
>3122878|gi [Cytoplasmic] Cysteinyl-tRNA synthetase (EC 6.1.1.16) (Cysteine--tRNA ligase) (CysRS) 

MPLDLYNTLTRRKERFEPMTPDRVGMYVCGPTVYDTAHIGNARPVVFDLLFRLLRRLYPAVTYVRNITASDDKIIDRRAT

TGADRGADQAHRGPLPRRHGPLNAAPTIEPRATHHISHMVALIGLLIEPATPTPRKGTCCSPCRRWRSTGQLSRRSLDE

MIAGARVEVAPYKRDSSDFVLWKPSTDGQPGWDSPWGRGRPGWHIECSAMAKEHLGVTFDIHGGGLDLILPDHENE

IAQSRCAHAGEPLARYWVHQRLRDRRGARRMSKSLGNLLHRGTSCWTEFPGGGHPLGVRPYRSRGLPEAEESKATLD

RWYQALRGDPAPAQAELPFDVLAALEDDLNSPLAISHLHELASAVNKATGEAEKAAAKGRCRSAERWAAPETRSVVPL

GAEGAAALSDADIQQRIEDRSAARKAKNYAEADRIRKELADLGIVLEDGPQGTTWKRA 

>3182911|gi [Cytoplasmic] Adenine phosphoribosyltransferase (EC 2.4.2.7) (APRT) 

MNETLKEELLQSIREVKDYPKKGILFKDITTLLNYPKLFNKLIDTLKKRYLALNIDFIVGIEARGFILGSALAYALGVGFVPVRK

KGKLPAHTLSQSYSLEYGSDSIEIHSDAFRGIKGVRVVLIDDLLATGGTALASLELIKALQAECIEACFLIGLKELPGIQLLEER

VKTFCLLEC 

>6015076|gi [Cytoplasmic] Elongation factor G (EF-G) 

MARKTPIERYRNIGISAHIDAGKTTTTERILFYTGVNHKIGEVHDGAATMDWMEQEQERGITITSAATTCFWKGMDLSL

PEHRINIIDTPGHVDFTIEVERSMRVLDGACMVYCAVGGVQPQSETVWRQANKYKVPRLAFVNKMDRTGANFFKTTS

QMEGRLGQPVPVVFPIGAEENFRGVIDLLKMKAIIWDEASQGMKFEYQDPAELLSDAEKWRSAMVEAAAEANEELM

NRYLESGELSEEEIKAWLEKRVLNAEQILAYALRTAFKNKGVQAMLAVIDFLPSPVDIPPCNGTDDNEHDTVRRASDDEK

FSALAFKLMTDPYVGQLTFIRVYSGILQSGDTVYNPIKGKKERIGRFVQMHANQRDEIKEVRAGDIAPAIGLREITTGETL

CDPESIITLEKMVFPEPVISQAVEPKTKADQEKMGIALQRVAQEDPSFRVKTDEESGQTIISGMGELHLEILVDRMKREF

GVEANVGKPQVAYRETIRKTVDDVDGKQAKHSGGRGHYGHVVIAMYRLDRESKPKGYDCMNDIKGGVSPGEYIPPVD

NGIHEQLNSGVLAGYPVVDVKVTLHFGSYHEVDSSEQAFKMAASIGFKEGCRKANPVILEPMMAVEVETPEDYAGNV

MGDLSSRRGMVQGMDEIVTGGKVIRAEVPLSEMFGYSTTLRSMSQGRATYSMEFKHYAEAPRNVAERSSARVQGK 

>6015081|gi [Cytoplasmic] Elongation factor Tu (EF-Tu) 

MAKEKFSRNKPHVNIGTIGHVDHGKTTLTAAISAVLSRRGLAELKDYDNIDNAPEEKERGITIATSHIEYETDNRHYAHVD

CPGHADYVKNMITGAAQMDGAILVVSAADGPMPQTREHILLSRQVGVPYIVVFMNKADMVDDAELLELVEMEIRELL

SSYDFPGDDTPIISGSALKALEEAKAGQDGEWSAKIMDLMAAVDSYIPTPTRDTEKDFLMPIEDVFSISGRGTVVTGRIEK

GVVKVGDTIEIVGIKDTQTTTVTGVEMFRKEMDQGEAGDNVGVLLRGTKKEEVIRGMVLAKPKSITPHTDFEAEVYILN

KDEGGRHTPFFNNYRPQFYVRTTDVTGSIKLADGVEMVMPGENVRITVSLIAPVALEEGTRFAIREGGKTVGSGVVSKII

K 

>134114|gi [Cytoplasmic] Rubredoxin (Rd) 

MKKYVCTVCGYEYDPAEGDPDNGVKPGTSFDDLPADWVCPVCGAPKSEFEAA 

>123136|gi [Cytoplasmic] ATP phosphoribosyltransferase (EC 2.4.2.17) 

MLDNTRLRIAIQKSGRLSDDSRELLARCGIKINLHTQRLIAMAENMPIDILRVRDDDIPGLVMDGVVDLGIIGENVLEEEL

LNRRAQGEDPRYLTLRRLDFGGCRLSLATPVDEAWDGPAALDGKRIATSYPHLLKRYLDQKGVSFKSCLLNGSVEVAPR



AGLADAICDLVSTGATLEANGLREVEVIYRSKACLIQRDGEMAQSKQELIDKLLTRIQGVIQARESKYIMMHAPSERLEEV

IALLPGAERPTILPLAGEQQRVAMHMVSSETLFWETMEKLKALGASSILVLPIEKMME 

>114580|gi [Cytoplasmic] ATP synthase delta chain 

MSEFITVARPYAKAAFDFAVEHQSVERWQDMLAFAAEVTKNEQMAELLSGALAPETLAESFIAVCGEQLDENGQNLIR

VMAENGRLNALPDVLEQFIHLRAVSEATAEVDVISAAALSEQQLAKISAAMEKRLSRKVKLNCKIDKSVMAGVIIRAGD

MVIDGSVRGRLERLADVLQS 

>32172418|gi [Cytoplasmic] Adenylate cyclase (EC 4.6.1.1) (ATP pyrophosphate-lyase) (Adenylyl cyclase) 

MYLYIETLKQRLDAINQLRVDRALAAMGPAFQQVYSLLPTLLHYHHPLMPGYLDGNVPKGICLYTPDETQRHYLNELEL

YRGMSVQDPPKGELPITGVYTMGSTSSVGQSCSSDLDIWVCHQSWLDSEERQLLQRKCSLLENWAASLGVEVSFFLID

ENRFRHNESGSLGGEDCGSTQHILLLDEFYRTAVRLAGKRILWNMVPCDEEEHYDDYVMTLYAQGGLTPNEWLDLGG

LSSLSAEEYFGASLWQLYKSIDSPYKAVLKTLLLEAYSWEYPNPRLLAKDIKQRLHDGEIVSFGLDPYCMMLERVTEYLTAI

EDFTRLDLVRRCFYLKVCEKLSRERACVGWRRAVLSQLVSEWGWDEARLAMLDNRANWKIDQVREAHNELLDAMM

QSYRNLIRFARRNNLSVSASPQDIGVLTRKLYAAFEALPGKVTLVNPQISPDLSEPNLTFIYVPPGRANRSGWYLYNRAPN

IESIISHQPLEYNRYLNKLVAWAWFNGLLTSRTRLYIKGNGIVDLPKLQEMVADVSHHFPLRLPAPTPKALYSPCEIRHLAII

VNLEYDPTAAFRNQVVHFDFRKLDVFSFGENQNCLVGSVDLLYRNSWNEVRTLHFNGEQSMIEALKTILGKMHQDAA

PPDSVEVFCYSQHLRGLIRTRVQQLVSECIELRLSSTRQETGRFKALRVSGQTWGLFFERLNVSVQKLENAIEFYGAISHN

KLHGLSVQVETNHVKLPAVVDGFASEGIIQFFFEETQDENGFNIYILDESNRVEVYHHCEGSKEELVRDVSRFYSSSHDRF

TYGSSFINFNLPQFYQIVKVDGREQVIPFRTKSIGNMPPANQDHDTPLLQQYFS 

>133976|gi [Cytoplasmic] 30S ribosomal protein S6 

MRHYEIVFMVHPDQSEQVPGMIERYTAAITGAEGKIHRLEDWGRRQLAYPINKLHKAHYVLMNVEAPQEVIDELETTF

RFNDAVIRSMVMRTKHAVTEASPMVKAKDERRERRDDFANETADDAEAGDSEEEEEE 

>133030|gi [Cytoplasmic] 50S ribosomal protein L9 

MQVILLDKVANLGSLGDQVNVKAGYARNFLVPQGKAVPATKKNIEFFEARRAELEAKLAEVLAAANARAEKINALETVT

IASKAGDEGKLFGSIGTRDIADAVTAAGVEVAKSEVRLPNGVLRTTGEHEVSFQVHSEVFAKVIVNVVAE 

>1168955|gi [Cytoplasmic] Citrate lyase acyl carrier protein (Citrate lyase gamma chain) 

MEMKIDALAGTLESSDVMVRIGPAAQPGIQLEIDSIVKQQFGAAIEQVVRETLAQLGVKQANVVVDDKGALECVLRAR

VQAAALRAAQQTQLQWSQL 

>131515|gi [Cytoplasmic] "PTS system, glucose-specific IIA component (EIIA-GLC) (Glucose- permease 

IIA component) (Phosphotransferase enzyme II, A component) (EC 2.7.1.69)  

(EIII-

GLC)"GLFDKLKSLVSDDKKDTGTIEIVAPLSGEIVNIEDVPDVVFAEKIVGDGIAIKPTGNKMVAPVDGTIGKIFETNHAFS

IESDSGIELFVHFGIDTVELKGEGFKRIAEEGQRVKVGDPVIEFDLPLLEEKAKSTLTPVVISNMDEIKELIKLSGSVTVGETP

VIRIKK 



>119201|gi [Cytoplasmic] Elongation factor Tu (EF-Tu) (P-43) 

MSKEKFERTKPHVNVGTIGHVDHGKTTLTAAITTVLAKTYGGAARAFDQIDNAPEEKARGITINTSHVEYDTPTRHYAH

VDCPGHADYVKNMITGAAQMDGAILVVAATDGPMPQTREHILLGRQVGVPYIIVFLNKCDMVDDEELLELVEMEVRE

LLSQYDFPGDDTPIVRGSALKALEGDAEWEAKILELAGFLDSYIPEPERAIDKPFLLPIEDVFSISGRGTVVTGRVERGIIKV

GEEVEIVGIKETQKSTCTGVEMFRKLLDEGRAGENVGVLLRGIKREEIERGQVLAKPGTIKPHTKFESEVYILSKDEGGRHT

PFFKGYRPQFYFRTTDVTGTIELPEGVEMVMPGDNIKMVVTLIHPIAMDDGLRFAIREGGRTVGAGVVAKVLS 

>119191|gi [Cytoplasmic] Elongation factor Ts (EF-Ts) 

MAEITASLVKELRERTGAGMMDCKKALTEANGDIELAIENMRKSGAIKAAKKAGNVAADGVIKTKIDGNYGIILEVNCQ

TDFVAKDAGFQAFADKVLDAAVAGKITDVEVLKAQFEEERVALVAKIGENINIRRVAALEGDVLGSYQHGARIGVLVAA

KGADEELVKHIAMHVAASKPEFIKPEDVSAEVVEKEYQVQLDIAMQSGKPKEIAEKMVEGRMKKFTGEVSLTGQPFVM

EPSKTVGQLLKEHNAEVTGFIRFEVGEGIEKVETDFAAEVAAMSKQS 

>126654|gi [Cytoplasmic] Transcriptional activator protein lysR 

MAAVNLRHIEIFHAVMTAGSLTEAAHLLHTSQPTVSRELARFEKVIGLKLFERVRGRLHPTVQGLRLFEEVQRSWYGLDR

IVSAAESLREFRQGELSIACLPVFSQSFLPQLLQPFLARYPDVSLNIVPQESPLLEEWLSAQRHDLGLTETLHTPAGTERTEL

LSLDEVCVLPPGHPLAVKKVLTPDDFQGENYISLSRTDSYRQLLDQLFTEHQVKRRMIVETHSAASVCAMVRAGVGISV

VNPLTALDYAASGLVVRRFSIAVPFTVSLIRPLHRPSSALVQAFSGHLQAGLPKLVTSLDAILSSATTA 

>116280|gi [Cytoplasmic] Protein-glutamate methylesterase (EC 3.1.1.61) 

MSKIRVLSVDDSALMRQIMTEIINSHSDMEMVATAPDPLVARDLIKKFNPDVLTLDVEMPRMDGLDFLEKLMRLRPM

PVVMVSSLTGKGSEVTLRALELGAIDFVTKPQLGIREGMLAYSEMIAEKVRTAARARIAAHKPMAAPTTLKAGPLLSSEK

LIAIGASTGGTEAIRHVLQPLPLSSPAVIITQHMPPGFTRSFAERLNKLCQISVKEAEDGERVLPGHAYIAPGDKHMELAR

SGANYQIKIHDGPPVNRHRPSVDVLFHSVAKHAGRNAVGVILTGMGNDGAAGMLAMYQAGAWTIAQNEASCVVFG

MPREAINMGGVSEVVDLSQVSQQMLAKISAGQAIRI 

>128438|gi [Cytoplasmic] Chitooligosaccharide deacetylase (EC 3.5.1.-) (Nodulation protein B) 

MKRPAYMSEVPVNHTSGQEARCVYLTFDDGPNPFCTPQILDVLAEHRVPATFFAIGSYVKDHPELIRRLVAEGHDVAN

HTMTHPDLATCDPKDVKREIDEAHQAIVSACPQALVRHLRAPYGVWTEDVLSASVRAGLGAVHWSADPRDWSCPGV

DVIVDEVLAAARPGAIVLLHDGCPPDEVEQCSLAGLRDQTLIALSRIIPALHSRGFEIRSLP 

>129616|gi [Cytoplasmic] Major pilu subunit operon regulatory protein papB 

MAHHEVISRSGNAFLLNIRESVLLPGSMSEMHFFLLIGISSIHSDRVILAMKDYLVGGHSRKEVCEKYQMNNGYFSTTLG

RLIRLNALAARLAPYYTDESSAFD 

>30179444|gi [Cytoplasmic] Glutamine synthetase II (EC 6.3.1.2) (Glutamate--ammonia ligase II) (GSII) 

MTKYKLEYIWLDGYTPTPNLRGKTQIKEFASFPTLEQLPLWGFDGSSTQQAEGHSSDCVLKPVAVFPDAARTNGVLVM

CEVMMPDGKTPHASNKRATILDDAGAWFGFEQEYFFYKDGRPLGFPTSGYPAPQGPYYTGVGFSNVGDVARKIVEEH

LDLCLAAGINHEGINAEVAKGQWEFQIFGKGSKKAADEMWMARYLMLRLTEKYGIDIEFHCKPLGDTDWNGSGMHA



NFSTEYMRTVGGKEYFEALMAAFDKNLMDHIAVYGPDNDKRLTGKHETAPWNKFSYGVADRGASIRVPHSFVNNGY

KGYLEDRRPNSQGDPYQIASQILKTISSVPTEKKAVA 

>132127|gi [Cytoplasmic] Ribokinase (EC 2.7.1.15) 

MQNAGSLVVLGSINADHILNLQSFPTPGETVTGNHYQVAFGGKGANQAVAAGRSGANIAFIACTGDDSIGESVRQQL

ATDNIDITPVSVIKGESTGVALIFVNGEGENVIGIHAGANAALSPALVEAQRERIANASALLMQLESPLESVMAAAKIAH

QNKTIVALNPAPARELPDELLALVDIITPNETEAEKLTGIRVENDEDAAKAAQVLHEKGIRTVLITLGSRGVWASVNGEG

QRVPGFRVQAVDTIAAGDTFNGALITALLEEKPLPEAIRFAHAAAAIAVTRKGAQPSVPWREEIDAFLDRQR 

>125161|gi [Cytoplasmic] Adenylate kinase (ATP-AMP transphosphorylase) 

MRIILLGAPGAGKGTQAQFIMEKYGIPQISTGDMLRAAVKSGSELGKQAKDIMDAGKLVTDELVIALVKERIAQEDCRN

GFLLDGFPRTIPQADAMKEAGINVDYVLEFDVPDELIVDRIVGRRVHAPSGRVYHVKFNPPKVEGKDDVTGEELTTRKD

DQEETVRKRLVEYHQMTAPLIGYYSKEAEAGNTKYAKVDGTKPVAEVRADLEKILG 

>113028|gi [Cytoplasmic] Isocitrate lyase (EC 4.1.3.1) (Isocitrase) (Isocitratase) (ICL) 

MKTRTQQIEELQKEWTQPRWEGITRPYSAEDVVKLRGSVNPECTLAQLGAAKMWRLLHGESKKGYINSLGALTGGQA

LQQAKAGIEAVYLSGWQVAADANLAASMYPDQSLYPANSVPAVVERINNTFRRADQIQWSAGIEPGDPRYVDYFLPIV

ADAEAGFGGVLNAFELMKAMIEAGAAAVHFEDQLASVKKCGHMGGKVLVPTQEAIQKLVAARLAADVTGVPTLLVA

RTDADAADLITSDCDPYDSEFITGERTSEGFFRTHAGIEQAISRGLAYAPYADLVWCETSTPDLELARRFAQAIHAKYPGK

LLAYNCSPSFNWQKNLDDKTIASFQQQLSDMGYKFQFITLAGIHSMWFNMFDLANAYAQGEGMKHYVEKVQQPEF

AAAKDGYTFVSHQQEVGTGYFDKVTTIIQGGTSSVTALTGSTEESQF 

>116195|gi [Cytoplasmic] 10 kDa chaperonin (Protein Cpn10) (groES protein) 

MNIRPLHDRVIVKRKEVETKSAGGIVLTGSAAAKSTRGEVLAVGNGRILENGEVKPLDVKVGDIVIFNDGYGVKSEKIDN

EEVLIMSESDILAIVEA 

>124388|gi [Cytoplasmic] Transcriptional activator protein ilvY 

MDLRDLKTFLHLAESRHFGRSARAMHVSPSTLSRQIQRLEEDLGQPLFVRDNRTVTLTEAGEELRVFAQQTLLQYQQLR

HTIDQQGPSLSGELHIFCSVTAAYSHLPPILDRFRAEHPSVEIKLTTGDAADAMEKVVTGEADLAIAGKPETLPGAVAFS

MLENLAVVLIAPALPCPVRNQVSVEKPDWSTVPFIMADQGPVRRRIELWFRRNKISNPMIYATVGGHEAMVSMVALG

CGVALLPEVVLENSPEPVRNRVMILERSDEKTPFELGVCAQKKRLHEPLIEAFWKILPNHK 

>116290|gi [Cytoplasmic] Chemotaxis protein cheW 

MTGMSNVSKLAGEPSGQEFLVFTLGNEEYGIDILKVQEIRGYDQVTRIANTPAFIKGVTNLRGVIVPIVDLRVKFCEGDVE

YDDNTVVIVLNLGQRVVGIVVDGVSDVLSLTAEQIRPAPEFAVTLSTEYLTGLGALGERMLILVNIEKLLNSEEMALLDIAA

SHVA 

>17380384|gi [Cytoplasmic] 60 kDa chaperonin (Protein Cpn60) (groEL protein) 

MAAKDVKFGNDARVKMLRGVNVLADAVKVTLGPKGRNVVLDKSFGAPTITKDGVSVAREIELEDKFENMGAQMVKE

VASKANDAAGDGTTTATVLAQAIITEGLKAVAAGMNPMDLKRGIDKAVTAAVEELKALSVPCSDSKAIAQVGTISANSD



ETVGKLIAEAMDKVGKEGVITVEDGTGLQDELDVVEGMQFDRGYLSPYFINKPETGAVELESPFILLADKKISNIREMLPV

LEAVAKAGKPLLIIAEDVEGEALATLVVNTMRGIVKVAAVKAPGFGDRRKAMLQDIATLTGGTVISEEIGMELEKATLED

LGQAKRVVINKDTTTIIDGVGEEAAIQGRVAQIRQQIEEATSDYDREKLQERVAKLAGGVAVIKVGAATEVEMKEKKAR

VEDALHATRAAVEEGVVAGGGVALIRVASKLADLRGQNEDQNVGIKVALRAMEAPLRQIVLNCGEEPSVVANTVKGG

DGNYGYNAATEEYGNMIDMGILDPTKVTRSALQYAASVAGLMITTECMVTDLPKNDAADLGAAGGMGGMGGMGG

MM 

>116291|gi [Cytoplasmic] Chemotaxis protein cheY 

ADKELKFLVVDDFSTMRRIVRNLLKELGFNNVEEAEDGVDALNKLQAGGYGFVISDWNMPNMDGLELLKTIRADGAM

SALPVLMVTAEAKKENIIAAAQAGASGYVVKPFTAATLEEKLNKIFEKLGM 

>731017|gi [Cytoplasmic] TraY protein 

MKRFGTRSATGKMVKLKLPVDVESLLIEASNRSGRSRSFEAVIRLKDHLHRYPKFNRAGNIYGKSLVKYLTMRLDDETNQ

LLIAAKNRSGWCKTDEAADRVIDHLIKFPDFYNSEIFREADKEEDITFNTL 

>116292|gi [Cytoplasmic] Chemotaxis protein cheY 

ADKELKFLVVDDFSTMRRIVRNLLKELGFNNVEEAEDGVDALNKLQAGGFGFIISDWNMPNMDGLELLKTIRADSAMS

ALPVLMVTAEAKKENIIAAAQAGASGYVVKPFTAATLEEKLNKIFEKLGM 

>120614|gi [Cytoplasmic] Ferric uptake regulation protein (Ferric uptake regulator) 

MTDNNTALKKAGLKVTLPRLKILEVLQEPDNHHVSAEDLYKRLIDMGEEIGLATVYRVLNQFDDAGIVTRHNFEGGKSV

FELTQQHHHDHLICLDCGKVIEFSDDSIEARQREIAAKHGIRLTNHSLYLYGHCAEGDCREDEHAHEGK 

>729717|gi [Cytoplasmic] Histidine biosynthesis bifunctional protein hisIE [Includes: Phosphoribosyl-

AMP cyclohydrolase (EC 3.5.4.19) (PRA-CH); Phosphoribosyl-ATP  

pyrophosphatase(EC3.6.1.31)(PRA-

PH)]MLTEQQRRELDWEKTDGLMPVIVQHAVSGEVLMLGYMNPEALDKTLESGKVTFFSRTKQRLWTKGETSGNFLN

VVSIAPDCDNDTLLVLANPIGPTCHKGTSSCFGDTAHQWLFLYQLEQLLAERKSADPETSYTAKLYASGTKRIAQKVGEE

GVETALAATVHDRFELTNEASDLMYHLLVLLQDQGLDLTTVIENLRKRHQ 

>131534|gi [Cytoplasmic] Phosphocarrier protein HPr (Histidine-containing protein) 

MFQQEVTITAPNGLHTRPAAQFVKEAKGFTSEITVTSNGKSASAKSLFKLQTLGLTQGTVVTISAEGEDEQKAVEHLVKL

MAELE 

>2507292|gi [Cytoplasmic] Peptide chain release factor 1 (RF-1) 

MKPSIVAKLEALHERHEEVQALLGDAQTIADQERFRALSREYAQLSDVSRCFTDWQQVQEDIETAQMMLDDPEMRE

MAQDELREAKEKSEQLEQQLQVLLLPKDPDDERNAFLEVRAGTGGDEAALFAGDLFRMYSRYAEARRWRVEIMSASE

GEHGGYKEIIAKISGDGVYGRLKFESGGHRVQRVPATESQGRIHTSACTVAVMPELPDAELPDINPADLRIDTFRSSGAG

GQHVNTTDSAIRITHLPTGIVVECQDERSQHKNKAKALSVLGARIHAAEMAKRQQAEASTRRNLLGSGDRSDRNRTYN

FPQGRVTDHRINLTLYRLDEVMEGKLDMLIEPIIQEHQADQLAALSEQE 



>2507293|gi [Cytoplasmic] Peptide chain release factor 2 (RF-2) 

MFEINPVNNRIQDLTERSDVLRGYLDYDAKKERLEEVNAELEQPDVWNEPERAQALGKERSSLEAVVDTLDQMKQGLE

DVSGLLELAVEADDEETFNEAVAELDALEEKLAQLEFRRMFSGEYDSADCYLDIQAGSGGTEAQDWASMLERMYLRW

AESRGFKTEIIEESEGEVAGIKSVTIKISGDYAYGWLRTETGVHRLVRKSPFDSGGRRHTSFSSAFVYPEVDDDIDIEINPAD

LRIDVYRTSGAGGQHVNRTESAVRITHIPTGIVTQCQNDRSQHKNKDQAMKQMKAKLYELEMQKKNAEKQAMEDN

KSDIGWGSQIRSYVLDDSRIKDLRTGVETRNTQAVLDGSLDQFIEASLKAGL 

>135759|gi [Cytoplasmic] Acetyl-CoA acetyltransferase (EC 2.3.1.9) (Acetoacetyl-CoA thiolase) 

STPSIVIASARTAVGSFNGAFANTPAHELGATVISAVLERAGVAAGEVNEVILGQVLPAGEGQNPARQAAMKAGVPQE

ATAWGMNQLCGSGLRAVALGMQQIATGDASIIVAGGMESMSMAPHCAHLAGGVKMGDFKMIDTMIKDGLTDAFY

GYHMGTTAENVAKQWQLSRDEQDAFAVASQNKAEAAQKDGRFKDEIVPFIVKGRKGDITVDADEYIRHGATLDSMA

KLRPAFDKEGTVTAGNASGLNDGAAAALLMSEAEASRRGIQPLGRIVSWATVGVDPKVMGTGPIPASRKALERAGWK

IGDLDLVEANEAFAAQACAVNKDLGWDPSIVNVNGGAIAIGHPIGASGARILNTLLFEMKRRGARKGLATLCIGGGMG

VAMCIESL 

>136243|gi [Cytoplasmic] TraM protein 

MAKVQAYVSDEIVYKINKIVERRRAEGAKSTDVSFSSISTMLLELGLRVYEAQMERKESAFNQAEFNKVLLECAVKTQST

VAKILGIESLSPHVSGNPKFEYANMVEDIRDKVSSEMERFFPENDEE 

>2507373|gi [Cytoplasmic] Protein-glutamate methylesterase 

MSKIRVLSVDDSALMRQIMTEIINSHSDMEMVATAPDPLVARDLIKKFNPDVLTLDVEMPRMDGLDFLEKLMRLRPM

PVVMVSSLTGKGSEVTLRALELGAIDFVTKPQLGIREGMLAYNEMIAEKVRTAAKASLAAHKPLSAPTTLKAGPLLSSEKL

IAIGASTGGTEAIRHVLQPLPLSSPALLITQHMPPGFTRSFADRLNKLCQIGVKEAEDGERVLPGHAYIAPGDRHMELSRS

GANYQIKIHDGPAVNRHRPSVDVLFHSVAKQAGRNAVGVILTGMGNDGAAGMLAMRQAGAWTLAQNEASCVVFG

MPREAINMGGVCEVVDLSQVSQQMLAKISAGQAIRI 

>2507378|gi [Cytoplasmic] Chemotaxis protein cheA (EC 2.7.3.-) 

MSMDISDFYQTFFDEADELLADMEQHLLVLQPEAPDAEQLNAIFRAAHSIKGGAGTFGFSVLQETTHLMENLLDEARR

GEMQLNTDIINLFLETKDIMQEQLDAYKQSQEPDAASFDYICQALRQLALEAKGETPSAVTRLSVVAKSEPQDEQSRSQ

SPRRIILSRLKAGEVDLLEEELGHLTTLTDVVKGADSLSAILPGDIAEDDITAVLCFVIEADQITFETVEVSPKISTPPVLKLAA

EQAPTGRVEREKTTRSNESTSIRVAVEKVDQLINLVGELVITQSMLAQRSSELDPVNHGDLITSMGQLQRNARDLQESV

MSIRMMPMEYVFSRYPRLVRDLAGKLGKQVELTLVGSSTELDKSLIERIIDPLTHLVRNSLDHGIELPEKRLAAGKNSVGN

LILSAEHQGGNICIEVTDDGAGLNRERILAKAASQGLTVSENMSDDEVAMLIFAPGFSTAEQVTDVSGRGVGMDVVKR

NIQKMGGHVEIQSKQGTGTTIRILLPLTLAILDGMSVRVADEVFILPLNAVMESLQPREADLHPLAGGERVLEVRGEYLPI

VELWKVFNVAGAKTEATQGIVVILQSGGRRYALLVDQLIGQHQVVVKNLESNYRKVPGISAATILGDGSVALIVDVSAL

QAINREQRMANTAA 

>2506989|gi [Cytoplasmic] Chemotaxis protein methyltransferase 



MTSSLPCGQTSLLLQMTERLALSDAHFRRISQLIYQRAGIVLADHKRDMVYNRLVRRLRSLGLTDFGHYLNLLESNQHSG

EWQAFINSLTTNLTAFFREAHHFPLLADHARRRSGEYRVWSAAASTGEEPYSIAMTLADTLGTAPGRWKVFASDIDTEV

LEKARSGIYRHEELKNLTPQQLQRYFMRGTGPHEGLVRVRQELANYVDFAPLNLLAKQYTVPGPFDAIFCRNVMIYFDQ

TTQQEILRRFVPLLKPDGLLFAGHSENFSHLERRFTLRGQTVYALSKD 

>116293|gi [Cytoplasmic] Chemotaxis protein cheZ 

MMQPSIKPADEHSAGDIIARIGSLTRMLRDSLRELGLDQAIAEAAEAIPDARDRLYYVVQMTAQAAERALNSVEASQPH

QDQMEKSAKALTQRWDDWFADPIDLADARELVTDTRQFLADVPAHTSFTNAQLLEIMMAQDFQDLTGQVIKRMM

DVIQEIERQLLMVLLENIPEQESRPKRENQSLLNGPQVDTSKAGVVASQDQVDDLLDSLGF 

>135739|gi [Cytoplasmic] Galactoside O-acetyltransferase (EC 2.3.1.18) (Thiogalactoside 

acetyltransferase) 

MNMPMTERIRAGKLFTDMCEGLPEKRLRGKTLMYEFNHSHPSEVEKRESLIKEMFATVGENAWVEPPVYFSYGSNIHI

GRNFYANFNLTIVDDYTVTIGDNVLIAPNVTLSVTGHPVHHELRKNGEMYSFPITIGNNVWIGSHVVINPGVTIGDNSVI

GAGSIVTKDIPPNVVAAGVPCRVIREINDRDKHYYFKDYKVESSV 

>114098|gi [Cytoplasmic] Arabinose operon regulatory protein 

MYHRMAHESQPNPLLPGYSFNAYLVAGLTPILAEGPLDFFIDRPDGMKGYIINLTMKGQGQIFDGDETFFCNPGDLLLF

PPKSTHFYGRSPSSDCWYHRWVYFRPRAYWADWLEWHTKSSGIGRMSLPNNQLLLEFDRLFANIEQTQRSGRRFSEE

LGMNLLERLLLRAMEEDPQSPQKIMDPRVIEACQFITSNLAGELRIDEVARHVCLSPSRLAHLFREQVGINILRWREDQR

VIRAKLLLQTTQESIANIGRVVGYDDQLYFSRVFRKRVGVSPSDFRRRSSEINYPAAKTLPVAWGEQIPHAVSS 

>130136|gi [Cytoplasmic] Phosphate transport system protein phoU 

MDSLNLNKHISGQFNAELESIRTQVMTMGGMVEQQLSDAITAMHNQDSDLAKRVIEGDKNVNMMEVAIDEACVRII

AKRQPTASDLRLVMVISKTIAELERIGDVADKICRTALEKFSQQHQPLLVSLESLGRHTIQMLHDVLDAFARMDIDEAVRI

YREDKKVDQEYEGIVRQLMTYMMEDSRTIPSVLTALFCARSIERIGDRCQNICEFIFYYVKGQDFRHVGGDELDKLLAGK

DSDK 

>116294|gi [Cytoplasmic] Chemotaxis protein cheZ 

MMQPSIKPADEGSAGDIIARIGSLTRMLRDSLRELGLDQAIAEAAEAIPDARDRLDYVVQMTAQAAERALNSVEASQP

HQDAMEKEAKALTQRWDEWFDNPIELSDARELVTDTRQFLRDVPGHTSFTNAQLLDIMMAQDFQDLTGQVIKRMM

DVIQEIERQLLMVLLENIPEQSARPKRENESLLNGPQVDTSKAGVVASQDQVDDLLDSLGF 

>129270|gi [Cytoplasmic] "Ornithine carbamoyltransferase, catabolic (EC 2.1.3.3) (OTCase)" 

AFNMHNRNLLSLMHHSTRELRYLLDLSRDLKRAKYTGTEQQHLKRKNIALIFEKTSTRTRCAFEVAAYDQGANVTYIDPN

SSQIGHKESMKDTARVLGRMYDAIEYRGFKQEIVEELAKFAGVPVFNGLTDEYHPTQMLADVLTMREHSDKPLHDISY

AYLGDARNNMGNSLLLIGAKLGMDVRIAAPKALWPHDEFVAQCKKFAEESGAKLTLTEDPKEAVKGVDFVHTDVWVS

MGEPVEAWGERIKELLPYQVNMEIMKATGNPRAKFMHCLPAFHNSETKVGKQIAEQYPNLANGIEVTEDVFESPYNIA

FEQAENRMHTIKAILVSTLADI 



>118719|gi [Cytoplasmic] Chaperone protein dnaJ (Heat shock protein J) (HSP40) 

AKQDYYEILGVSKTAEEREIRKAYKRLAMKYHPDRNQGDKEAEAKFKEIKEAYEVLTDSQKRAAYDQYGHAAFEQGGM

GGGGFGGGADFSDIFGDVFGDIFGGGRGRQRAARGADLRYNMELTLEEAVRGVTKEIRIPTLEECDVCHGSGAKPGTQ

PQTCPTCHGSGQVQMRQGFFAVQQTCPHCQGRGTLIKDPCNKCHGHGRVERSKTLSVKIPAGVDTGDRIRLAGEGEA

GEHGAPAGDLYVQVQVKQHPIFEREGNNLYCEVPINFAMAALGGEIEVPTLDGRVKLKVPGETQTGKLFRMRGKGVK

SVRGGAQGDLLCRVVVETPVGLNERQKQLLQELQESFGGPTGEHNSPRSKSFFDGVKKFFDDLTR 

>32172421|gi [Cytoplasmic] Diaminopimelate epimerase (EC 5.1.1.7) (DAP epimerase) 

MQFSKMHGLGNDFMVVDAVTQNVFFSPELIRRLADRHLGVGFDQLLVVEPPYDPELDFHYRIFNADGSEVAQCGNG

ARCFARFVRLKGLTNKRDIRVTTANGRMVLTVTDDDLVRVNMGEPNFEPSAVPFRANKAEKTYIMRAAEQTILCGVVS

MGNPHCVIQVDDVDTAAVETLGPVLESHERFPERANIGFMQVVKREHIRLRVYERGAGETQACGSGACAAVAVGIQQ

GLLAEEVRVELPGGRLDIAWKGPGHPLYMTGPAVHVYDGFIHL 

>123441|gi [Cytoplasmic] DNA-binding protein H-NS (Histone-like protein HLP-II) (Protein H1) (Protein 

B1) 

MSEALKILNNIRTLRAQARECTLETLEEMLEKLEVVVNERREEESAAAAEVEERTRKLQQYREMLIADGIDPNELLNSLAA

VKSGTKAKRAQRPAKYSYVDENGETKTWTGQGRTPAVIKKAMDEQGKSLDDFLIKQ 

>126769|gi [Cytoplasmic] Malate synthase A (EC 2.3.3.9) (MSA) 

MTEQATTTDELAFTRPYGEQEKQILTAEAVEFLTELVTHFTPQRNKLLAARIQQQQDIDNGTLPDFISETASIRDADWKI

RGIPADLEDRRVEITGPVERKMVINALNANVKVFMADFEDSLAPDWNKVIDGQINLRDAVNGTISYTNEAGKIYQLKP

NPAVLICRVRGLHLPEKHVTWRGEAIPGSLFDFALYFFHNYQALLAKGSGPYFYLPKTQSWQEAAWWSEVFSYAEDRF

NLPRGTIKATLLIETLPAVFQMDEILHALRDHIVGLNCGRWDYIFSYIKTLKNYPDRVLPDRQAVTMDKPFLNAYSRLLIKT

CHKRGAFAMGGMAAFIPSKDEEHNNQVLNKVKADKSLEANNGHDGTWIAHPGLADTAMAVFNDILGSRKNQLEVM

REQDAPITADQLLAPCDGERTEEGMRANIRVAVQYIEAWISGNGCVPIYGLMEDAATAEISRTSIWQWIHHQKTLSNG

KPVTKALFRQMLGEEMKVIASELGEERFSQGRFDDAARLMEQITTSDELIDFLTLPGYRLLA 

>135173|gi [Cytoplasmic] Seryl-tRNA synthetase (Serine--tRNA ligase) (SerRS) 

MLDPNLLRNEPDAVAEKLARRGFKLDVDKLGALEERRKVLQVKTENLQAERNSRSKSIGQAKARGEDIEPLRLEVNKLG

EELDAAKAELDALQAEIRDIALTIPNLPADEVPVGKDENDNVEVSRWGTPREFDFEVRDHVTLGEMHSGLDFAAAVKLT

GSRFVVMKGQIARMHRALSQFMLDLHTEQHGYSENYVPYLVNQDTLYGTGQLPKFAGDLFHTRPLEEEADTSNYALIP

TAEVPLTNLVRGEIIDEDDLPIKMTAHTPCFRSEAGSYGRDTRGLIRMHQFDKVEMVQIVRPEDSMAALEEMTGHAEK

VLQLLGLPYRKIILCTGDMGFGACKTYDLEVWIPAQNTYREISSCSNVWDFQARRMQARCRSKSDKKTRLVHTLNGSGL

AVGRTLVAVMENYQQADGRIEVPEVLRPYMNGLEYIG 

>140742|gi [Cytoplasmic] Ribosome-binding factor A (P15B protein) 

MAKEFGRPQRVAQEMQKEIALILQREIKDPRLGMMTTVSGVEMSRDLAYAKVYVTFLNDKDEDAVKAGIKALQEASG

FIRSLLGKAMRLRIVPELTFFYDNSLVEGMRMSNLVTSVVKHDEERRVNPDDSKED 

>120716|gi [Cytoplasmic] Glyceraldehyde 3-phosphate dehydrogenase (EC 1.2.1.12) (GAPDH) 



MAVKVAINGFGRIGRLAARAILSRPDSGLELVTINDLGSVEGNAFLFKRDSAHGTYPGTVTTEGNDMVIDGKKIVVTAER

DPANLPHKKLGVDIVMECTGIFTNTEKASAHLTAGAKKVLISAPAKGDVDRTVVYGVNHKDLTADDKIVSNASCTTNCL

APVLHVLQQKIGIVRGLMTTVHSFTNDQRILDQIHSDLRRARTASASMIPTSTGAARAVALVIPELKGKLDGISIRVPTPD

VSLVDFTFVPQRDTTAEEINSVLKAAADTGDMTGVLGYTDEPLVSRDFYSDPHSSTVDSRETAVLEGKLARVVAWYDNE

WGFSNRMVDTAAQMAKTL 

>129879|gi [Cytoplasmic] Formate acetyltransferase 1 (EC 2.3.1.54) (Pyruvate formate-lyase 1) 

SELNEKLATAWEGFTKGDWQNEVNVRDFIQKNYTPYEGDESFLAGATEATTTLWDKVMEGVKLENRTHAPVDFDTA

VASTITSHDAGYINKQLEKIVGLQTEAPLKRALIPFGGIKMIEGSCKAYNRELDPMIKKIFTEYRKTHNQGVFDVYTPDILR

CRKSGVLTGLPDAYGRGRIIGDYRRVALYGIDYLMKDKLAQFTSLQADLENGVNLEQTIRLREEIAEQHRALGQMKEMA

AKYGYDISGPATNAQEAIQWTYFGYLAAVKSQNGAAMSFGRTSTFLDVYIERDLKAGKITEQEAQEMVDHLVMKLRM

VRFLRTPEYDELFSGDPIWATESIGGMGLDGRTLVTKNSFRFLNTLYTMGPSPEPNMTILWSEKLPLNFKKFAAKVSIDT

SSLQYENDDLMRPDFNNDDYAIACCVSPMIVGKQMQFFGARANLAKTMLYAINGGVDEKLKMQVGPKSEPIKGDVL

NYDEVMERMDHFMDWLAKQYITALNIIHYMHDKYSYEASLMALHDRDVIRTMACGIAGLSVAADSLSAIKYAKVKPIR

DEDGLAIDFEIEGEYPQFGNNDPRVDDLAVDLVERFMKKIQKLHTYRDAIPTQSVLTITSNVVYGKKTGNTPDGRRAGA

PFGPGANPMHGRDQKGAVASLTSVAKLPFAYAKDGISYTFSIVPNALGKDDEVRKTNLAGLMDGYFHHEASIEGGQHL

NVNVMNREMLLDAMENPEKYPQLTIRVSGYAVRFNSLTKEQQQDVITRTFTQSM 

>129878|gi [Cytoplasmic] Pyruvate formate-lyase 1 activating enzyme (EC 1.97.1.4) (PFL- activating 

enzyme) 

SVIGRIHSFESCGTVDGPGIRFITFFQGCLMRCLYCHNRDTWDTHGGKEVTVEDLMKEVVTYRHFMNASGGGVTASG

GEAILQAEFVRDWFRACKKEGIHTCLDTNGFVRRYDPVIDELLEVTDLVMLDLKQMNDEIHQNLVGVSNHRTLEFAKYL

ANKNVKVWIRYVVVPGWSDDDDSAHRLGEFTRDMGNVEKIELLPYHELGKHKWVAMGEEYKLDGVKPPKKETMER

VKGILEQYGHKVMF 

>116277|gi [Cytoplasmic] Chemotaxis protein cheA (EC 2.7.3.-) 

MSMDISDFYQTFFDEADELLADMEQHLLDLVPESPDAEQLNAIFRAAHSIKGGAGTFGFTILQETTHLMENLLDEARRG

EMQLNTDIINLFLETKDIMQEQLDAYKNSEEPDAASFEYICNALRQLALEAKGETTPAVVETAALSAAIQEESVAETESPR

DESKLRIVLSRLKANEVDLLEEELGNLATLTDVVKGADSLSATLDGSVAEDDIVAVLCFVIEADQIAFEKVVAAPVEKAQEK

TEVAPVAPPAVVAPAAKSAAHEHHAGREKPARERESTSIRVAVEKVDQLINLVGELVITQSMLAQRSNELDPVNHGDLI

TSMGQLQRNARDLQESVMSIRMMPMEYVFSRFPRLVRDLAGKLGKQVELTLVGSSTELDKSLIERIIDPLTHLVRNSLD

HGIEMPEKRLEAGKNVVGNLILSAEHQGGNICIEVTDDGAGLNRERILAKAMSQGMAVNENMTDDEVGMLIFAPGFS

TAEQVTDVSGRGVGMDVVKRNIQEMGGHVEIQSKQGSGTTIRILLPLTLAILDGMSVRVAGEVFILPLNAVMESLQPRE

EDLHPLAGGERVLEVRGEYLPLVELWKVFDVDGAKTEATQGIVVILQSAGRRYALLVDQLIGQHQVVVKNLESNYRKVP

GISAATILGDGSVALIVDVSALQGLNREQRMAITAA 

>129931|gi [Cytoplasmic] Phosphoglycerate kinase (EC 2.7.2.3) 

MAFRTLDDIGDVKGKRVLVREDLNVPMDGDRVTDDTRLRAAIPTVNELAEKGAKVLILAHFGRPKGQPNPEMSLARIK

DALAGVLGRPVHFINDIKGEAAAKAVDALNPGAVALLENTRFYAGEEKNDPALAAEVAKLGDFYVNDAFSAAHRAHVS

TEGLAHKLPAFAGRAMQKELEALEAALGKPTHPVAAVVGGAKVSTKLDVLTNLVSKVDHLIIGGGMANTFLAAQGVDV



GKSLCEHELKDTVKGIFAAAEKTGCKIHLPSDVVVAKEFKANPPIRTIPVSDVAADEMILDVGPKAVAALTEVLKASKTLV

WNGPLGAFEIEPFDKATVALAKEAAALTKAGSLISVAGGGDTVAALNHAGVAKDFSFVSTAGGAFLEWMEGKELPGVK

ALEA 

>1169970|gi [Cytoplasmic] Glutamate synthase [NADPH] small chain (Glutamate synthase beta subunit) 

(NADPH-GOGAT) (GLTS beta chain) 

MSQNVYQFIDLQRVDPPKKPLKIRKIEFVEIYEPFSEGQAKAQADRCLSCGNPYCEWKCPVHNYIPNWLKLANEGRIFEA

AELSHQTNTLPEVCGRVCPQDRLCEGSCTLNDEFGAVTIGNIERYINDKAFEMGWRPDMSGVKQTGKKVAIIGAGPAG

LACADVLTRNGVKAVVFDRHPEIGGLLTFGIPAFKLEKEVMTRRREIFTGMGIEFKLNTEVGRDVQLDDLLSDYDAVFLG

VGTYQSMRGGLENEDADGVYAALPFLIANTKQLMGFGETRDEPFVSMEGKRVVVLGGGDTAMDCVRTSVRQGAKH

VTCAYRRDEENMPGSRREVKNAREEGVEFKFNVQPLGIEVNGNGKVSGVKMVRTEMGEPDAKGRRRAEIVAGSEHIV

PADAVIMAFGFRPHNMEWLAKHSVELDSQGRIIAPEGSDNAFQTSNPKIFAGGDIVRGSDLVVTAIAEGRKAADGIMN

WLEV 

>136241|gi [Cytoplasmic] TraM protein 

MAKVNLYISNDAYEKINAIIEKRRQEGAREKDVSFSATASMLLELGLRVHEAQMERKESAFNQTEFNKLLLECVVKTQSS

VAKILGIESLSPHVSGNSKFEYANMVEDIREKVSSEMERFFPKNDDE 

>1174649|gi [Cytoplasmic] Transcriptional regulatory protein tdfR/tfdS 

MEFRQLRYFVAAAEEGNVGAAARRLHISQPPVTRQIHALEQHLGVLLFERSARGVQLTPAGAAFLEDARRMLELGRTS

VDRSRAASRGEIGQLDIGYLGTAIYQTVPALLHAFTQAVPGATLSLALMPKVRQIEALRAGTIHLGVGRFYPQEPGITVEH

LHYERLYIAAGSSIARQLRQDPTLLRLKSESLVLFPKEGRPSFADEVIALMRRAGVEPRVTAIVEDVNAALGLVAAGAGVT

LVPASVAAIRRPFVRTMEMADASDKVPVSLTYLTDSRVPVLRAFLDVARRGKGQK 

>127818|gi [Cytoplasmic] Transcriptional activator protein nahR 

MELRDLDLNLLVVFNQLLVDRRVSITAENLGLTQPAVSNALKRLRTSLQDPLFVRTHQGMEPTPYAAHLAEPVTSAMH

ALRNALQHHESFDPLTSERTFTLAMTDIGEIYFMPRLMDVLAHQAPNCVISTVRDSSMSLMQALQNGTVDLAVGLLPN

LQTGFFQRRLLQNHYVCLCRKDHPVTREPLTLERFCSYGHVRVIAAGTGHGEVDTYMTRVGIRRDIRLEVPHFAAVGHIL

QRTDLLATVPIRLADCCVEPFGLSALPHPVVLPEIAINMFWHAKYHKDLANIWLRQLMFDLFTD 

>20141331|gi [Cytoplasmic] 1-(5-phosphoribosyl)-5-[(5-phosphoribosylamino)methylideneamino] 

imidazole-4-carboxamide isomerase (EC 5.3.1.16)  

(Phosphoribosylformimino-5-

aminoimidazolecarboxamideribotideisomerase)MIIPALDLIDGTVVRLHQGDYARQRDYGNDPLPRLQDYAAQG

AGVLHLVDLTGAKDPAKRQIPLIKTLVAGVNVPVQVGGGVRTEEDVAALLKAGVARVVIGSTAVKSPDVVKGWFERFG

AQALVLALDVRIDEHGTKQVAVSGWQENSGVSLEQLVETYLPVGLKHVLCTDISRDGTLAGSNVSLYEEVCARYPQIAF

QSSGGIGDIDDIAALRGTGVRGVIVGRALLEGKFTVKEAIQCWQNV 

>123726|gi [Cytoplasmic] Chaperone protein htpG (Heat shock protein htpG) (High temperature protein 

G) (Heat shock protein C62.5) 



MKGQETRGFQSEVKQLLHLMIHSLYSNKEIFLRELISNASDAADKLRFRALSNPDLYEGDGELRVRVSFDKDKRTLTISDN

GVGMTRDEVIDHLGTIAKSGTKSFLESLGSDQAKDSQLIGQFGVGFYSAFIVADKVTVRTRAAGEKPENGVFWESAGEG

EYTVADITKEDRGTEITLHLREGEDEFLDDWRVRSIISKYSDHIALPVEIEKREEKDGETVISWEKINKAQALWTRNKSEIT

DEEYKEFYKHIAHDFNDPLTWSHNRVEGKQEYTSLLYIPSQAPWDMWNRDHKHGLKLYVQRVFIMDDAEQFMPNYL

RFVRGLIDSSDLPLNVSREILQDSTVTRNLRNALTKRVLQMLEKLAKDDAEKYQTFWQQFGLVLKEGPAEDFANQEAIA

KLLRFASTHTDSSAQTVSLEDYVSRMKEGQEKIYYITADSYAAAKSSPHLELLRKKGIEVLLLSDRIDEWMMNYLTEFDGK

PFQSVSKVDESLEKLADEVDESAKEAEKALTPFIDRVKALLGERVKDVRLTHRLTDTPAIVSTDADEMSTQMAKLFAAAG

QKVPEVKYIFELNPDHVLVKRAADTEDEAKFSEWVELLLDQALLAERGTLEDPNLFIRRMNQLLVS 

>118794|gi [Cytoplasmic] DNA polymerase III alpha subunit (EC 2.7.7.7) 

MSEPRFVHLRVHSDYSMIDGLAKTAPLVKKAAALGMPALAITDFTNLCGLVKFYGAGHGAGIKPIVGADFNVQCDLLG

DELTHLTVLAANNTGYQNLTLLISKAYQRGYGAAGPIIDRDWLIELNEGLILLSGGRMGDVGRSLLRGNSALVDECVAFY

EEHFPDRYFLELIRTGRPDEESYLHAAVELAEARGLPVVATNDVRFIDSSDFDAHEIRVAIHDGFTLDDPKRPRNYSPQQY

MRSEEEMCELFADIPEALANTVEIAKRCNVTVRLGEYFLPQFPTGDMSTEDYLVKRAKEGLEERLAFLFPDEEERLKRRPE

YDERLETELQVINQMGFPGYFLIVMEFIQWSKDNGVPVGPGRGSGAGSLVAYALKITDLDPLEFDLLFERFLNPERVSM

PDFDVDFCMEKRDQVIEHVADMYGRDAVSQIITFGTMAAKAVIRDVGRVLGHPYGFVDRISKLIPPDPGMTLAKAFEA

EPQLPEIYEADEEVKALIDMARKLEGVTRNAGKHAGGVVIAPTKITDFAPLYCDEEGKHPVTQFDKSDVEYAGLVKFDFL

GLRTLTIINWALEMINKRRAKNGEPPLDIAAIPLDDKKSFDMLQRSETTAVFQLESRGMKDLIKRLQPDCFEDMIALVAL

FRPGPLQSGMVDNFIDRKHGREEISYPDVQWQHESLKPVLEPTYGIILYQEQVMQIAQVLSGYTLGGADMLRRAMGK

KKPEEMAKQRSVFAEGAEKNGINAELAMKIFDLVEKFAGYGFNKSHSAAYALVSYQTLWLKAHYPAEFMAAVMTAD

MDNTEKVVGLVDECWRMGLKILPPDINSGLYHFHVNDDGEIVYGIGAIKGVGEGPIEAIIEARNKGGYFRELFDLCARTD

TKKLNRRVLEKLIMSGAFDRLGPHRAALMNSLGDALKAADQHAKAEAIGQADMFGVLAEEPEQIEQSYASCQPWPEQ

VVLDGERETLGLYLTGHPINQYLKEIERYVGGVRLKDMHPTERGKVITAAGLVVAARVMVTKRGNRIGICTLDDRSGRLE

VMLFTDALDKYQQLLEKDRILIVSGQVSFDDFSGGLKMTAREVMDIDEAREKYARGLAISLTDRQIDDQLLNRLRQSLEP

HRSGTIPVHLYYQRADARARLRFGATWRVSPSDRLLNDLRGLIGSEQVELEFD 

>20141685|gi [Cytoplasmic] Bifunctional putA protein [Includes: Proline dehydrogenase (Proline 

oxidase); Delta-1-pyrroline-5-carboxylate dehydrogenase (P5C dehydrogenase) 

MGTTTMGVKLDDATRERIKMAASRIDRTPHWLIKQAIFSYLDKLENSDTLPELPALFVGAANESEEPVAPQDEPHQPFL

EFAEQILPQSVSRAAITAAWRRPETDAVSMLMEQARLSPPVAEQAHKLAYQLAEKLRNQKSASGRAGMVQGLLQEFS

LSSQEGVALMCLAEALLRIPDKATRDALIRDKISNGNWQSHIGRSPSLFVNAATWGLLFTGRLVSTHNEANLSRSLNRIIG

KSGEPLIRKGVDMAMRLMGEQFVTGETIAQALANARKLEEKGFRYSYDMLGEAALTAADAQAYMVSYQQAIHAIGKA

SNGRGIYEGPGISIKLSALHPRYSRAQYDRVMEELYPRLKSLTLLARQYDIGLNIDAEEADRLEISLDLLEKLCFEPELAGWN

GIGFVIQAYQKRCPLVIDYLVDLASRSRRRLMIRLVKGAYWDSEIKRAQMEGLEGYPVYTRKVYTDVSYLACAKKLLAVP

NLIYPQFATHNAHTLAAIYHLAGQNYYPGQYEFQCLHGMGEPLYEQVTGKVADGKLNRPCRIYAPVGTHETLLAYLVRR

LLENGANTSFVNRIADATLPLDELVADPVEAVEKLAQQEGQAGIPHPKIPLPRDLYGEGRINSAGLDLANEHRLASLSSAL

LSNAMQKWQAKPVLEQPVADGEMTPVINPAEPKDIVGWGREATESEVEQALQNAVNQAPVWFATPPQERAAILQR

AAVLMEDQMQQLIGLLVREAGKTFSNAIAEVREAVDFLHYYAGQVRDDFDNETHRPLGPVVCISPWNFPLAIFTGQIA

AALAAGNSVLAKPAEQTSLIAAQGIAILLEAGVPPGVVQLLPGRGETVGAQLTADARVRGVMFTGSTEVATLLQRNIAT

RLDAQGRPIPLIAETGGMNAMIVDSSALTEQVVVDVLASAFDSAGQRCSALRVLCLQDDIAEHTLKMLRGAMAECRM

GNPGRLTTDIGPVIDSEAKANIERHIQTMRAKGRPVFQAARENSDDAQEWQTGTFVMPTLIELENFAELEKEVFGPVL



HVVRYNRNQLAELIEQINASGYGLTLGVHTRIDETIAQVTGSAHVGNLYVNRNMVGAVVGVQPFGGEGLSGTGPKAG

GPLYLYRLLAHRPPNALNTTLTRQDARYPVDAQLKTTLLAPLTALTQWAADRPALQTLCRQFADLAQAGTQRLLPGPTG

ERNTWTLLPRERVLCLADDEQDALTQLAAVLAVGSQALWSDDAFHRDLAKRLPAAVAARVQFAKAETLMAQPFDAVI

FHGDSDKLRTVCEAVAAREGAIVSVQGFARGESNILLERLYIERSLSVNTAAAGGNASLMTIG 

>136752|gi [Cytoplasmic] Glycerophosphoryl diester phosphodiesterase (EC 3.1.4.46) 

(Glycerophosphodiester phosphodiesterase) 

MSNWPYPRIVAHRGGGKLAPENTLASIDVGAKYGHKMIEFDAKLSKDGEIFLLHDDNLERTSNGWGVAGELNWQDLL

RVDAGSWYSKMFKGEPLPLLSQVAERCREHGMMANIEIKPTTGTGPLTGKMVALAARELWAGMTPPLLSSFEIDALEA

AQQAAPELPRGLLLDEWRDDWRELTARLGCVSIHLNHKLLNKARVMQLKDAGLRILVYTVNKPQRAAELLRWGVDCI

CTDAIDVIGPNFTAQ 

>12644117|gi [Cytoplasmic] Isocitrate dehydrogenase kinase/phosphatase (IDH kinase/phosphatase) 

(EC 2.7.1.116) (EC 3.1.3.-) 

MPRGLELLIAQTILQGFDAQYGRFLEVTSGAQQRFEQADWHAVQQAMKNRIHLYDHHVGLVVEQLRCITNGQSTDA

AFLLRVKEHYTRLLPDYPRFEIAESFFNSVYCRLFDHRSLTPERLFIFSSQPERRFRTIPRPLAKDFHPDHGWESLLMRVISD

LPLRLRWQNKSRDIHYIIRHLTETLGTDNLAESHLQVANELFYRNKAAWLVGKLITPSGTLPFLLPIHQTDDGELFIDTCLT

TTAEASIVFGFARSYFMVYAPLPAALVEWLREILPGKTTAELYMAIGCQKHAKTESYREYLVYLQGCNEQFIEAPGIRGM

VMLVFTLPGFDRVFKVIKDRFAPQKEMSAAHVRACYQLVKEHDRVGRMADTQEFENFVLEKRHISPALMELLLQEAAE

KITDLGEQIVIRHLYIERRMVPLNIWLEQVEGQQLRDAIEEYGNAIRQLAAANIFPGDMLFKNFGVTRHGRVVFYDYDEI

CYMTEVNFRDIPPPRYPEDELASEPWYSVSPGDVFPEEFRHWLCADPRIGPLFEEMHADLFRADYWRALQNRIREGHV

EDVYAYRRRQRFSVRYGEMLF 

>120587|gi [Cytoplasmic] L-fucose isomerase (EC 5.3.1.25) 

MKKISLPKIGIRPVIDGRRMGVRESLEEQTMNMAKATAALLTEKLRHACGAAVECVISDTCIAGMAEAAACEEKFSSQN

VGLTITVTPCWCYGSETIDMDPTRPKAIWGFNGTERPGAVYLAAALAAHSQKGIPAFSIYGHDVQDADDTSIPADVEEK

LLRFARAGLAVASMKGKSYLSLGGVSMGIAGSIVDHNFFESWLGMKVQAVDMTELRRRIDQKIYDEAELEMALAWAD

KNFRYGEDENNKQYQRNAEQSRAVLRESLLMAMCIRDMMQGNSKLADIGRVEESLGYNAIAAGFQGQRHWTDQYP

NGDTAEAILNSSFDWNGVREPFVVATENDSLNGVAMLMGHQLTGTAQVFADVRTYWSPEAIERVTGHKLDGLAEHG

IIHLINSGSAALDGSCKQRDSEGNPTMKPHWEISQQEADACLAATEWCPAIHEYFRGGGYSSRFLTEGGVPFTMTRVNI

IKGLGPVLQIAEGWSVELPKDVHDILNKRTNSTWPTTWFAPRLTGKGPFTDVYSVMANWGANHGVLTIGHVGADFIT

LASMLRIPVCMHNVEETKVYRPSAWAAHGMDIEGQDYRACQNYGPLYKR 

>12230948|gi [Cytoplasmic] "Ornithine carbamoyltransferase, anabolic (EC 2.1.3.3) (OTCase)" 

SVRHFLSFMDYSPEELIGLIRRGSELKDLRNRGVLYEPLKSRVLGMVFEKASTRTRLSFEAGMIQLGGQAIFLSPRDTQLG

RGEPIGDSARVMSRMLDGVMIRTFAHATLTEFAAHSKVPVINGLSDDLHPCQLLADMQTFHEHRGSIQGKTVAWIGD

GNNMCNSYIEAALKFDFQLRVACPEGYEPKAEFVALAGDRLRVVRDPREAVAGAHLVSTDVWASMGQEDEAAARIAL

FRPYQVNAALLDGAADDVLFMHCLPAHRGEEISEELLDDPRSVAWDQAENRLHAQKALLELLIEHAHYA 

>135169|gi [Cytoplasmic] Arginyl-tRNA synthetase (EC 6.1.1.19) (Arginine--tRNA ligase) (ArgRS) 



MNIQALLSEKVRQAMIAAGAPADCEPQVRQSAKVQFGDYQANGMMAVAKKLGMAPRQLAEQVLTHLDLNGIASKV

EIAGPGFINIFLDPAFLAEHVQQALASDRLGVATPEKQTIVVDYSAPNVAKEMHVGHLRSTIIGDAAVRTLEFLGHKVIRA

NHVGDWGTQFGMLIAWLEKQQQENAGEMELADLEGFYRDAKKHYDEDEEFAERARNYVVKLQSGDEYFREMWRK

LVDITMTQNQITYDRLNVTLTRDDVMGESLYNPMLPGIVADLKAKGLAVESEGATVVFLDEFKNKEGEPMGVIIQKKD

GGYLYTTTDIACAKYRYETLHADRVLYYIDSRQHQHLMQAWAIVRKAGYVPESVPLEHHMFGMMLGKDGKPFKTRAG

GTVKLADLLDEALERARRLVAEKNPDMPADELEKLANAVGIGAVKYADLSKNRTTDYIFDWDNMLAFEGNTAPYMQY

AYTRVLSVFRKAEIDEEQLAAAPVIIREDREAQLAARLLQFEETLTVVAREGTPHVMCAYLYDLAGLFSGFYEHCPILSAEN

EEVRNSRLKLAQLTAKTLKLGLDTLGIETVERM 

>2507071|gi [Cytoplasmic] UDP-N-acetylmuramoyl-tripeptide--D-alanyl-D-alanine ligase (EC 6.3.2.10) 

(UDP-MurNAc-pentapeptide synthetase) (D-alanyl-D- alanine-adding enzyme) 

MISVTLSQLTDILNGELQGADITLDAVTTDTRKLTPGCLFVALKGERFDAHDFADQAKAGGAGALLVSRPLDIDLPQLIVK

DTRLAFGELAAWVRQQVPARVVALTGSSGKTSVKEMTAAILSQCGNTLYTAGNLNNDIGVPMTLLRLTPEYDYAVIELG

ANHQGEIAWTVSLTRPEAALVNNLAAAHLEGFGSLAGVAKAKGEIFSGLPENGIAIMNADNNDWLNWQSVIGSRKV

WRFSPNAANSDFTATNIHVTSHGTEFTLQTPTGSVDVLLPLPGRHNIANALAAAALSMSVGATLDAIKAGLANLKAVPG

RLFPIQLAENQLLLDDSYNANVGSMTAAVQVLAEMPGYRVLVVGDMAELGAESEACHVQVGEAAKAAGIDRVLSVGK

QSHAISTASGVGEHFADKTALITRLKLLIAEQQVITILVKGSRSAAMEEVVRALQENGTC 

>120937|gi [Cytoplasmic] D-galactose 1-dehydrogenase (EC 1.1.1.48) 

MQPIRLGLVGYGKIAQDQHVPAINANPAFTLVSVATQGKPCPGVENFQSLGELLENGPPVDAIAFCTPPQGRFALVQQ

ALAAGKHVLVEKPPCATLGKAALWIKREQASAPCSPCIAYAPAIAAARDWLATRTLQSVQIDWKEDVRKWHPGQAWI

WQPGLGVFDPGINALSIVTHLLPLPLFVESAELRVPSNCQSPIAASIKMSDPRLLDVRAEFDFDHGHDELWSIQIRCAEGT

LRLDNGGALLSIDGVRQTVAEEGEYAAVYRHFQQLIGDKTSDVDVQPLRLVADSFFVGSRVSVEAFYD 

>113752|gi [Cytoplasmic] Transcriptional activator protein ampR 

TRSYIPLNSLRAFEAAARHLSFTRAAIELNVTHSAISQHVKSLEQQLNCQLFVRGSRGLMLTTEGESLLPVLNDSFDRMAG

MLDRFATKQTQEKLKIGVVGTFAIGCLFPLLSDFKRSYPHIDLHISTHNNRVDPAAEGLDYTIRYGGGAWHDTDAQYLCS

ALMSPLCSPTLASQIQTPADILKFPLLRSYRRDEWALWMQAAGEAPPSPTHNVMVFDSSVTMLEAAQGGMGVAIAP

VRMFTHLLSSERIVQPFLTQIDLGSYWITRLQSRPETPAMREFSRWLTGVLHK 

>131475|gi [Cytoplasmic] "Phosphoenolpyruvate-protein phosphotransferase (EC 2.7.3.9) 

(Phosphotransferase system, enzyme I)" 

MISGILASPGIAFGKALLLKEDEIVIDRKKISADKVDQEVERFLSGRAKASAQLEAIKTKAGETFGEEKEAIFEGHIMLLEDE

ELEQEIIALIKDKHMTADAAAHEVIEGQATALEELDDEYLKERAADVRDIGKRLLRNILGLAIIDLSAIQEEVILVAADLTPSE

TAQLNLQKVLGFITDAGGRTSHTSIMARSLELPAIVGTGSVTAQVKNGDYLILDAVNNQVYVNPTNDVIEQLRAVQEQV

ATEKAELAKLKDLPAITLDGHQVEVCANIGTVRDVEGAERNGAEGVGLYRTEFLFMDRDALPTEEEQFAAYKAVAEACG

SQAVIVRTMDIGGDKELPYMNFPKEENPFLGWRAVRIAMDRKEILRDQVRAILRASAFGKLRIMFPMIISVEEVRALRKE

IEIYKQELRDEGKAFDESIEIGVMVETPAAATIARHLAKEVDFFSIGTNDLTQYTLAVDRGNDMISHLYQPMSPSVLNLIK

QVIDASHAEGKWTGMCGELAGDERATLLLLGMGLDEFSMSAISIPRIKKIIRNTNFEDAKVLAEQALAQPTTDELMTLV

NKFIEEKTIC 



>2506624|gi [Cytoplasmic] Protein ybhB 

MKLISNDLRDGDKLPHRHVFNGMGYDGDNISPHLAWDDVPAGTKSFVVTCYDPDAPTGSGWWHWVVVNLPADTR

VLPQGFGSGLVAMPDGVLQTRTDFGKTGYDGAAPPKGETHRYIFTVHALDIERIDVDEGASGAMVGFNVHFHSLASAS

ITAMFS 

>113730|gi [Cytoplasmic] AmpD protein 

MLLEQGWLVGARRVPSPHYDCRPDDETPTLLVVHNISLPPGEFGGPWIDALFTGTIDPQAHPFFAEIAHLRVSAHCLIRR

DGEIVQYVPFDKRAWHAGVSQYQGRERCNDFSIGIELEGTDTLAYTDAQYQQLAAVTRALIDCYPDIAKNMTGHCDIA

PDRKTDPGPAFDWARFRVLVSKETT 

>121409|gi [Cytoplasmic] Aerobic glycerol-3-phosphate dehydrogenase (EC 1.1.99.5) 

METKDLIVIGGGINGAGIAADAAGRGLSVLMLEAQDLACATSSASSKLIHGGLRYLEHYEFRLVSEALAEREVLLKMAPHI

AFPMRFRLPHRPHLRPAWMIRIGLFMYDHLGKRTSLPGSTGLRFGANSVLKPEIKRGFEYSDCWVDDARLVLANAQM

VVRKGGEVLTRTRATSARRENGLWIVEAEDIDTGKKYSWQARGLVNATGPWVKQFFDDGMHLPSPYGIRLIKGSHIVV

PRVHTQKQAYILQNEDKRIVFVIPWMDEFSIIGTTDVEYKGDPKAVKIEESEINYLLNVYNTHFKKQLSRDDIVWTYSGVR

PLCDDESDSPQAITRDYTLDIHDENGKAPLLSVFGGKLTTYRKLAEHALEKLTPYYQGIGPAWTKESVLPGGAIEGDRDD

YAARLRRRYPFLTESLARHYARTYGSNSELLLGNAGTVSDLGEDFGHEFYEAELKYLVDHEWVRRADDALWRRTKQGM

WLNADQQSRVSQWLVEYTQQRLSLAS 

>120040|gi [Cytoplasmic] Enterochelin esterase (Ferric enterobactin esterase) 

MFEVTFWWRDPQGSEEYSTIKRVWVYITGVTDHHQNSQPQSMQRIAGTNVWQWTTQLNANWRGSYCFIPTERDD

IFSVPSPDRLELREGWRKLLPQAIADPLNLQSWKGGRGHAVSALEMPQAPLQPGWDCPQAPEIPAKEIIWKSERLKKSR

RVWIFTTGDATAEERPLAVLLDGEFWAQSMPVWPVLTSLTHRQQLPPAVYVLIDAIDTTHRAHELPCNADFWLAVQQ

ELLPLVKAIAPFSDRADRTVVAGQSFGGLSALYAGLHWPERFGCVLSQSGSYWWPHRGGQQEGVLLEKLKAGEVSAE

GLRIVLEAGIREPMIMRANQALYAQLHPIKESIFWRQVDGGHDALCWRGGLMQGLIDLWQPLFHDRS 

>132572|gi [Cytoplasmic] Ribosomal-protein-serine acetyltransferase (EC 2.3.1.-) (Acetylating enzyme 

for N-terminal of ribosomal protein L7/L12) 

MTETIKVSESLELHAVAENHVKPLYQLICKNKTWLQQSLNWPQFVQSEEDTRKTVQGNVMLHQRGYAKMFMIFKEDE

LIGVISFNRIEPLNKTAEIGYWLDESHQGQGIISQALQALIHHYAQSGELRRFVIKCRVDNPQSNQVALRNGFILEGCLKQ

AEFLNDAYDDVNLYARIIDSQ 

>136208|gi [Cytoplasmic] TraI protein (DNA helicase I) 

MMSIAQVRSAGSAGNYYTDKDNYYVLGSMGERWAGRGAEQLGLQGSVDKDVFTRLLEGRLPDGADLSRMQDGSNR

HRPGYDLTFSAPKSVSMMAMLGGDKRLIDAHNQAVDFAVRQVEALASTRVMTDGQSETVLTGNLVMALFNHDTSR

DQEPQLHTHAVVANVTQHNGEWKTLSSDKVGKTGFIENVYANQIAFGRLYREKLKEQVEALGYETEVVGKHGMWEM

PGVPVEAFSGRSQTIREAVGEDASLKSRDVAALDTRKSKQHVDPEIKMAEWMQTLKETGFDIRAYRDAADQRADLRTL

TPGPASQDGPDVQQAVTQAIAGLSERKVQFTYTDVLARTVGILPPENGVIERARAGIDEAISREQLIPLDREKGLFTSGIH

VLDELSVRALSRDIMKQNRVTVHPEKSVPRTAGYSDAVSVLAQDRPSLAIVSGQGGAAGQRERVAELVMMAREQGRE



VQIIAADRRSQMNMKQDERLSGELITGRRQLLEGMAFTPGSTVIVDQGEKLSLKETLTLLDGAARHNVQVLITDSGQRT

GTGSALMAMKDAGVNTYRWQGGEQRPATIISEPDRNVRYARLAGDFAASVKAGEESVAQVSGVREQAILTQAIRSEL

KTQGVLGLPEVTMTALSPVWLDSRSRYLRDMYRPGMVMEQWNPETRSHDRYVIDRVTAQSHSLTLRDAQGETQVV

RISSLDSSWSLFRPEKMPVADGERLRVTGKIPGLRVSGGDRLQVASVSEDAMTVVVPGRAEPATLPVSDSPFTALKLEN

GWVETPGHSVSDSATVFASVTQMAMDNATLNGLARSGRDVRLYSSLDETRTAEKLARHPSFTVVSEQIKTRAGETSLE

TAISHQKSALHTPAQQAIHLALPVVESKKLAFSMVDLLTEAKSFAAEGTGFTELGGEINAQIKRGDLLYVDVAKGYGTGLL

VSRASYEAEKSILRHILEGKEAVMPLMERVPGELMEKLTSGQRAATRMILETSDRFTVVQGYAGVGKTTQFRAVMSAV

NMLPESERPRVVGLGPTHRAVGEMRSAGVDAQTLASFLHDTQLQQRSGETPDFSNTLFLLDESSMVGNTDMARAYA

LIAAGGGRAVASGDTDQLQAIAPGQPFRLQQTRSAADVAIMKEIVRQTPELREAVYSLINRDVERALSGLESVKPSQVP

RQEGAWAPEHSVTEFSHSQEAKLAEAQQKAMLKGEAFPDVPMTLYEAIVRDYTGRTPEAREQTLIVTHLNEDRRVLNS

MIHDVREKAGELGKEQVMVPVLNTANIRDGELRRLSTWETHRDALVLVDNVYHRIAGISKDDGLITLQDAEGNTRLISP

REAVAEGVTLYTPDTIRVGTGDRMRFTKSDRERGYVANSVWTVTAVSGDSVTLSDGQQTREIRPGQEQAEQHIDLAYA

ITAHGAQGASETFAIALEGTEGNRKLMAGFESAYVALSRMKQHVQVYTDNRQGWTDAINNAVQKGTAHDVFEPKPD

REVMNAERLFSTARELRDVAAGRAVLRQAGLAGGDSPARFIAPGRKYPQPYVALPAFDRNGKSAGIWLNPLTTDDGN

GLRGFSGEGRVKGSGDAQFVALQGSRNGESLLADNMQDGVRIARDNPDSGVVVRIAGEGRPWNPGAITGGRVWGD

IPDNSVQPGAGNGEPVTAEVLAQRQAEEAIRRETERRADEIVRKMAENKPDLPDGKTEQAVREIAGQERDRAAITERE

AALPEGVLREPQRVREAVREIARENLLQERLQQMERDMVRDLQKEKTLGGD 

>127537|gi [Cytoplasmic] UDP-N-acetylmuramoylalanine--D-glutamate ligase (EC 6.3.2.9) (UDP-N- 

acetylmuramoyl-L-alanyl-D-glutamate synthetase) (D-glutamic acid adding  

enzyme)ADYQGKNVVIIGLGLTGLSCVDFFLARGVTPRVMDTRMTPPGLDKLPEAVERHTGSLNDEWLMAADLIVAS

PGIALAHPSLSAAADAGIEIVGDIELFCREAQAPIVAITGSNGKSTVTTLVGEMAKAAGVNVGVGGNIGLPALMLLDDEC

ELYVLELSSFQLETTSSLQAVAATILNVTEDHMDRYPFGLQQYRAAKLRIYENAKVCVVNADDALTMPIRGADERCVSFG

VNMGDYHLNHQQGETWLRVKGEKVLNVKEMKLSGQHNYTNALAALALADAAGLPRASSLKALTTFTGLPHRFEVVLE

HNGVRWINDSKATNVGSTEAALNGLHVDGTLHLLLGGDGKSADFSPLARYLNGDNVRLYCFGRDGAQLAALRPEVAE

QTETMEQAMRLLAPRVQPGDMVLLSPACASLDQFKNFEQRGNEFARLAKELG 

>113115|gi [Cytoplasmic] Acetate kinase (EC 2.7.2.1) (Acetokinase) 

MSSKLVLVLNCGSSSLKFAIIDAVNGEEYLSGLAECFHLPEARIKWKMDGNKQEAALGAGAAHSEALNFIVNTILAQKPE

LSAQLTAIGHRIVHGGEKYTSSVVIDESVIQGIKDAASFAPLHNPAHLIGIEEALKSFPQLKDKNVAVFDTAFHQTMPEES

YLYALPYNLYKEHGIRRYGAHGTSHFYVTQEAAKMLNKPVEELNIITCHLGNGGSVSAIRNGKCVDTSMGLTPLEGLVM

GTRSGDIDPAIIFHLHDTLGMSVDAINKLLTKESGLLGLTEVTSDCRYVEDNYATKEDAKRAMDVYCHRLAKYIGAYTAL

MDGRLDAVVFTGGIGENAAMVRELSLGKLGVLGFEVDHERNLAARFGKSGFINKEGTRPAVVIPTNEELVIAQDASRLT

A 

>118406|gi [Cytoplasmic] D-alanine--D-alanine ligase A (EC 6.3.2.4) (D-alanylalanine synthetase A) (D-

Ala-D-Ala ligase A) 

AKLRVGIVFGGKSAEHEVSLQSAKNIVDAIDKTRFDVVLLGIDKAGQWHVNDAENYLQNADDPAHIALRPSAISLAQVP

GKHQHQLINAQNGQPLPTVDVIFPIVHGTLGEDGSLQGMLRVANLPFVGSDVLSSAACMDKDVAKRLLRDAGLNIAPF

ITLTRTNRHAFSFAEVESRLGLPLFVKPANQGSSVGVSKVANEAQYQQAVALAFEFDHKVVVEQGIKGREIECAVLGND



NPQASTCGEIVLNSEFYAYDTKYIDDNGAQVVVPAQIPSEVNDKIRAIAIQAYQTLGCAGMARVDVFLTADNEVVINEIN

TLPGFTNISMYPKLWQASGLGYTDLISRLIELALERHTANNALKTTM 

>17380509|gi [Cytoplasmic] Glutamyl-tRNA synthetase (EC 6.1.1.17) (Glutamate--tRNA ligase) (GluRS) 

MADSAVRVRIAPSPTGEPHVGTAYIALFNYLFAKKHGGKFILRIEDTDATRSTPEFEKKVLDALKWCGLEWSEGPDIGGP

YGPYRQSDRKDIYKPYVEKIVANGHGFRCFCTPERLEQMREAQRAAGKPPKYDGLCLSLSAEEVTSRVDAGEPHVVRM

KIPTEGSCKFRDGVYGDVEIPWEAVDMQVLLKADGMPTYHMANVVDDHLMKITHVARGEEWLASVPKHILIYQYLGL

EPPVFMHLSLMRNADKSKLSKRKNPTSISYYTALGYLPEALMNFLGLFFIQIAEGEELLTMEELAEKFDPENLSKAGAIFDI

QKLDWLNARWIREKLSEEEFAARVLAWAMDNERLKEGLKLSQTRISKLGELPDLAAFLFKSDLGLQPAAFAGVKASPEE

MLKILNTVQPDLEKILEWNKDSIETELRASAERMGKKLKAVVAPLFVACSGSQRSLPLFDSMELLGRSVVRQRLKVAAQ

VVASMAGSGK 

>232217|gi [Cytoplasmic] Glutathione S-transferase GST-6.0 (EC 2.5.1.18) (GST B1-1) 

MKLYYTPGSCSLSPHIVLRETGLDFSIERIDLRTKKTESGKDFLAINPKGQVPVLQLDNGDILTEGVAIVQYLADLKPDRNLI

APPKALERYHQIEWLNFLASEVHKGYSPLFSSDTPESYLPVVKNKLKSKFVYINDVLSKQKCVCGDHFTVADAYLFTLSQ

WAPHVALDLTDLSHLQDYLARIAQRPNVHSALVTEGLIKE 

>114148|gi [Cytoplasmic] Arginine repressor 

MRSSAKQEELVKAFKALLKEEKFSSQGEIVAALQEQGFDNINQSKVSRMLTKFGAVRTRNAKMEMVYCLPAELGVPTT

SSPLKNLVLDIDYNDAVVVIHTSPGAAQLIARLLDSLGKAEGILGTIAGDDTIFTTPANGFTVKDLYEAILELFDQEL 

>1170868|gi [Cytoplasmic] 4-alpha-glucanotransferase (EC 2.4.1.25) (Amylomaltase) 

(Disproportionating enzyme) (D-enzyme) 

MESKRLDNAALAAGISPNYINAHGKPQSISAETKRRLLDAMHQRTATKVAVTPVPNVMVYTSGKKMPMVVEGSGEYS

WLLTTEEGTQYKGHVTGGKAFNLPTKLPEGYHTLTLTQDDQRAHCRVIVAPKRCYEPQALLNKQKLWGACVQLYTLRS

EKNWGIGDFGDLKAMLVDVAKRGGSFIGLNPIHALYPANPESASPYSPSSRRWLNVIYIDVNAVEDFHLSEEAQAWW

QLPTTQQTLQQARDADWVDYSTVTALKMTALRMAWKGFAQRDDEQMAAFRQFVAEQGDSLFWQAAFDALHAQ

QVKEDEMRWGWPAWPEMYQNVDSPEVRQFCEEHRDDVDFYLWLQWLAYSQFAACWEISQGYEMPIGLYRDLAV

GVAEGGAETWCDRELYCLKASVGAPPDILGPLGQNWGLPPMDPHIITARAYEPFIELLRANMQNCGALRIDHVMSML

RLWWIPYGETADQGAYVHYPVDDLLSILALESKRHRCMVIGEDLGTVPVEIVGKLRSSGVYSYKVLYFENDHEKTFRAPK

AYPEQSMAVAATHDLPTLRGYWECGDLTLGKTLGLYPDEVVLRGLYQDRELAKQGLLDALHKYGCLPKRAGHKASLMS

MTPTLNRGLQRYIADSNSALLGLQPEDWLDMAEPVNIPGTSYQYKNWRRKLSATLESMFADDGVNKLLKDLDRRRRA

AAKKK 

>133238|gi [Cytoplasmic] Regulatory protein rns 

MDFKYTEEKETIKINNIMIHKYTVLYTSNCIMDIYSEEEKITCFSNRLVFLERGVNISVRMQKQILSEKPYVAFRLNGDMLR

HLKDALMIIYGMSKIDTNACRSMSRKIMTTEVNKTLLDELKNINSHDNSAFISSLIYLISKLENNEKIIESIYISSVSFFSDKVR

NLIEKDLSRKWTLGIIADAFNASEITIRKRLESENTNFNQILMQLRMSKAALLLLENSYQISQISNMIGISSASYFIRIFNKHY

GVTPKQFFTYFKGG 



>133497|gi [Cytoplasmic] Ribosome recycling factor (Ribosome releasing factor) (RRF) 

MISDIRKDAEVRMDKCVEAFKTQISKIRTGRASPSLLDGIVVEYYGTPTPLRQLASVTVEDSRTLKINVFDRSMSPAVEKAI

MASDLGLNPNSAGSDIRVPLPPLTEERRKDLTKIVRGEAEQARVAVRNVRRDANDKVKALLKDKEISEDDDRRSQDDV

QKLTDAAIKKIEAALADKEAELMQF 

>131536|gi [Cytoplasmic] Phosphocarrier protein HPr (Histidine-containing protein) 

MFQQEVTITAPNGLHTRPAAQFVKEAKGFTSEITVTSNGKSASAKSLFKLQTLGLTQGTVVTLSAEGEDEQKAVEHLVKL

MAELE 

>2506338|gi [Cytoplasmic] Bifunctional glmU protein [Includes: UDP-N-acetylglucosamine 

pyrophosphorylase (N-acetylglucosamine-1-phosphate uridyltransferase);  

Glucosamine-1-phosphateN-

acetyltransferase]MLNNAMSVVILAAGKGTRMYSDLPKVLHTLAGKAMVQHVIDAANELGAAHVHLVYGHGGDLL

KQALKDDNLNWVLQAEQLGTGHAMQQAAPFFADDEDILMLYGDVPLISVETLQRLRDAKPQGGIGLLTVKLDDPTGY

GRITRENGKVTGIVEHKDATDEQRQIQEINTGILIANGADMKRWLAKLTNNNAQGEYYITDIIALAYQEGREIVAVHPQR

LSEVEGVNNRLQLSRLERVYQSEQAEKLLLAGVMLRDPARFDLRGTLTHGRDVEIDTNVIIEGNVTLGHRVKIGTGCVIK

NSVIGDDCEISPYTVVEDANLAAACTIGPFARLRPGAELLEGAHVGNFVEMKKARLGKGSKAGHLTYLGDAEIGDNVNI

GAGTITCNYDGANKFKTIIGDDVFVGSDTQLVAPVTVGKGATIAAGTTVTRNVGENALAISRVPQTQKEGWRRPVKKK 

>131512|gi [Cytoplasmic] "PTS system, fructose-specific IIA/FPr component (EIIA-Fru) (Fructose- 

permease IIA/FPr component) (Phosphotransferase enzyme II, A/FPr component)  

(EC2.7.1.69)(PhosphotransferaseFPrprotein)(Pseudo-HPr)(EIII-

Fru)(FructosePTSdiphosphoryltransferprotein)"MFQLSVQDIHPGEQAGNKEEAIRQIAAALAQAGNVAGGYVD

GMLAREQQTSTFLGNGIAIPHGTTDTRDQVLKTGVQVFQFPQGVTWGEGQVAYVAIGIAASSDEHLGLLRQLTHVLSD

DSVAEQLKSATTAEELRALLMGEKQSEQLKLDNETMTLDVIASSLVTLQALNAARLKEAGAVDAAFVAKTINDSPMNLG

QGIWLNDSAEGNLRSAVAVSRATQAFDVEGEKAALLVTVAMNDEQPIAVLKRLGDLLLNNKADRLLSADAATLLALLTS

DDALTDDVLSAEFVVRNEHGLHARPGTMLVNTIKQFNSEITVTNLDGTGKPANGRSLMKVVALGVKKGHRLRFTAQG

EDAEQALKAIGDAIAAGLGEGA 

>141380|gi [Cytoplasmic] "Nitrogen regulatory IIA protein (EC 2.7.1.69) (Enzyme IIA-NTR) 

(Phosphotransferase enzyme II, A component)" 

MINNDSALQLSNVLNQECTRSQVHCQSKKRALEIISELAAKQLGLSSQIVFEAILTREKMGSTGIGNGIAIPHGKLEEDTLR

AVGVFVQLETPIAFDAIDNQPVDLLFALLVPADQTKTHLHTLSLVAKRLADKTICRRLRAAQSDEELYEIITEAGSNNEA 

>135159|gi [Cytoplasmic] Asparaginyl-tRNA synthetase (EC 6.1.1.22) (Asparagine--tRNA ligase) (AsnRS) 

SVVPVADVLQGRVAVDSEVTVRGWVRTRRDSKAGISFLAVYDGSCFDPVQAVINNSLPNYNEDVLRLTTGCSVIVTGK

VVASPGQGQQFEIQASKVEVAGWVEDPDTYPMAAKRHSIEYLREVAHLRPRTNLIGAVARVRHTLAQALHRFFNEQG

FFWVSTPLITASDTEGAGEMFRVSTLDLENLPRNDQGKVDFDKDFFGKESFLTVSGQLNGETYACALSKIYTFGPTFRAE

NSNTSRHLAEFWMLEPEVAFANLNDIAGLAEAMLKYVFKAVLEERADDMKFFAERVDKDAVSRLERFIEADFAQVDYT



DAVTILENCGRKFENPVYWGVDLSSEHERYLAEEHFKAPVVVKNYPKDIKAFYMRLNEDGKTVAAMDVLAPGIGEIIGG

SQREERLDVLDERMLEMGLNKEDYWWYRDLRRYGTVPHSGFGLGFERLIAYVTGVQNVRDVIPFPRTPRNASF 

>116100|gi [Cytoplasmic] "PTS system, cellobiose-specific IIB component (EIIB-Cel) (Cellobiose- 

permease IIB component) (Phosphotransferase enzyme II, B component) (EC  

2.7.1.69)"MEKKHIYLFCSAGMSTSLLVSKMRAQAEKYEVPVIIEAFPETLAGEKGQNADVVLLGPQIAYMLPEIQRLLPN

KPVEVIDSLLYGKVDGLGVLKAAVAAIKKAAAN 

>417022|gi [Cytoplasmic] Glyceraldehyde 3-phosphate dehydrogenase (EC 1.2.1.12) (GAPDH) 

ARVAINGFGRIGRLVYRIIYERKNPDIEVVAINDLTDTKTLAHLLKYDSVHKKFPGKVEYTENSLIVDGKEIKVFAEPDPSKL

PWKDLGVDFVIESTGVFRNREKAELHLQAGAKKVIITAPAKGEDITVVIGCNEDQLKPEHTIISCASCTTNSIAPIVKVLHE

KFGIVSGMLTTVHSYTNDQRVLDLPHKDLRRARAAAVNIIPTTTGAAKAVALVVPEVKGKLDGMAIRVPTPDGSITDLT

VLVEKETTVEEVNAVMKEATEGRLKGIIGYNDEPIVSSDIIGTTFSGIFDATITNVIGGKLVKVASWYDNEYGYSNRVVDTL

ELLLKM 

>1168953|gi [Cytoplasmic] Citrate lyase beta chain (EC 4.1.3.6) (Citrase) (Citryl-CoA lyase subunit) (EC 

4.1.3.34) 

MKPRRSMLFIPGANAAMLSTSFVYGADAVMFDLEDAVSLREKDTARLLVYQALQHPLYQDIETVVRINPLNTPFGLADL

EAVVRAGVDMVRLPKTDSKEDIHELEAHVERIERECGREVGSTKLMAAIESALGVVNAVEIARASPRLAAIALAAFDYV

MDMGTSRGDGTELFYARCAVLHAARVAGIAAYDVVWSDINNEEGFLAEANLAKNLGFNGKSLVNPRQIELLHQVYAP

TRKEVDHALEVIAAAEEAETRGLGVVSLNGKMIDGPIIDHARKVVALSASGIRD 

>130967|gi [Cytoplasmic] Glutamate 5-kinase (EC 2.7.2.11) (Gamma-glutamyl kinase) (GK) 

MNGSQTLVVKLGTSVLTGGSLRLNRAHIVELVRQCAQQHAAGHRIVIVTSGAIAAGREHLGYPELPATIASKQLLAAVG

QSRLIQLWEQLFSIYGIHVGQMLLTRADLEDRERFLNARDTMTALLDNRIVPVINENDAVATAEIKVGDNDNLSALAAIL

AGADKLLLLTDQQGLYTADPRNNPQAELIREVHGIDDALRAIAGDSVSGLGTGGMGTKLQAADVACRAGIDVVIAAGS

KPGVVADVIEGKPVGTRFHALETPLENRKRWIFGAPPAGEITVDDGAVEAMMARGSSLLPKGIREVKGDFSRGEVIRIR

NLTGRDLAHGVSRYNSDAMRMIAGHHSQEISEILGYEYGPVAVHRDDMIVS 

>137095|gi [Cytoplasmic] Urease accessory protein ureE 

MLYLTQRLEIPAAATASVTLPIDVRVKSRVKVTLNDGRDAGLLLPRGLLLRGGDVLSNEEGTEFVQVIAADEEVSVVRCD

DPFMLAKACYHLGNRHVPLQIMPGELRYHHDHVLDDMLRQFGLTVTFGQLPFEPEAGAYASESHGHHHAHHDHHA

HSH 

>1706748|gi [Cytoplasmic] 3-hydroxydecanoyl-[acyl-carrier-protein] dehydratase (EC 4.2.1.60) (Beta-

hydroxydecanoyl thioester dehydrase) 

VDKRESYTKEDLLASGRGELFGAKGPQLPAPNMLMMDRVVKMTETGGNFDKGYVEAELDINPDLWFFGCHFIGDPV

MPGCLGLDAMWQLVGFYLGWLGGEGKGRALGVGEVKFTGQVLPTAKKVTYRIHFKRIVNRRLIMGLADGEVLVDGR

LIYTASDLKVGLFQDTSAF 



>140164|gi [Cytoplasmic] S-adenosyl-methyltransferase mraW (EC 2.1.1.-) 

MMENYKHTTVLLDEAVNGLNIRPDGIYIDGTFGRGGHSRLILSQLGEEGRLLAIDRDPQAIAVAKTIDDPRFSIIHGPFSAL

GEYVAERDLIGKIDGILLDLGVSSPQLDDAERGFSFMRDGPLDMRMDPTRGQSAAEWLQTAEEADIAWVLKTYGEERF

AKRIARAIVERNREQPMTRTKELAEVVAAATPVKDKFKHPATRTFQAVRIWVNSELEEIEQALKSSLNVLAPGGRLSIISF

HSLEDRIVKRFMRENSRGPQVPAGLPMTEEQLKKLGGRQLRALGKLMPGEEEVAENPRARSSVLRIAERTNA 

>136245|gi [Cytoplasmic] TraM protein 

MARVNLYISNEVHEKINMIVEKRRQEGARDKDISLSGTASMLLELGLRVYDAQMERKESAFNQTEFNKLLLECVVKTQS

TVAKILGIESLSPHVSGNPKFEYASMVDDIREKVSVEMDRFFPKNDDE 

>267166|gi [Cytoplasmic] TraM protein 

MAKVNLYISNDAYEKINAIIEKRRQEGAREKDVSFSATASMLLELGLRVYEAQMERKESAFNQAEFNKLLLECVVKTQST

VAKILGIESLSPHVSGNPKFEYSNMVEDIREKVSVEMERFFPKNDDE 

>116523|gi [Cytoplasmic] ATP-dependent Clp protease proteolytic subunit (EC 3.4.21.92) 

(Endopeptidase Clp) (Caseinolytic protease) (Protease Ti) (Heat shock protein F21.5) 

MSYSGERDNFAPHMALVPMVIEQTSRGERSFDIYSRLLKERVIFLTGQVEDHMANLIVAQMLFLEAENPEKDIYLYINSP

GGVITAGMSIYDTMQFIKPDVSTICMGQAASMGAFLLTAGAKGKRFCLPNSRVMIHQPLGGYQGQATDIEIHAREILK

VKGRMNELMALHTGQSLEQIERDTERDRFLSAPEAVEYGLVDSILTHRN 

>121383|gi [Cytoplasmic] Glutamine synthetase (EC 6.3.1.2) (Glutamate--ammonia ligase) 

MSVEKVLSLIQENEVKFVDLRFTDTKGKEQHISIPAHQIDADFFEEGKMFDGSSVAGWKGINESDMVMMPDASSAVL

DPFTEDATLNIRCDILEPATMQGYDRDPRSIAKRAEDFMRSTGVADTVLIGPEPEFFLFDDVKFATDMSGSFFKIDDVEA

AWNTGSDYEEGNKGHRPGVKGGYFPVAPVDSSQDIRSAMCLVMEEMGLVVEAHHHEATAGQNEIATRFNTLTTKAD

EIQIYKYVVHNVAHAFGKTATFMPKPLVGDNGSGMHVHQSLAKDGVNLFAGDKYGGLSEMALYYIGGIIKHARAINAF

ANPSTNSYKRLVPGFEAPVMLAYSARNRSASIRIPVVPSPKARRIEVRFGDPAANPYLCFASMLMAGLDGIKNKIHPGEA

MDKDLYDLPAEESAEIPTVAYSLKDALAELDADREFLTAGGVFSDDFIDSYIELKSQDVERVNMTTHPVEFELYYSV 

>135750|gi [Cytoplasmic] 3-ketoacyl-CoA thiolase (EC 2.3.1.16) (Fatty oxidation complex beta subunit) 

(Beta-ketothiolase) (Acetyl-CoA acyltransferase) 

MEQVVIVDAIRTPMGRSKGGAFRNVRAEDLSAHLMRTLLARNPALEAAALDDIYWGCVQQTLEQGFNIARNAALLAE

VPHSVPAVTVNRLCGSSMQALHDAARMIMTGDAQACLVGGVEHMGHVPMSHGVDFHPGLSRNVAKAAGMMGLT

AEMLARMHGISREMQDAFAARSHARAWAATQSAAFKNEIIPTGGHDADGVLKQFNYDEVIRPETTVEALATLRPAFD

PVNGMVTAGTSSALSDGAAAMLVMSESRAHELGLKPRARVRSMAVVGCDPSIMGYGPVPASKLALKKAGLSASDIGV

FEMNEAFAAQILPCIKDLGLIEQIDEKINLNGGAIALGHPLGCSGARISTTLLNLMERKDVQFGLATMCIGLGQGIATVFE

RV 

>2506189|gi [Cytoplasmic] Maltodextrin glucosidase (EC 3.2.1.20) (Alpha-glucosidase) 



MMLNAWHLPVPPFVKQSKDQLLITLWLTGEDPPQRIMLRTEHDNEEMSVPMHKQRSQPQPGVTAWRAAIDLSSGQ

PRRRYSFKLLWHDRQRWFTPQGFSRMPPARLEQFAVDVPDIGPQWAADQIFYQIFPDRFARSLPREAEQDHVYYHHA

AGQEIILRDWDEPVTAQAGGSTFYGGDLDGISEKLPYLKKLGVTALYLNPVFKAPSVHKYDTEDYRHVDPQFGGDGALL

RLRHNTQQLGMRLVLDGVFNHSGDSHAWFDRHNRGTGGACHNPESPWRDWYSFSDDGTALDWLGYASLPKLDYQ

SESLVNEIYRGEDSIVRHWLKAPWNMDGWRLDVVHMLGEAGGARNNMQHVAGITEAAKETQPEAYIVGEHFGDAR

QWLQADVEDAAMNYRGFTFPLWGFLANTDISYDPQQIDAQTCMAWMDNYRAGLSHQQQLRMFNQLDSHDTARF

KTLLGRDIARLPLAVVWLFTWPGVPCIYYGDEVGLDGKNDPFCRKPFPWQVEKQDTALFALYQRMIALRKKSQALRHG

GCQVLYAEDNVVVFVRVLNQQRVLVAINRGEACEVVLPASPFLNAVQWQCKEGHGQLTDGILALPAISATVWMN 

>116289|gi [Cytoplasmic] Chemotaxis protein cheW 

MAGLATVSKLAGETVGQAFLIFTLGNEEYGIDILKVQKIRGYDQVTRIANTPDFIKGVTNLRGVIVPIIDLRVKYAQQGVSY

DENTVVIVLNFGQRVVGIVVDGVSDVLSLTAEQIRPAPEFAVTMATEYLTGLGALGALLILVDIEKLLSTEEMALVDNVAK

SH 

>123467|gi [Cytoplasmic] NAD-reducing hydrogenase hoxS alpha subunit (EC 1.12.1.2) 

MDSRITTILERYRSDRTRLIDILWDVQHEYGHIPDAVLPQLGAGLKLSPLDIRETASFYHFFLDKPSGKYRIYLCNSVIAKIN

GYQAVREALERETGIRFGETDPNGMFGLFDTPCIGLSDQEPAMLIDKVVFTRLRPGKITDIIAQLKQGRSPAEIANPAGLP

SQDIAYVDAMVESNVRTKGPVFFRGRTDLRSLLDQCLLLKPEQVIETIVDSRLRGRGGAGFSTGLKWRLCRDAESEQKY

VICNADEGEPGTFKDRVLLTRAPKKVFVGMVIAAYAIGCRKGIVYLRGEYFYLKDYLERQLQELREDGLLGRAIGGRAGF

DFDIRIQMGAGAYICGDESALIESCEGKRGTPRVKPPFPVQQGYLGKPTSVNNVETFAAVSRIMEEGADWFRAMGTPD

SAGTRLLSVAGDCSKPGIYEVEWGVTLNEVLAMVGARDARAVQISGPSGECVSVAKDGERKLAYEDLSCNGAFTIFNCK

RDLLEIVRDHMQFFVEESCGICVPCRAGNVDLHRKVEWVIAGKACQKDLDDMVSWGALVRRTSRCGLGATSPKPILTT

LEKFPEIYQNKLVRHEGPLLPSFDLDTALGGYEKALKDLEEVTR 

>123474|gi [Cytoplasmic] NAD-reducing hydrogenase hoxS delta subunit (EC 1.12.1.2) 

MRAPHKDEIASHELPATPMDPALAANREGKIKVATIGLCGCWGCTLSFLDMDERLLPLLEKVTLLRSSLTDIKRIPERCAI

GFVEGGVSSEENIETLEHFRENCDILISVGACAVWGGVPAMRNVFELKDCLAEAYVNSATAVPGAKAVVPFHPDIPRITT

KVYPCHEVVKMDYFIPGCPPDGDAIFKVLDDLVNGRPFDLPSSINRYD 

>134738|gi [Cytoplasmic] Regulatory protein soxS 

SHQKIIQDLIAWIDEHIDQPLNIDVVAKKSGYSKWYLQRMFRTVTHQTLGDYIRQRRLLLAAVELRTTERPIFDIAMDLGY

VSQQTFSRVFRRQFDRTPSDYRHRL 

>13959695|gi [Cytoplasmic] Type 4 fimbrial assembly protein pilB 

MNDSIQLSGLSRQLVQANLLDEKTAVQAQAQAQRNKLSLVTHLVQSKLVSGLALAELSAEQFGIAYCDLNSLDKESFPR

DAISEKLVRQHRVIPLWRRGNKLFVGISDPANHQAINDVQFSTGLTTEAILVEDDKLGLAIDKLFESATDGLAGLDDVDLE

GLDIGSADKSTQEDASAEADDAPVVRFVNKMLLDAIKGGSSDLHFEPYEKIYRVRFRTDGMLHEVAKPPIQLASRISARL

KVMAGLDISERRKPQDGRIKMRVSKTKSIDFRVNTLPTLWGEKIVMRILDSSSAQMGIDALGYEEDQKELYLAALKQPQ

GMILVTGPTGSGKTVSLYTGLNILNTTDINISTAEDPVEINLEGINQVNVNPRQGMDFSQALRAFLRQDPDVIMVGEIRD

LETAEIAIKAAQTGHMVMSTLHTNSAAETLTRLLNMGVPAFNLATSVNLIIAQRLARKLCSHCKKEHEVPRETLLHEGFP



EDKIGTFKLYSPVGCDHCKNGYKGRVGIYEVVKNTPALQRIIMEEGNSIEIAEQARKEGFNDLRTSGLLKAMQGITSLEEV

NRVTKD 

>121677|gi [Cytoplasmic] Glutathione reductase (EC 1.8.1.7) (GR) (GRase) 

MSFDFDLFVIGAGSGGVRAARFAAGFGARVAVAESRYLGGTCVNVGCVPKKLLVYGAHFSEDFEQARAYGWSAGEAQ

FDWATLIGNKNREIQRLNGIYRNLLVNSGVTLLEGHARLLDAHSVEVDGQRFSAKHILVATGGWPQVPDIPGKEHAITS

NEAFFLERLPRRVLVVGGGYIAVEFASIFNGLGAETTLLYRRDLFLRGFDRSVREHLRDELGKKGLDLQFNSDIARIDKQA

DGSLAATLKDGRVLEADCVFYATGRRPMLDDLGLENTAVKLTDKGFIAVDEHYQTSEPSILALGDVIGRVQLTPVALAEG

MAVARRLFKPEEYRPVDYKLIPTAVFSLPNIGTVGLTEEEALSAGHKVKIFESRFRPMKLTLTDDQEKTLMKLVVDAHDD

RVLGCHMVGAEAGEILQGIAVAMKAGATKQAFDETIGIHPTAAEEFVTLRTPTR 

>3915706|gi [Cytoplasmic] Glycine cleavage system transcriptional repressor (Gcv operon repressor) 

TLSSQHYLVITALGADRPGIVNTITRHVSSCGCNIEDSRLAMLGEEFTFIMLLSGSWNAITLIESTLPLKGAELDLLIVMKRT

TARPRPPMPASVWVQVDVADSPHLIERFTALFDAHHMNIAELVSRTQPAENERAAQLHIQITAHSPASADAANIEQAF

KALCTELNAQGSINVVNYSQHDEQDGVK 

>119899|gi [Cytoplasmic] Probable RNA polymerase sigma factor fecI 

MSDRATTTASLTFESLYGTHHGWLKSWLTRKLQSAFDADDIAQDTFLRVMVSETLSTIRDPRSFLCTIAKRVMVDLFRR

NALEKAYLEMLALMPEGGAPSPEERESQLETLQLLDSMLDGLNGKTREAFLLSQLDGLTYSEIAHKLGVSISSVKKYVAKA

VEHCLLFRLEYGL 

>131471|gi [Cytoplasmic] "Phosphoenolpyruvate-protein phosphotransferase (EC 2.7.3.9) 

(Phosphotransferase system, enzyme I) (Protein I)" 

MPFALHGIPVSRGVAIGRAHLLAPAALDVSHYLVDEDQLDAEVERLRAARAAVRAELAALKRDLPRDAPEELGAFLDVH

AMILDDEALAREPEALIRGRRYNAEWALTTRLEELMHQFDEIEDEYLRERKTDIRQVVERILKALAGAPVLVPAPVPALA

ADGEAATGVIVVAHDIAPADMLQFRHTVFHGFVTDMGGRTSHTAIVARSLDIPAAVGVQSASELIRQDDWIIIDGDAG

LVIVDPTAIILEEYRHRQSERALEKKRLQRLRHTPAVTLDGLEIDLLANIEMAEDAGAALAAGAVGVGLFRSEFLFMNRRD

ELPGEDEQFQAYRGAVDAMHGLPVTIRTIDIGADKPLDARGDEFETALNPALGLRAIRWSLSEPGMFLTQLRALLRASA

FGPVRLLVPMLAHASEIDQTLALIAKAKRQLDERGEAYDPGMKVGAMIEIPAAVLLLPLFLRKMDFLSIGTNDLIQYTLAI

DRADNAVAHLFDPLHPAVLQLVARTIREANRAGVPVAVCGEMAGDPSMTRRLLGMGLREFSMHPAQLLRVKQEILH

AHCERLEPLVDQVLQAFDPEEQARPLRSWHDPEAIRVF 

>130018|gi [Cytoplasmic] Poly-beta-hydroxybutyrate polymerase (EC 2.3.1.-) (Poly(3- hydroxybutyrate) 

polymerase) (PHB polymerase) (PHB synthase) (Poly(3- hydroxyalkanoate)  

polymerase)(PHApolymerase)(PHAsynthase)(Polyhydroxyalkanoicacidsynthase)MATGKGAAASTQEGKSQ

PFKVTPGPFDPATWLEWSRQWQGTEGNGHAAASGIPGLDALAGVKIAPAQLGDIQQRYMKDFSALWQAMAEGKA

EATGPLHDRRFAGDAWRTNLPYRFAAAFYLLNARALTELADAVEADAKTRQRIRFAISQWVDAMSPANFLATNPEAQ

RLLIESGGESLRAGVRNMMEDLTRGKISQTDESAFEVGRNVAVTEGAVVFENEYFQLLQYKPLTDKVHARPLLMVPPCI

NKYYILDLQPESSLVRHVVEQGHTVFLVSWRNPDASMAGSTWDDYIEHAAIRAIEVARDISGQDKINVLGFCVGGTIVS

TALAVLAARGEHPAASVTLLTTLLDFADTGILDVFVDEGHVQLREATLGGGAGAPCALLRGLELANTFSFLRPNDLVWN



YVVDNYLKGNTPVPFDLLFWNGDATNLPGPWYCWYLRHTYLQNELKVPGKLTVCGVPVDLASIDVPTYIYGSREDHIV

PWTAAYASTALLANKLRFVLGASGHIAGVINPPAKNKRSHWTNDALPESPQQWLAGAIEHHGSWWPDWTAWLAG

QAGAKRAAPANYGNARYRAIEPAPGRYVKAKA 

>123212|gi [Cytoplasmic] Regulatory protein hlyX 

MKIVSDAKHTGRTRCTIHCQNCSISQLCLPFTLSEHELTQLDNIIERKKPVQKSQIIFQSGDELRSIYAIRSGTIKSYTISESGE

EQITAFHLPGDLVGFDAIMNMKHVGFAQALETSMICEIPFDILDDLAGKMPKIRHQIMRLMSNEIKSDQEMILLLSKMS

AEEKLAAFLHNLSQRYAAPGFSAREFRLTMTRGDIGNYLGLTIETISRLLGRFQKSGMITVQGKYITINRMDELTV 

>12230950|gi [Cytoplasmic] Phosphate regulon transcriptional regulatory protein phoB 

MVGKTILIVDDEAPIREMIAVALEMAGYECLEAENTQQAHAVIVDRKPDLILLDWMLPGTSGIELARRLKRDELTVDIPII

MLTAKGEEDNKIQGLEVGADDYITKPFSPRELVARLKAVLRRTGPGDSEAPIEVGGLLLDPISHRVTIDGKPAEMGPTEY

RLLQFFMTHQERAYTRGQLLDQVWGGNVYVEERTVDVHIRRLRKALGEVYENLVQTVRGTGYRFSTKS 

>1171720|gi [Cytoplasmic] Nitrite reductase [NAD(P)H] small subunit (EC 1.7.1.4) 

MSQWKDICKIDDILPETGVCALLGDEQVAIFRPYHSDQVFAISNIDPFFESSVLSRGLIAEHQGELWVASPLKKQRFRLSD

GLCMEDEQFSVKHYEARVKDGVVQLRG 

>2507227|gi [Cytoplasmic] Peptidyl-prolyl cis-trans isomerase B (EC 5.2.1.8) (PPIase B) (Rotamase B) 

MVTFHTNHGDIVIKTFDDKAPETVKNFLDYCREGFYNNTIFHRVINGFMIQGGGFEPGMKQKATKEPIKNEANNGLKN

TRGTLAMARTQAPHSATAQFFINVVDNDFLNFSGESLQGWGYCVFAEVVDGMDVVDKIKGVATGRSGMHQDVPKE

DVIIESVTVSE 

>2506820|gi [Cytoplasmic] Acetyl esterase (EC 3.1.1.-) 

MKPENKLPVLDLISAEMKTVVNTLQPDLPPWPATGTIAEQRQYYTLERRFWNAGAPEMATRAYMVPTKYGQVETRLF

CPQPDSPATLFYLHGGGFILGNLDTHDRIMRLLASYSQCTVIGIDYTLSPEARFPQAIEEIVAACCYFHQQAEDYQINMSR

IGFAGDSAGAMLALASALWLRDKQIDCGKVAGVLLWYGLYGLRDSVTRRLLGGVWDGLTQQDLQMYEEAYLSNDAD

RESPYYCLFNNDLTREVPPCFIAGAEFDPLLDDSRLLYQTLAAHQQPCEFKLYPGTLHAFLHYSRMMKTADEALRDGAQ

FFTAQL 

>126951|gi [Cytoplasmic] MelA protein 

MASEQNPLGLLGIEFTEFATPDLDFMHKVFIDFGFSKLKKHKQKDIVYYKQNDINFLLNNEKQGFSAQFAKTHGPAISSM

GWRVEDANFAFEGAVARGAKPAADEVKDLPYPAIYGIGDSLIYFIDTFGDDNNIYTSDFEALDEPIITQEKGFIEVDHLTN

NVHKGTMEYWSNFYKDIFGFTEVRYFDIKGSQTALISYALRSPDGSFCIPINEGKGDDRNQIDEYLKEYDGPGVQHLAFR

SRDIVASLDAMEGSSIQTLDIIPEYYDTIFEKLPQVTEDRDRIKHHQILVDGDEDGYLLQIFTKNLFGPIFIEIIQRKNNLGFG

EGNFKALFESIERDQVRRGVL 

>2506574|gi [Cytoplasmic] Hydrogenase isoenzymes nickel incorporation protein hypB 

MCTTCGCGEGNLYIEGDEHNPHSAFRSAPFAPAARPKMKITGIKAPEFTPSQTEEGDLHYGHGEAGTHAPGMSQRRM

LEVEIDVLDKNNRLAERNRARFAARKQLVLNLVSSPGSGKTTLLTETLMRLKDSVPCAVIEGDQQTVNDAARIRATGTPA



IQVNTGKGCHLDAQMIADAAPRLPLDDNGILFIENVGNLVCPASFDLGEKHKVAVLSVTEGEDKPLKYPHMFAAASLM

LLNKVDLLPYLNFDVEKCIACAREVNPEIEIILISATSGEGMDQWLNWLETQRCA 

>130216|gi [Cytoplasmic] Protein-L-isoaspartate O-methyltransferase (EC 2.1.1.77) (Protein- beta-

aspartate methyltransferase) (PIMT) (Protein L-isoaspartyl  

methyltransferase)(L-

isoaspartylproteincarboxylmethyltransferase)VSRRVQALLDQLRAQGIQDEQVLNALAAVPREKFVDEAFEQKA

WDNIALPIGQGQTISQPYMVARMTELLELTPQSRVLEIGTGSGYQTAILAHLVQHVCSVERIKGLQWQARRRLKNLDLH

NVSTRHGDGWQGWQARAPFDAIIVTAAPPEIPTALMTQLDEGGILVLPVGEEHQYLKRVRRRGGEFIIDTVEAVRFVPL

VKGELA 

>130340|gi [Cytoplasmic] PmbA protein (TldE protein) 

MALAMKVISQVEAQRKILEEAVSTALELASGKSDGAEVAVSKTTGISVSTRYGEVENVEFNSDGALGITVYHQNRKGSAS

STDLSPQAIARTVQAALDIARYTSPDPCAGVADKELLAFDAPDLDLFHPAEVSPDEAIELAARAEQAALQADKRITNTEG

GSFNSHYGVKVFGNSHGMLQGYCSTRHSLSSCVIAEENGDMERDYAYTIGRAMSDLQTPEWVGADCARRTLSRLSPR

KLSTMKAPVIFANEVATGLFGHLVGAIAGGSVYRKSTFLLDSLGKQILPDWLTIEEHPHLLKGLASTPFDSEGVRTERRDII

KDGILTQWLLTSYSARKLGLKSTGHAGGIHNWRIAGQGLSFEQMLKEMGTGLVVTELMGQGVSAITGDYSRGAAGF

WVENGEIQYPVSEITIAGNLKDMWRNIVTVGNDIETRSNIQCGSVLLPEMKIAGQ 

>1706131|gi [Cytoplasmic] Curlin genes transcriptional activatory protein 

TLPSGHPKSRLIKKFTALGPYIREGKCEDNRFFFDCLAVCVNVKPAPEVREFWGWWMELEAQESRFTYSYQFGLFDKAG

DWKSVPVKDTEVVERLEHTLREFHEKLRELLTTLNLKLEPADDFRDEPVKLTA 

>139489|gi [Cytoplasmic] Virulence genes transcriptional activator 

MDFLINKKLKIFITLMETGSFSIATSVLYITRTPLSRVISGLERELKQRLFIRKNGTLIPTEFAQTIYRKVKSHYIFLHALEQEIGP

TGKTKQLEIIFDEIYPESLKNLIISALTISGQKTNIMGRAVNSQIIEELCQTNNCIVISARNYFHRESLVCRTSVEGGVMLFIPK

KFFLCGKPDINRLAGTPVLFHEGAKNFNLDTIYHFFEQTLGITNPAFSFDNVDLFSSLYRLQQGLAMLLIPVRVCRALGLST

DHALHIKGVALCTSLYYPTKKRETPDYRKAIKLIQQELKQSTF 

>20141520|gi [Cytoplasmic] Quinolinate synthetase A 

MSVMFDPQAAIYPFPPKPTPLNDDEKQFYREKIKRLLKERNAVMVAHYYTDPEIQQLAEETGGCISDSLEMARFGTKHA

ASTLLVAGVRFMGETAKILSPEKTILMPTLAAECSLDLGCPIDEFSAFCDAHPDRTVVVYANTSAAVKARADWVVTSSIA

VELIEHLDSLGEKIIWAPDRHLGNYVQKQTGADVLCWQGACIVHDEFKTQALTRLKKIYPDAALLVHPESPQSIVEMAD

AVGSTSQLIKAAKTLPHRQLIVATDRGIFYKMQQAVPEKELLEAPTAGEGATCRSCAHCPWMAMNGLKAIAEGLEQG

GAAHEIQVDAALREGALLPLNRMLDFAATLRA 

>12230877|gi [Cytoplasmic] Transcriptional activator protein ampR 

MVRPHLPLNALRAFEASARHLSFTRAAIELCVTQAAVSHQVKSLEERLGVALFKRLPRGLMLTHEGESLLPVLCDSFDRIA

GLLERFEGGHYRDVLTVGAVGTFTVGWLLPRLEDFQARHPFIDLRLSTHNNRVDIAAEGLDYAIRFGGGAWHGTEALAL



FEAPLTVLCCPEVAAQLHSPADLLQHTLLRSYRADEWPLWFQAAGLPAHAPLTRSIVFDTSLAMLEAARQGVGVALAP

AAMFARQLASESIRRPFATEVSTGSYWLTRLQSRGETSAMLAFRGWLLEMAAVEARGR 

>129804|gi [Cytoplasmic] Peptidase T (EC 3.4.11.14) (Tripeptide aminopeptidase) (Aminotripeptidase) 

(Tripeptidase) 

MDKLLERFLHYVSLDTQSKSGVRQVPSTEGQWKLLRLLKQQLEEMGLVNITLSEKGTLMATLPANVEGDIPAIGFISHVD

TSPDFSGKNVNPQIVENYRGGDIALGIGDEVLSPVMFPVLHQLLGQTLITTDGKTLLGADDKAGVAEIMTALAVLKGNPI

PHGDIKVAFTPDEEVGKGAKHFDVEAFGAQWAYTVDGGGVGELEFENFNAASVNIKIVGNNVHPGTAKGVMVNALS

LAARIHAEVPADEAPETTEGYEGFYHLASMKGTVDRAEMHYIIRDFDRKQFEARKRKMMEIAKKVGKGLHPDCYIELVI

EDSYYNMREKVVEHPHILDIAQQAMRDCHITPEMKPIRGGTDGAQLSFMGLPCPNLFTGGYNYHGKHEFVTLEGMEK

AVQVIVRIAELTAKRGQ 

>543784|gi [Cytoplasmic] Alkyl hydroperoxide reductase C22 protein (SCRP-23) (Sulfate starvation-

induced protein 8) (SSI8) 

MSLINTKIKPFKNQAFKNGEFIEITEKDTEGRWSVFFFYPADFTFVCPTELGDVADHYEELQKLGVDVYAVSTDTHFTHK

AWHSSSETIAKIKYAMIGDPTGALTRNFDNMREDEGLADRATFVVDPQGIIQAIEVTAEGIGRDASDLLRKIKAAQYVAS

HPGEVCPAKWKEGEATLAPSLDLVGKI 

>114281|gi [Cytoplasmic] Anaerobic sulfite reductase subunit A (Anaerobic sulfite reductase iron-sulfur 

subunit) 

MAIKITPDEFSLLIQRLNKKWRVFAPSAEFRGGRFSDTDNIIYQRISGWRDLIWHEKSHMSPNTIIAPITETLFYFDKDTIQI

AETDTSPIIIFARACDINAMSRLDYMYLSNGNNSDYSYQLLREHIRFVLIECEESFENCFCVSMGTNKTDCYSAAMRFSDE

GALVSIRDPFIEAAIQGLGQEADYTPSFVSENRETVVTPDSVCHDPQKIRDILTHHPLWDAYDSRCISCGRCTTGCPTCTC

YSVFDVAYDENPQRGERRRQWASCMVPGFSDMAGGHGFREKPGERLRYRALHKVNDYKARNGIEHMCVGCGRCD

DRCPQYIKFSLIINKMTAAVRQALAEEA 

>20141220|gi [Cytoplasmic] Anaerobic sulfite reductase subunit B 

MSHCSCHDKPQHSLLPAAYRILSITRHTPLEWNFRVAVDFPAHWGQFVEVSLPRVGEAPISVSDYGDGWIDLLIRNVGK

VTSALFTLKEGDNVWLRGCYGNGYPVDTLRHKPLLVVAGGTGVAPVKGLMRYFVENPQEIGQLDMILGYKNRDCVLY

KEEMATWRGKHNLVLTLDEGEADDRYQIGRVTDRLADMTLSDIDTMQAIVVGPPIMITFTVKMLLQKGLKPEQIWVD

YERRMACSVGKCGHCRMGEVYVCTDGPIFNYAVAQRFAD 

>20141221|gi [Cytoplasmic] Anaerobic sulfite reductase subunit C (EC 1.8.1.-) 

MSIDIDIIKARAKNEYRLSKVRGEAMISVRIPGGILPAHLLTVARDIAETWGNGQIHLTTRQKLAMPGIRYEDIDNVNAAL

EPFLREIEIELCDVQVEDTKAGYLAIGGRNIVACQGNRICQKANTDTTGLSRRLEKLVYPSPYHLKTVIVGCPNDCAKASM

ADLGIIGVAKMRFTADRCIGCGACVKACSHHAVGCLALKNGKAVKEESACIGCGECVLACPTLAWQRKPDQLWQVRL

GGRTSKKTPRVGKLFLNWVTEDVIKQVIVNLYEFEKEMLGGKPIYLHMGHLIDKGGYLRFKERVLRGVQLNPEAMVAER

IYWAEDESVARMHLKPAGH 

>136659|gi [Cytoplasmic] Chorismate--pyruvate lyase (EC 4.-.-.-) 



SHPALTQLRALRYCKEIPALDPQLLDWLLLEDSMTKRFEQQGKTVSVTMIREGFVEQNEIPEELPLLPKESRYWLREILLC

ADGEPWLAGRTVVPVSTLSGPELALQKLGKTPLGRYLFTSSTLTRDFIEIGRDAGLWGRRSRLRLSGKPLLLTELFLPASPL

Y 

>2506187|gi [Cytoplasmic] "Cytoplasmic alpha-amylase (EC 3.2.1.1) (1,4-alpha-D-glucan 

glucanohydrolase)" 

MRNPTLLQCFHWYYPEGGKLWPELAERADGFNDIGINMVWLPPAYKGASGGYSVGYDSYDLFDLGEFDQKGSIPTKY

GDKAQLLAAIDALKRNDIAVLLDVVVNHKMGADEKEAIRVQRVNADDRTQIDEEIIECEGWTRYTFPARAGQYSQFIW

DFKCFSGIDHIENPDEDGIFKIVNDYTGEGWNDQVDDELGNFDYLMGENIDFRNHAVTEEIKYWARWVMEQTQCDG

FRLDAVKHIPAWFYKEWIEHVQEVAPKPLFIVAEYWSHEVDKLQTYIDQVEGKTMLFDAPLQMKFHEASRMGRDYD

MTQIFTGTLVEADPFHAVTLVANHDTQPLQALEAPVEPWFKPLAYALILLRENGVPSVFYPDLYGAHYEDVGGDGQTY

PIDMPIIEQLDELILARQRFAHGVQTLFFDHPNCIAFSRSGTDEFPGCVVVMSNGDDGEKTIHLGENYGNKTWRDFLGN

RQERVVTDENGEATFFCNGGSVSVWVIEEVI 

>20141222|gi [Cytoplasmic] "Cytoplasmic alpha-amylase (EC 3.2.1.1) (1,4-alpha-D-glucan 

glucanohydrolase)" 

MKNPTLLQYFHWYYPDGGKLWSELAERADGLNDIGINMVWLPPACKGASGGYSVGYDTYDLFDLGEFDQKGTIATKY

GDKRQLLTAIDALKKNNIAVLLDVVVNHKMGADEKERIRVQRVNQDDRTQIDDNIIECEGWTRYTFPARAGQYSNFIW

DYHCFSGIDHIENPDEDGIFKIVNDYTGDGWNDQVDDEMGNFDYLMGENIDFRNHAVTEEIKYWARWVMEQTHCD

GFRLDAVKHIPAWFYKEWIEHVQAVAPKPLFIVAEYWSHEVDKLQTYIDQVDGKTMLFDAPLQMKFHEASRQGAEYD

MRHIFTGTLVEADPFHAVTLVANHDTQPLQALEAPVEPWFKPLAYALILLRENGVPSVFYPDLYGASYEDSGENGETCR

VDMPVINQLDRLILARQRFAHGIQTLFFDHPNCIAFSRSGTEENPGCVVVLSNGDDGEKTLLLGDNYANKTWRDFLGN

RDEYVVTNDQGEATFFCNAGSVSVWVIEDV 

>135109|gi [Cytoplasmic] Glutamyl-tRNA synthetase (EC 6.1.1.17) (Glutamate--tRNA ligase) (GluRS) 

MVVTRIAPSPTGDPHVGTAYIALFNYAWARRNGGRFIVRIEDTDRARYVPGAEERILAALKWLGLSYDEGPDVAAPTGP

YRQSERLPLYQKYAEELLKRGWAYRAFETPEELEQIRKEKGGYDGRARNIPPEEAEERARRGEPHVIRLKVPRPGTTEVK

DELRGVVVYDNQEIPDVVLLKSDGYPTYHLANVVDDHLMGVTDVIRAEEWLVSTPIHVLLYRAFGWEAPRFYHMPLLR

NPDKTKISKRKSHTSLDWYKAEGFLPEALRNYLCLMGFSMPDGREIFTLEEFIQAFTWERVSLGGPVFDLEKLRWMNGK

YIREVLSLEEVAERVKPFLREAGLSWESEAYLRRAVELMRPRFDTLKEFPEKARYLFTEDYPVSEKAQRKLEEGLPLLKELYP

RLRAQEEWTEAALEALLRGFAAEKGVKLGQVAQPLRAALTGSLETPGLFEILALLGKERALRRLERALA 

>20141711|gi [Cytoplasmic] L-rhamnose operon regulatory protein rhaS 

MTVLHSVDFFPSGKAPVAIEPRLPQAAFPEHHHDFHEIVIVEHGTGIHVFNGQPYTISGGTVCFVRDHDRHLYEHTDNL

CLTNVLWRSPDAFQFLAGLDQLLPQEQDGYYPSHWRVNQSVLQQVRQLVGLMERAGDGMDAPAVANREILFMQLL

VLLRRSSLMEGATNNDAKLNQLMAWLEDHFAEEVCWEAVAEQFSLSLRTLHRQLKQHTGLTPQRYLNRLRLIKARHLL

RHSDHSVTEIAYRCGFGDSNHFSTLFRREFNWSPRDIRQGRDAIIQ 

>118393|gi [Cytoplasmic] Peptidyl-dipeptidase dcp (EC 3.4.15.5) (Dipeptidyl carboxypeptidase) 



MSTNPLLDQSMLPYQAPRFDRIKDCHYRPAFDEGVRQKRVEIEAIVNHPAAPDFTNTLLALEQSGALLSRVTSVFFAMT

AAHTNDELQRLDEAFSAELAALSNDIYLNSALFARVDAVWQQRHSLGLDDESLRLVDVIHQRFVLAGAQLAEEDKARLK

VLNTESATLMSQFNQRLLAASKAGGLAVDDAHCLAGLSPEEMTVAAEAAREKGLEERWFIPLLNTTQQPALATLRDRQ

TRENLFAASWTRAEKGDAHDTRAIVQRLVEIRRCQAKLLGFPNYAAWKMADQMAKTPQAALSFMRGIVPPARQRVL

NEQAEIQNVIDGEQGGYTVQAWDWMFYAEQVRREKYALDEAQLKPYFALNTVLQEGVFWTANQLFGITFVERFDIPV

YHPDVRVWEIFDSDGVGMALFYGDFFARDSKSGGAWMGNFVEQSTLNETRPVIYNVCNYQKPVDGQPALLLWDDVI

TLFHEFGHTLHGLFAVQRYATLSGTNTPRDFVEFPSQINEHWASHPRVFERYARHVDSGEKMPADLQERMRKASLFNK

GYDMTELLGAALLDMRWHMLEESVAEQSVAEFEQQALAAEHLDLPAVPPRYRSSYFAHIFGGGYAAGYYAYLWTQM

LADDGYQWFVEQGGLTRENGQRFRDAILARGNSTDLETLYSAWRGHEPHIDPMLQYRGLDR 

>118162|gi [Cytoplasmic] Regulatory protein cysR 

MVREPASTLLPPTSPATPAPHRLLIGRRGMVPTGANVIWKIQSGLVRSSTWGEEGDMISLGLWGPGDLIGRPLSCLDPY

ELECLTAVEVVAVSDPALESHESLVRSLRYTERLLSITRLRRAEAKLASLLGWIGERFGQPGATGWEIDLRRIPLTHQVIAEL

SGSTRVTTTRLLGEFRQAGRIHRRDRALIVRYPETLYPPARLSA 

>416981|gi [Cytoplasmic] FdhD protein 

MRHTDRFVKKVVIERIGDQRVLAEEEDVVIKEERISLYLNGTKLMSMMSLPSDQDAHAVGFLMSEGVIEKIEDLKSVQIS

SDGSSVYVEALINHENITNLFKEKTLTSGCCVGVTGNLEGNVLRKFIATPMQISLERIWEGMEEFEMSSHLFHETGCVHK

ASLLLEDGSKITAEDIGRHNAIDKVMGKARLGRIDTEKAVLVVSGRLSMEMVVKAVMHNIPMIVSRAAATFLGIKTAQE

LGVTLVGFARGEKMNIYTHSGRVDLRACKRKRGVTLHAPNQSSSLLR 

>17380539|gi [Cytoplasmic] Universal stress protein A 

AYKHILIAVDLSPESKVLVEKAVSMARPYNAKVSLIHVDVNYSDLYTGLIDVNLGDMQKRISEETHHALTELSTNAGYPIT

ETLSGSGDLGQVLVDAIKKYDMDLVVCGHHQDFWSKLMSSARQLINTVHVDMLIVPLRDEEE 

>120746|gi [Cytoplasmic] Glucose-6-phosphate isomerase (EC 5.3.1.9) (GPI) (Phosphoglucose isomerase) 

(PGI) (Phosphohexose isomerase) (PHI) 

MARIANKAAIDAAWKQVSACSEKTLKQLFEEDSNRLSGLVVETAKLRFDFSKNHLDSQKLTAFKKLLEACDFDARRKALF

AGEKINITEDRAVEHMAERGQGAPASVARAKEYHARMRTLIEAIDAGAFGEVKHLLHIGIGGSALGPKLLIDALTRESGR

YDVAVVSNVDGQALEEVFKKFNPHKTLIAVASKTFTTAETMLNAESAMEWMKKHGVEDPQGRMIALTANPAKASEM

GIDDTRILPFAESIGGRYSLWSSIGFPAALALGWEGFQQLLEGGAAMDRHFLEAAPEKNAPILAAFADQYYSAVRGAQT

HGIFAYDERLQLLPFYLQQLEMESNGKRVDLDGNLIDHPSAFITWGGVGTDAQHAVFQLLHQGTRLVPIEFIAAIKADD

TLNPVHHKTLLTNAFAQGAALMSGRDNKDPARSYPGDRPSTTILMEELRPAQLGALIAFYEHRTFTNGVLLGINSFDQF

GVELGKEMAHAIADHPENSDFDPSTKALIAAALK 

>39932723|gi [Cytoplasmic] Fumarate hydratase C (EC 4.2.1.2) (Fumarase C) 

MKRPRGISRGGMDVLMAKSARTKTARPATRTETDSFGPIEVPSDRYWGAQTERSRQNFRIGTDRMPISLVHALGIVKL

AAAQSNRELGLLDQRRASAIIRAAREVIDGSLDDHFPLVVWQTGSGTQTNMNLNEVIANRANELLGGELGAKKPVHPN

DHVNMSQSSNDSFPTAMHIAAASRITADLVPALGELLRALRKKEKEFAKIVKIGRTHTQDATPLTLGQEFSGYAAQVESG

IARLKVAVKELYPLAQGGTAVGTGLNAKPRFARLFAKHVAGITKLPFTSAANKFEALASNDAYVLAHGAISSVATGLFKIA



NDIRLLGSGPRSGLGELILPENEPGSSIMPGKVNPTQCEAMTMVCCQVFGNHTAITVAGSQGHFELNVYKPVLAYNML

HSIRLMADAARSFTEHCVSGIRADEKRISELMQRSLMLVTALAPKIGYDNAAKVAKTAHANGTTLKEEALRLGFVTADEF

DRLVQPEKMTKPG 

>731000|gi [Cytoplasmic] "Trehalose-6-phosphate hydrolase (EC 3.2.1.93) (Alpha,alpha- 

phosphotrehalase)" 

MTHLPHWWQNGVIYQIYPKSFQDTTGSGTGDLRGVIQHLDYLHKLGVDAIWLTPFYVSPQVDNGYDVANYTAIDPTY

GTLDDFDELVTQAKSRGIRIILDMVFNHTSTQHAWFREALNKESPYRQFYIWRDGEPETPPNNWRSKFGGSAWRWH

AESEQYYLHLFAPEQADLNWENPAVRAELKKVCEFWADRGVDGLRLDVVNLISKDPRFPEDLDGDGRRFYTDGPRAH

EFLHEMNRDVFTPRGLMTVGEMSSTSLEHCQRYAALTGSELSMTFNFHHLKVDYPGGEKWTLAKPDFVALKTLFRHW

QQGMHNVAWNALFWCNHDQPRIVSRFGDEGEYRVPAAKMLAMVLHGMQGTPYIYQGEEIGMTNPHFTRITDYRD

VESLNMFAELRNDGRDADELLAILASKSRDNSRTPMQWSNGDNAGFTAGEPWIGLGDNYQQINVEAALADDSSVFYT

YQKLIALRKQEAILTWGNYQDLLPNSPVLWCYRREWKGQTLLVIANLSREIQPWQAGQMRGNWQLVMHNYEEASP

QPCAMNLRPFEAVWWLQK 

>2506172|gi [Cytoplasmic] "Alanine racemase, catabolic" 

MTRPIQASLDLQALKQNLSIVRQAATHARVWSVVKANAYGHGIERIWSAIGATDGFALLNLEEAITLRERGWKGPILML

EGFFHAQDLEIYDQHRLTTCVHSNWQLKALQNARLKAPLDIYLKVNSGMNRLGFQPDRVLTVWQQLRAMANVGEM

TLMSHFAEAEHPDGISGAMARIEQAAEGLECRRSLSNSAATLWHPEAHFDWVRPGIILYGASPSGQWRDIANTGLRPV

MTLSSEIIGVQTLKAGERVGYGGRYTARDEQRIGIVAAGYADGYPRHAPTGTPVLVDGVRTMTVGTVSMDMLAVDLT

PCPQAGIGTPVELWGKEIKIDDVAAAAGTVGYELMCALALRVPVVTV 

>12644194|gi [Cytoplasmic] TCP pilus virulence regulatory protein 

MIGKKSFQTNVYRMSKFDTYIFNNLYINDYKMFWIDSGIAKLIDKNCLVSYEINSSSIILLKKNSIQRFSLTSLSDENINVSVI

TISDSFIRSLKSYILGDLMIRNLYSENKDLLLWNCEHNDIAVLSEVVNGFREINYSDEFLKVFFSGFFSKVEKKYNSIFITDDL

DAMEKISCLVKSDITRNWRWADICGELRTNRMILKKELESRGVKFRELINSIRISYSISLMKTGEFKIKQIAYQSGFASVSYF

STVFKSTMNVAPSEYLFMLTGVAEK 

>231830|gi [Cytoplasmic] Cob(I)alamin adenosyltransferase (EC 2.5.1.17) (Corrinoid adenosyltransferase) 

SDETTVGGEAPAEKDDARHAMKMAKKKAAREKIMATKTDEKGLIIVNTGKGKGKSTAGFGMIFRHIAHGMPCAVVQF

IKGAMATGERELIEKHFGDVCQFYTLGEGFTWETQDRARDVAMAEKAWEKAKELIRDERNSMVLLDEINIALRYDYIDV

AEVVRFLKEEKPHMTHVVLTGRNAKEDLIEVADLVTEMELIKHPFRSGIKAQQGVEF 

>231731|gi [Cytoplasmic] Cyclopropane-fatty-acyl-phospholipid synthase (EC 2.1.1.79) (Cyclopropane 

fatty acid synthase) (CFA synthase) 

SSSCIEEVSVPDDNWYRIANELLSRAGIAINGSAPADIRVKNPDFFKRVLQEGSLGLGESYMDGWWECDRLDMFFSKVL

RAGLENQLPHHFKDTLRIAGARLFNLQSKKRAWIVGKEHYDLGNDLFSRMLDPFMQYSCAYWKDADNLESAQQAKLK

MICEKLQLKPGMRVLDIGCGWGGLAHYMASNYDVSVVGVTISAEQQKMAQERCEGLDVTILLQDYRDLNDQFDRIVS

VGMFEHVGPKNYDTYFAVVDRNLKPEGIFLLHTIGSKKTDLNVDPWINKYIFPNGCLPSVRQIAQSSEPHFVMEDWHN

FGADYDTTLMAWYERFLAAWPEIADNYSERFKRMFTYYLNACAGAFRARDIQLWQVVFSRGVENGLRVAR 



>2828193|gi [Cytoplasmic] MoxR protein (MxaR protein) 

MNTLRPGDAMLTDWRDAAARFEREIAKAVVGQDRAIRLLTIAIFARGHVMLEGDVGVGKTTLLRAVARGLGGAYERV

EGTVDMMPTDLIYHTYLGEDGRPRVEPGPVLRRAEDLSVFFFNEINRARPQVHALLLRIMAERSVSAFNREYRFPNLQV

FADRNRVEREETFELPAAARDRFLMEIGMEAPRDAARRDLVFDPRFHDTDRLTEEVEAGVLDFERIGTIASAIQHAISAE

PAIEAYVVGLWEALVRPAPPHPLARHRMDRLVQGGASPRGVAFLVRAARVRAWLEGRDWLVPEDIRAVFPEVMAHR

VFLEPVYEMRRAEIVPDLIRAVFETVPAP 

>12644200|gi [Cytoplasmic] Lipoate-protein ligase B (EC 6.-.-.-) (Lipoate biosynthesis protein B) 

MYQDKILVRQLGLQPYEPISQAMHEFTDTRDDSTLDEIWLVEHYPVFTQGQAGKAEHILMPGDIPVIQSDRGGQVTYH

GPGQQVMYVLLNLKRRKLGVRELVTLLEQTVVNTLAELGIEAHPRADAPGVYVGEKKICSLGLRIRRGCSFHGLALNVN

MDLSPFLRINPCGYAGMEMAKISQWKPEATTNNIAPRLLENILALLNNPDFEYITA 

>1706442|gi [Cytoplasmic] Dihydrolipoamide dehydrogenase (EC 1.8.1.4) (E3 component of 2- 

oxoglutarate dehydrogenase complex) (LPD-GLC) (Glycine oxidation system L-factor) 

TQKFDVVVIGAGPGGYVAAIKAAQLGLKTACIEKYTDAEGKLALGGTCLNVGCIPSKALLDSSWKYKEAKESFNVHGIST

GEVKMDVAAMVGRKAGIVKNLTGGVATLFKANGVTSIQGHGKLLAGKKVEVTKADGTTEVIEAENVILASGSRPIDIPP

APVDQNVIVDSTGALEFQAVPKRLGVIGAGVIGLELGSVWARLGAEVTVLEALDTFLMAADTAVSKEAQKTLTKQGLDI

KLGARVTGSKVNGNEVEVTYTNAEGEQKITFDKLIVAVGRRPVTTDLLAADSGVTIDERGYIFVDDYCATSVPGVYAIGD

VVRGMMLAHKASEEGIMVVERIKGHKAQMNYDLIPSVIYTHPEIAWVGKTEQALKAEGVEVNVGTFPFAASGRAMA

ANDTGGFVKVIADAKTDRVLGVHVIGPSAAELVQQGAIAMEFGTSAEDLGMMVFSHPTLSEALHEAALAVNGGAIHV

ANRKKR 

>417158|gi [Cytoplasmic] ATP-dependent protease hslV (EC 3.4.25.-) (Heat shock protein hslV) 

TTIVSVRRNGHVVIAGDGQATLGNTVMKGNVKKVRRLYNDKVIAGFAGGTADAFTLFELFERKLEMHQGHLVKAAVEL

AKDWRTDRMLRKLEALLAVADETASLIITGNGDVVQPENDLIAIGSGGPYAQAAARALLENTELSAREIAEKALDIAGDIC

IYTNHFHTIEELSYKA 

>400782|gi [Cytoplasmic] PhoH protein (Phosphate starvation-inducible protein psiH) 

MVTSCTGHVLDNQRATTRGVFSSGSHLVTLHFQPHPFFSCVTDAVNGARSRFSAFYPKANYGLQGSQPSDVRAHNRA

ANGACDEYKQLKVLSMGRQKAVIKARREAKRVLRRDSRSHKQREEESVTSLVQMGGVEAIGMARDSRDTSPILARNEA

QLHYLKAIESKQLIFATGEAGCGKTWISAAKAAEALIHKDVDRIIVTRPVLQADEDLGFLPGDIAEKFAPYFRPVYDVLVRR

LGASFMQYCLRPEIGKVEIAPFAYMRGRTFENAVVILDEAQNVTAAQMKMFLTRLGENVTVIVNGDITQCDLPRGVCS

GLSDALERFEEDEMVGIVRFGKEDCVRSALCQRTLHAYS 

>729005|gi [Cytoplasmic] Crotonobetainyl-CoA:carnitine CoA-transferase (EC 2.8.3.-) 

MDHLPMPKFGPLAGLRVVFSGIEIAGPFAGQMFAEWGAEVIWIENVAWADTIRVQPNYPQLSRRNLHALSLNIFKDE

GREAFLKLMETTDIFIEASKGPAFARRGITDEVLWQHNPKLVIAHLSGFGQYGTEEYTNLPAYNTIAQAFSGYLIQNGDV

DQPMPAFPYTADYFSGLTATTAALAALHKVRETGKGESIDIAMYEVMLRMGQYFMMDYFNGGEMCPRMSKGKDPY

YAGCGLYKCADGYIVMELVGITQIEECFKDIGLAHLLGTPEIPEGTQLIHRIECPYGPLVEEKLDAWLATHTIAEVKERFAEL



NIACAKVLTVPELESNPQYVARESITQWQTMDGRTCKGPNIMPKFKNNPGQIWRGMPSHGMDTAAILKNIGYSENDI

QELVSKGLAKVED 

>400197|gi [Cytoplasmic] Lipopolysaccharide processing protein lpsZ (Polysaccharide chain length 

determinant protein) 

MKNVGIKKAALQMSRYVLASKQVQRALKLLGLPASRANEVSGIPKPADTSLSFPGYEAFALHGEAWQAAGEQKPIILMF

GVHPWKRDVLARYFSDFRVAYVRTNTSWTKVQTSFCQFTPQAFVFWGMTEIRAAKNYAIKSSIPLWRVEDGFLRSVGL

GAQHVLPLSLAVDTTGIYFDPSRPSTLETLISEIGVTENATLIERARRCMSMISAFGLSKYNVGQDVPLKRLPPSDRRRVLV

VGQVEDDASIVMGCAARYTNNDIVRITQKENPEAEVIYRPHPDVLGGHRKEFSNPRDVANICTILSGDYDLGSLLDSVD

HVYTITSLLGFEALIRRKKVTVFGAPFYSGWGLTDDRQPTPRRTRKPSLDELFAAAYILYPRYCVGSLGSSAEIEHAIMSLAL

EKNGVPRELAEGVSSALPAEAINVDCVSQTLEGLKSIPS 

>585424|gi [Cytoplasmic] Lipoate-protein ligase A (EC 6.-.-.-) 

STLRLLISDSYDPWFNLAVEECIFRQMPATQRVLFLWRNADTVVIGRAQNPWKECNTRRMEEDNVRLARRSSGGGAV

FHDLGNTCFTFMAGKPEYDKTISTSIVLNALNALGVSAEASGRNDLVVKTVEGDRKVSGSAYRETKDRGFHHGTLLLNA

DLSRLANYLNPDKKKLAAKGITSVRSRVTNLTELLPGITHEQVCEAITEAFFAHYGERVEAEIISPNKTPDLPNFAETFARQS

SWEWNFGQAPAFSHLLDERFTWGGVELHFDVEKGHITRAQVFTDSLNPAPLEALAGRLQGCLYRADMLQQECEALLV

DFPEQEKELRELSAWMAGAVR 

>417257|gi [Cytoplasmic] Acyl-[acyl-carrier-protein]--UDP-N-acetylglucosamine O-acyltransferase (EC 

2.3.1.129) (UDP-N-acetylglucosamine acyltransferase) 

MSNSNIHTTAVIAEGAKLGKNVKIGPYCIIGPEVVLNDNVELKSHVVIEGITEIGENTVIYPFASIGQPPQILKYANERSSTII

GSNNTIREYVTVQAGSQGGGMMTRVGNNNLFMVGVHIGHDCKIGNNVVFANYVSLAGHIGVGDYAIIGGLSAVHQY

ARIGEYSMIGGLSPVGADVIPFGLVSSKRAVLEGLNLIGMNRKGFDKVKSLSALKAIEEIFSGEGNFAERIKQVAEKYNNN

SIVIQIIDFLNQDSSRAFCRFEK 

>418518|gi [Cytoplasmic] "PTS system, fructose-like-2 IIB component 1 (Phosphotransferase enzyme II, 

B component) (EC 2.7.1.69)" 

MTKIIAVTACPSGVAHTYMAAEALESAAKAKGWEVKVETQGSIGLENELTAEDVASADMVILTKDIGIKFEERFAGKTIV

RVNISDAVKRADAIMSKIEAHLAQTA 

>417376|gi [Cytoplasmic] NrfC protein 

MTWSRRQFLTGVGVLAAVSGTAGRVVAKTLNINGVRYGMVHDESLCIGCTACMDACREVNKVPEGVSRLTIIRSEPQ

GEFPDVKYRFFRKSCQHCDHAPCVDVCPTGASFRDAASGIVDVNPDLCVGCQYCIAACPYRVRFIHPVTKTADKCDFCR

KTNLQAGKLPACVEACPTKALTFGNLDDPNSEISQLLRQKPTYRYKLALGTKPKLYRVPFKYGEVSQ 

>465566|gi [Cytoplasmic] DNA gyrase inhibitory protein (SbmC protein) 

MNYEIKQEEKRTVAGFHLVGPWEQTVKKGFEQLMMWVDSKNIVPKEWVAVYYDNPDETPAEKLRCDTVVTVPGYFT

LPENSEGVILTEITGGQYAVAVARVVGDDFAKPWYQFFNSLLQDSAYEMLPKPCFEVYLNNGAEDGYWDIEMYVAVQ

PKHH 



>462400|gi [Cytoplasmic] Translation initiation factor IF-3 

MKGGKRVQPARPNRINREIRAQEVRLTGVDGEQIGIVSLNEALEKAEEAGVDLVEISPNAEPPVCRIMDYGKFLYEKSKS

TKEQKEEQKVIQVKEIKFRPGTDDGDYQVKLRNLIRFLEDGDKAKITLRFRGPEMAHQQIGMEVLNPLRKDLCEDMDLA

VVESFPTKIEGRQMIMVLAPKKKQ 

>462286|gi [Cytoplasmic] 52.7 kDa protein in hmc operon (ORF 6) 

MPEGKFCNRKPVNTEEDLKALLGDKGGAQYYKEMEELEVDQEALWANIEKTCQSRTKTWLEICAHCGMCADSCFLYR

VNDRDPKQVPAYKIQSTLGEIIRRKGKVDTQFMLHAMEVAWSQCTCCNRCGQYCPHGIDMGVMFSYLRGLLYSQGF

VPWELKIGSGMHRVYGAQMDVTTEDWVETCEWMAEEQQEEWPGLEIPVDVENADIMYVLNAREPKHYPEDVAEA

AILFHIAGENWTVPSEGWEQTSLAMFAGDWAACKMQVERVYAAIERLKPKCVVGTECGHAHRASAIEGPYWAGYED

GKTPAPWLHYVEWVAMALRTGKIKIDPEKRIKEPVTLQDSCNYIRNHGLAKCTREIMSYIADDFREMTPNREHNYCCG

GGGGFNGIGKFRKQRNKALQTKRDQILATGAKLVVAPCHNCWDAIRDLEEEYRIGIRWSFLKPLIIKMAIIPEHLRPEEE 

>729406|gi [Cytoplasmic] Elongation factor P (EF-P) 

ATYYSNDFRAGLKIMLDGEPYAVEASEFVKPGKGQAFARVKLRRLLTGTRVEKTFKSTDSAEGADVVDMNLTYLYNDGE

FWHFMNNETFEQLSADAKAIGDNAKWLLDQAECIVTLWNGQPISVTPPNFVELEIVDTDPGLKGDTAGTGGKPATLST

GAVVKVPLFVQIGEVIKVDTRSGEYVSRVK 

>2507459|gi [Cytoplasmic] Thioredoxin 2 (EC 1.8.1.8) (Protein-disulfide reductase) (Disulfide reductase) 

(Trx2) 

MNTVCTHCQAINRIPDDRIEDAAKCGRCGHDLFDGEVINATGETLDKLLKDDLPVVIDFWAPWCGPCRNFAPIFEDVA

QERSGKVRFVKVNTEAERELSSRFGIRSIPTIMIFKNGQVVDMLNGAVPKAPFDSWLNESL 

>462012|gi [Cytoplasmic] Enolase (EC 4.2.1.11) (2-phosphoglycerate dehydratase) (2-phospho-D- 

glycerate hydro-lyase) 

MTAIVSIHGRQVVDSRGNPTVEVDVTLEDGSFGRAAVPSGASTGVHEAVELRDGDKTRWGGKGVTKAVHAVNNEIA

NAIIGLEAEDQELIDQTMIKLDGTPNKGKFGANAILGVSLAVAKAAAEARGLPLYRYVGGTAAHVLPVPMMNIVNGGM

HADNPIDFQEFMIAPVGASSINEAVRIGTEVFHTLKKELSAKGMNTNVGDEGGFAPSLDSASSALDFIVDSISKAGYKPG

EDVFIALDAASSEFYNKDQNIYDLKGEGRKLTSAQLVDYYVELCGKYPIYSIEDLAEDDFEFWKILTEKLGDKVQLVGDDLF

VTNVKRLSDGIERGIANSLLVKFNQIGSLSETLAAVNMANDASYTPVMSHRSVETEDTTIADLAVATNCGQIKTGSLCRS

ERIAKYNQLMRIEEELGSVAKYAGRSVLRKAK 

>1708179|gi [Cytoplasmic] "Coproporphyrinogen III oxidase, anaerobic 1 (EC 1.-.-.-) 

(Coproporphyrinogenase) (Coprogen oxidase)" 

MTNIALLQSLGLFDARVPRYTSYPAAPVFSGAVGADFQAQAIEALDPAVPISVYVHVPFCERLCWFCACRTQGTQTLAP

VEAYVGTLLQELELVKQHLPAGVKAGRLHWGGGTPTILSPELIHKLAQAIKAVIPFAEDYEFSVEIDPMMVDEPKIRALSE

EGMNRASIGIQDFTDIVQNAIGREQPFENTKACVQSVRRYGVHSLNTDLVYGLPHQNRESLAATIDKVLSLRPDRVAIFG

YAHVPWMAKRQKLIDETVLPPDIERHELANLAARLFTEGGFERIGIDHFALPDDSMAVAARSRKLRRNFQGYTDDTCPT



LLGIGASSISKFEQGYLQNTAATAAYIKSIEEGRLPGYRGHRMTEEDYLHGRAIEMIMCDFFLELPALRARFGEPAETMVL

AHRRSGREVTPFVTVDADGSMSIAKEGRALARMIARLFDAYETPEARYSQAS 

>464934|gi [Cytoplasmic] TraM protein 

MAKVNLYISNDAYEKINAIIEKRRQEGAREKDVSFSATASMLLELGLRVYEAQMERKESAFNQAEFNKLLLECVVKTQSS

VAKILGIESLSPHVSGNPKFEYANMVEDIREKVSVEMERFFPKNDDE 

>462188|gi [Cytoplasmic] Serine hydroxymethyltransferase (EC 2.1.2.1) (Serine methylase) (SHMT) 

MFKKSMNIADYDPVLWQAIENENRRQEEHIELIASENYASPRVMQAQGSQFTNKYAEGYPGKRYYGGCEYADIVEQL

AIERAKELFGADYVNVQPHSGSQANAAVYMGLLNPGDTILGMSLAHGGHLTHGASVSFSGKIYHAEQYGITDEGLIDY

DALRKQAHDVKPKMIVGGFSAYSQVVDWKKMREIADEVGAYLFVDMAHVAGLVAAGIYPNPLPYAHVVTTTTHKTL

GGPRGGLILSSCGDEEIYKKLNSAVFPAGQGGPLVHIIAAKAVCFKEALEPEYKVYQQNVLKNAKAMVEVFKQRCYKVV

SNGTENHLFLVDLVSHGLTGKAADAALGKANITVNKNSVPNDPQKPFITSGIRVGTPSVTRRGFNEADVKELAGWMCD

VLDAIGKDNEAEVIADTKDKVLAICKRLPVYA 

>547728|gi [Cytoplasmic] Sucrose-6-phosphate hydrolase E1 (EC 3.2.1.26) (Sucrase E1) (Invertase E1) 

MESPSYKNLIKAEDAQKKAGKRLVSSEWYPGFHVTPLTGWMNDPNGLIFFKGEYHLFYQYYPFAPVWGPMHWGHAK

SRDLVHWETLPVALAPGDSFDRDGCFSGCAVDNNGILTLIYTGHIVLSNDSPDAIREVQCMATSIDGIHFQKEGIILEKPP

MPQVAHFRDPRVWKENDRWFMVVGYRTDDEKHQGIGHVALYRSENLKDWIFVKTLLGDNSQLPLGKRAFMWECP

DFFSLGNRSVLMFSPQGLKASGYKNRNLFQNGYILGKWQAPQFTPETSFQELDYGHDFYAAQRFEDKDGRQILIAWFD

MWENQKPSQRDGWAGCMTLPRKLDLIDNKIVMTPVREMEILRQSEKIESVVTLSDAEHPFTIDSPLQEIELIFDLEKSSA

YQAGLALRCNDKGQETLLYIDRSQNRIILDRNRSGQNVKGIRSCPLPNTSKVRLHIFLDRSSIEIFVGDDQTQGLYSISSRIF

PDKDSLKGRLFAIEGYAVFDSFKRWTLQDANLAAFLSDAC 

>549026|gi [Cytoplasmic] Aspartyl-tRNA synthetase (EC 6.1.1.12) (Aspartate--tRNA ligase) (AspRS) 

MRRTHYAGSLRETHVGEEVVLEGWVNRRRDLGGLIFLDLRDREGLVQLVAHPASPAYATAERVRPEWVVRAKGLVRL

RPEPNPRLATGRVEVELSALEVLAEAKTPPFPVDAGWRGEEEKEASEELRLKYRYLDLRRRRMQENLRLRHRVIKAIWDF

LDREGFVQVETPFLTKSTPEGARDFLVPYRHEPGLFYALPQSPQLFKQMLMVAGLDRYFQIARCFRDEDLRADRQPDFT

QLDLEMSFVEVEDVLELNERLMAHVFREALGVELPLPFPRLSYEEAMERYGSDKPDLRFGLELKEVGPLFRQSGFRVFQE

AESVKALALPKALSRKEVAELEEVAKRHKAQGLAWARVEEGGFSGGVAKFLEPVREALLQATEARPGDTLLFVAGPRKV

AATALGAVRLRAADLLGLKREGFRFLWVVDFPLLEWDEEEEAWTYMHHPFTSPHPEDLPLLEKDPGRVRALAYDLVLN

GVEVGGGSIRIHDPRLQARVFRLLGIGEEEQREKFGFFLEALEYGAPPHGGIAWGLDRLLALMTGSPSIREVIAFPKNKEG

KDPLTGAPSPVPEEQLRELGLMVVRP 

>2506993|gi [Cytoplasmic] Nicotinate-nucleotide--dimethylbenzimidazole phosphoribosyltransferase 

(NN:DBI PRT) (N(1)-alpha-phosphoribosyltransferase) 

MQILADLLNTIPAIDSTAMSRAQRHIDGLLKPVGSLGKLEVLAIQLAGMPGLNGIPHVGKKAVLVMCADHGVWEEGVA

ISPKEVTAIQAENMTRGTTGVCVLAEQAGANVHVIDVGIDTAEPIPGLINMRVARGSGNIASAPAMSRRQAEKLLLDVI

CYTQELAKNGVTLFGVGELGMANTTPAAAIVSTITGRDPEEVVGIGANLPTDKLANKIDVVRRAITLNQPNPQDGVDVL



AKVGGFDLVGIAGVMLGAASCGLPVLLDGFLSYAAALAACQMSPAIKPYLIPSHLSAEKGARIALSHLGLEPYLNMEMRL

GEGSGAALAMPIIEAACAIYNNMGELAASNIVLPGNTTSDLNS 

>2507148|gi [Cytoplasmic] Chaperone protein torD 

MTTLTAQQIACVYAWLAQLFSRELDDEQLTQIASAQMAEWFSLLKSEPPLTAAVNELENRIATLTVRDDARLELAADFC

GLFLMTDKQAALPYASAYKQDEQEIKRLLVEAGMETSGNFNEPADHLAIYLELLSHLHFSLGEGTVPARRIDSLRQKTLTA

LWQWLPEFVARCRQYDSFGFYAALSQLLLVLVECDHQNR 

>547860|gi [Cytoplasmic] ATP-dependent protease La 1 (EC 3.4.21.53) 

MFFGRDDKKEAQKRGLTVPLLPLRDIIVFPHMVVPLFVGREKSIAALKDAMAHKGPDDKAVILLAAQKKAKTNDPTPD

DIFHFGTLGHVIQLLPLPDGTVKVLVEGVRRAKVKKFHPNDAFFMVEVEEVEEQTEKTVELEALVRSVHSVFEAFVKLNK

RIPPEMLMQVASIDDPARLADTIVAHLSLKLNDKQALLETESPAKRLEKLYELMQGEIEILQVEKKIRTRVKKQMEKTQKE

YYLNEQMQAIQKELGERDEFKNEIQEIEEKLKNKRMSKEATLKVKKELKKLRMMSPMSAEATVVRNYIDWIISLPWYDE

TQDRLDVTEAETVLNEDHYGLKKPKERILEYLAVQQLVKKLKGPVLCFVGPPGVGKTSLARSIARATGRKFVRLSLGGVR

DEAEIRGHRRTYIGAMPGKLIQSLKKAGSNNPVFLLDEIDKMSTDFRGDPSAALLEVLDPEQNHTFNDHYLDLDYDLSKV

MFICTANTMHNIPGPLQDRMEVIRIAGYTEPEKLSIARRYLIPKEQEANGLSDLKVDISDPALRTIIHRYTRESGVRSLEREI

GGVFRKIARDVLKNGKRDIDVDRKMAMKFLGTPRYRYGMAEAEDQVGIVTGLAWTELGGEILTTEATIMPGKGKLIITG

KLGEVMQESAQAAMSYVRSRAERFGIDRKVFENYDIHVHLPEGAIPKDGPSAGVTICTALVSALTRVLIRRDVAMTGEIT

LRGRVLPIGGLKEKTLAAHRAGIKTVLIPKANKKDLKDIPLKIRKQLRIVPVEFVDDVLREALVLEKPEEFGRKPTTDGGKLG

GTTELPASPAVAPA 

>548473|gi [Cytoplasmic] Peptidase E (EC 3.4.13.21) (Alpha-aspartyl dipeptidase) (Asp-specific 

dipeptidase) (Dipeptidase E) 

MELLLLSNSTLPGKAWLEHALPLIANQLNGRRSAVFIPFAGVTQTWDEYTDKTAEVLAPLGVNVTGIHRVADPLAAIEK

AEIIIVGGGNTFQLLKESRERGLLAPMADRVKRGALYIGWSAGANLACPTIRTTNDMPIVDPNGFDALDLFPLQINPHFT

NALPEGHKGETREQRIRELLVVAPELTVIGLPEGNWIQVSNGQAVLGGPNTTWVFKAGEEAVALEAGHRF 

>548631|gi [Cytoplasmic] "PTS system, sorbose-specific IIA component (EIIA-SOR) (Sorbose- permease 

IIA component) (Phosphotransferase enzyme II, A component) (EC 2.7.1.69)  

(EIII-F-

SOR)"MVHAIFCAHGQLAGAMLDSVCMVYGEVNVSAVAFVPGENAADIAINLEKLVSAHTDEEWVIAVDLQCGSPW

NAAAGLAMRHPQIRVISGLSLPLALELVDNQHTLSADDLCQHLQAIASQCCVVWQQPETVEEEF 

>548632|gi [Cytoplasmic] "PTS system, sorbose-specific IIB component (EIIB-SOR) (Sorbose- permease 

IIB component) (Phosphotransferase enzyme II, B component) (EC 2.7.1.69)  

(EIII-B-

SOR)"MQITLARIDDRLIHGQVTTVWSKVANAQRIIICNDDVFNDEVRRTLLRQAAPPGMKVNVVSLEKAVAVYHNPQ

YQDETVFYLFTNPHDVLTMVRQGVQIATLNIGGMAWRPGKKQLTKAVSLDPQDIQAFRELDKLGVKLDLRVVASDPSV

NILDKINETAFCE 



>585265|gi [Cytoplasmic] Hypoxanthine-guanine phosphoribosyltransferase (EC 2.4.2.8) (HGPRT) 

(HGPRTase) 

MSQSGYVIDQMISAKAIAARVEALGAEITEAFKDTDRLVVVGLLRGSFVFIADLIREIGVPCEVDFLEASSYGNETTSTREV

RVLKDLRGIIGGRDVLVVEDIIDTGHTISKVMEMLRARAPRRIECCAMLDKPSRREVDVKARWTGFEIPDEFVVGYGLDY

AQNHRNLPFIGTVRFTDPQK 

>2507274|gi [Cytoplasmic] "PTS system, galactitol-specific IIA component (EIIA-GAT) (Galacticol- 

permease IIA component) (Phosphotransferase enzyme II, A component) (EC  

2.7.1.69)"MTNLFVRSGISFVDRSEVLTHIGNEMLAKGVVHDTWPQALIAREAEFPTGIMLEQHAIAIPHCEAIHAKSSAI

YLLRPTNKVHFQQADDDNDVAVSLVIALIVENPQQQLKLLRCLFGKLQQPDIVETLITLPETQLKEYFTKYVLDSDE 

>2507273|gi [Cytoplasmic] "PTS system, galactitol-specific IIB component (EIIB-GAT) (Galacticol- 

permease IIB component) (Phosphotransferase enzyme II, B component) (EC  

2.7.1.69)"MKRKIIVACGGAVATSTMAAEEIKELCQNHNIPVELIQCRVNEIETYMDGVHLICTTAKVDRSFGDIPLVHG

MPFISGIGIEALQNKILTILQG 

>586733|gi [Cytoplasmic] "2,3-bisphosphoglycerate-independent phosphoglycerate mutase 

(Phosphoglyceromutase) (BPG-independent PGAM) (iPGM)" 

MLVSKKPMVLVILDGYGYREEQQDNAIFSAKTPVMDALWANRPHTLIDASGLEVGLPDRQMGNSEVGHVNLGAGRI

VYQDLTRLDVEIKDRAFFANPVLTGAVDKAKNAGKAVHIMGLLSAGGVHSHEDHIMAMVELAAERGAEKIYLHAFLDG

RDTPPRSAESSLKKFEEKFAALGKGRVASIIGRYYAMDRDNRWDRVEKAYDLLTLAQGEFQADTAVAGLQAAYARDEN

DEFVKATVIRAEGQPDAAMEDGDALIFMNFRADRAREITRAFVNADFDGFARKKVVNVDFVMLTEYAADIKTAVAYP

PASLVNTFGEWMAKNDKTQLRISETEKYAHVTFFFNGGVEESFKGEDRILINSPKVATYDLQPEMSSAELTEKLVAAIKS

GKYDTIICNYPNGDMVGHTGVMEAAVKAVEALDHCVEEVAKAVESVGGQLLITADHGNAEQMRDPATGQAHTAHT

NLPVPLIYVGDKNVKAVEGGKLSDIAPTMLSLMGMEIPQEMTGKPLFIVE 

>1730032|gi [Cytoplasmic] 2-deoxy-D-gluconate 3-dehydrogenase (2-keto-3-deoxygluconate 

oxidoreductase) 

MILSAFSLEGKVAVVTGCDTGLGQGMALGLAQAGCDIVGINIVEPTETIEQVTALGRRFLSLTADLRKIDGIPALLDRAVA

EFGHIDILVNNAGLIRREDALEFSEKDWDDVMNLNIKSVFFMSQAAAKHFIAQGNGGKIINIASMLSFQGGIRVPSYTAS

KSGVMGVTRLMANEWAKHNINVNAIAPGYMATNNTQQLRADEQRSAEILDRIPAGRWGLPSDLMGPIVFLASSASD

YVNGYTIAVDGGWLAR 

>584772|gi [Cytoplasmic] Arginine biosynthesis bifunctional protein argJ [Includes: Glutamate N-

acetyltransferase (EC 2.3.1.35) (Ornithine acetyltransferase) (Ornithine  

transacetylase)(OATase);Amino-acidacetyltransferase(EC2.3.1.1)(N-

acetylglutamatesynthase)(AGS)][Contains:ArgininebiosynthesisbifunctionalproteinargJalphachain;Argini

nebiosynthesisbifunctionalproteinargJbetachain]MAVNLTEKTAEQLPDIDGIALYTAQAGVKKPGHTDLTLIAVA

AGSTVGAVFTTNRFCAAPVHIAKSHLFDEDGVRALVINTGNANAGTGAQGRIDALAVCAAAARQIGCKPNQVMPFST



GVILEPLPADKIIAALPKMQPAFWNEAARAIMTTDTVPKAASREGKVGDQHTVRATGIAKGSGMIHPNMATMLGFIA

TDAKVSQPVLQLMTQEIADETFNTITVDGDTSTNDSFVIIATGKNSQSEIDNIADPRYAQLKELLCSLALELAQAIVRDGE

GATKFITVRVENAKTCDEARQAAYAAARSPLVKTAFFASDPNLGKRLAAIGYADVADLDTDLVEMYLDDILVAEHGGRA

ASYTEAQGQAVMSKDEITVRIKLHRGQAAATVYTCDLSHGYVSINADYRS 

>4033696|gi [Cytoplasmic] Inorganic pyrophosphatase (EC 3.6.1.1) (Pyrophosphate phospho- hydrolase) 

(PPase) 

ANLKSLPVGDKAPEVVHMVIEVPRGSGNKYEYDPDLGAIKLDRVLPGAQFYPGDYGFIPSTLAEDGDPLDGLVLSTYPLL

PGVVVEVRVVGLLLMEDEKGGDAKVIGVVAEDQRLDHIQDIGDVPEGVKQEIQHFFETYKALEAKKGKWVKVTGWRD

RKAALEEVRACIARYKG 

>732085|gi [Cytoplasmic] Isoaspartyl dipeptidase (EC 3.4.19.-) 

MIDYTAAGFTLLQGAHLYAPEDRGICDVLVANGKIIAVASNIPSDIVPNCTVVDLSGQILCPGFIDQHVHLIGGGGEAGP

TTRTPEVALSRLTEAGVTSVVGLLGTDSISRHPESLLAKTRALNEEGISAWMLTGAYHVPSRTITGSVEKDVAIIDRVIGVK

CAISDHRSAAPDVYHLANMAAESRVGGLLGGKPGVTVFHMGDSKKALQPIYDLLENCDVPISKLLPTHVNRNVPLFEQ

ALEFARKGGTIDITSSIDEPVAPAEGIARAVQAGIPLARVTLSSDGNGSQPFFDDEGNLTHIGVAGFETLLETVQVLVKDY

DFSISDALRPLTSSVAGFLNLTGKGEILPGNDADLLVMTPELRIEQVYARGKLMVKDGKACVKGTFETA 

>730878|gi [Cytoplasmic] Seryl-tRNA synthetase (EC 6.1.1.11) (Serine--tRNA ligase) (SerRS) 

MLDPKILRQNLEHVVEKLRRRGFEMDSDTFLQLENKRKEAQLAIQSFQTKRNQLSKTIGMAKSKGENPELLMAEVSQL

NDELKQEEANFETIQKAFSDFQLAIPNLPHDSVPDGKSENDNREIRQWGAPPGFDFTPKDHTVLGERDNQLDFEAAAK

LSGARFVVLRGSLARAHRALAQFMLDLHTDQHGYEEVYVPYLVHEECLYGTGQLPKFREEQFQVAGDRNFFLVPTGEV

PLVNLARDEIIEAPALPKKWVAQTPCFRSEAGSYGKDVRGMIRQHQFQKVELVQLVQPENSYQALEEITRQAEKVLQLL

ALPYRVVELCAGDLGFAAAKTYDLEVWLPSQNKYREISSCSNCEDFQARRIQARWRNPKTGKPELLHTLNGSGLAVGRT

LVAVMENYQQADGHIRVPDALKSYMGGVDYF 

>730350|gi [Cytoplasmic] Polyribonucleotide nucleotidyltransferase (EC 2.7.7.8) (Polynucleotide 

phosphorylase) (PNPase) (CAP87K) 

MLNPIVRKFQYGQHTVTIETGMMARQATAAVMVNMDDTAVFVTVVGQKKVKAGQDFFPLTVNYQERTYAAGRIPG

SFFRREGRPGEGETLVARLIDRPLRPLFPEGFLNEVRIVATVVSVNPQINPDIVAMIGASAALALSGIPFNGPIGAARVGYI

NDQYVLNPTSDELKNSRLDLVVSGTAGAVLMVESEADLLTEEQMLGAVVFGHDQQQVVIDNINALAAEAGKEKWDW

VPEPVNQALHDRVAELAESRLGDAYRITEKQERYAQVDAIKDEVTAALLEQDETLEEAEIHEILGSLEKNVVRSRVLSGEP

RIDGREKDMVRALDVRTGVLPRTHGSALFTRGETQALVTATLGTERDAQIIDELMGERTDRFLLHYNFPPYSVGETGM

MGSPKRREIGHGRLAKRGVLAVMPKANEFPYTVRVVSEITESNGSSSMASVCGASLALMDAGVPIKAAVAGIAMGLVK

EGDNFVVLSDILGDEDHLGDMDFKVAGSCEGISALQMDIKIEGITREIMQVALNQAKGARLHILSVMEQAITTPRDDIS

QFAPRIHTIKINPDKIKDVIGKGGSVIRALTEETGTTIEIEDDGTVKIAATDGEKAKHAISRIEEITAEIEVGRIYAGKVTRIVDF

GAFVAIGGGKEGLVHISQIADKRVEKVADYLQVGQETSVKVLEIDRQGRVRLSIKEATAGTAVEEAPPAPQSAE 

>730884|gi [Cytoplasmic] Tyrosyl-tRNA synthetase (EC 6.1.1.1) (Tyrosine--tRNA ligase) (TyrRS) 



MTMKHQDAFEQIAFGTVDMLPEGEMLARLAAAQRDNRPLRIKLGMDPTAPDLHLGAYVLLHKARQFQDLGHRLLFVI

GDFTAMIGDPTGKSVTRKALSREEVVANAATYRPQVFKILDPERTEVMFNSEWLGALRPEELIQIAACYTVARMLERDD

FNKRYSANQPIAIHEFLYPLLQGYDSVAIKADVELGGTDQRFNLLVGRELQREYGQKPQLVLTMPILEGLDGVQKMSKSL

GNFIAVEDPPAEMFGKIMSISDFLMWRYYALLSRVPAVEQTRLQKEAASGARNPRDIKLDLAGELVRRFHGTAAAQEA

HIAFLARFQRHETPEDLPLQAIKLSEAPRLSQLLVQVHLAASTSEAMRKMKEGAVRVDWRRVVDPATILALDAVYLLQF

GKRHFARVALQKGE 

>12644012|gi [Cytoplasmic] Isoleucyl-tRNA synthetase (EC 6.1.1.5) (Isoleucine--tRNA ligase) (IleRS) 

MDYKETLLLPSTTFAMRANLAELEPQRFKKWFEQNYAYEKMKENRKNAKKSFTLHDGPPYANGHIHIGHALNKILKETII

KTHYFKGESVRFTPGWDCHGLPIEQQVEVKLGEKKKSLSKKEIREFCRQHASEFVDIQREEFKDLGIIADWDKPYLTMKF

EFEAAIYRTLCEIAKKGLLCERSKPVFWSWAAKSALAEAEVEYQDKEDYSIFVAFDLDVKACEKLGVSKASAVIWTTTPW

TLVANQAIALNPNENYVITKEGLIFASALLKSMVEKGLTSGEIQKELNAKEFEKLEAINPLNGRKSVLIMGEHVLMDGGSG

LVHTAPGHGEDDYYACLKYGIEVLMPVDDSGCYDETLRAKGLLPSHLLEEFIGLHIFKANEKILELLGEKLLHSSKFIHSYPF

CWRTHKPVIYRATKQWFILMDEPKLQGKTLRECAKEQLLKTTFYPQSGVKRIGSMVENRPDWCISRQRDWGTPIAFFR

DKNTKEVIFDDELFDFVAAIFEKHGADAWWEFEIKDLIPTNSKYKAENLEKVYDILDVWFDSGSTFNAVLNSGLYDAGEK

RASMYLEGSDQHRGWFQSSLLVGTAINESAPYESILTHGFTTDEKGQKMSKSKGNVIASEYVAKTYGVEILRLWILLSDY

SSDLKISDNILKQVGEQYRKIRNTIRFLLANTNDLKDLEVKEFSFIDKWILSRATKVFKASKEAFFAYEFAKGFSLLLNFLSAD

LSGIYLDISKDRLYCDSENAQRRKSAQVAMALMAKELLNLLAPNLSYSVDEALEHANVLIKGDAKDVFDLSLTQDFDYDF

GIDDTFLMSAREKFFEQIDILKKDKIIKSTLELNLNISFNKFPNEELADWFMVSQISNENEEILAEFEVENEKFKITKASLCKC

PRCWKLQSKNEETPCLRCEEVLKGVQC 

>8928543|gi [Cytoplasmic] Lysyl-tRNA synthetase (EC 6.1.1.6) (Lysine--tRNA ligase) (LysRS) 

MFDNILEQQRIEKAKELKNLGINPYPHFLEKEMSLKTFKDKFSYILEQVEKRDESVNAVVAGRLKLLRIAGKSIFANIEDED

TNLQIYFSKDSVGEELYTILKKNLEVGDIVLVKGFPFVTKTGEFSLHASEVKLATKAIVPLPEKYHGLTDIEQRYRKRYVDMI

MNVEVRKDFLVRSKVVSLIRHFFENKGFLEVETPMMHPIAGGANAKPFVTFHNSLGVERFLRIAPELYLKRLIVGGFEAV

FEINRCFRNEGMDLTHNPEFTTIEFYWAYHNYKDLMDLTEELFALLLDKLNLGKTIEFDGKMINFSKPFERITYKDALCKY

GGLDRDLIEDKEKILTKLKADGFEANEKLELGHLQAELFDNYVEEKLINPTFVIDFPISISPLSRRSDEDSQIAERFELFICGRE

LANGFNELNDPLDQYERFLKQIEAKNAGDEEACEMDEDFVNALGYGMPPTAGQGIGIDRLVMLLTNKKSIRDVILFPA

MRPLKSELKEKE 

>1169221|gi [Cytoplasmic] "2,3,4,5-tetrahydropyridine-2,6-dicarboxylate N-succinyltransferase (EC 

2.3.1.117) (Tetrahydrodipicolinate N-succinyltransferase) (THP  

succinyltransferase)(Tetrahydropicolinatesuccinylase)"MSLQAIIEAAFERRAEITPKTVDAETRAAIEEVIEGLDSG

KYRVAEKIDGEWVTHQWLKKAVLLSFRINDNQIIDGAETKYYDKVALKFADYTEERFAQEGFRVVPSATVRKGAYISKNC

VLMPSYVNIGAYVGEGTMVDTWATVGSSRQIGKNVHLSGGVGIGGVLEPLQANPTIIGDNCFIGARSEVVEGVIVEDG

CVISMGVFIGQSTRIYDRETGEIHYGRVPAGSVVVSGSLPSKCGKYSLYCAVIVKKVDAKTLGKVGINELLRTIEE 

>1172649|gi [Cytoplasmic] PrsX protein 



MNNTDTLEKIIRHQKNKDPAYPFQEHLLMQLCIRANKRMQDNISEFLGAYGINHSVYMVLTTLFTAESHCLSPSEISQKL

QFTRTNITRITDFLEKTGYVKRTDSREDRRAKKISLTSEGMFFIQRLTLAQSMYLKEIWGYLTHDEQELFEVINKKLLAHLD

DVSS 

>1172058|gi [Cytoplasmic] Regulatory protein pecS 

MARYLEVSDIVQQWRNERPDLDVEPMLVIGTLSRVSLLIDRALDKVFSKYKLSAREFDILATLRRRGAPYAYSPSQIVNAL

MINNSTLTSRLDRLEQAGWLRRMPIEGDRRSVNIQLTDEGFALINRVVEEHVENERDILSPFSEEEKTHLRALLGRVEKHL

VNNR 

>1345690|gi [Cytoplasmic] Catalase (EC 1.11.1.6) 

MEKKKLTTAAGAPVVDNNNVITAGPRGPMLLQDVWFLEKLAHFDREVIPERRMHAKGSGAFGTFTVTHDITKYTRAKI

FSEVGKKTEMFARFSTVAGERGAADAERDIRGFALKFYTEEGNWDMVGNNTPVFYLRDPLKFPDLNHIVKRDPRTNM

RNMAYKWDFFSHLPESLHQLTIDMSDRGLPLSYRFVHGFGSHTYSFINKDNERFWVKFHFRCQQGIKNLMDDEAEAL

VGKDRESSQRDLFEAIERGDYPRWKLQIQIMPEKEASTVPYNPFDLTKVWPHADYPLMDVGYFELNRNPDNYFSDVEQ

AAFSPANIVPGISFSPDKMLQGRLFSYGDAHRYRLGVNHHQIPVNAPKCPFHNYHRDGAMRVDGNSGNGITYEPNSG

GVFQEQPDFKEPPLSIEGAADHWNHREDEDYFSQPRALYELLSDDEHQRMFARIAGELSQASKETQQRQIDLFTKVHP

EYGAGVEKAIKVLEGKDAK 

>1173329|gi [Cytoplasmic] Rubredoxin-NAD(+) reductase (EC 1.18.1.1) 

MHPIVIIGSGMAGYTLAREFRKLNPEHELVMICADDAVNYAKPTLSNALSGNKAPEQIPLGDAEKMSTQLKLQISSDTW

VKAINPETHELKLEKNGQETIQPYSKLVLAVGANPTRLAIAGDGSDDIHVVNSLIDYRAFRENLAKRQDKRVVILGAGLIG

CEFANDLQHTGHQVTVIDLSPRPLGRLLPAHIADAFQKIWRKRIHFVLSTTVEKVSKINDGQDYAVTLANGQTLVADIVL

SAIGLQPNIDLAKHAGVHTSRGILTNSLLETNLEDIYAIGDCAEVNGTLLPYVMPIMQQARALAKTLSGETTHVHYPAMP

VAVKTPAAPLTVLPVPVDVDVNWETEEFEDGMLAKAIDNTDTLRGFVLLGATAGKQRLTLTKLVPDLIPAQL 

>9911121|gi [Cytoplasmic] Hypothetical protein yhaM 

MFDSTLNPLWQRYILAVQEEVKPALGCTEPISLALAAAVAAAELEGPVERVEAWVSPNLMKNGLGVTVPGTGMVGLPI

AAALGALGGNANAGLEVLKDATAQAIADAKALLAAGKVSVKIQEPCDEILFSRAKVWNGEKWACVTIVGGHTNIVHIET

HDGVVFTQQACVAEGEQESPLTVLSRTXTLAEILKFVNEVPFAAIRFILDSAKLNCALSQEGLSGKWGLHIGATLEKQCER

GLLAKDLSSSIVIRTSAASDARMGGATLPAMSNSGSGNQGITATMPVVVVAEHFGADDERLARALMLSHLSAIYIHNQL

PRLSALCAATTAAMGAAAGMAWLVDGRYETISMAISSMIGDVSGMICDGASNSCAMKVSTSASAAWKAVLMALDD

TAVTGNEGIVAHDVEQSIANLCALASHSMQQTDRQIIEIMASKAR 

>1172048|gi [Cytoplasmic] Pyrrolidone-carboxylate peptidase (EC 3.4.19.3) (5-oxoprolyl- peptidase) 

(Pyroglutamyl-peptidase I) (PGP-I) (Pyrase) 

MRIVLLTGFEPFDQDPVNPSWEAVRQLDGVQLGSDVKIVARRLPCAFATAGECLTRLIDELHPAMVIATGLGPGRSDIS

VERVAININDARIPDNLGEQPIDTAVVADGPAAFFTTLPIKAMVKAVREAGIAASVSQTAGTFVCNQVFYLLQHALAGS

GVRSGFIHVPFLPEQVAGSQRPSMALDAMVAGLQAAVLTAWHTPVDVKEAGGQVS 

>12230956|gi [Cytoplasmic] Aromatic-amino-acid aminotransferase (EC 2.6.1.57) 



MSHFAKVARVPGDPILGLLDAYRNDPRADKLDLGVGVYKDAQGLTPILRSVKLAEQRLVEQETTKSYVGGHGDALFAA

RLAELALGAASPLLLEQRADATQTPGGTGALRLAGDFIAHCLPGRGIWLSDPTWPIHETLFAAAGLKVSHYPYVSADNRL

DVEAMLAGLERIPQGDVVLLHACCHNPTGFDLSHDDWRRVLDVVRRRELLPLIDFAYQGFGDGLEEDAWAVRLFAGE

LPEVLVTSSCSKNFGLYRDRVGALIVCAQNAEKLTDLRSQLAFLARNLWSTPPAHGAEVVAAILGDSELKGLWQEEVEG

MRSRIASLRIGLVEALAPHGLAERFAHVGAQRGMFSYTGLSPQQVARLRDEHAVYLVSSGRANVAGLDARRLDRLAQA

IAQVCAD 

>1169748|gi [Cytoplasmic] Frizzy aggregation protein frzCD 

MSLDTPNEKPAGKARARKAPASKAGATNAASTSSSTKAITDTLLTVLSGNLQARVPKELVGESGVELAHLLNQVLDQFA

ASEHRKHVAAQEIDQALDALIGLVREGDLSRWNTTTEDPQLGPLLEGFGKVIETLRTFVREINEAALRLSSSANQVLAAST

QHETSSTEQAAAIHETTATMEELKHASAQIAENAGSVARVAEETLGAARAGRGAIGEFIQAMQQIRSDGVAVADSIAKL

SKRVERIGTVVEVIDEIADRSDLLALNAALEGSRAGEAGKGFSIVAAEMRRLAENVLDSTKEIKNLITEIREATAAAAGAAE

ASKSATESGEKLGAVAAQAVEGILAGVQETSDAARVINLATQQQRTATEQVVASMAEIEDVTRQTTQASKQATGAAA

ELTQLAGRLAELIKRFKAD 

>1169589|gi [Cytoplasmic] 3-oxoacyl-[acyl-carrier-protein] synthase I (EC 2.3.1.41) (Beta- ketoacyl-ACP 

synthase I) (KAS I) 

MRRTVITGFGIISSIGNNKEEVLASLKAGKSGIEVVPEFVEMNMRSHVAGTIKLNPSEHIDRKVFRFMGDAAAYAYLSMR

EAIEDAGLTEDQVSNDRTGLVIGAGTGSAHNQLVACDAVRGPRGVKAIGPYAVTKTMASSVSACLATPYKIRGVNYSM

SSACATSAHCIGHAVELIQLGKQDVVFAGGAEELSWECATEFDAMGAVSTKYNETPEKASRAYDANRDGFVIAGGGAV

VVVEELEHALARGAKIYAEIVGYGATSDGYDMVAPSGEGAERCMKQAMATVDTPIDYINVHGTSTPVGDVKELGAIKN

VFGDKIPAISSTKSMTGHSLGAAGAHEAIYTLLMLDNDFIAPSINIETLDEAAEGCNIVTETKENAGLQTVMSNSFGFGGT

NATLIFKRYNG 

>1174507|gi [Cytoplasmic] Phenylalanyl-tRNA synthetase alpha chain (EC 6.1.1.20) (Phenylalanine--

tRNA ligase alpha chain) (PheRS) 

MQHLNELVEKAKLAIESIQDKSLTALDEIRVEYFGKKGHFTQLMQELRNVSAEERPAMGAKINEAKQAALEFLNAKKTE

WEQAELNSKLEKERVDVSLPGRKVETGGLHPVTMTINRVTKFFSELGFSVENGPEIESDYYNFDALNIPKHHPARADHD

TFWFNPELLLRTQTSGVQIRTMEKMQPPIRIMAPGRVYRNDYDQTHTPMFHQIELLYVDKKANFTELKGLLHDFLRAFF

EEDLQVRFRPSYFPFTEPSAEVDVMGKNGKWLEVLGCGMVHPNVLRNVGIDPNEYSGFAVGMGVERLTMLRYNVTD

LRSFFENDLRFLKQFK 

>1174532|gi [Cytoplasmic] Methionyl-tRNA synthetase (EC 6.1.1.10) (Methionine--tRNA ligase) (MetRS) 

MTTQPRKILVTCALPYANGAIHLGHMLEHIQADIWVRFQRMRGNKIHFVCADDAHGTPIMLNADKLGITPEELIAKAK

ADHIRDFAGFNISFDNYHSTHSEENKQLTAEIYNKLKANGFIKSKVISQLFDPEKNMFLPDRFVKGTCPKCKAEDQYGDN

CEVCASTYSPMDLINPRSAVSGTTPIVKESEHFFFDLPAFEGMLKEWTRSGSLQSEIANKMQEWFESDLQQWDISRDA

PYFGFEIPGAKDKFFYVWLDAPIGYMASFKNLCNREGIDFNEFWAEGSDAELYHFIGKDIVYFHSLFWPAMLEGSGYRK

PTNVFAHGYVTVDGAKMSKSRGTFIQASTYLNHIDPECLRYYYAAKLNDRIEDLDFNLEDFVQRVNTDIVNKLVNLASR

NAGFIAKRFEGKLADKLEDKSLFAEFTAQAEQIAAYYESREYNKTIREIMALTDKANKYIDEKAPWVIAKEEGKEAELQAV

CSMGIELFRVLMSYLKPVLPKLAERAETFLQAELRWDNIHQPLLGHTLAPFKALFSRLEKKQIDAVVEETKALFAAANKAA



EKTEAKPTALSAVEPIAETITIDDFAKLDMRVAKVLKCEAVPESNKLLRFELDLGDHTRQVFSGIKAAYNKPEELEGRFVIM

VANLAPRKMKFGVSEGMILSAGTGGSDLFLLSADSGVTAGMQVK 

>1172914|gi [Cytoplasmic] Peptide chain release factor 3 (RF-3) 

MSYPLEEVNKRRTFAIISHPDAGKTTITEKVLLYGNAIQTAGSVKGKGSAAHAKSDWMEMEKQRGISITTSVMQFPYND

CLVNLLDTPGHEDFSEDTYRTLTAVDSCLMVIDSAKGVEERTIKLMEVTRLRDTPIITFMNKLDRDIRDPIELLDEVENVLK

IRCAPITWPIGCGKLFKGVYHLAKDETYLYQSGQGSTIQAVRVVKGLNNPELDVAVGDDLAQQLREELELVQGASNEFE

QDAFIKGELTPVFFGTALGNFGVDHFLDGLTQWAPKPQSRQADTRTVESAEEKFSGFVFKIQANMDPKHRDRVAFMR

VVSGKYEKGMKLKHVRIGKDVVISDALTFMAGDRAHAEEAYAGDIIGLHNHGTIQIGDTFTQGETLKFTGIPNFAPELFR

RIRLKDPLKQKQLLKGLVQLSEEGAVQVFRPLLNNDLIVGAVGVLQFDVVVSRLKTEYNVEAIYENVNVATARWVECAD

EKKFEEFKRKNEQNLALDGGDNLTYIAPTMVNLNLAQERYPDVVFYKTREH 

>1172933|gi [Cytoplasmic] Ribosomal-protein-alanine acetyltransferase (EC 2.3.1.128) (Acetylating 

enzyme for N-terminal of ribosomal protein S18) 

MSIISQIEACDFERLYEIEQQAHLVPWSFGTLKNNQGERYLNLKLIENNQIIGFAICQTVLDEATLFNIAILPTYQGCGFGKL

LLGKLIFQLKEKGVQTLWLEVRESNSARFLYEKIGFNEVDIRKNYYPKPSGGRENAVVMACYL 

>1169268|gi [Cytoplasmic] Deoxyribose-phosphate aldolase (EC 4.1.2.4) (Phosphodeoxyriboaldolase) 

(Deoxyriboaldolase) (DERA) 

MTSNQLAQYIDHTALTAEKNEQDISTLCNEAIEHGFYSVCINSAYIPLAKEKLAGSNVKICTVVGFPLGANLTSVKAFETQ

ESIKAGANEIDMVINVGWIKSQKWDEVKQDIQAVFNACNGTPLKVILETCLLTKDEIVKACEICKEIGVAFVKTSTGFNKG

GATVEDVALMKNTVGNIGVKASGGVRDTETALAMIKAGATRIGASAGIAIISGTQDTQSTY 

>1173095|gi [Cytoplasmic] Ribonuclease E (EC 3.1.4.-) (RNase E) 

MKRMLINATQKEELRVALVDGQRLFDLDIESPGHEQKKANIYKGKITRVEPSLEAAFVDYGAERHGFLPLKEIAREYFPD

DYVFQGRPNIRDILVEGQEVIVQVNKEERGNKGAALTTFVSLAGSYLVLMPNNPRAGGISRRIEGDERTELKEALSSLDV

PDGVGLIVRTAGVGKSPEELQWDLKVLLHHWEAIKQASQSRPAPFLIHQESDVIVRAIRDYLRRDIGEILIDSPKIFEKAKE

HIKLVRPDFINRVKLYQGEVPLFSHYQIESQIESAFQREVRLPSGGSIVIDVTEALTAIDINSARSTRGGDIEETALNTNLEA

ADEIARQLRLRDLGGLVVIDFIDMTPIRHQREVENRIRDAVRPDRARIQISRISRFGLLEMSRQRLSPSLGESSHHICPRCQ

GTGKVRDNESLSLSILRLLEEEALKENTKQVHTIVPVQIASYLLNEKRKAISNIEKRHNVDIIVAPNEAMETPHFSVFRLRDG

EEVNELSYNLAKIHCAQDENTEESLLSRNVETTAVIEQPAVESAVVALSISEAAPTPVERKSNEPSLLAKIIAKIKGLFATKSE

ENKPKNNRTSRNPNRNQRRSQDRRSSRRPRSENNETERTEEQVRNVRERNQRRPRRNLVEESIAESAVNSTPVFEAKE

ERTEPVTQRRQRRDLRKRVRVEDNETVVENNFSTTEKMPEVDVITVQNNDEKPVHQNQRSERQERQRRTPRHLRAA

NNQRRRRDQEPKSPMPLFAAVVSPELASGKAWIDYSTVNLPKENHFLSVDELLEQEKTKKGFITPAMGIVVEEKSPDVK

PALDFITQPANESVQKKVQESLDRLSSYKPQEVVESIDPAINVDEPETLEKVSKFVRTYEFNGRLGTISSVPHTKAEMTLAK

ANDEMPEDFPIRAWQDSRYYFYGKGAAGHHCAISHVYSEPTRTKSE 

>1168950|gi [Cytoplasmic] Citrate lyase alpha chain (EC 4.1.3.6) (Citrase) (Citrate CoA- transferase 

subunit) (EC 2.8.3.10) 



MTTREQRIEKYHADRSVYQAVPKSESLSRTAKDRKLCTSLEEAIKRSGLKDGMTVSFHHAFRGGDFVVNMVMNKIAEM

GFKNLTLASSSLIDSHFPIVEHIKNGVVTKIYSSGLRGELAEQISRGLLNEPVNIHSHGGRVHLVKSGELKIDVAFLGVPCCD

TFGNANGFTGKSKCGSLGYARVDAEYADKVVLLTEEFVEYPHHPISIAQDQVDLIVQVEAVGDPKKIGGGATRMTTNPR

ELLIARKCAEVIFASGYFKDGFSLQTGSGGAALAVTRFLEEKMRRENITADFALGGITASMVALHEAGLIKKLLDVQSFDS

VAAESLARNPNHIEVSANQYANYSSKGASVERLDMVILSALEIDTKFNVNVLTGSDGVIRGASGGHCDTAASAQVAIIVA

PLVRGRIPTVVENVITCVTPGENVDILVTDHGVAVNPKRPDLIEALSKTDIPLFTIEQLCERAYSITGKPKEIEFTNKPVAVV

RYRDGSVIDTVYQVKD 

>1169886|gi [Cytoplasmic] Glycine cleavage system transcriptional activator homolog 

MEILMYKRLPPLNSLKSFESAARYLSFTKAADELCVTQAAVSHQIKLLEXFLGIDLFKRKNRSLELTELGKAYFVDINKILRRL

NEATERLLTLKTDPHLNISVPQTFGIQWLVPHLSEFNQLYPQIEVRLTGVDQDEGLLNKEIDLAIYYGLGNWQNLQVDRL

CEENLLILASPELLAENPIIQPEDLKKHTLIHIHTCDNWQAMANHLQLDDLNIQQGPLFSHTFMALQAAIHGQGIVLANR

LLALQEIENGSLQAVLPTNLPDPKSFYVVNHLDRLDDQKIQAFRQWIINSIKQEENE 

>1170589|gi [Cytoplasmic] Geranyltranstransferase (EC 2.5.1.10) (Farnesyl-diphosphate synthase) (FPP 

synthase) 

MGHFSEELQQVQTRINRFLEAQFEGIESHNAPLLEAMKYALLLGGKRVRPFLVYATGQMLGAEKQTLDYAAAAIEAIHA

YSLIHDDLPAMDDDNLRRGHPTCHIQFDEATAILAGDALQSFAFEILTKTPNISTEQKLALIQILAQGAGVQGMCLGQSL

DLISEHKQISLSELELIHRNKTGALLIAALKLGFICSPHFTDKRLEQSLTQYAEAIGLAFQVQDDILDIEGDSAEIGKQVGADL

DLDKSTYPKLLGLSGAKQKAQDLYQSALSELEKIPFDTTVRALAEFIITRKS 

>1169436|gi [Cytoplasmic] "Sulfite reductase, dissimilatory-type gamma subunit (EC 1.8.99.3) 

(Desulfoviridin gamma subunit) (Hydrogensulfite reductase gamma subunit)" 

AEVTYKGKSFEVDEDGFLLRFDDWCPEWVEYVKESEGISDISPDHQKIIDFLQDYYKKNGIAPMVRILSKNTGFKLKEVYE

LFPSGPGKGACKMAGLPKPTGCV 

>2851414|gi [Cytoplasmic] Cys regulon transcriptional activator 

MKLQQLRYIVEVVNHNLNVSSTAEGLYTSQPGISKQVRMLEDELGIQIFARSGKHLTQVTPAGQEIIRIAREVLSKVDAIK

SVAGEHTWPDKGSLYVATTHTQARYALPGVIKGFIERYPRVSLHMHQGSPTQIAEAVSKGNADFAIATEALHLYDDLV

MLPCYHWNRSIVVTPEHPLATKGSVSIEELAQYPLVTYTFGFTGRSELDTAFNRAGLTPRIVFTATDADVIKTYVRLGLGV

GVIASMAVDPVSDPDLVKLDANGIFSHSTTKIGFRRSTFLRSYMYDFIQRFAPHLTRDVVDTAVALRSNEDIEAMFKDIKL

PEK 

>1172482|gi [Cytoplasmic] Phosphate regulon transcriptional regulatory protein phoB 

MARRILVVEDEAPIREMVCFVLEQNGFQPVEAEDYDSAVNQLNEPWPDLILLDWMLPGGSGIQFIKHLKRESMTRDIP

VVMLTARGEEEDRVRGLETGADDYITKPFSPKELVARIKAVMRRISPMAVEEVIEMQGLSLDPTSHRVMTGEEPLEMG

PTEFKLLHFFMTHPERVYSREQLLNHVWGTNVYVEDRTVDVHIRRLRKALEPGGHDRMVQTVRGTGYRFSTRF 

>22654285|gi [Cytoplasmic] Threonyl-tRNA synthetase (EC 6.1.1.3) (Threonine--tRNA ligase) (ThrRS) 



MPVIRFCDGSQQVYKHSVSLREIIENKKPNIIRSLIAISVNNSFSNFNTLITEDSSISFISKKDCEALNIIRYSCIQLLNYAAKKT

WPSCKIGESEITKSGFYCDIDFENSITEEDFFILENNMKTLIKREYFISHQNISFDHAYEMFKKKSEIYKIHLIKKYINKKNKISL

YYHENYFDIDMGMQVFNIKFCKYFKLQKIGGIYWKGDHKNKMLQRIYGTAWSTKKELDKHLSYINELKKRDHRKIGKLL

NLYHMQKESPGMIFWHNNGWIIFNELEIFVREKLKEYKYKEVKTPLLIDKSIWQKSGHWDNYQDAIFTTSSENREYCIKP

MNCPGHVQIFNCGLKSYRDLPIRMAEFGSCHRNESSGSLHGLMRIRNFTQDDAHIFCTQEQLRYEINNCIKMIYDLYSTF

NFKKILVKFSTRPKKRIGDESVWDQAEKDLSDVLIENNLKFEHQEGEGAFYGPKIEFVLQDSLDRNWQCGTIQLDFYLPIR

LRSFYIDEHNHQKIPIIIHRAILGSIERFIGILIEEFSGKLPTWLSPIQVVILSITDSHINYVKKIVQHFSDINIRVESDLRNEKIGF

KIREHTLRQIPYILICGEKEIKSKKISVRTRNGYNLGIIDIDCFIKKLQKEIFTRSFYQMEE 

>3183526|gi [Cytoplasmic] Glucokinase (EC 2.7.1.2) (Glucose kinase) 

MTKYALVGDVGGTNARLALCDIASGEISQAKTYSGLDYPSLEAVIRVYLEEHKVEVKDGCIAIACPITGDWVAMTNHTW

AFSIAEMKKNLGFSHLEIINDFTAVSMAIPMLKKEHLIQFGGAEPVEGKPIAVYGAGTGLGVAHLVHVDKRWVSLPGEG

GHVDFAPNSEEEAIILEILRAEIGHVSAERVLSGPGLVNLYRAIVKADNRLPENLKPKDITERALADSCTDCRRALSLFCVIM

GRFGGNLALNLGTFGGVFIAGGIVPRFLEFFKASGFRAAFEDKGRFKEYVHDIPVYLIVHDNPGLLGSGAHLRQTLGHIL 

>27735263|gi [Cytoplasmic] Thymidylate synthase (EC 2.1.1.45) (TS) (TSase) 

MKQYLELMQKVLDEGTQKNDRTGTGTLSIFGHQMRFNLQDGFPLVTTKRCHLRSIIHELLWFLQGDTNIAYLHENNVTI

WDEWADENGDLGPVYGKQWRAWPTPDGRHIDQITTVLNQLKNDPDSRRIIVSAWNVGELDKMALAPCHAFFQFYV

ADGKLSCQLYQRSCDVFLGLPFNIASYALLVHMMAQQCDLEVGDFVWTGGDTHLYSNHMDQTHLQLSREPRPLPKLII

KRKPESIFDYRFEDFEIEGYDPHPGVKAPVAI 

>1708001|gi [Cytoplasmic] Gluconate 5-dehydrogenase (EC 1.1.1.69) (5-keto-D-gluconate 5- reductase) 

MSHPDLFSLSGARALVTGASRGIGLTLAKGLARYGAEVVLNGRNAESLDSAQSGFEAEGLKASTAVFDVTDQDAVIDGV

AAIERDMGPIDILINNAGIQRRAPLEEFSRKDWDDLMSTNVNAVFFVGQAVARHMIPRGRGKIVNICSVQSELARPGIA

PYTATKGAVKNLTKGMATDWGRHGLQINGLAPGYFATEMTERLVADEEFTDWLCKRTPAGRWGQVEELVGAAVFLS

SRASSFVNGQVLMVDGGITVSL 

>37154620|gi [Cytoplasmic] L-asparaginase (EC 3.5.1.1) (L-asparagine amidohydrolase) (L-ASNase) 

MAKPQVTILATGGTIAGSGESSVKSSYSAGAVTVDKLLAAVPAINDLATIKGEQISSIGSQEMTGKVWLKLAKRVNELLA

QKETEAVIITHGTDTMEETAFFLNLTVKSQKPVVLVGAMRPGSSMSADGPMNLYNAVNVAINKASTNKGVVIVMNDE

IHAAREATKLNTTAVNAFASPNTGKIGTVYYGKVEYFTQSVRPHTLASEFDISKIEELPRVDILYAHPDDTDVLVNAALQA

GAKGIIHAGMGNGNPFPLTQNALEKAAKSGVVVARSSRVGSGSTTQEAEVDDKKLGFVATESLNPQKARVLLMLALTK

TSDREAIQKIFSTY 

>1730525|gi [Cytoplasmic] Phosphoglycerate kinase (EC 2.7.2.3) 

MIAFRTLDDAVDLADKRVLVRVDLNVPMESGRVTDATRLKAILPTIRDITGKGGKAVLLAHLGRPKGRDESQSLAPVAK

ALEGELGRKVAFASDCIGDEAKSAVSRLASGEVIVLENTRFHAGEEKNAPDFIEALASLGDIYVNDAFSTAHRAHASTEGL

ARKLPAYAGRSMESEIEALTKALEAPQRPVLAVVGGSKVSSKLELLGNLVKKVDILVIGGGMANTFLAALGKKVGKSLCE

HDLANTARDILKKAEAAGCEIVLPVDAVVATEFKANAAHRVTSVDDVKDDEMMLDAGPETVGIVKQKLDGAKTVVW



NGPFGAFEMTPFDAATVAVARYVGDLTHKGRLLSVAGGGDTVAALNHAGTAERFSYVSTAGGAFLEWLEGKALPGVE

ALRR 

>1709309|gi [Cytoplasmic] Nodulation protein A (EC 2.3.1.-) 

MNIAVSPSAEEPSARTQVQWSLRWESELQLADHAELADFFRKSYGPTGAFNAQPFEGIRSWAGARPEMRVIGYDAHG

VAAHIGLLRRFIKIGGVDLLVAELGLYAVRPDLEGLGISHSMRVMYPALQELGVPFGFGTVRPALEKHLTRLVGRRGLATL

MPGIRVRSTQADVYPNLSPIRIEDVLVVVFPVGRSMGEWPAGTIIDRNGPEL 

>1708000|gi [Cytoplasmic] Phosphoheptose isomerase (EC 5.-.-.-) 

MYQDLIRNELNEAAETLANFLKDDANIHAIQRAAVLLADSFKAGGKVLSCGNGGSHCDAMHFAEELTGRYRENRPGYP

AIAISDVSHISCVGNDFGFNDIFSRYVEAVGREGDVLLGISTSGNSANVIKAIAAAREKGMKVITLTGKDGGKMAGTADI

EIRVPHFGYADRIQEIHIKVIHILIQLIEKEMVK 

>2507064|gi [Cytoplasmic] 4-hydroxy-2-oxovalerate aldolase (HOA) 

MNGKKLYISDVTLRDGMHAIRHQYSLENVRQIAKALDDARVDSIEVAHGDGLQGSSFNYGFGAHSDLEWIEAAADVV

KHAKIATLLLPGIGTIHDLKNAWQAGARVVRVATHCTEADVSAQHIQYARELGMDTVGFLMMSHMTTPENLAKQAKL

MEGYGATCIYVVDSGGAMNMSDIRDRFRALKAELKPETQTGMHAHHNLSLGVANSIAAVEEGCDRIDASLAGMGAG

AGNAPLEVFIAAADKLGWQHGTDLYALMDAADDLVRPLQDRPVRVDRETLALGYAGVYSSFLRHCETAAARYGLSAV

DILVELGKRRMVGGQEDMIVDVALDLRNNK 

>20141246|gi [Cytoplasmic] Isocitrate dehydrogenase kinase/phosphatase (IDH kinase/phosphatase) 

(EC 2.7.1.116) (EC 3.1.3.-) 

MPRGLELLIAQTILQGFDAQYGRFLEVTSGAQQRFEQADWHAVQQAMKSRIHLYDHHVGLVVEQLRCITDGKSTDAD

FLLRVKEHYTRLLPDYPRFEIAESFFNSVYCRLFDHRSLTPERLFIFSSQPERRFRTIPRPLAKDFFPDHGWEPLLMRILSDLP

LRLPWQNKSRDIRYIIAHLTETLGEDALPRCHVQVANELFYRNKAAWLVGKLTTPDGTLPFLLPIHRTDEGELFVDTCLTT

TAEASIVFGFARSYFMVYAPLPAALVEWLREILPGKTTAELYMAIGCQKHAKTESYREYLCYLAESDEKFIEAPGIRGMVM

LVFTLPGFDRVFKIIKDKFAPQKEMSAAHVRACYQLVKEHDRVGRMADTQEFENFVLDKRQIDPALMALLRQEAPEKIT

DLGEHIVIRHLYIERRMVPLNIWLEQVEGQQLRDAIEEYGNAIRQLAAANIFPGDMLFKNFGVTRHGRVVFYDYDEICY

MTEVNFRDIPPARYPEDELASEPWYSVSPGDVFPEEFRHWLCADPRIGPLFEEMHADLFRADYWRALQTRIKEGHVED

VYAYRRRQRFSVRYGAISSTANSS 

>12230870|gi [Cytoplasmic] Arylsulfatase (EC 3.1.6.1) (Aryl-sulfate sulphohydrolase) 

SKRPNFLVIVADDLGFSDIGAFGGEIATPNLDALAIAGLRLTDFHTASTCSPTRSMLLTGTDHHIAGIGTMAEALTPELEG

KPGYEGHLNERVVALPELLREAGYQTLMAGKWHLGLKPEQTPHARGFERSFSLLPGAANHYGFEPPYDESTPRILKGTP

ALYVEDERYLDTLPEGFYSSDAFGDKLLQYLKERDQSRPFFAYLPFSAPHWPLQAPREIVEKYRGRYDAGPEALRQERLA

RLKELGLVEADVEAHPVLALTREWEALEDEERAKSARAMEVYAAMVERMDWNIGRVVDYLRRQGELDNTFVLFMSD

NGAEGALLEAFPKFGPDLLGFLDRHYDNSLENIGRANSYVWYGPRWAQAATAPSRLYKAFTTQGGIRVPALVRYPRLSR

QGAISHAFATVMDVTPTLLDLAGVRHPGKRWRGREIAEPRGRSWLGWLSGETEAAHDENTVTGWELFGMRAIRQG

DWKAVYLPAPVGPATWQLYDLARDPGEIHDLADSQPGKLAELIEHWKRYVSETGVVEGASPFLVR 



>30581027|gi [Cytoplasmic] Ribonuclease III (EC 3.1.26.3) (RNase III) 

MNHLNKLMERLGHQFNNLELLKIALTHCSSGADNNERLEFLGDSVLGFIIASELYQRRPQAREGDLSRMRASMVNGDE

LAQMSTKLGINEYLQLGVGEQKSGGKRRRSILADALEAIVGAIYIDAGLETCRRCVLNWYGERVDDLSKLSPKKDAKSLL

QEWLQARRLPLPTYEVKITGEAHAQTFTVNCYVKGLPHKTEGVNTTRRRAEQIAAKRFLELLDDGKGDGITERDQ 

>3220012|gi [Cytoplasmic] Ferritin-like protein 2. 

MATAGMLLKLNSQMNREFYASNLYLHLSNWCSEQSLNGTATFLRAQAQSNVTQMMRMFNFMKSVGATPIVKAIDV

PGEKLNSLEELFQKTMEEYEQRSSTLAQLADEAKELNDDSTVNFLRDLEKEQQHDGLLLQTILDEVRSAKLAGMCPVQT

DQHVLNVVSHQLH 

>2506399|gi [Cytoplasmic] Nonheme iron-containing ferritin 

MLSKDIIKLLNEQVNKEMNSSNLYMSMSSWCYTHSLDGAGLFLFDHAAEEYEHAKKLIVFLNENNVPVQLTSISAPEHK

FEGLTQIFQKAYEHEQHISESINNIVDHAIKGKDHATFNFLQWYVSEQHEEEVLFKDILDKIELIGNENHGLYLADQYVKGI

AKSRKS 

>12230912|gi [Cytoplasmic] Glycerol-3-phosphate dehydrogenase (EC 1.1.99.5) 

MSQAHTPSAPLAEVYDVAVVGGGINGVGIAADAAGRGLSVFLCEQHDLAQHTSSASSKLIHGGLRYLEHYEFRLVREAL

AEREVLLAKAPHIVKPLRFVLPHRPHLRPAWMIRAGLFLYDHLGKREKLPASRGLRFTGSSPLKAEIRRGFEYSDCAVDDA

RLVVLNAISAREHGAHVHTRTRCVSARRSKGLWHLHLERSDGSLYSIRARALVNAAGPWVARFIQDDLKQKSPYGIRLI

QGSHIIVPKLYEGEHAYILQNEDRRIVFAIPYLDRFTMIGTTDREYQGDPAKVAISEEETAYLLQVVNAHFKQQLAAADIL

HSFAGVRPLCDDESDEPSAITRDYTLSLSAGNGEPPLLSVFGGKLTTYRKLAESALTQLQPFFANLGPAWTAKAPLPGGE

QMQSVEALTEQLANRYAWLDRELALRWARTYGTRVWRLLDGVNGEADLGEHLGGGLYAREVDYLCKHEWAQDAED

ILWRRSKLGLFLSPSQQVRLGQYLQSEHPHRPRVHAA 

>1708802|gi [Cytoplasmic] 3-isopropylmalate dehydrogenase (EC 1.1.1.85) (Beta-IPM dehydrogenase) 

(IMDH) (3-IPM-DH) 

MDFKIAVLAGDGIGPEISVQGVEVMSAVCEKFGHKVNYEYAICGADAIDKVGDPFPEETYRVCKNADAVLFSAVGDPKF

DNDPTAKVRPEQGLLAMRKKLGLFANIRPVQTFKCLVHKSPLRAELVEGADFLCIRELTGGMYFGEKYQDNDKAYDTN

MYTRPEIERILKVGFEYAMKRRKHLTVVDKANVLASSRLWRQIAQEMAPQYPEVTTDYMFVDNAAMKMIQEPKFFDV

MVTENTFGDILTDEGSVISGSMGLLPSASTGESTPVFEPIHGSWPQAKGLNIANPLAQILSVAMLFEYFDCKAEGALIRK

AVDASLDANVRTPEIQVEGGEKFGTKEVGAWIVDYIRKA 

>1709643|gi [Cytoplasmic] Serine/threonine-protein kinase pkn5 (EC 2.7.1.37) 

MPLKVIGPYRVLETLGSGGAGTVYRALDRRTTDEVALKLLSAGPARDARAARRLAREFDTLVDLSHPNVVKVFESGVHQ

GVPYLAMELIEGLTLRHYLDLSSGDRQTPPGSHTPRSPLSVLRTADDDFGPLSRSFSDSMDDSEDSPFDGTFGLEAFAEE

APSEDLESFASSASPHVGIGSDDSLEGFDLPPPMPRPAEPEEEPGRVVREEDLNRPERMGRLKDAMLQICEALAYIHGH

GLVHRDLKPSNIMVDDDRQVRLMDFGLAKFLADDAAITEAGKLVGTYRYMAPEQILGEPLDGRADLYSLGVILYELLSG

RPPFDAKTPHELWRQVLETEPPPVLALNLHGDPQLARVAHRLIRKEPDDRFQTAEEVYEALSE 

>2497280|gi [Cytoplasmic] Translation initiation factor IF-2 



MSKKRVHEIAKELKGHGIELDNKEVVTELAGLGYDVKSHSSSLDDDQATAAVQKILDKRKPKQAAAPVTAKGFVVRRKV

GPPTGSGVYDASQEPSQAASDVSSPPSEPVHEASGAEAAASERVPEAAAVQEPVAEAPRAAASEPAAEAPKATAPVAP

EPTVEAPKAAAPVAPEPTVEAPKTEAPVAAAPIAEAPTPPARTEVPVTSGRRAASCRGAAPLPCSGKDPLALNSSPQSSA

AFCPDARNPGDCDFPSTSGRWHAWPSRGSSGRFAHGAGRPSGWTFARWTSGRPRAASRRTAVQRPSGRAGAGAS

HGLQRRKGFGAGAQASGQPQNVTMVGGIPHAPTAPDARALRPTATQAVVISRPLIQVRRVTPTTSSAKQYPMAPGKK

AIGEVREFKVVPDHAGRGRELVDVSKNKDKSPRKRGGPNDTSISKQELTDLAWGRVNIPLRGKKKKPTKKGAKTQITQ

MAEDKKVIKLQEGISVSDLGQRMGVRTSDIIKKLMGLGKMATANQMVDADTVELIASDYGWKVDRVGFEVEDYLPEV

VARPEDARTRPPVVTVMGHVDHGKTSLLDAIRAANVASGEAGGITQHIGAYSVTTARGDITFLDTPGHEAFTSMRARG

ANVTDIVILVVAADDGVMPQTIEAIKHAKAAEVPIVVALNKMDVPGANPDRVKKDLANHELVPEEWGGETIMVPVSA

KQKMGIDLLLENVVLQAEVLELTSNPSRPAVGAIIEGELDRGRGPVATVLVQEGTLRVGDAVVTGTDYGRVRAMNNSR

GESVKEVLPGYCAEVIGLSGVPSAGDTINVVADEKAAKQIAEHRGMKERQSELSKVSRETLDQLFAKTKAGGGPKELRV

VIKADVQGSAEAVKQAVQKLTTHKVKVEVIDTGVGAITESDVMRAAASKGVVLGFNVKPESGAESAAKAEGVMLRSFS

IIYELIDGVRSSMEELLEPIRTERKLGRAEVRNTFNVPKLGTIAGAAVLDGVIKRGAFVRLMRENKQLFAGKMASLRRFKD

DVKEVAQGFECGIGIENFNDLKAGDIIEAYEIEETRQSLT 

>20141771|gi [Cytoplasmic] Phosphoserine aminotransferase (EC 2.6.1.52) (PSAT) 

MAQVFNFSSGPAMLPAEVLKLAQQELCDWHGLGTSVMEISHRGKEFIQVAEEAEQDFRDLLNIPSNYKVLFCHGGGR

GQFAGVPLNLLGDKTTADYVDAGYWAASAIKEAKKYCAPQIIDAKITVDGKRAVKPMREWQLSDNAAYLHYCPNETID

GIAIDETPDFGPEVVVTADFSSTILSAPLDVSRYGVIYAGAQKNIGPAGLTLVIVREDLLGKAHESCPSILDYTVLNDNDSM

FNTPPTFAWYLSGLVFKWLKAQGGVAAMHKINQQKAELLYGVIDNSDFYRNDVAQANRSRMNVPFQLADNTLDKVF

LEESFAAGLHALKGHRVVGGMRASIYNAMPIEGVKALTDFMIDFERRHG 

>3915896|gi [Cytoplasmic] Thiamine biosynthesis protein thiI 

MKFIIKLFPEITIKSQSVRLRFIKILTGNIRNVLKHYDETLAVVRHWDNIEVRAKDENQRLVIRDALTRIPGIHHILEVEDVPF

TDMHDIFEKALAQYREQLEGKTFCVRVKRRGKHEFSSIEVERYVGGGLNQHIESARVKLTNPDVTVHLEVEDDRLLLIKG

RYEGIGGFPIGTQEDVLSLISGGFDSGVSSYMLMRRGCRVHYCFFNLGGAAHEIGVRQVAHYLWNRFGSSHRVRFVAI

NFEPVVGEILEKVDDGQMGVVLKRMMVRAASKVAERYGVQALVTGEALGQVSSQTLTNLRLIDNVSDTLILRPLISYDK

EHIINLARQIGTEDFARTMPEYCGVISKSPTVKAIKAKIEAEEENFDFSILDKVVEEANNVDIREIAQQTQQEVVEVETVSG

FGPNDVILDIRSVDEQDDKPLKVEGVDVVSLPFYKLSTKFGDLDQSKTWLLWCERGVMSRLQALYLREQGFANVKVYR

P 

>2494278|gi [Cytoplasmic] Elongation factor Ts (EF-Ts) 

MSGISAQLVKKLRDLTDAGMMDCKKALVEVAGDLQKAIDFLREKGLSKAAKKADRIAAEGVVALEVAPDFKSAMIVEI

NSETDFVAKNEGFKELVKKTLETIKAHNIHTTEELLKSPLDNKPFEEYLHSQIAVIGENILVRKIAHLKAPSSHIINGYAHSNA

RVGVLIGIKYDNEKNAPKVVELARNIAMHAAAMKPQVLDCKDFSLDFVKKETLALIAEIEKDNEEAKRLGKPLKNIPTFGS

RIELSDEVLAHQKKAFEDELKAQGKPEKIWDKIVPGKMERFIADNTLIDQRLTLLGQFYVMDDKKTIAQVVADCSKEWN

DDLKITEYVRFELGEGIEKKAENFAEEVALQMK 

>2501065|gi [Cytoplasmic] Valyl-tRNA synthetase (EC 6.1.1.9) (Valine--tRNA ligase) (ValRS) 



MIMKQEPTTYQPEEIEKKIYEICSHRGYFEIDGNEAIQEKNKRFCLMMPPPNVTGVLHIGHALTLSLQDILARYKRMDGY

KTLYQPGLDHAGIATQNVVEKQLLSQGIKKEDLGREEFIKKVWEWKEKSGGAILEQMKRLGVSAAFSRTRFTMDKGLQ

RAVKLAFLKWYEKGLIIQDNYMVNWCTKDGALSDIEVEYEERKGALYYIRYYLENQKDYLVVATTRPETLFGDSALMVN

PNDERYKHLVGQKAILPLIHRTIPIIADEHVEMEFGTGCVKVTPGHDFNDYEVGKRHHLETIKIFDEKGILNAHCGEFENL

ERLEARDKVVERLKENALLEKIEEHTHQVGHCYRCHNVVEPYVSKQWFVKPEIAQSSIEKIQQGLARFYPSNWINNYNA

WMRELRPWCISRQLFWGHQIPVFTCENNHQFVSLDTPLSCPTCKSETLEQDKDVLDTWFSSGLWAFSTLGWGQEKS

GLFNESDLKDFYPNTTLITGFDILFFWVARMLFCSESLLGELPFKDIYLHALVRDEKGEKMSKSKGNVIDPLEMIEKYGAD

SLRFTLANLCATGRDIKLSTTHLENNKNFANKLFNAASYLKLKQESFKDKERLNEYQTPLGRYAKSRLNSATKEARNALDN

YRFNDATTLLYRFLWGEFCDWFIEFSKVENEAIDELGSVLKEALKLLHPFMPFISESLYHKLSNTELENTESIMVMPYPKDL

AQDEKLEHEFEVIKDCIVSLRRLKIMLETPPIVLKEASVGLREAIENTERLQTYAQKLARLEKVSVISSKPLKSVSDVGEFCQT

YANLENLDLSPLVARLKKQLEKLEKEKLKLNLHNENFVKNAPKSVLEKAKESLKTLLEKESKIKQELDLLEQP 

>2500986|gi [Cytoplasmic] Phenylalanyl-tRNA synthetase beta chain (EC 6.1.1.20) (Phenylalanine--tRNA 

ligase beta chain) (PheRS) 

MKLSINDLNVFVNTPKDIAKLCEDLSRLGLEVESCIPCIAPKNVVVGKILEKAPHKNAEKLSVCQVDVGKEVLQIVCGAKN

VAPNQFVPVALNGALIGSTTIAKTELRGVESHGMICSSIELGFPKINDGILELDESVGELVLGKELNEYAPFNTHVLEISLTP

NRGDCLSVLGIAREISAFYHTPLKPIKALNFTPKSGLITLSAGENIESHLAYYLICNHSLKTPLNIKLSLAHNNALSENDLNNFI

EFSTHFSGVIMNAYSLNTTPMDLSVKNDENNLESVYINHQKRSTIAIKHQVQKDLSECLLLEASYTDPISLSLKLHALKDKT

LQKDNALIYRSARGSNPNLSDGLNFLSAHLKATILESKQTEHSLKDRTLTFQLEDITEILGLAVEKEKIQGILKNLGFKVSVKE

PNSKPQILEVIAPNFRHDIKTIQDIAEEILRFVGIDNLVSKPLHCVSSKNSNPNYDTHRFFENLKHKALACGFKEVIHYVFYS

KEKQQKLGFEVLEDPLELQNPITTELNTLRTSLVCGLLDASLRNKNLGFKSIALYEKGSVYNSKREEIQKLGFLISGLQKKES

YPDTKGKAWDFYSFAECVSKVIGDFSLEKLTTQTPINHPYQSAKIIQNHEIIGVIAKIHPKVIQELDLFESYYAEIDAFKLKRP

AMLLKPFSIYPSSVRDLTLIIDENTAFSGIKKALKDAQIPNLSEILPLDIFKESNNSIALSVRCVIHSLEKTLNDEEVNSAVQKA

LEILEKEFNARLKG 

>8039806|gi [Cytoplasmic] Tryptophanyl-tRNA synthetase (EC 6.1.1.2) (Tryptophan--tRNA ligase) (TrpRS) 

MHKKRVFSGIQPTGQIHLGNYLGAIKHWVEMQDEYENLFCVVNSHAITLPIDPAFLKSQSYELVKLLLACGIDPKQSGLFI

QSEVDEHPALAWLLNCQVSMGEMQRMTQFKDKSLKNPKSVNVGLFNYPILMASDILLYQSDLVPVGEDQKQHLELTR

NIAEKFNRDFGNCFKVPEPLIAKVGARVMGLDDPKVKMSKSHQGANHAIFLLDEPDIIVKKIKKAATDSMGVIAFDEKR

EGIFNLLNIYMLLSNESPENIEERFKNKGYGDFKKELAEVMIQALKPIQERYKEISDDEVKAILNGGAEKARPLARATYQKA

KELMGLI 

>3024676|gi [Cytoplasmic] Histidyl-tRNA synthetase (EC 6.1.1.21) (Histidine--tRNA ligase) (HisRS) 

MITPKVLSGFKDRLPKDAIQKAQLLAKVSVVFQSFGFVPIETPHLEYAQTLLPDASSDIQKEIYRFKDHGDRDVALRFDLT

VPLARFVSLHHQTLGMPFKRYAIGNVFRGERAQKGRYREFTQCDFDFIGSESLVCDAEIIQVIVASLKALDLEDFCVSINH

RKILNGICEYFGISQVNEALRIVDKLEKIGLNGVEEELKKECGLNSNTIKELLELIQIKQNDLSHAEFFEKIAYLKDYNENLKK

GIQDLERLYQLLGDLQISQNLYKIDFSIARGLGYYTGIVYETTLNEMKSLGSVCSGGRYDHLTKNFSKENLQGVGASIGIDR

LIVALSEMQLLDERSTQAKVLIACMHEEYFSYANRLAESLRQSGIFSEVYPEAQKIKKPFSYANHKGHEFVAVIGEEEFKSE

TLSLKNMHSGMQLNCLSFLKALEIIGENDEDL 

>3024678|gi [Cytoplasmic] Leucyl-tRNA synthetase (EC 6.1.1.4) (Leucine--tRNA ligase) (LeuRS) 



MDFINIEKKWQEFWWKNKSFEPKDDFNLPKKYILSMLPYPSGEIHMGHVRNYTIGDALARYYRLHHYNVLHPMGFDS

FGMPAENAAIKHGIHPKTWTYENIENMQKEFEALGFSFSKNREFATSDPDYTKFEQRFFIDLWEKGLIYRKKAMLNWC

PNDKTVLANEQVIDGRCWRCDTEVIQKELYQYYLKITNYAEELLKDLEALEDHWPSQVLIMQKNWIGKSSGLQFGFKIA

DECLKACNGIQEIEVFTTRADTIYGVTYIAIAPEHPLVEHAIKQVSQEVSKMIKAILNTTQRERALEKKGAFLGIYAIHPLTK

QKIPVWVANFALANYGSGALMGVPACDERDFEFANLYHIPIKVITQSPQNLPHTKEEVLKNSGEWSDLSSSVAREQIIAY

FEKENLGKRVINYRLQDWGVSRQRYWGAPIPMIHCNHCGIVPETQLPVTLPEDIVIDGEGNPLEKHASWKFTQCPKCH

KNALRETDTMDTFIQSSWYFLRYTTPKNQRENQAFDQNYLKYFMPVDTYIGGIEHAILHLLYARFFTKALRDLGYLHLDE

PFKQLITQGMVLKNGAKMSKSKGNVVSPKEILKKYGADAARLFILFAAPPAKELEWNDSALEGAHRFIKRLYDKANAINP

TTSKPEFKEVSLNEAQKLGRKKVYEALKKSHEIFNKAESAYSFNTLIASCMEALNALSAQNNERILCEGYFVLLQILEPIIPHT

AWELSERLFKRENFKPIAIDEDALMEDFMTLGLTINGKRRAELKVNINASKEEIIVLAKKELEKYLENASVKKEIYVPNKLV

NFVIA 

>3024680|gi [Cytoplasmic] Aspartyl-tRNA synthetase (EC 6.1.1.12) (Aspartate--tRNA ligase) (AspRS) 

MRSHFCTEISEKDVGKIVKVAGWCNTYRDHGGVVFIDLRDKSGLVQLVCDPSSKAYEKALEVRSEFVLVAKGKVRLRGA

GLENPKLKTGKIEIVLEELIIENKSATPPIEIGNKHVNEDLRLKYRYLDLRSPNSYEIFKLRSEVALITRNTLAQKGFLEIETPILS

KTTPEGARDYLVPSRVHEGEFFALPQSPQLFKQLLMVGGMDRYFQIARCFRDEDLRADRQPEFTQIDAEMSFCDENDV

MGVVEDLLQEIFKAVGHTISKPFKRMPYKEAMENYGSDKPDLRFELPLIEVGDCFRDSSNAIFSNTAKDPKNKRIKALNV

KGADALFSRSVLKELEEFVRQFGAKGLAYLQIKEDEIKGPLVKFLSEKGLKNILERTDAQVGDIVFFGAGDKKIVLDYMGR

LRLKVAETLDLIDKDALNFLWVVNFPMFEKTENGYHAAHHPFTMPKNIECEDIEEVEAHAYDVVLNGVELGGGSIRIHK

EEMQKKVFEKINIHEEEAQKKFGFLLEALKFGAPPHGGFAIGFDRLIMLMTKSHSIRDVIAFPKTQKASCLLTNAPSPINEE

QLRELHIRLRK 

>3024119|gi [Cytoplasmic] S-adenosylmethionine synthetase (EC 2.5.1.6) (Methionine 

adenosyltransferase) (AdoMet synthetase) (MAT) 

MKDSFLFTSESVTEGHPDKMADQISDAVLDYIIERDQKAKVACETLVSNGFCMITGELKTSVYAPMQEIAREVVKKIGYT

DALYGFDYRSAAVLNGVGEQSPDINQGVDREDGEIGAGDQGLMFGYACKETETLMPLPIHLAHQLTFALAQKRKDNTL

PFLRPDGKSQVSVRYENNKPVSIDTIVISTQHSPEVSQKHLKEAVIEEIVYKVLSKEYLHDNIKFFVNPTGKFVIGGPQGDA

GLTGRKIIVDTYGGSCPHGGGAFSGKDPSKVDRSAAYAARYVAKNLVASGVCDKATVQLAYAIGVIEPVSIYVNTHNTSK

YSSAELEKCVKSVFKLTPKGIIESLDLLRPIYSLTSAYGHFGRELEEFTWEKTNKAEEIKAFFKR 

>3914408|gi [Cytoplasmic] Protoporphyrinogen oxidase (EC 1.3.3.4) (PPO) 

MHHMPRTTGMNVAVVGGGISGLAVAHHLRSRGTDAVLLESSARLGGAVGTHALAGYLVEQGPNSFLDREPATRALA

AALNLEGRIRAADPAAKRRYVYTRGRLRSVPASPPAFLASDILPLGARLRVAGELFSRRAPEGVDESLAAFGRRHLGHRA

TQVLLDAVQTGIYAGDVEQLSVAATFPMLVKMEREHRSLILGAIRAQKAQRQAALPAGTAPKLSGALSTFDGGLQVLID

ALAASLGDAAHVGARVEGLAREDGGWRLIIEEHGRRAELSVAQVVLAAPAHATAKLLRPLDDALAALVAGIAYAPIAVV

HLGFDAGTLPAPDGFGFLVPAEEQRRMLGAIHASTTFPFRAEGGRVLYSCMVGGARQPGLVEQDEDALAALAREELKA

LAGVTARPSFTRVFRWPLGIPQYNLGHLERVAAIDAALQRLPGLHLIGNAYKGVGLNDCIRNAAQLADALVAGNTSHAP 

>2500957|gi [Cytoplasmic] Alanyl-tRNA synthetase (EC 6.1.1.7) (Alanine--tRNA ligase) (AlaRS) 



MNSVNNIRSTFLDYFHRNGHEVLSSSPLVPRNDPTLMFTNAGMVDFKNVFTGLEKHSYNRATTAQKCVRAGGKHNDL

DNVGYTARHHTFFEMLGNFSFSNYFKEEAIFYAWNLLTKEFCLSKDKLLVTVYHDDDVAAGLWRKISGLSEEKIIRIATND

NFWMMGDTGPCGPCSEIFYDHGDKIWGGPPGSADEDGDRFIEIWNLVFMQYEQLSKEKRIELPQPSIDTGMGLERIA

AVLQGVHDNYDIDLFRTLIHASQEIIGVKATGDFFASHRVIADHLRSSAFLIADGIMPSNEGRGYVLRRIMRRAMRHAHL

LGSKDLLMWRLVPVLISEMGQAYPELVRAESLISEILKLEETRFRKTLERGLGLLNEASTHLEEGDYFNGEVAFKLYDTYGF

PLDLTQDALRRRGISVDVDAFDKAMKRQKAEARANWSGSGDCVTETVWFSIRDQVGATEFLGYETEKAEGIITALIRDG

EVVDHIDLGQKAMIVVNQTPFYGESGGQVGDSGIISGANFIFEVHDTQKKGDNVFIHIGEIKTGQAKKHDCVELIVDSA

RRRKIRANHSATHLLHESLRQTLGSHVVQKGSFVSPDRLRFDFSHPKSISSEELKKIEDLANDIVLQNSKVTTRLMAIDDAI

AEGAMALFGEKYGDEVRVISMGNNLEQTGSKKWWSIELCGGTHVQRTGDIGLIHIISETSVAAGVRRIEALTATAARLYL

HGQDRRVYEIAGLLKTSPADVQERVQTLLDERRKLEKELNDSRKKIALNGGSVNSQGDIQTINGISFMGGVVSNILPKDL

KALVDSGKKKIGSGVVAFISVSEDGKGSAVVGVTDDLTDTLNAVDLVRIISVTLGGQGGGGRRDMAQAGGSEGGKADE

ALVALKDSLKG 

>2492771|gi [Cytoplasmic] Alcohol dehydrogenase class III (EC 1.1.1.1) (Glutathione-dependent 

formaldehyde dehydrogenase) (EC 1.2.1.1) (FDH) (FALDH) (GSH-FDH) 

MRTRAAVAVEAGKPLEIMEVNLEGPKAGEVMVEIKATGICHTDEFTLSGADPEGMFPAILGHEGAGVVVEVGPGVTSV

KPGDHVIPLYTPECRQCPSCLSQKTNLCTAIRGTQGQGLMPDGTSRFSMLDGTPILHYMGCSTFSNYTVLPEIAVAKVR

PDAPFDKICYIGCGVTTGIGAVINTAKVEIGAKAVVFGLGGIGLNVIQGLKLAGADMIIGVDLNNAKKEWGERFGMTHF

VNPSEIDGDVVAHLVNMTKTPFDQIGGADYTFDCTGNVKVMRQALEACHRGWGQSIVIGVAPAGAEIQTRPFQLVT

GRVWKGSAFGGARGRTDVPKIVDWYMEGKIQIDPMITHILSLEEINKGFDLMHAGESIRSVVVF 

>2501042|gi [Cytoplasmic] Putative prolyl-tRNA synthetase (EC 6.1.1.15) (Proline--tRNA ligase) (ProRS) 

MRLSRYFLPVMKETPADAQIISHKLMLRAGMIRQTASGIYAWLPLGLRVLGRNEKIIREEQARAGAAELLMPTLQTADL

WPESGRYDAYGPEMLRFKDRHNCELLYGPTNEEMITALIRHNLQSYAILAGIFYHIQWKFRDEVRPRFGVMRGREFLM

KDAYSFDIDETAGRHNYNRMFVGYLNSFSRLGLRAIPMQADTGPIGGDLSHEFIVLAPNGERHVFYHSNWEQPTRHIE

ADFDDPKALQSIVNDHISDYAATDEKRDPLREAQAGDKLRQSRGIEVGHIFFFGTKYSKPMGFTLPGPDGKPIPIQMGS

YGIGISRLLGAIIEASHDDNGIIWPEAVAPYHVGLINLRIDDENCRAIADSLYQRLEAAGIDTLYDDRNERGGAKFATMDLI

GLPWQVVIGPKGAEKGVIELKNRASGEKQTISVEDAFNLLTAGHQQR 

>3025061|gi [Cytoplasmic] Beta-hexosaminidase (EC 3.2.1.52) (N-acetyl-beta-glucosaminidase) (Beta-N-

acetylhexosaminidase). 

MGPVMLDVEGYELDAEEREILAHPLVGGLILFTRNYHDPAQLRELVRQIRAASRNRLVVAVDQEGGRVQRFREGFTRLP

AAQSFAALSGMEEGGKLAQEAGWLMASEMIAMDIDISFAPVLDVGHISAAIGERSYHADPQKALAIASRFIDGMHEA

GMKTTGKHFPGHGAVTADSHKETPCDPRPQAEIRAKDMSVFSSLIRENKLDAIMPAHVIYSDVDPRPASGSPYWLKTV

LRQELGFDGVIFSDDLSMEGA 

 

>2500992|gi [Cytoplasmic] Glycyl-tRNA synthetase alpha chain (EC 6.1.1.14) (Glycine--tRNA ligase alpha 

chain) (GlyRS) 



MDSGETLTFQALILTLQNYWASRGCVVLQPYDMEVGAGTFHTATFLRALTPERWNTAYVQPSRRPTDGRYGDNPNRL

QHYYQFQVVLKPNPANIQELYLGSLKAIGIDTLTHDVRFVEDNWESPTLGAWGLGWEVWLNGMEVTQFTYFQQVGG

IECFPVTGEITYGLERLAMYIQGVDSVYDLVWADGEFGRVTYGDVFHQNEVEQSAYNFEHADVAKLFELFDFYEEQADK

LVAVNLPLPAYEMVLKASHAFNLLDARGAISVTERQRFILRVRTLARKVAISYTEARAKLGFPLADDAHKAEALEKWLPKE

PKIIL 

>12230916|gi [Cytoplasmic] Oxygen-independent coproporphyrinogen III oxidase (EC 1.-.-.-) 

(Coproporphyrinogenase) (Coprogen oxidase) 

MLDTIRWDADLIRRYDLSGPRYTSYPTAVQFHEGIGPFDQLHALRDSRKAGHPLSLYVHIPFCANICYYCACNKVITKDR

GRSAPYLARLVREIEIVSRHLSREQVVEQLHFGGGTPTFLSPGQLRELMSQLRTHLNLLDDDSGDYGIEIDPREADWSTM

GLLRELGFNRVSLGVQDFDMEVQKAVNRMQTPEETRTIVEAARTLQYRSINLDLIYGLPKQTPDSFARTVDEVIALQPD

RLSVFNYAHLPERFMPQRRINADDLPSPGQKLEMLQRTTEQLAAAGYRYIGMDHFALPDDELASAQEDGTLQRNFQG

YTTHGHCDLVGLGVSAISQIGDLYSQNSSDINDYQTSLDNGQLAIRRGLHCNSDDRVRRAVIQQLICHFELAFEDIETEFG

IDFRSYFAELWPDLERFAADGLIRLDAKGIDITSSGRLLVRSICMLFDRYLPSLNRQRFSRVI 

>3023329|gi [Cytoplasmic] 3-dehydroquinate synthase (EC 4.2.3.4) 

MERITVTLGERSYPITIAAGLFNEPASFLPLKSGDQVMLVTNETLAPLYLDKVRGVLERAGVNVDSVILPDGEQYKSLTVL

DTVFTALLKKPHGRDTTLVALGGGVIGDLTGFAAASYQRGVRFIQVPTTLLSQVDSSVGGKTAVNHPLGKNMIGAFYQP

ASVVVDLDCLKTLPARELTSGLAEVIKYGIILDADFFTWLEGNLDALLRLDGPAMAYCIRRCCELKAEVVAADEREAGLRA

LLNLGHTFGHAIEAEMGYGNWLHGEAVAAGIVMAARASERLGQFSSADTQRIIALLERAGLPVNGPCEMSAQDYLPH

MLRDKKVLAGELRLVLPLAIGKSEVRGGVSHEVVLSAIADCQQA 

>2506304|gi [Cytoplasmic] Cold shock protein capB (Cold acclimation protein B) (C8.0) 

MSNRQTGTVKWFNDEKGFGFITPQSGDDLFVHFKAIQSDGFKSLKEGQQVSFIATRGQKGMQAEEVQVI 

>3915192|gi [Cytoplasmic] Thioredoxin reductase (EC 1.8.1.9) (TRXR) 

MELKNHKKIIILGSGPAGYTAAIYSSRANLNPLLITGINKGGQLMNTNEIENWPGDFKKITGPELMNRMHEHSLKFKTEI

VYDNIISVEFKKKPFFLLGEYNKYTCDAVIIATGANPRYLGLSSENKFKGKGISTCAVCDGFFYKNKEIAVVGGGNTAIEETL

YLSNFVKKIYLIHRRNNFKAEKILIDRLLKIVKTKKVILHLNSTIEDILGNNKGVTHLLIKNKNLKEKKKLKIAVSGLFVAIGYIP

NTDIFTDQLKMKDGYIKIKKGTHGNYTQTNIPGVFAAGDVIDHVYRQAITSSASGCMAALDSERYLNSLS 

>3287879|gi [Cytoplasmic] N-acyl-D-aspartate deacylase (EC 3.5.1.83) (N-acyl-D-aspartate 

amidohydrolase) 

MTDRSTLDDAPAQADFIIAGATLIDGGGGPARQGDLAVRGGRIVALGDFAHAPGVPVIDARGLALAPGFIDSHTHDDG

YLLAHPEMLPKVSQGITTVVTGNCGISLAPLSRRQIPQPLDLLGPPELFRFATFRDWLRALAETPAAVNVIPLVGHTTLRV

AVMDDTGRAATDAERAAMRALLDEALQAGAFGVSTGTFYPPASAAPTDEIIDVCQPLRGRAGAIYATHLRDEADHIVP

AMEEALLIGRELDCRVVFSHHKLAGERNHGRSRETLDMISRAAATQRVCLDCHPYPATSTMLRLDRARLASRTLITWSK

GYPEATGRDFSEVMAELGLDDEAAIARLAPAGAIYFLMDQADVNRIFSHPLTTVGSDGLPFDPHPHPRQWGTFTNVLR

TMVREQRLLSLETAIHKMTGLAAAQYGLTERGLLRQGYHADLVLFDPANVTDTATFSAPIQVSQGIHAVWVNGRQVW

DGERTGAERPGQVLAPGDAIPWSQQSE 



>28202260|gi [Cytoplasmic] Putative pyrophosphorylase modD 

MIFLSQAQIDALLLEDIQGGDLTTRALNIGHQHGYIEFFLRQGGCVSGISVACKMLTTLGLTIDDAVSDGSQANAGQRLI

RAQGNAAALHQGWKAVQNVLEWSLRLFLIISLKCWRYFVNVTLMAIFACTRKAIPGTRLLPSQAILAAGGLIHRAGCAE

TILLFANHRHFLHDNQDWSGAINQLRRHAPEKKIVVEADAPKEAIAALRAQPDVLQLDKFSPQQATEIAQIAPSLAPHCT

LALTGGINLTTLKNYLDCGIRLFITSAPYYAAPADIKVSLQPAASI 

>6225129|gi [Cytoplasmic] 60 kDa chaperonin (Protein Cpn60) (groEL protein).   

MSVKQIAFGSKVGESLLNGVIKLANCVQVTLGPNGRNVLIEQSFGDPRVTKDGVTVAKHVELEDRYENLAAQLVKSVAS

KTADMVGDGTTTATVLARSIYSEAFKGTSAGMNSMELRAGIDHAVEIVVEKLKELSIPVKGDYQKISQVATVSANGDTEI

GDMIAQAMEKVGSDGVITVEEAKSFKTELDVVPGMQFDRGYISPYFITRQDKGIAELERSYILLYDGKISSAQSLLPVLEK

CAKESASLLIIAEDVEGEALRMLVVNKLRGVLKVAAVKSPGFGDRRKAMLGDIAVLTNGYVVSSEVGMRLEDVRIEDLG

RADTIVIEKDNTTVIVNGPARSSVKERCDKIRSEIQEATSDYDKEKLQERLAKLSGGVAVIRVGGATEVELKERKDRVEDA

MHATKAAVEEGIIPGGGTAFLRCVKPLEEVIKSAKVQERGRDFICGIDAVRKALSSPCYQIASNAGKEGGVVVAEVLKAS

DVNVGYDARHDQYVDMIKSGIIDPTKVARTALQNAGSVAGLLNTTEVIIAQVPEKEKPNMGGGMGGGMGGGMDF 

>6136085|gi [Cytoplasmic] Aromatic-amino-acid aminotransferase (EC 2.6.1.57) (AROAT) (ARAT) 

MLGNLKPQAPDKILALMGEFRADPRQGKIDLGVGVYKDATGHTPIMRAVHAAEQRMLETETTKTYAGLSGEPEFQKA

MGELILGDGLKSETTATLATVGGTGALRQALELARMANPDLRVFVSDPTWPNHVSIMNFMGLPVQTYRYFDAETRGV

DFEGMKADLAAAKKGDMVLLHGCCHNPTGANLTLDQWAEIASILEKTGALPLIDLAYQGFGDGLEEDAAGTRLIASRIP

EVLIAASCSKNFGIYRERTGCLLALCADAATRELAQGAMAFLNRQTYSFPPFHGAKIVSTVLTTPELRADWMAELEAVRS

GMLRLREQLAGELRDLSGSDRFGFVAEHRGMFSRLGATPEQVKRIKEEFGIYMVGDSRINIAGLNDNTIPILARAIIEVGV 

>2493643|gi [Cytoplasmic] 60 kDa chaperonin (Protein Cpn60) (groEL protein).  

MAAKDVKFGNDARVKMLRGVNVLADAVKVTLGPKGRNVVLDKSFGAPTITKDGVSVAREIELEDKFENMGAQMVKE

VASKANDAAGDGTTTATVLAQAIILKVMKAVAAGMNPMDLKRGIDKAVTVAVEELKALSVPCSDSKAIAQVGTISANS

DETVGKLIAEAMDKVGKEGVITVEDGTGLQDELDVVEGMQFDRGYLSPYFINKPETGAVELESPFILLADKKISNIREML

PVLEAVAKAGKPLLIIAEDVEGEALATLVVNTMRGIVKVAAVKAPGFGDRRKAMLQDIATLTGGTVISEEIGMELEKATL

EDLGQAKRVVINKDTTTIIDGVGEEAAIQGRVAQIRQQIEEATSDYDREKLQERVAKLAGGVAVIKVGAATEVEMKEKK

ARVEDALHATRAAVEEGVVAGGGVALIRVASKLADLRGQNEDQNVGIKVALRAMEAPLRQIVLNCGEEPSVVANTVK

GGDGNYGYNAVXRRIRQHDRHGYPGSNQITRSALQYAASVAGLMITTECMVTDLPKNDAADLGAAGGMGGMGGM

GGMM 

>3183104|gi [Cytoplasmic] "Ornithine carbamoyltransferase, anabolic (EC 2.1.3.3) (OTCase)" 

MENLLSVKDLSKQQILDLLALAKAVKANPAEYSQALAGKSIVTIYEKPSLRTRVTFDIGIHKLGGHAVYLDAQNGAIGERE

TVKDFAANISRWADAIVARVVSHKTLEGLVEHGSVPVVNSLCDLYHPCQALADFLTISEHYEDVSKVKLAYVGEGNNVT

HSLMLTGAILGAEVTAVCPRGSSPDAQIVKQAMALAEISGGKINVTDNLDAIVDYDVIYGDTWVSMGDDTPLAQVKEK

YMPYQINKALLMRTGIKHVLHCQPAHRELEITSEVMDGEHSLIFDQAENRMHAQNAVLLTLLK 

>113642|gi [Cytoplasmic] KHG/KDPG aldolase [Includes: 4-hydroxy-2-oxoglutarate aldolase (EC 4.1.3.16) 

(2-keto-4-hydroxyglutarate aldolase) (KHG-aldolase); 2-  



dehydro-3-deoxyphosphogluconatealdolase(EC4.1.2.14)(Phospho-2-dehydro-3-

deoxygluconatealdolase)(Phospho-2-keto-3-deoxygluconatealdolase)(2-keto-3-deoxy-6-

phosphogluconatealdolase)(KDPG-

aldolase)]MDSVMRLAPVMPVLVIEDIADAKPIAEALVAGGLNVLEVTLRTPCALEAIKIMKEVPGAVVGAGTVLNAKM

LDQAQEAGCEFFVSPGLTADLGKHAVAQKAALLPGVANAADVMLGLDLGLDRFKFFPAENIGGLPALKSMASVFRQV

RFCPTGGITPTSAPKYLENPSILCVGGSWVVPAGKPDVAKITALAKEASAFKRAAVA 

>416605|gi [Cytoplasmic] Medium-chain-fatty-acid--CoA ligase (EC 6.2.1.-) (Medium-chain acyl-CoA 

synthetase) 

MLGQMMRNQLVIGSLVEHAARYHGAREVVSVETSGEVTRSCWKEVELRARKLASALGKMGLTPSDRCATIAWNNIR

HLEVYYAVSGAGMVCHTINPRLFIEQITYVINHAEDKVVLLDDTFLPIIAEIHGSLPKVKAFVLMAHNNSNASAQMPGLIA

YEDLIGQGDDNYIWPDVDENEASSLCYTSGTTGNPKGVLYSHRSTVLHSMTTAMPDTLNLSARDTILPVVPMFHVNA

WGTPYSAAMVGAKLVLPGPALDGASLSKLIASEGVSIALGVPVVWQGLLAAQAGNGSKSQSLTRVVVGGSACPASMI

REFNDIYGVEVIHAWGMTELSPFGTANTPLAHHVDLSPDEKLSLRKSQGRPPYGVELKIVNDEGIRLPEDGRSKGNLMA

RGHWVIKDYFHSDPGSTLSDGWFSTGDVATIDSDGFMTICDRAKDIIKSGGEWISTVELESIAIAHPHIVDAAVIAARHE

KWDERPLLIAVKSPNSELTSGEVCNYFADKVARWQIPDAAIFVEELPRNGTGKILKNRLREKYGDILLRSSSSVCE 

>401168|gi [Cytoplasmic] Phenol 2-monooxygenase (EC 1.14.13.7) (Phenol hydroxylase) 

TKYNEAYCDVLIVGAGPAGVMAAAHLLSYGTTARPHRVRIFDATKEVNGSDESTESLSTDVIADALNSGASGPEKDAAS

TTEDLPMLVTTLQVSDVLHDTGDDTKIAYRETATEQQVLLLADTTANTSSTMNPRSMCEAGCRFHQIYQGHCFPEYEL

DSERLRSVDGRAQVLEDEHETGQLRLERLGRPEELLELDEENSMSVVTNLKAAPYKFLMKDVDENFPGELSTSGGKTTSI

SADESAIDAALHAVWDADDLGAAWHLDEASGLRAVDWNAAQWFKSGQPWTPDAAKSLQEGRVFLAGDARHRHPP

LTGIGKNTSIADCYNLTWKLLGVLLGVARADPARTYVAERVYIRMRAATDIAVDAEMESLAAKWITVQLTLSRSWISSAK

EAERWDAVLRDSAMSASKPMWTTSDMRASFDAGLMGHGHAHDHVTPTIKEFASSSISRSISELASTSWWESRGWG

NGGPFESLMEDARWTGAVESNCRYAAYDRDAPVLHEHVAWVTRFTSRARTAVLEAAVGQAHVVDCWDVGLVEPAL

DDLDSAGAGLHVAHHADQWPAQLDEAVWPRESLSDWRIVTDTSATGEGYQTSPREAPGDYADLNADNAKAHFNG

QFAGHKAYGDAAAADGGGCHGRILVGPAVRGRHLHREIPLGEECQRAAQPLFKEV 

>400847|gi [Cytoplasmic] Hydroxylamine reductase (EC 1.7.-.-) (Hybrid-cluster protein) (Prismane 

protein) (HCP) 

SNAMFCYQCQETVGNKGCTQVGVCGKKPETAALQDALIYVTKGLGQIATRLRAEGKAVDHRIDRLVTGNLFATITNAN

FDDDILAERVRMTCAAKKELAASLTDKSGLSDAALWEASEKSAMLAKAGTVGVMATTDDDVRSLRWLITFGLKGMAA

YAKHADVLGKHENSLDAFMQEALAKTLDDSLSVADLVALTLETGKFGVSAMALLDAANTGTYGHPEITKVNIGVGSNP

GILISGHDLRDLEMLLKQTEGTGVDVYTHSEMLPAHYYPAFKKYAHFKGNYGNAWWKQKEEFESFNGPVLLTTNCLVP

PKDSYKDRVYTTGIVGFTGCKHIPGEIGEHKDFSAIIAHAKTCPAPTEIESGEIIGGFAHNQVLALADKVIDAVKSGAIKKFV

VMAGCDGRAKSRSYYTDFAEGLPKDTVILTAGCAKYRYNKLNLGDIGGIPRVLDAGQCNDSYSLAVIALKLKEVFGLEDV

NDLPIVYNIAWYEQKAVIVLLALLSLGVKNIHLGPTLPAFLSPNVAKVLVEQFNIGGITSPQDDLKAFFG 

>401172|gi [Cytoplasmic] Tetracycline resistance protein from transposon Tn4351/Tn4400 



MTMRIDTDKQMNLLSDKNVAIIGGGPVGLTMAKLLQQNGIDVSVYERDNDREARIFGGTLDLHKGSGQEAMKKAGLL

QTYYDLALPMGVNIADKKGNILSTKNVKPENRFDNPEINRNDLRAILLNSLENDTVIWDRKLVMLEPGKKKWTLTFENK

PSETADLVILANGGMSKVRKFVTDTEVEETGTFNIQADIHQPEINCPGFFQLCNGNRLMASHQGNLLFANPNNNGALH

FGISFKTPDEWKNQTQVDFQNRNSVVDFLLKEFSDWDERYKELIHTTLSFVGLATRIFPLEKPWKSKRPLPITMIGDAAH

LMPPFAGQGVNSGLVDALILSDNLADGKFNSIEEAVKNYEQQMFMYGKEAQEESTQNEIEMFKPDFTFQQLLNV 

>266771|gi [Cytoplasmic] P-protein [Includes: Chorismate mutase (EC 5.4.99.5) (CM); Prephenate 

dehydratase (EC 4.2.1.51) (PDT)] 

MNPDNPLLALRDKISAVDKKLLTLLAERRLLAVEVAQAKLATHRPIRDVERERALLENLIVLGKAHNLDAHYITRLFQLVIE

DSVLTQQALLQKNLNHPHAHAARIAFLGPKGSYSHLAARNYASRHFDSMVECGCLKFHDIIKQVENGVADYAVMPIEN

TSSGSINDVYDLLQQTSLSIVGELTLPIDHCVLVNGPTDLQQIETVYSHPQPFQQCSQFINRFPHWKIEYTESTAAAMEKV

AALNSPKVAALGSEAGGELYQLQVLERNLANQQQNHTRFIVLARKAIEVSDQVPAKTTLIMATGQQAGALVDALLVLR

QHNLIMSKLESRPINGNPWEEMFYIDVQGNLQSERMQQALQELQTMTRSLKVLGCYPSENVVPAEPGR 

>586270|gi [Cytoplasmic] XylDLEGF operon transcriptional activator 1 

MDFRLLNEKSQIFVHAEPYAVSDYVNQYVGTHSIRLPKGGRPAGRLHHRIFGGLDLCRISYGGSVRVISPGLETCYHLQIIL

KGHCLWRDHGQEHYFAPGELLLLNPDDQADLTYSEDCEKFIVKLPSVVLDRACSENNWHKPREGIRFAARHNLQQLDG

FINLLGLVCDEAEHTKSMPRVQEHYAGIIASKLLEMLGSNVSREIFSKGNPSFERVVQFIEENLKRNISLERLAELAMMSP

RSLYNLFEKHAGTTPKNYIRNRKLESIRACLNDPSANVRSITEIALDYGFLHLGRFAENYRSAFGELPSDTLRQCKKEVA 

>6648085|gi [Cytoplasmic] Pectate disaccharide-lyase (EC 4.2.2.9) (Exopolygalacturonate lyase) (ExoPL) 

MSIFTDLNTSRKWQIDQWLSAVNSHIEKIQQYGHSVVNPTPLLADGFEIKTQSPVVWQFPDGHDAPISNFASQQNWL

RLLISMSVITETEKYRHLAFCQSEYFLNRFVDENSGLFYWGGHRFINLDTLASEGPESKSMVHELKHHLPYYEFLHQVNPE

KTRHFIQGFWNAHVEDWSCLDLGRHGDYARQRDPDVFLHSRHDVVTPANWPELPLTKGLTFVNAGTDLIYAAFVYAR

HTGDAHAAAWGKHLYRQYVLARNPETGMPVYQFSSPLQRQPVPADDNQTQSWFGDRAQRQFGPEFGAIAREANVL

FRDMRPLLIDNPLAMLDILRHQPDAEILTWVIAGLKNYYQYAYDVNSNSLRPMWNNGQDMTDYCFKRDGYYGKAGT

VLKPFPLEGDYLLPLVRAWLLSDDDDLHTLIVTMLSRLEKQGIHQSASPFLLLAITELAHAKQSAQWAEYAWQMAEILFK

RYFHHGLFVRSEHHRYVRLDDPFPAILLTLIAACRNKWSEVPAVLTQGGYIHGDYRINGESRVIYDTGIYLPRKINPLILFLQ

IHHY 

>1169790|gi [Cytoplasmic] Glyceraldehyde 3-phosphate dehydrogenase (EC 1.2.1.12) (GAPDH) 

MTIKIGINGFGRIGRVLFRLAQERENIEVVAINDLLDPKYIAYMLKYDSTHGNFKKDIEVKNNNLIINGKKIRITSIKDPEKL

MWDKLLIDVVIESTGLFLTKDTAYKHILSGAKKVVITGPSKDDIPMFVRGANFDKYKGEKIVSNASCTTNCLAPLSKVIDD

HFGIIEGLMTTVHASTATQKIVDSASKKDWRGGRGALQNIIPSSTGAAVAVGKVLPNLNGKLTGIAFRVPTANVSVVDL

TVRYKKTATYNEICEVVKNASEQKMKGILGYTEDEVVSTDFNGKELTSIFDAKAGLSLNKNFAKLISWYDNETGYSSKVLD

LVELVALK 

>585479|gi [Cytoplasmic] Cystathionine beta-lyase (EC 4.4.1.8) (CBL) (Beta-cystathionase) (Cysteine 

lyase) (Osteotoxin) 



SDTSAKHIDTLLQHLGSAPFNPDTGAAPVNLPSVRASTVRFQSLAKLEDAQRRKAAGERASTYGRMGMDTHAALEQV

FAELEGGTHCYLASSGLAGISMVFLSLLSAGEHALVADCAYGPVHELHEAVLSRLGIDVTFFDAKADLASLVRPTTRLIFAE

APGSLLFEMLDMPALARFAKQHDLILATDNTWGSGYIYRPLTLGAQVSVIAGTKYVGGHSDLMLGAVVTNDEAIAKRL

NRTQYALGYSVSADDAWLALRGVRTMPVRMAQHARHALEVCEFLQNRPEVVRLYHPAWPADPGHALWQRDCSGS

NGMLAVQLGLSPQAARDFVNALTLFGIGFSWGGFESLVQLVTPGELARHQYWQGGSDALVRLHIGLESPADLIADLAQ

ALDRAA 

>20141792|gi [Cytoplasmic] Ornithine carbamoyltransferase chain I (EC 2.1.3.3) (OTCase-1) 

STFYQKPFLKLLDFTASELTALLQLAAKLKADKKNGKEEQKLVGKNIALIFEKDSTRTRCSFEVAAYDQGARVTYLGSSGSQ

IGHKESIKDTARVLGRMFDGIQYRGYGQEIVETLAEYSGVPVWNGLTDEYHPTQLLADLLTMQEHLPGKAFNEMTLVY

AGDARNNMGNSMLEAAALTGLDLRLVAPKACWPQAALVAECSAMAKKNGGAITLTEDIASGVKGADFIYTDVWVS

MGEPKEKWAERIALLRDYQVNSQMMALTGNPQVKFLHCLPAFHDDETTLGKKMAEEYGLHGGMEVTDEVFESAASI

VFDEAENRMHTIKAVMVATLSK 

>3024610|gi [Cytoplasmic] Selenocysteine-specific elongation factor (SelB translation factor) 

MPVIMGTAGHIDHGKTSLIKALTGINCDRLAEEQKRGITIELGFAYLDLTPEVRLGIIDVPGHERFVKNMVSGAAGIDFVL

LVIAADEGIMPQTREHLEICSLLGIRAGLVALTKTDMVEEDWLELVHEEVQTYLAGSFLEGAPIVPVSAHTGAGLEELKGY

IAELSSTFAPDRRSDLFRLPVDRVFTMKGHGTVVTGTSISGALRLGEEIEIVPSGHRSKVRGLQVHGTAAEVARAGERTA

VNLYGLEVAELERGEVLAHPQTLFPSPVWDVEMTCLSSSPNPLKHRTEVHFHHGSREILAKLFFLDRDKLEPGETAVCQV

RFPRPLPGVYGDRCIVRSFSPLQTVAGGRIINPLGRKVRRHSKDMETLSTLGAATGEELLLAQLRLAGRGGLTVAELRIMT

DMESKLLDKTLQILGGKQLAFQFDRDDKRFVGADVLDGLAGACLEYLGEYHRREPMRQGLSRAELISGFGRGMHPKLV

HFLVERLVKSGQVLLEADILRLPGHVVSLASDQSGLRTLMETTYVQAGLMPPTTKAFLEENGLTAKDVAQMFRLLMEEG

VLIKVSEEFYYAKTAMDEIIGRVRSFFESNQEMGPQDFRDLTELTRKFAIPVLEYLDKEKITMRIGDKRQIRKR 

>3023797|gi [Cytoplasmic] FMN-binding protein 

MLPGTFFEVLKNEGVVAIATQGEDGPHLVNTWNSYLKVLDGNRIVVPVGGMHKTEANVARDERVLMTLGSRKVAGR

NGPGTGFLIRGSAAFRTDGPEFEAIARFKWARAALVITVVSAEQTL 

>12644654|gi [Cytoplasmic] Chemotaxis protein cheZ 

MQLIQELSQARDRGLYQEVGKLTRELHNAIVDFQIDPHSPHAQEMSQIADATDRLSYVVEMTEKAANRTMDLVEQSA

PLVNQLGDDSRELHQEWQRFMRREIDADGFRELAKRIEQFLVRSGENAGQLSSQLNDILLAQDYQDLTGQVIKRVTKL

VTEVESNLVKLVWMAGQVDRYAGIEHDHVSMRHQAALERSAKGEGPQVAAEKREDVVSGQDDVDDLLSSLGF 

>2498638|gi [Cytoplasmic] NirF protein 

MNLRPLAPLLLTLLAGCSQQPPLRGSGDLGVLIERADGSVQILDGTAKTSLARVEGLGDLSHASLVFSRDQRYAYVFGRD

GGLTKLDLLAQRIDKRLIQGGNSIGGAISQDGRLVAVSNYEPGGVKVFDSRTLELVAEIPATRLPGQDRNSRVVGLVDAP

GQRFVFSLFDSGEIWIADFSQGDTPHLTRFRDIGKQPYDALISPDGRYYMAGLFGEDGMAQLDLWHPERGVRRVLGD

YGRGQRKLPVYKMPHLEGWTIASDQAFVPAVGHHQVLVLDARDWKQTDAIDVAGQPVFVMTRPDDRQIWVNFAY

PDNDKVQVIDSETHEVIETLRPGPGVLHMEFSGRGDQVWISVRDADQLQVWDPYRLKRIGSLPARSPSGIFFSHRAQHI

GL 



>2498637|gi [Cytoplasmic] NirF protein 

MIRPFLLLAAVGLLTACAQQPLRGTGDLGVVVERATGSLQIIESSNQSQIARIEGLGDLSHASVVFSRDQRYAYVFGRDG

GLTKVDLLRHRIDRRVIQGGNSIGGAISQDGTLIAVGNYEPGGVKVFDAKTLELVADIPATPLADGSRNARVVGVIDVPG

RRFIYSLFDTDETWLLDFSQGNEPQITRFEGIGRQPYDALLTPEGRYYIAGLFGEDGMAKIDLWHPERGVERILDGYGRG

EQKLPVYKMPHLEGWTVAGNQTFVPAVGQHRVLVMDSQNWQQTAAIDVAGQPIFVMARPDARQIWVNFAHPDN

HRVQVIDSETHEIIADLEPGPAVLHMEFTARGDQLWLSVRDGEEIQVWDPYTLKLLKRLPAHSPSGIFFSSRAHETGL 

>2833491|gi [Cytoplasmic] Acylneuraminate cytidylyltransferase (EC 2.7.7.43) (CMP-N- 

acetylneuraminic acid synthetase) (CMP-NeuNAc synthetase) (CMP-sialic acid synthetase) 

MEKQNIAVILARQNSKGLPLKNLRKMNGISLLGHTINAAISSKCFDRIIVSTDGGLIAEEAKNFGVEVVLRPAELASDTASS

ISGVIHALETIGSNSGTVTLLQPTSPLRTGAHIREAFSLFDEKIKGSVVSACPMEHHPLKTLLQINNGEYAPMRHLSDLEQP

RQQLPQAFRPNGAIYINDTASLIANNCFFIAPTKLYIMSHQDSIDIDTELDLQQAENILNHKES 

>2492889|gi [Cytoplasmic] Adenylate cyclase (EC 4.6.1.1) (ATP pyrophosphate-lyase) (Adenylyl cyclase) 

MLVKLDTLVARYDELNRLKTQRALGLMSRYGQQVFQLLPVMLHFNHPLLPGYVAGDVPHGIWSFTANEAQQAFIQDL

CQNANCQNGLTTHDKSIQGLYSMGSTSSIGQCCHSDLDIWVCHVAGLSQERLELLDLKCQQLSKWAEQRGVDLNFFLI

PEDKFRQRNDAQMQGESCGSAQHLLLLDEFYRSAMLIAGKRLLWYLVPAEYDDRYDEYVNGLFAHGKLSQDDWLDL

GGFDRIPAEEYFGSALWQLYKGIDSPYKAVLKSVLMEAYSHEYPNTRLLSVTSRDWFQHNEGMHYRLDNYCLMLDKVT

NYLKSIGDMQRLDLVRRCFYLKVCDGLSHPKEDHSPAWRREQMTQLVAYWGWSPERLHHLDHRQEWKVEDVKVAH

AELLEALMQSYRNLIQFARRNNISESINPEDIGILSRKLYAAFESLPGKVQRINLTIAPDLSEPDLSLVQVPHGRLNRAGWY

LYKHSLEPADIIGRAPLEYNGYISKLVSWAYFNGLLTPQSRVHLFNQGSDLHIDNLHQFCRDLSGTFPVKYPRATNLALSR

PCEIRQLSIFLNLETDPTSHWVGQVIEFDANAADVFSFGRNLECLVGSVDLVYRNSWSEIRTLHFQGDEAVVDALTTILG

KMHQDAAAPEMIEVFCYSQHFRSLVRTRFQQLVAECIELRLARDKQQLVKTLALGKEKYGIFFERRGVSVKKLENAIDFY

RHISHNKLDHLPLRLDKTHSQHLPGIVDSYASEGLVQFFFDTRDAGTNIYILDEANRVEIYQHFAGNKDELVQGVNRFYT

SSHERFSDAGQFSNFNLPPYYEIVQVNGELEVIPYRSQGPLRDGAGQARELGSATG 

>2494084|gi [Cytoplasmic] Glycerate dehydrogenase (EC 1.1.1.29) (NADH-dependent hydroxypyruvate 

reductase) (HPR) (GDH) (Hydroxypyruvate dehydrogenase) (Glyoxylate  

reductase)(HPR-

A)TKKVVFLDRESLDATVREFNFPHEYKEYESTWTPEEIVERLQGAEIAMINKVPMRADTLKQLPDLKLIAVAATGTDVV

DKAAAKAQGITVVNIRNYAFNTVPEHVVGLMFALRRAIVPYANSVRRGDWNKSKQFCYFDYPIYDIAGSTLGIIGYGAL

GKSIAKRAEALGMKVLAFDVFPQDGLVDLETILTQSDVITLHVPLTPDTKNMIGAEQLKKMKRSAILINTARGGLVDEAA

LLQALKDGTIGGAGFDVVAQEPPKDGNILCDADLPNLIVTPHVAWASKEAMQILADQLVDNVEAFVAGKPQNVVEA 

>12230891|gi [Cytoplasmic] Nucleoside diphosphate kinase (EC 2.7.4.6) (NDK) (NDP kinase) (Nucleoside-

2-P kinase) 

MALQRTLSIIKPDAVSKNVIGEILTRFEKAGLRVVAAKMVQLSEREAGGFYAEHKERPFFKDLVSFMTSGPVVVQVLEGE

DAIAKNRELMGATDPKKADAGTIRADFAVSIDENAVHGSDSEASAAREIAYFFAATEVCERIR 

>17366061|gi [Cytoplasmic] Formaldehyde-activating enzyme fae 



AKITKVQVGEALVGDGNEVAHIDLIIGPRGSPAETAFCNGLVNNKHGFTSLLAVIAPNLPCKPNTLMFNKVTINDARQA

VQMFGPAQHGVAMAVQDAVAEGIIPADEADDLYVLVGVFIHWEAADDAKIQKYNYEATKLSIQRAVNGEPKASVVTE

QRKSATHPFAANA 

>79075|gi [InnerMembrane] membrane integral membrane protein|high-affinity branched-chain amino 

acid transport LIV-I system LivA protein 

MSEQFLYFLQQMFNGVTLGSTYALIAIGYTMVYGIIGMINFAHGEVYMIGSYVSFMIIAALMMMGIDTSWLLVAAGFI

GAIIIASAYGWSIERVAYRPVRNSKRLIALISAIGMSIFLQNYVSLTEGSRDVALPSLFNGQWIVGSSENFSASITTMQAVI

WIVTFLAMLALTIFIRYSRMGRACRACAEDLKMASLLGINTDRVIALTFVIGAAMAAVAGVLLGQFYGVINPYIGFMAG

MKAFTAAVLGGIGSIPGAMIGGLILGVAEALSSAYLSTEYKDVVSFALLILVLLVMPTGILGRPEVEKV 

>79076|gi [InnerMembrane] membrane integral membrane protein|high-affinity branched-chain amino 

acid transport LIV-I system LivE protein 

MKPMHIAMALFSAAMFFVLAGVFMGVQLELDGTKLVVDTAADIRWQWIFIGTAVVFFFQLLRPMFQKAVKHVSGPK

FILPAIDGSTVKQKLFLMALLVIAVAWPFMVSRGSVDIATMTMIYIILGLGLNVVVGLSGLLVLGYGGFYAIGAYTFALLN

HYYGLGFWTCLPLAGLVSAAAGFLLGFPVLRLRGDYLAIVTLGFGEIVRILLLNNTEITGGPNGISQIPKPTLFGLEFSRSTR

EGGWDTFSNFFGVKYDPSDRVIFLYLVALLLVVLSLFVINRLLRMPLGRAWEALREDEIACRSLGLSPTRIKLTAFTISAAFA

GFAGTLFAARQGFVSPESFTFAESAFVLAIVVLGGMGSQFAVILAAVLLVVSRELMRDFNEYSMLMLGGLMVLMMIW

RPQGLLPMTRPQLKLKSGQAKGEQA 

>146547|gi [InnerMembrane] membrane integral membrane protein|kdpA 

MAAQGFLLIATFLLVLMVLARPLGSGLARLINDIPLPGTTGVERVLFRALGVSDREMNWKQYLCAILGLNMLGLAVLFF

MLLGQHYLPLNPQQLPGLSWDLALNTAVSFVTNTNWQSYSGETTLSYFSQMAGLTVQNFLSAASGIAVIFALIRAFTRQ

SMSTLGNAWVDLLRITLWVLVPVALLIALFFIQQGALQNFLPYQAVNTVEGAQQLLPMGPVASQEAIKMLGTNGGGF

FNANSSHPFENPTALTNFVQMLAIFLIPTALCFAFGEVMGDRRQGRMLLWAMSVIFVICVGVVMWAEVQGNPHLLA

LGTDSSINMEGKESRFGVLVSSLFAVVTTAASCGAVIAMHDSFTALGGMVPMWLMQIGEVVFGGVGSGLYGMMLFV

LLAVFIAGLMIGRTPEYLGKKIDVREMKLTALAILVTPTLVLMGAALAMMTDAGRSAMLNPGPHGFSEVLYAVSSAAN

NNGSAFAGLSANSPFWNCLLAFCMFVGRFGVIIPVMAIAGSLVSKKSQAASSGTLPTHGPLFVGLLIGTVLLVGALTFIPA

LALGPVAEYLS 

>3024412|gi [InnerMembrane] membrane integral membrane protein|Chemotaxis pomA protein 

MDLATLLGLIGGFAFVIMAMVLGGSIGMFVDVTSILIVVGGSIFVVLMKFTMGQFFGATKIAGKAFMFKADEPEDLIAKI

VEMADAARKGGFLALEEMEINNTFMQKGIDLLVDGHDADVVRAALKKDIALTDERHTQGTGVFRAFGDVAPAMGMI

GTLVGLVAMLSNMDDPKAIGPAMAVALLTTLYGAILSNMVFFPIADKLSLRRDQETLNRRLIMDGVLAIQDGQNPRVI

DSYLKNYLNEGKRALEIDE 

>3914018|gi [InnerMembrane] membrane integral membrane protein|Melibiose carrier protein 

(Thiomethylgalactoside permease II) (Melibiose permease) (Na+ (Li+)/melibiose symporter) (Melibiose 

transporter) 



MSISMTTKLSYGFGAFGKDFAIGIVYMYLMYYYTDIVGLSVGVVGTLFLVARILDAIADPIMGWIVNCTRSRWGKFKPW

ILIGTITNSVVLYMLFSAHHFSGGALLAWVWLTYLLWGFTYTIMDVPFWSLVPTITLDKREREQLVPYPRFFASLAGFVTA

GVTLPFVSAVGGADRGFGFQMFTLVLIAFFVISTLVTLRNVHEVYSSDSGVSEDSSHLSLGQMVALIYKNDQLACLLGM

ALAYNTAANIIAGFAIYYFTYVIGSAEMFPYYMSYAGAANLLTLILFPRLVKGLSRRILWAGASIMPVLGCGVLLLMALSG

VYNIALISLAGVLLNIGTALFWVLQVIMVADTVDYGEYTMNIRCESIAYSVQTLVVKAGSAFAAWFIAIVLGIIGYVPNTA

QSPHTLLGMQAIMIALPTLFFALTLFLYFRYYKLNGDMLRRIQIHLLDKYRRVPENVVEPERPIVVPNQV 

>3914490|gi [InnerMembrane] membrane integral membrane protein|"PTS system, glucitol/sorbitol-

specific IIC2 component (EIIC2-GUT) (Glucitol/sorbitol-permease IIC2 component) (Phosphotransferase 

enzyme II, C2 component)" 

MIEAITHGAEWFIGLFQKGGEVFVGMVTGILPLLISLLVIMNALIVFVGQRRIEKLAQKCAGNPVTRYLVLPFIGTFVFCN

PMTHSLGKFLPEKYKPSYYAAASYSCHSMNGLFPHINPGELFVYLGIANGLTTLGVPLGPLAVSYLLVGLITNFFRGWVTD

LTTSVFEKKMGIKLDKSVHL 

>3914491|gi [InnerMembrane] membrane integral membrane protein|"PTS system, glucitol/sorbitol-

specific IIBC component (EIIBC-GUT) (Glucitol/sorbitol-permease IIBC component) (Phosphotransferase 

enzyme II, BC component) (EC 2.7.1.69) (EII-GUT)" 

MANTIEIRKGESGWGGPLSINVTAGKKIVYITAGTKPAIVDHLVALTGWEAVDGFKQGEPPAEEIGVAVIDCGGTLRCGL

YPKRRIPTINIHATGKSGPLAQFITEDIYVSGVRVADIRVANDAEAAPPEVAVADVAVNAGKGTGRDYDTSKKITEQSDG

LLAKVGMGMGSAVAILFQSGRETIDTVLKTILPFMAFVSALIGIIMASGLGDFIAHGLTPLANSPVGLVTLALICSFPLLSPF

LGPGAVIAQVIGVLVGVQIGQGTIPPHLALPALFAINAQAACDFIPVGLSLANARQETVRVGVPAVLVGRFITGAPTVLL

AWAASSFIYH 

>3122116|gi [InnerMembrane] membrane integral membrane protein|Cell division protein ftsH 

homolog (EC 3.4.24.-) 

MDNNHKGPNDPNSKKPLLQNPLLLIAIFGIIIFVAMRVMNSDEGFGDRFLSTSTKNISYHEMKELIEKKEVDSVSIGQTLI

KAISKEGNNKTIYVAKRVPDLSLVPLLDSQKINYSGFSESNFFADILGWLLPVLVILGLWMFMASRMQKNMGGGIFGM

GSSKKLINAEKPKVRFNDMAGNEEAKEEVVEIVDFLKYPDRYASLGAKIPKGVLLVGPPGTGKTLLAKAVAGEASVPFFS

MGGSSFIEMFVGLGASRVRDLFDIAKKEAPSIIFIDEIDAIGKSRAAGGMISGNDEREQTLNQLLAEMDGFGSENAPVIV

LAATNRPEILDPALLRPGRFDRQVLVDKPDFKGRVEILKVHIKPVKLANDVDLQEIAKLTAGLAGADLANIINEAALLAGR

NNQKEVKQQHLKEAVERGIAGLEKKSRRISPKEKKIVAYHESGHAVISEMTKGSARVNKVSIIPRGMAALGYTLNTPEEN

KYLMQKHELIAEIDVLLGGRAAEDVFLQEISTGASNDLERATDIIKGMVSYYGMSDVSGLMVLEKQRNSFLGGGFGSGR

EFSEKMAEEMDSFIKNLLEERYVHVKQTLSDYKDAIEVMVNELFEKEVITGERVREIISEYEVSHNLQTRLVPLEEHAS 

>3913429|gi [InnerMembrane] membrane integral membrane protein|Anaerobic C4-dicarboxylate 

transporter dcuA 

MLVFEILVVLAAIFLGVRLGGIAIGYAGGLGMIVLCLGLGLKPGSIPIDVILIIMSVIAAIAAMQVAGGLDYLVHLAEKLLRS

QPKHITFLAPVVTYFMTLLAGTGHTAFSTLPVIAKVAKEQGVKPSVPLSIAVVASQIAITASPVSAAVVFMSGALEPLGVG

YLQLLAICIPTTFIGCMITAFICNLFNTDLSKDPVYQERVAKGMVKLRGQTQYVAKPGAKLSVLIFLVGILAVVFYATAISKN

VGLIQNPIVGRDSAIMMFMLTTATLIAMFAKIDTDAVLNASTFKSGMTACICVLGVAWLGDTFVSNHINDIKGFAGGIL



EGHPWMLAITLFFASMLLYSQAATAKALIPAAIALSVDPVTLIASFAAVSALFVLPTYPTLLAAVQMDDTGSTRIGKFVFN

HPFIVPGVLAIGISVALGFIVAPILL 

>20455199|gi [InnerMembrane] membrane integral membrane protein|Tyrosine-protein kinase ptk (EC 

2.7.1.112) 

MYVMSQTTNTEDTIDLKELFFSLIAQWKLIALCIILSLICALLYLRATPDTYSVNALVQVEENKGASAALLGDLSSMIEQKQ

PAQAEIEILKSRLVLGNVIQHLNLDLKISGTENSFTDRLLSPHHYQTEYQPKSVLFKDDEKVFDIRQFNIPASFRDKKIELRF

KDGQFSLTNTQTEQVILTGKTNQSNTLRTADGLWNISIYTQDQLNDVYLIQKQSLPAAVNNILTNYSVAEKGKLTGILGL

NYQGTDKTHITQVLNAILVSYSQQNIERRSAETAQTLKFLDEQLPELKQQLDVAEREFNKFRQQYNTVDVTKESELFLTQ

SVTLETQKAQLEQQVAEAGAKYTSEHPVMKQMNAQLGAINKKIGELNATLKELPDLQRRYLQLYREVEVKQQLYTALL

NSYQQLRIAKAGEIGNVRIVDTAVEPIEPIAPKKLQILILSIFLGGFLGTLLALLRNMMRSGIKDSTQIENELDLPVYATVPRS

PVQESRINILKKKKNIPILAVKNSDDIAIESLRSMRTAIHFALSSARNNLITISGPAPEVGKSFISTNLATILAQSDKRVLIIDAD

LRRGYLHKYFNLDTQPGLTELLNGQQSLETVIRHTEVPGLSVISRGKSPANPSELLSSNQFKNLLEQMSEKFDHVIIDTPPV

LAVTDGIIISQYTGVNLVIARYAKTQMKELELTLNRFEQAGVKVNGFILNDIQRSSAGYGYGYGYNYAYAYKANKESD 

>131498|gi [InnerMembrane] membrane integral membrane protein|"PTS system, mannitol-specific 

IIABC component (EIIABC-MTL) (Mannitol- permease IIABC component) (Phosphotransferase enzyme II, 

ABC component) (EC 2.7.1.69) (EII-MTL)" 

MSSDIKIKVQSFGRFLSNMVMPNIGAFIAWGIITALFIPTGWLPNETLAKLVGPMITYLLPLLIGYTGGKLVGGERGGVV

GAITTMGVIVGADMPMFLGSMIAGPLGGWCIKHFDRWVDGKIKSGFEMLVNNFSAGIIGMILAILAFLGIGPIVEALSK

MLAAGVNFMVVHDMLPLASIFVEPAKILFLNNAINHGIFSPLGIQQSHELGKSIFFLIEANPGPGMGVLLAYMFFGRGSA

KQSAGGAAIIHFLGGIHEIYFPYVLMNPRLILAVILGGMTGVFTLTILGGGLVSPASPGSILAVLAMTPKGAYFANIAGVCA

AMAVSFVVSAILLKTSKVKEEDDIEAATRRMQDMKAESKGASPLSAGDVTNDLSHVRKIIVACDAGMGSSAMGAGVL

RKKIQDAGLSQISVTNSAINNLPPDVDLVITHRDLTERAMRQVPQAQHISLTNFLDSGLYTSLTERLVAAQRHTANEEKV

KDSLKDSFDDSSANLFKLGAENIFLGRKAATKEEAIRFAGEQLVKGGYVEPEYVQAMLDREKLTPTYLGESIAVPHGTVEA

KDRVLKTGVVFCQYPEGVRFGEEEDDIARLVIGIAARNNEHIQVITSLTNALDDESVIERLAHTTSVDEVLELLAGRK 

>125321|gi [InnerMembrane] membrane integral membrane protein|Diacylglycerol kinase (EC 

2.7.1.107) (DAGK) (Diglyceride kinase) (DGK) 

ANNTTGFTRIIKAAGYSWKGLRAAWINEAAFRQEGVAVLLAVVIACWLDVDAITRVLLISSVMLVMIVEILNSAIEAVVD

RIGSEYHELSGRAKDMGSAAVLIAIIVAVITWCILLWSHFG 

>2506809|gi [InnerMembrane] membrane integral membrane protein|Signal peptidase I (EC 3.4.21.89) 

(SPase I) (Leader peptidase I) 

MANMFALILVIATLVTGILWCVDKFFFAPKRRERQAAAQAAAGDSLDKATLKKVAPKPGWLETGASVFPVLAIVLIVRSF

IYEPFQIPSGSMMPTLLIGDFILVEKFAYGIKDPIYQKTLIETGHPKRGDIVVFKYPEDPKLDYIKRAVGLPGDKVTYDPVSK

ELTIQPGCSSGQACENALPVTYSNVEPSDFVQTFSRRNGGEATSGFFEVPKNETKENGIRLSERKETLGDVTHRILTVPIA

QDQVGMYYQQPGQQLATWIVPPGQYFMMGDNRDNSADSRYWGFVPEANLVGRATAIWMSFDKQEGEWPTGLR

LSRIGGIH 



>126490|gi [InnerMembrane] membrane integral membrane protein|Lipoprotein signal peptidase (EC 

3.4.23.36) (Prolipoprotein signal peptidase) (Signal peptidase II) (SPase II) 

MSQSICSTGLRWLWLVVVVLIIDLGSKYLILQNFALGDTVPLFPSLNLHYARNYGAAFSFLADSGGWQRWFFAGIAIGIS

VILAVMMYRSKATQKLNNIAYALIIGGALGNLFDRLWHGFVVDMIDFYVGDWHFATFNLADTAICVGAALIVLEGFLPS

RAKKQ 

>114442|gi [InnerMembrane] membrane integral membrane protein|ATP synthase A chain (EC 3.6.3.14) 

(Protein 6) 

MASENMTPQDYIGHHLNNLQLDLRTFSLVDPQNPPATFWTINIDSMFFSVVLGLLFLVLFRSVAKKATSGVPGKFQTAI

ELVIGFVNGSVKDMYHGKSKLIAPLALTIFVWVFLMNLMDLLPIDLLPYIAEHVLGLPALRVVPSADVNVTLSMALGVFIL

ILFYSIKMKGIGGFTKELTLQPFNHWAFIPVNLILEGVSLLSKPVSLGLRLFGNMYAGELIFILIAGLLPWWSQWILNVPW

AIFHILIITLQAFIFMVLTIVYLSMASEEH 

>123172|gi [InnerMembrane] membrane integral membrane protein|Histidine transport system 

permease protein hisM 

MIEIIQEYWKSLLWTDGYRFTGVAITLWLLISSVVMGGLLAVILAVGRVSSNKFIRFPIWLFTYIFRGTPLYVQLLVFYSGM

YTLEIVKGTDLLNAFFRSGLNCTVLALTLNTCAYTTEIFAGAIRSVPHGEIEAARAYGFSSFKMYRCIILPSALRIALPAYSNE

VILMLHSTALAFTATVPDLLKIARDINSATYQPFTAFGIAAVLYLLISYVLISLFRRAERRWLQHVSSK 

>123175|gi [InnerMembrane] membrane integral membrane protein|Histidine transport system 

permease protein hisQ 

MLYGFSGVILQGAIVTLELALSSVVLAVLIGLVGAGAKLSQNRVTGLIFEGYTTLIRGVPDLVLMLLIFYGLQIALNVVTDSL

GIDQIDIDPMVAGIITLGFIYGAYFTETFRGAFMAVPKGHIEAATAFGFTHGQTFRRIMFPAMMRYALPGIGNNWQVIL

KATALVSLLGLEDVVKATQLAGKSTWEPFYFAVVCGLIYLVFTTVSNGVLLLLERRYSVGVKRADL 

>125941|gi [InnerMembrane] membrane integral membrane protein|Lactose permease (Lactose-

proton symport) 

MYYLKNTNFWMFGLFFFFYFFIMGAYFPFFPIWLHDINHISKSDTGIIFAAISLFSLLFQPLFGLLSDKLGLRKYLLWIITGM

LVMFAPFFIFIFGPLLQYNILVGSIVGGIYLGFCFNAGAPAVEAFIEKVSRRSNFEFGRARMFGCVGWALCASIVGIMFTIN

NQFVFWLGSGCALILAVLLFFAKTDAPSSATVANAVGANHSAFSLKLALELFRQPKLWFLSLYVIGVSCTYDVFDQQFAN

FFTSFFATGEQGTRVFGYVTTMGELLNASIMFFAPLIINRIGGKNALLLAGTIMSVRIIGSSFATSALEVVILKTLHMFEVPF

LLVGCFKYITSQFEVRFSATIYLVCFCFFKQLAMIFMSVLAGNMYESIGFQGAYLVLGLVALGFTLISVFTLSGPGPLSLLRR

QVNEVA 

>126952|gi [InnerMembrane] membrane integral membrane protein|Melibiose carrier protein 

(Thiomethylgalactoside permease II) (Melibiose permease) (Na+ (Li+)/melibiose symporter) (Melibiose 

transporter) 

MTTKLSYGFGAFGKDFAIGIVYMYLMYYYTDVVGLSVGLVGTLFLVARIWDAINDPIMGWIVNATRSRWGKFKPWILI

GTLANSVILFLLFSAHLFEGTTQIVFVCVTYILWGMTYTIMDIPFWSLVPTITLDKREREQLVPYPRFFASLAGFVTAGVTL



PFVNYVGGGDRGFGFQMFTLVLIAFFIVSTIITLRNVHEVFSSDNQPSAEGSHLTLKAIVALIYKNDQLSCLLGMALAYNV

ASNIITGFAIYYFSYVIGDADLFPYYLSYAGAANLVTLVFFPRLVKSLSRRILWAGASILPVLSCGVLLLMALMSYHNVVLIVI

AGILLNVGTALFWVLQVIMVADIVDYGEYKLHVRCESIAYSVQTMVVKGGSAFAAFFIAVVLGMIGYVPNVEQSTQALL

GMQFIMIALPTLFFMVTLILYFRFYRLNGDTLRRIQIHLLDKYRKVPPEPVHADIPVGAVSDVKA 

>119394|gi [InnerMembrane] membrane integral membrane protein|Osmolarity sensor protein envZ 

(EC 2.7.3.-) 

MRRLRFSPRSSFARTLLLIVTLLFASLVTTYLVVLNFAILPSLQQFNKVLAYEVRMLMTDKLQLEDGTQLVVPPAFRREIYR

ELGISLYSNEAAEEAGLRWAQHYEFLSHQMAQQLGGPTEVRVEVNKSSPVVWLKTWLSPNIWVRVPLTEIHQGDFSPL

FRYTLAIMLLAIGGAWLFIRIQNRPLVDLEHAALQVGKGIIPPPLREYGASEVRSVTRAFNHMAAGVKQLADDRTLLMA

GVSHDLRTPLTRIRLATEMMSEQDGYLAESINKDIEECNAIIEQFIDYLRTGQEMPMEMADLNAVLGEVIAAESGYEREI

ETALYPGSIEVKMHPLSIKRAVANMVVNAARYGNGWIKVSSGTEPNRAWFQVEDDGPGIAPEQRKHLFQPFVRGDSA

RTISGTGLGLAIVQRIVDNHNGMLELGTSERGGLSIRAWLPVPVTRAQGTTKEG 

>20141487|gi [InnerMembrane] membrane integral membrane protein|Methyl-accepting chemotaxis 

protein II (MCP-II) (Aspartate chemoreceptor protein) 

MFNRIRVVTMLMMVLGVFALLQLVSGGLLFSSLQHNQQGFVISNELRQQQSELTSTWDLMLQTRINLSRSAARMMM

DASNQQSSAKTDLLQNAKTTLAQAAAHYANFKNMTPLPAMAEASANVDEKYQRYQAALAELIQFLDNGNMDAYFA

QPTQGMQNALGEALGNYARVSENLYRQTFDQSAHDYRFAQWQLGVLAVVLVLILMVVWFGIRHALLNPLARVITHIR

EIASGDLTKTLTVSGRNEIGELAGTVEHMQRSLIDTVTQVREGSDAIYSGTSEIAAGNTDLSSRTEQQASALEETAASME

QLTATVKQNADNARQASQLAQSASETARHGGKVVDGVVNTMHEIADSSKKIADIISVIDGIAFQTNILALNAAVEAARA

GEQGRGFAVVAGEVRNLASRSAQAAKEIKALIEDSVSRVDTGSVLVESAGETMTDIVNAVTRVTDIMGEIASASDEQSR

GIDQVALAVSEMDRVTQQNASLVQESAAAAAALEEQASRLTQAVSAFRLASRPLAVNKPEMRLSVNAQSGNTPQSLA

ARDDANWETF 

>400233|gi [InnerMembrane] membrane integral membrane protein|Methyl-accepting chemotaxis 

protein I (MCP-I) (Serine chemoreceptor protein) 

MLKRIKIVTSLLLVLAVFGLLQLTSGGLFFNALKNDKENFTVLQTIRQQQSTLNGSWVALLQTRNTLNRAGIRYMMDQN

NIGSGSTVAELMESASISLKQAEKNWADYEALPRDPRQSTAAAAEIKRNYDIYHNALAELIQLLGAGKINEFFDQPTQGY

QDGFEKQYVAYMEQNDRLHDIAVSDNNASYSQAMWILVGVMIVVLAVIFAVWFGIKASLVAPMNRLIDSIRHIAGGD

LVKPIEVDGSNEMGQLAESLRHMQGELMRTVGDVRNGANAIYSGASEIATGNNDLSSRTEQQAASLEETAASMEQLT

ATVKQNAENARQASHLALSASETAQRGGKVVDNVVQTMRDISTSSQKIADIISVIDGIAFQTNILALNAAVEAARAGEQ

GRGFAVVAGEVRNLAQRSAQAAREIKSLIEDSVGKVDVGSTLVESAGETMAEIVSAVTRVTDIMGEIASASDEQSRGID

QVGLAVAEMDRVTQQNAALVEESAAAAAALEEQASRLTEAVAVFRIQQQQRETSAVVKTVTPAAPRKMAVADSEEN

WETF 

>132188|gi [InnerMembrane] membrane integral membrane protein|Reaction center protein M chain 

(Photosynthetic reaction center M subunit) 

AEYQNIFSQVQVRGPADLGMTEDVNLANRSGVGPFSTLLGWFGNAQLGPIYLGSLGVLSLFSGLMWFFTIGIWFWYQ

AGWNPAVFLRDLFFFSLEPPAPEYGLSFAAPLKEGGLWLIASFFMFVAVWSWWGRTYLRAQALGMGKHTAWAFLSAI



WLWMVLGFIRPILMGSWSEAVPYGIFSHLDWTNNFSLVHGNLFYNPFHGLSIAFLYGSALLFAMHGATILAVSRFGGE

RELEQIADRGTAAERAALFWRWTMGFNATMEGIHRWAIWMAVLVTLTGGIGILLSGTVVDNWYVWGQNHGMAPL

N 

>132182|gi [InnerMembrane] membrane integral membrane protein|Reaction center protein L chain 

(Photosynthetic reaction center L subunit) 

ALLSFERKYRVPGGTLVGGNLFDFWVGPFYVGFFGVATFFFAALGIILIAWSAVLQGTWNPQLISVYPPALEYGLGGAPL

AKGGLWQIITICATGAFVSWALREVEICRKLGIGYHIPFAFAFAILAYLTLVLFRPVMMGAWGYAFPYGIWTHLDWVSN

TGYTYGNFHYNPAHMIAISFFFTNALALALHGALVLSAANPEKGKEMRTPDHEDTFFRDLVGYSIGTLGIHRLGLLLSLSA

VFFSALCMIITGTIWFDQWVDWWQWWVKLPWWANIPGGING 

>1729879|gi [InnerMembrane] membrane integral membrane protein|"Tetracycline resistance protein, 

class A (TETA(A))" 

MKPNRPLIVILSTVALDAVGIGLIMPVLPGLLRDLVHSNDVTAHYGILLALYALMQFACAPVLGALSDRFGRRPVLLVSLA

GAAVDYAIMATAPFLWVLYIGRIVAGITGATGAVAGAYIADITDGDERARHFGFMSACFGFGMVAGPVLGGLMGGFS

PHAPFFAAAALNGLNFLTGCFLLPESHKGERRPLRREALNPLASFRWARGMTVVAALMAVFFIMQLVGQVPAALWVIF

GEDRFHWDATTIGISLAAFGILHSLAQAMITGPVAARLGERRALMLGMIADGTGYILLAFATRGWMAFPIMVLLASGGI

GMPALQAMLSRQVDEERQGQLQGSLAALTSLTSIVGPLLFTAIYAASITTWNGWAWIAGAALYLLCLPALRRGLWSGA

GQRADR 

>120495|gi [InnerMembrane] membrane integral membrane protein|Fumarate reductase 15 kDa 

hydrophobic protein 

MTTKRKPYVRPMTSTWWKKLPFYRFYMLREGTAVPAVWFSIELIFGLFALKNGPEAWAGFVDFLQNPVIVIINLITLAA

ALLHTKTWFELAPKAANIIVKDEKMGPEPIIKSLWAVTVVATIVILFVALYW 

>120498|gi [InnerMembrane] membrane integral membrane protein|Fumarate reductase 13 kDa 

hydrophobic protein 

MINPNPKRSDEPVFWGLFGAGGMWSAIIAPVMILLVGILLPLGLFPGDALSYERVLAFAQSFIGRVFLFLMIVLPLWCGL

HRMHHAMHDLKIHVPAGKWVFYGLAAILTVVTLIGVVTI 

>125336|gi [InnerMembrane] membrane integral membrane protein|Glutathione-regulated potassium-

efflux system protein kefC (K(+)/H(+) antiporter) 

MDSHTLIQALIYLGSAALIVPIAVRLGLGSVLGYLIAGCIIGPWGLRLVTDAESILHFAEIGVVLMLFIIGLELDPQRLWKLRA

AVFGCGALQMVICGGLLGLFCMLLGLRWQVAELIGMTLALSSTAIAMQAMNERNLMVTQMGRSAFAVLLFQDIAAIP

LVAMIPLLATSSASTTMGAFALSALKVAGALVLVVLLGRYVTRPALRFVARSGLREVFSAVALFLVFGFGLLLEEVGLSMA

MGAFLAGVLLASSEYRHALESDIEPFKGLLLGLFFIGVGMSIDFGTLLENPLRIVILLLGFLIIKIAMLWLIARPLQVPNKQRR

WFAVLLGQGSEFAFVVFGAAQMANVLEPEWAKSLTLAVALSMAATPILLVILNRLEQSSTEEAREADEIDEEQPRVIIAG

FGRFGQITGRLLLSSGVKMVVLDHDPDHIETLRKFGMKVFYGDATRMDLLESAGAAKAEVLINAIDDPQTNLQLTEMV

KEHFPHLQIIARARDVDHYIRLRQAGVEKPERETFEGALKTGRLALESLGLGPYEARERADVFRRFNIQMVEEMAMVEN

DTKARAAVYKRTSAMLSEIITEDREHLSLIQRHGWQGTEEGKHTGNMADEPETKPSS 



>134413|gi [InnerMembrane] membrane integral membrane protein|Preprotein translocase secY 

subunit 

MAKQPGLDFQSAKGGLGELKRRLLFVIGALIVFRIGSFIPIPGIDAAVLAKLLEQQRGTIIEMFNMFSGGALSRASIFALGI

MPYISASIIIQLLTVVHPTLAEIKKEGESGRRKISQYTRYGTLVLAIFQSIGIATGLPNMPGMQGLVINPGFAFYFTAVVSLV

TGTMFLMWLGEQITERGIGNGISIIIFAGIVAGLPPAIAHTIEQARQGDLHFLVLLLVAVLVFAVTFFVVFVERGQRRIVVN

YAKRQQGRRVYAAQSTHLPLKVNMAGVIPAIFASSIILFPATIASWFGGGTGWNWLTTISLYLQPGQPLYVLLYASAIIFF

CFFYTALVFNPRETADNLKKSGAFVPGIRPGEQTAKYIDKVMTRLTLVGALYITFICLIPEFMRDAMKVPFYFGGTSLLIVV

VVIMDFMAQVQTLMMSSQYESALKKANLKGYGR 

>114366|gi [InnerMembrane] membrane integral membrane protein|Potassium-transporting ATPase A 

chain (EC 3.6.3.12) (Potassium- translocating ATPase A chain) (ATP phosphohydrolase [potassium- 

transporting] A chain) (Potassium binding and translocating subunit A) 

MAAQGFLLIATFLLVLMVLARPLGSGLARLINDIPLPGTTGVERVLFRALGVSDREMNWKQYLCAILGLNMLGLAVLFF

MLLGQHYLPLNPQQLPGLSWDLALNTAVSFVTNTNWQSYSGETTLSYFSQMAGLTVQNFLSAASGIAVIFALIRAFTRQ

SMSTLGNAWVDLLRITLWVLVPVALLIALFFIQQGALQNFLPYQAVNTVEGAQQLLPMGPVASQEAIKMLGTNGGGF

FNANSSHPFENPTALTNFVQMLAIFLIPTALCFAFGEVMGDRRQGRMLLWAMSVIFVICVGVVMWAEVQGNPHLLA

LGTDSSINMEGKESRFGVLVSSLFAVVTTAASCGAVIAMHDSFTALGGMVPMWLMQIGEVVFGGVGSGLYGMMLFV

LLAVFIAGLMIGRTPEYLGKKIDVREMKLTALAILVTPTLVLMGAALAMMTDAGRSAMLNPGPHGFSEVLYAVSSAAN

NNGSAFAGLSANSPFWNCLLAFCMFVGRFGVIIPVMAIAGSLVSKKSQAASSGTLPTHGPLFVGLLIGTVLLVGALTFIPA

LALGPVAEYLS 

>2506206|gi [InnerMembrane] membrane integral membrane protein|Potassium-transporting ATPase 

B chain (EC 3.6.3.12) (Potassium- translocating ATPase B chain) (ATP phosphohydrolase [potassium- 

transporting] B chain) (Potassium binding and translocating subunit B) 

MSRKQLALFEPTLVVQALKEAVKKLNPQAQWRNPVMFIVWIGSLLTTCISIAMASGAMPGNALFSAAISGWLWITVLF

ANFAEALAEGRSKAQANSLKGVKKTAFARKLREPKYGAAADKVPADQLRKGDIVLVEAGDIIPCDGEVIEGGASVDESAI

TGESAPVIRESGGDFASVTGGTRILSDWLVIECSVNPGETFLDRMIAMVEGAQRRKTPNEIALTILLIALTIVFLLATATLW

PFSAWGGNAVSVTVLVALLVCLIPTTIGGLLSAIGVAGMSRMLGANVIATSGRAVEAAGDVDVLLLDKTGTITLGNRQA

SEFIPAQGVDEKTLADAAQLASLADETPEGRSIVILAKQRFNLRERDVQSLHATFVPFTAQSRMSGINIDNRMIRKGSVD

AIRRHVEANGGHFPTDVDQKVDQVARQGATPLVVVEGSRVLGVIALKDIVKGGIKERFAQLRKMGIKTVMITGDNRLT

AAAIAAEAGVDDFLAEATPEAKLALIRQYQAEGRLVAMTGDGTNDAPALAQADVAVAMNSGTQAAKEAGNMVDLD

SNPTKLIEVVHIGKQMLMTRGSLTTFSIANDVAKYFAIIPAAFAATYPQLNALNIMCLHSPDSAILSAVIFNALIIVFLIPLAL

KGVSYKPLTASAMLRRNLWIYGLGGLLVPFIGIKVIDLLLTVCGLV 

>729307|gi [InnerMembrane] membrane integral membrane protein|Anaerobic C4-dicarboxylate 

transporter dcuA 

MLVVELIIVLLAIFLGARLGGIGIGFAGGLGVLVLAAIGVKPGNIPFDVISIIMAVIAAISAMQVAGGLDYLVHQTEKLLRRN

PKYITILAPIVTYFLTIFAGTGNISLATLPVIAEVAKEQGVKPCRPLSTAVVSAQIAITASPISAAVVYMSSVMEGHGISYLHL

LSVVIPSTLLAVLVMSFLVTMLFNSKLSDDPIYRKRLEEGLVELRGEKQIEIKSGAKTSVWLFLLGVVGVVIYAIINSPSMGL

VEKPLMNTTNAILIIMLSVATLTTVICKVDTDNILNSSTFKAGMSACICILGVAWLGDTFVSNNIDWIKDTAGEVIQGHP



WLLAVIFFFASALLYSQAATAKALMPMALALNVSPLTAVASFAAVSGLFILPTYPTLVAAVQMDDTGTTRIGKFVFNHPF

FIPGTLGVALAVCFGFVLGSFML 

>400960|gi [InnerMembrane] membrane integral membrane protein|Ribose transport system 

permease protein rbsC 

MTTQTVSGRRYFTKAWLMEQKSLIALLVLIAIVSTLSPNFFTINNLFNILQQTSVNAIMAVGMTLVILTSGIDLSVGSLLAL

TGAVAASIVGIEVNALVAVAAALALGAAIGAVTGVIVAKGRVQAFIATLVMMLLLRGVTMVYTNGSPVNTGFTENADL

FGWFGIGRPLGVPTPVWIMGIVFLAAWYMLHHTRLGRYIYALGGNEAATRLSGINVNKIKIIVYSLCGLLASLAGIIEVAR

LSSAQPTAGTGYELDAIAAVVLGGTSLAGGKGRIVGTLIGALILGFLNNGLNLLGVSSYYQMIVKAVVILLAVLVDNKKQ 

>126810|gi [InnerMembrane] membrane integral membrane protein|MCBE protein 

MVTLKMAIIFLMEQIRTPFSLIWTIMSPTVLFFFLHFNEIELHYGDTAWLGKQISWFVGYISFSVVLFNYCLYLVGRRESGF

IATFVHNMDGRLLFIRSQLIASLIMSILYVFFFILVVLTGFQASPDYQIVMIILKSIYINAFMMVSLTFMASFRVTFQTASTIY

SVLITVCMVSGIVSLKYNEGIVYWINQVNPIAIYSTILQSDQELSLMTIFFYSIMLIISIISALTFKTEPVWSSQ 

>124404|gi [InnerMembrane] membrane integral membrane protein|Colicin A immunity protein 

(Microcin A immunity protein) 

MMNEHSIDTDNRKANNALYLFIIIGLIPLLCIFVVYYKTPDALLLRKIATSTENLPSITSSYNPLMTKVMDIYCKTAPFLALILY

ILTFKIRKLINNTDRNTVLRSCLLSPLVYAAIVYLFCFRNFELTTAGRPVRLMATNDATLLLFYIGLYSIIFFTTYITLFTPVTAFK

LLKKRQ 

>2506838|gi [InnerMembrane] membrane integral membrane protein|Methyl-accepting chemotaxis 

protein III (MCP-III) (Ribose and galactose chemoreceptor protein) 

MNTTPSQRLGFLHHIRLVPLFACILGGILVLFALSSALAGYFLWQADRDQRDVTAEIEIRTGLANSSDFLRSARINMIQAG

AASRIAEMEAMKRNIAQAESEIKQSQQGYRAYQNRPVKTPADEALDTELNQRFQAYITGMQPMLKYAKNGMFEAIIN

HESEQIRPLDNAYTDILNKAVKIRSTRANQLAELAHQRTRLGGMFMIGAFVLALVMTLITFMVLRRIVIRPLQHAAQRIE

KIASGDLTMNDEPAGRNEIGRLSRHLQQMQHSLGMTVGTVRQGAEEIYRGTSEISAGNADLSSRTEEQAAAIEQTAAS

MEQLTATVKQNADNAHHASKLAQEASIKASDGGQTVSGVVKTMGAISTSSKKISEITAVINSIAFQTNILALNAAVEAAR

AGEQGRGFAVVASEVRTLASRSAQAAKEIEGLISESVRLIDLGSDEVATAGKTMSTIVDAVASVTHIMQEIAAASDEQSR

GITQVSQAISEMDKVTQQNASLVEEASAAAVSLEEQAARLTEAVDVFRLHKHSVSAEPRGAGEPVSFATV 

>135982|gi [InnerMembrane] membrane integral membrane protein|TolQ protein 

MTDMNILDLFLKASLLVKLIMLILIGFSIASWAIIIQRTRILNAAAREAEAFEDKFWSGIELSRLYQESQGKRDNLTGSEQIF

YSGFKEFVRLHRANSHAPEAVVEGASRAMRISMNRELENLETHIPFLGTVGSISPYIGLFGTVWGIMHAFIALGAVKQAT

LQMVAPGIAEALIATAIGLFAAIPAVMAYNRLNQRVNKLELNYDNFMEEFTAILHRQAFTVSESNKG 

>132183|gi [InnerMembrane] membrane integral membrane protein|Reaction center protein L chain 

(Photosynthetic reaction center L subunit) 

ALLSFERKYRVRGGTLIGGDLFDFWVGPYFVGFFGVSAIFFIFLGVSLIGYAASQGPTWDPFAISINPPDLKYGLGAAPLLE

GGFWQAITVCALGAFISWMLREVEISRKLGIGWHVPLAFCVPIFMFCVLQVFRPLLLGSWGHAFPYGILSHLDWVNNF



GYQYLNWHYNPGHMSSVSFLFVNAMALGLHGGLILSVANPGDGDKVKTAEHENQYFRDVVGYSIGALSIHRLGLFLAS

NIFLTGAFGTIASGPFWTRGWPEWWGWWLDIPFWS 

>132189|gi [InnerMembrane] membrane integral membrane protein|Reaction center protein M chain 

(Photosynthetic reaction center M subunit) 

ADYQTIYTQIQARGPHITVSGEWGDNDRVGKPFYSYWLGKIGDAQIGPIYLGASGIAAFAFGSTAILIILFNMAAEVHFD

PLQFFRQFFWLGLYPPKAQYGMGIPPLHDGGWWLMAGLFMTLSLGSWWIRVYSRARALGLGTHIAWNFAAAIFFVL

CIGCIHPTLVGSWSEGVPFGIWPHIDWLTAFSIRYGNFYYCPWHGFSIGFAYGCGLLFAAHGATILAVARFGGDREIEQIT

DRGTAVERAALFWRWTIGFNATIESVHRWGWFFSLMVMVSASVGILLTGTFVDNWYLWCVKHGAAPDYPAYLPATP

DPASLPGAPK 

>117071|gi [InnerMembrane] membrane integral membrane protein|Cytochrome c oxidase 

polypeptide III (EC 1.9.3.1) (Cytochrome AA3 subunit 3) (Oxidase AA(3) subunit 3) 

AHVKNHDYQILPPSIWPFFGAIGAFVMLTGAVAWMKGITFFGLPVEGPWMFLIGLVGVLYVMFGWWADVVNEGET

GEHTPVVRIGLQYGFILFIMSEVMFFVAWFWAFIKNALYPMGPDSPIKDGVWPPEGIVTFDPWHLPLINTLILLLSGVAV

TWAHHAFVLEGDRKTTINGLIVAVILGVCFTGLQAYEYSHAAFGLADTVYAGAFYMATGFHGAHVIIGTIFLFVCLIRLLK

GQMTQKQHVGFEAAAWYWHFVDVVWLFLFVVIYIWGR 

>116056|gi [InnerMembrane] membrane integral membrane protein|Phosphatidate 

cytidylyltransferase (EC 2.7.7.41) (CDP-diglyceride synthetase) (CDP-diglyceride pyrophosphorylase) 

(CDP-diacylglycerol synthase) (CDS) (CTP:phosphatidate cytidylyltransferase) (CDP-DAG synthase) (CDP-

DG synthetase) 

MLAAWEWGQLSGFTTRSQRVWLAVLCGLLLALMLFLLPEYHRNIHQPLVEISLWASLGWWIVALLLVLFYPGSAAIWR

NSKTLRLIFGVLTIVPFFWGMLALRAWHYDENHYSGAIWLLYVMILVWGADSGAYMFGKLFGKHKLAPKVSPGKTWQ

GFIGGLATAAVISWGYGMWANLDVAPVTLLICSIVAALASVLGDLTESMFKREAGIKDSGHLIPGHGGILDRIDSLTAAV

PVFACLLLLVFRTL 

>2507489|gi [InnerMembrane] membrane integral membrane protein|Vitamin B12 transport system 

permease protein btuC 

MLTLARQQQRQNIRWLLCLSVLMLLALLLSLCAGEQWISPGDWFTPRGELFVWQIRLPRTLAVLLVGAALAISGAVMQ

ALFENPLAEPGLLGVSNGAGVGLIAAVLLGQGQLPNWALGLCAIAGALIITLILLRFARRHLSTSRLLLAGVALGIICSALMT

WAIYFSTSVDLRQLMYWMMGGFGGVDWRQSWLMLALIPVLLWICCQSRPMNMLALGEISARQLGLPLWFWRNVL

VAATGWMVGVSVALAGAIGFIGLVIPHILRLCGLTDHRVLLPGCALAGASALLLADIVARLALAAAELPIGVVTATLGAPV

FIWLLLKAGR 

>2507024|gi [InnerMembrane] membrane integral membrane protein|Ferrichrome transport system 

permease protein fhuB (Ferrichrome uptake protein fhuB) 

MSKRIALFPALLLALLVIVATALTWMNFSQALPRSQWAQAAWSPDIDVIEQMIFHYSLLPRLAISLLVGAGLGLVGVLFQ

QVLRNPLAEPTTLGVATGAQLGITVTTLWAIPGAMASQFAAQAGACVVGLIVFGVAWGKRLSPVTLILAGLVVSLYCGA

INQLLVIFHHDQLQSMFLWSTGTLTQTDWGGVERLWPQLLGGVMLTLLLLRPLTLMGLDDGVARNLGLALSLARLAAL



SLAIVISALLVNAVGIIGFIGLFAPLLAKMLGARRLLPRLMLASLIGALILWLSDQIILWLTRVWMEVSTGSVTALIGAPLLL

WLLPRLRSISAPDMKVNDRVAAERQHVLAFALAGGVLLLMAVVVALSFGRDAHGWTWASGALLEDLMPWRWPRIM

AALFAGVMLAVAGCIIQRLTGNPMASPEVLGISSGAAFGVVLMLFLVPGNAFGWLLPAGSLGAAVTLLIIMIAAGRGGF

SPHRMLLAGMALSTAFTMLLMMLQASGDPRMAQVLTWISGSTYNATDAQVWRTGIVMVILLAITPLCRRWLTILPLG

GDTARAVGMALTPTRIALLLLAACLTATATMTIGPLSFVGLMAPHIARMMGFRRTMPHIVISALVGGLLLVFADWCGR

MVLFPFQIPAGLLSTFIGAPYFIYLLRKQSR 

>2851547|gi [InnerMembrane] membrane integral membrane protein|Lysophospholipase L2 (EC 3.1.1.5) 

(Lecithinase B) 

MFQQQKDWETRENAFAAFTMGPLTDFWRQRDEAEFTGVDDIPVRFVRFRAQHHDRVVVICPGRIESYVKYAELAYDL

FHLGFDVLIIDHRGQGRSGRLLADPHLGHVNRFNDYVDDLAAFWQQEVQPGPWRKRYILAHSMGGAISTLFLQRHPG

VCDAIALTAPMFGIVIRMPSFMARQILNWAEAHPRFRDGYAIGTGRWRALPFAINVLTHSRQRYRRNLRFYADDPTIRV

GGPTYHWVRESILAGEQVLAGAGDDATPTLLLQAEEERVVDNRMHDRFCELRTAAGHPVEGGRPLVIKGAYHEILFEK

DAMASVALHAIVDFFNRHNSPSGNRSTEV 

>266809|gi [InnerMembrane] membrane integral membrane protein|NAD(P) transhydrogenase subunit 

alpha (EC 1.6.1.2) (Pyridine nucleotide transhydrogenase subunit alpha) (Nicotinamide nucleotide 

transhydrogenase subunit alpha) 

MRIGIPRERLTNETRVAATPKTVEQLLKLGFTVAVESGAGQLASFDDKAFVQAGAEIVEGNSVWQSEIILKVNAPLDDEI

ALLNPGTTLVSFIWPAQNPELMQKLAERNVTVMAMDSVPRISRAQSLDALSSMANIAGYRAIVEAAHEFGRFFTGQIT

AAGKVPPAKVMVIGAGVAGLAAIGAANSLGAIVRAFDTRPEVKEQVQSMGAEFLELDFKEEAGSGDGYAKVMSDAFI

KAEMELFAAQAKEVDIIVTTALIPGKPAPKLITREMVDSMKAGSVIVDLAAQNGGNCEYTVPGEIFTTENGVKVIGYTDL

PGRLPTQSSQLYGTNLVNLLKLLCKEKDGNITVDFDDVVIRGVTVIRAGEITWPAPPIQVSAQPQAAQKAAPEVKTEEKC

TCSPWRKYALMALAIILFGWMASVAPKEFLGHFTVFALACVVGYYVVWNVSHALHTPLMSVTNAISGIIVVGALLQIGQ

GGWVSFLSFIAVLIASINIFGGFTVTQRMLKMFRKN 

>266810|gi [InnerMembrane] membrane integral membrane protein|NAD(P) transhydrogenase subunit 

beta (EC 1.6.1.2) (Pyridine nucleotide transhydrogenase subunit beta) (Nicotinamide nucleotide 

transhydrogenase subunit beta) 

MSGGLVTAAYIVAAILFIFSLAGLSKHETSRQGNNFGIAGMAIALIATIFGPDTGNVGWILLAMVIGGAIGIRLAKKVEMT

EMPELVAILHSFVGLAAVLVGFNSYLHHDAGMAPILVNIHLTEVFLGIFIGAVTFTGSVVAFGKLCGKISSKPLMLPNRHK

MNLAALVVSFLLLIVFVRTDSVGLQVLALLIMTAIALVFGWHLVASIGGADMPVVVSMLNSYSGWAAAAAGFMLSND

LLIVTGALVGSSGAILSYIMCKAMNRSFISVIAGGFGTDGSSTGDDQEVGEHREITAEETAELLKNSHSVIITPGYGMAVA

QAQYPVAEITEKLRARGINVRFGIHPVAGRLPGHMNVLLAEAKVPYDIVLEMDEINDDFADTDTVLVIGANDTVNPAA

QDDPKSPIAGMPVLEVWKAQNVIVFKRSMNTGYAGVQNPLFFKENTHMLFGDAKASVDAILKAL 

>2506837|gi [InnerMembrane] membrane integral membrane protein|Methyl-accepting chemotaxis 

protein II (MCP-II) (Aspartate chemoreceptor protein) 

MINRIRVVTLLVMVLGVFALLQLISGSLFFSSLHHSQKSFVVSNQLREQQGELTSTWDLMLQTRINLSRSAVRMMMDS

SNQQSNAKVELLDSARKTLAQAATHYKKFKSMAPLPEMVATSRNIDEKYKNYYTALTELIDYLDYGNTGAYFAQPTQG



MQNAMGEAFAQYALSSEKLYRDIVTDNADDYRFAQWQLAVIALVVVLILLVAWYGIRRMLLTPLAKIIAHIREIAGGNL

ANTLTIDGRSEMGDLAQSVSHMQRSLTDTVTHVREGSDAIYAGTREIAAGNTDLSSRTEQQASALEETAASMEQLTAT

VKQNADNARQASQLAQSASDTAQHGGKVVDGVVKTMHEIADSSKKIADIISVIDGIAFQTNILALNAAVEAARAGEQG

RGFAVVAGEVRNLASRSAQAAKEIKALIEDSVSRVDTGSVLVESAGETMNNIVNAVTRVTDIMGEIASASDEQSRGIDQ

VALAVSEMDRVTQQNASLVQESAAAAAALEEQASRLTQAVSAFRLAASPLTNKPQTPSRPASEQPPAQPRLRIAEQDP

NWETF 

>2506839|gi [InnerMembrane] membrane integral membrane protein|Methyl-accepting chemotaxis 

protein IV (MCP-IV) (Dipeptide chemoreceptor protein) 

MFNRIRISTTLFLILILCGILQIGSNGMSFWAFRDDLQRLNQVEQSNQQRAALAQTRAVMLQASTALNKAGTLTALSYP

ADDIKTLMTTARASLTQSTTLFKSFMAMTAGNEHVRGLQKETEKSFARWHNDLEHQATWLESNQLSDFLTAPVQGSQ

NAFDVNFEAWQLEINHVLEAASAQSQRNYQISALVFISMIIVAAIYISSALWWTRKMIVQPLAIIGSHFDSIAAGNLARPI

AVYGRNEITAIFASLKTMQQALRGTVSDVRKGSQEMHIGIAEIVAGNNDLSSRTEQQAASLAQTAASMEQLTATVGQN

ADNARQASELAKNAATTAQAGGVQVSTMTHTMQEIATSSQKIGDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFA

VVAGEVRNLASRSAQAAKEIKGLIEESVNRVQQGSKLVNNAAATMIDIVSSVTRVNDIMGEIASASEEQQRGIEQVAQA

VSQMDQVTQQNASLVEEAAVATEQLANQADHLSSRVAVFTLEEHEVARHESVQLQIAPVVS 

>131658|gi [InnerMembrane] membrane integral membrane protein|Sodium/proline symporter 

(Proline permease) 

MAISTPMLVTFCVYIFGMILIGFIAWRSTKNFDDYILGGRSLGPFVTALSAGASDMSGWLLMGLPGAVFLSGISESWIAI

GLTLGAWINWKLVAGRLRVHTEYNNNALTLPDYFTGRFEDKSRILRIISALVILLFFTIYCASGIVAGARLFESTFGMSYETA

LWAGAAATILYTFIGGFLAVSWTDTVQASLMIFALILTPVIVIISVGGFGDSLEVIKQKSIENVDMLKGLNFVAIISLMGW

GLGYFGQPHILARFMAADSHHSIVHARRISMTWMILCLAGAVAVGFFGIAYFNDHPALAGAVNQNAERVFIELAQILF

NPWIAGILLSAILAAVMSTLSCQLLVCSSAITEDLYKAFLRKHASQKELVWVGRVMVLVVALVAIALAANPENRVLGLVS

YAWAGFGAAFGPVVLFSVMWSRMTRNGALAGMIIGALTVIVWKQFGWLGLYEIIPGFIFGSIGIVVFSLLGKAPSAAM

QKRFAEADAHYHSAPPSRLQES 

>126701|gi [InnerMembrane] membrane integral membrane protein|Maltose transport system 

permease protein malG 

MAMVQPKSQKARLFITHLLLLLFIAAIMFPLLMVVAISLRQGNFATGSLIPEQISWDHWKLALGFSVEQADGRITPPPFP

VLLWLWNSVKVAGISAIGIVALSTTCAYAFARMRFPGKATLLKGMLIFQMFPAVLSLVALYALFDRLGEYIPFIGLNTHGG

VIFAYLGGIALHVWTIKGYFETIDSSLEEAAALDGATPWQAFRLVLLPLSVPILAVVFILSFIAAITEVPVASLLLRDVNSYTL

AVGMQQYLNPQNYLWGDFAAAAVMSALPITIVFLLAQRWLVNGLTAGGVKG 

>131445|gi [InnerMembrane] membrane integral membrane protein|Phosphate transport system 

permease protein pstC 

MAATKPAFNPPGKKGDIIFSVLVKLAALIVLLMLGGIIVSLIISSWPSIQKFGLAFLWTKEWDAPNDIYGALVPIYGTLVTSF

IALLIAVPVSFGIALFLTELAPGWLKRPLGIAIELLAAIPSIVYGMWGLFIFAPLFAVYFQEPVGNIMSNIPIVGALFSGPAFG

IGILAAGVILAIMIIPYIAAVMRDVFEQTPVMMKESAYGIGCTTWEVIWRIVLPFTKNGVIGGIMLGLGRALGETMAVTF

IIGNTYQLDSASLYMPGNSITSALANEFAEAESGLHVAALMELGLILFVITFIVLAASKFMIMRLAKNEGAR 



>131443|gi [InnerMembrane] membrane integral membrane protein|Phosphate transport system 

permease protein pstA 

MAMVEMQTTAALAESRRKMQARRRLKNRIALTLSMATMAFGLFWLIWILMSTITRGIDGMSLALFTEMTPPPNTEG

GGLANALAGSGLLILWATVFGTPLGIMAGIYLAEYGRKSWLAEVIRFINDILLSAPSIVVGLFVYTIVVAQMEHFSGWAG

VIALALLQVPIVIRTTENMLKLVPYSLREAAYALGTPKWKMISAITLKASVSGIMTGILLAIARIAGETAPLLFTALSNQFWS

TDMMQPIANLPVTIFKFAMSPFAEWQQLAWAGVLIITLCVLLLNILARVVFAKNKHG 

>129183|gi [InnerMembrane] membrane integral membrane protein|Oligopeptide transport system 

permease protein oppB 

MLKFILRRCLEAIPTLFILITISFFMMRLAPGSPFTGERALPPEVLANIEAKYHLNDPIMTQYFSYLKQLAHGDFGPSFKYKD

YTVNDLVAASFPVSAKLGAAAFLLAVIIGVSAGVIAALKQNTRWDYTVMGFAMTGVVIPSFVVAPLLVMVFAITLQWLP

GGGWNGGALKFMILPMVALSLAYIASIARITRGSMIEVLHSNFIRTARAKGLPMRRIIFRHALKPALLPVLSYMGPAFVGI

ITGSMVIETIYGLPGIGQLFVNGALNRDYSLVLSLTILVGALTILFNAIVDVLYAVIDPKIRY 

>129185|gi [InnerMembrane] membrane integral membrane protein|Oligopeptide transport system 

permease protein oppC 

MMLSKKNSETLENFSEKLEVEGRSLWQDARRRFMHNRAAVASLIVLFLIALFVTVAPMLSQFTYFDTDWGMMSSAPD

MASGHYFGTDSSGRDLLVRVAIGGRISLMVGIAAALVAVIVGTLYGSLSGYLGGKIDSVMMRLLEILNSFPFMFFVILLVT

FFGQNILLIFVAIGMVSWLDMARIVRGQTLSLKRKEFIEAAQVGGVSTASIVIRHIVPNVLGVVVVYASLLVPSMILFESFL

SFLGLGTQEPLSSWGALLSDGANSMEVSPWLLLFPAGFLVVTLFCFNFIGDGLRDALDPKDR 

>121422|gi [InnerMembrane] membrane integral membrane protein|Glycerol-3-phosphate transporter 

(G-3-P transporter) (G-3-P permease) 

MLSIFKPAPHKARLPAAEIDPTYRRLRWQIFLGIFFGYAAYYLVRKNFALAMPYLVEQGFSRGDLGFALSGISIAYGFSKFI

MGSVSDRSNPRVFLPAGLILAAAVMLFMGFVPWATSSIAVMFVLLFLCGWFQGMGWPPCGRTMVHWWSQKERG

GIVSVWNCAHNVGGGIPPLLFLLGMAWFNDWHAALYMPAFCAILVALFAFAMMRDTPQSCGLPPIEEYKNDYPDDY

NEKAEQELTAKQIFMQYVLPNKLLWYIAIANVFVYLLRYGILDWSPTYLKEVKHFALDKSSWAYFLYEYAGIPGTLLCGW

MSDKVFRGNRGATGVFFMTLVTIATIVYWMNPAGNPTVDMICMIVIGFLIYGPVMLIGLHALELAPKKAAGTAAGFTG

LFGYLGGSVAASAIVGYTVDFFGWDGGFMVMIGGSILAVILLIVVMIGEKRRHEQLLQERNGG 

>116986|gi [InnerMembrane] membrane integral membrane protein|Cytochrome c oxidase 

polypeptide I-alpha (EC 1.9.3.1) (Cytochrome AA3 subunit 1-alpha) 

MSAQISDSIEEKRGFFTRWFMSTNHKDIGVLYLFTAGLAGLISVTLTVYMRMELQHPGVQYMCLEGMRLVADAAAEC

TPNAHLWNVVVTYHGILMMFFVVIPALFGGFGNYFMPLHIGAPDMAFPRLNNLSYWLYVCGVSLAIASLLSPGGSDQ

PGAGVGWVLYPPLSTTEAGYAMDLAIFAVHVSGATSILGAINIITTFLNMRAPGMTLFKVPLFAWAVFITAWMILLSLPV

LAGGITMLLMDRNFGTQFFDPAGGGDPVLYQHILWFFGHPEVYMLILPGFGIISHVISTFARKPIFGYLPMVLAMAAIAF

LGFIVWAHHMYTAGMSLTQQTYFQMATMTIAVPTGIKVFSWIATMWGGSIEFKTPMLWALAFLFTVGGVTGVVIAQ

GSLDRVYHDTYYIVAHFHYVMSLGALFAIFAGTYYWIGKMSGRQYPEWAGQLHFWMMFIGSNLIFFPQHFLGRQGM

PRRYIDYPVEFSYWNNISSIGAYISFASFLFFIGIVFYTLFAGKPVNVPNYWNEHADTLEWTLPSPPPEHTFETLPKPEDW

DRAQAHR 



>117034|gi [InnerMembrane] membrane integral membrane protein|Cytochrome c oxidase 

polypeptide II precursor (EC 1.9.3.1) (Cytochrome AA3 subunit 2) (Oxidase AA(3) subunit 2) 

MMAIATKRRGVAAVMSLGVATMTAVPALAQDVLGDLPVIGKPVNGGMNFQPASSPLAHDQQWLDHFVLYIITAVTI

FVCLLLLICIVRFNRRANPVPARFTHNTPIEVIWTLVPVLILVAIGAFSLPILFRSQEMPNDPDLVIKAIGHQWYWSYEYPN

DGVAFDALMLEKEALADAGYSEDEYLLATDNPVVVPVGKKVLVQVTATDVIHAWTIPAFAVKQDAVPGRIAQLWFSV

DQEGVYFGQCSELCGINHAYMPIVVKAVSQEKYEAWLAGAKEEFAADASDYLPASPVKLASAE 

>9911094|gi [InnerMembrane] membrane integral membrane protein|TraE protein 

MEHGARLSTSRVMAIAFIFMSVLIVLSLSVNVIQGVNNYRLQNEQRTAVTPMAFNAPFAVSQNSADASYLQQMALSFI

ALRLNVSSETVDASHQALLQYIRPGAQNQMKVILAEEAKRIKNDNVNSAFFQTSVRVWPQYGRVEIRGVLKTWIGDSK

PFTDIKHYILILKRENGVTWLDNFGETDDEKK 

>416838|gi [InnerMembrane] membrane integral membrane protein|Sensor protein cpxA (EC 2.7.3.-) 

MIGSLTARIFAIFWLTLALVLMLVLMLPKLDSRQMTELLDSEQRQGLMIEQHVEAELANDPPNDLMWWRRLFRAIDK

WAPPGQRLLLVTTEGRVIGAERSEMQIIRNFIGQADNADHPQKKKYGRVELVGPFSVRDGEDNYQLYLIRPASSSQSDF

INLLFDRPLLLLIVTMLVSTPLLLWLAWSLAKPARKLKNAADEVAQGNLRQHPELEAGPQEFLAAGASFNQMVTALER

MMTSQQRLLSDISHELRTPLTRLQLGTALLRRRSGESKELERIETEAQRLDSMINDLLVMSRNQQKNALVSETIKANQL

WSEVLDNAAFEAEQMGKSLTVNFPPGPWPLYGNPNALESALENIVRNALRYSHTKIEVGFAVDKDGITITVDDDGPGV

SPEDREQIFRPFYRTDEARDRESGGTGLGLAIVETAIQQHRGWVKAEDSPLGGLRLVIWLPLYKRS 

>17380390|gi [InnerMembrane] membrane integral membrane protein|High-affinity branched-chain 

amino acid transport system permease protein livH (LIV-I protein H) 

MSEQFLYFLQQMFNGVTLGSTYALIAIGYTMVYGIIGMINFAHGEVYMIGSYVSFMIIAALMMMGIDTGWLLVAAGF

VGAIVIASAYGWSIERVAYRPVRNSKRLIALISAIGMSIFLQNYVSLTEGSRDVALPSLFNGQWVVGHSENFSASITTMQA

VIWIVTFLAMLALTIFIRYSRMGRACRACAEDLKMASLLGINTDRVIALTFVIGAAMAAVAGVLLGQFYGVINPYIGFMA

GMKAFTAAVLGGIGSIPGAMIGGLILGIAEALSSAYLSTEYKDVVSFALLILVLLVMPTGILGRPEVEKV 

>117437|gi [InnerMembrane] membrane integral membrane protein|Inner membrane protein creD 

MLKSPLFWKMTSLFGAVLLLLIPIMLIRQVIVERADYRSDVEDAIRQSTSGPQKLVGPLIAIPVTELYTVQEEDKTVERKRS

FIHFWLPESLMVDGNQNVEERKIGIYTGQVWHSDLTLKADFDVSRLSELNAPNITLGKPFIVISVGDARGIGVVKAPEVN

GTALTIEPGTGLEQGGQGVHIPLPEGDWRKQNLKLNMALNLSGTGDLSVVPGGRNSEMTLTSNWPHPSFLGDFLPAK

REVSESGFQAHWQSSWFANNLGERFASGNDTGWENFPAFSVAVTTPADQYQLTDRATKYAILLIALTFMAFFVFETLT

AQRLHPMQYLLVGLSLVMFYLLLLALSEHTGFTVAWIIASLIGAIMNGIYLQAVLKGWCNSMLFTLALLLLDGVMWGLL

NSADSALLLGTSVLVVALAGMMFVTRNIDWYAFSLPKMKASKEVTTDDELRIWK 

>130131|gi [InnerMembrane] membrane integral membrane protein|Phosphate regulon sensor protein 

phoR (EC 2.7.3.-) 

MLERLSWKRLVLELLLCCLPAFILGAFFGYLPWFLLASVTGLLIWHFWNLLRLSWWLWVDRSMTPPPGRGSWEPLLYG

LHQMQLRNKKRRRELGNLIKRFRSGAESLPDAVVLTTEEGGIFWCNGLAQQILGLRWPEDNGQNILNLLRYPEFTQYLK



TRDFSRPLNLVLNTGRHLEIRVMPYTHKQLLMVARDVTQMHQLEGARRNFFANVSHELRTPLTVLQGYLEMMNEQPL

EGAVREKALHTMREQTQRMEGLVKQLLTLSKIEAAPTHLLNEKVDVPMMLRVVEREAQTLSQKKQTFTFEIDNGLKVS

GNEDQLRSAISNLVYNAVNHTPEGTHITVRWQRVPHGAEFSVEDNGPGIAPEHIPRLTERFYRVDKARSRQTGGSGLG

LAIVKHAVNHHESRLNIESTVGKGTRFSFVIPERLIAKNSD 

>114105|gi [InnerMembrane] membrane integral membrane protein|L-arabinose transport system 

permease protein araH 

MMSSVSTSGSGAPKSSFSFGRIWDQYGMLVVFAVLFIACAIFVPNFATFINMKGLGLAISMSGMVACGMLFCLASGDF

DLSVASVIACAGVTTAVVINLTESLWIGVAAGLLLGVLCGLVNGFVIAKLKINALITTLATMQIVRGLAYIISDGKAVGIEDE

SFFALGYANWFGLPAPIWLTVACLIIFGLLLNKTTFGRNTLAIGGNEEAARLAGVPVVRTKIIIFVLSGLVSAIAGIILASRMT

SGQPMTSIGYELIVISACVLGGVSLKGGIGKISYVVAGILILGTVENAMNLLNISPFAQYVVRGLILLAAVIFDRYKQKAKRT

V 

>2506983|gi [InnerMembrane] membrane integral membrane protein|Cytochrome b561 (Cytochrome 

b-561) 

MENKYSRLQISIHWLVFLLVIAAYCAMEFRGFFPRSDRPLINMIHVSCGISILVLMVVRLLLRLKYPTPPIIPKPKPMMTGL

AHLGHLVIYLLFIALPVIGLVMMYNRGNPWFAFGLTMPYASEANFERVDSLKSWHETLANLGYFVIGLHAAAALAHHYF

WKDNTLLRMMPRKRS 

>135049|gi [InnerMembrane] membrane integral membrane protein|Cell division inhibitor 

MRTQSLYQPHFGHGSYTTRNVAKNTDIGKENGLISELVYNERQPAVAQLLLPLLLQLGKQSRWLLWLTPQQKLSKQWL

QQSGLPVDKMVQLSQISPVNTVEAMEKALQTGNYSVVLGWLPELTEEDRLKLRRAAELGNAYGFIMRPQRDISPTHG

HCSTLKIHSSLYH 

>139841|gi [InnerMembrane] membrane integral membrane protein|D-xylose-proton symporter (D-

xylose transporter) 

MNTQYNSSYIFSITLVATLGGLLFGYDTAVISGTVESLNTVFVAPQNLSESAANSLLGFCVASALIGCIIGGALGGYCSNRF

GRRDSLKIAAVLFFISGVGSAWPELGFTSINPDNTVPVYLAGYVPEFVIYRIIGGIGVGLASMLSPMYIAELAPAHIRGKLV

SFNQFAIIFGQLLVYCVNYFIARSGDASWLNTDGWRYMFASECIPALLFLMLLYTVPESPRWLMSRGKQEQAEGILRKI

MGNTLATQAVQEIKHSLDHGRKTGGRLLMFGVGVIVIGVMLSIFQQFVGINVVLYYAPEVFKTLGASTDIALLQTIIVGVI

NLTFTVLAIMTVDKFGRKPLQIIGALGMAIGMFSLGTAFYTQAPGIVALLSMLFYVAAFAMSWGPVCWVLLSEIFPNAI

RGKALAIAVAAQWLANYFVSWTFPMMDKNSWLVAHFHNGFSYWIYGCMGVLAALFMWKFVPETKGKTLEELEAL

WEPETKKTQQTATL 

>17380395|gi [InnerMembrane] membrane integral membrane protein|Molybdenum transport system 

permease protein modB 

MILTDPEWQAVLLSLKVSSLAVLFSLPFGIFFAWLLVRCTFPGKALLDSVLHLPLVLPPVVVGYLLLVSMGRRGFIGERLYD

WFGITFAFSWRGAVLAAAVMSFPLMVRAIRLALEGVDVKLEQAARTLGAGRWRVFFTITLPLTLPGIIVGTVLAFARSLG

EFGATITFVSNIPGETRTIPSAMYTLIQTPGGESGAARLCIISIALAMISLLISEWLARISRERAGR 



>136770|gi [InnerMembrane] membrane integral membrane protein|Regulatory protein uhpC 

MLPFLKAPADAPLMTDKYEIDARYRYWRRHILLTIWLGYALFYFTRKSFNAAVPEILANGVLSRSDIGLLATLFYITYGVSK

FVSGIVSDRSNARYFMGIGLIATGIINILFGFSTSLWAFAVLWVLNAFFQGWGSPVCARLLTAWYSRTERGGWWALW

NTAHNVGGALIPIVMAAAALHYGWRAGMMIAGCMAIVVGIFLCWRLRDRPQALGLPAVGEWRHDALEIAQQQEGA

GLTRKEILTKYVLLNPYIWLLSFCYVLVYVVRAAINDWGNLYMSETLGVDLVTANTAVTMFELGGFIGALVAGWGSDKL

FNGNRGPMNLIFAAGILLSVGSLWLMPFASYVMQATCFFTIGFFVFGPQMLIGMAAAECSHKEAAGAATGFVGLFAYL

GASLAGWPLAKVLDTWHWSGFFVVISIAAGISALLLLPFLNAQTPREA 

>118395|gi [InnerMembrane] membrane integral membrane protein|C4-dicarboxylate transport sensor 

protein dctB (EC 2.7.3.-) 

MHKSAMSVSQKLWPSLPLQHRIRRMWWTYAALAFLAVVASLWTSGEIGQHRAEAALEEQARMDVTLNAALLRTVLE

KYRALPFVLSQDTALAAALVGNDAGTFERLSQKLEILAAGTKAAVIYVIDKDGIAVSASNWREPTSFVGNDYRFREYFQG

AVERGQAEHFALGTVSKKPGLYISQRISGSNGLLGVVVVKVEFDDVEADWNASGTPSYVVDERGIVLITSLPSWRFMTI

GRIAEDRLTAIRESLQFGAAPLQPLPLDMVRNLGEGLDVVEIVMPGDAGKTRFLDVATSVPATGWHLQHLVALGPSVD

AGIREARMLALLILLPLLAGAAFLLRRRHTIALRISSEQQAREELERRVVERTLDLSQARDRLQAEIIGHKSTEQKLQAVQQ

DLVQANRLAILGQVAAGVAHEINQPVATIRAYADNARTFLDRGQTAPAGENLESIAALTERIGSITEELKTFARKGRGSA

EPTGLKDVIEGAVMLLRSRFAGRMDTLDIDLPPDELQVMGNRIRLEQVLINLLQNALEAVAPKAGEGRVEIRTSTDAGM

VTVTVADNGPGIPTEIRKGLFTPFNTSKESGLGLGLVISKDIVGDYGGRMDVASDSGGTRFIVQLRKA 

>1346920|gi [InnerMembrane] membrane integral membrane protein|Sodium/proline symporter 

(Proline permease) 

MAISTPMLVTFCVYIFGMILIGFIAWRSTKNFDDYILGGRSLGPFVTALSAGASDMSGWLLMGLPGAIFLSGISESWIAIG

LTLGAWINWKLVAGRLRVHTEFNNNALTLPDYFTGRFEDKSRVLRIISALVILLFFTIYCASGIVAGARLFESTFGMSYETA

LWAGAAATIIYTFIGGFLAVSWTDTVQASLMIFALILTPVMVIVGVGGFSESLEVIKQKSIENVDMLKGLNFVAIISLMG

WGLGYFGQPHILARFMAADSHHSIVHARRISMTWMILCLAGAVAVGFFGIAYFNNNPALAGAVNQNSERVFIELAQIL

FNPWIAGVLLSAILAAVMSTLSCQLLVCSSAITEDLYKAFLRKSASQQELVWVGRVMVLVVALIAIALAANPDNRVLGLV

SYAWAGFGAAFGPVVLFSVMWSRMTRNGALAGMIIGAVTVIVWKQYGWLDLYEIIPGFIFGSLGIVIFSLLGKAPTAA

MQERFAKADAHYHSAPPSKLQAE 

>132181|gi [InnerMembrane] membrane integral membrane protein|Reaction center protein L chain 

(Photosynthetic reaction center L subunit) 

ALLSFERKYRVRGGTLIGGDLFDFWVGPFYVGFFGVTTLLFTVLGTALIVWGAALGPSWTFWQISINPPDVSYGLAMAP

MAKGGLWQIITFSAIGAFVSWALREVEICRKLGIGYHIPFAFGFAILAYVSLVVIRPVMMGAWGYGFPYGFMTHLDWV

SNTGYQYANFHYNPAHMLGITLFFTTCLALALHGSLILSAANPGKGEVVKGPEHENTYFQDTIGYSVGTLGIHRVGLILAL

SAVVWSIICMILSGPIYTGSWPDWWLWWQKLPFWNHG 

>132187|gi [InnerMembrane] membrane integral membrane protein|Reaction center protein M chain 

(Photosynthetic reaction center M subunit) 

SEYQNILTGVQVRTAPHSAPIAKGIFPRLGKPGFSYWLGKIGDAQIGPIYLGTTGVLSLVFGFFAIEIIGFNLLASVNWSPM

EFGRQFFWLGLEPPAAEYGLGFAPLAEGGWWQIAGFFLTTSILLWWVRMYRRARALKMGTHTAWAFASAIFLFLSLG



FIRPLLMGNFSESVPFGIFPHLEWTNSFSLNYGNFFYNPFHMLSIAFLYGSALLSAMHGATILAVSRLGGDREVEQITDRG

TAAERAALFWRWTMGFNATMESIHRWAWWFAVLCTFTGAIGILLTGTVVDNWFEWGVKHGLAPAP 

>136748|gi [InnerMembrane] membrane integral membrane protein|SN-glycerol-3-phosphate 

transport system permease protein ugpA 

MSSSRPVFRSRWLPYLLVAPQLIITVIFFIWPAGEALWYSLQSVDPFGFSSQFVGLDNFVTLFHDSYYLDSFWTTIKFSTFV

TVSGLLVSLFFAALVEYIVRGSRFYQTLMLLPYAVAPAVAAVLWIFLFNPGRGLITHFLAEFGYDWNHAQNSGQAMFLV

VFASVWKQISYNFLFFYAALQSIPRSLIEAAAIDGAGPIRRFFKIALPLIAPVSFFLLVVNLVYAFFDTFPVIDAATSGGPVQA

TTTLIYKIYREGFTGLDLASSAAQSVVLMFLVIVLTVVQFRYVESKVRYQ 

>136751|gi [InnerMembrane] membrane integral membrane protein|SN-glycerol-3-phosphate 

transport system permease protein ugpE 

MIENRPWLTIFSHTMLILGIAVILFPLYVAFVAATLDKQAVYAAPMTLIPGTHLLENIHNIWVNGVGTNSAPFWRMLLN

SFVMAFSITLGKITVSMLSAFAIVWFRFPLRNLFFWMIFITLMLPVEVRIFPTVEVIANLQMLDSYAGLTLPLMASATATF

LFRQFFMTLPDELVEAARIDGASPMRFFCDIVFPLSKTNLAALFVITFIYGWNQYLWPLLIITDVDLGTTVAGIKGMIATG

EGTTEWNSVMVAMLLTLIPPVVIVLVMQRAFVRGLVDSEK 

>120208|gi [InnerMembrane] membrane integral membrane protein|Sensor protein fixL (EC 2.7.3.-) 

MLSKSGIERTQWGRRVVRWRGDGVAAYIVAAIVTSSVLAIRMIRAEPIGEGLLLFSFIPAILVVALIGGRNPILFAAGLSLV

AAVSHQQISSADGPSVVELLVFGSAVLLIVALGEVLEAARRAIDRTEDVVRARDAHLRSILDTVPDATVVSATDGTIVSFN

AAAVRQFGYAEEEVIGQNLRILMPEPYRHEHDGYLQRYMATGEKRIIGIDRVVSGQRKDGSTFPMKLAVGEMRSGGER

FFTGFIRDLTEREESAARLEQIQAELARLARLNEMGEMASTLAHELNQPLSAIANYSHGCTRLLRDMDDAVATRIREALE

EVASQSLRAGQIIKHLREFVTKGETEKAPEDIRKLVEESAALALVGSREQGVRTVFEYLPGAEMVLVDRIQVQQVLINLM

RNAIEAMRHVDRRELTIRTMPADPGEVAVVVEDTGGGIPEEVAGQLFKPFVTTKASGMGIGLSISKRIVEAHGGEMTVS

KNEAGGATFRFTLPAYLDERIVAND 

>118042|gi [InnerMembrane] membrane integral membrane protein|Cytochrome D ubiquinol oxidase 

subunit II (EC 1.10.3.-) (Cytochrome BD-I oxidase subunit II) 

MIDYEVLRFIWWLLVGVLLIGFAVTDGFDMGVGMLTRFLGRNDTERRIMINSIAPHWDGNQVWLITAGGALFAAWP

MVYAAAFSGFYVAMILVLASLFFRPVGFDYRSKIEETRWRNMWDWGIFIGSFVPPLVIGVAFGNLLQGVPFNVDEYLRL

YYTGNFFQLLNPFGLLAGVVSVGMIITQGATYLQMRTVGELHLRTRATAQVAALVTLVCFALAGVWVMYGIDGYVVKS

TMDHYAASNPLNKEVVREAGAWLVNFNNTPILWAIPALGVVLPLLTILTARMDKAAWAFVFSSLTLACIILTAGIAMFP

FVMPSSTMMNASLTMWDATSSQLTLNVMTWVAVVLVPIILLYTAWCYWKMFGRITKEDIERNTHSLY 

>417065|gi [InnerMembrane] membrane integral membrane protein|Glycerol uptake facilitator protein 

(Aquaglyceroporin) 

MSQTSTLKGQCIAEFLGTGLLIFFGVGCVAALKVAGASFGQWEISVIWGLGVAMAIYLTAGVSGAHLNPAVTIALWLFA

CFDKRKVIPFIVSQVAGAFCAAALVYGLYYNLFFDFEQTHHIVRGSVESVDLAGTFSTYPNPHINFVQAFAVEMVITAILM

GLILALTDDGNGVPRGPLAPLLIGLLIAVIGASMGPLTGFAMNPARDFGPKVFAWLAGWGNVAFTGGRDIPYFLVPLFG

PIVGAIVGAFAYRKLIGRHLPCDICVVEEKETTTPSEQKASL 



>132186|gi [InnerMembrane] membrane integral membrane protein|Reaction center protein M chain 

(Photosynthetic reaction center M subunit) 

AEYQNFFNQVQVAGAPEMGLKEDVDTFERTPAGMFNILGWMGNAQIGPIYLGIAGTVSLAFGAAWFFTIGVWYWY

QAGFDPFIFMRDLFFFSLEPPPAEYGLAIAPLKQGGVWQIASLFMAISVIAWWVRVYTRADQLGMGKHMAWAFLSAI

WLWSVLGFWRPILMGSWSVAPPYGIFSHLDWTNQFSLDHGNLFYNPFHGLSIAALYGSALLFAMHGATILAVTRFGG

ERELEQIVDRGTASERAALFWRWTMGFNATMEGIHRWAIWMAVMVTLTGGIGILLSGTVVDNWYVWAQVHGYAP

VTP 

>124907|gi [InnerMembrane] membrane integral membrane protein|Iron-regulated protein A 

precursor 

MIVTGSQVRQGLNTWFVLPLRRTAIGLGCAGVATLFSACGQTQALITNQTIQGFVDQVVVPSYVSVAAGATQLEQALQ

TYQQAPTAANLEAARQAWRVARDRWEQTECFAFGPADSEGFDGAMDTWPIDRQGLKTAAAQPVEQREDSRKGFH

AIEELLFAATEPTLSDRQHLVILATDLTKQAQGLVTRWQQASDQPAYRSVLLSAGSTDSAYPTLNAAGTEIVQGLVDSLS

EVASEKIGGPLETQEPDRFESFVSRNTLSDLRNNWTGAWNVYRGQRSDGVAAGSLQQRLQQQHPVIAQQLDQQFAT

ARQALWAIPEPIETNLASPRGKVAVLTAQTAIAAVSDTLERQVLPLVQ 

>20141687|gi [InnerMembrane] membrane integral membrane protein|Phosphoglycerate transporter 

protein 

MLTILKTGQSAHKVPPEKVQATYGRYRIQALLSVFLGYLAYYIVRNNFTLSTPYLKEQLDLSATQIGLLSSCMLIAYGISKGV

MSSLADKASPKVFMACGLVLCAIVNVGLGFSSAFWIFAALVVFNGLFQGMGVGPSFITIANWFPRRERGRVGAFWNIS

HNVGGGIVAPIVGAAFAILGSEHWQSASYIVPACVAVIFALIVLVLGKGSPRKEGLPSLEQMMPEEKVVLKTKNTAKAPE

NMSAWQIFCTYVLRNKNAWYISLVDVFVYMVRFGMISWLPIYLLTVKHFSKEQMSVAFLFFEWAAIPSTLLAGWLSDK

LFKGRRMPLAMICMALIFVCLIGYWKSESLLMVTIFAAIVGCLIYVPQFLASVQTMEIVPSFAVGSAVGLRGFMSYIFGAS

LGTSLFGVMVDKLGWYGGFYLLMGGIVCCILFCYLSHRGALELERQRQNALHNQDSLQLADAQ 

>113639|gi [InnerMembrane] membrane integral membrane protein|Alkane-1 monooxygenase (EC 

1.14.15.3) (Alkane hydroxylase) 

MLEKHRVLDSAPEYVDKKKYLWILSTLWPATPMIGIWLANETGWGIFYGLVLLVWYGALPLLDAMFGEDFNNPPEEVV

PKLEKERYYRVLTYLTVPMHYAALIVSAWWVGTQPMSWLEIGALALSLGIVNGLALNTGHELGHKKETFDRWMAKIVL

AVVGYGHFFIEHNKGHHRDVATPMDPATSRMGESIYKFSIREIPGAFIRAWGLEEQRLSRRGQSVWSFDNEILQPMIIT

VILYAVLLALFGPKMLVFLPIQMAFGWWQLTSANYIEHYGLLRQKMEDGRYEHQKPHHSWNSNHIVSNLVLFHLQRH

SDHHAHPTRSYQSLRDFPGLPALPTGYPGAFLMAMIPQWFRSVMDPKVVDWAGGDLNKIQIDDSMRETYLKKFGTSS

AGHSSSTSAVAS 

>113731|gi [InnerMembrane] membrane integral membrane protein|AmpE protein 

MTLFTTLLVLIFERLFKLGEHWQLDHRLEAFFRRVKHFSLGRTLGMTIIAMGVTFLLLRALQGVLFNVPTLLVWLLIGLLCI

GAGKVRLHYHAYLTAASRNDSHARATMAGELTMIHGVPAGCDEREYLRELQNALLWINFRFYLAPLFWLIVGGTWGP

VTLMGYAFLRAWQYWLARYQTPHHRLQSGIDAVLHVLDWVPVRLAGVVYALIGHGEKALPAWFASLGDFHTSQYQV

LTRLAQFSLAREPHVDKVETPKAAVSMAKKTSFVVVVVIALLTIYGALV 



>14424457|gi [InnerMembrane] membrane integral membrane protein|Oxaloacetate decarboxylase 

beta chain (EC 4.1.1.3) 

MESLNALIQGLGLMHLGAGQAIMLLVSLLLLWLAIAKKFEPLLLLPIGFGGLLSNIPEAGLALTALESLLAHRDPAQLAVIA

AKLHCAPDVHAIKAALALALPSVQGQMESLAVDMGYSAGVLAIFYKVAIGSGIAPLVIFMGVGAMTDFGPLLANPRTLL

LGAAAQFGIFATVLGALTLNYFGIISFTLPQAAAIGIIGGADGPTAIYLSGKLAPELLGAIAVAAYSYMALVPLIQPPIMKAL

TTDKERKIRMVQLRTVSKREKILFPAVLLLLVALLLPDAAPLLGMFCFGNLMRESGVVERLSDTVQNALINIVTIFLGLSVG

AKLVADKFLQPQTLGILVLGVIAFCVGTAAGVLMAKLMNVFSRHKINPLIGSAGVSAVPMAARVSNKVGLEADGQNFL

LMHAMGPNVAGVIGSAIAAGVMLKYVLAM 

>126491|gi [InnerMembrane] membrane integral membrane protein|Lipoprotein signal peptidase (EC 

3.4.23.36) (Prolipoprotein signal peptidase) (Signal peptidase II) (SPase II) 

MSKSICSTGLRWLWVVVAVLIIDLGSKFLILQNFALGETVSLFPSLNLHYARNYGAAFSFLADSGGWQRWFFAGIAVGIC

VVLAVLMYRSKATQKLNNIAYALIIGGALGNLFDRLWHGFVVDMIDFYVGDWHFATFNLADSAICIGAALIVLEGFLPSS

DKKTS 

>1352496|gi [InnerMembrane] membrane integral membrane protein|Na(+)/H(+) antiporter 1 

(Sodium/proton antiporter 1) 

MKHLHRFFSSDASGGIILIIAAILAMIMANSGATSGWYHDFLETPVQLRVGSLEINKNMLLWINDALMAVFFLLVGLEVK

RELMQGSLASLRQAAFPVIAAIGGMIVPALLYLAFNYADPITREGWAIPAATDIAFALGVLALLGSRVPLALKIFLMALAII

DDLGAIIIIALFYTNDLSMASLGVAAVAIAVLAVLNLCGARRTGVYILVGVVLWTAVLKSGVHATLAGVIVGFFIPLKEKHG

RSPAKRLEHVLHPWVAYLILPLFAFANAGVSLQGVTLDGLTSILPLGIIAGLLIGKPLGISLFCWLALRLKLAHLPEGTTYQQ

IMVVGILCGIGFTMSIFIASLAFGSVDPELINWAKLGILVGSISSAVIGYSWLRVRLRPSV 

>130992|gi [InnerMembrane] membrane integral membrane protein|Glycine betaine/L-proline 

transport system permease protein proW 

MADQNNPWDTTPAADSAAQSADAWGTPTTAPTDGGGADWLTSTPAPNVEHFNILDPFHKTLIPLDSWVTEGIDWV

VTHFRPVFQGVRVPVDYILNGFQQLLLGMPAPVAIIVFALIAWQISGVGMGVATLVSLIAIGAIGAWSQAMVTLALVLT

ALLFCIVIGLPLGIWLARSPRAAKIIRPLLDAMQTTPAFVYLVPIVMLFGIGNVPGVVVTIIFALPPIIRLTILGINQVPADLIE

ASRSFGASPRQMLFKVQLPLAMPTIMAGVNQTLMLALSMVVIASMIAVGGLGQMVLRGIGRLDMGLATVGGVGIVIL

AIILDRLTQAVGRDSRSRGNRRWYTTGPVGLLTRPFIK 

>136376|gi [InnerMembrane] membrane integral membrane protein|TraS protein 

MKRSDLEKDAAYILDKFKQLDYEIPSNRQILKVIFYKLVVVYVFQLLFIIFDIFINSNVRDYHYFDTFVITLGSNAFFSLVFLM

STYNLVSLKISLGSEITEQSVLLKLVERKINSYGQFLMVVNAIVGCVLLSSGERFVAGLGFSWFVTYLISMITLQTSLSRYMT

PAVVSSLSKVKELLSASPK 

>729474|gi [InnerMembrane] membrane integral membrane protein|Iron(III) dicitrate transport system 

permease protein fecD 



MKIALVIFITLALAGCALLSLHMGVIPVPWRALLTDWQAGHEHYYVLMEYRLPRLLLALFVGAALAVAGVLIQGIVRNPL

ASPDILGVNHAASLASVGALLLMPSLPVMVLPLLAFAGGMAGLILLKMLAKTHQPMKLALTGVALSACWASLTDYLML

SRPQDVNNALLWLTGSLWGRDWSFVKIAIPLMILFLPLSLSFCRDLDLLALGDARATTLGVSVPHTRFWALLLAVAMTS

TGVAACGPISFIGLVVPHMMRSITGGRHRRLLPVSALTGALLLVVADLLARIIHPPLELPVGVLTAIIGAPWFVWLLVRMR 

>729473|gi [InnerMembrane] membrane integral membrane protein|Iron(III) dicitrate transport system 

permease protein fecC 

MTAIKHPVLLWGLPVAALIIIFWLSLFCYSAIPVSGADATRALLPGHTPTLPEALVQNLRLPRSLVAVLIGASLALAGTLLQT

LTHNPMASPSLLGINSGAALAMALTSALSPTPIAGYSLSFIAACGGGVSWLLVMTAGGGFRHTHDRNKLILAGIALSAFC

MGLTRITLLLAEDHAYGIFYWLAGGVSHARWQDVWQLLPVVVTAVPVVLLLANQLNLLNLSDSTAHTLGVNLTRLRLVI

NMLVLLLVGACVSVAGPVAFIGLLVPHLARFWAGFDQRNVLPVSMLLGATLMLLADVLARALAFPGDLPAGAVLALIG

SPCFVWLVRRRG 

>133265|gi [InnerMembrane] membrane integral membrane protein|Rod shape-determining protein 

rodA 

MTDNPNKKTFWDKVHLDPTMLLILLALLVYSALVIWSASGQDIGMMERKIGQIAMGLVIMVVMAQIPPRVYEGWAP

YLYIICIILLVAVDAFGAISKGAQRWLDLGIVRFQPSEIAKIAVPLMVARFINRDVCPPSLKNTGIALVLIFMPTLLVAAQPD

LGTSILVALSGLFVLFLSGLSWRLIGVAVVLVAAFIPILWFFLMHDYQRQRVMMLLDPESDPLGAGYHIIQSKIAIGSGGL

RGKGWLHGTQSQLEFLPERHTDFIFAVLAEELGLVGILILLALYILLIMRGLWIAARAQTTFGRVMAGGLMLILFVYVFVN

IGMVSGILPVVGVPLPLVSYGGSALIVLMAGFGIVMSIHTHRKMLSKSV 

>131591|gi [InnerMembrane] membrane integral membrane protein|General secretion pathway 

protein C (Pullulanase secretion envelope pulC) 

MSKGIKMHNSVMRLTIPNKKIINYAPHIVTSIILFFICQQLAQLTWKIILPVNFTDNALSSADMTSPAAPSAETALPRFTLF

GLAEKTSASAPGGNLDQAPVSALRLRVTGLLASTDPSRAIAIMMKGNQQVSLGIGDNTPGGEAKIIAISPDRLIVNYRGR

NEAIPLFNDPPAVGKNSAAPPARHLAQELRAQPQNILHYLNISPVMVNDKLSGYRLNPGKDPALFRQSGLRENDLAIAL

NGLDLRDKEQARQVLAQLPELTEITLTVERDGQKNDIYLALRDE 

>7404392|gi [InnerMembrane] membrane integral membrane protein|2-keto-3-deoxygluconate 

permease (KDG permease) 

MHIKRSIEKIPGGMMLVPLFLGALCHTFAPGAGKYFGSFTNGLISGTVPILAVWFFCMGASIRLSATGTVLRKSGTLVVT

KIAVAWVVAAVASRILPENGVEVGFFAGLSTLALVAAMDMTNGGLYASIMQQYGTKEESGAFVLMSLESGPLMTMVI

LGTAGIASFEPHVFVGAVLPFLVGFALGNLDPELRDFFSRAVQTLIPFFAFALGNTIDLSVIGQTGLLGVLLGISVIIITGIPLI

VADKVLGGGDGTAGIAASSSAGAAVATPVLIAEMVPAFKPVAPAATTLVATSVIVTSVLVPIITAMWSKRVKGGDGTVP

KEDAVEEKAEQQRRRIIK 

>2507232|gi [InnerMembrane] membrane integral membrane protein|Glucose dehydrogenase 

[pyrroloquinoline-quinone] (EC 1.1.99.17) 

MAINNTGSRRLLVTLTALFAALCGLYLLIGGGWLVAIGGSWYYPIAGLVMLGVAWMLWRSKRAALWLYAALLLGTMI

WGVWEVGFDFWALTPRSDILVFFGIWLILPFVWRRLVIPASGAVAALVVALLISGGILTWAGFNDPQEINGTLSADATP



AEAISPVADQDWPAYGRNQEGQRFSPLKQINADNVHNLKEAWVFRTGDVKQPNDPGEITNEVTPIKVGDTLYLCTAH

QRLFALDAASGKEKWHYDPELKTNESFQHVTCRGVSYHEAKAETASPEVMADCPRRIILPVNDGRLIAINAENGKLCET

FANKGVLNLQSNMPDTKPGLYEPTSPPIITDKTIVMAGSVTDNFSTRETSGVIRGFDVNTGELLWAFDPGAKDPNAIPS

DEHTFTFNSPNSWAPAAYDAKLDLVYLPMGVTTPDIWGGNRTPEQERYASSILALNATTGKLAWSYQTVHHDLWDM

DLPAQPTLADITVNGQKVPVIYAPAKTGNIFVLDRRNGELVVPAPEKPVPQGAAKGDYVTPTQPFSELSFRPTKDLSGA

DMWGATMFDQLVCRVMFHQMRYEGIFTPPSEQGTLVFPGNLGMFEWGGISVDPNREVAIANPMALPFVSKLIPRG

PGNPMEQPKDAKGTGTESGIQPQYGVPYGVTLNPFLSPFGLPCKQPAWGYISALDLKTNEVVWKKRIGTPQDSMPFP

MPVPVPFNMGMPMLGGPISTAGNVLFIAATADNYLRAYNMSNGEKLWQGRLPAGGQATPMTYEVNGKQYVVISA

GGHGSFGTKMGDYIVAYALPDDVK 

>32172425|gi [InnerMembrane] membrane integral membrane protein|Aromatic amino acid transport 

protein aroP (General aromatic amino acid permease) 

MMEGQQHGEQLKRGLKNRHIQLIALGGAIGTGLFLGSASVIQSAGPGIILGYAIAGFIAFLIMRQLGEMVVEEPVAGSFS

HFAYKYWGSFAGFASGWNYWVLYVLVAMAELTAVGKYIQFWYPEIPTWVSAAVFFVVINAINLTNVKVFGEMEFWF

AIIKVIAVVAMIIFGGWLLFSGNGGPQATVSNLWDQGGFLPHAFTGLVMMMAIIMFSFGGLELVGITAAEADNPEQSI

PKATNQVIYRILIFYIGSLAVLLSLMPWTRVTADTSPFVLIFHELGDTFVANALNIVVLTAALSVYNSCVYCNSRMLFGLAQ

QGNAPKALASVDKRGVPVNTILVSALVTALCVLINYLAPESAFGLLMALVVSALVINWAMISLAHMKFRRAKQEQGVV

TRFPALLYPLGNWICLLFMAAVLVIMLMTRGMAISVYLIPVWLIVLGIGYLFKEKTAKAVKAH 

>1172008|gi [InnerMembrane] membrane integral membrane protein|Sodium/pantothenate 

symporter (Pantothenate permease) 

MQLEVILPLVAYLVVVFGISVYAMRKRSTGTFLNEYFLGSRSMGGIVLAMTLTATYISASSFIGGPGAAYKYGLGWVLLA

MIQLPAVWLSLGILGKKFAILARRYNAVTLNDMLFARYQSRLLVWLASLSLLVAFVGAMTVQFIGGARLLETAAGIPYET

GLLIFGISIALYTAFGGFRASVLNDTMQGLVMLIGTVVLLIGVVHAAGGLSNAVQTLQTIDPQLVTPQGADDILSPAFMT

SFWVLVCFGVIGLPHTAVRCISYKDSKAVHRGIIIGTIVVAILMFGMHLAGALGRAVIPDLTVPDLVIPTLMVKVLPPFAA

GIFLAAPMAAIMSTINAQLLQSSATIIKDLYLNIRPDQMQNETRLKRMSAVITLVLGALLLLAAWKPPEMIIWLNLLAFG

GLEAVFLWPLVLGLYWERANAKGALSAMIVGGVLYAVLATLNIQYLGFHPIVPSLLLSLLAFLVGNRFGTSVPQATVLTT

DK 

>2506946|gi [InnerMembrane] membrane integral membrane protein|Formate hydrogenlyase subunit 

3 (FHL subunit 3) (Hydrogenase-3 component C) 

MSAISLINSGVAWFVAAAVLAFLFSFQKALSGWIAGIGGAVGSLYTAAAGFTVLTGAVGVSGALSLVSYDVQISPLNAIW

LITLGLCGLFVSLYNIDWHRHAQVKCNGLQINMLMAAAVCAVIASNLGMFVVMAEIMALCAVFLTSNSKEGKLWFAL

GRLGTLLLAIACWLLWQRYGTLDLRLLDMRMQQLPLGSDIWLLGVIGFGLLAGIIPLHGWVPQAHANASAPAAALFST

VVMKIGLLGILTLSLLGGNAPLWWGIALLVLGMITAFVGGLYALVEHNIQRLLAYHTLENIGIILLGLGAGVTGIALEQPAL

IALGLVGGLYHLLNHSLFKSVLFLGAGSVWFRTGHRDIEKLGGIGKKMPVISIAMLVGLMAMAALPPLNGFAGEWVIYQ

SFFKLSNSGAFVARLLGPLLAVGLAITGALAVMCMAKVYGVTFLGAPRTKEAENATCAPLLMSVSVVALAICCVIGGVAA

PWLLPMLSAAVPLPLEPANTTVSQPMITLLLIACPLLPFIIMAICKGDRLPSRSRGAAWVCGYDHEKSMVITAHGFAMP

VKQAFAPVLKLRKWLNPVSLVPGWQCEGSALLFRRMALVELAVLVVIIVSRGA 

>120574|gi [InnerMembrane] membrane integral membrane protein|Cell division protein ftsW 



MRLSLPRLKMPRLPGFSILVWISTALKGWVMGSREKDTDSLIMYDRTLLWLTFGLAAIGFIMVTSASMPIGQRLTNDPF

FFAKRDGVYLILAFILAIITLRLPMEFWQRYSATMLLGSIILLMIVLVVGSSVKGASRWIDLGLLRIQPAELTKLSLFCYIANY

LVRKGDEVRNNLRGFLKPMGVILVLAVLLLAQPDLGTVVVLFVTTLAMLFLAGAKLWQFIAIIGMGISAVVLLILAEPYRI

RRVTAFWNPWEDPFGSGYQLTQSLMAFGRGELWGQGLGNSVQKLEYLPEAHTDFIFAIIGEELGYVGVVLALLMVFFV

AFRAMSIGRKALEIDHRFSGFLACSIGIWFSFQALVNVGAAAGMLPTKGLTLPLISYGGSSLLIMSTAIMMLLRIDYETRLE

KAQAFVRGSR 

>116482|gi [InnerMembrane] membrane integral membrane protein|Citrate-proton symporter (Citrate 

transporter) (Citrate carrier protein) 

MPTARCSMRASSTAPVRMMATAGGARIGAILRVTSGNFLEQFDFFLFGFYATYIAHTFFPASSEFASLMMTFAVFGAG

FLMRPIGAIVLGAYIDKVGRRKGLIVTLSIMATGTFLIVLIPSYQTIGLWAPLLVLIGRLLQGFSAGAELGGVSVYLAEIATPG

RKGFYTSWQSGSQQVAIMVAAAMGFALNAVLEPSAISDWGWRIPFLFGVLIVPFIFILRRKLEETQEFTARRHHLAMR

QVFATLLANWQVVIAGMMMVAMTTTAFYLITVYAPTFGKKVLMLSASDSLLVTLLVAISNFFWLPVGGALSDRFGRRS

VLIAMTLLALATAWPALTMLANAPSFLMMLSVLLWLSFIYGMYNGAMIPALTEIMPAEVRVAGFSLAYSLATAVFGGF

TPVISTALIEYTGDKASPGYWMSFAAICGLLATCYLYRRSAVALQTAR 

>131823|gi [InnerMembrane] membrane integral membrane protein|Raffinose permease 

MNSASTHKNTDFWIFGLFFFLYFFIMATCFPFLPVWLSDVVGLSKTDTGIVFSCLSLFAISFQPLLGVISDRLGLKKNLIWSI

SLLLVFFAPFFLYVFAPLLHLNIWAGALTGGVFIGFVFSAGAGAIEAYIERVSRSSGFEYGKARMFGCLGWALCATMAGIL

FNVDPSLVFWMGSGGALLLLLLLYLARPSTSQTAMVMNALGANSSLISTRMVFSLFRMRQMWMFVLYTIGVACVYDV

FDQQFAIFFRSFFDTPQAGIKAFGFATTAGEICNAIIMFCTPWIINRIGAKNTLLVAGGIMTIRITGSAFATTMTEVVILKM

LHALEVPFLLVGAFKYITGVFDTRLSATVYLIGFQFSKQLAAILLSTFAGHLYDRMGFQNTYFVLGMIVLTVTVISAFTLSSS

PGIVHPSVEKAPVAHSEIN 

>118163|gi [InnerMembrane] membrane integral membrane protein|Sulfate transport system 

permease protein cysT 

MFAVSSRRVLPGFTLSLGTSLLFVCLILLLPLSALVMQLAQMSWAQYWEVITNPQVVAAYKVTLLSAFVASIFNGVFGLL

MAWILTRYRFPGRTLLDALMDLPFALPTAVAGLTLASLFSVNGFYGEWLAKFDIKVTYTWLGIAVAMAFTSIPFVVRTV

QPVLEELGPEYEEAAETLGATRWQSFCKVVLPELSPALVAGVALSFTRSLGEFGAVIFIAGNIAWKTEVTSLMIFVRLQEF

DYPAASAIASVILAASLLLLFSINTLQSRFGRRVVGH 

>118165|gi [InnerMembrane] membrane integral membrane protein|Sulfate transport system 

permease protein cysW 

MAEVTQLKRYDARPINWGKWFLIGIGMLVSAFILLVPMIYIFVQAFSKGLMPVLQNLADPDMLHAIWLTVMIALIAVP

VNLVFGILLAWLVTRFNFPGRQLLLTLLDIPFAVSPVVAGLVYLLFYGSNGPLGGWLDEHNLQIMFSWPGMVLVTIFVT

CPFVVRELVPVMLSQGSQEDEAAILLGASGWQMFRRVTLPNIRWALLYGVVLTNARAIGEFGAVSVVSGSIRGETLSLP

LQIELLEQDYNTVGSFTAAALLTLMAIITLFLKSMLQWRLENQEKRAQQEEHHEH 

>134400|gi [InnerMembrane] membrane integral membrane protein|Preprotein translocase secE 

subunit 



MSANTEAQGSGRGLEAMKWVVVVALLLVAIVGNYLYRDIMLPLRALAVVILIAAAGGVALLTTKGKATVAFAREARTEV

RKVIWPTRQETLHTTLIVAAVTAVMSLILWGLDGILVRLVSFITGLRF 

>118508|gi [InnerMembrane] membrane integral membrane protein|Membrane-bound aldehyde 

dehydrogenase [pyrroloquinoline-quinone] precursor (EC 1.2.99.3) (ALDH) 

MGRLNRFRLGKDGRREQASLSRRGFLVTSLGAGVMFGFARPSSANQIFPLDRSLPGDGAFEPTIWCSIAPDGEITVNIIR

AEMGQHIGTALARIIADEMEADWSKVRINYVDTDPKWGLMVTGGSWSVWMTWDVFRQAGAATRTAMVEEGARL

LGTTPDKCTVASSIVSAGGKQISFGDIVAKGHPSHAFTPEEMAKLPLKPASERRLIGNAELKALDIPAKTNGTAIYGIDAKV

EGMLYGRPKMPPTRYGSKVRSVDDTEAKKIKGYVRYLLIDDPSQVVQGWVVVLAESYSAAIRATDALKVEWTPGETIHT

SERDIQDRGRELINNKAGGVYIFNDDGVDQAFGSAHTVMDQEYTCASVLHYQLEPTNALAFEKDGVYEIHAGNQWQS

LILPTLAKSLQVPESKVILRSYLLGGGFGRRLNGDYMIPAALASKALGGKPVKLILTRSDDMQFDSFRSPSVQRVRMAFD

ASDRITAMDYQAAAGWPTGVMAEAFMEKGVDGKPYDQFAIAGGDHWYEVGAFRVRALRNDLAEKTFRPGWLRSV

SPGWTSWGVECFLDEVAHRQKKDPAQFRLELLTGQGRNKGQAPDSVGGALRQAAVVRRLMEKVNWGKTSLPKDTA

MGLATTAGQERGMPTWDRCVAQVHVDRSTGVVTCQKLTILVDAGTVVDPDGAKAQTEGAALWGLSMVLFENTEIV

NGMPVDRNLNTYTPLRIADTPEMDIEFLPSTEKPMGLGEPGTTVVGPAIGNAIFNAVGVRLRHMPVRPADVLRGLQN

G 

>114921|gi [InnerMembrane] membrane integral membrane protein|High-affinity choline transport 

protein 

MTDLSHSREKDKINPVVFYTSAGLILLFSLTTILFRDFSALWIGRTLDWVSKTFGWYYLLAATLYIVFVVCIACSRFGSVKLG

PEQSKPEFSLLSWAAMLFAAGIGIDLMFFSVAEPVTQYMQPPEGAGQTIEAARQAMVWTLFHYGLTGWSMYALMG

MALGYFSYRYNLPLTIRSALYPIFGKRINGPIGHSVDIAAVIGTIFGIATTLGIGVVQLNYGLSVLFDIPDSMAAKAALIALSV

IIATISVTSGVDKGIRVLSELNVALALGLILFVLFMGDTSFLLNALVLNVGDYVNRFMGMTLNSFAFDRPVEWMNNWTL

FFWAWWVAWSPFVGLFLARISRGRTIRQFVLGTLIIPFTFTLLWLSVFGNSALYEIIHGGAAFAEEAMVHPERGFYSLLA

QYPAFTFSASVATITGLLFYVTSADSGALVLGNFTSQLKDINSDAPGWLRVFWSVAIGLLTLGMLMTNGISALQNTTVI

MGLPFSFVIFFVMAGLYKSLKVEDYRRESANRDTAPRPLGLQDRLSWKKRLSRLMNYPGTRYTKQMMETVCYPAMEE

VAQELRLRGAYVELKSLPPEEGQQLGHLDLLVHMGEEQNFVYQIWPQQYSVPGFTYRARSGKSTYYRLETFLLEGSQG

NDLMDYSKEQVITDILDQYERHLNFIHLHREAPGHSVMFPDA 

>125382|gi [InnerMembrane] membrane integral membrane protein|Alpha-ketoglutarate permease 

MAESTVTADSKLTSSDTRRRIWAIVGASSGNLVEWFDFYVYSFCSLYFAHIFFPSGNTTTQLLQTAGVFAAGFLMRPIGG

WLFGRIADKHGRKKSMLLSVCMMCFGSLVIACLPGYETIGTWAPALLLLARLFQGLSVGGEYGTSATYMSEVAVEGRK

GFYASFQYVTLIGGQLLALLVVVVLQHTMEDAALREWGWRIPFALGAVLAVVALWLRRQLDETSQQETRALKEAGSLK

GLWRNRRAFIMVLGFTAAGSLCFYTFTTYMQKYLVNTAGMHANVASGIMTAALFVFMLIQPLIGALSDKIGRRTSMLC

FGSLAAIFTVPILSALQNVSSPYAAFGLVMCALLIVSFYTSISGILKAEMFPAQVRALGVGLSYAVANAIFGGSAEYVALSLK

SIGMETAFFWYVTLMAVVAFLVSLMLHRKGKGMRL 

>730995|gi [InnerMembrane] membrane integral membrane protein|TrbI protein 

MSSTQKPADVTAERRSHWWWTVPGCLAMVLLNAAVSYGIVRLNAPVTVAFNMKQTVDAFFDSASQKQLSEAQSKA

LSARFNTALEASLQAWQQKHHAVILVSPAVVQGAPDISREIQQDIARRMRAEP 



>2506096|gi [InnerMembrane] membrane integral membrane protein|Tyrosine-specific transport 

protein (Tyrosine permease) 

MKNRTLGSVFIVAGTTIGAGMLAMPLAAAGVGFSVTLILLIGLWALMCYTALLLLEVYQHVPADTGLGTLAKRYLGRYG

QWLTGFSMMFLMYALTAAYISGAGELLASSISDWTGISMSATAGVLLFTFVAGGVVCVGTSLVDLFNRFLFSAKIIFLVV

MLVLLLPHIHKVNLLTLPLQQGLALSAIPVIFTSFGFHGSVPSIVSYMDGNIRKLRWVFIIGSAIPLVAYIFWQVATLGSIDS

TTFMGLLANHAGLNGLLQALREMVASPHVELAVHLFADLALATSFLGVALGLFDYLADLFQRSNTVGGRLQTGAITFLP

PLAFALFYPRGFVMALGYAGVALAVLALIIPSLLTWQSRKHNPQAGYRVKGGRPALVVVFLCGIAVIGVQFLIAAGLLPE

VG 

>2507094|gi [InnerMembrane] membrane integral membrane 

protein|Phosphatidylglycerophosphatase A (EC 3.1.3.27) 

MTILPRHKDVAKSRLKMSNPWHLLAVGFGSGLSPIVPGTMGSLAAIPFWYLMTFLPWQLYSLVVMLGICIGVYLCHQT

AKDMGVHDHGSIVWDEFIGMWITLMALPTNDWQWVAAGFVIFRILDMWKPWPIRWFDRNVHGGMGIMIDDIVA

GVISAGILYFIGHHWPLGILS 

>114116|gi [InnerMembrane] membrane integral membrane protein|Arginine/ornithine antiporter 

MSQESSQKLRLGALTALVVGSMIGGGIFSLPQNMAASADVGAVLIGWAITAVGMLTLAFVFQTLANRKPELDGGVYA

YAKAGFGDYMGFSSAWGYWISAWLGNVGYFVLLFSTLGYFFPIFGKGDTVAAIVCASVLLWALHFLVLRGIKEAAFINT

VTTVAKVVPLFLFILICLFAFKLDIFTADIWGKSNPDLGSVMNQVRNMMLVTVWVFIGIEGASIFSSRAEKRSDVGKATVI

GFITVLLLLVLVNVLSMGVMTQPELAKLQNPSMALVLEHVVGHWGAVLISVGLLISLLGALLSWVLLCAEIMFAAAKDH

TMPEFLRRENANQVPANALWLTNICVQVFLVVVFFTSGDPDGMDPYTKMLLLATSMILIPYFWSAAYGLLLTLKGETYE

NDARERSKDLVIAGIAVAYAVWLLYAGGLKYLLLSALLYAPGAILFAKAKHEVGQPIFTGIEKLIFAAVVIGALVAAYGLYD

GFLTL 

>118071|gi [InnerMembrane] membrane integral membrane protein|Ubiquinol oxidase polypeptide II 

precursor (EC 1.10.3.-) (Cytochrome O subunit 2) (Oxidase BO(3) subunit 2) (Cytochrome O ubiquinol 

oxidase subunit 2) (Ubiquinol oxidase chain B) 

MRLRKYNKSLGWLSLFAGTVLLSGCNSALLDPKGQIGLEQRSLILTAFGLMLIVVIPAILMAVGFAWKYRASNKDAKYSP

NWSHSNKVEAVVWTVPILIIIFLAVLTWKTTHALEPSKPLAHDEKPITIEVVSMDWKWFFIYPEQGIATVNEIAFPANTPV

YFKVTSNSVMNSFFIPRLGSQIYAMAGMQTRLHLIANEPGTYDGISASYSGPGFSGMKFKAIATPDRAAFDQWVAKAK

QSPNTMSDMAAFEKLAAPSEYNQVEYFSNVKPDLFADVINKFMAHGKSMDMTQPEGEHSAHEGMEGMDMSHAES

AH 

>118073|gi [InnerMembrane] membrane integral membrane protein|Cytochrome O ubiquinol oxidase 

subunit III (EC 1.10.3.-) (Ubiquinol oxidase chain C) 

MATDTLTHATAHAHEHGHHDAGGTKIFGFWIYLMSDCILFSILFATYAVLVNGTAGGPTGKDIFELPFVLVETFLLLFSSIT

YGMAAIAMYKNNKSQVISWLALTWLFGAGFIGMEIYEFHHLIVNGMGPDRSGFLSAFFALVGTHGLHVTSGLIWMAV

LMVQIARRGLTSTNRTRIMCLSLFWHFLDVVWICVFTVVYLMGAM 



>118074|gi [InnerMembrane] membrane integral membrane protein|Cytochrome O ubiquinol oxidase 

protein cyoD (Ubiquinol oxidase chain D) 

MSHSTDHSGASHGSVKTYMTGFILSIILTVIPFWMVMTGAASPAVILGTILAMAVVQVLVHLVCFLHMNTKSDEGWN

MTAFVFTVLIIAILVVGSIWIMWNLNYNMMMH 

>118075|gi [InnerMembrane] membrane integral membrane protein|Protoheme IX farnesyltransferase 

(EC 2.5.1.-) (Heme O synthase) 

MMFKQYLQVTKPGIIFGNLISVIGGFLLASKGSIDYPLFIYTLVGVSLVVASGCVFNNYIDRDIDRKMERTKNRVLVKGLIS

PAVSLVYATLLGIAGFMLLWFGANPLACWLGVMGFVVYVGVYSLYMKRHSVYGTLIGSLSGAAPPVIGYCAVTGEFDS

GAAILLAIFSLWQMPHSYAIAIFRFKDYQAANIPVLPVVKGISVAKNHITLYIIAFAVATLMLSLGGYAGYKYLVVAAAVSV

WWLGMALRGYKVADDRIWARKLFGFSIIAITALSVMMSVDFMVPDSHTLLAAVW 

>118699|gi [InnerMembrane] membrane integral membrane protein|Anaerobic dimethyl sulfoxide 

reductase chain C (DMSO reductase anchor subunit) 

MGSGWHEWPLMIFTVFGQCVAGGFIVLALALLKGDLRAEAQQRVIACMFGLWVLMGIGFIASMLHLGSPMRAFNSL

NRVGASALSNEIASGSIFFAVGGIGWLLAMLKKLSPALRTLWLIVTMVLGVIFVWMMVRVYNSIDTVPTWYSIWTPMG

FFLTMFMGGPLLGYLLLSLAGVDGWAMRLLPAISVLALVVSGVVSVMQGAELATIHSSVQQAAALVPDYGALMSWRI

VLLAVALCLWIAPQLKGYQPAVPLLSVSFILLLAGELIGRGVFYGLHMTVGMAVAS 

>1706725|gi [InnerMembrane] membrane integral membrane protein|Biopolymer transport exbB 

protein 

MGNNLMQTDLSVWGMYQHADIVVKCVMIGLILASVVTWAIFFSKSVEFFNQKRRLKREQQLLAEARSLNQANDIAAD

FGSKSLSLHLLNEAQNELELSEGSDDNEGIKERTSFRLERRVAAVGRQMGRGNGYLATIGAISPFVGLFGTVWGIMNSFI

GIAQTQTTNLAVVAPGIAEALLATAIGLVAAIPAVVIYNVFARQIGGFKAMLGDVAAQVLLLQSRDLDLEASAAAHPVRV

AQKLRAG 

>126702|gi [InnerMembrane] membrane integral membrane protein|Maltose transport system 

permease protein malG 

MAMVQPKSQKLRLFTTHLLLLIFIAAIMFPLLMVIAISLREGNFATGSLIPDTISWEHWRLALGFSVEHADGRVTPPPFPV

LLWLWNSIKVAGITAIGIVALSTTCAYAFARMRFPGKATLLKGMLIFQMFPAVLSLVALYALFDRLGQYLPFVGLNTHGG

VIFAYMGGIALHVWTIKGYFETIDGSLEEAAALDGATPWQAFRLVLVPLSVPILAVVFILSFIAAITEVPVASLLLRDVNSYT

LAVGMQQYLNPQNYLWGDFAAAAVLSAIPITVVFLLAQRWLVNGLTAGGVKG 

>132180|gi [InnerMembrane] membrane integral membrane protein|Reaction center protein L chain 

(Photosynthetic reaction center L subunit) 

ALLSFERKYRVPGGTLIGGSLFDFWVGPFYVGFFGVTTIFFATLGFLLILWGAAMQGTWNPQLISIFPPPVENGLNVAAL

DKGGLWQVITVCATGAFCSWALREVEICRKLGIGFHIPVAFSMAIFAYLTLVVIRPMMMGSWGYAFPYGIWTHLDWV

SNTGYTYGNFHYNPFHMLGISLFFTTAWALAMHGALVLSAANPVKGKTMRTPDHEDTYFRDLMGYSVGTLGIHRLGL

LLALNAVFWSACCMLVSGTIYFDLWSDWWYWWVNMPFWADMAGGING 



>115118|gi [InnerMembrane] membrane integral membrane protein|Branched chain amino acid 

transport system II carrier protein (LIV-II) 

MTHLKGFDLLALGFMTFALFLGAGNIIFPPSAGMAAGEHVWSAAFGFLLTGVGLPLLTVVALARVGGGIGRLTQPIGRR

AGVAFAIAVYLAIGPLFATPRTAVVSFEMGVAPFTGDGGVPLLIYTVAYFSVVLFLVLNPGRLVDRVGKVITPVLLSALLVL

GGAAIFAPAGEIGSSSGEYQSAPLVQGFLQGYLTMDTLGALVFGIVIATAIRDRGISDSRLVTRYSMIAGVIAATGLSLVYL

ALFYLGATSQGIAGDAQNGVQILTAYVQQTFGVSGSLLLAVVITLACLTTAVGLITACGEFFSDLLPVSYKTVVIVFSLFSLL

VANQGLTQLISLSVPVLVGLYPLAIVLIALSLFDRLWVSAPRVFVPVMIVALLFGIVDGLGAAKLNGWVPDVFAKLPLAD

QSLGWLLPVSIALVLAVVCDRLLGKPREAVA 

>2507126|gi [InnerMembrane] membrane integral membrane protein|Protein-export membrane 

protein secD 

MLNRYPLWKYVMLIVVIVIGLLYALPNLFGEDPAVQITGARGVAASEQTLIQVQKTLQEEKITAKSVALEEGAILARFDST

DTQLRAREALMGVMGDKYVVALNLAPATPRWLAAIHAEPMKLGLDLRGGVHFLMEVDMDTALGKLQEQNIDSLRSD

LREKGIPYTTVRKENNYGLSITFRDAKARDEAIAYLSKRHPDLVISSQGSNQLRAVMSDARLSEAREYAVQQNINILRNRV

NQLGVAEPVVQRQGADRIVVELPGIQDTARAKEILGATATLEFRLVNTNVDQAAAASGRVPGDSEVKQTREGQPVVLY

KRVILTGDHITDSTSSQDEYNQPQVNISLDSAGGNIMSNFTKDNIGKPMATLFVEYKDSGKKDANGRAVLVKQEEVINI

ANIQSRLGNSFRITGINNPNEARQLSLLLRAGALIAPIQIVEERTIGPTLGMQNIEQGLEACLAGLLVSILFMIIFYKKFGLIA

TSALIANLILIVGIMSLLPGATLSMPGIAGIVLTLAVAVDANVLINERIKEELSNGRTVQQAIDEGYRGAFSSIFDANITTLIK

VIILYAVGTGAIKGFAITTGIGVATSMFTAIVGTRAIVNLLYGGKRVKKLSI 

>134401|gi [InnerMembrane] membrane integral membrane protein|Protein-export membrane protein 

secF 

MAQEYTVEQLNHGRKVYDFMRWDYWAFGISGLLLIAAIVIMGVRGFNWGLDFTGGTVIEITLEKPAEIDVMRDALQK

AGFEEPMLQNFGSSHDIMVRMPPAEGETGGQVLGSQVLKVINESTNQNAAVKRIEFVGPSVGADLAQTGAMALMA

ALLSILVYVGFRFEWRLAAGVVIALAHDVIITLGILSLFHIEIDLTIVASLMSVIGYSLNDSIVVSDRIRENFRKIRRGTPYEIFN

VSLTQTLHRTLITSGTTLMVILMLYLFGGPVLEGFSLTMLIGVSIGTASSIYVASALALKLGMKREHMLQQKVEKEGADQP

SILP 

>399761|gi [InnerMembrane] membrane integral membrane protein|Sodium/glutamate symport 

carrier protein (Glutamate permease) 

MFHLDTLATLVAATLTLLLGRKLVHSVSFLKKYTIPEPVAGGLLVALALLVLKKSMGWEVNFDMSLRDPLMLAFFATIGL

NANIASLRAGGRVVGIFLIVVVGLLVMQNAIGIGMASLLGLDPLMGLLAGSITLSGGHGTGAAWSKLFIERYGFTNATEV

AMACATFGLVLGGLIGGPVARYLVKHSTTPNGIPDDQEVPTAFEKPDVGRMITSLVLIETIALIAICLTVGKIVAQLLAGTA

FELPTFVCVLFVGVILSNGLSIMGFYRVFERAVSVLGNVSLSLFLAMALMGLKLWELASLALPMLAILVVQTIFMALYAIF

VTWRMMGKNYDAAVLAAGHCGFGLGATPTAIANMQAITERFGPSHMAFLVVPMVGAFFIDIVNALVIKLYLMLPIFA

G 

>1708208|gi [InnerMembrane] membrane integral membrane protein|Histidine transport system 

permease protein hisM 



MIEILHEYWKPLLWTDGYRFTGVAITLWLLILSVVIGGVLALFLAIGRVSSNKYIQFPIWLFTYIFRGTPLYVQLLVFYSGMY

TLEIVKGTEFLNAFFRSGLNCTVLALTLNTCAYTTEIFAGAIRSVPHGEIEAARAYGFSTFKMYRCIILPSALRIALPAYSNEVI

LMLHSTALAFTATVPDLLKIARDINAATYQPFTAFGIAAVLYLIISYVLISLFRRAEKRWLQHVKPSSTH 

>17380408|gi [InnerMembrane] membrane integral membrane protein|Protein ndvB 

MLQNTTQSNLPREPEAKQIDYNDSIRSTYFSIDDLRACGASLAEKGTSALPGFFPFEFRARHRENEKEILRVYRATAADVE

AGASITPAAEWLLDNHHVVEEAIQEVRRDFPRRFYRQLPTLSVSGTVIPRTMALAWLYVAHTHSTVTRESITAMVEGFQ

EHETLKIGELWALPSILRFVLIENLRRIAIRVERSRGMRRKANEVADQLIRLNDPEGCRTLLVESEALAADNTFIAQLLYRM

RDGSQSSGAVIAWIEERLERRGTDVEEALVAEQNRLSSGNATMSNIIRSLREIDDTDWAVWFESVSKIDATLREGSDYA

ALDFGSRNTYRDTIEKLARRSGHSEHEVTEIAIEMVEEAKAAAAVEAPLQEPNVGSFLVGKQRLALEKRIGYSPSIFQHLIR

SVRKLDWFAIAGPNILLTILAMIVVYAFVSPMDIPSGAKLIMLLLFALPASEGAMGLFNTVFTLFAKPSRLVGYEFLDGIPE

DARTLVVVPCLIAKRDHVDELVRNLEVHYLANPRGEIYFALLSDWADSKSEEAPADTDVLEYAKREIASLSARYAYDGKTR

FFLLHRRRLYNEAEGVWMGWERKRGKLHELNLLLRGDRDTSFLQGANMVPEGVQYVMTLDSDTRLMRDAVTKLVG

KLYHPINRPVVNPRTQEVVTGYSLLQPRVTPSLTTGSEASAFQRIFTINRGIDPYVFTVSDVYQDIAGEGSFTGKGLYHVD

AFEAALKSRIEENAVLSHDLLEGSYARCALVTDIELVEDFPIRYEVEMSRQHRWARGDWQLLPYIFNPKNGLSMLGRWK

MYDNLRRSLIPVAWLAASVMGWYYMEPTPALIWQLVLIFSLFVAPTLSLISGIMPRRNDIVARAHLHTVLSDIRAANAQ

VALRIVFIAHNAAMMADAIVRSLYRTFVSRKLMLEWRTAAQVQSAGHGSIGDYFRAMWTAPALALVSLALAAISDTGL

PFIGLPFALIWAASPAVAWFVSQSAETEDQLVVSEEAIEEMRKIARRTWRYFEAFVTAEQNFLPPDNFQETPQPVLAER

TSPTNIGVYLLSVMSARSFGWIGFEETITRLEQTIATIDRMPKYRGHLFNWYRTRGLEPMEPRYVSSVDSGNLAGHLIAV

SSMCREWAEAPSAHVQGNLDGIGDVAAILKEALNELPDDRKTVRPLRRLVEERIAGFQNALAAVKRERELASIRVINLAV

LARDMHKLTVNLDHEVRTVQSGEVATWAGSLVAACEAHIADGVFDLGAIEALRQRLLVLKERARDIAFSMDFSFLFRPE

RRLLSIGYRVNANELDEACYDLLASEARLTSLFAIAKGDLPTEHWYKLGRPIVPIGARGALVSWSGSMFEYLMPPLVMQE

RQGGILNQTNNLVVQEQINHGRRLGTPWGISEAAFNARDHELTYQYTNFGVPTLGLKRGLGQNAVIAPYASILACMYD

PKSALANLARLREVGALGAYGYHDAVDFTPTRVPEGQKCAVVRNYYAHHHGMSVAAVANVVFNGQLREWFHADPVI

EAAELLLQEKAPRDIPVMAAKREPEALGKGQADLLRPEVRVVEDPINQDRETVLLSNGHYSVMLTATGAGYARWNGQ

SVTRWTPDPVEDRTGTFIFLRDTVTGDWWSATAEPRRAPGEKTVTRFGDDKAEFVKTVGDLTSEVECIVATEHDAEGR

RVILLNTGTEDRFIEVTSYAEPVLAMDDADSSHPTFSKMFLRTEISRHGDVIWVSRNKRSPGDPDIEVAHLVTDNAGSER

HTQAETDRRRFLGQGRTLAEAAAFDPGATLSGTDGFTLDPIVSLRRVVRVPAGKKVSVIFWTIAAPDREGVDRAIDRYR

HPETFNHELIHAWTRSQVQMRHVGITSKEAASFQMLGRYLVYPDMHLRADAETVKTGLASQSALWPLAISGDFPIFCL

RINDDGDLGIAREALRAQEYLRARGITADLVVVNERASSYAQDLQHTLDSMCENLRLRGLSDGPRQHIFAVRRDLMEPE

TWSTLISASRAVFHARNGTISDQIARATSLYSKSSEKKEEGAEMLLPVIREADARTAVELDGGDLDFWNGFGGFAEDGR

EYAVRLRGGEATPQPWINVISNEQFGFHVSAEGAAFSWSRNSRDYQLTPWTNDAVVNRPGEAIFVRDMASGAVLTPY

AALSRRKSALFETRHGLGYSRFLSTQDELEIEAMHTVHRTLPAKLVRLTIRNRSSAARKLRVYGYAEWVLGNNRSRTAPF

VLSEWDESAKTLVATNPYSIDYPGRCAFFASDGDIAGYTASRREFLGRAGGILAPQAVISGAELTGSTDVDGDACAALAT

DITVEAGVERQVTFFLGDADNPDQVRAVLEELRADSFGAALEAAKAFWGDFTGVVKVETPDRAFNHMINHWLPYQA

LGCRIMARSAFYQASGAFGFRDQLQDTLAFLIHRPALARAQILNAAARQFVEGDVQHWWLPGTDAGVRTMISDDVV

WLAHAVAHYCAVTGEEDILKEKVPFITGPALEEGQHDSFYKPDVADEVGDVYEHCARALDLAIHRTGANGLPLILGGD

WNDGMNRVGEAGEGTSVWLGWFLAGTLRAFLPYARARKDKPRVALWERHLEALKDALEQAGWDGDYYRRGYYDD

DTPLGSAENGECRIDSIAQSWSTLSGEGDKERSLRAMDAVMAELVDPEKRIVRLFTPPLETTKQDPGYIKAYPPGVREN

GGQYTHAATWVVLAFAAQERAEEAWRTFRMLNPVSHALSQVDAEHYRVEPYVVAADIYGEGALAGRGGWTWYTGS

AGWLYRAGVEGILGIRKRGDKLLIRPVLPSEWPGYSAEVRVNGTTHRISVSRDSKSGEPVVSVNNSVTKNAHEGVLL 



>118394|gi [InnerMembrane] membrane integral membrane protein|C4-dicarboxylate transport 

protein 

MIIEHSAEVRGKTPLYRHLYVQVLAAIAAGILLGHFYPDIGTELKPLGDAFIRLVKMIIAPVIFLTVATGIAGMTDLAKVGR

VAGKAMIYFLAFSTLALVVGLVVANVVQPGAGMHIDPASLDAKAVATYAEKAHEQSITGFLMNIIPTTLVGAFAEGDIL

QVLFISVLFGISLAIVGKKAEPVVDFLQALTLPIFRLVAILMKAAPIGAFGAMAFTIGKYGIASIANLAMLIGTFYLTSFLFVFI

VLGAVARYNGFSILSLIRYIKEELLLVLGTSSSEAALPGLMNKMEKAGCKRSVVGLVIPTGYSFNLDGTNIYMTLAALFIAQ

ATDTPLSYGDQILLLLVAMLSSKGAAGITGAGFITLAATLSVVPSVPVAGMALILGIDRFMSECRALTNFVGNAVATIVVA

KWEGELDQAQLSAALGGEASVEAIPAVVQPAE 

>1346037|gi [InnerMembrane] membrane integral membrane protein|Fumarate reductase 15 kDa 

hydrophobic protein 

MTTKRKPYVRGMQPNWWTKLGFYRFYITREGTCLPQLWFSLVVLFGVFALKNGPESWAGFVGFLSNPILMLINIVTLIA

TVFHTATWFKLAPKAVNIVVKDEKLPQEPIVRGLWGLTIVVTVVILAVALIV 

>131490|gi [InnerMembrane] membrane integral membrane protein|"PTS system, fructose-specific 

IIBC component (EIIBC-Fru) (Fructose- permease IIBC component) (Phosphotransferase enzyme II, BC 

component) (EC 2.7.1.69) (EII-Fru)" 

MKTLLIIDANLGQARAYMAKTLLGAAARKAKLEIIDNPNDAEMAIVLGDSIPNDSALNGKNVWLGDISRAVAHPELFLS

EAKGHAKPYTAPVAATAPVAASGPKRVVAVTACPTGVAHTFMAAEAIETEAKKRGWWVKVETRGSVGAGNAITPEEV

AAADLVIVAADIEVDLAKFAGKPMYRTSTGLALKKTAQELDKAVAEATPYEPAGKAQTATTESKKESAGAYRHLLTGVSY

MLPMVVAGGLCIALSFAFGIEAFKEPGTLAAALMQIGGGSAFALMVPVLAGYIAFSIADRPGLTPGLIGGMLAVSTGSG

FIGGIIAGFLAGYIAKLISTQLKLPQSMEALKPILIIPLISSLVVGLAMIYLIGKPVAGILEGLTHWLQTMGTANAVLLGAILG

GMMCTDMGGPVNKAAYAFGVGLLSTQTYGPMAAIMAAGMVPPLAMGLATMVARRKFDKAQQEGGKAALVLGLC

FISEGAIPFAARDPMRVLPCCIVGGALTGAISMAIGAKLMAPHGGLFVLLIPGAITPVLGYLVAIIAGTLVAGLAYAFLKRP

EVDAVAKAA 

>1174773|gi [InnerMembrane] membrane integral membrane protein|Trk system potassium uptake 

protein trkH 

MHFRAITRIVGLLVILFSGTMIIPGLVALIYRDGAGRAFTQTFFVALAIGSMLWWPNRKEKGELKSREGFLIVVLFWTVLG

SVGALPFIFSESPNLTITDAFFESFSGLTTTGATTLVGLDSLPHAILFYRQMLQWFGGMGIIVLAVAILPILGVGGMQLYRA

EMPGPLKDNKMRPRIAETAKTLWLIYVLLTVACALALWFAGMDAFDAIGHSFATIAIGGFSTHDASIGYFDSPTINTIIAIF

LLISGCNYGLHFSLLSGRSLKVYWRDPEFRMFIGVQFTLVVICTLVLWFHNVYSSALMTINQAFFQVVSMATTAGFTTDS

IARWPLFLPVLLLCSAFIGGCAGSTGGGLKVIRILLLFKQGNRELKRLVHPNAVYSIKLGNRALPERILEAVWGFFSAYALVF

IVSMLAIIATGVDDFSAFASVVATLNNLGPGLGVVADNFTSMNPVAKWILIANMLFGRLEVFTLLVLFTPTFWRE 

>121462|gi [InnerMembrane] membrane integral membrane protein|Proton glutamate symport 

protein (Glutamate-aspartate carrier protein) 

MKNIKFSLAWQILFAMVLGILLGSYLHYHSDSRDWLVVNLLSPAGDIFIHLIKMIVVPIVISTLVVGIAGVGDAKQLGRIG

AKTIIYFEVITTVAIILGITLANVFQPGAGVDMSQLATVDISKYQSTTEAVQSSSHGIMGTILSLVPTNIVASMAKGEMLPII

FFSVLFGLGLSSLPATHREPLVTVFRSISETMFKVTHMVMRYAPVGVFALIAVTVANFGFSSLWPLAKLVLLVHFAILFFAL



VVLGIVARLCGLSVWILIRILKDELILAYSTASSESVLPRIIEKMEAYGAPVSITSFVVPTGYSFNLDGSTLYQSIAAIFIAQLYG

IDLSIWQEIILVLTLMVTSKGIAGVPGVSFVVLLATLGSVGIPLEGLAFIAGVDRILDMARTALNVVGNALAVLVIAKWEH

KFDRKKALAYEREVLGKFDKTADQ 

>1173433|gi [InnerMembrane] membrane integral membrane protein|Iron(III)-transport system 

permease protein sfuB 

MSNLSTHAAQTARRYSVVPRHPRPGAIVVVSAVLLSLLALLPLGFVIGVAFETGWQTVKALVFRPRVAELLLNTLLLVVLT

LPICAVLGVALAWLTERTTLPGRRLWAVLATAPLAVPAFVQSYAWISLVPSMHGLGAGVFISVLAYFPFIYLPAAAVLRRL

DPGIEDVATSLGSRPPAVFFRVVLPQLKLAVCGGSLLIALHLLAEYGLYAMIRFDTFTTAIFDQFQSTFNGPAANMLAGVL

VLCCLGLLLLEAISRGRARYARVGSGSARSQTPRRLSPPLAALALLLPIALTALALGVPFITLARWLWLGGFEVWRNAELW

PALWQTLSLSAAGALLITLCAIPMAWLSVRYPARLYRVLEGCNYVTSSLPGIVVALALVTITIHSFRPIYQTEITLLLAYLLMF

MPRALINLRAGIAQAPVELENVARSLGKSPAQALWSTTLRLAAPGVAAGAALVFLAIANELTATLLLAPNGTRTLATGF

WALTSEIDYVAAAPYALIMVALSLPLTWLLYSQSKRTAGL 

>115122|gi [InnerMembrane] membrane integral membrane protein|High-affinity branched-chain 

amino acid transport system permease protein braD 

MPEIYHYLQQLVNGLTVGSTYALIAIGYTMVYGIIGMINFAHGEVYMIGSYIAFIAITLLAMMGLDSVPLMMLAAFAASII

VTSAFGYSIERVAYRPLRGGNRLIPLISAIGMSIFLQNAVMLSQDSKEKAIPTLLPGNFVFGESSMNGVVISYMQILIFVVT

FLVMFGLTLFISRSRLGRACRACAEDLKMTNLLGINSNNIIALTFVIGAALAAVAAVLLGMQYGVINPGIGFLAGIKAFTA

AVLGGIGSIPGAMLGGLLLGVAEAFGADVFGDQYKDVVAFGLLILVLLFRPTGILGRPEVEKV 

>115123|gi [InnerMembrane] membrane integral membrane protein|High-affinity branched-chain 

amino acid transport system permease protein braE 

MSQSLKRALFSALLVILVSYPILGLKLRTVGIKLEVLGADAQTLWTIAAAALAMFVWQLFRDRIPLKLGRGVGYKVNGSGL

KNFLSLPSTQRWAVLALVVVAFVWPFFASRGAVDIATLILIYVMLGIGLNIVVGLAGLLDLGYVGFYAVGAYTYALLAEYA

GFGFWTALPIAGMMAALFGFLLGFPVLRLRGDYLAIVTLGFGEIIRILLRNMTEITGGPNGIGSIPKPTLFGLTFERRAPEG

MQTFHEFFGIAYNTNYKVILLYVVALLLVLLALFVINRLMRMPIGRAWEALREDEVACRALGLNPTIVKLSAFTIGASFAG

FAGSFFAARQGLVTPESFTFIESAMILAIVVLGGMGSQLGVILAAVVMVLLQEMRGFNEYRMLIFGLTMIVMMIWRPQ

GLLPMQRPHLELKP 

>126840|gi [InnerMembrane] membrane integral membrane protein|Methyl-accepting chemotaxis 

aspartate transducer 

MFNRIRISTSLFLLLISFCIMQLISTGLSYVRYAPTTTILNVLPSVASTDALSLSWVSLLQARNTLNRAGTRGAEGAAGAGG

SALMAAPAARCKKPISILTSSSTRLARMSRNSSWPMPRVIATRIYALRELIVFLENRNLQAFMDQPTQKIQDRFEADFVQ

YLQLAKATTDEASASSQQAYALVPIWLVAGAVLMLLVVTLSAMWWLRTMLVQPLNIIRGHFERIASGDLSAPIEVYGR

NEISQLFASLQRMQQSLIGTVGAVRDGAESILIGLQEIAEGNNDLSSRTEQQDRSLEETAASMEQLTATVKQNADNARQ

ASQLARDASSTAAKRTLADDVVTTMHDIANSSQKIGAITSVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRN

LASRSAQAAKEIKLLIDESVSRVKHGSVLVENSGATMQDIVRSVTRVTDIMGEIASASDEQSRGIEQVTQALPRYQVTQQ

NAALVVESASAAAALEEQAITLADAVAVFRLADD 



>114454|gi [InnerMembrane] membrane integral membrane protein|"ATP synthase A chain, sodium 

ion specific (EC 3.6.3.15) (Protein 6)" 

MKKMGPIILAVVIAIGTFALKMMGVIGFKTPPLVEGPKIMFYVPLPEAMHDFPFAMEMASGVYGFPVTITVISTWFVM

LFLIMVFRWSSKNLEVVPERKQAFFETIYGFLDDLYGQLLGNWKKKYFTYIGTLFLFLLISNIVSFFPIPGFSSENGVFSIAPA

LRTPTADLNTTVGLALLTTYSFIAASFRTSGFFGFFKGLFEPMPLMFPINLAGEFAKPTNISIRLFGNMFAGMVILGLLYKA

APVLIPAPLHLYFDLFSGVVQSFVFIMLTMVYIQGSIGDAEYLED 

>121288|gi [InnerMembrane] membrane integral membrane protein|Glucose facilitated diffusion 

protein 

MSSESSQGLVTRLALIAAIGGLLFGYDSAVIAAIGTPVDIHFIAPRHLSATAAASLSGMVVVAVLVGCVTGSLLSGWIGIRF

GRRGGLLMSSICFVAAGFGAALTEKLFGTGGSALQIFCFFRFLAGLGIGVVSTLTPTYIAEIRPPDKRGQMVSGQQMAIV

TGALTGYIFTWLLAHFGSIDWVNASGWCWSPASEGLIGIAFLLLLLTAPDTPHWLVMKGRHSEASKILARLEPQADPNL

TIQKIKAGFDKAMDKSSAGLFAFGITVVFAGVSVAAFQQLVGINAVLYYAPQMFQNLGFGADTALLQTISIGVVNFIFT

MIASRVVDRFGRKPLLIWGALGMAAMMAVLGCCFWFKVGGVLPLASVLLYIAVFGMSWGPVCWVVLSEMFPSSIKG

AAMPIAVTGQWLANILVNFLFKVADGSPALNQTFNHGFSYLVFAALSILGGLIVARFVPETKGRSLDEIEEMWRSQK 

>127483|gi [InnerMembrane] membrane integral membrane protein|Tryptophan-specific transport 

protein (Tryptophan permease) 

MATLTTTQTSPSLLGGVVIIGGTIIGAGMFSLPVVMSGAWFFWSMAALIFTWFCMLHSGLMILEANLNYRIGSSFDTIT

KDLLGKGWNVVNGISIAFVLYILTYAYISASGSILHHTFAEMSLNVPARAAGFGFALLVAFVVWLSTKAVSRMTAIVLGA

KVITFFLTFGSLLGHVQPATLFNVAESNASYAPYLLMTLPFCLASFGYHGNVPSLMKYYGKDPKTIVKCLVYGTLMALALY

TIWLLATMGNIPRPEFIGIAEKGGNIDVLVQALSGVLNSRSLDLLLVVFSNFAVASSFLGVTLGLFDYLADLFGFDDSAVG

RLKTALLTFAPPVVGGLLFPNGFLYAIGYAGLAATIWAAIVPALLARASRKRFGSPKFRVWGGKPMIALILVFGVGNALV

HILSSFNLLPVYQ 

>12230898|gi [InnerMembrane] membrane integral membrane protein|Type 4 prepilin-like proteins 

leader peptide processing enzyme (Protein secretion protein XCPA) (Protein pilD) [Includes: Leader 

peptidase (EC 3.4.23.43) (Prepilin peptidase); N-methyltransferase (EC 2.1.1.-)] 

MPLLDYLASHPLAFVLCTILLGLLVGSFLNVVVHRLPKMMERNWKAEAREALGLEPEPKQATYNLVLPNSACPRCGHEI

RPWENIPLVSYLALGGKCSSCKAAIGKRYPLVELATALLSGYVAWHFGFTWQAGAMLLLTWGLLAMSLIDADHQLLPD

VLVLPLLWLGLIANHFGLFASLDDALFGAVFGYLSLWSVFWLFKLVTGKEGMGYGDFKLLAMLGAWGGWQILPLTILLS

SLVGAILGVIMLRLRNAESGTPIPFGPYLAIAGWIALLWGDQITRTYLQFAGFK 

>136176|gi [InnerMembrane] membrane integral membrane protein|TraD protein 

MSFNAKDMTQGGQIASMRIRMFSQIANIMLYCLFIFFWILIGLVLWVKISWQTFINGCIYWWCTSLEGMRDLIKSQPV

YEIQYYGKTFRMNAAQVLHDKYMIWCGEQLWSAFVLASVVALVICLITFFVVSWILGRQGKQQSENEVTGGRQLTDN

PKDVARMLKKDGKDSDIRIGDLPIIRDSEIQNFCLHGTVGAGKSEVIRRLANYARQRGDMVVIYDRSGEFVKSYYDPSID

KILNPLDARCAAWDLWKECLTQPDFDNTANTLIPMGTKEDPFWQGSGRTIFAEAAYLMRNDPNRSYSKLVDTLLSIKIE

KLRTFLRNSPAANLVEEKIEKTAISIRAVLTNYVKAIRYLQGIEHNGDPFTIRDWMRGVREDQKNGWLFISSNADTHASL

KPVISMWLSIAIRGLLAMGENRNRRVWFFCDELPTLHKLPDLVEILPEARKFGGCYVFGIQSYAQLEDIYGEKAAATLFD



VMNTRAFFRSPSHKIAEFAAGEIGEKEHLKASEQYSYGADPVRDGVSTGKDMERQTLVSYSDIQSLPDLTCYVTLPGPYP

AVKLSLKYQARPKVAPEFIPRDINPEMENRLSAVLAAREAEGRQMASLFEPEVASGEDVTQAEQPQQPQQPQQPQQP

QQPQQPQQPQQPQQPVSSVINDKKSDAGVSVPAGGIEQELKMKPEEEMEQQLPPGISESGEVVDMAAYEAWQQE

NHPDIQQHMQRREEVNINVHRERGEDVEPGDDF 

>731015|gi [InnerMembrane] membrane integral membrane protein|TraX protein 

MTTDNTNTTRNDSLVARTDTWLQSLLVWSPGQRDIIKTVALVLMVLDHANRILHLDQSWMFLAGRGAFPLFALVWG

LNLSRHAHIRQLAINRLWGWAVFSQFWYYFAGFPWYEGNILFAFAVAAQVLTWCETRSGWRTAAAILMMALWGPLS

GTSYGIAGLLMLAVSHRLYRAEDRMERLVLVACLLAVIPALNLATSDAAAVAGLVMTVLTVGLVSCAGKLLSRFWPGDF

FPTFYACHLAVLGVLAL 

>585411|gi [InnerMembrane] membrane integral membrane protein|High-affinity branched-chain 

amino acid transport system permease protein livM (LIV-I protein M) 

MKPMHIAMALLSAAMFFVLAGVFMGVQLELDGTKLVVDTASDVRWQWVFIGTAVVFFFQLLRPAFQKGLKSVSGPK

FILPAIDGSTVKQKLFLVALLVLAVAWPFMVSRGTVDIATLTMIYIILGLGLNVVVGLSGLLVLGYGGFYAIGAYTFALLNH

YYGLGFWTCLPIAGLMAAAAGFLLGFPVLRLRGDYLAIVTLGFGEIVRILLLNNTEITGGPNGISQIPKPTLFGLEFSRTARE

GGWDTFSNFFGLKYDPSDRVIFLYLVALLLVVLSLFVINRLLRMPLGRAWEALREDEIACRSLGLSPRRIKLTAFTISAAFAG

FAGTLFAARQGFVSPESFTFAESAFVLAIVVLGGMGSQFAVILAAILLVVSRELMRDFNEYSMLMLGGLMVLMMIWRP

QGLLPMTRPQLKLKNGAAKGEQA 

>131506|gi [InnerMembrane] membrane integral membrane protein|"PTS system, sucrose-specific IIBC 

component (EIIBC-SCR) (Sucrose- permease IIBC component) (Phosphotransferase enzyme II, BC 

component) (EC 2.7.1.69) (EII-SCR)" 

MNYPAVAKELLTLLGGKSNITALAHCATRLRLAVADEQKIDEQAIDNLEGVKGQFKVAGQYQIIFGSGIVNQVYAEMAK

LTGMSEMSTNDVASAGAEKQNIVQPAVKGLSDIFVPIIPAIVAGGLLMGIYNLLTAQGLFIDGKSLIEANPGLTDLANMI

NTFANAPFVYLPILLAFSASKKFGGNPYLGAALGMLMVHPDLLNGWGFGGASVSGNIPVWNILGFEIQKVGYQGSVLP

VLVSAFILAKVELGLRKVIPSVLDNLLTPLLAIFIAGLLTFTVVGPFTRDIGFLLGDGLNWLYNTAGFVGGAVFGLIYAPFVIT

GMHHSFIAIETQLLADIATTGGTFIFPIAAMSNVSQGAAALAVGVMSKDKKMKGIAIPSGVTGLLGITEPAMFGVNLKL

RYPFIAAVCAAALSSAFITMFNVKAQALGAAGLPGIISITPDKIGYYIAGMVIAFLTAFVLTIVLGIGDRAKVGKKAAA 

>134942|gi [InnerMembrane] membrane integral membrane protein|56 kDa type-specific antigen 

precursor (TSA) (56 kDa scrub typhus antigen) (STA56) (TSG56) 

MKKIMLIASAMSALSLPFSASAIELGEEGGLECGPYGKVGIVGGMITGAESTRLDSTDSEGKKHLSLTTGLPFGGTLAAG

MTIAPGFRAELGVMYLRNISAEVEVGKGKVDSKGEIKADSGGGTDTPIRKRFKLTPPQPTIMPISIADRDVGVDTDILAQ

AAAGQPQLTVEQRAADRIAWLKNYAGIDYMVPDPQNPNARVINPVLLNITQGPPNVQPRPRQNLDILDHGQWRHLV

VGVTALSHANKPSVTPVKVLSDKITKIYSDIKPFADIAGIDVPDTGLPNSASVEQIQSKMQELNDVLEDLRDSFDGYMGN

AFANQIQLNFVMPQQAQQQQGQGQQQQAQATAQEAVAAAAVRLLNGNDQIAQLYKDLVKLQRHAGVKKAMEKL

AAQQEEDAKNQGEGDCKQQQGASEKSKEGKGKETEFDLSMIVGQVKLYADLFTTESFSIYAGVGAGLAHTYGKIDDKD

IKGHTGMVASGALGVAINAAEGVYVDLEGSYMHSFSKIEEKYSINPLMASVGVRYNF 

>135930|gi [InnerMembrane] membrane integral membrane protein|Low affinity tryptophan permease 



MTDQAEKKHSAFWGVMVIAGTVIGGGMFALPVDLAGAWFFWGAFILIIAWFSMLHSGLLLLEANLNYPVGSSFNTIT

KDLIGNTWNIISGITVAFVLYILTYAYISANGAIISETISMNLGYHANPRIVGICTAIFVASVLWLSSLAASRITSLFLGLKIISFV

IVFGSFFFQVDYSILRDATSSTAGTSYFPYIFMALPVCLASFGFHGNIPSLIICYGKRKDKLIKSVVFGSLLALVIYLFWLYCT

MGNIPRESFKAIISSGGNVDSLVKSFLGTKQHGIIEFCLLVFSNLAVASSFFGVTLGLFDYLADLFKIDNSHGGRFKTVLLTF

LPPALLYLIFPNGFIYGIGGAGLCATIWAVIIPAVLAIKARKKFPNQMFTVWGGNLIPAIVILFGITVILCWFGNVFNVLPKF

G 

>6166548|gi [InnerMembrane] membrane integral membrane protein|Galactoside transport ATP-

binding protein mglA 

MVSSTTPSSGEYLLEMSGINKSFPGVKALDNVNLKVRPHSIHALMGENGAGKSTLLKCLFGIYQKDSGTILFQGKEIDFHS

AKEALENGISMVHQELNLVLQRSVMDNMWLGRYPTKGMFVDQDKMYRETKAIFDELDIDIDPRARVGTLSVSQMQ

MIEIAKAFSYNAKIVIMDEPTSSLTEKEVNHLFTIIRKLKERGCGIVYISHKMEEIFQLCDEVTVLRDGQWIATEPLAGLTM

DKIIAMMVGRSLNQRFPDKENKPGEVILEVRNLTSLRQPSIRDVSFDLHKGEILGIAGLVGAKRTDIVETLFGIREKSAGTI

TLHGKQINNHNANEAINHGFALVTEERRSTGIYAYLDIGFNSLISNIRNYKNKVGLLDNSRMKSDTQWVIDSMRVKTPG

HRTQIGSLSGGNQQKVIIGRWLLTQPEILMLDEPTRGIDVGAKFEIYQLIAELAKKGKGIIIISSEMPELLGITDRILVMSNG

LVSGIVDTKTTTQNEILRLASLHL 

>127066|gi [InnerMembrane] membrane integral membrane protein|Galactoside transport system 

permease protein mglC 

MSALNKKSFLTYLKEGGIYVVLLVLLAIIIFQDPTFLSLLNLSNILTQSSVRIIIALGVAGLIVTQGTDLSAGRQVGLAAVVAA

TLLQSMDNANKVFPEMATMPIALVILIVCAIGAVIGLINGLIIAYLNVTPFITTLGTMIIVYGINSLYYDFVGASPISGFDSGF

STFAQGFVALGSFRLSYITFYALIAVAFVWVLWNKTRFGKNIFAIGGNPEAAKVSGVNVGLNLLMIYALSGVFYAFGGM

LEAGRIGSATNNLGFMYELDAIAACVVGGVSFSGGVGTVIGVVTGVIIFTVINYGLTYIGVNPYWQYIIKGAIIIFAVALDSL

KYARKK 

>131582|gi [InnerMembrane] membrane integral membrane protein|Protein pucC 

MGYRAFALKNLARHAPKYLPFADVASEEVPLSRLLRLSLFQITVGMTLTLLAGTLNRVMIVELAVPASLVSVMLAMPML

FAPFRTLIGFKSDTHKSALGLRRAPWIWKGTIYQFGGFAIMPFALLVLSGFGESVDAPRWIGMSAAALAFLLVGAGVHIV

QTAGLALATDLVAEEDQPKVVGLMYVMLLFGMVISALVYGALLADYTPGRLIQVIQGTALASVVLNMAAMWKQEAV

SRDRARQMETAEHPTFKEAFGLLMGRPGMLALLTVIALGTFGFGMADVLLEPYGGQALHLTVGETTKLTALFALGTLA

GFGTASRVLGNGARPMRWSAGCTDRVPGFVAIIMSSLISQDGIWLFLAGTFAVGLGIGLFGHATLTATMRTAPADRIG

LALGAWGAVQATAAGLGVALAGVVRDGLVALPGTFGSGVVGPYNTVFAIEALILIVAIAFAVPLLKRGGR 

>14917003|gi [InnerMembrane] membrane integral membrane protein|High-affinity nickel transport 

protein 

MFQLLAGVRMNSTGRPRAKIILLYALLIAFNIGAWLCALAAFRDHPVLLGTALLAYGLGLRHAVDADHLAAIDNVTRKL

MQDGRRPITAGLWFSLGHSSVVVLASVLIAVMATTLQERLDAFHEVGSVIGTLASALFLFAIAAINLVILRSAYRAFRRVR

RGGIYVEEDFDLLFGNRGFLARIFRPLFRFITRSWHMYPLGMLFALGFDTATEVALLGISTMEASRGVPIWSILVFPALFT

AGMALIDTIDSILMCGAYAWAYAKPVRKLYYNMTITFVSAIVALIVGGIETLGLLADKFMLKGVFWNAVGALNENFCQL

GFVIIGIFTVCWVVSIVVYRLRRYDDSEVRA 



>131068|gi [InnerMembrane] membrane integral membrane protein|Proteases secretion ATP-binding 

protein prtD 

MNASSERDRSLFGVLRQFRRSFWSVGIFSAVINVLMLAPSVYMLQVYDRVLASGNGITLLMLTLLMAGLCAFMGALE

WVRSLLVVRLGTRIDLALNQDVFNAAFARNLEAGDGRAGLALTDLTLLRQFITGNALFAFFDVPWFPLFLLVLFLLHPWL

GMLALGGTVVPGGVGLAEPASDQSTAGGSNQQSQQATHLADAQLRNADVIEAMGMLGNLRRRWLARHYRFISLQN

LASERAAAVGGASKYSRIALQSLMLGLGALLAIDGKITPGMMIAGSILVGRVLSPIDQLIGVWKQWSSARIAWQRLTRLI

AAYPPRPAAMALPAPEGHLSVEQVSLRTAQGNTRLQNIHFSLQAGETLVILGASGSGKSSLARLLVGAQSPTQGKVRLD

GADLNQVDKNTFGPTIGYLPQDVQLFKGSLAENIARFGDADPEKVVAAAKLAGVHELILSLPNGYDTELGDGGGGLSG

GQRQRIGLARAMYGDPCLLILDEPNASLDSEGDQALMQAIVALQKRGATVVLITHRPALTTLAQKILILHEGQQQRMGL

ARDVLTELQQRSAANQARMNPTAAMPQ 

>126189|gi [InnerMembrane] membrane integral membrane protein|Signal peptidase I (EC 3.4.21.89) 

(SPase I) (Leader peptidase I) 

MANMFALILVIATLVTGILWCVDKFVFAPKRRARQAAAQTASGDALDNATLNKVAPKPGWLETGASVFPVLAIVLIVRS

FLYEPFQIPSGSMMPTLLIGDFILVEKFAYGIKDPIYQKTLIETGHPKRGDIVVFKYPEDPKLDYIKRAVGLPGDKITYDPVA

KEVTIQPGCSSGQACENALPVTYSNVEPSDFVQTFARRNGGEATSGFFEVPLNETKENGIRLTERKETLGDVTHRILMVP

IAQDQLGMYYQQPGQPLATWVVPPGQYFMMGDNRDNSADSRYWGFVPEANLVGKAVAIWMSFDKQEGEWPTG

VRLSRIGGIH 

>136239|gi [InnerMembrane] membrane integral membrane protein|Trk system potassium uptake 

protein trkG 

MNTSHVRVVTHMCGFLVWLYSLSMLPPMVVALFYKEKSLFVFFITFVIFFCIGGGAWYTTKKSGIQLRTRDGFIIIVMFW

ILFSVISAFPLWIDSELNLTFIDALFEGVSGITTTGATVIDDVSSLPRAYLYYRSQLNFIGGLGVIVLAVAVLPLLGIGGAKLYQ

SEMPGPFKDDKLTPRLADTSRTLWITYSLLGIACIVCYRLAGMPLFDAICHGISTVSLGGFSTHSESIGYFNNYLVELVAGS

FSLLSAFNFTLWYIVISRKTIKPLIRDIELRFFLLIALGVIIVTSFQVWHIGMYDLHGSFIHSFFLASSMLTDNGLATQDYASW

PTHTIVFLLLSSFFGGCIGSTCGGIKSLRFLILFKQSKHEINQLSHPRALLSVNVGGKIVTDRVMRSVWSFFFLYTLFTVFFIL

VLNGMGYDFLTSFATVAACINNMGLGFGATASSFGVLNDIAKCLMCIAMILGRLEIYPVIILFSGFFWRS 

>130690|gi [InnerMembrane] membrane integral membrane protein|Spermidine/putrescine transport 

system permease protein potC 

MIGRLLRGGFMTAIYAYLYIPIIILIVNSFNSSRFGINWQGFTTKWYSLLMNNDSLLQAAQHSLTMAVFSATFATLIGSLT

AVALYRYRFRGKPFVSGMLFVVMMSPDIVMAISLLVLFMLLGIQLGFWSLLFSHITFCLPFVVVTVYSRLKGFDVRMLEA

AKDLGASEFTILRKIILPLAMPAVAAGWVLSFTLSMDDVVVSSFVTGPSYEILPLKIYSMVKVGVSPEVNALATILLVLSLV

MVIASQLIARDKTKGNTGDVK 

>130689|gi [InnerMembrane] membrane integral membrane protein|Spermidine/putrescine transport 

system permease protein potB 

MIVTIVGWLVLFVFLPNLMIIGTSFLTRDDASFVKMVFTLDNYTRLLDPLYFEVLLHSLNMALIATLACLVLGYPFAWFLA

KLPHKVRPLLLFLLIVPFWTNSLIRIYGLKIFLSTKGYLNEFLLWLGVIDTPIRIMFTPSAVIIGLVYILLPFMVMPLYSSIEKLD



KPLLEAARDLGASKLQTFIRIIIPLTMPGIIAGCLLVMLPAMGLFYVSDLMGGAKNLLIGNVIKVQFLNIRDWPFGAATSIT

LTIVMGLMLLVYWRASRLLNKKVELE 

>547924|gi [InnerMembrane] membrane integral membrane protein|Large-conductance 

mechanosensitive channel 

MSIIKEFREFAMRGNVVDLAVGVIIGAAFGKIVSSLVADIIMPPLGLLIGGIDFKQFAVTLRDAQGDIPAVVMHYGVFIQN

VFDFLIVAFAIFMAIKLINKLNRKKEEPAAAPAPTKEEVLLTEIRDLLKEQNNRS 

>119912|gi [InnerMembrane] membrane integral membrane protein|Ferric enterobactin transport 

system permease protein fepD 

MSGSVAVTRAIAVPGLLLLLIIATALSLLIGAKSLPASVVLEAFSGTCQSADCTIVLDARLPRTLAGLLAGGALGLAGALMQ

TLTRNPLADPGLLGVNAGASFAIVLGAALFGYSSAQEQLAMAFAGALVASLIVAFTGSQGGGQLSPVRLTLAGVALAAV

LEGLTSGIALLNPDVYDQLRFWQAGSLDIRNLHTLKVVLIPVLIAGATALLLSRALNSLSLGSDTATALGSRVARTQLIGLLA

ITVLCGSATAIVGPIAFIGLMMPHMARWLVGADHRWSLPVTLLATPALLLFADIIGRVIVPGELRVSVVSAFIGAPVLIFLV

RRKTRGGA 

>2507491|gi [InnerMembrane] membrane integral membrane protein|Ferric enterobactin transport 

system permease protein fepG 

MIYVSRRLLITCLLLVSACVVAGIWGLRSGAVTLETSQVFAALMGDAPRSMTMVVTEWRLPRVLMALLIGAALGVSGAI

FQSLMRNPLGSPDVMGFNTGAWSGVLVAMVLFGQDLTAIALSAMVGGIVTSLLVWLLAWRNGIDTFRLIIIGIGVRA

MLVAFNTWLLLKASLETALTAGLWNAGSLNGLTWAKTSPSAPIIILMLIAAALLVRRMRLLEMGDDTACALGVSVERSR

LLMMLVAVVLTAAATALAGPISFIALVAPHIARRISGTARWGLTQAALCGALLLLAADLCAQQLFMPYQLPVGVVTVSL

GGIYLIVLLIQESRKK 

>125593|gi [InnerMembrane] membrane integral membrane protein|Polysialic acid transport protein 

kpsM 

MARSGFEVQKVTVEALFLREIRTRFGKFRLGYLWAILEPSAHLLILLGILGYVMHRTMPDISFPVFLLNGLIPFFIFSSISKRSI

GAIEANQGLFNYRPVKPIDTIIARALLETLIYVAVYILLMLIVWMTGEYFEITNFLQLVLTWSLLIILSCGVGLIFMVVGKTFP

EMQKVLPILLKPLYFISCIMFPLHSIPKQYWSYLLWNPLVHVVELSREAVMPGYISEGVSLNYLAMFTLVTLFIGLALYRTR

EEAMLTS 

>117648|gi [InnerMembrane] membrane integral membrane protein|Apolipoprotein N-acyltransferase 

(EC 2.3.1.-) (ALP N-acyltransferase) (Copper homeostasis protein cutE) 

MAFASLIERQRIRLLLALLFGACGTLAFSPYDVWPAAIISLMGLQALTFNRRPLQSAAIGFCWGFGLFGSGINWVYVSIAT

FGGMPGPVNIFLVVLLAAYLSLYTGLFAGVLSRLWPKTTWLRVAIAAPALWQVTEFLRGWVLTGFPWLQFGYSQIDGP

LKGLAPIMGVEAINFLLMMVSGLLALALVKRNWRPLVVAVVLFALPFPLRYIQWFTPQPEKTIQVSMVQGDIPQSLKW

DEGQLLNTLKIYYNATAPLMGKSSLIIWPESAITDLEINQQPFLKALDGELRDKGSSLVTGIVDARLNKQNRYDTYNTIITL

GKGAPYSYESADRYNKNHLVPFGEFVPLESILRPLAPFFDLPMSSFSRGPYIQPPLSANGIELTAAICYEIILGEQVRDNFRP

DTDYLLTISNDAWFGKSIGPWQHFQMARMRALELARPLLRSTNNGITAVIGPQGEIQAMIPQFTREVLTTNVTPTTGLT

PYARTGNWPLWVLTALFGFAAVLMSLRQRRK 



>116481|gi [InnerMembrane] membrane integral membrane protein|Citrate-proton symporter (Citrate 

transporter) (Citrate carrier protein) (Citrate utilization determinant) (Citrate utilization protein A) 

MAQHTPATSRAGTFGAILRVTSGNFLEQFDFFLFGFYATYIARTFFPAESEFASLMLTFAVFGSGFLMRPVGAIVLGAYID

RIGRRKGLMVTLAIMGCGTLLIALVPGYQTIGLAAPALVLLGRLLQGFSAGVELGGVSVYLSEIATPGNKGFYTSWQSAS

QQVAIVVAALIGYSLNITLGHDAISEWGWRIPFFIGCMIIPLIFVLRRSLQETEAFLQRKHRPDTREIFATIAKNWRIITAGT

LLVAMTTTTFYFITVYTPTYGRTVLNLSARDSLIVTMLVGVSNFIWLPIGGAISDRIGRRAVLMGITLLALITTWPVMQWL

TAAPDFTRMTLVLLWFSFFFGMYNGAMVAALTEVMPVYVRTVGFSLAFSLATAIFGGLTPAISTALVKLTGDKSSPGW

WLMCAALCGLAATAMLFVRLSRGYIAAENKA 

>130692|gi [InnerMembrane] membrane integral membrane protein|Putrescine-ornithine antiporter 

(Putrescine transport protein) 

MSQAKSNKMGVVQLTILTMVNMMGSGIIMLPTKLAEVGTISIISWLVTAVGSMALAWAFAKCGMFSRKSGGMGGY

AEYAFGKSGNFMANYTYGVSLLIANVAIAISAVGYGTELLGASLSPVQIGLATIGVLWICTVANFGGARITGQISSITVWG

VIIPVVGLCIIGWFWFSPTLYVDSWNPHHAPFFSAVGSSIAMTLWAFLGLESACANTDVVENPERNVPIAVLGGTLGAA

VIYIVSTNVIAGIVPNMELANSTAPFGLAFAQMFTPEVGKVIMALMVMSCCGSLLGWQFTIAQVFKSSSDEGYFPKIFSR

VTKVDAPVQGMLTIVIIQSGLALMTISPSLNSQFNVLVNLAVVTNIIPYILSMAALVIIQKVANVPPSKAKVANFVAFVGA

MYSFYALYSSGEEAMLYGSIVTFLGWTLYGLVSPRFELKNKHG 

>399429|gi [InnerMembrane] membrane integral membrane protein|Acriflavine resistance protein F 

(Protein envD) 

MANFFIRRPIFAWVLAIILMMAGALAILQLPVAQYPTIAPPAVSVSANYPGADAQTVQDTVTQVIEQNMNGIDNLMY

MSSTSDSAGSVTITLTFQSGTDPDIAQVQVQNKLQLATPLLPQEVQQQGISVEKSSSSYLMVAGFVSDNPGTTQDDISD

YVASNVKDTLSRLNGVGDVQLFGAQYAMRIWLDADLLNKYKLTPVDVINQLKVQNDQIAAGQLGGTPALPGQQLNA

SIIAQTRFKNPEEFGKVTLRVNSDGSVVRLKDVARVELGGENYNVIARINGKPAAGLGIKLATGANALDTAKAIKAKLAEL

QPFFPQGMKVLYPYDTTPFVQLSIHEVVKTLFEAIMLVFLVMYLFLQNMRATLIPTIAVPVVLLGTFAILAAFGYSINTLT

MFGMVLAIGLLVDDAIVVVENVERVMMEDKLPPKEATEKSMSQIQGALVGIAMVLSAVFIPMAFFGGSTGAIYRQFSI

TIVSAMALSVLVALILTPALCATLLKPVSAEHHENKGGFFGWFNTTFDHSVNHYTNSVGKILGSTGRYLLIYALIVAGMVV

LFLRLPSSFLPEEDQGVFLTMIQLPAGATQERTQKVLDQVTDYYLKNEKANVESVFTVNGFSFSGQAQNAGMAFVSLKP

WEERNGDENSAEAVIHRAKMELGKIRDGFVIPFNMPAIVELGTATGFDFELIDQAGLGHDALTQARNQLLGMAAQHP

ASLVSVRPNGLEDTAQFKLEVDQEKAQALGVSLSDINQTISTALGGTYVNDFIDRGRVKKLYVQADAKFRMLPEDVDKL

YVRSANGEMVPFSAFTTSHWVYGSPRLERYNGLPSMEIQGEAAPGTSSGDAMALMENLASKLPAGIGYDWTGMSYQ

ERLSGNQAPALVAISFVVVFLCLAALYESWSIPVSVMLVVPLGIVGVLLAATLFNQKNDVYFMVGLLTTIGLSAKNAILIVE

FAKDLMEKEGKGVVEATLMAVRMRLRPILMTSLAFILGVLPLAISNGAGSGAQNAVGIGVMGGMVSATLLAIFFVPVF

FVVIRRCFKG 

>2506395|gi [InnerMembrane] membrane integral membrane protein|"Formate dehydrogenase, 

nitrate-inducible, iron-sulfur subunit (Formate dehydrogenase-N beta subunit) (FDH-N beta subunit) 

(Anaerobic formate dehydrogenase iron-sulfur subunit)" 

MAMETQDIIKRSATNSITPPSQVRDYKAEVAKLIDVSTCIGCKACQVACSEWNDIRDEVGHCVGVYDNPADLSAKSWT

VMRFSETEQNGKLEWLIRKDGCMHCEDPGCLKACPSAGAIIQYANGIVDFQSENCIGCGYCIAGCPFNIPRLNKEDNRV



YKCTLCVDRVSVGQEPACVKTCPTGAIHFGTKKEMLELAEQRVAKLKARGYEHAGVYNPEGVGGTHVMYVLHHADQP

ELYHGLPKDPKIDTSVSLWKGALKPLAAAGFIATFAGLIFHYIGIGPNKEVDDDEEDHHE 

>2507022|gi [InnerMembrane] membrane integral membrane protein|"Formate dehydrogenase, 

nitrate-inducible, cytochrome b556(FDN) subunit (Formate dehydrogenase-N gamma subunit) (FDH-N 

gamma subunit) (Anaerobic formate dehydrogenase cytochrome b556 subunit)" 

 

MSKSKMIVRTKFIDRACHWTVVICFFLVALSGISFFFPTLQWLTQTFGTPQMGRILHPFFGIAIFVALMFMFVRFVHHNI

PDKKDIPWLLNIVEVLKGNEHKVADVGKYNAGQKMMFWSIMSMIFVLLVTGVIIWRPYFAQYFPMQVVRYSLLIHAA

AGIILIHAILIHMYMAFWVKGSIKGMIEGKVSRRWAKKHHPRWYREIEKAEAKKESEEGI 

>127340|gi [InnerMembrane] membrane integral membrane protein|Lipid A biosynthesis (KDO)2-

(lauroyl)-lipid IVA acyltransferase (EC 2.3.1.-) 

METKKNNSEYIPEFDKSFRHPRYWGAWLGVAAMAGIALTPPKFRDPILARLGRFAGRLGKSSRRRALINLSLCFPERSEA

EREAIVDEMFATAPQAMAMMAELAIRGPEKIQPRVDWQGLEIIEEMRRNNEKVIFLVPHGWAVDIPAMLMASQGQ

KMAAMFHNQGNPVFDYVWNTVRRRFGGRLHARNDGIKPFIQSVRQGYWGYYLPDQDHGPEHSEFVDFFATYKATL

PAIGRLMKVCRARVVPLFPIYDGKTHRLTIQVRPPMDDLLEADDHTIARRMNEEVEIFVGPRPEQYTWILKLLKTRKPGE

IQPYKRKDLYPIK 

>130068|gi [InnerMembrane] membrane integral membrane protein|Phenylalanine-specific permease 

MKNASTVSEDTASNQEPTLHRGLHNRHIQLIALGGAIGTGLFLGIGPAIQMAGPAVLLGYGVAGIIAFLIMRQLGEMVV

EEPVSGSFAHFAYKYWGPFAGFLSGWNYWVMFVLVGMAELTAAGIYMQYWFPDVPTWIWAAAFFIIINAVNLVNVR

LYGETEFWFALIKVLAIIGMIGFGLWLLFSGHGGEKASIDNLWRYGGFFATGWNGLILSLAVIMFSFGGLELIGITAAEAR

DPEKSIPKAVNQVVYRILLFYIGSLVVLLALYPWVEVKSNSSPFVMIFHNLDSNVVASALNFVILVASLSVYNSGVYSNSR

MLFGLSVQGNAPKFLTRVSRRGVPINSLMLSGAITSLVVLINYLLPQKAFGLLMALVVATLLLNWIMICLAHLRFRAAMR

RQGRETQFKALLYPFGNYLCIAFLGMILLLMCTMDDMRLSAILLPVWIVFLFMAFKTLRRK 

>2507124|gi [InnerMembrane] membrane integral membrane protein|SbmA protein 

MFKSFFPKPGTFFLSAFVWALIAVIFWQAGGGDWVARITGASGQIPISAARFWSLDFLIFYAYYIVCVGLFALFWFIYSPH

RWQYWSILGTALIIFVTWFLVEVGVAVNAWYAPFYDLIQTALSSPHKVTIEQFYREVGVFLGIALIAVVISVLNNFFVSHY

VFRWRTAMNEYYMANWQQLRHIEGAAQRVQEDTMRFASTLENMGVSFINAIMTLIAFLPVLVTLSAHVPELPIIGHIP

YGLVIAAIVWSLMGTGLLAVVGIKLPGLEFKNQRVEAAYRKELVYGEDDATRATPPTVRELFSAVRKNYFRLYFHYMYFN

IARILYLQVDNVFGLFLLFPSIVAGTITLGLMTQITNVFGQVRGAFQYLINSWTTLVELMSIYKRLRSFEHELDGDKIQEVT

HTLS 

>115126|gi [InnerMembrane] membrane integral membrane protein|Branched chain amino acid 

transport system III carrier protein (LIV-III) 

MNALKGRDILALGFMTFALFVGAGNIIFPPIVGLQSGPHVWLAALGFLITAVGLPVITVIALAKVGGSVDALSHPIGRYAG

GLLAAVCYLAVGPLFAIPRTATVSFEVGVVPLLGESGTALFVYSLAYFLLALAISLYPGRLLDTVGRFLAPLKILALAILGVAA

FLWPAGPIGTAQPEYTQAAFSQGFVNGYLTMDTLAALVFGIVIVNAIRSRGVQSPRLITRYAIVAGLIAGVGLVLVYVSLF



RLGAGSHAIAADASNGAAVLHAYVQHTFGSLGSSFLAGLIALACLVTAVGLTCACAEYFCQRLPLSYRSLVIILAGFSFIVS

NLGLTKLIQVSIPVLTAIYPPCIVLVALSFCIGLWHSATRILAPVMLVSLAFGVLDALKAAGLGQDFPQWLLHLPLAEQGLA

WLIPSVATLAACSLVDRLLGKPAQVAA 

>135580|gi [InnerMembrane] membrane integral membrane protein|Tellurite resistance protein tehA 

MQSDKVLNLPAGYFGIVLGTIGMGFAWRYASQVWQVSHWLGDGLVILAMIIWGLLTSAFIARLIRFPHSVLAEVRHPV

LSSFVSLFPATTMLVAIGFVPWFRPLAVCLFSFGVVVQLAYAAWQTAGLWRGSHPEEATTPGLYLPTVANNFISAMAC

GALGYTDAGLVFLGAGVFSWLSLEPVILQRLRSSGELPTALRTSLGIQLAPALVACSAWLSVNGGEGDTLAKMLFGYGLL

QLLFMLRLMPWYLSQPFNASFWSFSFGVSALATTGLHLGSGSDNGFFHTLAVPLFIFTNFIIAILLIRTFALLMQGKLLVRT

ERAVLMKAEDKE 

>116846|gi [InnerMembrane] membrane integral membrane protein|Cytosine permease 

MSQDNNFSQGPVPQSARKGVLALTFVMLGLTFFSASMWTGGTLGTGLSYHDFFLAVLIGNLLLGIYTSFLGYIGAKTGL

TTHLLARFSFGVKGSWLPSLLLGGTQVGWFGVGVAMFAIPVGKATGLDINLLIAVSGLLMTVTVFFGISALTVLSVIAVP

AIACLGGYSVWLAVNGMGGLDALKAVVPAQPLDFNVALALVVGSFISAGTLTADFVRFGRNAKLAVLVAMVAFFLGN

SLMFIFGAAGAAALGMADISDVMIAQGLLLPAIVVLGLNIWTTNDNALYASGLGFANITGMSSKTLSVINGIIGTVCAL

WLYNNFVGWLTFLSAAIPPVGGVIIADYLMNRRRYEHFATTRMMSVNWVAILAVALGIAAGHWLPGIVPVNAVLGG

ALSYLILNPILNRKTTAAMTHVEANSVE 

>120778|gi [InnerMembrane] membrane integral membrane protein|GABA permease (4-amino 

butyrate transport carrier) (Gamma- aminobutyrate permease) 

MGQSSQPHELGGGLKSRHVTMLSIAGVIGASLFVGSSVAIAEAGPAVLLAYLFAGLLVVMIMRMLAEMAVATPDTGSF

STYADKAIGRWAGYTIGWLYWWFWVLVIPLEANIAAMILHSWVPGIPIWLFSLVITLALTGSNLLSVKNYGEFEFWLAL

CKVIAILAFIFLGAVAISGFYPYAEVSGISRLWDSGGFMPNGFGAVLSAMLITMFSFMGAEIVTIAAAESDTPEKHIVRAT

NSVIWRISIFYLCSIFVVVALIPWNMPGLKAVGSYRSVLELLNIPHAKLIMDCVILLSVTSCLNSALYTASRMLYSLSRRGDA

PAVMGKINRSKTPYVAVLLSTGAAFLTVVVNYYAPAKVFKFLIDSSGAIALLVYLVIAVSQLRMRKILRAEGSEIRLRMWL

YPWLTWLVIGFITFVLVVMLFRPAQQLEVISTGLLAIGIICTVPIMARWKKLVLWQKTPVHNTR 

>34395946|gi [InnerMembrane] membrane integral membrane protein|Lysine-specific permease 

VSETKTTEAPGLRRELKARHLTMIAIGGSIGTGLFVASGATISQAGPGGALLSYMLIGLMVYFLMTSLGELAAYMPVSGS

FATYGQNYVEEGFGFALGWNYWYNWAVTIAVDLVAAQLVMNWWFPDTPGWIWSALFLGVIFLLNYISVRGFGEAEY

WFSLIKVTTVIVFIIVGVLMIIGIFKGAQPAGWSNWTIGEAPFAGGFAAMIGVAMIVGFSFQGTELIGIAAGESEDPAKNI

PRAVRQVFWRILLFYVFAILIISLIIPYTDPSLLRNDVKDISVSPFTLVFQHAGLLSAAAVMNAVILTAVLSAGNSGMYASTR

MLYTLACDGKAPRIFAKLSRGGVPRNALYATTVIAGLCFLTSMFGNQTVYLWLLNTSGMTGFIAWLGIAISHYRFRRGY

VLQGHDINDLPYRSGFFPLGPIFAFILCLIITLGQNYEAFLKDTIDWGGVAATYIGIPLFLIIWFGYKLIKGTHFVRYSEMKFP

QNDKK 

>131487|gi [InnerMembrane] membrane integral membrane protein|"PTS system, beta-glucoside-

specific IIABC component (EIIABC-Bgl) (Beta-glucoside-permease IIABC component) (Phosphotransferase 

enzyme II, ABC component) (EC 2.7.1.69) (EII-Bgl)" 



MNYETLASEIRDGVGGQENIISVIHCATRLRFKLRDNTNANADALKNNPGIIMVVESGGQFQVVVGNQVADVYQALLS

LDGMARFSDSAAPEEEKKNSLFSGFIDIISSIFTPFVGVMAATGILKGFLALGVATHVISESSGTYKLLFAASDALFYFFPIVL

GYTAGKKFGGNPFTTLVIGATLVHPSMIAAFNAMQAPDHSTLHFLGIPITFINYSSSVIPILFASWVSCKLEKPLNRWLHA

NIRNFFTPLLCIVISVPLTFLLIGPSATWLSQMLAGGYQWLYGLNSLLAGAVMGALWQVCVIFGLHWGFVPLMLNNFS

VIGHDTLLPLLVPAVLGQAGATLGVLLRTQDLKRKGIAGSAFSAAIFGITEPAVYGVTLPLRRPFIFGCIGGALGAAVMGY

AHTTMYSFGFPSIFSFTQVIPPTGVDSSVWAAVIGTLLAFAFAALTSWSFGVPKDETQPAAADSPAVLAETQANAGAVR

DETLFSPLAGEVLLLEQVADRTFASGVMGKGIAIRPTQGRLYAPVDGTVASLFKTHHAIGLASRGGAEVLIHVGIDTVRL

DGRYFTPHVRVGDVVRQGDLLLEFDGPAIEAAGYDLTTPIVITNSEDYRGVEPVASGKVDANAPLTQLVC 

>132185|gi [InnerMembrane] membrane integral membrane protein|Reaction center protein M chain 

(Photosynthetic reaction center M subunit) 

MYPEYQNIFTQVQVRGTPEMGMDDAGNNMMEERVGKPFFSTLAGLFGNGQIGPYYFGWTSIVAFGTGIAWFVIVG

FNMLAQVGWSIPQFIRQLFWLALEPPSPEYGLSMPPLNDGGWYIIASFFLLVSVMTWLLRAYLLAEQHKMGKHIFWG

FAAAVWLFLVLGLFRPILMGSWSEAVPYGIFPHLDWTTAFSIRYGNLYYNPFHCLSIVFLYGSVLLFCMHGGTILAVTRYG

GDRELEQIYDRGTATERAALFWRWTMGFNATMEGIHRWAWWFAVLTPITGGIGILLTGTVVDNWFIWAQEHHFAP

MYDGSYGYEDYGSYEAFIGKEN 

>132179|gi [InnerMembrane] membrane integral membrane protein|Reaction center protein L chain 

(Photosynthetic reaction center L subunit) 

MALLSFERKYRVRGGTLVGGDLFDFWVGPFYVGFFGVTTAFFALLGTILIFWGASQQGTFNPWLINIAPPDLSYGLGLA

PLLEGGLWQIITICATGAFISWALREVEICRKLGMGYHVPFGFAAAIIAYMTLVIFRPLLMGAWGHGFPYGIFSHLDWVS

NVGYAYLHFHYNPAHMLAVTLFFTTTLALALHGGLILSACNPEKGEEAKTPDHEDTFFRDFIGYSVGTLGIHRLGYLLAIN

AGLWSAICIIISGPVWTAGWPEWWNWWLDMPIWGEPIAVIGGM 

>20141709|gi [InnerMembrane] membrane integral membrane protein|Undecaprenyl-phosphate 

galactosephosphotransferase (EC 2.7.8.6) (Galactosyl-P-P-undecaprenol synthetase) 

MDNIDNKYNPQLCKIFLAISDLIFFNLALWFSLGCVYFIFDQVQRFIPQDQLDTRVITHFILSVVCVGWFWIRLRHYTYRK

PFWYELKEIFRTIVIFAIFDLALIAFTKWQFSRYVWVFCWTFALILVPFFRALTKHLLNKLGIWKKKTIILGSGQNARGAYSA

LQSEEMMGFDVIAFFDTDASDAEINMLPVIKDTEIIWDLNRTGDVHYILAYEYTELEKTHFWLRELSKHHCRSVTVVPSF

RGLPLYNTDMSFIFSHEVMLLRIQNNLAKRSSRFLKRTFDIVCSIMILIIASPLMIYLWYKVTRDGGPAIYGHQRVGRHGK

LFPCYKFRSMVMNSQEVLKELLANDPIARAEWEKDFKLKNDPRITAVGRFIRKTSLDELPQLFNVLKGDMSLVGPRPIVS

DELERYCDDVDYYLMAKPGMTGLWQVSGRNDVDYDTRVYFDSWYVKNWTLWNDIAILFKTAKVVLRRDGAY 

>132490|gi [InnerMembrane] membrane integral membrane protein|O-antigen ligase 

MLTTSLTLNKEKWKPIWNKALVFLFVATYFLDGITRYKHLIIILMVITAIYQVSRSPKSFPPLFKNSVFYSVAVLSLILVYSILIS

PDMKESFKEFENTVLEGFLLYTLLIPVLLKDETKETVAKIVLFSFLTSLGLRCLAESILYIEDYNKGIMPFISYAHRHMSDSMV

FLFPALLNIWLFRKNAIKLVFLVLSAIYLFFILGTLSRGAWLAVLIVGVLWAILNRQWKLIGVGAILLAIIGALVITQHNNKP

DPEHLLYKLQQTDSSYRYTNGTQGTAWILIQENPIKGYGYGNDVYDGVYNKRVVDYPTWTFKESIGPHNTILYIWFSAGI

LGLASLVYLYGAIIRETASSTLRKVEISPYNAHLLLFLSFVGFYIVRGNFEQVDIAQIGIITGFLLALRNR 

>120206|gi [InnerMembrane] membrane integral membrane protein|Sensor protein fixL (EC 2.7.3.-) 



MTDTPTQALPPKAPQAGPTVPGTVRRAVPGSAAAALVIAASHFAALSAFDPRILLVLLVIVVLASSGGLFAGLAATAVSA

LGLALRGLLSGDTVVADWQSLGLLTIAGAGIAVLGERLRRTRLDAVARDRALLAREAHLSSILDTVPDAMIVIDERGIMQ

SFSITAERLFGYSPSEVIGRNVSMLMPNPHRDQHDLYLSRYLTTGERRIIGIGRVVTGERKDGATFPMELAVGEMHSVSG

RFFTGFIRDLTERQNTEARLQELQAELVHISRLTALGEMASTLAHELNQPLSAIANYIKGSRRLLDDGDPKRIPMLQGALD

KAAEQALRAGQIIRRLRDFVSRGETERRVESLSKLIEEASALALVGAKEHGIQVRYQIDTSCDLVLADKVQVQQVLLNLM

RNALEAMMDASRRQLLVQTTPAEDDMVTVSVCDTGHGISDEMRAQLFTPFVTTKAQGMGVGLSISRTIIEAHGGRIW

AEPNAGGGTIFRFTLRTVDEEAMNDA 

>136658|gi [InnerMembrane] membrane integral membrane protein|4-hydroxybenzoate 

octaprenyltransferase (EC 2.5.1.-) (4-HB polyprenyltransferase) 

MEWSLTQNKLLAFHRLMRTDKPIGALLLLWPTLWALWVATPGVPQLWILAVFVAGVWLMRAAGCVVNDYADRKFD

GHVKRTANRPLPSGAVTEKEARALFVVLVLISFLLVLTLNTMTILLSIAALALAWVYPFMKRYTHLPQVVLGAAFGWSIP

MAFAAVSESVPLSCWLMFLANILWAVAYDTQYAMVDRDDDVKIGIKSTAILFGQYDKLIIGILQIGVLALMAIIGELNGL

GWGYYWSILVAGALFVYQQKLIANREREACFKAFMNNNYVGLVLFLGLAMSYWHF 

>132528|gi [InnerMembrane] membrane integral membrane protein|L-rhamnose-proton symport (L-

rhamnose-H+ transport protein) 

MSNAITMGIFWHLIGAASAACFYAPFKKVKKWSWETMWSVGGIVSWIILPWAISALLLPNFWAYYSSFSLSTRLPVFLF

GAMWGIGNINYGLTMRYLGMSMGIGIAIGITLIVGTLMTPIINGNFDVLISTEGGRMTLLGVLVALIGVGIVTRAGQLKE

RKMGIKAEEFNLKKGLVLAVMCGIFSAGMSFAMNAAKPMHEAAAALGVDPLYVALPSYVVIMGGGAIINLGFCFIRLA

KVKDLSLKADFSLAKSLIIHNVLLSTLGGLMWYLQFFFYAWGHARIPAQYDYISWMLHMSFYVLCGGIVGLVLKEWNN

AGRRPVTVLSLGCVVIIVAANIVGIGMAN 

>132529|gi [InnerMembrane] membrane integral membrane protein|L-rhamnose-proton symport (L-

rhamnose-H+ transport protein) 

MSNAITMGIFWHLIGAASAACFYAPFKQVKQWSWETMWSVGGIVSWLILPWTISALLLPDFWAYYGQFNLSTLLPVF

LFGAMWGIGNINYGLTMRYLGMSMGIGIAIGITLIVGTLMTPIINGNFDVLIHTEGGRMTLLGVFVALIGVGIVTRAGQL

KERKMGIKAEEFNLKKGLLLAVMCGIFSAGMSFAMNAAKPMHEAAAALGVDPLYVALPSYVVIMGGGALVNLGFCFIR

LAKVQNLSIKADFSLARPLIISNILLSALGGLMWYLQFFFYAWGHARIPAQYDYMSWMLHMSFYVLCGGLVGLVLKEW

KNAGRRPVAVLSLGCVVIIIAANIVGLGMAS 

>136142|gi [InnerMembrane] membrane integral membrane protein|TraA protein 

MNIEAYPHDFRGSLAVVSATGVAGCRTWTLRSVETGKHYELAPASIEGWPLPAKREDSRPNSIIVNYDGNDVIALELAT

GELYRTRAPATTLRLRR 

>2507446|gi [InnerMembrane] membrane integral membrane protein|Multidrug resistance protein B 

MQQQKPLEGAQLVIMTIALSLATFMQVLDSTIANVAIPTIAGNLGSSLSQGTWVITSFGVANAISIPLTGWLAKRVGEVK

LFLWSTIAFAIASWACGVSSSLNMLIFFRVIQGIVAGPLIPLSQSLLLNNYPPAKRSIALALWSMTVIVAPICGPILGGYISD

NYHWGWIFFINVPIGVAVVLMTLQTLRGRETRTERRRIDAVGLALLVIGIGSLQIMLDRGKELDWFSSQEIIILTVVAVVA

ICFLIVWELTDDNPIVDLSLFKSRNFTIGCLCISLAYMLYFGAIVLLPQLLQEVYGYTATWAGLASAPVGIIPVILSPIIGRFAH



KLDMRRLVTFSFIMYAVCFYWRAYTFEPGMDFGASAWPQFIQGFAVACFFMPLTTITLSGLPPERLAAASSLSNFTRTL

AGSIGTSITTTMWTNRESMHHAQLTESVNPFNPNAQAMYSQLEGLGMTQQQASGWIAQQITNQGLIISANEIFWMS

AGIFLVLLGLVWFAKPPFGAGGGGGGAH 

>2506894|gi [InnerMembrane] membrane integral membrane protein|Na(+)/H(+) antiporter 2 

(Sodium/proton antiporter 2) 

MEISWGRALWRNFLGQSPDWYKLALIIFLIVNPLIFLISPFVAGWLLVAEFIFTLAMALKCYPLLPGGLLAIEAVFIGMTSA

EHVREEVAANLEVLLLLMFMVAGIYFMKQLLLFIFTRLLLSIRSKMLLSLSFCVAAAFLSAFLDALTVVAVVISVAVGFYGIY

HRVASSRTEDTDLQDDSHIDKHYKVVLEQFRGFLRSLMMHAGVGTALGGVMTMVGEPQNLIIAKAAGWHFGDFFLR

MSPVTVPVLICGLLTCLLVEKLRWFGYGETLPEKVREVLQQFDDQSRHQRTRQDKIRLIVQAIIGVWLVTALALHLAEVG

LIGLSVIILATSLTGVTDEHAIGKAFTESLPFTALLTVFFSVVAVIIDQQLFSPIIQFVLQASEHAQLSLFYIFNGLLSSISDNVF

VGTIYINEAKAAMESGAITLKQYELLAVAINTGTNLPSVATPNGQAAFLFLLTSALAPLIRLSYGRMVWMALPYTLVLTLV

GLLCVEFTLAPVTEWFMQMGWIATL 

>20141883|gi [InnerMembrane] membrane integral membrane protein|Sensor protein uhpB (EC 2.7.3.-) 

MNTFFSRLITVVACFFIFSAAWFCLWSISLHLVERPELAALLFPFGLRLGLMLQCPRGYWPVLLGAEWLLVYWLAQEVAL

AHLPLLMIGSVLTLLPVALTSRYRHQRDWRTLLLQGAALTAAALLQSLPWLGQGEEAWNALLLTLTGGLTLAPICLVFW

HYLTSTTWLPLGPSLVSQPVNWRGRHLIWYLLLFIVSLWLQLGLPAELSRFTPFCLALPIIALAWHYGWQGALIATLMNA

IALIASQTWHDHPVDLLLSLLAQSLTGLLLGAGIQRLRELNQSLQKELARNHRLAERLLETEESVRRDVARELHDDIGQTIT

AIRTQAGIVQRLAADNGGVKQSGQLIEQLSLGVYDAVRRLLGRLRPRQLDDLTLAQAIRSLLREMELESRGIVSHLDWRI

DETALSESQRVTLFRVCQEGLNNIVKHANASAVTLQGWQQDERLMLVIEDDGSGLPPGSHQQGFGLTGMRERVSAL

GGTLTISCTHGTRVSVSLPQRYV 

>7404464|gi [InnerMembrane] membrane integral membrane protein|Preprotein translocase secY 

subunit 

MATLRQVFSISELRQKIFFTFSLLALCRIGVFIPVPGINGDRAVAYFNQLLGSSQNLFQLADIFSGGAFAQMTVIALGVVPY

ISASIIVQLLVVFMPTLQREMRESPDQGKRKLGRMTRLFTLVLACVQSLLFAKFALRMNLVVPGIVLPAMLSLKLFGVPW

VFYLTTVVVMITGTLLLMWVGEQISDKGIGNGISLIITLGILASFPSVLGSIFNKLNLGSQDPSEFGIVSLLILCAVFVFVLMA

TVLIIEGMRKIPVQHARRIIGRREVVGGGSYLPLKVNYAGVIPVIFASSLLMFPATIGQFLSSESSWLKRIATMLSPGSVAYS

IFYVLLIIFFTYFWTATQFRPEQIASEMKKNGAFIPGIRQGKPTQTYLEYTMNRVTLLGAVFLAVVAILPSILGRILRVDANV

SYFLGGTAMLIVVGVILDTMKQIDAFLLVRRYDGVLKKDRPKGRP 

>120570|gi [InnerMembrane] membrane integral membrane protein|Cell division protein ftsH (EC 

3.4.24.-) 

MAKNLILWLVIAVVLMSVFQSFGPSESNGRKVDYSTFLQEVNNDQVREARINGREINVTKKDSNRYTTYIPVQDPKLLD

NLLTKNVKVVGEPPEEPSLLASIFISWFPMLLLIGVWIFFMRQMQGGGGKGAMSFGKSKARMLTEDQIKTTFADVAGC

DEAKEEVAELVEYLREPSRFQKLGGKIPKGVLMVGPPGTGKTLLAKAIAGEAKVPFFTISGSDFVEMFVGVGASRVRDM

FEQAKKAAPCIIFIDEIDAVGRQRGAGLGGGHDEREQTLNQMLVEMDGFEGNEGIIVIAATNRPDVLDPALLRPGRFDR

QVVVGLPDVRGREQILKVHMRRVPLAPDIDAAIIARGTPGFSGADLANLVNEAALFAARGNKRVVSMVEFEKAKDKIM

MGAERRSMVMTEAQKESTAYHEAGHAIIGRLVPEHDPVHKVTIIPRGRALGVTFFLPEGDAISASRQKLESQISTLYGGR



LAEEIIYGPEHVSTGASNDIKVATNLARNMVTQWGFSEKLGPLLYAEEEGEVFLGRSVAKAKHMSDETARIIDQEVKALI

ERNYNRARQLLTDNMDILHAMKDALMKYETIDAPQIDDLMARRDVRPPAGWEEPGASNNSGDNGSPKAPRPVDEP

RTPNPGNTMSEQLGDK 

>135931|gi [InnerMembrane] membrane integral membrane protein|Low affinity tryptophan permease 

MENTSVNKEPSIIVGGFVLGGAMIGAGMFSLPTIMSGAWFINSLFILFIVCFFMFHSGIYILECISKYGAGTNYFDISKELLP

KWACYIANASLIFVLYILIYAYISAAGSIIYEASLLYGINFNLRAIFFIFTIALGATIWWGGACASRLTSIFLFIKIVLFILAFSGLFF

KAKGDLLFSATFAGKSQLYLYPFIFIIIPYAITSFGYHGNVCSLYKLYNQNERKVVKSCIIGCLLALVIYLLWMIGTMGNLPRE

QFITIIQKGGNLDAFIDSLYTVLNSKYIEGFLLWFSISAVFCSFLGVAIGLFDYILASLKFKDNKTGRLKSGVLCFTPPLLLCLFF

PNGFLIAIAYAGTAACVWAIICPAVMALKARQKFPNSGFKVWGGKKLIYAVIAFGVVGIICQSWRNLIYCLFIVK 

>12644193|gi [InnerMembrane] membrane integral membrane protein|Toxin coregulated pilus 

biosynthesis protein I (TCP pilus biosynthesis protein tcpI) 

MIKKIISVFLLLACIITLAFTAFFYHSKLSDQTKSISSLSSQQAQERLQSYQDSLDFYKKLNTSLSVAIANSLRDKAVEELNAIA

LRIQENHGFIGVTFASLDGTMFTDIGTLDWNAKTLRRDWFVKTVELGTKHYTAFDIDKTTGQHVLTIATPVYVGNDIVG

SVALDIAGDQIASPNGSGMFMMTDRNFNVFASDLTHSTLIGKDLTKEKPLFKNLVSGQYVTFSDADSHWFAVSQTEID

GENKLFTIIDIQQIVQTYKRDIQLIIAGFSGFSCVMLIGLYWVLSKELSGVRQIREWILALSDGQIKERRPIKFHNELDTIAQS

LENLQFRLLDVVRNSHRTMNDLSIKQTDITYSIEGNTNNSQQELGLIEQVATATTQLSCTSFDVMQQAQSAELNAETAQ

KLIAESHDIIDSSSKQTEMVTLSIHESQQIINQLREFSDNISSVTDVINNISDQTNLLALNAAIEAARAGEQGRGFAVVADE

VRSLAVKTQQSTIDIQGIILKLQEQSQLADQVMTRNVSLIHETQVANRALIASFNLISDKVLEISNINSIVSTAANEQKIVTE

DVAKQMEDIRYLVQENLSAMERTKQANQNISDLTTNLNDALSFFKIELTS 

>266441|gi [InnerMembrane] membrane integral membrane protein|Lactose transport system 

permease protein lacF 

MATTSRSSLKRYYDVNGWLFVAPAIALISVFMLYPILRSLVLSLYTGRGMMLKFSGTGNLVRLWNDPVFWQALQNTVIF

FVVQVPIMITMALILAAMLNNPKLRYSGLFRTMIFLPCVSSLVAYSILFKSMFSLDGVVNNTLLAIGIIGEPIGWLTDPFW

AKVLIIIAITWRWTGYNMIFYLAALQNIDRSIYEAAKIDGVPSWGRFAFLTIPMLKPVILFTTITSTIGTLQLFDEVYNFTEGT

GGPANSTLTLSLYIYNLTFRFMPSFSYAATVSYVIVLMVAVLSFLQFYAARERK 

>400157|gi [InnerMembrane] membrane integral membrane protein|Lactose transport system 

permease protein lacG 

MMTTLRRRLPDIVQYSVLSLAAFLSIFPFIWMVIGTTNTTSQIIRGKVTFGTALFDNIASFFAQVDVPLVFWNSVKIALVG

TALTLLVSSLAGYGFEMFRSKLRERVYTVILLTLMVPFAALMIPLFMLMGQAGLLNTHIAIMLPMIASAFIIFYFRQASKAF

PTELRDAAKVDGLKEWQIFFYIYVPVMRSTYAAAFVIVFMLNWNNYLWPLIVLQSNDTKTITLVVSSLASAYSPEYGTV

MIGTILATLPTLLVFFAMQRQFVQGMLGSVK 

>231914|gi [InnerMembrane] membrane integral membrane protein|Sucrose transport protein 

(Sucrose permease) 

MALNIPFRNAYYRFASSYSFLFFISWSLWWSLYAIWLKGHLGLTGTELGTLYSVNQFTSILFMMFYGIVQDKLGLKKPLI

WCMSFILVLTGPFMIYVYEPLLQSNFSVGLILGALFFGLGYLAGCGLLDSFTEKMARNFHFEYGTARAWGSFGYAIGAFF



AGIFFSISPHINFWLVSLFGAVFMMINMRFKDKDHQCIAADAGGVKKEDFIAVFKDRNFWVFVIFIVGTWSFYNIFDQQ

LFPVFYAGLFESHDVGTRLYGYLNSFQVVLEALCMAIIPFFVNRVGPKNALLIGVVIMALRILSCALFVNPWIISLVKLLHAI

EVPLCVISVFKYSVANFDKRLSSTIFLIGFQIASSLGIVLLSTPTGILFDHAGYQTVFFAISGIVCLMLLFGIFFLSKKREQIVME

TPVPSAI 

>267165|gi [InnerMembrane] membrane integral membrane protein|Kup system potassium uptake 

protein 

MSTDNKQSLPAITLAAIGVVYGDIGTSPLYTLRECLSGQFGFGVERDAVFGFLSLIFWLLIFVVSIKYLTFVMRADNAGEG

GILTLMSLAGRNTSARTTSMLVIMGLIGGSFFYGEVVITPAISVMSAIEGLEIVAPQLDTWIVPLSIIVLTLLFMIQKHGTA

MVGKLFAPIMLTWFLILAGLGLRSIIANPEVLHALNPMWAVHFFLEYKTVSFIALGAVVLSITGVEALYADMGHFGKFPI

RLAWFTVVLPSLTLNYFGQGALLLKNPEAIKNPFFLLAPDWALIPLLIIAALATVIASQAVISGVFSLTRQAVRLGYLSPMRI

IHTSEMESGQIYIPFVNWMLYVAVVIVIVSFEHSSNLAAAYGIAVTGTMVLTSILSTTVARQNWHWNKYFVALILIAFLCV

DIPLFTANLDKLLSGGWLPLSLGTVMFIVMTTWKSERFRLLRRMHEHGNSLEAMIASLEKSPPVRVPGTAVYMSRAINV

IPFALMHNLKHNKVLHERVILLTLRTEDAPYVHNVRRVQIEQLSPTFWRVVASYGWRETPNVEEVFHRCGLEGLSCRM

METSFFMSHESLILGKRPWYLRLRGKLYLLLQRNALRAPDQFEIPPNRVIELGTQVEI 

>232022|gi [InnerMembrane] membrane integral membrane protein|Disulfide bond formation protein 

B (Disulfide oxidoreductase) 

MLRFLNQCSQGRGAWLLMAFTALALELTALWFQHVMLLKPCVLCIYERCALFGVLGAALIGAIAPKTPLRYVAMVIWL

YSAFRGVQLTYEHTMLQLYPSPFATCDFMVRFPEWLPLDKWVPQVFVASGDCAERQWDFLGLEMPQWLLGIFIAYLI

VAVLVVISQPFKAKKRDLFGR 

>266477|gi [InnerMembrane] membrane integral membrane protein|High-affinity branched-chain 

amino acid transport system permease protein livM (LIV-I protein M) 

MKPMHIAMALFSAAMFFVLAGVFMGVQLELDGTKLVVDTAADIRWQWIFIGTAVVFFFQLLRPMFQKAVKHVSGPK

FILPAIDGSTVKQKLFLMALLVIAVAWPFMVSRGSVDIATMTMIYIILGLGLNVVVGLSGLLVLGYGGFYAIGAYTFALLN

HYYGLGFWTCLPLAGLVSAAAGFLLGFPVLRLRGDYLAIVTLGFGEIVRILLLNNTEITGGPNGISQIPKPTLFGLEFSRSTR

EGGWDTFSNFFGVKYDPSDRVIFLYLVALLLVVLSLFVINRLLRMPLGRAWEALREDEIACRSLGLSPTRIKLTAFTISAAFA

GFAGTLFAARQGFVSPESFTFAESAFVLAIVVLGGMGSQFAVILAAVLLVVSRELMRDFNEYSMLMLGGLMVLMMIW

RPQGLLPMTRPQLKLKSGQAKGEQA 

>2507488|gi [InnerMembrane] membrane integral membrane protein|Arginine transport system 

permease protein artQ 

MNEFFPLASAAGMTVGLAVCALIVGLALAMFFAVWESAKWRPVAWAGSALVTILRGLPEILVVLFIYFGSSQLLLTLSD

GFTINLGFVQIPVQMDIENFDVSPFLCGVIALSLLYAAYASQTLRGALKAVPVGQWESGQALGLSKSAIFFRLVMPQM

WRHALPGLGNQWLVLLKDTALVSLISVNDLMLQTKSIATRTQEPFTWYIVAAAIYLVITLLSQYILKRIDLRATRFERRPS 

>2507487|gi [InnerMembrane] membrane integral membrane protein|Arginine transport system 

permease protein artM 



MFEYLPELMKGLHTSLTLTVASLIVALILALIFTIILTLKTPVLVWLVRGYITLFTGTPLLVQIFLIYYGPGQFPTLQEYPALWH

LLSEPWLCALIALSLNSAAYTTQLFYGAIRAIPEGQWQSCSALGMSKKDTLAILLPYAFKRSLSSYSNEVVLVFKSTSLAYTI

TLMEVMGYSQLLYGRTYDVMVFGAAGIIYLVVNGLLTLMMRLIERKALAFERRN 

>2506182|gi [InnerMembrane] membrane integral membrane protein|AAS bifunctional protein 

[Includes: 2-acylglycerophosphoethanolamine acyltransferase (2-acyl-GPE acyltransferase); Acyl-acyl 

carrier protein synthetase (Acyl-ACP synthetase)] 

MLFSFFRNLCRVLYRVRVTGDTQALKGERVLITPNHVSFIDGILLGLFLPVRPVFAVYTSISQQWYMRWLKSFIDFVPLDP

TQPMAIKHLVRLVEQGRPVVIFPEGRITTTGSLMKIYDGAGFVAAKSGATVIPVRIEGAELTHFSRLKGLVKRRLFPQITLH

ILPPTQVAMPDAPRARDRRKIAGEMLHQIMMEARMAVRPRETLYESLLSAMYRFGAGKKCVEDVNFTPDSYRKLLTKT

LFVGRILEKYSVEGERIGLMLPNAGISAAVIFGAIARRRMPAMMNYTAGVKGLTSAITAAEIKTIFTSRQFLDKGKLWHLP

EQLTQVRWVYLEDLKADVTTADKVWIFAHLLMPRLAQVKQQPEEEALILFTSGSEGHPKGVVHSHKSILANVEQIKTIA

DFTTNDRFMSALPLFHSFGLTVGLFTPLLTGAEVFLYPSPLHYRIVPELVYDRSCTVLFGTSTFLGHYARFANPYDFYRLRY

VVAGAEKLQESTKQLWQDKFGLRILEGYGVTECAPVVSINVPMAAKPGTVGRILPGMDARLLSVPGIEEGGRLQLKGP

NIMNGYLRVEKPGVLEVPTAENVRGEMERGWYDTGDIVRFDEQGFVQIQGRAKRFAKIAGEMVSLEMVEQLALGVS

PDKVHATAIKSDASKGEALVLFTTDNELTRDKLQQYAREHGVPELAVPRDIRYLKQMPLLGSGKPDFVTLKSWVDEAEQ

HDE 

>2507493|gi [InnerMembrane] membrane integral membrane protein|Oligopeptide transport system 

permease protein oppB 

MLKFILRRCLEAIPTLFILITISFFMMRLAPGSPFTGERTLPPEVMANIEAKYHLNDPIMTQYFSYLKQLAHGDFGPSFKYK

DYSVNDLVASSFPVSAKLGAAAFFLAVILGVSAGVIAALKQNTKWDYTVMGLAMTGVVIPSFVVAPLLVMIFAIILHWLP

GGGWNGGALKFMILPMVALSLAYIASIARITRGSMIEVLHSNFIRTARAKGLPMRRIILRHALKPALLPVLSYMGPAFVGI

ITGSMVIETIYGLPGIGQLFVNGALNRDYSLVLSLTILVGALTILFNAIVDVLYAVIDPKIRY 

>400831|gi [InnerMembrane] membrane integral membrane protein|Putrescine transport system 

permease protein potH 

MSTLEPAAQSKPPGGFKLWLSQLQMKHGRKLVIALPYIWLILLFLLPFLIVFKISLAEMARAIPPYTELMEWADGQLSITL

NLGNFLQLTDDPLYFDAYLQSLQVAAISTFCCLLIGYPLAWAVAHSKPSTRNILLLLVILPSWTSFLIRVYAWMGILKNNG

VLNNFLLWLGVIDQPLTILHTNLAVYIGIVYAYVPFMVLPIYTALIRIDYSLVEAALDLGARPLKTFFTVIVPLTKGGIIAGSM

LVFIPAVGEFVIPELLGGPDSIMIGRVLWQEFFNNRDWPVASAVAIIMLLLLIVPIMWFHKHQQKSVGEHG 

>400832|gi [InnerMembrane] membrane integral membrane protein|Putrescine transport system 

permease protein potI 

MNNLPVVRSPWRIVILLLGFTFLYAPMLMLVIYSFNSSKLVTVWAGWSTRWYGELLRDDAMMSAVGLSLTIAACAATA

AAILGTIAAVVLVRFGRFRGSNGFAFMITAPLVMPDVITGLSLLLLFVALAHAIGWPADRGMLTIWLAHVTFCTAYVAV

VISSRLRELDRSIEEAAMDLGATPLKVFFVITLPMIMPAIISGWLLAFTLSLDDLVIASFVSGPGATTLPMLVFSSVRMGVN

PEINALATLILGAVGIVGFIAWYLMARAEKQRIRDIQRARRG 

>401077|gi [InnerMembrane] membrane integral membrane protein|Preprotein translocase secY 

subunit 



MVVSRGKTPNAQETFLQMAQASGLRGRILITVGLLILCRLGIFIPVPGIDRVAFSNDLQGNANLGGVIGFLDIFSGGGLSA

LGVFALGILPYINASIILQLLTAAVPALEDLQKNEGEAGRRKIAQLTRYVSLGWALLQSIVIAVWVTRYAVTPGPLFTIQTAL

ALVAGSMFVMWISELITERGIGNGASLLIFLNIVATLPRSLQQTLELAQSGDRSTVGGIVILLIVFLATIVGIVFVQEGTRRIP

VVSARRQVGNRVYSERSSYLPLRLNQGGVMPIIFASAILVLPFSLANFTSNEVVLRIANYLSPNGPTPWIYALFYLVLIVAFS

YFYSSLILNPVDLAQNLKKMGSSIPGVRPGRATSQYVQGVLNRLTILGAVFLGLVAIIPTAVEGATRIRTFQGFGATSLLILV

GVAIDTAKQVQTYVISQRYEGMVKD 

>400483|gi [InnerMembrane] membrane integral membrane protein|Bacteriophage N4 adsorption 

protein B 

MDWLLDVFATWLYGLKVIAITLAVIMFISGLDDFFIDVVYWVRRIKRKLSVYRRYPRMSYRELYKPDEKPLAIMVPAWN

ETGVIGNMAELAATTLDYENYHIFVGTYPNDPDTQRDVDEVCARFPNVHKVVCARPGPTSKADCLNNVLDAITQFERS

ANFAFAGFILHDAEDVISPMELRLFNYLVERKDLIQIPVYPFEREWTHFTSMTYIDEFSELHGKDVPVREALAGQVPSAG

VGTCFSRRAVTALLADGDGIAFDVQSLTEDYDIGFRLKEKGMTEIFVRFPVVDEAKEREQRKFLQHARTSNMICVREYFP

DTFSTAVRQKSRWIIGIVFQGFKTHKWTSSLTLNYFLWRDRKGAISNFVSFLAMLVMIQLLLLLAYESLWPDAWHFLSIF

SGSAWLMTLLWLNFGLMVNRIVQRVIFVTGYYGLTQGLLSVLRLFWGNLINFMANWRALKQVLQHGDPRRVAWDK

TTHDFPSVTGDTRSLRPLGQILLENQVITEEQLDTALRNRVEGLRLGGSMLMQGLISAEQLAQALAEQNGVAWESIDA

WQIPSSLIAEMPASVALHYAVLPLRLENDELIVGSEDGIDPVSLAALTRKVGRKVRYVIVLRGQIVTGLRHWYARRRGHD

PRAMLYNAVQHQWLTEQQAGEIWRQYVPHQFLFAEILTTLGHINRSAINVLLLRHERSSLPLGKFLVTEGVISQETLDRV

LTIQRELQVSMQSLLLKAGLNTEQVAQLESENEGE 

>20141360|gi [InnerMembrane] membrane integral membrane protein|C4-dicarboxylate transport 

protein 

MHQVEEIILIVENLAEVRGKTPHYRHLYVQVLAAIAVGILLGYFYPDVGSKMKPLGDAFIMLVKMIIAPVIFLTVATGIAG

MTDLAKVGRVAGKAMIYFLTFSTLALLVGLVVANVVQPGAGMHIDPASLDAKAIATYAEKAHEQSVTGFLMNIIPTTLV

GAFAEGDILQVLFISVLFGISLAIVGKKAEAVVDFLHALTLPIFRLVAILMKAAPIGAFGAMAFTIGKYGVASIANLAMLIGT

FYLTSFLFVFMVLGAVARYNGFSIVALIRYIKEELLLVLGTSSSEAALPGLMNKMEKAGCKRSVVGLVIPTGYSFNLDGTNI

YMTLAALFIAQATDTPISYGDQILLLLIAMLSSKGAAGITGAGFITLAATLSAVPSVPVAGMALILGIDRFMSECRAITNIIG

NAVATIVVAKWEGELAPAQLATTLAGKAPVETMSGLSSQRSDTVELGQKVLFGATNSADRTLAGRPGGRDSRRIAPDH

SAQVFGGPLSL 

>399257|gi [InnerMembrane] membrane integral membrane protein|Citrate-sodium symport (Citrate 

transporter) (Citrate carrier protein) 

MTNMSQPPATEKKGVSDLLGFKIFGMPLPLYAFALITLLLSHFYNALPTDIVGGFAIMFIIGAIFGEIGKRLPIFNKYIGGAP

VMIFLVAAYFVYAGIFTQKEIDAISNVMDKSNFLNLFIAVLITGAILSVNRRLLLKSLLGYIPTILMGIVGASIFGIAIGLVFGIP

VDRIMMLYVLPIMGGGNGAGAVPLSEIYHSVTGRSREEYYSTAIAILTIANIFAIVFAAVLDIIGKKHTWLSGEGELVRKAS

FKVEEDEKTGQITHRETAVGLVLSTTCFLLAYVVAKKILPSIGGVAIHYFAWMVLIVAALNASGLCSPEIKAGAKRLSDFFS

KQLLWVLMVGVGVCYTDLQEIINAITFANVVIAAIIVIGAVLGAAIGGWLMGFFPIESAITAGLCMANRGGSGDLEVLSA

CNRMNLISYAQISSRLGGGIVLVIASIVFGMMI 

>399258|gi [InnerMembrane] membrane integral membrane protein|Citrate-sodium symport (Citrate 

transporter) (Citrate carrier protein) 



MTNMTQASATEKKGAGDLLRFKIFGMPLPLYAFALITLLLSHFYNAIPTDLVGGFALMFVMGAIFGEIGKRLPIFNKYIGG

APVMIFLVAAYFVYAGIFTQKEIDAISNVMDKSNFLNLFIAVLITGAILSVNRKLLLKSLLGYIPTILAGIVGASLFGIVIGLCF

GIPVDRIMMLYVLPIMGGGNGAGAVPLSEIYHSVTGRSREEYYSTAIAILTIANIFAIIFAALLDMIGKKYTWLSGEGELVR

KASFKTEDDEKAGQITHRETAVGMVLSTTCFLLAYVVAKKILPSIGGVSIHYFAWMVLIVAALNASGLCSPEIKAGAKRLS

DFFSKQLLWVLMVGVGVCYTDLQEIIDALTFANVVIAAIIVVGAVVGAAIGGWLIGFYPIESSITAGLCMANRGGSGDLE

VLSACNRMNLISYAQISSRLGGGIVLVIASIVFSMMV 

>399259|gi [InnerMembrane] membrane integral membrane protein|Citrate-sodium symport (Citrate 

transporter) (Citrate carrier protein) 

MTNMTQASATEKKGASDLLRFKIFGMPLPLYAFALITLLLSHFYNAIPTDLVGGFALMFVMGAIFGEIGKRLPIFNKYIGG

APVMIFLVAAYFVYAGIFTQKEIDAISNVMDKSNFLNLFIAVLITGAILSVNRKLLLKSLLGYIPTILAGIVGASLFGIVIGLCF

GIPVDRIMMLYVLPIMGGGNGAGAVPLSEIYHSVTGRSREEYYSTAIAILTIANIFAIIFAALLDMIGKKYTWLSGEGELVR

KASFKTEDDEKAGQITHRETAVGMVLSTTCFLLAYVVAKKILPSIGGVSIHYFAWMVLIVAALNASGLCSPEIKAGAKRLS

DFFSKQLLWVLMVGVGVCYTDLQEIIDALTFANVVIAAIIVVGAVVGAAIGGWLIGFYPIESSITAGLCMANRGGSGDLE

VLSACNRMNLISYAQISSRLGGGIVLVIASIVFSMMV 

>400693|gi [InnerMembrane] membrane integral membrane protein|Type 4 prepilin-like proteins 

leader peptide processing enzyme (Pectic enzymes secretion protein outO) [Includes: Leader peptidase 

(EC 3.4.23.43) (Prepilin peptidase); N-methyltransferase (EC 2.1.1.-)] 

MDDLREFAQLFPAWWFGALGVLGLIVGSFLNVVIYRLPIMLERRWRQDIELETGVADPDTRYNLWWPPSSCPHCQQA

IAVKDNIPLFSWLWLRGRSRCCHQSVSVQYPLVEVITMLAFLAAGLLWLPGMALWGALILLSFLLVLTVIDIKTLLLPDELT

LSLLWMGLLFNLSGTFVSLNDAVVGAMAGYLSLWLLYWAFKYATGKEALGYGDFKLLAALGAWLGWQALPNLVLVA

ALSGLVVTLIWRGLRKEDTAKPLAFGPWLAIGGVFGMIMNGFNL 

>399246|gi [InnerMembrane] membrane integral membrane protein|Calcium/proton antiporter 

MSNAQEAVKTRHKETSLIFPVLALVVLFLWGSSQTLPVVIAINLLALIGILSSAFSVVRHADVLAHRLGEPYGSLILSLSVVIL

EVSLISALMATGDAAPTLMRDTLYSIIMIVTGGLVGFSLLLGGRKFATQYMNLFGIKQYLIALFPLAIIVLVFPMALPAANF

STGQALLVALISAAMYGVFLLIQTKTHQSLFVYEHEDDSDDDDPHHGKPSAHSSLWHAIWLIIHLIAVIAVTKMNASSLE

TLLDSMNAPVAFTGFLVALLILSPEGLGALKAVLNNQVQRAMNLFFGSVLATISLTVPVVTLIAFMTGNELQFALGAPE

MVVMVASLVLCHISFSTGRTNVLNGAAHLALFAAYLMTIFA 

>418508|gi [InnerMembrane] membrane integral membrane protein|"1,4-dihydroxy-2-naphthoate 

octaprenyltransferase (EC 2.5.1.-) (DHNA- octaprenyltransferase)" 

MTEQQISRTQAWLESLRPKTLPLAFAAIIVGTALAWWQGHFDPLVALLALITAGLLQILSNLANDYGDAVKGSDKPDRI

GPLRGMQKGVITQQEMKRALIITVVLICLSGLALVAVACHTLADFVGFLILGGLSIIAAITYTVGNRPYGYIGLGDISVLVFF

GWLSVMGSWYLQAHTLIPALILPATACGLLATAVLNINNLRDINSDRENGKNTLVVRLGEVNARRYHACLLMGSLVCLA

LFNLFSLHSLWGWLFLLAAPLLVKQARYVMREMDPVAMRPMLERTVKGALLTNLLFVLGIFLSQWAA 

>416986|gi [InnerMembrane] membrane integral membrane protein|"Formate dehydrogenase, 

cytochrome b556(FDO) subunit (Formate dehydrogenase-O gamma subunit) (FDH-Z gamma subunit) 

(Aerobic formate dehydrogenase cytochrome b556 subunit)" 



MKRRDTIVRYTAPERINHWITAFCFILAAVSGLGFLFPSFNWLMQIMGTPQLARILHPFVGVVMFASFIIMFFRYWHHN

LINRDDIFWAKNIRKIVVNEEVGDTGRYNFGQKCVFWAAIIFLVLLLVSGVIIWRPYFAPAFSIPVIRFALMLHSFAAVALI

VVIMVHIYAALWVKGTITAMVEGWVTSAWAKKHHPRWYREVRKTTEKKAE 

>416809|gi [InnerMembrane] membrane integral membrane protein|Chloramphenicol resistance 

protein 

MSSKNFSWRYSLAATVLLLSPFDLLASLGMDMYLPAVPFMPNALGTTASTIQLTLTTYLVMIGAGQLLFGPLSDRLGRR

PVLLGGGLAYVVASMGLALTSSAEVFLGLRILQACGASACLVSTFATVRDIYAGREESNVIYGILGSMLAMVPAVGPLLG

ALVDMWLGWRAIFAFLGLGMIAASAAAWRFWPETRVQRVAGLQWSQLLLPVKCLNFWLYTLCYAAGMGSFFVFFSI

APGLMMGRQGVSQLGFSLLFATVAIAMVFTARFMGRVIPKWGSPSVLRMGMGCLIAGAVLLAITEIWALQSVLGFIA

PMWLVGIGVATAVSVAPNGALRGFDHVAGTVTAVYFCLGGVLLGSIGTLIISLLPRNTAWPVVVYCLTLATVVLGLSCVS

RVKGSRGQGEHDVVALQSAGSTSNPNR 

>2507087|gi [InnerMembrane] membrane integral membrane protein|Nucleoside permease nupC 

(Nucleoside-transport system protein nupC) 

MDRVLHFVLALAVVAILALLVSSDRKKIRIRYVIQLLVIEVLLAWFFLNSDVGLGFVKGFSEMFEKLLGFANEGTNFVFGS

MNDQGLAFFFLKVLCPIVFISALIGILQHIRVLPVIIRAIGFLLSKVNGMGKLESFNAVSSLILGQSENFIAYKDILGKISRNR

MYTMAATAMSTVSMSIVGAYMTMLEPKYVVAALVLNMFSTFIVLSLINPYRVDASEENIQMSNLHEGQSFFEMLGEYI

LAGFKVAIIVAAMLIGFIALIAALNALFATVTGWFGYSISFQGILGYIFYPIAWVMGVPSSEALQVGSIMATKLVSNEFVA

MMDLQKIASTLSPRAEGIISVFLVSFANFSSIGIIAGAVKGLNEEQGNVVSRFGLKLVYGSTLVSVLSASIAALVL 

>2507060|gi [InnerMembrane] membrane integral membrane protein|Periplasmic glucans biosynthesis 

protein mdoH 

MNKTTEYIDAMPIAASEKAALPKTDIRAVHQALDAEHRTWAREDDSPQGSVKARLEQAWPDSLADGQLIKDDEGRD

QLKAMPEAKRSSMFPDPWRTNPVGRFWDRLRGRDVTPRYLARLTKEEQESEQKWRTVGTIRRYILLILTLAQTVVATW

YMKTILPYQGWALINPMDMVGQDLWVSFMQLLPYMLQTGILILFAVLFCWVSAGFWTALMGFLQLLIGRDKYSISAS

TVGDEPLNPEHRTALIMPICNEDVNRVFAGLRATWESVKATGNAKHFDVYILSDSYNPDICVAEQKAWMELIAEVGGE

GQIFYRRRRRRVKRKSGNIDDFCRRWGSQYSYMVVLDADSVMTGDCLCGLVRLMEANPNAGIIQSSPKASGMDTLYA

RCQQFATRVYGPLFTAGLHFWQLGESHYWGHNAIIRVKPFIEHCALAPLPGEGSFAGSILSHDFVEAALMRRAGWGV

WIAYDLPGSYEELPPNLLDELKRDRRWCHGNLMNFRLFLVKGMHPVHRAVFLTGVMSYLSAPLWFMFLALSTALQVV

HALTEPQYFLQPRQLFPVWPQWRPELAIALFASTMVLLFLPKLLSILLIWCKGTKEYGGFWRVTLSLLLEVLFSVLLAPVR

MLFHTVFVVSAFLGWEVVWNSPQRDDDSTSWGEAFKRHGSQLLLGLVWAVGMAWLDLRFLFWLAPIVFSLILSPFVS

VISSRATVGLRTKRWKLFLIPEEYSPPQVLVDTDRFLEMNRQRSLDDGFMHAVFNPSFNALATAMATARHRASKVLEIA

RDRHVEQALNETPEKLNRDRRLVLLSDPVTMARLHFRVWNSPERYSSWVSYYEGIKLNPLALRKPDAASQ 

>464751|gi [InnerMembrane] membrane integral membrane protein|Protein-export membrane protein 

secG (Preprotein translocase band 1 subunit) (P12) 

MYEALLVVFLIVAIGLVGLIMLQQGKGADMGASFGAGASATLFGSSGSGNFMTRMTALLATLFFIISLVLGNINSNKTNK

GSEWENLSAPAKTEQTQPAAPAKPTSDIPN 



>34395956|gi [InnerMembrane] membrane integral membrane protein|Nickel transport system 

permease protein nikB 

MLRYVLRRFLLLIPMVLAASVIIFLIVRLGTGDPALDYLRLSNLPPTPEMLASTRTMLGLDQPLYVQYGTWLWKALHLDF

GISFASQRPVLDDMLNFLPATLELAGAALVLILLTSVPLGIWAARHRDRLPDFAVRFIAFLGVSMPNFWLAFLLVMAFSV

YLQWLPAMGYGGWQHIILPAVSIAFMSLAINARLLRPSMLDVAGQRHVTWARLRGLNDKQTERRHILRNASLPMITA

VGMHIGELIGGTMIIENIFAWPGVGRYAVSAIFNRDYPVIQCFTLMMVVVFVVCNLIVDLLNAALDPRIRRHEGAHA 

>462712|gi [InnerMembrane] membrane integral membrane protein|Nickel transport system permease 

protein nikC 

MNFFLSSRWSVRLALIIIALLALIALTSQWWLPYDPQAIDLPSRLLSPDAQHWLGTDHLGRDIFSRLMAATRVSLGSVMA

CLLLVLTLGLVIGGSAGLIGGRVDQATMRVADMFMTFPTSILSFFMVGVLGTGLTNVIIAIALSHWAWYARMVRSLVISL

RQREFVLASRLSGAGHVRVFVDHLAGAVIPSLLVLATLDIGHMMLHVAGMSFLGLGVTAPTAEWGVMINDARQYIWT

QPLQMFWPGLALFISVMAFNLVGDALRDHLDPHLVTEHAH 

>464393|gi [InnerMembrane] membrane integral membrane protein|Sensor protein pilS (EC 2.7.3.-) 

MRAERLRLSEEQGQRILRLYHLYRLTIGLVLVLLISSELEDQVLKLVHPELFHVGSWCYLVFNILVALFLPPSRQLLPIFILALT

DVLMLCGLFYAGGGVPSGIGSLLVVAVAIANILLRGRIGLVIAAAASLGLLYLTFFLSLSSPDATNHYVQAGGLGTLCFAAA

LVIQALVRRQEQTETLAEERAETVANLEELNALILQRMRTGILVVDSRQAILLANQAALGLLRQDDVQGASLGRHSPML

MHCMKQWRLNPSLRPPTLKVVPDGPTVQPSFISLNREDDQHVLIFLEDISQIAQQAQQMKLAGLGRLTAGIAHEIRNP

LGAISHAAQLLQESEELDAPDRRLTQIIQDQSKRMNLVIENVLQLSRRRQAEPQQLDLKEWLQRFVDEYPGRLRNDSQL

HLQLGAGDIQTRMDPHQLNQVLSNLVQNGLRYSAQAHGRGQVWLSLARDPESDLPVLEVIDDGPGVPADKLNNLFE

PFFTTESKGTGLGLYLSRELCESNQARIDYRNREEGGGCFRITFAHPRKLS 

>462078|gi [InnerMembrane] membrane integral membrane protein|Ferrous iron transport protein B 

MKKLTIGLIGNPNSGKTTLFNQLTGSRQRVGNWAGVTVERKEGQFSTTDHQVTLVDLPGTYSLTTISSQTSLDEQIACH

YILSGDADLLINVVDASNLERNLYLTLQLLELGIPCIVALNMLDIAEKQNIRIEIDALSARLGCPVIPLVSTRGRGIEALKLAID

RYKANENVELVHYAQPLLNEADSLAKVMPSDIPLKQRRWLGLQMLEGDIYSRAYAGEASQHLDAALARLRNEMDDPA

LHIADARYQCIAAICDVVSNTLTAEPSRFTTAVDKIVLNRFLGLPIFLFVMYLMFLLAINIGGALQPLFDVGSVALFVHGIQ

WIGYTLHFPDWLTIFLAQGLGGGINTVLPLVPQIGMMYLFLSFLEDSGYMARAAFVMDRLMQALGLPGKSFVPLIVGF

GCNVPSVMGARTLDAPRERLMTIMMAPFMSCGARLAIFAVFAAAFFGQNGALAVFSLYMLGIVMAVLTGLMLKYTI

MRGEATPFVMELPVYHVPHVKSLIIQTWQRLKGFVLRAGKVIIIVSIFLSAFNSFSLSGKIVDNINDSALASVSRVITPVFKP

IGVHEDNWQATVGLFTGAMAKEVVVGTLNTLYTAENIQDEEFNPAEFNLGEELFSAIDETWQSLKDTFSLSVLMNPIEA

SKGDGEMGTGAMGVMDQKFGSAAAAYSYLIFVLLYVPCISVMGAIARESSRGWMGFSILWGLNIAYSLATLFYQVASY

SQHPTYSLVCILAVILFNIVVIGLLRRARSRVDIELLATRKSVSSCCAASTTGDCH 

>17380421|gi [InnerMembrane] membrane integral membrane protein|Succinoglycan biosynthesis 

protein exoH 

MDANVSARINLMRILLISGIVFVHVPYNPQWSPFLGNYGMLDWLRVFLGESLFRIGVPCLSAISGYLLFRRGLADFDYW

KTLKTKARTVLLPFLIWSGSFFVVVYAIQRQGLGFGYLPDTINATPRQWLSMAFAVEATPVNLPLYFLRDLMLCILLSPLL

ALLVSRYPRVTLLALLAYAILPLPNGIFLKKSILFGFSAGIYASLHGVNIKMLDRFAAPIAAGFLAIAVVIAVGLYYTGPDFPL



WLDMALRLTSIAGIIGSWAISELLVRTRFGEKLGRGSGLSFWIFCGHYPLLVLFWMIWNRTGLSYYPLFYFTAPFIAIAILV

ASHNLVRRLAPDLLAVLTGSRTGAKRMATQPPQGAQAGYSPQQR 

>465007|gi [InnerMembrane] membrane integral membrane protein|Uracil permease (Uracil 

transporter) 

MTRRAIGVSERPPLLQTIPLSLQHLFAMFGATVLVPVLFHINPATVLLFNGIGTLLYLFICKGKIPAYLGSSFAFISPVLLLLPL

GYEVALGGFIMCGVLFCLVSFIVKKAGTGWLDVLFPPAAMGAIVAVIGLELAGVAAGMAGLLPAEGQTPDSKTIIISITTL

AVTVLGSVLFRGFLAIIPILIGVLVGYALSFAMGIVDTTPIINAHWFALPTLYTPRFEWFAILTILPAALVVIAEHVGHLVVTA

NIVKKDLLRDPGLHRSMFANGLSTVISGFFGSTPNTTYGENIGVMAITRVYSTWVIGGAAIFAILLSCVGKLAAAIQMIPL

PVMGGVSLLLYGVIGASGIRVLIESKVDYNKAQNLILTSVILIIGVSGAKVNIGAAELKGMALATIVGIGLSLIFKLISVLRPEE

VVLDAEDADITDK 

>464922|gi [InnerMembrane] membrane integral membrane protein|TraG protein 

MNEVYVIAGGEWLRNNLNAIAAFMGTWTWDSIEKIALTLSVLAVAVMWVQRHNVMDLLGWVAVFVLISLLVNVRTS

VQIIDNSDLVKVHRVDNVPVGLAMPLSLTTRIGHAMVASYEMIFTQPDSVTYSKTGMLFGANLIVKSTDFLSRNPEIINL

FQDYVQNCVLGDIYLNHKYTLEDLMASADPYTLIFSRPSPLRGVYDNNNNFITCKDASVTLKDRLNLDTKTGGKTWHYY

VQQIFGGRPDPDLLFRQLVSDSYSYFYGSSQSASQIMRQNVTMNALKEGITSNAARNGDTASLVSLATTSSMEKQRLA

HVSIGHVTMRNLPMVQTILTGIAIGIFPLLILAAVFNKLTLSVLKGYVFALMWLQTWPLLYAILNSAMTFYAKQNGAPVV

LSELSQIQLKYSNLASTAGYLSAMIPPLSWMMVKGLGAGFSSVYSHFASSSISPTASAAGSVVDGNYSYGNMQTENVN

GFSWSTNSTTSFGQMMYQTGSGATATQTRDGNMVMDASGAMSRLPVGINATRQIAAAQQEMAREASNRAESALH

GFSSSIASAWNTLSQFGSNRGSSDSVTGGADSTMSAQDSMMASRMRSAVESYAKAHNISNEQATRELASRSTNASLG

LYGDAYAKGHLGISVLGNGGGVGLQAGAKASIDGSDLDSHEASSGSRASHDARHDIDARATQDFKEASDYFTSRKVSES

GSHTDNNADSRVDQLSAALNSAKQSYDQYTTNMTRSHEYAEMASRTESMSGQMSEDLSQQFAQYVMKNAPQDVE

AILTNTSSPEIAERRRAMAWSFVQEQVQPGVDNTWRESRRDIGKGMESVPSGGGSQDIIADHQGHQAIIEQRTQDSN

IRNDVKHQVDNMVTEYRGNIGDTQNSIRGEENIVKGQYSELQNHHKTEALTQNNKYNEEKLAQERIPGADSPKELLEK

AKSYQHKE 

>464827|gi [InnerMembrane] membrane integral membrane protein|ATP-binding protein syrD 

MKTKQEKKARPGSIMRLLWSSHPWLTFFTLLTGLISGVASIAVVNVINQAIHEETFQRQSLFWFVGLSVVALLFRNGASL

FPAYASMRIMTRLRIALCRKILGTPLEEVDRRGAPNVLTLLTSDIPQLNATLLIMPTILVESAVFLFGIAYLAYLSWVVFAITI

SLMILGVAMYLLFFMGGMKFTHKVRDEFTAFNEYTHALVFGLKELKLNGIRRRWFSRSAIQESSVRVAKYNYIERLWFT

AAENVGQLTLSLLVGCLLFAAPMFAVIDAKTMSASVLAVLYIMGPLVMLVSAMPMLAQGRIACTRLADFGFSINEPHP

EPETSDADNVLLLDHKKSWGSIQLKNVHMNYKDPQSSSGFALGPIDLTIHSGELVYIVGGNGCGKSTLAKVFCGLYIPQE

GQLLLDGAAVTDDSRGDYRDLFSAVFSDFHLFNRLIGPDEKEHPSTDQAQTYLSTLGLEDKVKIEGLGYSTTTALSYGQQ

KRLALVCAYLEDRPIYLLDEWAADQDPPFKRFFYEELLPDLKRRGKTILIITHDDQYFQLADRIIKLADGCIVSDVKCAVEGK

RA 

>14286131|gi [InnerMembrane] membrane integral membrane protein|Thiol:disulfide interchange 

protein dsbD precursor (EC 1.8.1.8) (Protein-disulfide reductase) (Disulfide reductase) (C-type 

cytochrome biogenesis protein cycZ) (Inner membrane copper tolerance protein) 



MAQRIFTLILLLCSTSVFAGLFDAPGRSQFVPADQAFAFDFQQNQHDLNLTWQIKDGYYLYRKQIRITPEHAKIADVQLP

QGVWHEDEFYGKSEIYRDRLTLPVTINQASAGATLTVTYQGCADAGFCYPPETKTVPLSEVVANNAAPQPVSVPQQEQ

PTAQLPFSALWALLIGIGIAFTPCVLPMYPLISGIVLGGKQRLSTARALLLTFIYVQGMALTYTALGLVVAAAGLQFQAAL

QHPYVLIGLAIVFTLLAMSMFGLFTLQLPSSLQTRLTLMSNRQQGGSPGGVFVMGAIAGLICSPCTTAPLSAILLYIAQSG

NMWLGGGTLYLYALGMGLPLMLITVFGNRLLPKSGPWMEQVKTAFGFVILALPVFLLERVIGDVWGLRLWSALGVAF

FGWAFITSLQAKRGWMRIVQIILLAAALVSVRPLQDWAFGATHTAQTQTHLNFTQIKTVDELNQALVEAKGKPVMLDL

YADWCVACKEFEKYTFSDPQVQKALADTVLLQANVTANDAQDVALLKHLNVLGLPTILFFDGQGQEHPQARVTGFM

DAETFSAHLRDRQP 

>544368|gi [InnerMembrane] membrane integral membrane protein|Galactose-proton symporter 

(Galactose transporter) 

MPDAKKQGRSNKAMTFFVCFLAALAGLLFGLDIGVIAGALPFIADEFQITSHTQEWVVSSMMFGAAVGAVGSGWLSF

KLGRKKSLMIGAILFVAGSLFSAAAPNVEVLILSRVLLGLAVGVASYTAPLYLSEIAPEKIRGSMISMYQLMITIGILGAYLSD

TAFSYTGAWRWMLGVIIIPAILLLIGVFFLPDSPRWFAAKRRFVDAERVLLRLRDTSAEAKRELDEIRESLQVKQSGWALF

KENSNFRRAVFLGVLLQVMQQFTGMNVIMYYAPKIFELAGYTNTTEQMWGTVIVGLTNVLATFIAIGLVDRWGRKPT

LTLGFLVMAAGMGVLGTMMHIGIHSPSAQYFAIAMLLMFIVGFAMSAGPLIWVLCSEIQPLKGRDFGITCSTATNWIA

NMIVGATFLTMLNTLGNANTFWVYAALNVLFILLTLWLVPETKHVSLEHIERNLMKGRKLREIGAHD 

>731998|gi [InnerMembrane] membrane integral membrane protein|FxsA protein (Suppressor of F 

exclusion of phage T7) 

MRWLPFIAIFLYVYIEISIFIQVAHVLGVLLTLVLVIFTSVIGMSLVRNQGFKNFVLMQQKMAAGENPAAEMIKSVSLIIAG

LLLLLPGFFTDFLGLLLLLPPVQKHLTVKLMPHLRFSRMPGGGFSAGTGGGNTFDGEYQRKDDERDRLDHKDDRQD 

>2507272|gi [InnerMembrane] membrane integral membrane protein|"PTS system, galactitol-specific 

IIC component (EIIC-GAT) (Galacticol- permease IIC component) (Phosphotransferase enzyme II, C 

component)" 

MFSEVMRYILDLGPTVMLPIVIIIFSKILGMKAGDCFKAGLHIGIGFVGIGLVIGLMLDSIGPAAKAMAENFDLNLHVVDV

GWPGSSPMTWASQIALVAIPIAILVNVAMLLTRMTRVVNVDIWNIWHMTFTGALLHLATGSWMIGMAGVVIHAAF

VYKLGDWFARDTRNFFELEGIAIPHGTSAYMGPIAVLVDAIIEKIPGVNRIKFSADDIQRKFGPFGEPVTVGFVMGLIIGIL

AGYDVKGVLQLAVKTAAVMLLMPRVIKPIMDGLTPIAKQARSRLQAKFGGQEFLIGLDPALLLGHTAVVSASLIFIPLTILI

AVCVPGNQVLPFGDLATIGFFVAMAVAVHRGNLFRTLISGVIIMSITLWIATQTIGLHTQLAANAGALKAGGMVASMD

QGGSPITWLLIQVFSPQNIPGFIIIGAIYLTGIFMTWRRARGFIKQEKVVLAE 

>585066|gi [InnerMembrane] membrane integral membrane protein|Dipeptide transport system 

permease protein dppB 

MLQFILRRLGLVIPTFIGITLLTFAFVHMIPGDPVMIMAGERGISPERHAQLLAELGLDKPMWQQYLHYIWGVMHGDL

GISMKSRIPVWEEFVPRFQATLELGVCAMIFATAVGIPVGVLAAVKRGSIFDHTAVGLALTGYSMPIFWWGMMLIMLV

SVHWNLTPVSGRVSDMVFLDDSNPLTGFMLIDTAIWGEDGNFIDAVAHMILPAIVLGTIPLAVIVRMTRSSMLEVLGE

DYIRTARAKGLTRMRVIIVHALRNAMLPVVTVIGLQVGTLLAGAILTETIFSWPGLGRWLIDALQRRDYPVVQGGVLLVA

TMIILVNLLVDLLYGVVNPRIRHKK 



>20141732|gi [InnerMembrane] membrane integral membrane protein|Phosphoglycerate transport 

system sensor protein pgtB (EC 2.7.3.-) 

MKGRLLQRLRQLSISNSLRGAFLTGALLTLIVSMVSLYSWHEQSSQVRYSLDEYFPRIHSAFLIEGNLNLAVDQLNEFLLAP

NTTVRLQLRTQIIQHLDKIERLSQGLQLAERRQLAVILQDSRTLLAELDNALYNMFLVREKVSELSARIDWLHDDFTTELN

SLVQDFTWQQGTLLDQIEANQGDAAQYLQRSREVQNEQQQVYTLARIENQIVDDLRDRLNELKSGNNDGMLVETHI

RYLENLKKTADENIRALDDWPSTITLRQTIDELLEIGMVKNKMPDTMRDYVAAQKALLDASRAREATLGRFRTLLEAQL

GSSHQQMQTFNQRLEQIVRVSGGLILVATLLALLLAWGLNHYFIRSRLVKRFTALNQAVVQIGLGRTDSTIPVYGRDELG

RIARLLRHTLGQLNMQRRQLEQEVAERKEIEADLRAMQDELIQTAKLAVVGQTMTTLAHEINQPLNALSMYLFTAGRA

IEQGQSGQARNTLTKAEGLINRIDAIIRSLRQFTRRAELETPLYPVDLRQTFVAAWELLAMRHQSRQGALSLPTDTVWVS

GDEVRIQQVLVNVLANALDACSHDAVIAVTWQTQGEALEVYIADNGPGWPVALLPSLLKPFTTSKAVGLGIGLSISVSL

MAQMKGDLRLASTLTRNACVVLQFSVTDVDDVE 

>20141733|gi [InnerMembrane] membrane integral membrane protein|"PTS system, glucose-specific 

IIBC component (EIIBC-GLC) (Glucose- permease IIBC component) (Phosphotransferase enzyme II, BC 

component) (EC 2.7.1.69) (EII-GLC)" 

MFKNAFANLQKVGKSLMLPVSVLPIAGILLGVGSANFSWLPAVVSHVMAEAGGSVFANMPLIFAIGVALGFTNNDGV

SALAAVVAYGIMVKTMAVVAPLVLHLPAEEIAAKHLADTGVLGGIISGAIAAYMFNRFYRIKLPEYLGFFAGKRFVPIISGL

AAIFTGVVLSFVWPPIGTAIQAFSQWAAYQNPVVAFGIYGFIERCLVPFGLHHIWNVPFQMQIGEYTNAAGQVFHGDI

PRYMAGDPTAGMLSGGFLFKMYGLPAAAIAIWHSAKPENRAKVGGIMISAALTSFLTGITEPIEFSFMFVAPILYIIHAILA

GLAFPICILLGMRDGTSFSHGLIDFIVLSGNSSKLWLFPIVGAGYAIVYYTVFRVLIKALDLKTPGREDTTDDAKAGATSEM

APALVAAFGGKENITNLDACITRLRVSVADVAKVDQAGLKKLGAAGVVVAGSGVQAIFGTKSDNLKTEMDEYIRNS 

>585041|gi [InnerMembrane] membrane integral membrane protein|C4-dicarboxylate transport sensor 

protein dctS (EC 2.7.3.-) 

MRDTTGGPAGAEVWTVPGLLGARKLDLLALIPLVAIVALMTLVGALLFAVAQSDANRARAKLATDALWVEQTLRFQM

AVDEDVLVRLALDASAGASQQALSARARLHLAANPETLGLRWYDATGRLIAAVPEGPGPAEAALVRQLLASGALPPRP

VYGPVRDGRVVLAERVSASGGVVVATVSLPMMLERHLPWWIAEQYGVRISDTSGVLAERARRPIAAAAPRHGISFDPP

LAGTTLEIMAYDAPDAFGNAALLAAIGALSVFAVLAMVVLHRNALRRRMAEDRLRAEMAFRRAMEESLTVGMRAKDL

SGRILYVNGAFCKLVGLAAEDLVGRAQPMPYWAPDFLEETLARQRQLIEGQPVPQAFETRFRRSDGSEIEVQVFEAPLI

DAGGRHRGWMGSVIDITQAKQAARLARAQDESLARTGRLVTLGEMASTLAHELNQPLAAIASYAAGGLNLFDQPEPN

LTMLRQAFEKMGAQARRAGLVIRRVQDFVKKRTPQLAALDLSEVLAEALSITAPVAREHRVKLASLIEGRIPGVQADRILI

EQVLVNLIRNGVEAMAEGPRTGDDLTVRLARAGAAVTIEVMDRGPGISDAVAASLFDPFTSTKSEGMGMGLNICRSIV

EMHHGSLSHGPRAGGGTVFTVTLPVPQEGAPA 

>1723192|gi [InnerMembrane] membrane integral membrane protein|Protease ecfE (EC 3.4.24.-) 

MLSFLWDLASFIVALGVLITVHEFGHFWVARRCGVRVERFSIGFGKALWRRTDKLGTEYVIALIPLGGYVKMLDERAEPV

VPELRHHAFNNKSVGQRAAIIAAGPVANFIFAIFAYWLVFIIGVPGVRPVVGEIAANSIAAEAQIAPGTELKAVDGIETPD

WDAVRLQLVDKIGDESTTITVAPFGSDQRRDVKLDLRHWAFEPDKEDPVSSLGIRPRGPQIEPVLENVQPNSAASKAGL

QAGDRIVKVDGQPLTQWVTFVMLVRDNPGKSLALEIERQGSPLSLTLIPESKPGNGKAIGFVGIEPKVIPLPDEYKVVRQ



YGPFNAIVEATDKTWQLMKLTVSMLGKLITGDVKLNNLSGPISIAKGAGMTAELGVVYYLPFLALISVNLGIINLFPLPVL

DGGHLLFLAIEKIKGGPVSERVQDFCYRIGSILLVLLMGLALFNDFSRL 

>2506733|gi [InnerMembrane] membrane integral membrane protein|Sensor protein dcuS (EC 2.7.3.-) 

MRHSLPYRMLRKRPMKLSTTVILMVSAVLFSVLLVVHLIYFSQISDMTRDGLANKALAVARTLADSPEIRQGLQKKPQES

GIQAIAEAVRKRNDLLFIVVTDMQSLRYSHPEAQRIGQPFKGDDILKALNGEENVAINRGFLAQALRVFTPIYDENHKQI

GVVAIGLELSRVTQQINDSRWSIIWSVLFGMLVGLIGTCILVKVLKKILFGLEPYEISTLFEQRQAMLQSIKEGVVAVDDRG

EVTLINDAAQELLNYRKSQDDEKLSTLSHSWSQVVDVSEVLRDGTPRRDEEITIKDRLLLINTVPVRSNGVIIGAISTFRDK

TEVRKLMQRLDGLVNYADALRERSHEFMNKLHVILGLLHLKSYKQLEDYILKTANNYQEEIGSLLGKIKSPVIAGFLISKINR

ATDLGHTLILNSESQLPDSGSEDQVATLITTLGNLIENALEALGPEPGGEISVTLHYRHGWLHCEVNDDGPGIAPDKIDHI

FDKGVSTKGSERGVGLALVKQQVENLGGSIAVESEPGIFTQFFVQIPWDGERSNR 

>29611952|gi [InnerMembrane] membrane integral membrane protein|Sodium-type polar flagellar 

protein motX 

MKLRTVAASLLLMLSATTVRASAADVGAPVPIYTEAELIKLIEQNKHLQRVRADNCQLVEDIVARATRINLPAYEFLYGD

MLAWGVCVEQDVELGLYYMENAAQQGLPAALEQIGRYYSRGTLVQQDKERAIPYLREAASMGNLNARIHLAELLLRD

YGSPLDYEDAYRWLYNSVTADQRQHKRIAVLRRGLEQRMPQNIVARAKRRDMFW 

>729521|gi [InnerMembrane] membrane integral membrane protein|Flagellar biosynthesis protein flhA 

MANLVAMLRLPSNLKSTQWQILAGPILILLILSMMVLPLPAFILDLLFTFNIALSIMVLLVAMFTQRTLDFAAFPTILLFTTL

LRLALNVASTRIILMEGHTGAAAAGKVVEAFGHFLVGGNFAIGIVVFIILVIINFMVITKGAGRIAEVGARFVLDGMPGKQ

MAIDADLNAGLIGEDEAKKRRSEVTQEADFYGSMDGASKFVRGDAIAGILIMVINVVGGLLVGVLQHGMSIGSAAESY

TLLTIGDGLVAQIPALVISTAAGVIVTRVSTDQDVGEQMVGQLFSNPRVMLLAAAVLGLLGMVPGMPNLVFLLFTAALL

GLAWWLRGREEKAPEEPQPVKMPENNSVVEATWNDVQLEDSLGMEVGYRLIPMVDFQQDGELLGRIRSIRKKFAQD

MGFLPPVVHIRDNMDLQPARYRILMKGVEIGSGDAYPGRWLAINPGTAAGTLPGEKTVDPAFGLDAIWIESALKEQAQ

IQGFTVVEASTVVATHLNHLIGQFSAELFGRQEAQQLLDRVSQEMPKLTEDLVPGVVTLTTLHKVLQNLLAEKVPIRDM

RTILETLAEHAPLQSDPHELTAVVRVALGRAITQQWFPGNEEVQVIGLDTALERLLLQALQGGGGLEPGLADRLLAQTQ

EALSRQEMLGAPPVLLVNHALRPLLSRFLRRSLPQLVVLSNLELSDNRHIRMTATIGGK 

>728862|gi [InnerMembrane] membrane integral membrane protein|L-asparagine permease (L-

asparagine transport protein) 

MKTQTTHAAEQHAAKRRWLNAHEEGYHKAMGNRQVQMIAIGGAIGTGLFLGAGARLQMAGPALALVYLICGIFSFFI

LRALGELVLHRPSSGSFVSYAREFLGEKAAYVAGWMYFINWAMTGIVDITAVALYMHYWGAFGDVPQWVFALGALTI

VGTMNMIGVKWFAEMEFWFALIKVLAIVIFLVVGTIFLGTGQPLEGNATGFHLITDNGGFFPHGLLPALVLIQGVVFAF

ASIELVGTAAGECKDPQKMVPKAINSVIWRIGLFYVGSVVLLVLLLPWNAYQAGQSPFVTFFSKLGVPYIGSIMNIVVLT

AALSSLNSGLYCTGRILRSMSMGGSAPKFMAKMSRQHVPYAGILATLVVYVVGVFLNYLVPSRVFEIVLNFASLGIIASW

AFIMVCQMRLRQAIKEGKAADVSFKLPGAPFTSWLTLLFLLSVLVLMAFDYPNGTYTIASLPLIAILLVAGWFGVRRRVA

EIHRTAPVTADSTESVVLKEEAAT 

>17865747|gi [InnerMembrane] membrane integral membrane protein|Proline/betaine transporter 

(Proline porter II) (PPII) 



MLKRKKIKPITLGDVTIIDDGKLRKAITAASLGNAMEWFDFGVYGFVAYALGKVFFPGADPSVQMIAALATFSVPFLIRPL

GGLFFGMLGDKYGRQKILAITIVIMSISTFCIGLIPSYATIGIWAPILLLLCKMAQGFSVGGEYTGASIFVAEYSPDRKRGFM

GSWLDFGSIAGFVLGAGVVVLISTIVGEENFLEWGWRIPFFIALPLGIIGLYLRHALEETPAFQQHVDKLEQGDREGLQD

GPKVSFKEIATKHWRSLLSCIGLVIATNVTYYMLLTYMPSYLSHNLHYSEDHGVLIIIAIMIGMLFVQPVMGLLSDRFGRR

PFVIMGSIALFALAIPAFILINSNVIGLIFAGLLMLAVILNCFTGVMASTLPAMFPTHIRYSALAAAFNISVLIAGLTPTLAAW

LVESSQDLMMPAYYLMVIAVIGLITGISMKETANRPLKGATPAASDIQEAKEILGEHYDNIEQKIDDIDQEIAELQVKRSR

LVQQHPRIDE 

>1171644|gi [InnerMembrane] membrane integral membrane protein|Putative sialic acid transporter 

(Sialic acid permease) 

MSTTTQNIPWYRHLNRAQWRAFSAAWLGYLLDGFDFVLIALVLTEVQGEFGLTTVQAASLISAAFISRWFGGLMLGA

MGDRYGRRLAMVTSIVLFSAGTLACGFAPGYITMFIARLVIGMGMAGEYGSSATYVIESWPKHLRNKASGFLISGFSVG

AVVAAQVYSLVVPVWGWRALFFIGILPIIFALWLRKNIPEAEDWKEKHAGKAPVRTMVDILYRGEHRIANIVMTLAAAT

ALWFCFAGNLQNAAIVAVLGLLCAAIFISFMVQSAGKRWPTGVMLMVVVLFAFLYSWPIQALLPTYLKTDLAYNPHTV

ANVLFFSGFGAAVGCCVGGFLGDWLGTRKAYVCSLLASQLLIIPVFAIGGANVWVLGLLLFFQQMLGQGIAGILPKLIGG

YFDTDQRAAGLGFTYNVGALGGALAPIIGALIAQRLDLGTALASLSFSLTFVVILLIGLDMPSRVQRWLRPEALRTHDAID

GKPFSGAVPFGSAKNDLVKTKS 

>729594|gi [InnerMembrane] membrane integral membrane protein|Putative glutamine transport 

system permease protein glnP 

MLMYLLKYYPKILFIIEGTLVTLKYSVIAVILGLVIGMLLAICKVNKNRVLRLFANFYTSIFRGTPLLVQLSIIYFAAPYIINIKFN

VFMAGVISFALNSGAYVSEVIRAGINTVDKGQFEAAEALAIPKFLIMKDIILPQAINNIFPSLVNELVNLIKESAIISMLGEM

DLMRRAQIVSIETYNYFFPMLIAACCYYILVILISFIAKIIEKKMIVN 

>729337|gi [InnerMembrane] membrane integral membrane protein|Succinate dehydrogenase 

hydrophobic membrane anchor protein 

MIYDFKAEIIKAKNSSFSKSGSHHWLLQRVTGVILALCSFWLIYFMFTNKNNDINIIMWEFKKPFNIVILLITVTISLYHSVL

GMRVVIEDYINCHKLRNTLIIIVKLFCILTIVSFVVAIFYSG 

>1352371|gi [InnerMembrane] membrane integral membrane protein|Osmolarity sensor protein envZ 

(EC 2.7.3.-) 

MRRMRFSPRSSFARTLLLIVTLLFVSLVTTYLVVLNFAILPSLQQFNKVLAYEVRMLMTDKLQLEDGTQLVVPPAFRREIY

RELGISLYTNEAAEEAGLRWAQHYEFLSHQMAQQLGGPTEVRVEVNKSSPVVWLKTWLSPNIWVRVPLTEIHQGDFS

PLFRYTLAIMLLAIGGAWLFIRIQNRPLVDLEHAALQVGKGIIPPPLREYGASEVRSVTRAFNHMAAGVKQLADDRTLLM

AGVSHDLRTPLTRIRLATEMMGEEDGYLAESINKDIEECNAIIEQFIDYLRTGQEMPMEMADLNSVLGEVIAAESGYERE

INTALQAGSIQVKMHPLSIKRAVANMVVNAARYGNCWIKVSSGTESHRAWFQVEDDGPGIKPEQRKHLFQPFVRGDS

ARSTSGTGLGLAIVQRIIDNHNGMLEIGTSERGGLSIRAWLPVPVARVQGTTKEA 

>1172057|gi [InnerMembrane] membrane integral membrane protein|PecM protein 



MKLKDFAFYAPCVWGTTYFVTTQFLPADKPLLAALIRALPAGIILILGKNLPPVGWLWRLFVLGALNIGVFFVMLFFAAY

RLPGGVVALVGSLQPLIVILLSFLLLTQPVLKKQMVAAVAGGIGIVLLISLPKAPLNPAGLVASALATMSMASGLVLTKKW

GRPAGMTMLTFTGWQLFCGGLVILPVQMLTEPLPDLVTLTNLAGYLYLAIPGSLLAYFMWFSGLEANSPVIMSLLGFLS

PLVALLLGFLFLQQGLSGAQLVGVVFIFSALIIVQDISLFSRRKKVKPLEQSDCVIK 

>1175853|gi [InnerMembrane] membrane integral membrane protein|SanA protein homolog 

MRFTKSIKFSLKCGRFFIMFTTMLVKKFSPKFTALFRTLLYAIFALIILCLLVDRGISFYVRDKIFTNIDELPFRPCALVLGTSKY

TVSGKPNVYYDSRLMAAKSLIEQQKVNYLLLSGDNRTLQYNEPRAMFRDLRKMGVPKTLMFRDFAGFRTLDSVIRADKI

FQVKTFTIVSQKFHCERALLIAQAHNIDAICFVAKQPELHFSTQIREVFARIKAVFDLILGVEPYFLGEPQPLPNSTTL 

>2507157|gi [InnerMembrane] membrane integral membrane protein|Xanthosine permease 

(Xanthosine transporter) 

MSIAMRLKVMSFLQYFIWGSWLVTLGSYMINTLHFTGANVGMVYSSKGIAAIIMPGIMGIIADKWLRAERAYMLCHLV

CAGVLFYAASVTDPDMMFWVMLVNAMAFMPTIALSNSVSYSCLAQAGLDPVTAFPPIRVFGTVGFIVAMWAVSLLH

LELSSLQLYIASGASLLLSAYALTLPKIPVAEKKATTSLASKLGLDAFVLFKNPRMAIFFLFAMMLGAVLQITNVFGNPFLH

DFARNPEFADSFVVKYPSILLSVSQMAEVGFILTIPFFLKRFGIKTVMLMSMVAWTLRFGFFAYGDPSTTGFILLLLSMIVY

GCAFDFFNISGSVFVEQEVDSSIRASAQGLFMTMVNGVGAWVGSILSGMAVDYFSVDGVKDWQTIWLVFAGYALFL

AVIFFFGFKYNHDPEKIKHRAVTH 

>1172486|gi [InnerMembrane] membrane integral membrane protein|Phosphate regulon sensor 

protein phoR (EC 2.7.3.-) 

MLERLSWKRLVLELLLCCLPAFILGAFFGYLPWFLLASVTGLLIWHLWNLLRLSWWLWVDRSMTPPPGRGSWEPLLYG

LHQMQLRNKKRRRELGNLIKRFRSGAESLPDAVVLTTEEGSIFWCNGLAQQILGLRWPEDNGQNILNLLRYPEFTQYLK

TRDFSRPLNLVLNTVRHLEIRVMPYTHKQLLMVARDVTQMHQLEGARRNFFANVSHELRMPLTVLQGYLEMMDEQP

LEGAVREKALHTMREQTQRMEGLVKQLLTLSKIEAAPTQLLNEKVDVPMMLRVVEREAQTLSQKKQTFTFEIDNALKV

SGNEDQLRSAISNLVYNAVNHTPEGTHITVRWQRVPHGAEFSVEDNGPGIAPEHIPRLTERFYRVDKARSRQTGGSGL

GLAIVKHAVNHHESRLNIESTVGKGTRFSFVIPERLIAKNSN 

>2506860|gi [InnerMembrane] membrane integral membrane protein|Aquaporin Z (Bacterial nodulin-

like intrinsic protein) 

MFRKLAAECFGTFWLVFGGCGSAVLAAGFPELGIGFAGVALAFGLTVLTMAFAVGHISGGHFNPAVTIGLWAGGRFP

AKEVVGYVIAQVVGGIVAAALLYLIASGKTGFDAAASGFASNGYGEHSPGGYSMLSALVVELVLSAGFLLVIHGATDKFA

PAGFAPIAIGLALTLIHLISIPVTNTSVNPARSTAVAIFQGGWALEQLWFFWVVPIVGGIIGGLIYRTLLEKRD 

>1729993|gi [InnerMembrane] membrane integral membrane protein|TolQ protein 

MEPNVVDHTSMWSLISNASIVVQLVMLTLVAASVTSWIMIFQRGNAMRAAKKALDAFEERFWSGIDLSKLYRQAGSN

PDPDSGVEQIFRAGFKEFSRLRQQPGVDPDAVMEGVARAMRVAISREEEKLEASLPFLATVGSTSPYVGLFGTVWGIM

NSFRGLATVQQATLATVAPGIAEALIATAIGLFAAIPAVIAYNRFSARSEMLIGRYYTFADEFQAILHRKVHTSDD 

>1729994|gi [InnerMembrane] membrane integral membrane protein|TolR protein 



MARVRHKRKPVAEMNVVPYIDVMLVLLVIFMVTAPMLNQGVKVDLPKVSSEALPQDNNKQVLTLSVKADGSYYWNV

GSEVDTEKQTDSAVSLEQMTDAVTKIMSARPDTQVFIRGDKAVNYGAVVGAMGALQQAGVPNVGLITEAP 

>1706427|gi [InnerMembrane] membrane integral membrane protein|Succinate dehydrogenase 

cytochrome b-556 subunit 

MNAKRPVNLDLTKFHFPPMAILSIGHRISGFVLFLCMPLMFYLLHRATASAESFYHLHQLLLHNGWIKLAVWIMLSATLF

HLFAGIRHLAMDLGFWESVPEGRISAYTVFVVSFIAIVLAGVWIW 

>1729880|gi [InnerMembrane] membrane integral membrane protein|"Tetracycline resistance protein, 

class G (TETA(G))" 

MRSSAIIALLIVGLDAMGLGLIMPVLPTLLRELVPAEQVAGHYGALLSLYALMQVVFAPMLGQLSDSYGRRPVLLASLAG

AAVDYTIMASAPVLWVLYIGRLVSGVTGATGAVAASTIADSTGEGSRARWFGYMGACYGAGMIAGPALGGMLGGIS

AHAPFIAAALLNGFAFLLACIFLKETHHSHGGTGKPVRIKPFVLLRLDDALRGLGALFAVFFIIQLIGQVPAALWVIYGEDR

FQWNTATVGLSLAAFGATHAIFQAFVTGPLSSRLGERRTLLFGMAADGTGFVLLAFATQGWMVFPILLLLAAGGVGM

PALQAMLSNNVSSNKQGALQGTLTSLTNLSSIAGPLGFTALYSATAGAWNGWVWIVGAILYLICLPILRRPFATSLVI 

>1710048|gi [InnerMembrane] membrane integral membrane protein|Reaction center protein L chain 

(Photosynthetic reaction center L subunit) 

AMLSFEKKYRVRGGTLVGGDLFDFWVGPFYVGFFGVTTLFFSVLGTALIIWGASQGPTWNLWQISIAPPDLKYGLGVA

PLMEGGLWQIITVCAIGAFVSWALREVEICRKLGMQYHVPIAFSFAILAYVTLVVIRPILMGAWGHGFPYGIFSHLDWVS

NVGYQYLHFHYNPAHMLAITFFFTTTLAMSMHGGLILSAANPKKGEPMKTTDHEDTFFRDAVGYSIGSLGIHRLGLFLA

LSAAFWSAVCIVISGPFWTRGWPEWWGWWLNLPIWSQWPLK 

>1710051|gi [InnerMembrane] membrane integral membrane protein|Reaction center protein M chain 

(Photosynthetic reaction center M subunit) 

AEYQNIFTRVQVAGPAHMGVPLPEQDSPRTGKKPWQIHLLGRLGMAQIGPIYLGPLGILSIVFGSLAIMIIGFNMLASV

GWNPIEFFRQFFWLALEPPSPKYGLKLPPLNDGGWWLMAGLFLTISILLWWVRMYTRARALGMGTHVAWAFAAAI

WLYLVLGFIRPVLMGSWSEAVPFGIFPHLDWTAAFSLRYGNLFYNPFHALSIAFLYGATLLFAMHGATILAVSRFGGERE

LEQIADRGTASERAQLFWRWTMGFNATTESIHRWAWWFAVLCPLCGGIGILLSGTVVDNWYLWAVKHGVAPSYPA

VFAPTIDPATLQGVK 

>12230911|gi [InnerMembrane] membrane integral membrane protein|Multidrug resistance protein 

mexB (Multidrug-efflux transporter mexB) 

MSKFFIDRPIFAWVIALVIMLAGGLSILSLPVNQYPAIAPPAIAVQVSYPGASAETVQDTVVQVIEQQMNGIDNLRYISSE

SNSDGSMTITVTFEQGTDPDIAQVQVQNKLQLATPLLPQEVQRQGIRVTKAVKNFLMVVGVVSTDGSMTKEDLSNYIV

SNIQDPLSRTKGVGDFQVFGSQYSMRIWLDPAKLNSYQLTPGDVSSAIQAQNVQISSGQLGGLPAVKGQQLNATIIGK

TRLQTAEQFENILLKVNPDGSQVRLKDVADVGLGGQDYSINAQFNGSPASGIAIKLATGANALDTAKAIRQTIANLEPF

MPQGMKVVYPYDTTPVVSASIHEVVKTLGEAILLVFLVMYLFLQNFRATLIPTIAVPVVLLGTFGVLAAFGFSINTLTMFG

MVLAIGLLVDDAIVVVENVERVMAEEGLSPREAARKSMGQIQGALVGIAMVLSAVFLPMAFFGGSTGVIYRQFSITIVS

AMALSVIVALILTPALCATMLKPIEKGDHGEHKGGFFGWFNRMFLSTTHGYERGVASILKHRAPYLLIYVVIVAGMIWM



FTRIPTAFLPDEDQGVLFAQVQTPPGSSAERTQVVVDSMREYLLEKESSSVSSVFTVTGFNFAGRGQSSGMAFIMLKP

WEERPGGENSVFELAKRAQMHFFSFKDAMVFAFAPPSVLELGNATGFDLFLQDQAGVGHEVLLQARNKFLMLAAQN

PALQRVRPNGMSDEPQYKLEIDDEKASALGVSLADINSTVSIAWGSSYVNDFIDRGRVKRVYLQGRPDARMNPDDLSK

WYVRNDKGEMVPFNAFATGKWEYGSPKLERYNGVPAMEILGEPAPGLSSGDAMAAVEEIVKQLPKGVGYSWTGLSY

EERLSGSQAPALYALSLLVVFLCLAALYESWSIPFSVMLVVPLGVIGALLATSMRGLSNDVFFQVGLLTTIGLSAKNAILIVE

FAKELHEQGKGIVEAAIEACRMRLRPIVMTSLAFILGVVPLAISTGAGSGSQHAIGTGVIGGMVTATVLAIFWVPLFYVA

VSTLFKDEASKQQASVEKGQ 

>2507492|gi [InnerMembrane] membrane integral membrane protein|Histidine transport system 

permease protein hisQ 

MLYGFSGVILQGALVTLELAISSVVLAVIIGLIGAGGKLSQNRLSGLIFEGYTTLIRGVPDLVLMLLIFYGLQIALNTVTEAM

GVGQIDIDPMVAGIITLGFIYGAYFTETFRGAFMAVPKGHIEAATAFGFTRGQVFRRIMFPSMMRYALPGIGNNWQVI

LKSTALVSLLGLEDVVKATQLAGKSTWEPFYFAIVCGVIYLVFTTVSNGVLLFLERRYSVGVKRADL 

>1709644|gi [InnerMembrane] membrane integral membrane protein|Serine/threonine-protein kinase 

pkn6 (EC 2.7.1.37) 

MQIGKYQLVRKLASGGMAEVFLAKAAGPRGFEKTLVLKRILPHLAEDAAFVEMFLGEARLAAQLEHPNIVQIFDFGEAE

GSFFLAMEFIDGPNLRKLVKRAAEEALPPAFCAKVVAAAAEGLAYAHEFRDVETGEPLGLIHRDVSPDNILVSRQGAVKV

VDFGIAKVAGQGHRTLTGVVKGKVAYMPPEQLQAKAMDRRVDVYALGVVLYELLTGKRPFDATTDVSVMQAILFESFI

PVSARRPDVPVALQQVLDKALAKDRERRYADCRALQDDLERFVLSTGEPVGAYQIAQRIAQWVPEVAAAPAMTPSQG

GSKGAVASQAKADARSASMVSPPVDSTSPTTPMPRSLVAPVEVPADSTSPTTPMPVAIGGVVQALEPRSSPQQDTLQ

SYPVVVKTPALRADASARGASRPRAQSRASGVKVQAPQARDEDVVAMAAASSPPSGGASPAPTTPEDADDAVHTRST

EYAATVPSGRPGGRIAGIVGAVVALLVGGAVTVMRGDDSEVSPVRVNPPPLTHLPREPAVPSQGGRNVPQEKPAANV

NAGARDSNDGAQAKPQVSTDVSVVPQEPHVARDATTPEAGLPTVKDAPPENGGAASKEGSAVVAKREPAKASGDPE

PNPSRVRERAPTQKVAAVAKGRLEFRIRPYAVVSLDGKVLGQTPFAAVEVPEGRHTVRLVNKELGKDVTRTVDVKAGQ

ATVFKLNLEAE 

>2494510|gi [InnerMembrane] membrane integral membrane protein|Chemotaxis motA protein 

(Motility protein A) 

MLILLGYLVVIGTVFGGYVMTGGHLGALYQPAELVIIGGAGIGAFIVGNNGKAIKGTMKAIPLLFRRSKYTKSMYMDLLA

LLYRLMAKSRQQGMFSLERDIENPKESEIFASYPRILADAVMLDFIVDYLRLIISGNMNTFEIEALMDEEIETHESEAEVPA

NSLAMVGDSLPAFGIVAAVMGVVHALASADRPAAELGALIAHAMVGTFLGILLAYGFISPLATVLRQKSAETTKMMQC

VKITLLSNLNGYAPPIAVEFGRKTLYSSERPSFIELEEHVRAVRNPNQQQTTEEA 

>3023408|gi [InnerMembrane] membrane integral membrane protein|Branched-chain amino acid 

transport system carrier protein (Branched- chain amino acid uptake carrier) 

MFSRKDIIVLGMMIFALFLGAGNIIFPPMEGFSSGQHWTSASLGFVLTGVLMPFITLVVVAILGRGEELTKDLPKWAGT

GFLVILYLTIGSTFAMPRITNVAYEMAWLPLGLTENNANVRFVFSLIFNLIAMGFMISPNTIISSVGKFMTPALLVLLIAVAI

TVFISPLSEIQAPSNAYENSHSLLIGLTSGYQTMDVLAAIAFGGIVARALSAKNVTKTKDIVKYTISAGFVSVILLAGLYFSLF

YLGATSAAVAEGATNGGQIFSRYVNVLFGSAGTWIMAGIIVLASLTTLVGVTSASADYFSKFSVRFSYPFWAALFTAMTI



TVSQYGLTDLLRITIPALLLIYPVAIVLVLLQFLRKKLPSIKFTYNSTLLVTVCFSLCDSLNNVKMLPESINSLLKHFPLSSEGM

AWLVPTLVMLVASIFIGKALHKTHS 

>6225604|gi [InnerMembrane] membrane integral membrane protein|"leader peptidase I, Slr1377" 

MTENIVRETSKKKESPPENTWLELGKTMVTAVILAIGIRTFVAEARYIPSSSMEPTLQINDRLIIEKISYRLRDPERGEIVVFN

PTDALKAKNFHDAFIKRIIGLPGDEVRVSQGNVYVNGKMLDENYIAAPPAYEYGPVKVPDDQYLVLGDNRNNSYDSHY

WGFVPREKLLGRAFVRFWPVPRVGLLTDDAEREAVEISPQAWESPAISPQTVPESR 

>20141780|gi [InnerMembrane] membrane integral membrane protein|Penicillin-binding protein 2 

(PBP-2) 

MTFKDFDAEEKLFLRRVIVAFGVVVVCFGILIFNLYNLQIRQHHYYTTRSNENDIKMLPVAPTRGIIYDRNGIPLVRNVTW

YDIAVTPYKIADMDALLKQLTPIVDLSPDDISDFRRALKSSSRYRPVVLKNALTDVEIARFAVNQFHFNGVTINSYQDRQY

PYGAELAHVLGYVSKINDNDLKALDKKGLAENYAADHNIGKQGIERYYENDLHGKTGYQEVEVDNHGRIVRLLKDVPPI

AGKNIHLTLDLHLQEYIESLLAGQRAAVLVEDPHDGSVLAMVSMPSYDPNPFVKGISYQDYGKLLHDKNLPLINRVTQG

LYPPASTVKPYMAMSALLCGIITPQTTFFGAPTWTLPGTQRHYRDWKKTGHGMLDVTKAIEESADTFFYQVAYMMGI

DRIDTMLSQFGYGKPTGIDLNEEYDGLLPSRAWKQRVHKKAWYQGDTISVGIGQGYWIATPIQMVKAMVALINNGKV

IAPHLLLNEESGKTVVPYRPSGTPAQIADPASPYWGLVRQAMYGMANAPNGTGYKFFHTAPYGIAAKSGTSQVFSLKE

NQTYNAKMIPIRLRDHVFYTAFAPYKNPKVAIALILENGGSDGVTAAPIMRKILDHLFDPQADTTQPDQAP 

>2829633|gi [InnerMembrane] membrane integral membrane protein|Macrolide-specific ABC-type 

efflux carrier 

MTPLLELKDIRRSYPAGDEQVEVLKGISLDIYAGEMVAIVGASGSGKSTLMNILGCLDKATSGTYRVAGQDVATLDADAL

AQLRREHFGFIFQRYHLLSHLTAEQNVEVPAVYAGLERKQRLLRAQELLQRLGLEDRTEYYPAQLSGGQQQRVSIARAL

MNGGQVILADEPTGALDSHSGEEVMAILHQLRDRGHTVIIVTHDPQVAAQAERVIEIRDGEIVRNPPAIEKVNVTGGTE

PVVNTVSGWRQFVSGFNEALTMAWRALAANKMRTLLTMLGIIIGIASVVSIVVVGDAAKQMVLADIRSIGTNTIDVYP

GKDFGDDDPQYQQALKYDDLIAIQKQPWVASATPAVSQNLRLRYNNVDVAASANGVSGDYFNVYGMTFSEGNTFN

QEQLNGRAQVVVLDSNTRRQLFPHKADVVGEVILVGNMPARVIGVAEEKQSMFGSSKVLRVWLPYSTMSGRVMGQ

SWLNSITVRVKEGFDSAEAEQQLTRLLSLRHGKKDFFTWNMDGVLKTVEKTTRTLQLFLTLVAVISLVVGGIGVMNIML

VSVTERTREIGIRMAVGARASDVLQQFLIEAVLVCLVGGALGITLSLLIAFTLQLFLPGWEIGFSPLALLLAFLCSTVTGILFG

WLPARNAARLDPVDALARE 

>2500934|gi [InnerMembrane] membrane integral membrane protein|Shikimate transporter 

MDSTLISTRPDEGTLSLSRARRAALGSFAGAVVDWYDFLLYGITAALVFNREFFPQVSPAMGTLAAFATFGVGFLFRPLG

GVIFGHFGDRLGRKRMLMLTVWMMGIATALIGILPSFSTIGWWAPILLVTLRAIQGFAVGGEWGGAALLSVESAPKNK

KAFYSSGVQVGYGVGLLLSTGLVSLISMMTTDEQFLSWGWRIPFLFSIVLVLGALWVRNGMEESAEFEQQQHYQAAA

KKRIPVIEALLRHPGAFLKIIALRLCELLTMYIVTAFALNYSTQNMGLPRELFLNIGLLVGGLSCLTIPCFAWLADRFGRRRV

YITGTLIGTLSAFPFFMALEAQSIFWIVFFSIMLANIAHDMVVCVQQPMFTEMFGASYRYSGAGVGYQVASVVGGGFT

PFIAAALITYFAGNWHSVAIYLLAGCLISAMTALLMKDSQRA 

>34395999|gi [InnerMembrane] membrane integral membrane protein|Cell division protein zipA 



MMQDLRLILIIVGAIAIIALLVHGFWTSRKERSSMFRDRPLKRMKSKRDDDSYDEDVEDDEGVGEVRVHRVNHAPANA

QEHEAARPSPQHQYQPPYASAQPRQPVQQPPEAQVPPQHAPHPAQPVQQPAYQPQPEQPLQQPVSPQVAPAPQP

VHSAPQPAQQAFQPAEPVAAPQPEPVAEPAPVMDKPKRKEAVIIMNVAAHHGSELNGEALLNSIQQAGFIFGDMNIY

HRHLSPDGSGPALFSLANMVKPGTFDPEMKDFTTPGVTIFMQVPSYGDELQNFKLMLQSAQHIADEVGGVVLDDQR

RMMTPQKLREYQDIIREVKDANA 

>2499536|gi [InnerMembrane] membrane integral membrane protein|Citrate carrier (Citrate 

transporter) (Citrate/succinate antiporter) 

MSLAKDNIWKLLAPLVVMGVMFLIPVPDGMPPQAWHYFAVFVAMIVGMILEPIPATAISFIAVTICVIGSNYLLFDAKEL

ADPAFNAQKQALKWGLAGFSSTTVWLVFGAFIFALGYEVSGLGRRIALFLVKFMGKRTLTLGYAIVIIDILLAPFTPSNTA

RTGGTVFPVIKNLPPLFKSFPNDPSARRIGGYLMWMMVISTSLSSSMFVTGAAPNVLGLEFVSKIAGIQISWLQWFLCFL

PVGVILLIIAPWLSYVLYKPEITHSEEVATWAGDELKTMGALTRREWTLIGLVLLSLGLWVFGSEVINATAVGLLAVSLML

ALHVVPWKDITRYNSAWNTLVNLATLVVMANGLTRSGFIDWFAGTMSTHLEGFSPNATVIVLVLVFYFAHYLFASLSA

HTATMLPVILAVGKGIPGVPMEQLCILLVLSIGIMGCLTPYATGPGVIIYGCGYVKSKDYWRLGAIFGVIYISMLLLVGWPI

LAMWN 

>2501379|gi [InnerMembrane] membrane integral membrane protein|Oligopeptide transport system 

permease protein oppC 

MMLSKKNSETLENFSEKLEVEGRSLWQDARRRFMHNRAAVASLIVLVLIALFVILAPMLSQFAYDDTDWAMMSSAPD

MESGHYFGTDSSGRDLLVRVAIGGRISLMVGVAAALVAVVVGTLYGSLSGYLGGKVDSVMMRLLEILNSFPFMFFVILL

VTFFGQNILLIFVAIGMVSWLDMARIVRGQTLSLKRKEFIEAAQVGGVSTSGIVIRHIVPNVLGVVVVYASLLVPSMILFES

FLSFLGLGTQEPLSSWGALLSDGANSMEVSPWLLLFPAGFLVVTLFCFNFIGDGLRDALDPKDR 

>2499239|gi [InnerMembrane] membrane integral membrane protein|Hydrogenase-4 component C (EC 

1.-.-.-) 

MRQTLCDGYLVIFALAQAVILLMLTPLFTGISRQIRARMHSRRGPGIWQDYRDIHKLFKRQEVAPTSSGLMFRLMPWV

LISSMLVLAMALPLFITVSPFAGGGDLITLIYLLALFRFFFALSGLDTGSPFAGVGASRELTLGILVEPMLILSLLVLALIAGST

HIEMISNTLAMGWNSPLTTVLALLACGFACFIEMGKIPFDVAEAEQELQEGPLTEYSGAGLALAKWGLGLKQVVMASL

FVALFLPFGRAQELSLACLLTSLVVTLLKVLLIFVLASIAENTLARGRFLLIHHVTWLGFSLAALAWVFWLTGL 

>3024868|gi [InnerMembrane] membrane integral membrane protein|Chain length determinant 

protein (Polysaccharide antigen chain regulator) 

MRVENNNVSGQNHDPEQIDLIDLLVQLWRGKMTIIISVIVAIALAIGYLAVAKEKWTSTAIVTQPDVGQIAGYNNAMN

VIYGQATPKVSDLQETLIGRFSSAFSALAETLDNQEEPEKLTIEPSVKNQQLPLTVSYVGQTAEGAQMKLAQYIQQVDDK

VNQELEKDLKDNIALGRKNLQDSLRTQEVVAQEQKDLRIRQIQEALQYANQAQVTKPQVQQTEDVTQDTLFLLGSEAL

ESMIKHEATRPLVFSPSYYQTRQNLLDIENLKVDDLDIHAYRYVMKPTLPIRRDSPKKAITLILAVLLGGMVGAGIVLGRN

ALRNYNAK 

>8134671|gi [InnerMembrane] membrane integral membrane protein|Sodium/glucose cotransporter 

(Na(+)/glucose symporter) 



MSNIEHGLSFIDIMVFAIYVAIIIGVGLWVSRDKKGTQKSTEDYFLAGKSLPWWAVGASLIAANISAEQFIGMSGSGYSIG

LAIASYEWMSAITLIIVGKYFLPIFIEKGIYTIPEFVEKRFNKKLKTILAVFWISLYIFVNLTSVLYLGGLALETILGIPLMYSILGL

ALFALVYSIYGGLSAVVWTDVIQVFFLVLGGFMTTYMAVSFIGGTDGWFAGVSKMVDAAPGHFEMILDQSNPQYMN

LPGIAVLIGGLWVANLYYWGFNQYIIQRTLAAKSVSEAQKGIVFAAFLKLIVPFLVVLPGIAAYVITSDPQLMASLGDIAAT

NLPSAANADKAYPWLTQFLPVGVKGVVFAALAAAIVSSLASMLNSTATIFTMDIYKEYISPDSGDHKLVNVGRTAAVVA

LIIACLIAPMLGGIGQAFQYIQEYTGLVSPGILAVFLLGLFWKKTTSKGAIIGVVASIPFALFLKFMPLSMPFMDQMLYTLL

FTMVVIAFTSLSTSINDDDPKGISVTSSMFVTDRSFNIAAYGIMIVLAVLYTLFW 

>1169145|gi [InnerMembrane] membrane integral membrane protein|Cytochrome c oxidase 

polypeptide I-beta (EC 1.9.3.1) (Cytochrome AA3 subunit 1-beta) 

MADAAVHGHGDHHDTRGFFTRWFMSTNHKDIGILYLFTAGIVGLISVCFTVYMRMELQHPGVQYMCLEGARLIADAS

AECTPNGHLWNVMITYHGVLMMFFVVIPALFGGFGNYFMPLHIGAPDMAFPRLNNLSYWMYVCGVALGVASLLAP

GGNDQMGSGVGWVLYPPLSTTEAGYSMDLAIFAVHVSGASSILGAINIITTFLNMRAPGMTLFKVPLFAWSVFITAWLI

LLSLPVLAGAITMLLMDRNFGTQFFDPAGGGDPVLYQHILWFFGHPEVYIIILPGFGIISHVISTFAKKPIFGYLPMVLAM

AAIGILGFVVWAHHMYTAGMSLTQQAYFMLATMTIAVPTGIKVFSWIATMWGGSIEFKTPMLWAFGFLFLFTVGGV

TGVVLSQAPLDRVYHDTYYVVAHFHYVMSLGAVFGIFAGVYYWIGKMSGRQYPEWAGQLHFWMMFIGSNLIFFPQH

FLGRQGMPRRYIDYPVEFAYWNNISSIGAYISFASFLFFIGIVFYTLFAGKRVNVPNYWNEHADTLEWTLPSPPPEHTFET

LPKREDWDRAHAH 

>548712|gi [InnerMembrane] membrane integral membrane protein|Protein rdxA 

MSEPLYAPRTPIFPRQISGAFRTAKWWILAVSLGIYLLTPWLRWDRGPNLPDQAVLIDIAGRRFFLFGIQIWPHEFYFVA

GLLIMAGLGLFLFTSAAGRVWCGYACPQTVWTDLFLLVERRIEGDRNAQIRLHRQAWTAEKVWKRLLKWSVWAAISL

LTGGAWVFYFADAPTLLNGLVTLTAHPVAWITIFVLTATTFVFAGFMREQICIYACPWPRIQAALMDEETITVAYRDWR

GEPRGKRSETGRGDCIDCMACVNVCPMGIDIREGQQMACITCGLCIDACDDTMDRIGRPRGLIGYLALSDEHLERAGD

TPKPAWRRLFRLRTSLYAVLWAGVGVTLIAALLLRPAVDLAVTPVRNPLFVTLSDGSIRNAYELRLRNMSGEDRRFRLAV

DGSAGLRPSIEGSAGLDVPVAANATGLVRLYLTAPQGSDPATGALTDLRIRLDDAGGPEGGPVAAVKAAFHGARS 

>400242|gi [InnerMembrane] membrane integral membrane protein|Melibiose carrier protein 

(Thiomethylgalactoside permease II) (Melibiose permease) (Na+ (Li+)/melibiose symporter) (Melibiose 

transporter) 

MSISMTTKLSYGFGAFGKDFAIGIVYMYLMYYYTDIVGLSVGVVGTLFLVARILDAIADPIMGWIVNCTRSRWGKFKPW

ILIGTITNSVVLYMLFSAHHFSGGALLAWVWLTYLLWGFTYTIMDVPFWSLVPTITLDKREREQLVPYPRFFASLAGFVTA

GVTLPFVNAVGGADRGFGFQMFTLVLIAFFVVSTLVTLRNVHEVYSSDSGVSEDSSHLSLRQMVALIYKNDQLACLLGM

ALAYNTAANIIAGFAIYYFTYVIGSAEMFPYYMSYAGAANLLTLILFPRLVKGLSRRILWAGASIMPVLGCGVLLLMALGG

VYNIALISLAGVLLNIGTALFWVLQVIMVADTVDYGEYTMNIRCESIAYSVQTLVVKAGSAFAAWFIAIVLGIIGYVPNVV

QSSHTLLGMQAIMIALPTLFFALTLFLYFRYYKLNGDMLRRIQIHLLDKYRRVPENDVEPERPIVVPNQV 

>17380462|gi [InnerMembrane] membrane integral membrane protein|Exopolysaccharide production 

protein exoQ 



MRISKASLVRPGANEVYGIFALALSLFVFAYSARFGQVSILAYYGLWLPLVLVDYRKVLGNYASYLWIFAFTIFACITIFWSA

APSLSLRTGIQYLSHVVCALIAMRTIDIRTLTRGMIAGAAIVLLYSLLFGTYHYDPLDGTYSFVGAFASKNQLGFYASLGIYF

AFAAVFVLGEKGLWMGAAGGAGLLAAYCLLTSQSATSVLTTAAVIGLCLGMRAITALRPASRKLLFIAASVFGGVAAVA

MIYAGGVDLILGAFGKDSTLTGRTYLWQQGIEAAKVSPLVGVGYQAYWVQGFSEAERLWEEFYIGSRAGFHFHNTFIE

AVVETGLIGLILLTMVLVTAFFGQLKRLLSEDRDPESMVLFGVGALLFVRAFVEIDILTPYHVGSFLLYFTAGKLTIPRRRRA

ATLLWPAGLDPAPYGRTFGPMIPRPGDSR 

>400235|gi [InnerMembrane] membrane integral membrane protein|Methyl-accepting chemotaxis 

citrate transducer (Citrate chemoreceptor protein) 

MKNIKVITGVIATLGIFSALLLVTGILFYSAVSSDRLNFQNASALSYQQQELGGSFQTLIETRVTINRVAIRMLKNQRDPAS

LDAMNTLLTNAGASLNEAEKHFNNYVNSEAIAGKDPALDAQAEASFKQMYDVLQQSIHYLKADNYAAYGNLDAQKA

QDDMEQVYDQWLSQNAQLIKLASDQNQSSFTQMQWTLGIILLIVLIVLAFIWLGLQRVLLRPLQRIMAHIQTIADGDLT

HEIEAEGRSEMGQLAAGLKTMQQSLIRTVSAVRDNADSIYTGAGEISAGSSDLSSRTEQQASALEETAASMEQLTATVR

QNTDNARQATGLAKTASETARKGGRVVDNVVSTMNDIAESSEKIVDITSVIDGIAFQTNILALNAAVEAARAGEQGRGF

AVVAGEVRTLASRSAQAAKEIKVLIENSVSRIDTGSTQVREAGETMKEIVNAVTRVTDIMGEIASASDEQSKGIEQVAQA

VSEMDSVTQQNASLVEESAAAAAALEDQANELRQAVAAFRIQKQPRREASPTTLSKGLTPQPAAEQANWESF 

>461891|gi [InnerMembrane] membrane integral membrane protein|Cytochrome b 

SGIPHDHYEPRTGIEKWLHSRLPIVALAYDTIMIPTPRNLNWMWIWGVVLAFCLVLQIVTGIVLAMHYTPHVDLAFASV

EHIMRNVNGGFMLRYLHANGASLFFIAVYLHIFRGLYYGSYKAPREVTWIVGMLIYLAMMATAFMGYVLPWGQMSF

WGATVITGLFGAIPGIGHSIQTWLLGGPAVDNATLNRFFSLHYLLPFVIAALVAIHIWAFHSTGNNNPTGVEVRRTSKAE

AQKDTVPFWPYFIIKDVFALAVVLLVFFAIVGFMPNYLGHPDNYIEANPLSTPAHIVPEWYFLPFYAILRAFTADVWVVQ

IANFISFGIIDAKFFGVLAMFGAILVMALVPWLDTSPVRSGRYRPMFKIYFWLLAADFVILTWVGAQQTTFPYDWISLIA

SAYWFAYFLVILPILGAIEKPVAPPATIEEDFNAHYSPATGGTKTVVAE 

>416633|gi [InnerMembrane] membrane integral membrane protein|Alkaline protease secretion ATP-

binding protein aprD 

MARLGSSVTNEIKQALAASRGALRSVAAFSGVINLLMLVPSLYMLQVYDRVLSSANEVTLLMLTLMALGVFVFMGALE

ALRSFVLVRVSERFDGQLHGRIYAAAFERNLRAGGQEASQALHDLTTLRQFITGQALFAFFDAPWFPVYLLVIFLFDPWL

GLLSLVGALALMALAWFNERATRAPLAKAGELSIKSGQLASNNLRNAEVIEAMGMLGSMRGRWERLHQAFLDQQSL

ASERAARINALSKYLRIALQSLVLGLGAWLAVEGRITPGMMIAGSILMGRALGPIDQLIGVWKQWGAARDAYRRLSGLL

DEFPARERRMELPEPRGHLLLESLDAAPPGSEARTLRGLTLAIPAGSVVGVIGPSGSGKSSLARVVLGIWPTLHGSVRLD

GAEIRQYERETLGPRIGYLPQDIELFAGTVAENIARFGEVQADKVVEAARLAGVHELVLRLPQGYDTVLGVGGAGLSGG

QRQRIALARALYGAPTLVVLDEPNSNLDDSGEQALLAAIQALKARGCTVLLITHRAGVLGCADRLLALNAGQLHLYGER

DQVLAALNNQRAASASQQRADYRVAGYGAPQVVAAPRQGGVE 

>462417|gi [InnerMembrane] membrane integral membrane protein|62 kDa membrane antigen 

MHNVNTTTTGLSLAKILASTELGDNTIQAGNDAANKLFSLTIADLTANKNINTTNAHSTSNILIPELKAPKSLNASSQLTLLI

GNLIQILGEKSLTALTNKITAWKSQQQARQQKNLEFSDKINTLLSETEGLTRDYEKQINKLKNADSKIKDLENKINQIQTRL

SELDPDSPEKKKLSREEIQLTIKKDAAVKDRTLIEQKTLSIHSKLTDKSMQLEKEIDSFSAFSNTASAEQLSTQQKSLTGLAS



VTQLMATFIQLVGKNNEESLKNDLALFQSLQESRKTEMERKSDEYAAEVRKAEELNRVMGCVGKILGALLTIVSVVAAA

FSGGASLALADVGLALMVTDAIVQAATGNSFMEQALNPIMKAVIEPLIKLLSDAFTKMLEGLGVDSKKAKMIGSILGAIA

GALVLVAAVVLVATVGKQAAAKLAENIGKIIGKTLTDLIPKFLKNFSSQLDDLITNAVARLNKFLGAAGDEVISKQIISTHLN

QAVLLGESVNSATQAGGSVASAVFQNSASTNLADLTLSKYQVEQLSKYISEAIEKFGQLQEVIADLLASMSNSQANRTD

VAKAILQQTTA 

>12230969|gi [InnerMembrane] membrane integral membrane protein|Sensor protein pfeS (EC 2.7.3.-) 

MRRHPLLWKLALLQVGFCLLLTWLIYTWGLSVERSTYFLAPADRHYLADYARQAEDAWRREGAAGAERFRKELSAKED

TWVALVGPHLESLGSTPLSAEESSHLTFMRKLDWPMSRRLQDELPYVSIEFPGHPEQGRLVIQLPERLLPGGLTPWTHL

VTHGIVPTLLAALLGLLLYRHLVVPLNRLRDRADALRADELESTPLAAPLAARRDELGELAQALEHMAERLRLSLAQQRLL

LRTLSHELRTPLARLRIAHDSELPPEQLRQRLDREIGDMQRLLEDTLDLAWMDTERPQLPTEPVLALSVWEALRDDACF

ESGWDPARLPCRLGVDCRVEVHLDSLAQAMENLLRNAIRHSPEDGTVSLDGEREGDFWHLRLQDQGPGVAEDQLERI

FLPYQRLDDSAGEGFGLGLAIARRAIELQGGRLWASNGKPGLCLHLWLPAAA 

>730992|gi [InnerMembrane] membrane integral membrane protein|TrbE protein 

MMKVIFTSNRFIDFLIRLLITAIVISPVIIWSWDTVKETTADGMLAAAFVILYSGVLLFILYFCFSALTDLQKPDERKSDERNE

DE 

>584685|gi [InnerMembrane] membrane integral membrane protein|3-oxosteroid 1-dehydrogenase 

(EC 1.3.99.4) 

MAEQEYDLIVVGSGAGACWAPIRAQEQGLKTLVVEKTELFGGTSALSGGGIWIPLNYDQKTAGIKDDLETAFGYMKRC

VRGMATDDRVLAYVETASKMAEYLRQIGIPYRAMAKYADYYPHIEGSRPGGRTMDPVDFNAARLRVTALETMRPGPP

GNQLFGRMSISAFEAHSMLSRELKSRFTILGIMLKYFLDYPWRNKTRRDRRMTGGQALVAGLLTAANKARVEMWCNS

PLKELVQDASGRVTGVIVERNGQRQQINARRGVLLGAGGFERNQEMRDQYLNKPTRLVDGNPCGRQYGDAHRAGQ

AWAHTGADGLVLGRAHHGCSQGAGLSRHFRGTLAAGVHGGQRQGAALPQRVRPVSGIPAAMLAENAKGNGGVPA

WIVFDASFRAQNPMGPLMPGSAVPDSKVRKSWLNNVYWKGRRWKIWRADRRGRAGLQVSARRMTEYARAGKDL

DFDRGGNVFDRYYGDPRLKNPNLGPIEKGPFYAMRLWPGEIGTKGGLLTDREGRVLDTQGRIIEGLYCVGNNSASVMA

PAYAGAGSTLGPAMTFAFRAVADMVGKPLPLENPHLLGKTV 

>584880|gi [InnerMembrane] membrane integral membrane protein|Carotenogeneis protein carR 

MKPPMDLDSLLTQTPAKDNAALERVLAAARGELALRRPVRRWRTQAVGLMAASAGLGLLAAVVLLAVGAVTGPLLLA

RAPLLAMLVGTSAVCAWGALSPKGRWMRRLGVGLAVVSAAALVLARGAPHSPPSFPGWVCTVSHLAIGVVPLVVALF

ALRGAFFQPLRAVVAGLSVGSTGALLGELACEQDWRHVLSHHLLAWVVITVVLVVISKSLKPRSYAP 

>585400|gi [InnerMembrane] membrane integral membrane protein|Prolipoprotein diacylglyceryl 

transferase (EC 2.4.99.-) 

MTSSYLHFPDFDPVIFSIGPVALHWYGLMYLVGFVFAMWLAVRRANRPGSGWTKNEVENLLYAGFLGVFLGGRIGYV

LFYNFPLFLDNPLYLFRVWDGGMSFHGGLIGVILVMIIFARRTKRSFFQVSDFIAPLIPFGLGAGRLGNFINGELWGRVDP

DFRFAMLFPGSRAEDIALLPSHPQWQPIFDTYGVLPRHPSQLYELALEGVVLFIILNLFIRKPRPMGAVSGLFLIGYGAFRII

VEFFRQPDAQFTGAWVQYISMGQILSIPMIIAGAIMMVWAYRRRPQQHVS 



>17380289|gi [InnerMembrane] membrane integral membrane protein|Electron transport complex 

protein rnfA (Nitrogen fixation protein rnfA) 

MQDFLLVLLSTALVNNVVLVKFLGLCPFMGVSRKTDAAIGMGLATTFVITVASAACWLVEALILEPLDLKFLRILSMILVIA

AIVQFIETVMRKVTPDLHKALGIYLPLITTNCAVLGLPLMYIQGHLSLAMSTLSGFGASVGFTLVLVIFAGMRERLAQLSV

PAAFAGTPIAFVSAGLLGLAFMGFAGLVHV 

>17380466|gi [InnerMembrane] membrane integral membrane protein|Bacteroid development protein 

bacA 

MFQSFFPKPKLFFISSAVWSLLAVLAWYAGGRDIGAYLGLPPLPPGQEPVIGVSVFWSTPFLWFYIYYAVVAGLFAAFW

FAYSPHRWQYWSVLGTALIIFNTYFSVQVSVAINAWYGPFYDLIQQALARTAPVTAGQLYSGMIGFSGIAFVAVTVGVL

NLFFVSHYIFRWRTAMNEFYVAHWPRLRHVEGASQRVQEDTMRFSSTVERLGVGLVSSIMTLIAFLPVLFKFSEQVNVL

PIVGEIPHALVWAAVFWSVFGTVFLAAVGIKLPGLEFRNQRVEAAYRKELVYGEDHEDRADPITLAQLFDNVRRNYFRL

YFHYMYFNIARIFYLQADNLFGTFVLVPAIVAGKLTLGVMNQVLNVFGQVRESFQYLVNSWTTIVELLSIYKRLKAFESVL

VDEPLPEIDRQFIDAGGKEELAL 

>2493872|gi [InnerMembrane] membrane integral membrane protein|Cytochrome D ubiquinol oxidase 

subunit I (EC 1.10.3.-) 

MISESVVDLSRLQFAMTALYHFLFVPLTLGMTFLLAIMESVYVMTGKQVYKDMVKFWGKLFGINFALGVTTGITMEFQ

FGTNWAYYSHYVGDIFGAPLAIEGLTAFFLESTFIGMFFFGWDRLSKIQHLAVTWLVALGSNLSALWILVANGWMQHP

VGAEFNFETMRMELVDFGALLLNPVAQVKFVHTVASGYVTGAVFVLAISSYYLLKKRDLGFARRSFAIASAFGMASILSVI

VLGDESGYEVGEVQKAKLAAIEAEWETHPAPASFTLIGFPNEEEQRTDFAVKIPWVLGIIATRSLDEQVIGIKDLIADHEA

RIRNGMVRYGLLEELRAGNKSPEKIAAFNEVKDDLGYGLLLKKYTPNVVDASEEQIKQAAKDTIPSVASMFWSFRAMV

GAGFAMLILFVCAFWASARKNEESKPWLLKFALYSLPLPWIATQTGWFVAEHGRQPWTIGGVLPTHLSASSLSTGDLW

GSLIALIAFYTLLLVVEMYLMIRFARLGPSSLHTGRYHFEQLEQHAVKHASPSQADPQQPVNA 

>2501161|gi [InnerMembrane] membrane integral membrane protein|Multidrug translocase mdfA 

(Chloramphenicol resistance pump cmr) 

MQNKLASGARLGRQALLFPLCLVLYEFSTYIGNDMIQPGMLAVVEQYQAGIDWVPTSMTAYLAGGMFLQWLLGPLS

DRIGRRPVMLAGVVWFIVTCLAILLAQNIEQFTLLRFLQGISLCFIGAVGYAAIQESFEEAVCIKITALMANVALIAPLLGPL

VGAAWIHVLPWEGMFVLFAALAAISFFGLQRAMPETATRIGEKLSLKELGRDYKLVLKNGRFVAGALALGFVSLPLLAW

IAQSPIIIITGEQLSSYEYGLLQVPIFGALIAGNLLLARLTSRRTVRSLIIMGGWPIMIGLLVAAAATVISSHAYLWMTAGLSI

YAFGIGLANAGLVRLTLFASDMSKGTVSAAMGMLQMLIFTVGIEISKHAWLNGGNGLFNLFNLVNGILWLSLMVIFLK

DKQMGNSHEG 

>2500933|gi [InnerMembrane] membrane integral membrane protein|Osmoprotectant uptake system 

A 

MKLKRKRVKPIALDDVTIIDDGRLRKAITAAALGNAMEWFDFGVYGFVAYALGQVFFPGDPGVQSIAALATFSVPFLMP

LGGVFFGALGDKYGRQKILAITIIIMSISTFCIGLIPSYERIGIWAPILLLLAKMAQGFSVGGEYTGASIFVAEYSPDRKRGFM

GSWLDFGSIAGFVLGAGVVVLISTLIGEQAFLAWGWRLPFFLALPLGLIGLYLATLEETPAFRQHVEKLEQNDRDGLKAG

PGVSFREIATHHWKSLLVCIGLVIATNVTYYMLLTYMPSYLSHSLHYSENHGVLIIIAIMIGMLFVQPVMGLLSDRFGRKP



FVVIGSVAMFFLAVPSFMLINSDIIGLIFLGLLMLAVILNAFTGVMASTLPALFPTHIRYSALASAFNISVLIAGLTPTVAAW

LVESSQNLYMPAYYLMVIAVIGLLTGLFMKETANKPLKGATPAASDLSEAKEILQEHHDNIEHKIEDITQQIAELEAKRQLL

VAQHPRIND 

>12643773|gi [InnerMembrane] membrane integral membrane protein|Sensor histidine kinase regB (EC 

2.7.3.-) (PrrB protein) 

MILGPDGILNRDTRGDWVRLRTLILLRWMAVAGQLAAIVVTDWYLGVRLPMGLCFMAVGASVIANVIATFVFPQNRR

LTEFQALMILLFDLTQLSFLLFLTGGLTNPFALLILAPVTISALALELRTTVILGAIAIGLLTFTAYFHLPLILADGSSLSVPRMFE

FGFWLAIVIGILFLGLYSRRVAIEIRSMSDALLATQMALDREQKLTDLGGVVAAAAHELGTPLATIKLVSSELAEELSEQPA

LRDDAELIREQADRCRDILRSMGRAGKDDLQMRQAPLGEVLREAAEPHVGRGKRVEFDLYPSRGGDERQPVILRRPEV

IHGLRNLIQNAVDFARSTVWIDGEWTGDRIAIRIVDDGEGYPPAIIGRIGDPFVRQRRAEESQSRRPGYEGMGLGLFIAK

TLLERSGAELSFANAADPFLRSHERPERCGAIVEVIWPVDRLVVVRNAPLGENVLIQT 

>3024167|gi [InnerMembrane] membrane integral membrane protein|Chemotaxis motA protein 

(Motility protein A) 

MDIAAAIGLIGAIVMVVGSMIYAGGVAPFVDIPSLVIVVAGTAFIVLAMKPLPVFLGHFKAMMKVFKPSRFDMNEVIST

MVELSNLARKDGIMALEGKAVPDAFFEKGLQLLVDGTDEAKLVKQLKYEIKAMKARHEAYQGAVKAWIDIGPAMGM

VGTLIGLVLMLGNMSDPKSIGPAMAVALLTTLYGALMANVIFAPILNKLEGYSADEVTYRELVIEGLRGIARGESARMIE

DQMVCALDRKQQMKRKAA 

>2501365|gi [InnerMembrane] membrane integral membrane protein|Manganese transport system 

membrane protein mntB 

MNQLVVAFPFWHWLVEPLQYEFLIRAIWVSAFVGLVCAVLSCYITLKGWSLMGDAISHAVVPGVVLAYALNIPFAIGAF

TFGFGATVAIGYVKSKTRLKEDAVIGIVFTGFFALGLVLVTKIPSNVDLFHILFGNVLGISQQDIIQTLIAGSITLIVILLRRKDL

LLFCFDPNHAKAIGLRTQVMYYTLLSVLALTIVAALQTAGIILVISMLVTPGSIGYLLSDRFDHMLWYSVVSSVLSCVLGTY

LSYHFDVSTGGMIVVILTTLFVIAMIGAPKYGILAQEWRKRSGPNPEDDENQTVVVDQV 

>2494471|gi [InnerMembrane] membrane integral membrane protein|Flagellar biosynthesis protein 

flhA 

MANLAALLRLPGNFKDTQWQILAGPILILMILSMMVLPLPPFILDLLFTFNIALSIMVLLVAMFTQRTLDFAAFPTILLFSTL

LRLSLNVASTRIILMDGHTGAAAAGRVVEAFGHFLVGGNFAIGIVVFVILVIINFMVITKGAGRIAEVGARFVLDGMPGK

QMAIDADLNAGLIGEDEAKKRRSDVTQEADFYGSMDGASKFVRGDAVAGLLIMVINVVGGLLVGVLQHNMAVGHA

AETYTLLTIGDGLVAQIPALVISTAAGVIVTRVSTDQDVGQQMVTQLFNNPRVMVLSAAVLGLLGMVPGMPNFVFLLF

TAALLALAWRLRGKQSQQPTAAEAPVIQDQQQATEATWSDVQLEDPLGMEVGYRLIPMVDFQQNGELLGRIRSIRKK

FAQEMGYLPPVVHIRDNLELPPASYRILMKGVEIGSGEAHPGRWLAINPGNAVGTLPGEATQDPAFGLAAVWIESALR

EQAQIQGFTVVEASTVVATHLNHLISQYASDLFGRQETQQLLDRVSQEMPKLTEDFIPGVVTLTTLHKVLQNLLMERVSI

RDMRTIIETLAEHAPNQTDPYELTAVVRVALGRSIAQQWFPGTGEIQVIGLDAALERLLLQALQGGSGLEPGLADRLLEQ

SRQALQRQEMLGAPPVLLVNHALRALLARFLRRSLPQMVVLSNLEIGDNRQIRMTSTIGVA 

>6226636|gi [InnerMembrane] membrane integral membrane protein|Hemin transport system 

permease protein hmuU 



MNGRVQPRLMLGFLLILLVILALGSANMGALSLSFRTLWNTSTNDAMWHIWLNIRLPRVLLAVVVGCALAVSGTIMQ

GLFRNPLADPGLLGISSGAALCVGLIIVMPFSLPPLLALYSHMVGAFIGSLAISTIIFTLSRWGHGNLARLLLAGIAINALCG

AAVGVLTYISDDQQLRQFSLWSMGSLGQAQWSTLLVASSLILPTCILGLLQARQLNLLQLGDEEAHYLGVNVRQAKLRL

LLLSAILIGAAVAVSGVIGFIGLVVPHLIRMRIGADHRWLLPGAALGGACLLLTADTLARTLVAPAEMPVGLLTSLLGGPYF

LWLILRQREQRSG 

>2493822|gi [InnerMembrane] membrane integral membrane protein|Nitric-oxide reductase subunit B 

(EC 1.7.99.7) (Nitric oxide reductase cytochrome b subunit) (NOR large subunit) 

MMSPNGSLKFASQAVAKPYFVFALILFVGQILFGLIMGLQYVVGDFLFPAIPFNVARMVHTNLLIVWLLFGFMGAAYYL

VPEESDCELYSPKLAWILFWVFAAAGVLTILGYLLVPYAGLARLTGNELWPTMGREFLEQPTISKAGIVIVALGFLFNVG

MTVLRGRKTAISMVLMTGLIGLALLFLFSFYNPENLTRDKFYWWWVVHLWVEGVWELIMGAILAFVLVKITGVDREVI

EKWLYVIIAMALISGIIGTGHHYFWIGVPGYWLWLGSVFSALEPLPFFAMVLFAFNTINRRRRRDYPNRAVALWAMGT

TVMAFLGAGVWGFMHTLAPVNYYTHGTQLTAAHGHMAFYGAYAMIVMTIISYAMPRLRGIGEAMDNRSQVLEMW

GFWLMTVAMVFITLFLSAAGVLQVWLQRMPADGAAMTFMATQDQLAIFYWLREGAGVVFLIGLVAYLLSFRRGKAA

A 

>20140590|gi [InnerMembrane] membrane integral membrane protein|Low affinity tryptophan 

permease 

MTDQAEKKHSAFWGVMVIAGTVIGGGMFALPVDLAGAWFFWGAFILIIAWFSMLHSGLLLLEANLNYPVGSSFNTIT

KDLIGNTWNIISGITVAFVLYILTYAYISANGAIISETISMNLGYHANPRIVGICTAIFVASVLWISSLAASRITSLFLGLKIISFVI

VFGSFFFLVDYSILRDATSSTAGTSYFPYIFMALPVCLASFGFHGNIPSLIICYGKRKDKLIKSVVFGSLLALVIYLFWLYCTM

GNIPRESFKAIISSGGNVDSLVKSFLGTKQHGIIEFCLLVFSNLAVASSFFGVTLGLFDYLADLFKIDNSHGGRFKTVLLTFLP

PALLYLIFPNGFIYGIGGAGLCATIWAVIIPAVLAIKARKKFPNQMFTVWGGNLIPAIVILFGITVILCWFGNVFNVLPKFG 

>14195221|gi [InnerMembrane] membrane integral membrane protein|Preprotein translocase secY 

subunit 

MATLRQVFSISELRQKIFFTFSLLALCRIGVFIPVPGINGDRAVAYFNQLLGSSQNLFQLADIFSGGAFAQMTVIALGVVPY

ISASIIVQLLVVFMPTLQREMREAPDQGKRKLGRMTRLFTLLLACVQSLLFAKFALRMNLVVPGIVLPAMLSLKLFGIPCV

FYLTTVVVMTTGTLLLMWIGEQISDKGIGNGISLIITLGMLASFPSVLGSIFNKLNLGSQDPSEFGIVSLLVLCAVFVFVLM

ATVLIIEGVRKVPVQHARRIIGRREVLGGGSYLPLKVNYAGVIPVIFASSLLMFPATIGQFLSSESSWLKRIATMLSPGSVVY

SIFYVLLIIFFTYFWTATQFRPEQIASEMKKNGAFIPGIRQGKPTQSYLEYTMNRVTLLGAVFLAVVAILPSILGRILRVDAN

VSYFLGGTAMLIVVGVVLDTMKQIDAFLLVRRYDGVLKKDRPKGRR 

>7387813|gi [InnerMembrane] membrane integral membrane protein|2-keto-3-deoxygluconate 

permease (KDG permease) 

MKIKQAIDKIPGGLMLVPLFLGALCNTFTPGAGKYLGSFSNGLITGTIPILAVWFFCMGASIEFKATGTMLRKSGVLVVTK

IATAWVVALIAGTFLPGDGIQNGMLAGISVLALVAAMDMTNGGLYAALMNQYGSKEEAGAFVLMSLESGPLMTMVI

LGASGIATFEPQLFVGAVLPFLIGFALGNLDPDLRKLFGNSVQTLIPFFAFALGNTINLSVILQTGFAGIFLGLLVIVVTGIPLI

LADKFIGGGNGTAGVAASSSAGAAVATPLLIANMAPEFAPVAQQATALVATSVIVTSVLVPIITALWAKRFSPKHA 



>6831677|gi [InnerMembrane] membrane integral membrane protein|Preprotein translocase secY 

subunit 

MTTLRQFFLITELRQKLFYTFALLTACRVGVFIPVPGINGELAVAYFKQLLGSGQNLFQLADIFSGGAFAQMTVIALGVVP

YISASIIVQLFLVFMPALQREMRESSDQGKRRIGRLTRLFTVALAVIQSLLFAKFALRMNLTIPGIVLPTLLSSKLFGVPWIFY

ITTVVVMTTGTLLLMWIGEQISDKGIGNGISLIIALGILSSFPSVLGSIVNKLNLGSQDSSDLGLISILILALVFVFVLITTILIIEG

VRKIPVQYARRVIGRREVPGGGSYLPLKVNYAGVIPVIFASSLLMFPATIGQFIASESSWMKRIAALLAPGSLVYSICYVLLII

FFTYFWTATQFHPEQIASEMKKNNAFIPGIRQGKPTQHYLEYTMNRVTLLGALFLAAIAILPSLLGCLLRVDSNVSYFLGG

TAMLIVVGVVLDTMKQVDAFLLMRRYDSVLKTDRTKGRH 

>114668|gi [InnerMembrane] Cytoplasmic membrane integral membrane protein 

MENLNMDLLYMAAAVMMGLAAIGAAIGIGILGGKFLEGAARQPDLIPLLRTQFFIVMGLVDAIPMIAVGLGLYVMFAV

A 

>118621|gi [InnerMembrane] Cytoplasmic membrane integral membrane protein 

MIRNVKKQRPVNLDLQTIRFPITAIASILHRVSGVITFVAVGILLWLLGTSLSSPEGFEQASAIMGSFFVKFIMWGILTALA

YHVVVGIRHMMMDFGYLEETFEAGKRSAKISFVITVVLSLLAGVLVW 

>118622|gi [InnerMembrane] Cytoplasmic membrane integral membrane protein 

MVSNASALGRNGVHDFILVRATAIVLTLYIIYMVGFFATSGELTYEVWIGFFASAFTKVFTLLALFSILIHAWIGMWQVLT

DYVKPLALRLMLQLVIVVALVVYVIYGFVVVWGV 

>120497|gi [InnerMembrane] Cytoplasmic membrane integral membrane protein 

MTNESILESYSGVTPERKKSRMPAKLDWWQSATGLFLGLFMIGHMFFVSTILLGDNVMLWVTKKFELDFIFEGGKPIVV

SFLAAFVFAVFIAHAFLAMRKFPINYRQYLTFKTHKDLMRHGDTTLWWIQAMTGFAMFFLGSVHLYIMMTQPQTIGP

VSSSFRMVSEWMWPLYLVLLFAVELHGSVGLYRLAVKWGWFDGETPDKTRANLKKLKTLMSAFLIVLGLLTFGAYVKK

GLEQTDPNIDYKYFDYKRTHHR 

>124395|gi [InnerMembrane] Cytoplasmic membrane integral membrane protein 

MSLRYYIKNILFGLYCTLIYIYLITKNSEGYYFLVSDKMLYAIVISTILCPYSKYAIEYIAFNFIKKDFFERRKNLNNAPVAKLNLF

MLYNLLCLVLAIPFGLLELFISIKNN 

>127249|gi [InnerMembrane] Cytoplasmic membrane integral membrane protein 

MLILLGYLVVLGTVFGGYLMTGGSLGALYQPAELVIIAGAGIGSFIVGNNGKAIKGTLKALPLLFRRSKYTKAMYMDLLAL

LYRLMAKSRQMGMFSLERDIENPRESEIFASYPRILADSVMLDFIVDYLRLIISGHMNTFEIEALMDEEIETHESEAEVPA

NSLALVGDSLPAFGIVAAVMGVVHALGSADRPAAELGALIAHAMVGTFLGILLAYGFISPLATVLRQKSAETSKMMQCV

KVTLLSNLNGYAPPIAVEFGRKTLYSSERPSFIELEEHVRAVKNPQQQTTTEEA 

>127339|gi [InnerMembrane] Cytoplasmic membrane integral membrane protein 



MHNDKDLSTWQTFRRLWPTIAPFKAGLIVAGVALILNAASDTFMLSLLKPLLDDGFGKTDRSVLVWMPLVVIGLMILR

GITSYVSSYCISWVSGKVVMTMRRRLFGHMMGMPVSFFDKQSTGTLLSRITYDSEQVASSSSGALITVVREGASIIGLFI

MMFYYSWQLSIILIVLAPIVSIAIRVVSKRFRNISKNMQNTMGQVTTSAEQMLKGHKEVLIFGGQEVETKRFDKVSNRM

RLQGMKMVSASSISDPIIQLIASLALAFVLYAASFPSVMDSLTAGTITVVFSSMIALMRPLKSLTNVNAQFQRGMAACQT

LFTILDSEQEKDEGKRVIERATGDVEFRNVTFTYPGRDVPALRNINLKIPAGKTVALVGRSGSGKSTIASLITRFYDIDEGEIL

MDGHDLREYTLASLRNQVALVSQNVHLFNDTVANNIAYARTEQYSREQIEEAARMAYAMDFINKMDNGLDTVIGEN

GVLLSGGQRQRIAIARALLRDSPILILDEATSALDTESERAIQAALDELQKNRTSLVIAHRLSTIEKADEIVVVEDGVIVERGT

HNDLLEHRGVYAQLHKMQFGQ 

>127565|gi [InnerMembrane] Cytoplasmic membrane integral membrane protein 

MNPYIYLGGAILAEVIGTTLMKFSEGFTRLWPSVGTIICYCASFWLLAQTLAYIPTGIAYAIWSGVGIVLISLLSWGFFGQR

LDLPAIIGMMLICAGVLIINLLSRSTPH 

>127833|gi [InnerMembrane] Cytoplasmic membrane integral membrane protein 

MQFLNMFFFDIYPYIAGAVFLIGSWLRYDYGQYTWRAASSQMLDRKGMNLASNLFHIGILGIFVGHFFGMLTPHWMY

EAWLPIEVKQKMAMFAGGASGVLCLIGGVLLLKRRLFSPRVRATTTGADILILSLLVIQCALGLLTIPFSAQHMDGSEMM

KLVGWAQSVVTFHGGASQHLDGVAFIFRLHLVLGMTLFLLFPFSRLIHIWSVPVEYLTRKYQLVRARH 

>399001|gi [InnerMembrane] Cytoplasmic membrane integral membrane protein 

MPNFFIDRPIFAWVIAIIIMLAGGLAILKLPVAQYPTIAPPAVTISASYPGADAKTVQDTVTQVIEQNMNGIDNLMYMSS

NSDSTGTVQITLTFESGTDADIAQVQVQNKLQLAMPLLPQEVQQQGVSVEKSSSSFLMVVGVINTDGTMTQEDISDYV

AANMKDAISRTSGVGDVQLFGSQYAMRIWMNPNELNKFQLTPVDVITAIKAQNAQVAAGQLGGTPPVKGQQLNASI

IAQTRLTSTEEFGKILLKVNQDGSRVLLRDVAKIELGGENYDIIAEFNGQPASGLGIKLATGANALDTAAAIRAELAKMEPF

FPSGLKIVYPYDTTPFVKISIHEVVKTLVEAIILVFLVMYLFLQNFRATLIPTIAVPVVLLGTFAVLAAFGFSINTLTMFGMVL

AIGLLVDDAIVVVENVERVMAEEGLPPKEATRKSMGQIQGALVGIAMVLSAVFVPMAFFGGSTGAIYRQFSITIVSAMA

LSVLVALILTPALCATMLKPIAKGDHGEGKKGFFGWFNRMFEKSTHHYTDSVGGILRSTGRYLVLYLIIVVGMAYLFVRLP

SSFLPDEDQGVFMTMVQLPAGATQERTQKVLNEVTHYYLTKEKNNVESVFAVNGFGFAGRGQNTGIAFVSLKDWAD

RPGEENKVEAITMRATRAFSQIKDAMVFAFNLPAIVELGTATGFDFELIDQAGLGHEKLTQARNQLLAEAAKHPDMLTS

VRPNGLEDTPQFKIDIDQEKAQALGVSINDINTTLGAAWGGSYVNDFIDRGRVKKVYVMSEAKYRMLPDDIGDWYVR

AADGQMVPFSAFSSSRWEYGSPRLERYNGLPSMEILGQAAPGKSTGEAMELMEQLASKLPTGVGYDWTGMSYQERL

SGNQAPSLYAISLIVVFLCLAALYESWSIPFSVMLVVPLGVIGALLAATFRGLTNDVYFQVGLLTTIGLSAKNAILIVEFAKD

LMDKEGKGLIEATLDAVRMRLRPILMTSLAFILGVMPLVISTGAGSGAQNAVGTGVMGGMVTATVLAIFFVPVFFVVV

RRRFSRKNEDIEHSHTVDHH 

>584783|gi [InnerMembrane] Cytoplasmic membrane integral membrane protein 

MLLAGAIFVLTIVLVIWQPKGLGIGWSATLGAVLALVTGVVHPGDIPVVWNIVWNATAAFIAVIIISLLLDESGFFEWAA

LHVSRWGNGRGRLLFTWIVLLGAAVAALFANDGAALILTPIVIAMLLALGFSKGTTLAFVMAAGFIADTASLPLIVSNLV

NIVSADFFGLGFREYASVMVPVDIAAIVATLVMLHLYFRKDIPQNYDMALLKSPAEAIKDPATFKTGWVVLLLLLVGFFV

LEPLGIPVSAIAAVGALILFVVAKRGHAINTGKVLRGAPWQIVIFSLGMYLVVYGLRNAGLTEYLSGVLNVLADNGLWAA



TLGTGFLTAFLSSIMNNMPTVLVGALSIDGSTASGVIKEAMVYANVIGCDLGPKITPIGSLATLLWLHVLSQKNMTISWG

YYFRTGIIMTLPVLFVTLAALALRLSFTL 

>9972407|gi [InnerMembrane] Cytoplasmic membrane integral membrane protein 

MAVRASEISRVYEAYPEKKATLYFLVLGFLALIVGSLFGPFQALNYGNVDAYPLLKRLLPFVQSYYQGLTLHGVLNAIVFTQ

LFAQAIMVYLPARELNMRPNMGLMWLSWWMAFIGLVVAALPLLANEATVLYTFYPPLKGHWAFYLGASVFVLSTWV

SIYIVLDLWRRWKAANPGKVTPLVTYMAVVFWLMWFLASLGLVLEAVLFLLPWSFGLVEGVDPLVARTLFWWTGHPI

VYFWLLPAYAIIYTILPKQAGGKLVSDPMARLAFLLFLLLSTPVGFHHQFADPGIDPTWKMIHSVLTLFVAVPSLMTAFTV

AASLEFAGRLRGGRGLFGWIRALPWDNPAFVAPVLGLLGFIPGGAGGIVNASFTLDYVVHNTAWVPGHFHLQVASLV

TLTAMGSLYWLLPNLTGKPISDAQRRLGLAVVWLWFLGMMIMAVGLHWAGLLNVPRRAYIAQVPDAYPHAAVPMV

FNVLAGIVLLVALLLFIYGLFSVLLSRERKPELAEAPLPFAEVISGPEDRRLVLAMDRIGFWFAVAAILVVLAYGPTLVQLFG

HLNPVPGWRLW 

>15641880|gi [InnerMembrane] Cytoplasmic membrane integral membrane protein 

MSLHSDESNWQTFKRLWTYIRLYKAGLVVSTIALVINAAADTYMISLLKPLLDEGFGNAESNFLRILPFMILGLMFVRGLS

GFASSYCLSWVSGNVVMQMRRRLFNHFMHMPVRFFDQESTGGLLSRITYDSEQVAGATSRALVSIVREGASIIGLLTL

MFWNSWQLSLVLIVVAPVVAFAISFVSKRFRKISRNMQTAMGHVTSSAEQMLKGHKVVLSYGGQEVERKRFDKVSNS

MRQQTMKLVSAQSIADPVIQMIASLALFAVLFLASVDSIRAELTPGTFTVVFSAMFGLMRPLKALTSVTSEFQRGMAAC

QTLFGLMDLETERDNGKYEAERVNGEVDVKDVTFTYQGKEKPALSHVSFSIPQGKTVALVGRSGSGKSTIANLFTRFYD

VDSGSICLDGHDVRDYKLTNLRRHFALVSQNVHLFNDTIANNIAYAAEGEYTREQIEQAARQAHAMEFIENMPQGLDT

VIGENGTSLSGGQRQRVAIARALLRDAPVLILDEATSALDTESERAIQAALDELQKNKTVLVIAHRLSTIEQADEILVVDEG

EIIERGRHADLLAQDGAYAQLHRIQFGE 

>19883990|gi [InnerMembrane] Cytoplasmic membrane integral membrane protein 

MKTDTPSLETPQAARLRRRQLIRQLLERDKTPLAILFMAAVVGTLVGLAAVAFDKGVAWLQNQRMGALVHTADNYPL

LLTVAFLCSAVLAMFGYFLVRKYAPEAGGSGIPEIEGALEDQRPVRWWRVLPVKFFGGLGTLGGGMVLGREGPTVQIG

GNIGRMVLDIFRLKGDEARHTLLATGAAAGLAAAFNAPLAGILFIIEEMRPQFRYTLISIKAVFIGVIMSTIMYRIFNHEVA

LIDVGKLSDAPLNTLWLYLILGIIFGIFGPIFNKWVLGMQDLLHRVHGGNITKWVLMGGAIGGLCGLLGFVAPATSGGG

FNLIPIATAGNFSMGMLVFIFVARVITTLLCFSSGAPGGIFAPMLALGTVLGTAFGMVAVELFPQYHLEAGTFAIAGMGA

LLAASIRAPLTGIILVLEMTDNYQLILPMIITGLGATLLAQFTGGKPLYSAILARTLAKQEAEQLARSKAASASENT 

>20137838|gi [InnerMembrane] Cytoplasmic membrane integral membrane protein 

MKTDTSTFLAQQIVRLRRRDQIRRLMQRDKTPLAILFMAAVVGTLTGLVGVAFEKAVSWVQNMRIGALVQVADHAFL

LWPLAFILSALLAMVGYFLVRKFAPEAGGSGIPEIEGALEELRPVRWWRVLPVKFIGGMGTLGAGMVLGREGPTVQIG

GNLGRMVLDVFRMRSAEARHTLLATGAAAGLSAAFNAPLAGILFIIEEMRPQFRYNLISIKAVFTGVIMSSIVFRIFNGEA

PIIEVGKLSDAPVNTLWLYLILGIIFGCVGPVFNSLVLRTQDMFQRFHGGEIKKWVLMGGAIGGLCGILGLIEPAAAGGG

FNLIPIAAAGNFSVGLLLFIFITRVVTTLLCFSSGAPGGIFAPMLALGTLLGTAFGMAAAVLFPQYHLEAGTFAIAGMGAL

MAASVRAPLTGIVLVLEMTDNYQLILPMIITCLGATLLAQFLGGKPLYSTILARTLAKQDAEQAEKNQNAPADENT 

>27065794|gi [InnerMembrane] Cytoplasmic membrane integral membrane protein 



YAVNIVAALAIIIVGLIIARMISNAVNRLMISRKIDATVADFLSALVRYGIIAFTLIAALGRVGVQTASVIAVLGAAGLAVGLA

LQGSLSNLAAGVLLVMFRPFRAGEYVDLGGVAGTVLSVQIFSTTMRTADGKIIVIPNGKIIAGNIINFSREPVRRNEFIIGV

AYDSDIDQVKQILTNIIQSEDRILKDREMTVRLNELGASSINFVVRVWSNSGDLQNVYWDVLERIKREFDAAGISFPYPQ

MDVNFKRV 

>33357898|gi [InnerMembrane] Cytoplasmic membrane integral membrane protein 

MNVDPFSPHSSDSFAQAASPARKPPRGGRRIWSGTREVIAYGMPASVWRDLYYWALKVSWPVFFASLAALFVVNNTL

FALLYQLGDAPIANQSPPGFVGAFFFSVETLATVGYGDMHPQTVYAHAIATLEIFVGMSGIALSTGLVFARFARPRAKIM

FARHAIVRPFNGRMTLMVRAANARQNVIAEARAKMRLMRREHSSEGYSLMKIHDLKLVRNEHPIFLLGWNMMHVID

ESSPLFGETPESLAEGRAMLLVMIEGSDETTAQVMQARHAWEHDDIRWHHRYVDLMSDVDGMTHIDYTRFNDTEPV

EPPGAAPDAQAFAAKPGEGDARPV 

>11128402|gi [Periplasmic] TctC  

MKKQLLRTLTASILLMSTSVLAQEAPSRTECIAPAKPGGGFDLTCKLIQVSLLETGAIEKPMRVTYMPGGVGAVAYNAIV

AQRPGEPGTVVAFSGGSLLNLSQGKFGRYGVDDVRWLASVGTDYGMIAVRADSPWKTLKDLMTAMEKDPNSVVIGA

GASIGSQDWMKSALLAQKANVDPHKMRYVAFEGGGEPVTALMGNHVQVVSGDLSEMVPYLGGDKIRVLAVFSENR

LPGQLANIPTAKEQGYDLVWPIIRGFYVGPKVSDADYQWWVDTFKKLQQTDEFKKQRDLRGLFEFDMTGQQLDDYV

KKQVTDYREQAKAFGLAK 

>15596371|gi [Periplasmic] Periplasmic nitrate reductase protein NapA 

MNSPRPTPPPFAAAAAGLPILVRASNLVTEADVTSLVWNKAPCRFCGTGCSVMVATRDGQVVATHGDIKAEVNRGIN

CVKGYFLSKIMYGSDRLTRPLLRMKDGKFDKQGEFQPISWEQAFDIMAEKFKAALKAKGPESVGMFGSGQWTVWEG

YAANKLFKAGLRSNNIDPNARHCMASAVMGFMRSFGMDEPMGCYDDIEATDSFVLWGSNMAEMHPVLWSRVTD

RRLSAPQVKVAVLSTFEHRSFELADLPMVFKPQTDLIILNYIANHIIESGAVNRDFVERHVRFAHGAEDIGYGLRPDDPLE

KKAKNADKANTWSDIDFKAFAEFVKPYTLERTARESGVPAERLKALAELYADPKRKVVSFWTMGFNQHTRGVWANNL

IYNIHLLTGKISEPGNSPFSLTGQPSACGTAREVGTFSHRLPADLVVTNPKHRETAEKIWKVPAGTIQEKVGFHAVQQSR

MLKDGVLNVYWTQVSNNMQAGPNVMQEVLPGWRNPDNFVIVSDVYPTVSAQAADLILPSAMWVEKEGAFGNAE

RRTQFWHQLVKAPGEAKSDLWQLVEFSKRFTTDEVWPAELLAKAPELKGKTLYDVLFRNGQVDRFPASDLAKGYAND

EVDAFGFYIQKGLFEEYAAFGRGHGHDLAPFDAYHEARGLRWPVVDGKETRWRYREGYDPYVSKGSGVQFYGYPDKK

AIVFALPYEPPAEAPDQDYPFWLATGRVLEHWHTGSMTARVPELYKAVPDALVYMHPEDARQLKLRRGSEVKVVSRR

GEIRARVETRGRNKPPQGLVFVPFFDANKLINKVTLDATDPISKQTDYKKCAVRIELLNLA 

>16329387|gi [Periplasmic] protease; HhoA  

MKYPTWLRRIGGYLLAFAVGTAFGIANLPHAVAAADDLPPAPVITAQASVPLTSESFVAAAVSRSGPAVVRIDTETVVTR

RTDPILDDPFFQEFFGRSFPVPPRERRIAGQGSGFIIDNSGIILTNAHVVDGASKVVVTLRDGRTFDGQVRGTDEVTDLA

VVKIEPQGSALPVAPLGTSSNLQVGDWAIAVGNPVGLDNTVTLGIISTLGRSAAQAGIPDKRVEFIQTDAAINPGNSGG

PLLNARGEVIGINTAIRADATGIGFAIPIDQAKAIQNTLAAGGTVPHPYIGVQMMNITVDQAQQNNRNPNSPFIIPEVD

GILVMRVLPGTPAERAGIRRGDVIVAVDGTPISDGARLQRIVEQAGLNKALKLDLLRGDRRLSLTVQTAQLRNPTS 

>16329650|gi [Periplasmic] FKBP-type peptidyl-prolyl cis-trans isomerase 



MRGRTHGIIRPTLLRPIFLMKFFTAMRDILISLTVVTFFSLVLISVAIFGKSSPSAIAAPQEVKPVQIAQASALQTPEPSPMT

AENSANIVTTESGLQYIDEVVGEGPSPTKGQKVEVHYTGRLTDGTKFDSSVDRNKPFTFTIGVGQVIKGWDEGVATMQ

VGGKRKLIIPPDLAYGSRGAGGVIPPNATLEFEVELLGIK 

>16330225|gi [Periplasmic] C4-dicarboxylase binding protein  

MKHSRRNFLALAGASSLLAIAAPKLLAEGIPQEILNKILPLPGKYGEYYSQAKIRAFHLHNQPDTSPLHKALEELWLEVFKQ

TEGELFVSPIPHDASIPAGDPQAVQFITGGRFEIVSVAGPIIDKVAPDVIGVQNIPLLYQSAQDVFEIINQSLFAEALNGSV

AQYNLTYLRNGTFNNGMRIVTSIASKPIYKLEDFQGLKIRIPPSNDMAMTMEALGAVPEKITMNQVFRALENGTVEAQ

ENPSSVALGFKLYEVTKYLNMTNHAWSGYNTFFNTSFWESLSPTVQAVIKELLPVYQAKQIRAQEEYNQQAYQQLIGKL

GMVQTKPNLSQAPQKLIEVYRFIYSQLNSQAQSLIKNKLEEKTGIKFA 

>16331169|gi [Periplasmic] D-alanyl-D-alanine carboxypeptidase  

MKKSLFMVGTLAFFSGLPAGGAWGESLDNKVQTILDEHYQNRREPEFFSAIQLSTKVGDGDIKTYVVGTKSHAPNSPPI

DAKSLFQIGSITKSFTSVLLLQAEAENKVNLGDDFTTYLPEYDHWNGVTITQLLNMTSGLPNYSDSPTLNYGFVQSPERI

WQDKELVDVVYPQPNLPAPPLNTGYAYTNTAYTLGGLVLEKVYGQSYAELIDKKLLQPLELNNTFYPIPSYPPDILDRMV

EGSSFNPYTNPELAGKPVANGNLSWAGAAGGLVANTEDIINWVRALFVEDQLLSTEQKTQLTRLVSLITGKLIDGTTSEE

QRGFGLGVVQGYHEDWGQYWFYQGETIGHRSFYLYFPCNEVIISALFNSAVDDQNNDVKPLLVGVYEALLDDQPSLAC

KTK 

>16331793|gi [Periplasmic] periplasmic iron-binding protein  

MTTKISRRTFFVGGTALTALVVANLPRRASAQSRTINLYSSRHYNTDDALYDAFGEVNLIEASAEELIERIQSEGANSPGDI

LFTVDAGMLWRAEQAGLFQPVRSGKLNERIPENLRHPDGLWYGFTQRARVLYYSRDRVNPADLSTYEALADPQWRG

KILVRPSSNVYNLSLTASRIAIHGEPETRRWLQGLVGNFARQPEGNDTAQIRAIAAGIGDVAIANSYYYIRLQKSTDPADQ

EVVEKVSLFFPNTGSGERGTHVNVSGAGVLKNAPNRDAAIAFLEYLASDDAQRYFAEGNNEYPVIPGVPIDPVLAAHGQ

LKGDPLNVSNLGRYQPDSARLMNEVGWQ 

>3334156|gi [Periplasmic] Peptidyl-prolyl cis-trans isomerase A precursor (EC 5.2.1.8) (PPIase A) 

(Rotamase A) (Cyclophilin A) 

MSKRILAPVVTVLSLTAFSPAFAATTSTHVLLTTSAGNIELALDDQKAPVFVKNFVDYVNSGFYNGTIFHRVIPGFMVQG

GGFSSDMKQKATNPPVKNEADNGLRNLRGTISMARTSEKDSATSQFFINVADNAFLDHGQRDFGYAVFGKVVKGME

VADKISQVQTENVGPYQNVPSKPIVIQSAKIIKK 

>6647446|gi [Periplasmic] Catalase (EC 1.11.1.6) 

MSKKLTTAAGCPVAHNQNVQTAGKRGPQLLQDVWFLEKLAHFDREVIPERRMHAKGSGAYGTFTVTHDITKYTKAKL

FSEIGKQTELFARFTTVAGERGAADAERDIRGFALKFYTEEGNWDLVGNNTPVFFLRDPLKFPDLNHAVKRDPRTNMRS

AKNNWDFWTSLPEALHQVTIVMSDRGIPATYRHMHGFGSHTFSFINSDNERFWVKFHFKSQQGIKNLSDAEAAQVIG

QDRESHQRDLLESIDNQDFPKWTLKVQIMPEADAATVPYNPFDLTKVWPHKDYPLIEVGEFELNRNPQNFFAEVEQSA

FNPANVVPGISFSPDKMLQGRLFAYGDAQRYRLGVNHQHIPVNAPRCPVHSYHRDGAMRVDGNFGSTLGYEPNNEG

QWAEQPDFAEPALNLDGAAAHWDHREDEDYFSQPGDLFRLMTAEQQAILFDNTARNLNGVPKEIQLRHLRHCYKAD

PAYGEGIGKLLDIDVSEFN 



>6685241|gi [Periplasmic] L-asparaginase precursor (EC 3.5.1.1) (L-asparagine amidohydrolase) (L-

ASNase) 

MKSALKTFVPGALALLLLFPVAAQAKEVETKTKLANVVILATGGTIAGAGASAANSATYQAAKVGIEQLIAGVPELSQIAN

VRGEQVMQIASESINNENLLQLGRRVAELADSKDVDGIVITHGTDTLEETAYFLNLVEKTDKPIIVVGSMRPGTAMSAD

GMLNLYNAVAVAGSKDARGKGVLVTMNDEIQSGRDVSKMINIKTEAFKSPWGPLGMVVEGKSYWFRLPAKRHTMD

SEFDIKTIKSLPDVEIAYGYGNVSDTAVKALAQAGAKAIIHAGTGNGSVSSKVVPALQELRKQGVQIIRSSHVNAGGFVLR

NAEQPDDKYDWVVAHDLNPQKARILAMVALTKTQDSKELQRMFWEY 

>6094497|gi [Periplasmic] Trimethylamine-N-oxide reductase precursor (EC 1.7.2.3) (TMAO reductase) 

(Trimethylamine oxidase) 

MNRRDFLKGIASSSFVVLGGSSVLTPLNALAKAGINEDEWLTTGSHFGAFKMKRKNGVIAEVKPFDLDKYPTDMINGIR

GMVYNPSRVRYPMVRLDFLLKGHKSNTHQRGDFRFVRVTWDKALTLFKHSLDEVQTQYGPSGLHAGQTGWRATGQ

LHSSTSHMQRAVGMHGNYVKKIGDYSTGAGQTILPYVLGSTEVYAQGTSWPLILEHSDTIVLWSNDPYKNLQVGWNA

ETHESFAYLAQLKEKVKQGKIRVISIDPVVTKTQAYLGCEQLYVNPQTDVTLMLAIAHEMISKKLYDDKFIQGYSLGFEEF

VPYVMGTKDGVAKTPEWAAPICGVEAHVIRDLAKTLVKGRTQFMMGWCIQRQQHGEQPYWMAAVLATMIGQIGL

PGGGISYGHHYSSIGVPSSGAAAPGAFPRNLDENQKPLFDSSDFKGASSTIPVARWIDAILEPGKTIDANGSKVVYPDIK

MMIFSGNNPWNHHQDRNRMKQAFHKLECVVTVDVNWTATCRFSDIVLPACTTYERNDIDVYGAYANRGILAMQK

MVEPLFDSLSDFEIFTRFAAVLGKEKEYTRNMGEMEWLETLYNECKAANAGKFEMPDFATFWKQGYVHFGDGEVWT

RHADFRNDPEINPLGTPSGLIEIFSRKIDQFGYDDCKGHPTWMEKTERSHGGPGSDKHPIWLQSCHPDKRLHSQMCES

REYRETYAVNGREPVYISPVDAKARGIKDGDIVRVFNDRGQLLAGAVVSDNFPKGIVRIHEGAWYGPVGKDGSTEGGA

EVGALCSYGDPNTLTLDIGTSKLAQACSAYTCLVEFEKYQGKVPKVSSFDGPIEVEI 

>117780|gi [Periplasmic] Cytochrome C2 precursor (CYT C2) 

MKFQVKALAAIAAFAALPALAQEGDPEAGAKAFNQCQTCHVIVDESGTTIAGRNAKTGPNLYGVVGRTAGTQADFKG

YGEGMKEAGAKGLAWDEEHFVQYVQDPTKFLKEYTGDAKAKGKMTFKLKKEADAHNIWAYLQQVAVRP 

>115227|gi [Periplasmic] Cytochrome c-551 precursor (C551) (Cytochrome C8) 

MKPYALLSLLATGTLLAQGAWAEDPEVLFKNKGCVACHAIDTKMVGPAYKDVAAKFAGQAGAEAELAQRIKNGSQGV

WGPIPMPPNAVSDDEAQTLAKWVLSQK 

>2507571|gi [Periplasmic] Cytochrome c-551 precursor (C551) (Cytochrome C8) 

MKKILIPMLALGGALAMQPALAQDGEALFKSKPCAACHSVDTKMVGPALKEVAAKNAGVEGAADTLALHIKNGSQGV

WGPIPMPPNPVTEEEAKILAEWVLSLK 

>12230895|gi [Periplasmic] Cytochrome C4 precursor 

MNKLLVSLLLTLGLTGLAHAAGDAAAGQAKAAVCGACHGADGNSPAPNFPKLAGQGERYLLKQMHDIKDGKRTVLE

MTGLLTNLSDQDLADIAAYFASQKMSVGMADPNLVAQGEALFRGGKIAEGMPACTGCHSPSGVGIATAGFPHLGGQ

HATYVAKQLTDFREGTRTNDGDTKIMQSIAAKLSNKDIAAISSYIQGLH 

>117911|gi [Periplasmic] Cytochrome c3 precursor 



MRKLFFCGVLALAVAFALPVVAAPKAPADGLKMEATKQPVVFNHSTHKSVKCGDCHHPVNGKEDYRKCGTAGCHDS

MDKKDKSAKGYYHVMHDKNTKFKSCVGCHVEVAGADAAKKKDLTGCKKSKCHE 

>2851444|gi [Periplasmic] Cytochrome c3 precursor 

MKKMFLTGVLALAVAIAMPALAAAPKAPADGLKMDKTKQPVVFNHSTHKAVKCGDCHHPVNGKEDYQKCATAGCH

DNMDKKDKSAKGYYHAMHDKGTKFKSCVGCHLETAGADAAKKKELTGCKGSKCHS 

>117907|gi [Periplasmic] Cytochrome c3 

VDAPADMVIKAPAGAKVTKAPVAFSHKGHASMDCKTCHHKWDGAGAIQPCQASGCHANTESKKGDDSFYMAFHER

KSEKSCVGCHKSMKKGPTKCTECHPKN 

>117908|gi [Periplasmic] "Cytochrome c3, 13 kDa" 

ADAPGDDYVISAPEGMKAKPKGDKPGALQKTVPFPHTKHATVECVQCHHTLEADGGAVKKCTTSGCHDSLEFRDKAN

AKDIKLVESAFHTQCIDCHALKKKDKKPTGPTACGKCHTTN 

>461896|gi [Periplasmic] Cytochrome c' 

QFAKPEDAVKYRQSALTLMASHFGRMTPVVKGQAPYDAAQIKANVEVLKTLSALPWAAFGPGTEGGDARPEIWSDA

ASFKQKQQAFQDNIVKLSAAADAGDLDKLRAAFGDVGASCKACHDAYRKKK 

>115260|gi [Periplasmic] Soluble cytochrome b562 precursor (Cytochrome b-562) 

MRKSLLAILAVSSLVFSSASFAADLEDNMETLNDNLKVIEKADNAAQVKDALTKMRAAALDAQKATPPKLEDKSPDSPE

MKDFRHGFDILVGQIDDALKLANEGKVKEAQAAAEQLKTTRNAYHQKYR 

>3929398|gi [Periplasmic] High potential iron-sulfur protein precursor (HiPIP) 

MSDKPISKSRRDAVKVMLGTAAAIPMINLVGFGTARASAPANAVAADDATAIALKYNQDATKSERVAAARPGLPPEEQ

HCANCQFMQADAAGATDEWKGCQLFPGKLINVNGWCASWTLKAG 

>34978350|gi [Periplasmic] Azurin  

AECSVDIAGTDQMQFDKKAIEVSKSCKQFTVNLKHTGKLPRNVMGHNWVLTKTADMQAVEKDGIAAGLDNQYLKAG

DTRVLAHTKVLGGGESDSVTFDVAKLAAGDDYTFFCSFPGHGALMKGTLKLVD 

>114744|gi [Periplasmic] Azurin  

AECSVDIAGNDQMQFDKKEITVSKSCKQFTVNLKHPGKLAKNVMGHNWVLTKQADMQGAVNDGMAAGLDNNYV

KKDDARVIAHTKVIGGGETDSVTFDVSKLAAGEDYAYFCSFPGHFALMKGVLKLVD 

>114742|gi [Periplasmic] Azurin precursor 

MLAKATLAIVLSAASLPVLAAQCEATIESNDAMQYNLKEMVVDKSCKQFTVHLKHVGKMAKVAMGHNWVLTKEADK

QGVATDGMNAGLAQDYVKAGDTRVIAHTKVIGGGESDSVTFDVSKLTPGEAYAYFCSFPGHWAMMKGTLKLSN 



>114743|gi [Periplasmic] Azurin  

ACDVSIEGNDSMQFNTKSIVVDKTCKEFTINLKHTGKLPKAAMGHNVVVSKKSDESAVATDGMKAGLNNDYVKAGDE

RVIAHTSVIGGGETDSVTFDVSKLKEGEDYAFFCSFPGHWSIMKGTIELGS 

>114746|gi [Periplasmic] Azurin precursor 

MLRKLAAVSLLSLLSAPLLAAECSVDIQGNDQMQFNTNAITVDKSCKQFTVNLSHPGNLPKNVMGHNWVLSTAADM

QGVVTDGMASGLDKDYLKPDDSRVIAHTKLIGSGEKDSVTFDVSKLKEGEQYMFFCTFPGHSALMKGTLTLK 

>114747|gi [Periplasmic] Azurin  

AECKTTIDSTDQMSFNTKAIEIDKACKTFTVELTHSGSLPKNVMGHNLVISKQADMQPIATDGLSAGIDKNYLKEGDTRV

IAHTKVIGAGEKDSLTIDVSKLNAAEKYGFFCSFPGHISMMKGTVTLK 

>134619|gi [Periplasmic] Superoxide dismutase [Cu-Zn] precursor (EC 1.15.1.1) 

MNKAKTLLFTALAFGLSHQALAQDLTVKMTDLQTGKPVGTIELSQNKYGVVFTPELADLTPGMHGFHIHQNGSCASSE

KDGKVVLGGAAGGHYDPEHTNKHGFPWTDDNHKGDLPALFVSANGLATNPVLAPRLTLKELKGHAIMIHAGGDNHS

DMPKALGGGGARVACGVIQ 

>130752|gi [Periplasmic] Alkaline phosphatase precursor (APase) 

MKQSTIALALLPLLFTPVTKARTPEMPVLENRAAQGDITAPGGARRLTGDQTAALRDSLSDKPAKNIILLIGDGMGDSEI

TAARNYAEGAGGFFKGIDALPLTGQYTHYALNKKTGKPDYVTDSAASATAWSTGVKTYNGALGVDIHEKDHPTILEMA

KAAGLATGNVSTAELQDATPAALVAHVTSRKCYGPSATSEKCPGNALEKGGKGSITEQLLNARADVTLGGGAKTFAETA

TAGEWQGKTLREQAQARGYQLVSDAASLNSVTEANQQKPLLGLFADGNMPVRWLGPKATYHGNIDKPAVTCTPNP

QRNDSVPTLAQMTDKAIELLSKNEKGFFLQVEGASIDKQDHAANPCGQIGETVDLDEAVQRALEFAKKEGNTLVIVTAD

HAHASQIVAPDTKAPGLTQALNTKDGAVMVMSYGNSEEDSQEHTGSQLRIAAYGPHAANVVGLTDQTDLFYTMKAA

LGLK 

>114252|gi [Periplasmic] L-asparaginase II precursor (EC 3.5.1.1) (L-asparagine amidohydrolase II) (L-

ASNase II) (Colaspase) 

MEFFKKTALAALVMGFSGAALALPNITILATGGTIAGGGDSATKSNYTVGKVGVENLVNAVPQLKDIANVKGEQVVNI

GSQDMNDNVWLTLAKKINTDCDKTDGFVITHGTDTMEETAYFLDLTVKCDKPVVMVGAMRPSTSMSADGPFNLYN

AVVTAADKASANRGVLVVMNDTVLDGRDVTKTNTTDVATFKSVNYGPLGYIHNGKIDYQRTPARKHTSDTPFDVSKL

NELPKVGIVYNYANASDLPAKALVDAGYDGIVSAGVGNGNLYKSVFDTLATAAKTGTAVVRSSRVPTGATTQDAEVDD

AKYGFVASGTLNPQKARVLLQLALTQTKDPQQIQQIFNQY 

>113726|gi [Periplasmic] Beta-lactamase precursor (EC 3.5.2.6) (Cephalosporinase) 

MFKTTLCALLITASCSTFAAPQQINDIVHRTITPLIEQQKIPGMAVAVIYQGKPYYFTWGYADIAKKQPVTQQTLFELGSV

SKTFTGVLGGDAIARGEIKLSDPTTKYWPELTAKQWNGITLLHLATYTAGGLPLQVPDEVKSSSDLLRFYQNWQPAWA

PGTQRLYANSSIGLFGALAVKPSGLSFEQAMQTRVFQPLKLNHTWINVPPAEEKNYAWGYREGKAVHVSPGALDAEA



YGVKSTIEDMARWVQSNLKPLDINEKTLQQGIQLAQSRYWQTGDMYQGLGWEMLDWPVNPDSIINGSDNKIALAAR

PVKAITPPTPAVRASWVHKTGATGGFGSYVAFIPEKELGIVMLANKNYPNPARVDAAWQILNALQ 

>123170|gi [Periplasmic] Histidine-binding periplasmic protein precursor (HBP) 

MKKLALSLSLVLAFSSATAAFAAIPQKIRIGTDPTYAPFESKNAQGELVGFDIDLAKELCKRINTQCTFVENPLDALIPSLKA

KKIDAIMSSLSITEKRQQEIAFTDKLYAADSRLVVAKNSDIQPTVASLKGKRVGVLQGTTQETFGNEHWAPKGIEIVSYQ

GQDNIYSDLTAGRIDAAFQDEVAASEGFLKQPVGKDYKFGGPAVKDEKLFGVGTGMGLRKEDNELREALNKAFAEMR

ADGTYEKLAKKYFDFDVYGG 

>33112643|gi [Periplasmic] Leu/Ile/Val-binding protein precursor (LIV-BP) 

MNTKGKALLAGLIALAFSNMALAEDIKVAVVGAMSGPVAQYGDQEFTGAEQAVADINAKGGIKGNKLQIAKYDDACD

PKQAVAVANKVVNDGIKYVIGHLCSSSTQPASDIYEDEGILMITPAATAPELTARGYQLILRTTGLDSDQGPTAAKYILEK

VKPQRIAIVHDKQQYGEGLARAVQDGLKKGNANVVFFDGITAGEKDFSTLVARLKKENIDFVYYGGYHPEMGQILRQA

RAAGLKTQFMGPEGVANVSLSNIAGESAEGLLVTKPKNYDQVPANKPIVDAIKAKKQDPSGAFVWTTYAALQSLQAGL

NQSDDPAEIAKYLKANSVDTVMGPLTWDEKGDLKGFEFGVFDWHANGTATDAK 

>2507360|gi [Periplasmic] L-arabinose-binding periplasmic protein precursor (ABP) 

MHKFTKALAAIGLAAVMSQSAMAENLKLGFLVKQPEEPWFQTEWKFADKAGKDLGFEVIKIAVPDGEKTLNAIDSLAA

SGAKGFVICTPDPKLGSAIVAKARGYDMKVIAVDDQFVNAKGKPMDTVPLVMMAATKIGERQGQELYKEMQKRGW

DVKESAVMAITANELDTARRRTTGSMDALKAAGFPEKQIYQVPTKSNDIPGAFDAANSMLVQHPEVKHWLIVGMND

STVLGGVRATEGQGFKAADIIGIGINGVDAVSELSKAQATGFYGSLLPSPDVHGYKSSEMLYNWVAKDVEPPKFTEVTD

VVLITRDNFKEELEKKGLGGK 

>132121|gi [Periplasmic] D-ribose-binding periplasmic protein precursor 

MNMKKLATLVSAVALSATVSANAMAKDTIALVVSTLNNPFFVSLKDGAQKEADKLGYNLVVLDSQNNPAKELANVQD

LTVRGTKILLINPTDSDAVGNAVKMANQANIPVITLDRQATKGEVVSHIASDNVLGGKIAGDYIAKKAGEGAKVIELQGI

AGTSAARERGEGFQQAVAAHKFNVLASQPADFDRIKGLNVMQNLLTAHPDVQAVFAQNDEMALGALRALQTAGKS

DVMVVGFDGTPDGEKAVNDGKLAATIAQLPDQIGAKGVETADKVLKGEKVQAKYPVDLKLVVKQ 

>20141669|gi [Periplasmic] D-ribose-binding periplasmic protein precursor 

MNMKKLATLVSAVALSATVSANAMAKDTIALVISTLNNPFFVSLKDGAQKEADKLGYNLVVLDSQNNPAKELANVQDL

TVRGTKILLINPTDSDAVGNAVKMANQAKIPVITLDRQATKGDVVSHIASDNVLGGKIAGDYIAKKAGEGAKVIELQGIA

GTSAARERGEGFQQAVAAHKFNVLASQPADFDRTKGLNVMQNLLTAHPDVQAVFAQNDEMALGALRALQTAGKAD

VMVVGFDGTPDGEKAVKDGKLAATIAQLPDQIGAKGVEVADKVLKGEKVQAKYPVDLKLVIKQ 

>118473|gi [Periplasmic] D-galactose-binding periplasmic protein precursor (GBP) (D-galactose/ D-

glucose binding protein) (GGBP) 

MNKKVLTLSAVMASMLFGAAAHAADTRIGVTIYKYDDNFMSVVRKAIEQDAKAAPDVQLLMNDSQNDQSKQNDQI

DVLLAKGVKALAINLVDPAAAGTVIEKARGQNVPVVFFNKEPSRKALDSYDKAYYVGTDSKESGIIQGDLIAKHWAANQ

GWDLNKDGQIQFVLLKGEPGHPDAEARTTYVIKELNDKGIKTEQLQLDTAMWDTAQAKDKMDAWLSGPNANKIEVV



IANNDAMAMGAVEALKAHNKSSIPVFGVDALPEALALVKSGALAGTVLNDANNQAKATFDLAKNLADGKGAADGTN

WKIDNKVVRVPYVGVDKDNLAEFSKK 

>126695|gi [Periplasmic] Maltose-binding periplasmic protein precursor (Maltodextrin-binding protein) 

(MMBP) 

MKIKTGARILALSALTTMMFSASALAKIEEGKLVIWINGDKGYNGLAEVGKKFEKDTGIKVTVEHPDKLEEKFPQVAATG

DGPDIIFWAHDRFGGYAQSGLLAEITPDKAFQDKLYPFTWDAVRYNGKLIAYPIAVEALSLIYNKDLLPNPPKTWEEIPAL

DKELKAKGKSALMFNLQEPYFTWPLIAADGGYAFKYENGKYDIKDVGVDNAGAKAGLTFLVDLIKNKHMNADTDYSIA

EAAFNKGETAMTINGPWAWSNIDTSKVNYGVTVLPTFKGQPSKPFVGVLSAGINAASPNKELAKEFLENYLLTDEGLEA

VNKDKPLGAVALKSYEEELAKDPRIAATMENAQKGEIMPNIPQMSAFWYAVRTAVINAASGRQTVDEALKDAQTRITK 

>34395927|gi [Periplasmic] Soluble lytic murein transglycosylase precursor (EC 3.2.1.-) (Slt70) 

(Exomuramidase) 

MEKAKQVTWRLLAAGVCLLTVSSVARADSLDEQRSRYAQIKQAWDNRQMDVVEQMMPGLKDYPLYPYLEYRQITD

DLMNQPAVTVTNFVRANPTLPPARTLQSRFVNELARREDWRGLLAFSPEKPGTTEAQCNYYYAKWNTGQSEEAWQG

AKELWLTGKSQPNACDKLFSVWRASGKQDPLAYLERIRLAMKAGNTGLVTVLAGQMPADYQTIASAIISLANNPNTVL

TFARTTGATDFTRQMAAVAFASVARQDAENARLMIPSLAQAQQLNEDQIQELRDIVAWRLMGNDVTDEQAKWRDD

AIMRSQSTSLIERRVRMALGTGDRRGLNTWLARLPMEAKEKDEWRYWQADLLLERGREAEAKEILHQLMQQRGFYP

MVAAQRIGEEYELKIDKAPQNVDSALTQGPEMARVRELMYWNLDNTARSEWANLVKSKSKTEQAQLARYAFNNQW

WDLSVQATIAGKLWDHLEERFPLAYNDLFKRYTSGKEIPQSYAMAIARQESAWNPKVKSPVGASGLMQIMPGTATHT

VKMFSIPGYSSPGQLLDPETNINIGTSYLQYVYQQFGNNRIFSSAAYNAGLGRVRTWLGNSAGRIDAVAFVESIPFSETR

GYVKNVLAYDAYYRYFMGDKPTLMSATEWGRRY 

>114739|gi [Periplasmic] Pseudoazurin precursor (Cupredoxin) (Blue copper protein) 

MRNIAIKFAAAGILAMLAAPALAENIEVHMLNKGAEGAMVFEPAYIKANPGDTVTFIPVDKGHNVESIKDMIPEGAEKF

KSKINENYVLTVTQPGAYLVKCTPHYAMGMIALIAVGDSPANLDQIVSAKKPKIVQERLEKVIASAK 

>33112646|gi [Periplasmic] Leucine-specific binding protein precursor (LS-BP) (L-BP) 

MKRNAKTIIAGMIALAISHTAMADDIKVAVVGAMSGPIAQWGIMEFNGAEQAIKDINAKGGIKGDKLVGVEYDDACD

PKQAVAVANKIVNDGIKYVIGHLCSSSTQPASDIYEDEGILMISPGATAPELTQRGYQHIMRTAGLDSSQGPTAAKYILET

VKPQRIAIIHDKQQYGEGLARSVQDGLKAANANVVFFDGITAGEKDFSALIARLKKENIDFVYYGGYYPEMGQMLRQA

RSVGLKTQFMGPEGVGNASLSNIAGDAAEGMLVTMPKRYDQDPANQGIVDALKADKKDPSGPYVWITYAAVQSLAT

ALERTGSDEPLALVKDLKANGANTVIGPLNWDEKGDLKGFDFGVFQWHADGSSTAAK 

>127542|gi [Periplasmic] Aldose 1-epimerase precursor (EC 5.1.3.3) (Mutarotase) 

MKKLAILGVTVYSFAQLANAATLNVKSYGTTQNGQKVDLYTMSNNNGVSVSFISFGGVITQILTPDAQGKQNNIVLGF

DDLKGYEVTDTKEGIHFGGLIGRYANRIGNAKFSLDGKTYNLEKNNGPNSLHSGNPGFDKRVWQVKPLVSKGETVKASL

KLTSPNGDQGFPGKLDVEVIYSLSDQNEFKIEYKAKTDQPTVVNLTNHSYFNLSGAGNNPYGVLDHVVQLNAGRILVTD

QNSLPTGEIASVAGTPFDFRMPKAIVKDIRANNQQLAYGYGYDQTWVINQKSQGKLNLAAIVVDPKSKRTMQVLTTEP

SVQMYTADHLLGNIVGANGVLYRQADALALETQHFPDSPNQPTFPSTRLNPNQTYNSVTVFKFGVQK 



>131573|gi [Periplasmic] Protease III precursor (EC 3.4.24.55) (Pitrilysin) (Protease pi) 

MPRSTWFKALLLLVALWAPLSQAETGWQPIQETIRKSDKDNRQYQAIRLDNGMVVLLVSDPQAVKSLSALVVPVGSLE

DPEAYQGLAHYLEHMSLMGSKKYPQADSLAEYLKMHGGSHNASTAPYRTAFYLEVENDALPGAVDRLADAIAEPLLDK

KYAERERNAVNAELTMARTRDGMRMAQVSAETINPAHPGSKFSGGNLETLSDKPGNPVQQALKDFHEKYYSANLMK

AVIYSNKPLPELAKMAADTFGRVPNKESKKPEITVPVVTDAQKGIIIHYVPALPRKVLRVEFRIDNNSAKFRSKTDELITYLI

GNRSPGTLSDWLQKQGLVEGISANSDPIVNGNSGVLAISASLTDKGLANRDQVVAAIFSYLNLLREKGIDKQYFDELANV

LDIDFRYPSITRDMDYVEWLADTMIRVPVEHTLDAVNIADRYDAKAVKERLAMMTPQNARIWYISPKEPHNKTAYFVD

APYQVDKISAQTFADWQKKAADIALSLPELNPYIPDDFSLIKSEKKYDHPELIVDESNLRVVYAPSRYFASEPKADVSLILR

NPKAMDSARNQVMFALNDYLAGLALDQLSNQASVGGISFSTNANNGLMVNANGYTQRLPQLFQALLEGYFSYTATE

DQLEQAKSWYNQMMDSAEKGKAFEQAIMPAQMLSQVPYFSRDERRKILPSITLKEVLAYRDALKSGARPEFMVIGNM

TEAQATTLARDVQKQLGADGSEWCRNKDVVVDKKQSVIFEKAGNSTDSALAAVFVPTGYDEYTSSAYSSLLGQIVQPW

FYNQLRTEEQLGYAVFAFPMSVGRQWGMGFLLQSNDKQPSFLWERYKAFFPTAEAKLRAMKPDEFAQIQQAVITQM

LQAPQTLGEEASKLSKDFDRGNMRFDSRDKIVAQIKLLTPQKLADFFHQAVVEPQGMAILSQISGSQNGKAEYVHPEG

WKVWENVSALQQTMPLMSEKNE 

>118558|gi [Periplasmic] Glucose dehydrogenase-A [pyrroloquinoline-quinone] precursor (EC 1.1.99.17) 

(Quinoprotein glucose DH) (GDH-A) 

MNQPTSRSGLTTFTVIIIGLLALFLLIGGIWLATLGGSIYYIIAGVLLLIVAWQLYKRASTALWFYAALMLGTIIWSVWEVGT

DFWALAPRLDILGILGLWLLVPAVTRGINNLGSSKVALSSTLAIAIVLMVYSIFNDPQEINGEIKTPQPETAQAVPGVAES

DWPAYGRTQAGVRYSPLKQINDQNVKDLKVAWTLRTGDLKTDNDSGETTNQVTPIKIGNNMFICTAHQQLIAIDPAT

GKEKWRFDPKLKTDKSFQHLTCRGVMYYDANNTTEFATSLQSKKSSSTQCPRKVFVPVNDGRLVAVNADTGKACTDF

GQNGQVNLQEFMPYAYPGGYNPTSPGIVTGSTVVIAGSVTDNYSNKEPSGVIRGYDVNTGKLLWVFDTGAADPNAM

PGEGTTFVHNSPNAWAPLAYDAKLDIVYVPTGVGTPDIWGGDRTELKERYANSMLAINASTGKLVWNFQTTHHDLW

DMDVPSQPSLADIKNKAGQTVPAIYVLTKTGNAFVLDRRNGQPIVPVTEKPVPQTVKRGPQTKGEFYSKTQPFSDLNLA

PQDKLTDKDMWGATMLDQLMCRVSFKRLNYDGIYTPPSENGTLVFPGNLGVFEWGGMSVNPDRQVAVMNPIGLPF

VSRLIPADPNRAQTAKGAGTEQGVQPMYGVPYGVEISAFLSPLGLPCKQPAWGYVAGVDLKTHEVVWKKRIGTIRDSL

PNLFQLPAVKIGVPGLGGSISTAGNVMFVGATQDNYLRAFNVTNGKKLWEARLPAGGQATPMTYEINGKQYVVIMA

GGHGSFGTKMGDYLVAYALPDNK 

>131446|gi [Periplasmic] Phosphate-binding periplasmic protein precursor (PBP) 

MKVMRTTVATVVAATLSMSAFSVFAEASLTGAGATFPAPVYAKWADTYQKETGNKVNYQGIGSSGGVKQIIANTVDF

GASDAPLSDEKLAQEGLFQFPTVIGGVVLAVNIPGLKSGELVLDGKTLGDIYLGKIKKWDDEAIAKLNPGLKLPSQNIAVV

RRADGSGTSFVFTSYLAKVNEEWKNNVGTGSTVKWPIGLGGKGNDGIAAFVQRLPGAIGYVEYAYAKQNNLAYTKLIS

ADGKPVSPTEENFANAAKGADWSKTFAQDLTNQKGEDAWPITSTTFILIHKDQKKPEQGTEVLKFFDWAYKTGAKQA

NDLDYASLPDSVVEQVRAAWKTNIKDSSGKPLY 

>20141676|gi [Periplasmic] Periplasmic oligopeptide-binding protein precursor 

MSNITKKSLIAAGILTALIAASAATAADVPAGVQLADKQTLVRNNGSEVQSLDPHKIEGVPESNVSRDLFEGLLISDVEGH

PSPGVAEKWENKDFKVWTFHLRENAKWSDGTPVTAHDFVYSWQRLADPNTASPYASYLQYGHIANIDDIIAGKKPAT

DLGVKALDDHTFEVTLSEPVPYFYKLLVHPSVSPVPKSAVEKFGDKWTQPANIVTNGAYKLKNWVVNERIVLERNPQY



WDNAKTVINQVTYLPISSEVTDVNRYRSGEIDMTYNNMPIELFQKLKKEIPNEVRVDPYLCTYYYEINNQKAPFNDVRVR

TALKLALDRDIIVNKVKNQGDLPAYSYTPPYTDGAKLVEPEWFKWSQQKRNEEAKKLLAEAGFTADKPLTFDLLYNTSDL

HKKLAIAVASIWKKNLGVNVNLENQEWKTFLDTRHQGTFDVARAGWCADYNEPTSFLNTMLSDSSNNTAHYKSPAFD

KLIADTLKVADDTQRSELYAKAEQQLDKDSAIVPVYYYVNARLVKPWVGGYTGKDPLDNIYVKNLYIIKH 

>115147|gi [Periplasmic] Vitamin B12 transport periplasmic protein btuE 

MQDSILTTVVKDIDGEVTTLEKFAGNVLLIVNVASKCGLTPQYEQLENIQKAWVDRGFMVLGFPCNQFLEQEPGSDEEI

KTYCTTTWGVTFPMFSKIEVNGEGRHPLYQKLIAAAPTAVAPEESGFYARMVSKGRAPLYPDDILWNFEKFLVGRDGK

VIQRFSPDMTPEDPIVMESIKLALAK 

>129550|gi [Periplasmic] Penicillin G acylase precursor (EC 3.5.1.11) (Penicillin G amidase) (Penicillin G 

amidohydrolase) 

MKNRNRMIVNCVTASLMYYWSLPALAEQSSSEIKIVRDEYGMPHIYANDTWHLFYGYGYVVAQDRLFQMEMARRST

QGTVAEVLGKDFVKFDKDIRRNYWPDAIRAQIAALSPEDMSILQGYADGMNAWIDKVNTNPETLLPKQFNTFGFTPKR

WEPFDVAMIFVGTMANRFSDSTSEIDNLALLTALKDKYGVSQGMAVFNQLKWLVNPSAPTTIAVQESNYPLKFNQQN

SQTAALLPRYDLPAPMLDRPAKGADGALLALTAGKNRETIAAQFAQGGANGLAGYPTTSNMWVIGKSKAQDAKAIM

VNGPQFGWYAPAYTYGIGLHGAGYDVTGNTPFAYPGLVFGHNGVISWGSTAGFGDDVDIFAERLSAEKPGYYLHNGK

WVKMLSREETITVKNGQAETFTVWRTVHGNILQTDQTTQTAYAKSRAWDGKEVASLLAWTHQMKAKNWQEWTQ

QAAKQALTINWYYADVNGNIGYVHTGAYPDRQSGHDPRLPVPGTGKWDWKGLLPFEMNPKVYNPQSGYIANWNN

SPQKDYPASDLFAFLWGGADRVTEIDRLLEQKPRLTADQAWDVIRQTSRQDLNLRLFLPTLQAATSGLTQSDPRRQLVE

TLTRWDGINLLNDDGKTWQQPGSAILNVWLTSMLKRTVVAAVPMPFDKWYSASGYETTQDGPTGSLNISVGAKILYE

AVQGDKSPIPQAVDLFAGKPQQEVVLAALEDTWETLSKRYGNNVSNWKTPAMALTFRANNFFGVPQAAAEETRHQA

EYQNRGTENDMIVFSPTTSDRPVLAWDVVAPGQSGFIAPDGTVDKHYEDQLKMYENFGRKSLWLTKQDVEAHKESQ

EVLHVQR 

>33302617|gi [Periplasmic] Sulfate-binding protein precursor SBP (Sulfate starvation-induced protein 2) 

(SSI2) 

MNKWGVGLTFLLAATSVMAKDIQLLNVSYDPTRELYEQYNKAFSAHWKQQTGDNVVIRQSHGGSGKQATSVINGIEA

DVVTLALAYDVDAIAERGRIDKEWIKRLPDNSAPYTSTIVFLVRKGNPKQIHDWNDLIKPGVSVITPNPKSSGGARWNYL

AAWGYALHHNNNDQAKAQDFVRALYKNEEVLDSGARGSTNTFVERGIGDVLIAWENEALLAANELGKDKFEIVTPSES

ILAEPTVSVVDKVVEKKGTKEVAEAYLKYLYSPEGQEIAAKNYYRPRDAEVAKKYENAFPKLKLFTIDEEFGGWTKAQKEH

FANGGTFDQISKR 

>2506086|gi [Periplasmic] Protein ushA precursor [Includes: UDP-sugar hydrolase (EC 3.6.1.45) (UDP-

sugar diphosphatase) (UDP-sugar pyrophosphatase); 5'-nucleotidase (EC 3.1.3.5) (5'-NT)] 

MKLLQRGVALALLTTFTLASETALAYEQDKTYKITVLHTNDHHGHFWRNEYGEYGLAAQKTLVDGIRKEVAAEGGSVLL

LSGGDINTGVPESDLQDAEPDFRGMNLVGYDAMAIGNHEFDNPLTVLRQQEKWAKFPLLSANIYQKSTGERLFKPWA

LFKRQDLKIAVIGLTTDDTAKIGNPEYFTDIEFRKPADEAKLVIQELQQTEKPDIIIAATHMGHYDNGEHGSNAPGDVEM

ARALPAGSLAMIVGGHSQDPVCMAAENKKQVDYVPGTPCKPDQQNGIWIVQAHEWGKYVGRADFEFRNGEMKM

VNYQLIPVNLKKKVTWEDGKSERVLYTPEIAENQQMISLLSPFQNKGKAQLEVKIGETNGRLEGDRDKVRFVQTNMGR



LILAAQMDRTGADFAVMSGGGIRDSIEAGDISYKNVLKVQPFGNVVVYADMTGKEVIDYLTAVAQMKPDSGAYPQFA

NVSFVAKDGKLNDLKIKGEPVDPAKTYRMATLNFNATGGDGYPRLDNKPGYVNTGFIDAEVLKAYIQKSSPLDVSVYEP

KGEVSWQ 

>130735|gi [Periplasmic] Periplasmic appA protein precursor  

MKAILIPFLSLLIPLTPQSAFAQSEPELKLESVVIVSRHGVRAPTKATQLMQDVTPDAWPTWPVKLGWLTPRGGELIAYL

GHYQRQRLVADGLLAKKGCPQSGQVAIIADVDERTRKTGEAFAAGLAPDCAITVHTQADTSSPDPLFNPLKTGVCQLD

NANVTDAILSRAGGSIADFTGHRQTAFRELERVLNFPQSNLCLKREKQDESCSLTQALPSELKVSADNVSLTGAVSLASM

LTEIFLLQQAQGMPEPGWGRITDSHQWNTLLSLHNAQFYLLQRTPEVARSRATPLLDLIKTALTPHPPQKQAYGVTLPT

SVLFIAGHDTNLANLGGALELNWTLPGQPDNTPPGGELVFERWRRLSDNSQWIQVSLVFQTLQQMRDKTPLSLNTPP

GEVKLTLAGCEERNAQGMCSLAGFTQIVNEARIPACSL 

>130070|gi [Periplasmic] Periplasmic [Fe] hydrogenase large subunit (EC 1.12.7.2) (Fe hydrogenlyase) 

MSRTVMERIEYEMHTPDPKADPDKLHFVQIDEAKCIGCDTCSQYCPTAAIFGEMGEPHSIPHIEACINCGQCLTHCPEN

AIYEAQSWVPEVEKKLKDGKVKCIAMPAPAVRYALGDAFGMPVGSVTTGKMLAALQKLGFAHCWDTEFTADVTIWE

EGSEFVERLTKKSDMPLPQFTSCCPGWQKYAETYYPELLPHFSTCKSPIGMNGALAKTYGAERMKYDPKQVYTVSIMPC

IAKKYEGLRPELKSSGMRDIDATLTTRELAYMIKKAGIDFAKLPDGKRDSLMGESTGGATIFGVTGGVMEAALRFAYEAV

TGKKPDSWDFKAVRGLDGIKEATVNVGGTDVKVAVVHGAKRFKQVCDDVKAGKSPYHFIEYMACPGGCVCGGGQP

VMPGVLEAMDRTTTRLYAGLKKRLAMASANKA 

>130072|gi [Periplasmic] Periplasmic [Fe] hydrogenase small subunit precursor (EC 1.12.7.2) (Fe 

hydrogenlyase small chain) 

MQIASITRRGFLKVACVTTGAALIGIRMTGKAVAAVKQIKDYMLDRINGVYGADAKFPVRASQDNTQVKALYKSYLEKP

LGHKSHDLLHTHWFDKSKGVKELTTAGKLPNPRASEFEGPYPYE 

>2507367|gi [Periplasmic] Ferrichrome-binding periplasmic protein precursor 

MSGLPLISRRRLLTAMALSPLLWQMNTAHAAAIDPNRIVALEWLPVELLLALGIVPYGVADTINYRLWVSEPPLPDSVID

VGLRTEPNLELLTEMKPSFMVWSAGYGPSPEMLARIAPGRGFNFSDGKQPLAMARKSLTEMADLLNLQSAAETHLAQ

YEDFIRSMKPRFVKRGARPLLLTTLIDPRHMLVFGPNSLFQEILDEYGIPNAWQGETNFWGSTAVSIDRLAAYKDVDVLC

FDHDNSKDMDALMATPLWQAMPFVRAGRFQRVPAVWFYGATLSAMHFVRVLDNAIGGKA 

>129551|gi [Periplasmic] Penicillin G acylase precursor (EC 3.5.1.11) (Penicillin G amidase) (Penicillin 

amidohydrolase) 

MKNRNRMIVNGIVTSLICCSSLSALAASPPTEVKIVRDEYGMPHIYADDTYRLFYGYGYVVAQDRLFQMEMARRSTQG

TVSEVLGKAFVSFDKDIRQNYWPDSIRAQIASLSAEDKSILQGYADGMNAWIDKVNASPDKLLPQQFSTFGFKPKHWE

PFDVAMIFVGTMANRFSDSTSEIDNLALLTAVKDKYGNDEGMAVFNQLKWLVNPSAPTTIAARESSYPLKFDLQNTQT

AALLVPRYDQPAPMLDRPAKGTDGALLAVTAIKNRETIAAQFANGANGLAGYPTTSNMWVIGKNKAQDAKAIMVNG

PQFGWYAPAYTYGIGLHGAGYDVTGNTPFAYPGLVFGHNGTISWGSTAGFGDDVDIFAEKLSAEKPGYYQHNGEWV

KMLSRKETIAVKDGQPETFTVWRTLDGNVIKTDTRTQTAYAKARAWAGKEVASLLAWTHQMKAKNWPEWTQQAA

KQALTINWYYADVNGNIGYVHTGAYPDRQPGHDPRLPVPDGKWDWKGLLSFDLNPKVYNPQSGYIANWNNSPQKD



YPASDLFAFLWGGADRVTEIDTILDKQPRFTADQAWDVIRQTSLRDLLRLFLPALKDATANLAENDPRRQLVDKLASWD

GENLVNDDGKTYQQPGSAILNAWLTSMLKRTVVAAVPAPFGKWYSASGYETTQDGPTGSLNISVGAKILYEALQGDKS

PIPQAVDLFGGKPEQEVILAALDDAWQTLSKRYGNDVTGWKTPAMALTFRANNFFGVPQAAAKEARHQAEYQNRGT

ENDMIVFSPTSGNRPVLAWDVVAPGQSGFIAPDGKADKHYDDQLKMYESFGRKSLWLTPQDVDEHKESQEVLQVQR 

>729161|gi [Periplasmic] "2',3'-cyclic-nucleotide 2'-phosphodiesterase precursor (EC 3.1.4.16)" 

MIKFSATLLATLIAASVNAATVDLRIMETTDLHSNMMDFDYYKDTATEKFGLVRTASLINDARNEVKNSVLVDNGDLIQ

GSPLADYMSAKGLKAGDIHPVYKALNTLDYTVGTLGNHEFNYGLDYLKNALAGAKFPYVNANVIDARTKQPMFTPYLIK

DTEVVDKDGKKQTLKIGYIGVVPPQIMGWDKANLSGKVTVNDITETVRKYVPEMREKGADVVVVLAHSGLSADPYKV

MAENSVYYLSEIPGVNAIMFGHAHAVFPGKDFADIEGADIAKGTLNGVPAVMPGMWGDHLGVVDLQLSNDSGKWQ

VTQAKAEARPIYDIANKKSLAAEDSKLVETLKADHDATRQFVSKPIGKSADNMYSYLALVQDDPTVQVVNNAQKAYVE

HYIQGDPDLAKLPVLSAAAPFKVGGRKNDPASYVEVEKGQLTFRNAADLYLYPNTLIVVKASGKEVKEWLECSAGQFNQ

IDPNSTKPQSLINWDGFRTYNFDVIDGVNYQIDVTQPARYDGECQMINANAERIKNLTFNGKPIDPNAMFLVATNNYR

AYGGKFAGTGDSHIAFASPDENRSVLAAWIADESKRAGEIHPAADNNWRLAPIAGDKKLDIRFETSPSDKAAAFIKEKG

QYPMNKVATDDIGFAIYQVDLSK 

>19924279|gi [Periplasmic] Protease do precursor 

MKKTTLALSALALSLGLALSPLSATAAETSSATTAQQMPSLAPMLEKVMPSVVSINVEGSTTVNTPRMPRNFQQFFGD

DSPFCQEGSPFQSSPFCQGGQGGNGGGQQQKFMALGSGVIIDADKGYVVTNNHVVDNATVIKVQLSDGRKFDAKM

VGKDPRSDIALIQIQNPKNLTAIKMADSDALRVGDYTVAIGNPFGLGETVTSGIVSALGRSGLNAENYENFIQTDAAINR

GNSGGALVNLNGELIGINTAILAPDGGNIGIGFAIPSNMVKNLTSQMVEYGQVKRGELGIMGTELNSELAKAMKVDAQ

RGAFVSQVLPNSSAAKAGIKAGDVITSLNGKPISSFAALRAQVGTMPVGSKLTLGLLRDGKQVNVNLELQQSSQNQVD

SSSIFNGIEGAEMSNKGKDQGVVVNNVKTGTPAAQIGLKKGDVIIGANQQAVKNIAELRKVLDSKPSVLALNIQRGDSTI

YLLMQ 

>121418|gi [Periplasmic] "Glycerophosphoryl diester phosphodiesterase, periplasmic precursor (EC 

3.1.4.46) (Glycerophosphodiester phosphodiesterase)" 

MKLTLKNLSMAIMMSTIVMGSSAMAADSNEKIVIAHRGASGYLPEHTLPAKAMAYAQGADYLEQDLVMTKDDNLVV

LHDHYLDRVTDVADRFPDRARKDGRYYAIDFTLDEIKSLKFTEGFDIENGKKVQTYPGRFPMGKSDFRVHTFEEEIEFVQ

GLNHSTGKNIGIYPEIKAPWFHHQEGKDIAAKTLEVLKKYGYTGKDDKVYLQCFDADELKRIKNELEPKMGMELNLVQLI

AYTDWNETQQKQPDGSWVNYNYDWMFKPGAMKQVAEYADGIGPDYHMLIEETSQPGNIKLTGMVQDAQQNKLV

VHPYTVRSDKLPEYTPDVNQLYDALYNKAGVNGLFTDFPDKAVKFLNKE 

>3183509|gi [Periplasmic] Lysine-arginine-ornithine-binding periplasmic protein precursor (LAO-binding 

protein) 

MKKSILALSLLVGLSTAASSYAALPETVRIGTDTTYAPFSSKDAKGDFVGFDIDLGNEMCKRMQVKCTWVASDFDALIPS

LKAKKIDAIISSLSITDKRQQEIAFSDKLYAADSRLIAAKGSPIQPTLDSLKGKHVGVLQGSTQEAYANETWRSKGVDVVAY

ANQDLVYSDLAAGRLDAALQDEVAASEGFLKQPAGKDFAFAGSSVKDKKYFGDGTGVGLRKDDAELTAAFNKALGELR

QDGTYDKMAKKYFDFNVYGD 

>121394|gi [Periplasmic] Glutamine-binding periplasmic protein precursor (GlnBP) 



MKSVLKVSLAALTLAFAVSSHAADKKLVVATDTAFVPFEFKQGDKYVGFDVDLWAAIAKELKLDYELKPMDFSGIIPALQ

TKNVDLALAGITITDERKKAIDFSDGYYKSGLLVMVKANNNDVKSVKDLDGKVVAVKSGTGSVDYAKANIKTKDLRQFP

NIDNAYMELGTNRADAVLHDTPNILYFIKTAGNGQFKAVGDSLEAQQYGIAFPKGSDELRDKVNGALKTLRENGTYNEI

YKKWFGTEPK 

>113573|gi [Periplasmic] Albicidin resistance protein 

MYDRWFSQQELQVLPFADEDEQRNQTWLELVGEAQQLMANAARQMSRGRLRWQPAGWSSWSRIHRHAEFLTRL

NEMHAAEPQMREQTGVTPEMIDFITRAFAESKLAIWARYLNAEELAFTRQHYFDRLMEWPALVADLHRACREKRDRP

PRKVSSWRSAAWRCSSLTRVKMRRRSRISLCHAQVPALMKGTWMTSEVLSWLQQAIGVMMRQAQGPRE 

>17380525|gi [Periplasmic] Glycerol-3-phosphate-binding periplasmic protein precursor 

MKPLHYTASALALGLALMGNAQAVTTIPFWHSMEGELGKEVDSLAQRFNAENPDYKIVPTYKGNYEQNLSAGIAAFRT

GNAPAILQVYEVGTATMMASKAIKPVYDVFKEAGIQFDESQFVPTVSGYYSDSKTGHLLSQPFNSSTPVLYYNKDAFKK

AGLDPEQPPKTWQDLADYAAKLKASGMKCGYASGWQGWIQLENFSAWNGLPFASKNNGFDGTDAVLEFNKPEQV

KHIAMLEEMNKKGDFSYVGRKDESTEKFYNGDCAMTTASSGSLANIREYAKFNYGVGMMPYDADAKDAPQNAIIGG

ASLWVMQGKDKETYTGVAKFLDFLAKPENAAEWHQKTGYLPITKAAYDLTREQGFYEKNPGADTATRQMLNKPPLPF

TKGLRLGNMPQIRVIVDEELESVWTGKKTPQQALDTAVERGNQLLRRFEKSTKS 

>120230|gi [Periplasmic] Flagellar filament 41 kDa core protein (Flagellin) (P41) (41 kDa antigen) 

MIINHNTSAINASRNNGINAANLSKTQEKLSSGYRINRASDDAAGMGVSGKINAQIRGLSQASRNTSKAINFIQTTEGNL

NEVEKVLVRMKELAVQSGNGTYSDADRGSIQIEIEQLTDEINRIADQAQYNQMHMLSNKSASQNVRTAEELGMQPAK

INTPASLSGSQASWTLRVHVGANQDEAIAVNIYAANVANLFSGEGAQTAQAAPVQEGVQQEGAQQPAPATAPSQGG

VNSPVNVTTTVDANTSLAKIENAIRMISDQRANLGAFQNRLESIKDSTEYAIENLKASYAQIKDATMTDEVVAATTNSILT

QSAMAMIAQANQVPQYVLSLLR 

>129762|gi [Periplasmic] Periplasmic pectate lyase precursor (EC 4.2.2.2) 

MKKRALLLSMSVLAMLYIPAGQAAEIDRLTVVKQYVDNVLNKASDTYHGDKPSPLLADGVDPRTGQQMEWIFPDGRR

AVLSNFSAQQNLMRVMSGLSELSGDPQYQKRAEDIVRYHFQNYQDNSGLLYWGGHRFVDLKTLQPEGPSEKEKVHEL

KNAYPYYDLMFSVDSDATTRFIRGFWNAHVYDWRILETSRHGEYGKPMGALWESTFEQQPPFFATKGLSFLNAGNDLI

YSASLLYKYQQDQGALVWAKRLADQYVLPRDAKTGLGVYQFTQALKREEPTDDADTHSKFGDRAQRQFGPEFGPTAL

EGNMMLKGRTSTLYSENALMQLQLGKDLGGQGDDLLKWTVDGLKAFAKYGYNEQDNTFRPMIANGQDLSNYTLPR

DGYYGKKGSVLKPYKAGNEFLISYARAYAVDNDPLLWKVARGIASDQGLGDIGSAPGKEMKVKLDTTNSDPYALFALLD

LYNASQVAEYRSLAEKVADNIIKTRYIDGFFMASPDRQYADVDAIEPYALLALEASLRNKPQAVAPFLNGAGFTEVLT 

>118581|gi [Periplasmic] Methanol dehydrogenase subunit 1 precursor (EC 1.1.99.8) (MDH large alpha 

subunit) (MEDH) 

MNRNTPKARGASSLAMAVAMGLAVLTTAPATANDQLVELAKDPANWVMTGRDYNAQNYSEMTDINKENVKQLRP

AWSFSTGVLHGHEGTPLVVGDRMFIHTPFPNTTFALDLNEPGKILWQNKPKQNPTARTVACCDVVNRGLAYWPGDD

QVKPLIFRTQLDGHIVAMDAETGETRWIMENSDIKVGSTLTIAPYVIKDLVLVGSSGAELGVRGYVTAYDVKSGEMRWR

AFATGPDEELLLAEDFNAPNPHYGQKNLGLETWEGDAWKIGGGTNWGWYAYDPEVDLFYYGSGNPAPWNETMRP



GDNKWTMAIWGREATTGEAKFAYQKTPHDEWDYAGVNVMMLSEQEDKQGQMRKLLTHPDRNGIVYTLDRTNGD

LISADKMDDTVNWVKEVQLDTGLPVRDPEFGTRMDHKARDICPSAMGYHNQGHDSYDPERKVFMLGINHICMDWE

PFMLPYRAGQFFVGATLTMYPGPKATAERAGAGQIKAYDAISGEMKWEKMERFSVWGGTMATAGGLTFYVTLDGFI

KARDSDTGDLLWKFKLPSGVIGHPMTYKHDGRQYVAIMYGVGGWPGVGLVFDLADPTAGLGSVGAFKRLQEFTQM

GGGVMVFSLDGESPYSDPNVGEYAPGEPT 

>116921|gi [Periplasmic] Copper resistance protein A precursor 

MESRTSRRTFVKGLAAAGVLGGLGLWRSPSWAASGSPALSVLSGTEFDLSIGEMPVNITGRRRTAMAINGGLPGPLLR

WKEGDTVTLRVRNRLDAATSIHWHGIILPPNMDGVPGLSFAGIEPGGVYVYQFKVQQNGTYWYHSHSGFQEQVGVY

GPLVIEAKEPEPFKYDSEHVVMLTDWTDEDPVSLMRTLKKQSDYYNFHKRTVGDFVNDVADKGWAATVADRKMWA

EMKMNPTDLADVSGATYTYLLNGQAPNMNWTGLFRPGEKLRLRFINGSAMTYFDIRIPGLKMTVVASDGQFVNPVE

VDELRIAVAETFDVIVEPTAEAYTVFAQSMDRTGYARGTLAVREGLVAQVPPLDPRPLVTMDDMGMGGMDHGSMD

GMSGMDSGADDGMQTMSSMGGDSMPAMDHSKMSTMQGMDHGAMSGMDHGAMGGMVMQSHPASENDN

PLVDMQAMSPTAKLNDPGLGLRNNGRKVLTYADLKSTFEDPDGREPSRTIELHLTGHMEKFAWSFDGIKFADAQPLIL

KYGERVRIVLVNDTMMTHPIHLHGMWSDLEDEDGNFRVRKHTIDMPPGSKRSYRVTADALGRWAYHCHLLYHMEM

GMFREVRVEE 

>130113|gi [Periplasmic] Periplasmic [NiFe] hydrogenase small subunit precursor (EC 1.12.2.1) (NiFe 

hydrogenlyase small chain) 

MKFCTAVAVAMGMGPAFAPKVAEALTAKKRPSVVYLHNAECTGCSESLLRTVDPYVDELILDVISMDYHETLMAGAG

HAVEEALHEAIKGDFVCVIEGGIPMGDGGYWGKVGRRNMYDICAEVAPKAKAVIAIGTCATYGGVQAAKPNPTGTVG

VNEALGKLGVKAINIAGCPPNPMNFVGTVVHLLTKGMPELDKQGRPVMFFGETVHDNCPRLKHFEAGEFATSFGSPE

AKKGYCLYELGCKGPDTYNNCPKQLFNQVNWPVQAGHPCIACSEPNFWDLYSPFYSA 

>130103|gi [Periplasmic] Periplasmic [NiFe] hydrogenase large subunit precursor (EC 1.12.2.1) (NiFe 

hydrogenlyase large chain) 

SEMQGNKIVVDPITRIEGHLRIEVEVEGGKIKNAWSMSTLFRGLEMILKGRDPRDAQHFTQRACGVCTYVHALASVRA

VDNCVGVKIPENATLMRNLTMGAQYMHDHLVHFYHLHALDWVNVANALNADPAKAARLANDLSPRKTTTESLKAV

QAKVKALVESGQLGIFTNAYFLGGHPAYVLPAEVDLIATAHYLEALRVQVKAARAMAIFGAKNPHTQFTVVGGCTNYD

SLRPERIAEFRKLYKEVREFIEQVYITDLLAVAGFYKNWAGIGKTSNFLTCGEFPTDEYDLNSRYTPQGVIWGNDLSKVDD

FNPDLIEEHVKYSWYEGADAHHPYKGVTKPKWTEFHGEDRYSWMKAPRYKGEAFEVGPLASVLVAYAKKHEPTVKAV

DLVLKTLGVGPEALFSTLGRTAARGIQCLTAAQEVEVWLDKLEANVKAGKDDLYTDWQYPTESQGVGFVNAPRGMLS

HWIVQRGGKIENFQHVVPSTWNLGPRCAERKLSAVEQALIGTPIADPKRPVEILRTVHSYDPCIACGVHVIDPESNQVH

KFRIL 

>1730552|gi [Periplasmic] Periplasmic [NiFe] hydrogenase small subunit (EC 1.12.2.1) (NiFe 

hydrogenlyase small chain) 

ALTGRRPSVVYLHAAECTGCSEALLRTYQPFIDTLILDTISLDYHETIMAAAGEAAEEALQAAVNGPGGFICLVEGAIPTG

MDNKYGYIAGHTMYDICKNILPKAKAVVSIGTCASYGGIQAAKPNPNPTAAKGINDAYADLGVKAIVIAGCNPNTINMV



GTLVAFLKGQKIELDEVGRPVMFFGQSVHDLCERAKHFDAGEFAPSFNSEEARKGWCLYDVGCKGPETYNNCPKVLFN

ETNWPVAAGHPCIGCSEPNFWDDMTPFYQN 

>130179|gi [Periplasmic] Periplasmic [NiFeSe] hydrogenase small subunit precursor (EC 1.12.99.6) 

(NiFeSe hydrogenlyase small chain) 

MSLSRREFVKLCSAGVAGLGISQIYHPGIVHAMTEGAKKAPVIWVQGQGCTGCSVSLLNAVHPRIKEILLDVISLEFHPTV

MASEGEMALAHMYEIAEKFNGNFFLLVEGAIPTAKEGRYCIVGETLDAKGHHHEVTMMELIRDLAPKSLATVAVGTCS

AYGGIPAAEGNVTGSKSVRDFFADEKIEKLLVNVPGCPPHPDWMVGTLVAAWSHVLNPTEHPLPELDDDGRPLLFFGD

NIHENCPYLDKYDNSEFAETFTKPGCKAELGCKGPSTYADCAKRRWNNGINWCVENAVCIGCVEPDFPDGKSPFYVAE 

>130175|gi [Periplasmic] Periplasmic [NiFeSe] hydrogenase large subunit (EC 1.12.99.6) (NiFeSe 

hydrogenlyase large chain) 

SQAATPAADGKVKISIDPLTRVEGHLKIEVEVKDGKVVDAKCSGGMFRGFEQILRGRDPRDSSQIVQRICGVCPTAHCT

ASVMAQDDAFGVKVTTNGRITRNLIFGANYLQSHILHFYHLAALDYVKGPDVSPFVPRYANADLLTDRIKDGAKADATN

TYGLNQYLKALEIRRICHEMVAMFGGRMPHVQGMVVGGATEIPTADKVAEYAARFKEVQKFVIEEYLPLIYTLGSVYTD

LFETGIGWKNVIAFGVFPEDDDYKTFLLKPGVYIDGKDEEFDSKLVKEYVGHSFFDHSAPGGLHYSVGETNPNPDKPGAY

SFVKAPRYKDKPCEVGPLARMWVQNPELSPVGQKLLKELYGIEAKKFRDLGDKAFSIMGRHVLVAEETWLTAVAVEKW

LKQVQPGAETYVKSEIPDAAEGTGFTEAPRGALLHYLKIKDKKIENYQIVSATLWNANPRDDMGQRGPIEEALIGVPVP

DIKNPVNVGRLVRSYDPCLGCAVHVLHAETGEEHVVNID 

>136182|gi [Periplasmic] "Periplasmic trehalase precursor (EC 3.2.1.28) (Alpha,alpha-trehalase) 

(Alpha,alpha-trehalose glucohydrolase)" 

MKSPAPSRPQKMALIPACIFLCFAALSVQAEETPVTPQPPDILLGPLFNDVQNAKLFPDQKTFADAVPNSDPLMILADYR

MQQNQSGFDLRHFVNVNFTLPKEGEKYVPPEGQSLREHIDGLWPVLTRSTENTEKWDSLLPLPEPYVVPGGRFREVYY

WDSYFTMLGLAESGHWDKVADMVANFAHEIDTYGHIPNGNRSYYLSRSQPPFFALMVELLAQHEGDAALKQYLPQM

QKEYAYWMDGVENLQAGQQEKRVVKLQDGTLLNRYWDDRDTPRPESWVEDIATAKSNPNRPATEIYRDLRSAAASG

WDFSSRWMDNPQQLNTLRTTSIVPVDLNSLMFKMEKILARASKAAGDNAMANQYETLANARQKGIEKYLWNDQQG

WYADYDLKSHKVRNQLTAAALFPLYVNAAAKDRANKMATATKTHLLQPGGLNTTSVKSGQQWDAPNGWAPLQWV

ATEGLQNYGQKEVAMDISWHFLTNVQHTYDREKKLVEKYDVSTTGTGGGGGEYPLQDGFGWTNGVTLKMLDLICPK

EQPCDNVPATRPTVKSATTQPSTKEAQPTP 

>130073|gi [Periplasmic] Periplasmic [Fe] hydrogenase small subunit precursor (EC 1.12.7.2) (Fe 

hydrogenlyase small chain) 

MQIVNLTRRGFLKAACVVTGGALISIRMTGKAVAAAKQLKDYMMDRINGVYGADAKFPVRASQDNVQVQKLYADFL

EKPMSHKAEQLLHTHWVDRSKAIERMKAQGAYPNPRAKEFEGNTYPYE 

>130071|gi [Periplasmic] Periplasmic [Fe] hydrogenase large subunit (EC 1.12.7.2) (Fe hydrogenlyase) 

MSRIEMEKIFYEDHAPDPKADPDKLFFIQIDESKCIGCDSCQQYCPTGAIFGDTGDAHKIPHEELCINCGQCLTHCPVGAI

YESQSWVTEIEKKIKAKDVKVIAMPAPAVRYALGDAFGLPVGTVTTGKMFSALKELGFDHCWDNEFTADVTIWEEGTE

FVQRLTKKLDKPLPQFTSCCPGWHKYVESLYPELFPHMSSCKSPIGMLGTLAKTYGADRMKYDRAKVYTVSIMPCTAKK



YEGMRPQLWDSGHKDIDATIDTRELAYMIKKAKIDFTKLPDGKRDTLMGESTGGATLFGVTGGVMEAALRYAYQAVT

GKKPESMDFKGVRGLQGVKEATVNVGGVDVKVAVVHGARRFHDVCELVKAGKAPWHFIEFMACPGGCVCGGGQP

VMPGVLEAADRRSTRMYAGLKKRLAMASASRA 

>129761|gi [Periplasmic] Periplasmic pectate lyase precursor (EC 4.2.2.2) 

MKRFALSLLAGLVALQASAATPDRLTIVNQYVDNVLTKAGDHYHGQSPTPLLADGVDPRTGKQMEWIFPDGRHAVLS

NFSAQQNLMRVLVGLSNLSGNPSYKQRAEAIVKYHFQHYQDESGLLIWGGHRFVDLKTLQPEGPSEKEMVHELKNAY

PYYDLMFSVDKDATARFIRGFWNAHVYDWKIMETSRHGKYGQKIGALWQSPFEQQPPFFATKGLSFLNAGNDLIYSA

SLLYKYNKEDGALVWAKRLAQQYVLPRDKATGLGVYQFTQALKRDETTDDADTHSKYGDRAQRQFGPEFGPTALEGN

MMLKGRTSTIYSENALMQLQLGKDLGAEGKELLTWTTDGLKAFAKYAYNESDNTFRPMLANGKDLSNYVLPRDGYYG

KKGTVIKPYPADNSFLLSYARAYTVLPDAELWRVARGIARAQGLGELGSAPGKDVKVDLATKNNDPYALFALLDLYQAS

KVKDYLSLAEKVGDNIISTRYQNGFFMAEPNRQYADVDTIEPYALLALEAAVRNQPQSVAPFLNGAGFTEGGYRMEDG

STRVSTRDNEIFLLNVGETLKPNNKK 

>126975|gi [Periplasmic] Penicillin-insensitive murein endopeptidase precursor (EC 3.4.99.-) (D-alanyl-D-

alanine-endopeptidase) (DD-endopeptidase) 

MNKTAIALLALLASSASLAATPWQKITQPVPGSAQSIGSFSNGCIVGADTLPIQSEHYQVMRTDQRRYFGHPDLVMFIQ

RLSSQVSNLGMGTVLIGDMGMPAGGRFNGGHASHQTGLDVDIFLQLPKTRWTSAQLLRPQALDLVSRDGKHVVSTL

WKPEIFSLIKLAAQDKDVTRIFVNPAIKQQLCLDAGTDRDWLRKVRPWFQHRAHMHVRLRCPADSLECEDQPLPPSGD

GCGAELQSWFEPPKPGTTKPEKKTPPPLPPSCQALLDEHVI 

>115036|gi [Periplasmic] Beta-lactamase precursor (EC 3.5.2.6) (Penicillinase) 

MRFTATVLSRVATGLALGLSMATASLAETPVEALSETVARIEEQLGARVGLSLMETGTGWSWSHREDELFLMNSTVKV

PVCGAILARWDAGRLSLSDALPVRKADLVPYAPVTETRVGGNMTLDELCLAAIDMSDNVAANILIGHLGGPEAVTQFF

RSVGDPTSRLDRIEPKLNDFASGDERDTTSPAAMSETLRALLLGDVLSPEARGKLAEWMRHGGVTGALLRAEAEDAWL

ILDKSGSGSHTRNLVAVIQPEGGAPWIATMFISDTDAEFEVRNEALKDLGRAVVAVVRE 

>130994|gi [Periplasmic] Glycine betaine-binding periplasmic protein precursor 

MRHSVLFATAFATLISTQTFAADLPGKGITVNPVQSTITEETFQTLLVSRALEKLGYTVNKPSEVDYNVGYTSLASGDATF

TAVNWTPLHDNMYEAAGGDKKFYREGVFVNGAAQGYLIDKKTADQYKITNIAQLKDPKIAKLFDTNGDGKADLTGCN

PGWGCEGAINHQLAAYELTNTVTHNQGNYAAMMADTISRYKEGKPVFYYTWTPYWVSNELKPGKDVVWLQVPFSA

LPGDKNADTKLPNGANYGFPVSTMHIVANKAWAEKNPAAAKLFAIMQLPVADINAQNAIMHDGKASEGDIQGHVD

GWIKAHQQQFDGWVNEALAAQK 

>136147|gi [Periplasmic] TraF protein precursor 

MNKALLPLLLCCFIFPASGKDAGWQWYNEKINPKEKENKPVPAAPRQEPDIMQKLAALQTATKRALYEAILYPGVDNF

VKYFRLQNYWAQQAGLFTMSARKAMLAHPELDYNLQYSHYNGTVRNQLAADQAQQRQAIAKLAEHYGIMFFYRGQ

DPIDGQLAQVINGFRDTYGLSVIPVSVDGVINPLLPDSRTDQGQAQRLGVKYFPAMMLVDPKQGSVRPLSYGFISQDD

LAKQFLNVSEDFKPNF 



>2506333|gi [Periplasmic] Cytochrome c551 peroxidase precursor (EC 1.11.1.5) (Cytochrome c 

peroxidase) (CCP) 

MQSSQLLPLGSLLLSFATPLAQADALHDQASALFKPIPEQVTELRGQPISEQQRELGKKLFFDPRLSRSHVLSCNTCHNV

GTGGADNVPTSVGHGWQKGPRNSPTVFNAVFNAAQFWDGRAKDLGEQAKGPIQNSVEMHSTPQLVEQTLGSIPEY

VDAFRKAFPKAGKPVSFDNMALAIEAYEATLVTPDSPFDLYLKGDDKALDAQQKKGLKAFMDSGCSACHNGINLGGQ

AYFPFGLVKKPDASVLPSGDKGRFAVTKTQSDEYVFRAAPLRNVALTAPYFHSGQVWELKDAVAIMGNAQLGKQLAP

DDVENIVAFLHSLSGKQPRVEYPLLPASTETTPRPAE 

>2507366|gi [Periplasmic] Ferrienterobactin-binding periplasmic protein precursor 

MRLAPLYRNALLLTGLLLSGIAAVQAADWPRQITDSRGTHTLESQPQRIVSTSVTLTGSLLAIDAPVIASGATTPNNRVAD

DQGFLRQWSKVAKERKLQRLYIGEPSAEAVAAQMPDLILISATGGDSALALYDQLSTIAPTLIINYDDKSWQSLLTQLGEI

TGHEKQAAERIAQFDKQLAAAKEQIKLPPQPVTAIVYTAAAHSANLWTPESAQGQMLEQLGFTLAKLPAGLNASQSQ

GKRHDIIQLGGENLAAGLNGESLFLFAGDQKDADAIYANPLLAHLPAVQNKQVYALGTETFRLDYYSAMQVLDRLKALF 

>118579|gi [Periplasmic] Methanol dehydrogenase subunit 2 precursor (EC 1.1.99.8) (MDH small beta 

subunit) (MEDH) 

MKTTLIAAAIVALSGLAAPALAYDGTKCKAAGNCWEPKPGFPEKIAGSKYDPKHDPKELNKQADSIKQMEERNKKRVE

NFKKTGKFEYDVAKISAN 

>33112656|gi [Periplasmic] Iron(III) dicitrate-binding periplasmic protein precursor 

MLAFIRFLFAGLLLVISHAFAATVQDEHGTFTLEKTPQRIVVLELSFADALAAVDVSPIGIADDNDAKRILPEVRAHLKPW

QSVGTRAQPSLEAIAALKPDLIIADSSRHAGVYIALQQIAPVLLLKSRNETYAENLQSAAIIGEMVGKKREMQARLEQHKE

RMAQWASQLPKGTRVAFGTSREQQFNLHTQETWTGSVLASLGLNVPAAMAGASMPSIGLEQLLAVNPAWLLVAHY

REESIVKRWQQDPLWQMLTAAQKQQVASVDSNTWARMRGIFAAERIAADTVKIFHHQPLTVVK 

>464925|gi [Periplasmic] TraH protein precursor 

MMPRIKPLLVLCAALLTVTPAASADVNSDMNQFFNKLGFASNTTQPGVWQGQAAGYAYGGSLYARTQVKNVQLISM

TLPDINAGCGGIDAYLGSFSFINGEQLQRFVKQIMSNAAGYFFDLALQTTVPEIKTAKDFLQKMASDINSMNLSSCQAA

QGIIGGLFPRTQVSQQKVCQDIAGESNIFADWAASRQGCTVGGKSDSVRDKASDKDKERVTKNINIMWNALSKNRMF

DGNKELKEFVMTLTGSLVFGPNGEITPLSARTTDRSIIRAMMEGGTAKISHCNDSDKCLKVVADTPVTISRDNALKSQIT

KLLASIQNKAVSDTPLDDKEKGFISSTTIPVFKYLVDPQMLGVSNSMIYQLTDYIGYDILLQYIQELIQQARAMVATGNYD

EAVIGHINDNMNDATRQIAAFQSQVQVQQDALLVVDRQMSYMRQQLSARMLSRYQNNYHFGGSTL 

>1172013|gi [Periplasmic] Chaperone protein papD precursor 

MIRKKILMAAIPLFVISGADAAVSLDRTRAVFDGSEKSMTLDISNDNKQLPYLAQAWIENENQEKIITGPVIATPPVQRLE

PGAKSMVRLSTTPDISKLPQDRESLFYFNLREIPPRSEKANVLQIALQTKIKLFYRPAAIKTRPNEVWQDQLILNKVSGGYR

IENPTPYYVTVIGLGGSEKQAEEGEFETVMLSPRSEQTVKSANYNTPYLSYINDYGGRPVLSFICNGSRCSVKKEK 

>134603|gi [Periplasmic] Superoxide dismutase [Cu-Zn] (EC 1.15.1.1) 



ESTTVKMYEALPTGPGKEVGTVVISEAPGGLHFKVNMEKLTPGYHGFHVHENPSCAPGEKDGKIVPALAAGGHYDPG

NTHHHLGPEGDGHMGDLPRLSANADGKVSETVVAPHLKKLAEIKQRSLMVHVGGDNYSDKPEPLGGGGARFACGVI

E 

>120302|gi [Periplasmic] Flagellar P-ring protein precursor (Basal body P-ring protein) 

MFKALAGIVLALVATLAHAERIRDLTSVQGVRENSLIGYGLVVGLDGTGDQTTQTPFTTQTLNNMLSQLGITVPTGTNM

QLKNVAAVMVTASYPPFARQGQTIDVVVSSMGNAKSLRGGTLLMTPLKGVDSQVYALAQGNILVGGAGASAGGSSV

QVNQLNGGRITNGAIIERELPTQFGAGNTINLQLNDEDFTMAQQITDAINRARGYGSATALDARTVQVRVPSGNSSQV

RFLADIQNMEVNVTPQDAKVVINSRTGSVVMNREVTLDSCAVAQGNLSVTVNRQLNVNQPNTPFGGGQTVVTPQT

QIDLRQSGGSLQSVRSSANLNSVVRALNALGATPMDLMSILQSMQSAGCLRAKLEII 

>130094|gi [Periplasmic] Phosphonates-binding periplasmic protein precursor PhnD 

MNAKIIASLAFTSMFSLSTLLSPAHAEEQEKALNFGIISTESQQNLKPQWTPFLQDMEKKLGVKVNAFFAPDYAGIIQG

MRFNKVDIAWYGNLSAMEAVDRANGQVFAQTVAADGSPGYWSVLIVNKDSPINNLNDLLAKRKDLTFGNGDPNSTS

GFLVPGYYVFAKNNISASDFKRTVNAGHETNALAVANKQVDVATNNTENLDKLKTSAPEKLKELKVIWKSPLIPGDPIV

WRKNLSETTKDKIYDFFMNYGKTPEEKAVLERLGWAPFRASSDLQLVPIRQLALFKEMQGVKSNKGLNEQDKLAKTTEI

QAQLDDLDRLNNALSAMSSVSKAVQ 

>118148|gi [Periplasmic] Thiosulfate-binding protein precursor 

MAVNLLKKNSLALVASLLLAGHVQATELLNSSYDVSRELFAALNPPFEQQWAKDNGGDKLTIKQSHAGSSKQALAILQG

LKADVVTYNQVTDVQILHDKGKLIPADWQSRLPNNSSPFYSTMGFLVRKGNPKNIHDWNDLVRSDVKLIFPNPKTSGN

ARYTYLAAWGAADKADGGDKGKTEQFMTQFLKNVEVFDTGGRGATTTFAERGLGDVLISFESEVNNIRKQYEAQGFE

VVIPKTNILAEFPVAWVDKNVQANGTEKAAKAYLNWLYSPQAQTIITDYYYRVNNPEVMDKLKDKFPQTELFRVEDKF

GSWPEVMKTHFTSGGELDKLLAAGRN 

>129624|gi [Periplasmic] Protein papJ precursor 

MVVNKTTAVLYLIALSLSGFIHTFLRAEERGIYDDVFTADALRHYRINERGGRTGSLTCSGALLSSPCTLVSNEVPLSLRPE

NHSAAAGAPLMLRLAGCGDGGALQPGKRGVAMTVSGSLVTGPGSGSALLPDRKLSGCDHLVIHDGDTFLLCRPDRRQ

EEMLAAWRKRATQEGEYSDARSNPAMLRLSIKYE 

>9911098|gi [Periplasmic] TrbB protein precursor 

MSLTKSLLFTLLLSAAAVQASTRDEIERLWNPQGMATQPAQPAAGTSARTAKPAPRWFRLSNGRQVNLADWKVVLF

MQGHCPYCHQFDPVLKQLAQQYGFSVFSYTLDGQGDTAFPEALPVPPDVMQTFFPNIPVATPTTFLVNVNTLEALPLL

QGATDAAGFMARVDTVLQMYGGKKGAK 

>121816|gi [Periplasmic] "Endoglucanase B precursor (EC 3.2.1.4) (Endo-1,4-beta-glucanase) (Cellulase) 

(EGB)" 

MNLLSGWVRPLMLGCGLLGAALSAGSIQAAVCEYRVTNEWGSGFTASIRITNNGSSTINGWSVSWNYTDGSRVTSSW

NAGLSGANPYSATPVGWNTSIPIGSSVEFGVQGNNGSSRAQVPAVTGAICGGQGSSAPSSVASSSSSSSVVSSTPRSSS

SSVSSSVPGTSSSSSSSVLTGAQACNWYGTLTPLCNNTSNGWGYEDGRSCVARTTCSAQPAPYGIVSTSSSTPLSSSSSS



RSSVASSSSLSSATSSSASSVSSVPPIDGGCNGYATRYWDCCKPHCGWSANVPSLVSPLQSCSANNTRLSDVSVGSSCD

GGGGYMCWDKIPFAVSPTLAYGYAATSSGDVCGRCYQLQFTGSSYNAPGDPGSAALAGKTMIVQATNIGYDVSGGQ

FDILVPGGGVGAFNACSAQWGVSNAELGAQYGGFLAACKQQLGYNASLSQYKSCVLNRCDSVFGSRGLTQLQQGCT

WFAEWFEAADNPSLKYKEVPCPAELTTRSGMNRSILNDIRNTCP 

 

>130112|gi [Periplasmic] Periplasmic [NiFe] hydrogenase small subunit precursor (EC 1.12.2.1) (NiFe 

hydrogenlyase small chain) 

MKFCATVAAAMGMGPAFAPKVAEALTAKHRPSVVWLHNAECTGCTEAAIRTIKPYIDALILDTISLDYQETIMAAAGET

SEAALHQALEGKDGYYLVVEGGLPTIDGGQWGMVAGHPMIETTKKAAAKAKGIICIRHLPHGGVQKAKPNPSQAKGV

SEALGVKTINIPGCPPNPINFVGAVVHVLTKGIPDLDENGRPKLFYGELVHDNCPRLPHFEASEFAPSFDSEEAKKGFCLY

ELGCKGPVTYNNCPKVLFNQVNWPVQAGHPCLGCSEPDFWDTMTPFYEQG 

>130102|gi [Periplasmic] Periplasmic [NiFe] hydrogenase large subunit precursor (EC 1.12.2.1) (NiFe 

hydrogenlyase large chain) 

AESKPTPQSTFTGPIVVDPITRIEGHLRIMVEVENGKVKDAWSSSQLFRGLEIILKGRDPRDAQHFTQRACGVCTYVHAL

ASSRCVDDAVKVSIPANARMMRNLVMASQYLHDHLVHFYHLHALDWVDVTAALKADPNKAAKLAASIDTARTGNSE

KALKAVQDKLKAFVESGQLGIFTNAYFLGGHKAYYLPPEVNLIATAHYLEALHMQVKAASAMAILGGKNPHTQFTVVG

GCSNYQGLTKDPLANYLALSKEVCQFVNECYIPDLLAVAGFYKDWGGIGGTSNYLAFGEFATDDSSPEKHLATSQFPSG

VITGRDLGKVDNVDLGAIYEDVKYSWYAPGGDGKHPYDCVTDPKYTKLDDKDHYSWMKAPRYKGKAMEVGPLARTFI

AYAKGQPDFKKVVDMVLGKLSVPATALHSTLGRTAARGIETAIVCANMEKWIKEMADSGAKDNTLCAKWEMPEESK

GVGLADAPRGSLSHWIRIKGKKIDNFQLVVPSTWNLGPRGPQGDKSPVEEALIGTPIADPKRPVEILRTVHAFDPCIACG

VHVIEPETNEILKFKVC 

>136155|gi [Periplasmic] TraU protein precursor 

MKRRLWLLMLFLFAGHVPAASADSACEGRFVNPITDICWSCIFPLSLGSIKVSQGKVPDTANPSMPIQICPAPPPLFRRI

GLAIGYWEPMALTDVTRSPGCMVNLGFSLPAFGKTAQGTAKKDEKQVNGAFYHVHWYKYPLTYWLNIITSLGCLEGG

DMDIAYLSEIDPTWTDSSLTTILNPEAVIFANPIAQGACAADAIASAFNMPLDVLFWCAGSQGSMYPFNGWVSNESSP

LQSSLLVSERMAFKLHRQGMIMETIGKNNAVCNEYPSPILPKERWRYQMVNMYPDSGQCHPFGRSVTRWETGKNPP

NTKKNFGYLMWRKRNCVFL 

>730989|gi [Periplasmic] TraW protein precursor 

MRCRGLIALLIWGQSVAAADLGTWGDLWPVKEPDMLTVIMQRLTALEQSGEMGRKMDAFKERVIRNSLRPPAVPGI

GRTEKYGSRLFDPSVRLAADIRDNEGRVFARQGEVMNPLQYVPFNQTLYFINGDDPAQVAWMKRQTPPTLESKIILVQ

GSIPEMQKSLDSRVYFDQNGVLCQRLGIDQVPARVSAVPGDRFLKVEFIPAEEGRK 

>136165|gi [Periplasmic] Periplasmic protein trbC precursor 

MKLSMKSLAALLMMLNGAVMASENVNTPENRQFLKQQENLSRQLREKPDHQLKAWAEKQVLENPLQRSDNHFLDE

LVRKQQASQDGKPRQGALYFVSFSIPEEGLKRMLGETRHFGIPATLRGMVNNDLKTTAEAVLSLVKDGATDGVQIDPTL

FSQYGIRTVPALVVFCSQGYDIIRGNLRVGQALEKVAATGDCRQVAHDLLAGKGDSGK 



>126696|gi [Periplasmic] Maltose-binding periplasmic protein precursor (Maltodextrin-binding protein) 

(MMBP) 

MKIKTGARILALSALTTMMFSASALAKIEEGKLVIWINGDKGYNGLAEVGKKFEKDTGIKVSVEHPDKLEEKFPQVAATG

DGPDIIFWAHDRFGAYAQSGLLAEITPDKAFQDKLYPFTWDAVRYNGKLIAYPVAVEALSLIYNKDLVPNPPKTWEEIPA

LDKALKAKGKSALMFNLQEPYFTWPLIAADGGYAFKFENGKYDVKNVGVDSAGAKAGLTFLVDLIKNKHMNADTDYSI

AEAAFNKGETAMTINGPWAWSNIDKSKVNYGVTLLPTFKGKPSKPFVGVLSAGINAASPNKELAKEFLENYLMTDPGL

EAVNNDKPLGAVAVKSFQEKLEKDPRIAATMANAQKGEIMPNIPQMSAFWYAVRTAVINAASARQTVDAALKDAQG

RITK 

>121147|gi [Periplasmic] Gamma-glutamyltranspeptidase precursor (EC 2.3.2.2) 

MIKPTFLRRVAIAALLSGSCFSAAAAPPAPPVSYGVEEDVFHPVRAKQGMVASVDATATQVGVDILKEGGNAVDAAVA

VGYALAVTHPQAGNLGGGGFMLIRSKNGNTTAIDFREMAPAKATRDMFLDDQGNPDSKKSLTSHLASGTPGTVAGFS

LALDKYGTMPLNKVVQPAFKLARDGFIVNDALADDLKTYGSEVLPNHENSKAIFWKEGEPLKKGDTLVQANLAKSLEMI

AENGPDEFYKGTIAEQIAQEMQKNGGLITKEDLAAYKAVERTPISGDYRGYQVYSMPPPSSGGIHIVQILNILENFDMKK

YGFGSADAMQIMAEAEKYAYADRSEYLGDPDFVKVPWQALTNKAYAKSIADQIDINKAKPSSEIRPGKLAPYESNQTTH

YSVVDKDGNAVAVTYTLNTTFGTGIVAGESGILLNNQMDDFSAKPGVPNVYGLVGGDANAVGPNKRPLSSMSPTIVV

KDGKTWLVTGSPGGSRIITTVLQMVVNSIDYGLNVAEATNAPRFHHQWLPDELRVEKGFSPDTLKLLEAKGQKVALKE

AMGSTQSIMVGPDGELYGASDPRSVDDLTAGY 

>124484|gi [Periplasmic] Proteinase inhibitor precursor 

MKQLIIATLLSALSGGCMASSLRLPSAAELSGQWVLSGAEQHCDIRLNTDVLDGTTWKLAGDTACLQKLLPEAPVGWR

PTPDGLTLTQADGSAVAFFSRNRDRYEHKLVDGSVRTLKKKA 

>2506224|gi [Periplasmic] Pseudoazurin precursor (Blue copper protein) 

MEKTMLNAIKSGFGIAIAAMLVAAPAAAADFEVHMLNKGKDGAMVFEPASLKVAPGDTVTFIPTDKGHNVETIKGMI

PDGAEAFKSKINENYKVTFTAPGVYGVKCTPHYGMGMVGVVQVGDAPANLEAVKGAKNPKKAQERLDAALAALGN 

>128515|gi [Periplasmic] Nitrous-oxide reductase precursor (EC 1.7.99.6) (N(2)OR) (N2O reductase) 

MSDKDSKNTPQVPEKLGLSRRGFLGASAVTGAAVAATALGGAVMTRESWAQAVKESKQKIHVGPGELDDYYGFWSG

GHQGEVRVLGVPSMRELMRIPVFNVDSATGWGLTNESRHIMGDSAKFLNGDCHHPHISMTDGKYDGKYLFINDKAN

SRVARIRLDIMKCDKMITVPNVQAIHGLRLQKVPHTKYVFANAEFIIPHPNDGKVFDLQDENSYTMYNAIDAETMEMA

FQVIVDGNLDNTDADYTGRFAAATCYNSEKAFDLGGMMRNERDWVVVFDIHAVEAAVKAGDFITLGDSKTPVLDGR

KKDGKDSKFTRYVPVPKNPHGCNTSSDGKYFIAAGKLSPTCSMIAIDKLPDLFAGKLADPRDVIVGEPELGLGPLHTTFD

GRGNAYTTLFIDSQVVKWNMEEAVRAYKGEKVNYIKQKLDVHYQPGHLHASLCETNEADGKWLVALSKFSKDRFLPV

GPLHPENDQLIDISGDEMKLVHDGPTFAEPHDCIMARRDQIKTKKIWDRNDPFFAPTVEMAKKDGINLDTDNKVIRDG

NKVRVYMTSMAPAFGVQEFTVKQGDEVTVTITNIDQIEDVSHGFVVVNHGVSMEISPQQTSSITFVADKPGLHWYYCS

WFCHALHMEMVGRMMVEPA 

>128512|gi [Periplasmic] Copper-binding periplasmic protein precursor 



MFKAQATFSRYSAAVSLLLLFSGAAQAAPQSITTLPLQPDGENRWRLPAGEYQGQFTIEQPMQLRCEPGAVIQSQGQG

SSLLISAPDVLVEGCTLYEWGSDLTAMDSAVFILPAAERAQISNNRMRGPGFGVFVDGTRDVQVIGNEIDGDAGVRSQ

DRGNGIHLFAVSGARVLHNHVRNARDGIYIDTSNGNHLEGNVIEDVRYGVHYMFANENSLIDNVTRRTRTGYALMQS

RKLTVTGNRSEQDQNYGILMNYITYSTITGNFVSDVQRGDTGGDSMISGGEGKALFIYNSLFNTIENNHFEKSSLGIHLT

AGSEDNRISGNAFVGNQQQVKYVASRTQEWSVDGRGNYWSDYLGWDRNNDGLGDIAYEPNDNVDRLLWLYPQVR

LLMNSPSIEVLRWVQRAFPVIKSPGVQDSHPLMKLPTEKLLTEKQEPTS 

>113524|gi [Periplasmic] Glucose-1-phosphatase precursor (EC 3.1.3.10) (G1Pase) 

MNKTLIAAAVAGIVLLASNAQAQTVPEGYQLQQVLMMSRHNLRAPLANNGSVLEQSTPNKWPEWDVPGGQLTTKG

GVLEVYMGHYMREWLAEQGMVKSGECPPPYTVYAYANSLQRTVATAQFFITGAFPGCDIPVHHQEKMGTMDPTFN

PVITDDSAAFSEQAVAAMEKELSKLQLTDSYQLLEKIVNYKDSPACKEKQQCSLVDGKNTFSAKYQQEPGVSGPLKVGN

SLVDAFTLQYYEGFPMDQVAWGEIKSDQQWKVLSKLKNGYQDSLFTSPEVARNVAKPLVSYIDKALVTDRTSAPKITVL

VGHDSNIASLLTALDFKPYQLHDQNERTPIGGKIVFQRWHDSKANRDLMKIEYVYQSAEQLRNADALTLQAPAQRVTL

ELSGCPIDADGFCPMDKFDSVLNEAVK 

>730963|gi [Periplasmic] TolB protein precursor 

MKQALRVAFGFLILWASVLHAEVRIVIDSGVDSGRPIGVVPFQWAGPGAAPEDIGGIVAADLRNSGKFNPLDRARLPQ

QPGSAQEVQPAAWSALGIDAVVVGQVTPNPDGSYNVAYQLVDTGGAPGTVLAQNSYKVNKQWLRYAGHTASDEVF

EKLTGIKGAFRTRIAYVVQTNGGQFPYELRVSDYDGYNQFVVHRSPQPLMSPAWSPDGSKLAYVTFESGRSALVIQTLA

NGAVRQVASFPRHNGAPAFSPDGSKLAFALSKTGSLNLYVMDLASGQIRQVTDGRSNNTEPTWFPDSQNLAFTSDQA

GRPQVYKVNINGGAPQRITWEGSQNQDADVSSDGKFMVMVSSNGGQQHIAKQDLATGGVQVLSSTFLDETPSLAP

NGTMVIYSSSQGMGSVLNLVSTDGRFKARLPATDGQVKFPAWSPYL 

>134604|gi [Periplasmic] Superoxide dismutase [Cu-Zn] precursor (EC 1.15.1.1) 

MIRLSAAAALGLAAALAASPALAQTSATAVVKAGDGKDAGAVTVTEAPHGVLLKLELKGLTPGWHAAHFHEKGDCGT

PDFKSAGAHVHTAATTVHGLLNPDANDSGDLPNIFAAADGAATAEIYSPLVSLKGAGGRPALLDADGSSIVVHANPDD

HKTQPIGGAGARVACGVIK 

>118101|gi [Periplasmic] Peptidyl-prolyl cis-trans isomerase A precursor (EC 5.2.1.8) (PPIase A) 

(Rotamase A) (Cyclophilin A) 

MFKSTLAAMAAVFALSALSPAAMAAKGDPHVLLTTSAGNIELELDKQKAPVSVQNFVDYVNSGFYNNTTFHRVIPGF

MIQGGGFTEQMQQKKPNPPIKNEADNGLRNTRGTIAMARTADKDSATSQFFINVADNAFLDHGQRDFGYAVFGKVV

KGMDVADKISQVPTHDVGPYQNVPSKPVVILSAKVLP 

>34395944|gi [Periplasmic] Biosynthetic arginine decarboxylase (EC 4.1.1.19) (ADC) 

MSDDMSMGLPSSAGEHGVLRSMQEVAMSSQEASKMLRTYNIAWWGNNYYDVNELGHISVCPDPDVPEARVDLAQ

LVKTREAQGQRLPALFCFPQILQHRLRSINAAFKRARESYGYNGDYFLVYPIKVNQHRRVIESLIHSGEPLGLEAGSKAEL

MAVLAHAGMTRSVIVCNGYKDREYIRLALIGEKMGHKVYLVIEKMSEIAIVLDEAERLNVVPRLGVRARLRSQGSGKW

QSSGGEKSKFGLAATQVLQLVETLREAGRLDSLQLLHFHLGSQMANIRDIATGVRESARFYVELHKLGVNIQCFDVGGG

LGVDYEGTRSQSDCSVNYGLNEYANNIIWAIGDACEENGLPHPTVITESGRAVTAHHTVLVSNIIGVERNEYTVPTAPAE



DAPRALQSMWETWQEMHEPGTRRSLREWLHDSQMDLHDIHIGYSSGIFSLQERAWAEQLYLSMCHEVQKQLDPQN

RAHRPIIDELQERMADKMYVNFSLFQSMPDAWGIDQLFPVLPLEGLDQVPERRAVLLDITCDSDGAIDHYIDGDGIATT

MPMPEYDPENPPMLGFFMVGAYQEILGNMHNLFGDTEAVDVFVFPDGSVEVELSDEGDTVADMLQYVQLDPKTLLT

QFRDQVKKTDLDAELQQQFLEEFEAGLYGYTYLEDE 

>12230875|gi [Periplasmic] "Leucine-, isoleucine-, valine-, threonine-, and alanine-binding protein 

precursor (LIVAT-BP) (Leu/Ile/Val/Thr/Ala-binding protein)" 

MKKGTQRLSRLFAAMAIAGFASYSMAADTIKIALAGPVTGPVAQYGDMQRAGALMAIEQINKAGGVNGAQLEGVIY

DDACDPKQAVAVANKVVNDGVKFVVGHVCSSSTQPATDIYEDEGVLMITPSATAPEITSRGYKLIFRTIGLDNMQGPV

AGKFIAERYKDKTIAVLHDKQQYGEGIATEVKKTVEDAGIKVAVFEGLNAGDKDFNALISKLKKAGVQFVYFGGYHPEM

GLLLRQAKQAGLDARFMGPEGVGNSEITAIAGDASEGMLATLPRAFEQDPKNKALIDAFKAKNQDPSGIFVLPAYSAVT

VIAKGIEKAGEADPEKVAEALRANTFETPTGNLGFDEKGDLKNFDFTVYEWHKDATRTEVK 

>2507231|gi [Periplasmic] Survival protein surA precursor (Peptidyl-prolyl cis-trans isomerase surA) (EC 

5.2.1.8) (PPIase) (Rotamase C) 

MKNWKTLLLGIAMIANTSFAAPQVVDKVAAVVNNGVVLESDVDGLMQSVKLNAAQARQQLPDDATLRHQIMERLI

MDQIILQMGQKMGVKISDEQLDQAIANIAKQNNMTLDQMRSRLAYDGLNYNTYRNQIRKEMIISEVRNNEVRRRITIL

PQEVESLAQQVGNQNDASTELNLSHILIPLPENPTSDQVNEAESQARAIVDQARNGADFGKLAIAHSADQQALNGGQ

MGWGRIQELPGIFAQALSTAKKGDIVGPIRSGVGFHILKVNDLRGESKNISVTEVHARHILLKPSPIMTDEQARVKLEQIA

ADIKSGKTTFAAAAKEFSQDPGSANQGGDLGWATPDIFDPAFRDALTRLNKGQMSAPVHSSFGWHLIELLDTRNVDK

TDAAQKDRAYRMLMNRKFSEEAASWMQEQRASAYVKILSN 

>130104|gi [Periplasmic] Periplasmic [NiFe] hydrogenase large subunit precursor (EC 1.12.2.1) (NiFe 

hydrogenlyase large chain) 

MSGCRAQNAPGGIPVTPKSSYSGPIVVDPVTRIEGHLRIEVEVENGKVKNAYSSSTLFRGLEIILKGRDPRDAQHFTQRTC

GVCTYTHALASTRCVDNAVGVHIPKNATYIRNLVLGAQYLHDHIVHFYHLHALDFVDVTAALKADPAKAAKVASSISPRK

TTAADLKAVQDKLKTFVETGQLGPFTNAYFLGGHPAYYLDPETNLIATAHYLEALRLQVKAARAMAVFGAKNPHTQFT

VVGGVTCYDALTPQRIAEFEALWKETKAFVDEVYIPDLLVVAAAYKDWTQYGGTDNFITFGEFPKDEYDLNSRFFKPGV

VFKRDFKNIKPFDKMQIEEHVRHSWYEGAEARHPWKGQTQPKYTDLHGDDRYSWMKAPRYMGEPMETGPLAQVLI

AYSQGHPKVKAVTDAVLAKLGVGPEALFSTLGRTAARGIETAVIAEYVGVMLQEYKDNIAKGDNVICAPWEMPKQAEG

VGFVNAPRGGLSHWIRIEDGKIGNFQLVVPSTWTLGPRCDKNNVSPVEASLIGTPVADAKRPVEILRTVHSFDPCIACG

VHVIDGHTNEVHKFRIL 

>130115|gi [Periplasmic] Periplasmic [NiFe] hydrogenase small subunit precursor (EC 1.12.2.1) (NiFe 

hydrogenlyase small chain) 

MKISIGLGKEGVEERLAERGVSRRDFLKFCTAIAVTMGMGPAFAPEVARALMGPRRPSVVYLHNAECTGCSESVLRAFE

PYIDTLILDTLSLDYHETIMAAAGDAAEAALEQAVNSPHGFIAVVEGGIPTAANGIYGKVANHTMLDICSRILPKAQAVIA

YGTCATFGGVQAAKPNPTGAKGVNDALKHLGVKAINIAGCPPNPYNLVGTIVYYLKNKAAPELDSLNRPTMFFGQTVH

EQCPRLPHFDAGEFAPSFESEEARKGWCLYELGCKGPVTMNNCPKIKFNQTNWPVDAGHPCIGCSEPDFWDAMTPF

YQN 



>729371|gi [Periplasmic] Thiol:disulfide interchange protein dsbC precursor 

MKKGFMLFTLLAAFSGFAQADDAAIQQTLAKMGIKSSDIQPAPVAGMKTVLTNSGVLYITDDGKHIIQGPMYDVSGTA

PVNVTNKMLLKQLNALEKEMIVYKAPQEKHVITVFTDITCGYCHKLHEQMADYNALGITVRYLAFPRQGLDSDAEKEM

KAIWCAKDKNKAFDDVMAGKSVAPASCDVDIADHYALGVQLGVSGTPAVVLSNGTLVPGYQPPKEMKEFLDEHQKM

TSGK 

>130753|gi [Periplasmic] Alkaline phosphatase precursor (EC 3.1.3.1) (APase) 

MKQSAIALALLSCLITPVSQAQTSQNINILENRAAQGDITMPGGARRLSGDQTEALRASLNDKPAKNIILLIGDGMGDSE

ITAARNYAEGAGGYFKGIDALPLTGQYTHYALDKKTGKPDYVTDSAASATAWTTGVKTYNGALGVDIHENPHTTILEM

AKAAGLATGNVSTAELQDATPAALVSHVTSRKCYGPSVTSEKCPGNALEKGGKGSITEQLLNARADVTLGGGAKTFAET

ATAGEWQGKTLREQALARGYQIVSDAASLAAVTQAGQDKPLLGLFAEGNMPVRWHGPKASYHGNLDKPAVTCTPNP

QRNETVPTLAQMTDKAIELLSKNERGFFLQVEGASIDKQDHAANPCGQIGETVDLDEAVQRALEFAKKDGNTLVIVTA

DHAHSSQIVAPDTKAPGLTQALNTKDGAVMAISYGNSEEDSQEHTGSQLRIAAYGPNAANVVGLTDQTDLFYTMKAA

LGLQ 

>2506429|gi [Periplasmic] Flagellar filament 33 kDa core protein (Class B) 

MIINHNMSAMFAQRTLGNTNLSVQKNMEKLSSGLRINRAGDDASGLAVSEKMRSQIRGLNQASTNAQNGISFIQVAE

SYLQETTDVIQRIRELSVQSANGIYSAEDRMYIQVEVSQLVAEIDRIASHAQFNGMNMLTGRFARETGENTVTASMWF

HIGANMDQRTRAYIGTMTAAALGVRDVGDESILNIDDPEKANRAIGTLDEAIKKINKQRADLGAYQNRLEYTVIGVNVA

AENLQAAESRIRDVDMAKEMVDYTKNQILVQSGTAMLAQANQATQSVLSLLR 

>2506430|gi [Periplasmic] Flagellar filament 34.5 kDa core protein (Class B) 

MIINHNMSAMFAQRTLGHTNVQVGKGIEKLSSGYRINRAGDDASGLAVSEKMRSQIRGLNQASTNASNGVNFIQVTE

AYLQETTDIMQRIRELAIQAANGIYSAEDRMQIQVEVSQLVAEVDRIASSAQFNGMNLLTGRFSRTEGENVIGGSMWF

HIGANMDQRMRVYIGTMTAVALGVRNGVDESIMSIETADSANKSIGTIDAALKRINKQRADLGGYQNRMEYTVVGLD

IAAENLQAAESRIRDANIAKQMVEYTKNQVLTQSGTAMLAQANTSAQSILSILR 

>6015159|gi [Periplasmic] Flagellar filament 33 kDa core protein (Class B) 

MIINHNMSAMFSQRTLGHTNLSVQKNIEKLSSGLRINRSGDDASGLAVSEKMRSQIRGLNQASTNAQNGISFIQVAEA

FLQETTDVIQRIRELSVQAANGIYSAEDRLYIQVEVSQLVAEVDRIASHAQFNGMNMLTGRFARQGGENTVTASMWF

HIGANMDQRTRAYIGTMTAVAMGIRDAGDESVMNIDSPEKANRAIGTLDQAIKRINKQRADLGAYQNRLDHTVAGIN

VAAENLQAAESRIRDVDMAKEMVDYTKNQILVQSGTAMLAQANQATQSVLSLLR 

>4033708|gi [Periplasmic] Flagellar filament 31 kDa core protein (Class B) 

MIINHNMSAMFAQRQGGINGLAIAKNIEKLSSGYRINRAGDDASGLAVSEKMRSQIRGLNQAGQNIQNGISFIQATEG

YLAETTEIVQRLRELAIQAANGIYSAEDRMQIQVEVSQLVDEVDRIASQAQFNGMNLLTGRFSRESALGPMQLHVGAN

MDQNEKIFINTMTASALGFFSDEGTDGSRSISIATVDGANKVIGTLDSALKEINKQRADLGAYQNRFETAYQGIAIAAEN

LQAAESRIRDADLAQQMVDYTKNQILEQSTMAMLAQANTQPQAVLRLMQ 



>119005|gi [Periplasmic] "Glucan endo-1,3-beta-glucosidase precursor (EC 3.2.1.39) ((1->3)-beta- glucan 

endohydrolase) ((1->3)-beta-glucanase)" 

MPHDRKNSSRRAWAALCAAVLAVSGALVGVAAPASAVPATIPLTITNDSGRGPIYLYVLGERDGVAGWADAGGTFHP

WPGGVGPVPVPAPDASIAGPGPGQSVTIRLPKLSGRVYYSYGQKMTFQIVLDGRLVQPAVQNDSDPNRNILFNWTEY

TLNDGGLWINSTQVDHWSAPYQVGVQRADGQVLSTGMLKPNGYEAFYTALEGAGWGGLVQRAPDGSRLRALNPSH

GIDVGKISSASIDSYVTEVWNSYRTRDMVVTPFSHEPGTQFRGRVDGDWFRFRSGSGQEVAAFKKPDASSVYGCHKDL

QAPNDHVVGPIARTLCAALVRTTALTNPNQPDANSAGFYQDARTNVYAKLAHQQMANGKAYAFAFDDVGAHESLV

HDGNPQAAYIKLDPFTGTATPLGNGGSTEQPGTPGGLPAGTGALRIGSTLCLDVPWADPTDTNQVQLATCSGNAAQQ

WTRGTDGTVRALGKCLDVARSGTADGTAVWIYTCNGTGAQKWTYDSATKALRNPQSGKCLDAQGGAPLRDGQKVQ

LWTCNQTEAQRWTL 

>113693|gi [Periplasmic] Amicyanin precursor 

MISATKIRSCLAACVLAAFGATGALADKATIPSESPFAAAEVADGAIVVDIAKMKYETPELHVKVGDTVTWINREAMPH

NVHFVAGVLGEAALKGPMMKKEQAYSLTFTEAGTYDYHCTPHPFMRGKVVVE 

>231992|gi [Periplasmic] Methylamine dehydrogenase light chain precursor (EC 1.4.99.3) (MADH) 

MLGNFRFDDMVEKLSRRVAGQTSRRSVIGKLGTAMLGIGLVPLLPVDRRGRVSRANAADAPAGTDPRAKWVPQDND

IQACDYWRHCSIDGNICDCSGGSLTNCPPGTKLATASWVASCYNPTDGQSYLIAYRDCCGYNVSGRCPCLNTEGELPVY

RPEFANDIIWCFGAEDDAMTYHCTISPIVGKAS 

>2507234|gi [Periplasmic] Methylamine dehydrogenase light chain precursor (EC 1.4.99.3) (MADH) 

(Methylamine dehydrogenase beta subunit) 

MLGNFRFDDMVEKLSRRVAGRTSRRGAIGRLGTVLAGAALVPLLPVDRRGRVSRANAAGPAEGVDPRAKWQPQDN

DIQACDYWRHCSIDGNICDCSGGSLTNCPPGTKLATASWVASCYNPTDGQSYLIAYRDCCGYNVSGRCPCLNTEGELP

VYRPEFANDIIWCFGAEDDAMTYHCTISPIVGKAS 

>2507235|gi [Periplasmic] Methylamine dehydrogenase heavy chain precursor (EC 1.4.99.3) (MADH) 

MASARESTPRYLTLIGATLACSALALGAAQAQTEPAEPEAPAETAAADAAGQTEGQRGAAEAAAALAAGEADEPVILE

APAPDARRVYIQDPAHFAAITQQFVIDGSTGRILGMTDGGFLPHPVAAEDGSFFAQASTVFERIARGKRTDYVEVFDPV

TFLPIADIELPDAPRFLVGTYQWMNALTPDNKNLLFYQFSPAPAVGVVDLEGKTFDRMLDVPDCYHIFPASPTVFYMNC

RDGSLARVDFADGETKVTNTEVFHTEDELLINHPAFSLRSGRLVWPTYTGKIFQADLTAEGATFRAPIEALTEAERADDW

RPGGWQQTAYHRQSDRIYLLVDQRDEWKHKAASRFVVVLNAETGERINKIELGHEIDSINVSQDAEPLLYALSAGTQTL

HIYDAATGEELRSVDQLGRGPQIITTHDMDS 

>119123|gi [Periplasmic] Ecotin precursor 

MKTILPAVLFAAFATTSAWAAESVQPLEKIAPYPQAEKGMKRQVIQLTPQEDESTLKVELLIGQTLEVDCNLHRLGGKLE

NKTLEGWGYDYYVFDKVSSPVSTMMACPDGKKEKKFVTAYLGDAGMLRYNSKLPIVVYTPDNVDVKYRVWKAEEKID

NAVVR 

>585619|gi [Periplasmic] Periplasmic oligopeptide-binding protein precursor 



MTNITKRSLVAAGVLAALMAGNVALAADVPAGVTLAEKQTLVRNNGSEVQSLDPHKIEGVPESNISRDLFEGLLVSDLD

GHPAPGVAESWDNKDAKVWTFHLRKDAKWSDGTPVTAQDFVYSWQRSVDPNTASPYASYLQYGHIAGIDEILEGKK

PITDLGVKAIDDHTLEVTLSEPVPYFYKLLVHPSTSPVPKAAIEKFGEKWTQPGNIVTNGAYTLKDWVVNERIVLERSPTY

WNNAKTVINQVTYLPIASEVTDVNRYRSGEIDMTNNSMPIELFQKLKKEIPDEVHVDPYLCTYYYEINNQKPPFNDVRV

RTALKLGMDRDIIVNKVKAQGNMPAYGYTPPYTDGAKLTQPEWFGWSQEKRNEEAKKLLAEAGYTADKPLTINLLYNT

SDLHKKLAIAASSLWKKNIGVNVKLVNQEWKTFLDTRHQGTFDVARAGWCADYNEPTSFLNTMLSNSSMNTAHYKSP

AFDSIMAETLKVTDEAQRTALYTKAEQQLDKDSAIVPVYYYVNARLVKPWVGGYTGKDPLDNTYTRNMYIVKH 

>118906|gi [Periplasmic] Periplasmic dipeptide transport protein precursor (Dipeptide-binding protein) 

(DBP) 

MRISLKKSGMLKLGLSLVAMTVAASVQAKTLVYCSEGSPEGFNPQLFTSGTTYDASSVPLYNRLVEFKIGTTEVIPGLAEK

WEVSEDGKTYTFHLRKGVKWHDNKEFKPTRELNADDVVFSFDRQKNAQNPYHKVSGGSYEYFEGMGLPELISEVKKV

DDNTVQFVLTRPEAPFLADLAMDFASILSKEYADAMMKAGTPEKLDLNPIGTGPFQLQQYQKDSRIRYKAFDGYWGTK

PQIDTLVFSITPDASVRYAKLQKNECQVMPYPNPADIARMKQDKSINLMEMPGLNVGYLSYNVQKKPLDDVKVRQAL

TYAVNKDAIIKAVYQGAGVSAKNLIPPTMWGYNDDVQDYTYDPEKAKALLKEAGLEKGFSIDLWAMPVQRPYNPNAR

RMAEMIQADWAKVGVQAKIVTYEWGEYLKRAKDGEHQTVMMGWTGDNGDPDNFFATLFSCAASEQGSNYSKWC

YKPFEDLIQPARATDDHNKRVELYKQAQVVMHDQAPALIIAHSTVFEPVRKEVKGYVVDPLGKHHFENVSIE 

>130691|gi [Periplasmic] Spermidine/putrescine-binding periplasmic protein precursor (SPBP) 

MKKWSRHLLAAGALALGMSAAHADDNNTLYFYNWTEYVPPGLLEQFTKETGIKVIYSTYESNETMYAKLKTYKDGAYD

LVVPSTYYVDKMRKEGMIQKIDKSKLTNFSNLDPDMLNKPFDPNNDYSIPYIWGATAIGVNGDAVDPKSVTSWADLW

KPEYKGSLLLTDDAREVFQMALRKLGYSGNTTDPKEIEAAYNELKKLMPNVAAFNSDNPANPYMEGEVNLGMIWNGS

AFVARQAGTPIDVVWPKEGGIFWMDSLAIPANAKNKEGALKLINFLLRPDVAKQVAETIGYPTPNLAARKLLSPEVAND

KTLYPDAETIKNGEWQNDVGAASSIYEEYYQKLKAGR 

>20141352|gi [Periplasmic] D-galactose-binding periplasmic protein precursor (GBP) (D-galactose/ D-

glucose binding protein) (GGBP) 

MNKKVLTLSAVMASLLFGAHAHAADTRIGVTIYKYDDNFMSVVRKAIEKDGKSAPDVQLLMNDSQNDQSKQNDQID

VLLAKGVKALAINLVDPAAAGTVIEKARGQNVPVVFFNKEPSRKALDSYDKAYYVGTDSKESGVIQGDLIAKHWQANQ

GWDLNKDGKIQYVLLKGEPGHPDAEARTTYVVKELNDKGIQTEQLALDTAMWDTAQAKDKMDAWLSGPNANKIEV

VIANNDAMAMGAVEALKAHNKSSIPVFGVDALPEALALVKSGAMAGTVLNDANNQAKATFDLAKNLAEGKGAADGT

SWKIENKIVRVPYVGVDKDNLSEFTQK 

>118472|gi [Periplasmic] D-galactose-binding periplasmic protein precursor (GBP) (D-galactose/ D-

glucose binding protein) (GGBP) 

MNKKVLTLSAVMASMLFGAAAHAADTRIGVTIYKYDDNFMSVVRKAIEKDAKAAPDVQLLMNDSQNDQSKQNDQI

DVLLAKGVKALAINLVDPAAAGTVIEKARGQNVPIVFFNKEPSRKALDSYDKAYYVGTDSKESGIIQGDLIAKHWAANPN

WDLNKDGKIQFVLLKGEPGHPDAEARTTYVIKELNDKGIKTEQLQLDTAMWDTAQAKDKMDAWMSGPNANKIEVVI

ANNDAMAMGAVEALKAHNKTSVPVFGVDALPEALALVKSGAMAGTVLNDANNQAKATFDLAKNLADGKGAADGT

NWKIENKIVRVPYVGVDKDNLAEFTNK 



>128346|gi [Periplasmic] Nitrite reductase precursor (EC 1.7.2.1) (Cytochrome cd1) (Cytochrome 

oxidase) (Hydroxylamine reductase) (EC 1.7.99.1) 

MSNVGKPILAGLIAGLSLLGLAVAQAAAPEMTAEEKEASKQIYFERCAGCHGVLRKGATGKNLEPHWSKTEADGKKTE

GGTLNLGTKRLENIIAYGTEGGMVNYDDILTKEEINMMARYIQHTPDIPPEFSLQDMKDSWNLIVPVEKRVTKQMNKI

NLQNVFAVTLRDAGKLALIDGDTHKIWKVLESGYAVHISRMSASGRYVYTTGRDGLTTIIDLWPEEPMTVATVRFGSD

MRSVDVSKFEGYEDKYLIGGTYWPPQYSIVDGLTLEPIKVVSTRGQTVDGEYHPEPRVASIVASHIKPEWVVNVKETGQI

ILVDYTDLKNLKTTTIESAKFLHDGGWDYSKRYFMVAANASNKVAAVDTKTGKLAALIDTAKIPHPGRGANFVHPQFGP

VWSTGHLGDDVVSLISTPSEESKYAKYKEHNWKVVQELKMPGAGNLFVKTHPKSKHFWADAPMNPEREVAESVYVF

DMNDLSKAPIQLNVAKDSGLPESKAIRRAVQPEYNKAGDEVWISLWGGKTDQSAIVIYDDKTLKLKRVITDPAVVTPTG

KFNVFNTMNDVY 

>123431|gi [Periplasmic] High-molecular-weight cytochrome C precursor (Cytochrome CC3) 

MRNGRTLLRWAGVLAATAIIGVGGFWSQGTTKALPEGPGEKRADLIEIGAMERFGKLDLPKVAFRHDQHTTAVTGMG

KDCAACHKSKDGKMSLKFMRLDDNSAAELKEIYHANCIGCHTDLAKAGKKTGPQDGECRSCHNPKPSAASSWKEIGFD

KSLHYRHVASKAIKPVGDPQKNCGACHHVYDEASKKLVWGKNKEDSCRACHGEKPVDKRPALDTAAHTACISCHMDV

AKTKAETGPVNCAGCHAPEAQAKFKVVREVPRLDRGQPDAALILPVPGKDAPREMKGTMKPVAFDHKAHEAKANDC

RTCHHVRIDTCTACHTVNGTADSKFVQLEKAMHQPDSMRSCVGCHNTRVQQPTCAGCHGFIKPTKSDAQCGVCHVA

APGFDAKQVEAGALLNLKAEQRSQVAASMLSARPQPKGTFDLNDIPEKVVIGSIAKEYQPSEFPHRKIVKTLIAGIGEDKL

AATFHIEKGTLCQGCHHNSPASLTPPKCASCHGKPFDADRGDRPGLKAAYHQQCMGCHDRMKIEKPANTACVDCHK

ERAK 

>128345|gi [Periplasmic] Nitrite reductase precursor (EC 1.7.2.1) (Cytochrome cd1) (Cytochrome 

oxidase) (Hydroxylamine reductase) (EC 1.7.99.1) 

MPFGKPLVGTLLASLTLLGLATAHAKDDMKAAEQYQGAASAVDPAHVVRTNGAPDMSESEFNEAKQIYFQRCAGCH

GVLRKGATGKPLTPDITQQRGQQYLEALITYGTPLGMPNWGSSGELSKEQITLMAKYIQHTPPQPPEWGMPEMRES

WKVLVKPEDRPKKQLNDLDLPNLFSVTLRDAGQIALVDGDSKKIVKVIDTGYAVHISRMSASGRYLLVIGRDARIDMIDL

WAKEPTKVAEIKIGIEARSVESSKFKGYEDRYTIAGAYWPPQFAIMDGETLEPKQIVSTRGMTVDTQTYHPEPRVAAIIAS

HEHPEFIVNVKETGKVLLVNYKDIDNLTVTSIGAAPFLHDGGWDSSHRYFMTAANNSNKVAVIDSKDRRLSALVDVGKT

PHPGRGANFVHPKYGPVWSTSHLGDGSISLIGTDPKNHPQYAWKKVAELQGQGGGSLFIKTHPKSSHLYVDTTFNPDA

RISQSVAVFDLKNLDAKYQVLPIAEWADLGEGAKRVVQPEYNKRGDEVWFSVWNGKNDSSALVVVDDKTLKLKAVVK

DPRLITPTGKFNVYNTQHDVY 

>2507400|gi [Periplasmic] Superoxide dismutase [Cu-Zn] precursor (EC 1.15.1.1) 

MKLTNLALAFTLFGASAVAFAHADHDHKKADNSSVEKLVVQVQQLDPVKGNKDVGTVEITESAYGLVFTPHLHGLAQ

GLHGFHIHQNPSCEPKEKDGKLVAGLGAGGHWDPKETKQHGYPWSDNAHLGDLPALFVEHDGSATNPVLAPRLKKL

DEVKGHSLMIHEGGDNHSDHPAPLGGGGPRMACGVIK 

>12230878|gi [Periplasmic] Beta-lactamase precursor (EC 3.5.2.6) (Cephalosporinase) 

MRDTRFPCLCGIAASTLLFATTPAIAGEAPADRLKALVDAAVQPVMKANDIPGLAVAISLKGEPHYFSYGLASKEDGRRV

TPETLFEIGSVSKTFTATLAGYALTQDKMRLDDRASQHWPALQGSRFDGISLLDLATYTAGGLPLQFPDSVQKDQAQIR



DYYRQWQPTYAPGSQRLYSNPSIGLFGYLAARSLGQPFERLMEQQVFPALGLEQTHLDVPEAALAQYAQGYGKDDRP

LRVGPGPLDAEGYGVKTSAADLLRFVDANLHPERLDRPWAQALDATHRGYYKVGDMTQGLGWEAYDWPISLKRLQA

GNSTPMALQPHRIARLPAPQALEGQRLLNKTGSTNGFGAYVAFVPGRDLGLVILANRNYPNAERVKIAYAILSGLEQQG

KVPLKR 

>19857494|gi [Periplasmic] Rusticyanin precursor 

MYTQNTMKKNWYVTVGAAAALAATVGMGTAMAGTLDTTWKEATLPQVKAMLEKDTGKVSGDTVTYSGKTVHVV

AAAVLPGFPFPSFEVHDKKNPTLEIPAGATVDVTFINTNKGFGHSFDITKKGPPYAVMPVIDPIVAGTGFSPVPKDGKFG

YTDFTWHPTAGTYYYVCQIPGHAATGMFGKIVVK 

>118939|gi [Periplasmic] Thiol:disulfide interchange protein dsbA precursor 

MKKIWLALAGLVLAFSASAAQYEDGKQYTTLEKPVAGAPQVLEFFSFFCPHCYQFEEVLHISDNVKKKLPEGVKMTKYH

VNFMGGDLGKDLTQAWAVAMALGVEDKVTVPLFEGVQKTQTIRSASDIRDVFINAGIKGEEYDAAWNSFVVKSLVAQ

QEKAAADVQLRGVPAMFVNGKYQLNPQGMDTSNMDVFVQQYADTVKYLSEKK 

>2827765|gi [Periplasmic] Copper-containing nitrite reductase precursor (EC 1.7.2.1) (Cu-NIR) 

MTEQLQMTRRTMLAGAALAGAVAPLLHTAQAHAAGAAAAAGAAPVDISTLPRVKVDLVKPPFVHAHDQVAKTGPR

VVEFTMTIEEKKLVIDREGTEIHAMTFNGSVPGPLMVVHENDYVELRLINPDTNTLLHNIDFHAATGALGGGALTQVNP

GEETTLRFKATKPGVFVYHCAPEGMVPWHVTSGMNGAIMVLPRDGLKDEKGQPLTYDKIYYVGEQDFYVPKDEAGNY

KKYETPGEAYEDAVKAMRTLTPTHIVFNGAVGALTGDHALTAAVGERVLVVHSQANRDTRPHLIGGHGDYVWATGKF

RNPPDLDQETWLIPGGTAGAAFYTFRQPGVYAYVNHNLIEAFELGAAGHFKVTGEWNDDLMTSVVKPASM 

>119816|gi [Periplasmic] Chaperone protein faeE precursor 

MSKRNAVTTFFTNRVTKALGMTLALMMTCQSAMASLAVDQTRYIFRGDKDALTITVTNNDKERTFGGQAWVDNIVE

KDTRPTFVVTPSFFKVKPNGQQTLRIIMASDHLPKDKESVYWLNLQDIPPALEGSGIAVALRTKLKLFYRPKALLEGRKGA

EEGISLQSRPDGRTMLVNTTPYIFAIGSLLDGNGKKIATDNGTTQKLLMFMPGDEVQVKGNVVKVDSLNDYGELQTWT

INKKKPAAPEAAKAEKADTAEQK 

>119822|gi [Periplasmic] Chaperone protein fanE precursor 

MNKFISIIALCVFSSYANAAFTLNSTRYIYNEGQQSVSVNIHNESEHKYGGQVWIDNIDKNGEVVFFSPSPMVFKLNPKQ

KQIVRIVNINDNLPKDRESIFWLNVQEIPPAPKGDGGSLSLAINNRVKLIYRPIALKNGRDEAENNIKLINSGTDSCLENTT

PYYFAISDVKINGKSIDLNSDAKNKMGVFSPFSKVCLGNVNTSGNITVTAFNDYGVATSYTVQRSK 

>1706206|gi [Periplasmic] Multiple sugar-binding periplasmic receptor chvE precursor 

MKSIISLMAACAIGAASFAAPAFAQDKGSVGIAMPTKSSARWIDDGNNIVKQLQEAGYKTDLQYADDDIPNQLSQIEN

MVTKGVKVLVIASIDGTTLSDVLKQAGEQGIKVIAYDRLIRNSGDVSYYATFDNFQVGVLQATSITDKLGLKDGKGPFNIE

LFGGSPDDNNAFFFYDGAMSVLKPYIDSGKLVVKSGQMGMDKVGTLRWDPATAQARMDNLLSAYYTDAKVDAVLSP

YDGLSIGIISSLKGVGYGTKDQPLPVVSGQDAEVPSVKSIIAGEQYSTIFKDTRELAKVTVNMVNAVMEGKEPEVNDTKT

YENGVKVVPSYLLKPVAVTKENYKQVLVDGGYYKEDQLK 



>113764|gi [Periplasmic] "Alpha-amylase precursor (EC 3.2.1.1) (1,4-alpha-D-glucan glucanohydrolase)" 

MKLAACFLTLLPGFAVAASWTSPGFPAFSEQGTGTFVSHAQLPKGTRPLTLNFDQQCWQPADAIKLNQMLSLQPCSN

TPPQWRLFRDGEYTLQIDTRSGTPTLMISIQNAAEPVASLVRECPKWDGLPLTVDVSATFPEGAAVRDYYSQQIAIVKN

GQIMLQPAATSNGLLLLERAETDTSAPFDWHNATVYFVLTDRFENGDPSNDQSYGRHKDGMAEIGTFHGGDLRGLTN

KLDYLQQLGVNALWISAPFEQIHGWVGGGTKGDFPHYAYHGYYTQDWTNLDANMGNEADLRTLVDSAHQRGIRILF

DVVMNHTGYATLADMQEYQFGALYLSGDEVKKSLGERWSDWKPAAGQTWHSFNDYINFSDKTGWDKWWGKNWI

RTDIGDYDNPGFDDLTMSLAFLPDIKTESTTASGLPVFYKNKMDTHAKAIDGYTPRDYLTHWLSQWVRDYGIDGFRVD

TAKHVELPAWQQLKTEASAALREWKKANPDKALDDKPFWMTGEAWGHGVMQSDYYRHGFDAMINFDYQEQAAK

AVDCLAQMDTTWQQMAEKLQGFNVLSYLSSHDTRLFREGGDKAAELLLLAPGAVQIFYGDESSRPFGPTGSDPLQGT

RSDMNWQDVSGKSAASVAHWQKISQFRARHPAIGAGKQTTLLLKQGYGFVREHGDDKVLVVWAGQQ 

>20141528|gi [Periplasmic] Maltose operon periplasmic protein precursor 

MKMKKSLVALCLTAGLFASVPGISLAEVNYVPQNTSAAPVIPAAALQQLTWTPVDQSKTQSTQLATGGQRLDVAGITG

PVAAYSVPANIGELTLTLTSEVNKQASVFAPNVLILDQNMTPSAFFPSSYFTYQQPGVMSADRLEGVMRLTPALGQQKL

YVLVFTTEKDLQQTTTLLDPAKAYAKGVGNSIPDIPDPVARHTTDGVVKLKVKTNSSSSVLVGPLFGSSGTGPVTVGNTA

APVAAPAPVAPKKSEPMLNDTESYFNKAIKDAVAKGDVDKALKLLDEAERLGSTSARSTFISSVKGKG 

>1174475|gi [Periplasmic] Protein sufI precursor 

MSLSRRQFIQASGIALCAGAVPLKASAAGQQQPLPVPPLLESRRGQPLFMTVQRAHWSFTPGTRASVWGINGRYLGP

TIRVWKGDDVKLIYSNRLTENVSMTVAGLQVPGPLMGGPARMMSPNADWAPVLPIRQNAATLWYHANTPNRTAQ

QVYNGLAGMWLVEDEVSKSLPIPNHYGVDDFPVIIQDKRLDNFGTPEYNEPGSGGFVGDTLLVNGVQSPYVEVSRGW

VRLRLLNASNSRRYQLQMNDGRPLHVISGDQGFLPAPVSVKQLSLAPGERREILVDMSNGDEVSITCGEAASIVDRIRGF

FEPSSILVSTLVLTLRPTGLLPLVTDSLPMRLLPTEIMAGSPIRSRDISLGDDPGINGQLWDVNRIDVTAQQGTWERWTV

RADEPQAFHIEGVMFQIRNVNGAMPFPEDRGWKDTVWVDGQVELLVYFGQPSWAHFPFYFNSQTLEMADRGSIGQ

LLVNPVP 

>17380416|gi [Periplasmic] Chaperone protein Caf1M precursor (Capsule protein fraction 1) 

MILNRLSTLGIITFGMLSFAANSAQPDIKFASKEYGVTIGESRIIYPLDAAGVMVSVKNTQDYPVLIQSRIYDENKEKESED

PFVVTPPLFRLDAKQQNSLRIAQAGGVFPRDKESLKWLCVKGIPPKDEDIWVDDATNKQKFNPDKDVGVFVQFAINNC

IKLLVRPNELKGTPIQFAENLSWKVDGGKLIAENPSPFYMNIGELTFGGKSIPSHYIPPKSTWAFDLPKGLAGARNVSWRI

INDQGGLDRLYSKNVTL 

>130758|gi [Periplasmic] Prolyl endopeptidase precursor (EC 3.4.21.26) (Proline-specific endopeptidase) 

(PSE) (Post-proline cleaving enzyme) (PE) 

MKYNKLSVAVAAFAFAAVSAQNSNVLKYPETKKVSHTDTYFGTQVSDPYRWLEDDRAEDTKAWVQQEVKFTQDYLA

QIPFRDQLKKQLMDIWNYEKISAPFKKGKYTYFSKNDGLQAQSVLYRKDAAGKTEVFLDPNKFSEKGTTSLASVSFNKKG

TLVAYSISEGGSDWNKIIILDAETKKQLDETLLDVKFSGISWLGDEGFFYSSYDKPKEGSVLSGMTDKHKVYFHKLGTKQS

QDELIIGGDKFPRRYIGAYVTDDQRYLVVSAANATNGNELYIKDLKNKTDFIPIITGFDSNVNVADTDGDTLYLFTDKDAP

NKRLVKTTIQNPKAETWKDVIAETSEPLEINTGGGYFFATYMKDAIDQVKQYDKNGKLVRAIKLPGSGNASGFGGEKTE

KDLYYSFTNYITPPTIFKYNVTTGNSEVYQKPKVKFNPENYVSEQVFYTSSDGTKIPMMISYKKGLKKDGKNPTILYSYGGF



NISLQPAFSVVNAIWMENGGIYAVPNIRGGGEYGKKWHDAGTKMQKKNVFNDFIAAGEYLQKNGYTSKEYMALSGR

SNGGLLVGATMTMRPDLAKVAFPGVGVLDMLRYNKFTAGAGWAYDYGTAEDSKEMFEYLKSYSPVHNVKAGTCYPS

TMVITSDHDDRVVPAHSFKFGSELQAKQSCKNPILIRIETNAGHGAGRSTEQVVAENADLLSFALYEMGIKSLK 

>130760|gi [Periplasmic] Prolyl endopeptidase precursor (EC 3.4.21.26) (Proline-specific endopeptidase) 

(PSE) (Post-proline cleaving enzyme) (PE) 

MKYKKLSVAVAAFAFAAVSAQNSNSLKYPETKKVNHTDTYFGNQVSDPYRWLEDDRAEDTKAWVQQEVKFTQDYLA

QIPFRGQIKKQLLDIWNYEKISAPFKKGKYTYFYKNDGLQAQSVLYRKDASGKTEVFLDPNKFSDKGTTSLANLSFNKKGT

LVAYSISEGGSDWNKIIILDAETKKQIDETLLDVKFSGISWLGDEGFFYSSYDKPKDGSVLSGMTDKHKVYFHKLGTKQSQ

DELIIGGDKFPRRYLSGYVTEDQRYLVVSAANATNGNELYIKDLKNKTDFIPIITGFESNVGLVDTDGDTLFLHTDKNAPN

MRMVKTTIQNPKPETWKDVIAETSEPMRVNSGGGYFFATYMKDALSQIKQYDKTGKLVREIKLPGSGTAGGFGGEKTE

KELYYSFTNYITPPTIFKFSIDSGKSEVYQKPKVKFNPENYVSEQVFYTSADGTKIPMMISNKKGLKKDGKNPTILYSYGGF

NISLQPAFSVVNAIWMENGGIYAVPNIRGGGEYGKKWHDAGTKQQKKNVFNDFIAAGEYLQKNGYTSKDYMALSGR

SNGGLLVGATMTMRPDLAKVAFPGVGVLDMLRYNKFTAGAGWAYDYGTAEDSKEMFEYLKSYSPVHNVKAGTCYPS

TMVITSDHDDRVVPAHSFKFGAELQAKQACKNPVLIRIETNAGHGAGRSTEQVVMENADLLSFALYEMGIKNLK 

>129244|gi [Periplasmic] Osmotically inducible protein Y precursor 

MTMTRLKISKTLLAVMLTSAVATGSAYAENNAQTTNESAGQKVDSSMNKVGNFMDDSAITAKVKAALVDHDNIKSTD

ISVKTDQKVVTLSGFVESQAQAEEAVKVAKGVEGVTSVSDKLHVRDAKEGSVKGYAGDTATTSEIKAKLLADDIVPSRHV

KVETTDGVVQLSGTVDSQAQSDRAESIAKAVDGVKSVKNDLKTK 

>130122|gi [Periplasmic] Major phosphate-irrepressible acid phosphatase precursor (EC 3.1.3.2) (HPAP) 

MKKNIIAGCLFSLFSLSALAAIPAGNDATTKPDLYYLKNEQAIDSLKLLPPPPEVGSIQFLNDQAMYEKGRMLRNTERGK

QAQADADLAAGGVATAFSGAFGYPITEKDSPELYKLLTNMIEDAGDLATRSAKEHYMRIRPFAFYGTETCNTKDQKKLS

TNGSYPSGHTSIGWATALVLAEVNPANQDAILERGYQLGQSRVICGYHWQSDVDAARIVGSAAVATLHSDPAFQAQL

AKAKQEFAQKSQK 

>267107|gi [Periplasmic] Acyl-CoA thioesterase I precursor (EC 3.1.2.-) (Protease I) (Lysophospholipase 

L1) (EC 3.1.1.5) (Lecithinase B) 

MMNFNNVFRWHLPFLFLVLLTFRAAAADTLLILGDSLSAGYRMSASAAWPALLNDKWQSKTSVVNASISGDTSQQGL

ARLPALLKQHQPRWVLVELGGNDGLRGFQPQQTEQTLRQILQDVKAANAEPLLMQIRLPANYGRRYNEAFSAIYPKLA

KEFDVPLLPFFMEEVYLKPQWMQDDGIHPNRDAQPFIADWMAKQLQPLVNHDS 

>266440|gi [Periplasmic] Lactose-binding protein precursor (LBP) 

MDYSRLLKRSVSAALTAAALLCSTAAFAGEVTIWCWDPNFNVAIMKEAAERYTAKHPDTTFNIVDFAKADVEQKLQTG

LASGMTDTLPDIVLIEDYGAQKYLQSFPGSFAALTDKIDFSGFAKYKVDLMTLEGQVYGVPFDSGVTGLYYRTDYLEQAG

FKPEDMQNLTWDRFIEIGKEVKAKTGHEMMALDANDGGLIRIMMQSGGQWYFNEDGSLNITGNAALKAALETQARI

VNERVAKPTSGSNDGIRALTSGDVASVLRGVWITGTVKSQPDQAGKWALTAIPKLNIEGATAASNLGGSSWYVLEASA

EKDEAIDFLNEIYAKDLDFYQKILTERGAVGSLLAARTGEAYQKPDDFFGGQTVWQNFADWLVQVPAVNYGIFTNELD

TAVTANFPALVKGTPVDEVLKAIEDQAAGQIQ 



>231991|gi [Periplasmic] Methylamine dehydrogenase heavy chain precursor (EC 1.4.99.3) (MADH) 

MALPPNFMPLFRASLIGLGLGCSALALAASAQDAPEAETQAQETQGQAAARAAAADLAAGQDDEPRILEAPAPDARR

VYVNDPAHFAAVTQQFVIDGEAGRVIGMIDGGFLPNPVVADDGSFIAHASTVFSRIARGERTDYVEVFDPVTLLPTADI

ELPDAPRFLVGTYPWMTSLTPDGKTLLFYQFSPAPAVGVVDLEGKAFKRMLDVPDCYHIFPTAPDTFFMHCRDGSLAK

VAFGTEGTPEITHTEVFHPEDEFLINHPAYSQKAGRLVWPTYTGKIHQIDLSSGDAKFLPAVEALTEAERADGWRPGGW

QQVAYHRALDRIYLLVDQRDEWRHKTASRLLVVLDAKTGERLAKFEMGHEIDSINVSQDEKPLLYALSTGDKTLYIHDAE

SGEELRSVNQLGHGPQVITTADMG 

>231990|gi [Periplasmic] Methanol dehydrogenase subunit 2 precursor (EC 1.1.99.8) (MDH small beta 

subunit) (MEDH) 

MKRILTLTVAALALGTPALAYDGTNCKAPGNCWEPKPDYPAKVEGSKYDPQHDPAELSKQGESLAVMDARNEWRVW

NMKKTGKFEYDVKKIDGYDETKAPPAE 

>2507363|gi [Periplasmic] Arginine-binding periplasmic protein 2 precursor 

MKKLVLAALLASFTFGASAAEKINFGVSATYPPFESIGANNEIVGFDIDLAKALCKQMQAECTFTNHAFDSLIPSLKFRKY

DAVISGMDITPERSKQVSFTTPYYENSAVVIAKKDTYKTFADLKGKRIGMENGTTHQKYIQDQHPEVKTVSYDSYQNAFI

DLKNGRIDGVFGDTAVVNEWLKTNPQLGVATEKVTDPQYFGTGLGIAVRPDNKALLEKLNNALAAIKADGTYQKISDQ

WFPQ 

>2507606|gi [Periplasmic] Putrescine-binding periplasmic protein precursor 

MTALNKKWLSGLVAGALMAVSVGTLAAEQKTLHIYNWSDYIAPDTVANFEKETGIKVVYDVFDSNEVLEGKLMAGST

GFDLVVPSASFLERQLTAGVFQPLDKSKLPEWKNLDPELLKLVAKHDPDNKFAMPYMWATTGIGYNVDKVKAVLGEN

APVDSWDLILKPENLEKLKSCGVSFLDAPEEVFATVLNYLGKDPNSTKADDYTGPATDLLLKLRPNIRYFHSSQYINDLAN

GDICVAIGWAGDVWQASNRAKEAKNGVNVSFSIPKEGAMAFFDVFAMPADAKNKDEAYQFLNYLLRPDVVAHISDH

VFYANANKAATPLVSAEVRENPGIYPPADVRAKLFTLKVQDPKIDRVRTRAWTKVKSGK 

>729490|gi [Periplasmic] Chaperone protein fimC precursor 

MSNKNVNVRKSQEITFCLLAGILMFMAMMVAGRAEAGVALGATRVIYPAGQKQEQLAVTNNDENSTYLIQSWVENA

DGVKDGRFIVTPPLFAMKGKKENTLRILDATNNQLPQDRESLFWMNVKAIPSMDKSKLTENTLQLAIISRIKLYYRPAKL

ALPPDQAAEKLRFRRSANSLTLINPTPYYLTVTELNAGTRVLENALVPPMGESTVKLPSDAGSNITYRTINDYGALTPKMT

GVME 

>400828|gi [Periplasmic] Thiol:disulfide interchange protein dsbA precursor 

MKKVLLALGLGVSTLMSVNSFAADLQEGKQYVQVSQQASQQKEVIEFFSFYCPHCYAFEMEYKIPQQVVDALPKDVKF

KQYHVNFLGHQSENLTRAWALAMALGAESKVKSPLFEAAQKDALKSMDDIRAIFLSNGITAEQFDGGINSFAVNGLVN

KQVNAAEQFKVRGVPDFYVNGKFRVNPEGLNYDDFVKDYVQTVKGLLQK 

>417374|gi [Periplasmic] Cytochrome c552 precursor (EC 1.7.2.2) (Ammonia-forming cytochrome c 

nitrite reductase) (Cytochrome c nitrite reductase) 



MTRIKINARRIFSLLIPFFFFTSVHAEQTAAPAKPVTVEAKNETFAPQHPDQYLSWKATSEQSERVDALAEDPRLVILWA

GYPFSRDYNKPRGHAFAVTDVRETLRTGAPKNAEDGPLPMACWSCKSPDVARLIQKDGEDGYFHGKWARGGPEIVN

NLGCADCHNTASPEFAKGKPELTLSRPYAARAMEAIGKPFEKAGRFDQQSMVCGQCHVEYYFDGKNKAVKFPWDDG

MKVENMEQYYDKIAFSDWTNSLSKTPMLKAQHPEYETWTAGIHGKNNVTCIDCHMPKVQNAEGKLYTDHKIGNPFD

NFAQTCANCHTQDKAALQKVVAERKQSINDLKIKVEDQLVHAHFEAKAALDAGATEAEMKPIQDDIRHAQWRWDLA

IASHGIHMHAPEEGLRMLGTAMDKAADARTKLARLLATKGITHEIQIPDISTKEKAQQAIGLNMEQIKAEKQDFIKTVIP

QWEEQARKNGLLSQ 

>3915588|gi [Periplasmic] Periplasmic protein cpxP precursor 

MRIVTAAVMASTLAVSSLSHAAEVGSGDNWHPGEELTQRSTQSHMFDGISLTEHQRQQMRDLMQQARHEQPPVN

VSELETMHRLVTAENFDENAVRAQAEKMANEQIARQVEMAKVRNQMYRLLTPEQQAVLNEKHQQRMEQLRDVTQ

WQKSSSLKLLSSSNSRSQ 

>12644212|gi [Periplasmic] Thiol:disulfide interchange protein dsbA precursor 

MKKLFALVATLMLSVSAYAAQFKEGEHYQVLKTPASSSPVVNEFFSFYCPHCNTFEPIIAQLKQQLPEGAKFQKNHVSF

MGGNMGQAMSKAYATMIALEVEDKMVPVMFNRIHTLRKPPKDEQELRQIFLDEGIDAAKFDAAYNGFAVDSMVRR

FDKQFQDSGLTGVPAVVVNNRYLVQGQSVKSLDEYFDLVNYLLTLK 

>417290|gi [Periplasmic] Periplasmic glucans biosynthesis protein mdoG precursor 

MMKMRWLSAAVMLTLYTSSSWAFSIDDVAKQAQSLAGKGYETPKSNLPSVFRDMKYADYQQIQFNHDKAYWNNLK

TPFKLEFYHQGMYFDTPVKINEVTATAVKRIKYSPDYFTFGDVQHDKDTVKDLGFAGFKVLYPINSKDKNDEIVSMLGAS

YFRVIGAGQVYGLSARGLAIDTALPSGEEFPRFKEFWIERPKPTDKRLTIYALLDSPRATGAYKFVVMPGRDTVVDVQSKI

YLRDKVGKLGVAPLTSMFLFGPNQPSPANNYRPELHDSNGLSIHAGNGEWIWRPLNNPKHLAVSSFSMENPQGFGLL

QRGRDFSRFEDLDDRYDLRPSAWVTPKGEWGKGSVELVEIPTNDETNDNIVAYWTPDQLPEPGKEMNFKYTITFSRDE

DKLHAPDNAWVQQTRRSTGDVKQSNLIRQPDGTIAFVVDFTGAEMKKLPEDTPVTAQTSIGDNGEIVESTVRYNPVTK

GWRLVMRVKVKDAKKTTEMRAALVNADQTLSETWSYQLPANE 

 

>2506867|gi [Periplasmic] Trimethylamine-N-oxide reductase 1 precursor (EC 1.7.2.3) (TMAO reductase 

1) (Trimethylamine oxidase 1) 

MNNNDLFQASRRRFLAQLGGLTVAGMLGPSLLTPRRATAAQAATDAVISKEGILTGSHWGAIRATVKDGRFVAAKPFE

LDKYPSKMIAGLPDHVHNAARIRYPMVRVDWLRKRHLSDTSQRGDNRFVRVSWDEALDMFYEELERVQKTHGPSALL

TASGWQSTGMFHNASGMLAKAIALHGNSVGTGGDYSTGAAQVILPRVVGSMEVYEQQTSWPLVLQNSKTIVLWGS

DLLKNQQANWWCPDHDVYEYYAQLKAKVAAGEIEVISIDPVVTSTHEYLGREHVKHIAVNPQTDVPLQLALAHTLYSE

NLYDKNFLANYCVGFEQFLPYLLGEKDGQPKDAAWAEKLTGIDAETIRGLARQMAANRTQIIAGWCVQRMQHGEQ

WAWMIVVLAAMLGQIGLPGGGFGFGWHYNGAGTPGRKGVILSGFSGSTSIPPVHDNSDYKGYSSTIPIARFIDAILEPG

KVINWNGKSVKLPPLKMCIFAGTNPFHRHQQINRIIEGLRKLETVIAIDNQWTSTCRFADIVLPATTQFERNDLDQYGN

HSNRGIIAMKQVVPPQFEARNDFDIFRELCRRFNREEAFTEGLDEMGWLKRIWQEGVQQGKGRGVHLPAFDDFWN

NKEYVEFDHPQMFVRHQAFREDPDLEPLGTPSGLIEIYSKTIADMNYDDCQGHPMWFEKIERSHGGPGSQKYPLHLQS



VHPDFRLHSQLCESETLRQQYTVAGKEPVFINPQDASARGIRNGDVVRVFNARGQVLAGAVVSDRYAPGVARIHEGA

WYDPDKGGEPGALCKYGNPNVLTIDIGTSQLAQATSAHTTLVEIEKYNGTVEQVTAFNGPVEMVAQCEYVPASQVKS 

>728965|gi [Periplasmic] Periplasmic beta-glucosidase precursor (EC 3.2.1.21) (Gentiobiase) (Cellobiase) 

(Beta-D-glucoside glucohydrolase) 

MKWLCSVGIAVSLALQPALADDLFGNHPLTPEARDAFVTELLKKMTVDEKIGQLRLISVGPDNPKEAIREMIKDGQVGA

IFNTVTRQDIRAMQDQVMELSRLKIPLFFAYDVLHGQRTVFPISLGLASSFNLDAVKTVGRVSAYEAADDGLNMTWAP

MVDVSRDPRWGRASEGFGEDTYLTSTMGKTMVEAMQGKSPADRYSVMTSVKHFAAYGAVEGGKEYNTVDMSPQR

LFNDYMPPYKAGLDAGSGAVMVALNSLNGTPATSDSWLLKDVLRDQWGFKGITVSDHGAIKELIKHGTAADPEDAVR

VALKSGINMSMSDEYYSKYLPGLIKSGKVTMAELDDAARHVLNVKYDMGLFNDPYSHLGPKESDPVDTNAESRLHRKE

AREVARESLVLLKNRLETLPLKKSATIAVVGPLADSKRDVMGSWSAAGVADQSVTVLTGIKNAVGENGKVLYAKGANV

TSDKGIIDFLNQYEEAVKVDPRSPQEMIDEAVQTAKQSDVVVAVVGEAQGMAHEASSRTDITIPQSQRDLIAALKATGK

PLVLVLMNGRPLALVKEDQQADAILETWFAGTEGGNAIADVLFGDYNPSGKLPMSFPRSVGQIPVYYSHLNTGRPYNA

DKPNKYTSRYFDEANGALYPFGYGLSYTTFTVSDVKLSAPTMKRDGKVTASVQVTNTGKREGATVVQMYLQDVTASM

SRPVKQLKGFEKITLKPGETQTVSFPIDIEALKFWNQQMKYDAEPGKFNVFIGTDSARVKKGEFELL 

>466087|gi [Periplasmic] Penicillin-binding protein 7 precursor (PBP-7) (D-alanyl-D-alanine- 

endopeptidase) (EC 3.4.99.-) (DD-endopeptidase) 

MLIMPKFRVSLFSLALMLAVPFAPQAVAKTAAATTASQPEIASGSAMIVDLNTNKVIYSNHPDLVRPIASISKLMTAMV

VLDARLPLDEKLKVDISQTPEMKGVYSRVRLNSEISRKDMLLLALMSSENRAAASLAHHYPGGYKAFIKAMNAKAKSLG

MNNTRFVEPTGLSVHNVSTARDLTKLLIASKQYPLIGQLSTTREDMATFSNPTYTLPFRNTNHLVYRDNWNIQLTKTGF

TNAAGHCLVMRTVINNKPVALVVMDAFGKYTHFADASRLRTWIETGKVMPVPAAALSYKKQKAAQMAAAGQTAQN

D 

>462710|gi [Periplasmic] Nickel-binding periplasmic protein precursor NikA 

MLSTLRRTLFALLACASFIVHAAAPDEITTAWPVNVGPLNPHLYTPNQMFAQSMVYEPLVKYQADGSVIPWLAKSWT

HSEDGKTWTFTLRDDVKFSNGEPFDAEAAAENFRAVLDNRQRHAWLELANQIVDVKALSKTELQITLKSAYYPFLQELA

LPRPFRFIAPSQFKNHETMNGIKAPIGTGPWILQESKLNQYDVFVRNENYWGEKPAIKKITFNVIPDPTTRAVAFETGDI

DLLYGNEGLLPLDTFARFSQNPAYHTQLSQPIETVMLALNTAKAPTNELAVREALNYAVNKKSLIDNALYGTQQVADTLF

APSVPYANLGLKPSQYDPQKAKALLEKAGWTLPAGKDIREKNGQPLRIELSFIGTDALSKSMAEIIQADMRQIGADVSLI

GEEESSIYARQRDGRFGMIFHRTWGAPYDPHAFLSSMRVPSHADFQAQQGLADKPLIDKEIGEVLATHDETQRQALYR

DILTRLHDEAVYLPISYISMMVVSKPELGNIPYAPIATEIPFEQIKPVKP 

>2506868|gi [Periplasmic] Periplasmic nitrate reductase precursor 

MKLSRRSFMKANAVAAAAAAAGLSVPGVARAVVGQQEAIKWDKAPCRFCGTGCGVLVGTQQGRVVACQGDPDAP

VNRGLNCIKGYFLPKIMYGKDRLTQPLLRMKNGKYDKEGEFTPITWDQAFDVMEEKFKTALKEKGPESIGMFGSGQW

TIWEGYAASKLFKAGFRSNNIDPNARHCMASAVVGFMRTFGMDEPMGCYDDIEQADAFVLWGANMAEMHPILWS

RITNRRLSNQNVTVAVLSTYQHRSFELADNGIIFTPQSDLVILNYIANYIIQNNAINQDFFSKHVNLRKGATDIGYGLRPTH

PLEKAAKNPGSDASEPMSFEDYKAFVAEYTLEKTAEMTGVPKDQLEQLAQLYADPNKKVISYWTMGFNQHTRGVWA

NNLVYNLHLLTGKISQPGCGPFSLTGQPSACGTAREVGTFAHRLPADMVVTNEKHRDICEKKWNIPSGTIPAKIGLHAV



AQDRALKDGKLNVYWTMCTNNMQAGPNINEERMPGWRDPRNFIIVSDPYPTVSALAADLILPTAMWVEKEGAYGN

AERRTQFWRQQVQAPGEAKSDLWQLVQFSRRFKTEEVWPEDLLAKKPELRGKTLYEVLYATPEVSKFPVSELAEDQLN

DESRELGFYLQKGLFEEYAWFGRGHGHDLAPFDDYHKARGLRWPVVNGKETQWRYSEGNDPYVKAGEGYKFYGKPD

GKAVIFALPFEPAAEAPDEEYDLWLSTGRVLEHWHTGSMTRRVPELHRAFPEAVLFIHPLDAKARDLRRGDKVKVVSRR

GEVISIVETRGRNRPPQGLVYMPFFDAAQLVNKLTLDATDPLSKETDFKKCAVKLEKV 

>462107|gi [Periplasmic] Flagellar P-ring protein precursor (Basal body P-ring protein) 

MPRSLFRTVLTALVAASCLIAAPALAKSRIKDIVSFEGVRENQLIGYGIVVGLNGTGDSLRNAPMTKQSLEAMLERQGVN

VRDNNLNTKNTAAVMVTANLPPFSASGSKVDVTVSTLGDAKSLLGGTLLVTSLQGADGQTYAVAQGTVQTGSVSAGG

ASGSSVTKGVPTAGRIAGGGVIERETGFQMVNMDIMRLTLRNPDFTTARRVADAINAKFPGCAQAQNPTIIATRPPPG

MDMISFMTNIENLMVEPDGPAKVVIDEVAGVIVMGDDVRISQVAIAQGNLTITVQENPAVSQPAPFSQGQTAVVPQS

TVNVEEEKGKQLLTLGGAPSLKGLIGGLNALGVTPRDMISILQAVKAAGALQADIEVM 

>461600|gi [Periplasmic] Azurin  

AECKVTVDSTDQMSFNTKDIAIDKSCKTFTVELTHSGSLPKNVMGHNLVISKEADMQPIATDGLSAGIDKQYLKDGDAR

VIAHTKVIGAGEKDSVTFDVSKLAAGEKYGFFCSFPGHISMMKGTVTLK 

>2507358|gi [Periplasmic] Iron-utilization periplasmic protein precursor (Major ferric iron binding 

protein) (FBP) (Iron-regulated 40 kDa protein) (MIRP) (Fe(3+)- binding protein) 

MQFKHFKLATLAAALAFSANSFADITVYNGQHKEAATAVAKAFEQETGIKVTLNSGKSEQLAGQLKEEGDKTPADVFYT

EQTATFADLSEAGLLAPISEQTIQQTAQKGVPLAPKKDWIALSGRSRVVVYDHTKLSEKDMEKSVLDYATPKWKGKIGY

VSTSGAFLEQVVALSKMKGDKVALNWLKGLKENGKLYAKNSVALQAVENGEVPAALINNYYWYNLAKEKGVENLKSRL

YFVRHQDPGALVSYSGAAVLKASKNQAEAQKFVDFLASKKGQEALVAARAEYPLRADVVSPFNLEPYEKLEAPVVSATT

AQDKEHAIKLIEEAGLK 

>2506227|gi [Periplasmic] Blue copper oxidase cueO precursor (Copper efflux oxidase) 

MQRRDFLKYSVALGVASALPLWSRAVFAAERPTLPIPDLLTTDARNRIQLTIGAGQSTFGGKTATTWGYNGNLLGPAVK

LQRGKAVTVDIYNQLTEETTLHWHGLEVPGEVDGGPQGIIPPGGKRSVTLNVDQPAATCWFHPHQHGKTGRQVAM

GLAGLVVIEDDEILKLMLPKQWGIDDVPVIVQDKKFSADGQIDYQLDVMTAAVGWFGDTLLTNGAIYPQHAAPRGWL

RLRLLNGCNARSLNFATSDNRPLYVIASDGGLLPEPVKVSELPVLMGERFEVLVEVNDNKPFDLVTLPVSQMGMAIAPF

DKPHPVMRIQPIAISASGALPDTLSSLPALPSLEGLTVRKLQLSMDPMLDMMGMQMLMEKYGDQAMAGMDHSQM

MGHMGHGNMNHMNHGGKFDFHHANKINGQAFDMNKPMFAAAKGQYERWVISGVGDMMLHPFHIHGTQFRIL

SENGKPPAAHRAGWKDTVKVEGNVSEVLVKFNHDAPKEHAYMAHCHLLEHEDTGMMLGFTV 

>547613|gi [Periplasmic] Thiol:disulfide interchange protein helX precursor (Cytochrome c biogenesis 

protein helX) 

MAKPLMFLPLLVMAGFVGAGYFAMQQNDPNAMPTALAGKEAPAVRLEPLGAEAPFTDADLRDGKIKLVNFWASWC

APCRVEHPNLIGLKQDGIEIMGVNWKDTPDQAQGFLAEMGSPYTRLGADPGNKMGLDWGVAGVPETFVVDGAGRI

LTRIAGPLTEDVITKKIDPLLAGTAD 



>2506591|gi [Periplasmic] Vitamin B12 transport protein btuF precursor 

MAKSLFRALVALSFLAPLWLNAAPRVITLSPANTELAFAAGITPVGVSSYSDYPPQAQKIEQVSTWQGMNLERIVALKP

DLVIAWRGGNAERQVDQLASLGIKVMWVDATSIEQIANALRQLAPWSPQPDKAEQAAQSLLDQYAQLKAQYADKPK

KRVFLQFGINPPFTSGKESIQNQVLEVCGGENIFKDSRVPWPQVSREQVLARSPQAIVITGGPDQIPKIKQYWGEQLKIP

VIPLTSDWFERASPRIILAAQQLCNALSQVD 

>585462|gi [Periplasmic] Hydrogenase-2 operon protein hybA precursor 

MNRRNFIKAASCGALLTGALPSVSHAAAENRPPIPGSLGMLYDSTLCVGCQACVTKCQDINFPERNPQGEQTWSNND

KLSPYTNNIIQVWTSGTGVNKDQEENGYAYIKKQCMHCVDPNCVSVCPVSALKKDPKTGIVHYDKDVCTGCRYCMVA

CPYNVPKYDYNNPFGALHKCELCNQKGVERLDKGGLPGCVEVCPAGAVIFGTREELMAEAKKRLALKPGSEYHYPRQTL

KSGDTYLHTVPKYYPHLYGEKEGGGTQVLVLTGVPYENLDLPKLDDLSTGARSENIQHTLYKGMMLPLAVLAGLTVLVR

RNTKNDHHDGGDDHES 

>585493|gi [Periplasmic] Molybdate-binding periplasmic protein precursor 

MARKWLNLFAGAALSFAVAGNALADEGKITVFAAASLTNAMQDIATQFKKEKGVDVVSSFASSSTLARQIEAGAPADL

FISADQKWMDYAVDKKAIDTATRQTLLGNSLVVVAPKASVQKDFTIDSKTNWTSLLNGGRLAVGDPEHVPAGIYAKEA

LQKLGAWDTLSPKLAPAEDVRGALALVERNEAPLGIVYGSDAVASKGVKVVATFPEDSHKKVEYPVAVVEGHNNATVK

AFYDYLKGPQAAEIFKRYGFTIK 

>585495|gi [Periplasmic] Molybdate-binding periplasmic protein precursor 

MSFSLSRLVVALGAGLLACAAQAAEVQVAVAANFTAPMKDIASQFEKDTGHKVITSFGPTGGFYSQIQNGAPFEVFLA

ADDTTPEKLEKEGGTVAGSRFTYAVGKLVLWSAKPGYVDDQGAVLKKNAFKHLSIANPKTAPYGAAAVQVLAKLGLTE

ATKSKLVEGASIAQAHQFVATGNAELGFVALSQVYKDGKLTGGSGWNVPGDLYEPIRQDAVILTKGKDNPAAQALVDY

LKGPKATEVIKAYGYGLQ 

>585039|gi [Periplasmic] C4-dicarboxylate-binding periplasmic protein precursor 

MLTRRILGALVGATALSLALSVPALAEPIVIKFSHVVAPDTPKGKGAAKFEELAEKYTNGAVDVEVYPNSQLYKDKEELEA

LQLGAVQMLAPSLAKFGPLGVQDFEVFDLPYIFKDYEALHKVTQGEAGKMLLSKLEAKGITGLAFWDNGFKIMSANTPL

TMPDDFLGLKMRIQSSKVLEAEMNALGAVPQVMAFSEVYQALQTGVVDGTENPPSNMFTQKMNEVQKHATVSNH

GYLGYAVIVNKQFWDGLPADVRTGLEKAMAESTDYANGIAKEENEKALQAMKDAGTTEFHELTAEERAAWEEVLTPV

HDEMAERIGAETIAAVKAATAE 

>585597|gi [Periplasmic] Nuclease nucM precursor (EC 3.1.21.-) 

MLRNLVIFAVLGAGLTTLAAAGQDINNFTQAKAAAAKIHQDAPGTFYCGCKINWQGKKGTPDLASCGYQVRKDANRA

SRIEWEHVVPAWQFGHQRQCWQDGGRKNCTKDDVYRQIETDLHNLQPAIGEVNGDRGNFMYSQWNGGERQYGQ

CEMKIDFKSQLAEPPERARGAIARTYFYMRDRYNLNLSRQQTQLFDAWNKQYPATTWECTREKRIAAVQGNHNPYVQ

QACSPDAAPYYNGLSLIMIAAVATVAARWLTPAGHLPSD 

>585529|gi [Periplasmic] Sigma factor algU regulatory protein mucB precursor 



MRTTSLLLLLGSLMAVPATQAADASDWLNRLAEADRQNSFQGTFVYERNGSFSTHEIWHRVESDGAVRERLLQLDGA

RQEVVRVDGRTQCISGGLADQLADAQLWPVRKFDPSQLASWYDLRLVGESRVAGRPAVVLAVTPRDQHRYGFELHLD

RDTGLPLKSLLLNEKGQLLERFQFTQLNTGAAPAEDQLQAGAECQVVGPAKADGEKTVAWRSEWLPPGFTLTRSFMR

RSPVTPDPVACLTYGDGLARFSVFIEPLHGAMVGDARSQLGPTVVVSKRLQTDDGGQMVTVVGEVPLGTAERVALSIR

PEAAAQK 

>585022|gi [Periplasmic] "Cytochrome c3, 26 kDa" 

ETFEIPESVTMSPKQFEGYTPKKGDVTFNHASHMDIACQQCHHTVPDTYTIESCMTEGCHDNIKERTEISSVYRTFHTTK

DSEKSCVGCHRELKRQGPSDAPLACNSCHVQ 

>2507361|gi [Periplasmic] Periplasmic protein torT precursor 

MRVLLFLLLSLFMLPAFSADNLLRWHDAQHFTVQASTPLKAKRAWKLCALYPSLKDSYWLSLNYGMQEAARRYGVDL

KVLEAGGYSQLATQQAQIDQCKQWGAEAILLGSSTTSFPDLQKQVASLPVIELVNAIDAPQVKSRVGVPWFQMGYQP

GRYLVQWAHGKPLNVLLMPGPDNAGGSKEMVEGFRAAIAGSPVRIVDIALGDNDIEIQRNLLQEMLERHPEIDVVAG

TAIAAEAAMGEGRNLKTPLTVVSFYLSHQVYRGLKRGRVIMAASDQMVWQGELAVEQAIRQLQGQSVSDNVSPPILV

LTPKNADREHIRRSLSPGGFRPVYFYQHTSAAKK 

>729710|gi [Periplasmic] Protease degQ precursor (EC 3.4.21.-) 

MKKQTQLLSALALSVGLTLSASFQAVASIPGQVADQAPLPSLAPMLEKVLPAVVSVRVEGTASQGQKIPEEFKKFFGDD

LPDQPAQPFEGLGSGVIINASKGYVLTNNHVINQAQKISIQLNDGREFDAKLIGSDDQSDIALLQIQNPSKLTQIAIADSD

KLRVGDFAVAVGNPFGLGQTATSGIVSALGRSGLNLEGLENFIQTDASINRGNSGGALLNLNGELIGINTAILAPGGGSV

GIGFAIPSNMARTLAQQLIDFGEIKRGLLGIKGTEMSADIAKAFNLDVQRGAFVSEVLPGSGSAKAGVKAGDIITSLNGKP

LNSFAELRSRIATTEPGTKVKLGLLRNGKPLEVEVTLDTSTSSSASAEMITPALEGATLSDGQLKDGGKGIKIDEVVKGSPA

AQAGLQKDDVIIGVNRDRVNSIAEMRKVLAAKPAIIALQIVRGNESIYLLMR 

>14195697|gi [Periplasmic] High-affinity zinc uptake system protein znuA precursor 

MLHKKTLLFAALSAALWGGATQAADAAVVASLKPVGFIASAIADGVTETEVLLPDGASEHDYSLRPSDVKRLQNADLVV

WVGPEMEAFMQKPVSKLPGAKQVTIAQLEDVKPLLMKSIHGDDDDHDHAEKSDEDHHHGDFNMHLWLSPEIARAT

AVAIHGKLVELMPQSRAKLDANLKDFEAQLASTETQVGNELAPLKGKGYFVFHDAYGYFEKQFGLTPLGHFTVNPEIQP

GAQRLHEIRTQLVEQKATCVFAEPQFRPAVVESVARGTSVRMGTLDPLGTNIKLGKTSYSEFLSQLANQYASCLKGD 

>9911080|gi [Periplasmic] Outer-membrane lipoproteins carrier protein precursor (P20) 

MKKIAITCALLSSLVASSVWADAASDLKSRLDKVSSFHASFTQKVTDGSGAAVQEGQGDLWVKRPNLFNWHMTQPD

ESILVSDGKTLWFYNPFVEQATATWLKDATGNTPFMLIARNQSSDWQQYNIKQNGDDFVLTPKASNGNLKQFTINVG

RDGTIHQFSAVEQDDQRSSYQLKSQQNGAVDAAKFTFTPPQGVTVDDQRK 

>2507364|gi [Periplasmic] Histidine-binding periplasmic protein precursor (HBP 

MKKLVLSLSLVLAFSSATAAFAAIPQNIRIGTDPTYAPFESKNSQGELVGFDIDLAKELCKRINTQCTFVENPLDALIPSLKA

KKIDAIMSSLSITEKRQQEIAFTDKLYAADSRLVVAKNSDIQPTVESLKGKRVGVLQGTTQETFGNEHWAPKGIEIVSYQG



QDNIYSDLTAGRIDAAFQDEVAASEGFLKQPVGKDYKFGGPSVKDEKLFGVGTGMGLRKEDNELREALNKAFAEMRA

DGTYEKLAKKYFDFDVYGG 

>730111|gi [Periplasmic] Periplasmic nitrate reductase precursor (EC 1.7.99.4) 

MKISRRDFIKQTAITATASVAGVTLPAGAANFVTDSEVTKLKWSKAPCRFCGTGCGVTVAVKDNKVVATQGDPQAEV

NKGLNCVKGYFLSKIMYGQDRLTRPLMRMKNGKYDKNGDFAPVTWDQAFDEMERQFKRVLKEKGPTAVACSAPAQ

WTVWEGYAAAKLYKAGFRSNNIDPNARHCMASAAAGFMRTFGMDEPMGCYDDFEAADAFVLWGSNMAEMHPIL

WTRVTDRRLSHPKTRVVVLSTFTHRCFDLADIGIIFKPQTDLAMLNYIANYIIRNNKVNKDFVNKHTVFKEGVTDIGYGLR

PDHPLQKAAKNASDPGAAKVITFDEFAKFVSKYDADYVSKLSAVPKAKLDQLAELYADPNIKVMSLWTMGFNQHTRG

TWANNMVYNLHLLTGKIATPGNSPFSLTGQPSACGTAREVGTFSHRLPADMVVTNPKHREEAERIWKLPPGTIPDKPG

YDAVLQNRMLKDGKLNAYWVQVNNNMQAAANLMEEGLPGYRNPANFIVVSDAYPTVTALAADLVLPSAMWVEKE

GAYGNAERRTQFWHQLVDAPGEARSDLWQLVEFAKRFKVEEVWPPELIAKKPEYKGKTLYDVLYRNGQVDKFPLKDV

NAEYHNAEAKAFGFYLQKGLFEEYATFGRGHGHDLAPFDAYHEARGLRWPVVNGKETRWRYREGSDPYVKAGTGFQ

FYGNPDGKAVIFALPYEPPAESPDKEYPYWLVTGRVLEHWHSGSMTRRVPELYRSFPNAVVFMHPEDAKALGLRRGVE

VEVVSRRGRMRSRIETRGRDAPPRGLVFVPWFDASQLINKVTLDATCPISLQTDFKKCAVKIVKV 

>730112|gi [Periplasmic] Diheme cytochrome c napB precursor 

MKPSRSWASLLAVCAVLLAALAMQAIFFPAPARAQGLVDAMRGPTAIANEPRAPLLYPTENKDIRRTRNYTMQPPTIP

HKIDGYQLDKDFNRCMFCHARTRTEETQAIPVSITHYMDRDNNVLADVSPRRYFCTQCHVPQADTKPLIGNNFVDVDT

ILKRRPGAKGAAK 

>729372|gi [Periplasmic] Thiol:disulfide interchange protein dsbC precursor 

MKKRVVLFSLLTLALSGVARADDAAIKQTLNRLGLQSAEVKDSPIGGMKTVLTENGVLYITEDGKHLLQGPLYDVSGKTP

VNVTNHILNERLDALKDQMIVYKAPQEKHVITVFTDITCGYCHKLHEQMKDYNALGITVRYLAYPRQGMNSQAAKDM

QSIWCVADRNKAFDAAMKGDDVSPATCKTDIGAHYQLGVLFGVQGTPAIVLDDGTVVPGYQPPKEMMAMLDAHKA

SLKSGG 

>20141377|gi [Periplasmic] Thiosulfate-binding protein precursor 

MAVNLLKKRPLTLAAMLLLAGQAQATELLNSSYDVSRELFAALNPPFEQQWAKDNGGDKLTIKQSHAGSSKQALAILQ

GLKADVVTYNQVTDVQILHDKGKLIPADWQSRLPNNSSPFYSTMGFLVRKGNPKNIHDWSDLVRSDVKLIFPNPKTSG

NARYTYLAAWGAADNADGGDKAKTEQFMTQFLKNVEVFDTGGRGATTTFAERGLGDVLISFESEVNNIRKQYEAQGF

EVVIPKTNILAEFPVAWVDKNVQANGTEKAAKAYLNWLYSPQAQTIITHYYYRVNNPEIMGKQADKFPQTELFRVEEKF

GSWPEVMKTHFASGGELDKLLAAGRK 

>1170707|gi [Periplasmic] Polysialic acid transport protein kpsD precursor 

MKLFKSILLIAACHAAQASATIDINADPNLTGAAPLTGILNGQKSDTQNMSGFDNTPPPAPPVVMSRMFGAQLFNGTS

ADSGATVGFNPDYILNPGDSIQVRLWGAFTFDGALQVDPKGNIFLPNVGPVKIAGVSNSQLNALVTSKVKEVYQSNVN

VYASLLQAQPVKVYVTGFVRNPGLYGGVTSDSLLNYLIKAGGVDPERGSYVDIVVKRGNRVRSNVNLYDFLLNGKLGLS

QFADGDTIIVGPRQHTFSVQGDVFNSYDFEFRESSIPVTEALSWARPKPGATHITIMRKQGLQKRSEYYPISSAPGRMLQ

NGDTLIVSTDRYAGTIQVRVEGAHSGEHAMVLPYGSTMRAVLEKVRPNSMSQMNAVQLYRPSVAQRQKEMLNLSLQ



KLEEASLSAQSSTKEEASLRMQEAQLISRFVAKARTVVPKGEVILNESNIDSVLLEDGDVINIPEKTSLVMVHGEVLFPNA

VSWQKGMTTEDYIEKCGGLTQKSGNARIIVIRQNGARVNAEDVDSLKPGDEIMVLPKYESKNIEVTRGISTILYQLAVGA

KVILSL 

>1168941|gi [Periplasmic] Monofunctional chorismate mutase precursor (EC 5.4.99.5) (CM-F) 

MTHFVAIFFSSLFMCSNVFAGSVSSVSLGSLSSALNERMQVMKAVAGYKALHHLPIEDLPREQVVLDHMLQNAQQAG

LEPHSVEPFVHALMNASKTIQYRYRADWLSSPDSAVPVRDLTETRQQIQQLDTQLLTAISQRLMTGAFSQEDKEFLMS

HLTAPHLSESDKNSLFASLSRIQRQH 

>1172505|gi [Periplasmic] Pseudomonapepsin precursor (EC 3.4.21.100) (Pepstatin-insensitive carboxyl 

proteinase) 

MKSSAAKQTVLCLNRYAVVALPLAIASFAAFGASPASTLWAPTDTKAFVTPAQVEARSAAPLLELAAGETAHIVVSLKLR

DEAQLKQLAQAVNQPGNAQFGKFLKRRQFLSQFAPTEAQVQAVVAHLRKNGFVNIHVVPNRLLISADGSAGAVKAAF

NTPLVRYQLNGKAGYANTAPAQVPQDLGEIVGSVLGLQNVTRAHPMLKVGERSAAKTLAAGTAKGHNPTEFPTIYDAS

SAPTAANTTVGIITIGGVSQTLQDLQQFTSANGLASVNTQTIQTGSSNGDYSDDQQGQGEWDLDSQSIVGSAGGAVQ

QLLFYMADQSASGNTGLTQAFNQAVSDNVAKVINVSLGWCEADANADGTLQAEDRIFATAAAQGQTFSVSSGDEGV

YECNNRGYPDGSTYSVSWPASSPNVIAVGGTTLYTTSAGAYSNETVWNEGLDSNGKLWATGGGYSVYESKPSWQSVV

SGTPGRRLLPDISFDAAQGTGALIYNYGQLQQIGGTSLASPIFVGLWARLQSANSNSLGFPAASFYSAISSTPSLVHDVKS

GNNGYGGYGYNAGTGWDYPTGWGSLDIAKLSAYIRSNGFGH 

>1706230|gi [Periplasmic] Cytochrome C4 precursor 

MNKALVTLLLTLGITGLAHAAGDAAAGQGKAAVCGACHGPDGNSAAPNFPKLAGQGERYLLKQMQDIKAGTKPGAP

EGSGRKVLEMTGMLDNFSDQDLADLAAYFTSQKPTVGAADPQLVEAGETLYRGGKLADGMPACTGCHSPNGEGNTP

AAYPRLSGQHAQYVAKQLTDFREGARTNDGDNMIMRSIAAKLSNKDIAAISSYIQGLH 

>1168905|gi [Periplasmic] Kappa-carrageenase precursor (EC 3.2.1.83) 

MKPISIVAFPIPAISMLLLSAVSQAASMQPPIAKPGETWILQAKRSDEFNVKDATKWNFQTENYGVWSWKNENATVS

NGKLKLTTKRESHQRTFWDGCNQQQVANYPLYYTSGVAKSRATGNYGYYEARIKGASTFPGVSPAFWMYSTIDRSLTK

EGDVQYSEIDVVELTQKSAVRESDHDLHNIVVKNGKPTWMRPGSFPQTNHNGYHLPFDPRNDFHTYGVNVTKDKIT

WYVDGEIVGEKDNLYWHRQMNLTLSQGLRAPHTQWKCNQFYPSANKSAEGFPTSMEVDYVRTWVKVGNNNSAPG

EGQSCPNTFVAVNSVQLSAAKQTLRKGQSTTLESTVLPNCATNKKVIYSSSNKNVATVNSAGVVKAKNKGTATITVKTK

NKGKIDKLTIAVN 

>1174615|gi [Periplasmic] Thiamine-binding periplasmic protein precursor 

MKLLKLTLISTALFSTAALAQAQQSVNVYSYDSFTSEWGAGPKVKQDFEKAHPQCAINFTPFESVGVLLNRVRLEGKKTK

ADIVLGLDNFFLEQAEKTGIFAPNNVDLTQLDLPTKWANKTFLPFDFGNYAFVYDKTKLQNPPKSLKELVERQDLSVIYQ

DPRTSSVGRGLLVWMNAVYPADKIQSAWKELDKHTVTVGKGWSDTYGAFLKGEADLVLSYSTSPLYHQLFEKKDNYA

ATDFAEGHITQVELAARVANHPNQCADDFMAFLISPTAQKHIVTANIMLPVIQGEIEPHFDALKVQQKTQTSINPMVN

TEQLKNWISTWQTTLTK 



>1169689|gi [Periplasmic] FKBP-type peptidyl-prolyl cis-trans isomerase fkpA precursor (EC 5.2.1.8) 

(PPiase) (Rotamase) 

MKSLFKVTLLATTMAVALHAPITFAAEAAKPATAADSKAAFKNDDQKSAYALGASLGRYMENSLKEQEKLGIKLDKDQL

IAGVQDAFADKSKLSDQEIEQTLQAFEARVKSSAQAKMEKDAADNEAKGKEYREKFAKEKGVKTSSTGLVYQVVEAGK

GEAPKDSDTVVVNYKGTLIDGKEFDNSYTRGEPLSFRLDGVIPGWTEGLKNIKKGGKIKLVIPPELAYGKAGVPGIPPNST

LVFDVELLDVKPAPKADAKPEADAKAADSAKK 

>2506863|gi [Periplasmic] Trimethylamine-N-oxide reductase 2 precursor (EC 1.7.2.3) (TMAO reductase 

2) (Trimethylamine oxidase 2) 

MTLTRREFIKHSGIAAGALVVTSAAPLPAWAEEKGGKILTAGRWGAMNVEVKDGKIVSSTGALAKTIPNSLQSTAADQ

VHTTARIQHPMVRKSYLDNPLQPAKGRGEDTYVQVSWEQALKLIHEQHDRIRKANGPSAIFAGSYGWRSSGVLHKAQ

TLLQRYMNLAGGYSGHSGDYSTGAAQVIMPHVVGSVEVYEQQTSWPLILENSQVVVLWGMNPLNTLKIAWSSTDEQ

GLEYFHQLKKSGKPVIAIDPIRSETIEFFDDNATWIAPNMGTDVALMLGIAHTLMTQGKHDKVFLEKYTTGYPQFEEYLT

GKSDNTPKSAVWAAEITGVPEAQIVKLAELMAANRTMLMAGWGIQRQQYGEQKHWMLVTLAAMLGQIGTPGGGF

GFSYHYSNGGNPTRVGGVLPEMSAAIAGHASEAADDGGMTAIPVARIVDALENPGGKYQHNGKEQTYPNIKMIWW

AGGGNFTHHQDTNRLIKAWQKPEMIVVSECYWTAAAKHADIVLPITTSFERNDLTMTGDYSNQHIVPMKQAVAPQF

EARNDFDVFADLAELLKPGGKEIYTEGKDEMAWLKFFYDAAQKGARAQRVTMPMFNAFWQQNKLIEMRHSEKNEQ

YVRYGDFRADPVKNALGTPSGKIEIYSKTLEKFGYKDCPAHPTWLAPDEWKGTADEKQLQLLTAHPAHRLHSQLNYAEL

RKKYAIADREPITIHTEDAARFGIANGDLVRVWNKRGQILTGAVVTDGIKKGVVCVHEGAWPDLENGLCKNGSANVLT

ADIPSSQLANACAGNSALVYIEKYTGNAPKLTAFDQPAVQA 

>1351922|gi [Periplasmic] Copper amine oxidase precursor (EC 1.4.3.6) (Monamine oxidase) (Tyramine 

oxidase) 

MANGLKFSPRKTALALAVAVVCAWQSPVFAHGSEAHMVPLDKTLQEFGADVQWDDYAQMFTLIKDGAYVKVKPGA

KTAIVNGKSLDLPVPVVMKEGKAWVSDTFINDVFQSGLDQTFQVEKRPHPLNSLSAAEISKAVTIVKAAPEFQPNTRFTE

ISLHEPDKAAVWAFALQGTPVDAPRTADVVMLDGKHVIEAVVDLQNKKILSWTPIKGAHGMVLLDDFVSVQNIINTSS

EFAEVLKKHGITDPGKVVTTPLTVGFFDGKDGLQQDARLLKVVSYLDTGDGNYWAHPIENLVAVVDLEAKKIIKIEEGPVI

PVPMEPRPYDGRDRNAPAVKPLEITEPEGKNYTITGDTIHWQNWDFHLRLNSRVGPILSTVTYNDNGTKRQVMYEGSL

GGMIVPYGDPDVGWYFKAYLDSGDYGMGTLTSPIVRGKDAPSNAVLLDETIADYTGKPTTIPGAVAIFERYAGPEYKHL

EMGKPNVSTERRELVVRWISTVGNYDYIFDWVFHDNGTIGIDAGATGIEAVKGVLAKTMHDPSAKEDTRYGTLIDHNI

VGTTHQHIYNFRLDLDVDGENNTLVAMDPEVKPNTAGGPRTSTMQVNQYTIDSEQKAAQKFDPGTIRLLSNTSKENR

MGNPVSYQIIPYAGGTHPAATGAKFAPDEWIYHRLSFMDKQLWVTRYHPTERYPEGKYPNRSAHDTGLGQYAKDDES

LTNHDDVVWITTGTTHVARAEEWPIMPTEWALALLKPWNFFDETPTLGEKKK 

>1706524|gi [Periplasmic] Thiol:disulfide interchange protein dsbA precursor 

MFKKLIGLLFLMPMTALATQFIEGKDYQTVASAQLSTNKDKTPLITEFFSYGCPWCYKIDAPLNDWATRMGKGAHLER

VPVVFKPNWDLYAKAYYTAKTLAMSDKMNPILFKAIQEDKNPLATKQSMVDFFVAHGVDREIAKSAFENSPTIDMRVN

SGMSLMAHYQINAVPAFVVNNKYKTDLQMAGSEERLFEILNYLVRKSA 

>1706523|gi [Periplasmic] Thiol:disulfide interchange protein dsbA precursor 



MKKLWLALAGMVLAFSASAADFSDGKQYATLDKPVPQSPQVLEFFSFYCPHCYQFAQVYHIPDAIQKALPADAKLTKY

HVDFLGELGKELTQAWAVAIALGVEDKVSPLMFDAVQKTQTVKQPQDIRQVFVAAGVKAEDYDSALNSFVVKSLVAQ

QEKAAADLQLRGVPAVFVNGKYMIKSDGLDTSSMDNYVKQYADVVKFLLSQK 

>27735184|gi [Periplasmic] Thiol:disulfide interchange protein dsbA precursor 

MKKIWLALAGLVLAFSASAAQYEDGKQYTTLEKPVAGAPQVLEFFSFFCPHCYQFEEVLHISDNVKKKLPEGVKMTKYH

VNFMGGDLGKDLTQAWAVAMALGVEDKVTVPLFEGVQKTQTIRSASDIRDVFINAGIKGEEYDAAWNSFVVKSLVAQ

QEKAAADVQLRGVPAMFVNGKYQLNPQGMDTSNMDVFVQQYADTVKYLSEEK 

>1711426|gi [Periplasmic] Superoxide dismutase [Cu-Zn] precursor (EC 1.15.1.1) (Bacteriocuprein) 

MKRFSLAILALVVATGAQAASEKVEMNLVTSQGVGQSIGSVTITETDKGLEFSPDLKALPPGEHGFHIHAKGSCQPATK

DGKASAAESAGGHLDPQNTGKHEGPEGAGHLGDLPALVVNNDGKATDAVIAPRLKSLDEIKDKALMVHVGGDNMSD

QPKPLGGGGERYACGVIK 

>20141766|gi [Periplasmic] Superoxide dismutase [Cu-Zn] 1 precursor (EC 1.15.1.1) (sodCI) 

MKYTILSLVAGALISCSAMAENTLTVKMNDALSSGTGENIGEITVSETPYGLLFTPHLNGLTPGIHGFHVHTNPSCMPG

MKDGKEVPALMAGGHLDPEKTGKHLGPYNDKGHLGDLPGLVVNADGTATYPLLAPRLKSLSELKGHSLMIHKGGDNY

SDKPAPLGGGGARFACGVIEK 

>1706207|gi [Periplasmic] Multiple sugar-binding periplasmic receptor chvE precursor 

MKSIISLTAAAAIGVAMFVAPAFAADKGTVGIAMPTKASARWIDDGNNIVKQLQAAGYGTDLQYGDDDIPNQLSQVE

NMVTKGDKVLVIAAIDGTTLSDVLQKAHDAGIKVIAYDRLIRNSGNVDYYATFDNFKVGVLQANSIVDGLGLKDGKGPF

NIELFGGSPDDNNAFFFYDGAMSVLKPYIDSGKLVVKSGQQGMDKVGTLRWDPATAQARMDNLLSAYYTDAHVDAV

LSPYDGLSIGILSSLKGVGYGTGGQKLPIVTGQDSEIPSVKSIIAGEQHSTIFKDTRDLAKVTVDMVNALMEGKTPEVTDT

KTYDNGVKVVPSYLLTPVAVDKTNYEKVLVEGGYYKADQLK 

>1705847|gi [Periplasmic] Multiple sugar-binding periplasmic receptor chvE precursor 

MSSSFTTTLAGMAVGMLVLATGTNPTLAQDKPTVGIAMPTKSSARWIDDGNNMVKQFQAKGYKTDLQYAEDDIPN

QLAQIETMVAKNSKVLVIAAIDGTTLTDVLQQAKDRGVKVIAYDRLIRGSENVDYYATFDNFQVGVLQGSYIVDALGLK

DGKGPFNIELFGGSPDDNNAYFFYNGAMSVLQPYIDSGKLTVGSGQVGMDKVSTLRWDGATAQARMDNLLSAFYGN

RRVDAVLSPYDGISIGIISSLKGVGYGSPSQPMPVVTGQDAEVPSIKSILAGEQRATVFKDTRELARITVEMVDAVLGGGT

AVNDTKTYDNGKKVVPAYLLKPVSVDASNWKGTLVDSGYYTEAQFK 

>3023365|gi [Periplasmic] Azurin II (AZN-2) 

AQCEATVESNDAMQYNVKEIVVDKSCKQFTMHLKHVGKMAKVAMGHNLVLTKDADKQAVATDGMGAGLAQDYV

KAGDTRVIAHTKVIGGGESDSVTFDVSKIAAGENYAYFCSFPGHWAMMKGTLKLGS 

>3219777|gi [Periplasmic] Azurin I (AZN-1) 

AECSVDIAGNDGMQFDKKEITVSKSCKQFTVNLKHPGKLAKNVMGHNWVLTKQADMQGAVNDGMAAGLDNNYV

KKDDARVIAHTKVIGGGETDSVTFDVSKLAAGEDYAYFCSFPGHFALMKGVLKLVD 



>25014078|gi [Periplasmic] Nitrite reductase precursor (EC 1.7.2.1) (Cytochrome cd1) (Cytochrome 

oxidase) (Hydroxylamine reductase) (EC 1.7.99.1) 

MRQRTPFARPGLLASAALALVLGPLAASAQEQVAPPKDPAAALEDHKTRTDNRYEPSLDNLAQQDVAAPGAPEGVSA

LSDAQYNEANKIYFERCAGCHGVLRKGATGKALTPDLTRDLGFDYLQSFITYGSPAGMPNWGTSGELSAEQVDLMANY

LLLDPAAPPEFGMKEMRESWKVHVAPEDRPTQQENDWDLENLFSVTLRDAGQIALIDGATYEIKSVLDTGYAVHISRLS

ASGRYLFVIGRDGKVNMIDLWMKEPTTVAEIKIGSEARSIETSKMEGWEDKYAIAGAYWPPQYVIMDGETLEPKKIQST

RGMTYDEQEYHPEPRVAAILASHYRPEFIVNVKETGKILLVDYTDLDNLKTTEISAERFLHDGGLDGSHRYFITAANARNK

LVVIDTKEGKLVAIEDTGGQTPHPGRGANFVHPTFGPVWATSHMGDDSVALIGTDPEGHPDNAWKILDSFPALGGGS

LFIKTHPNSQYLYVDATLNPEAEISGSVAVFDIKAMTGDGSDPEFKTLPIAEWAGITEGQPRVVQGEFNKDGTEVWFSV

WNGKDQESALVVVDDKTLELKHVIKDERLVTPTGKFNVYNTMTDTY 

>27805660|gi [Periplasmic] Probable peptidyl-prolyl cis-trans isomerase sll0227 precursor 

MRILPNISRATWFVGIFFVVNILLTACNQPSANSSAEPSPTETNSPVAQVTTDPYKDYKPRLNGKATVEMMVNGQPIIIE

VDGENAPITAGNFVDLVEQGFYNGLTFHRVVDGFVAQGGDPKGDGTGGYVDKNTQRPRNIPLEIKVDPAVENAPETP

VYSRALGNQAGFPVMLPHKTGAVAMARSQMPDSASSQFYFTLSDETGFLDGDYAVFGYVTQGMDVVLKIKQGDKIQ

SAKVITGQNNLEK 

>2851568|gi [Periplasmic] Cytochrome c-552 precursor (C552) 

MTTYLSQDRLRNKENDTMTYQHSKMYQSRTFLLFSALLLVAGQASAAVGSADAPAPYRVSSDCMVCHGMTGRDTLY

PIVPRLAGQHKSYMEAQLKAYKDHSRADQNGEIYMWPVAQALDSAKITALADYFNAQKPPMQSSGIKHAGAKEGKAI

FNQGVTNEQIPACMECHGSDGQGAGPFPRLAGQRYGYIIQQLTYFHNGTRVNTLMNQIAKNITVAQMKDVAAYLSSL 

>2501214|gi [Periplasmic] Thiol:disulfide interchange protein dsbG precursor 

MLKKILLLALLPAIAFAEELPAPVKAIEKQGITIIKTFDAPGGMKGYLGKYQDMGVTIYLTPDGKHAISGYMYNEKGENLS

NTLIEKEIYAPAGREMWQRMEQSHWLLDGKKDAPVIVYVFADPFCPYCKQFWQQARPWVDSGKVQLRTLLVGVIKP

ESPATAAAILASKDPAKTWQQYEASGGKLKLNVPANVSTEQMKVLSDNEKLMDDLGANVTPAIYYMSKENTLQQAVG

LPDQKTLNIIMGNK 

>3914063|gi [Periplasmic] Periplasmic murein peptide-binding protein precursor 

MKHSVSVTCCALLVSSISLSYAAEVPSGTVLAEKQELVRHIKDEPASLDPAKAVGLPEIQVIRDLFEGLVNQNEKGEIVPG

VATQWKSNDNRIWTFTLRDNAKWADGTPVTAQDFVYSWQRLVDPKTLSPFAWFAALAGINNAQAIIDGKATPDQLG

VTAVDAHTLKIQLDKPLPWFVNLTANFAFFPVQKANVESGKEWTKPGNLIGNGAYVLKERVVNEKLVVVPNTHYWDN

AKTVLQKVTFLPINQESAATKRYLAGDIDITESFPKNMYQKLLKDIPGQVYTPPQLGTYYYAFNTQKGPTADQRVRLALS

MTIDRRLMTEKVLGTGEKPAWHFTPDVTAGFTPEPSPFEQMSQEELNAQAKTLLSAAGYGPQKPLKLTLLYNTSENHQ

KIAIAVASMWKKNLGVDVKLQNQEWKTYIDSRNTGNFDVIRASWVGDYNEPSTFLTLLTSTHSGNISRFNNPAYDKVL

AQASTENTVKARNADYNAAEKILMEQAPIAPIYQYTNGRLIKPWLKGYPINNPEDVAYSRTMYIVKH 

>2495550|gi [Periplasmic] Protein ybcL precursor 



MKTLIVSTVLAFITFSAQAAAFQVTSNEIKTGEQLTTSHVFSGFGCEGGNTSPSLTWSGVPEGTKSFAVTVYDPDAPTGS

GWWHWTVVNIPATVTYLPVDAGRRDGTKLPTGAVQGRNDFGYAGFGGACPPKGDKPHHYQFKVWALKTEKIPVDS

NSSGALVGYMLNANKIATAEITPVYEIK 

>2498953|gi [Periplasmic] Spheroplast protein Y precursor 

MRKLTALFVASTLALGAANLAHAADTTTAAPADAKPMMHHKGKFGPHQDMMFKDLNLTDAQKQQIREIMKGQRD

QMKRPPLEERRAMHDIIASDTFDKVKAEAQIAKMEEQRKANMLAHMETQNKIYNILTPEQKKQFNANFEKRLTERPA

AKGKMPATAE 

>2851432|gi [Periplasmic] Pseudoazurin precursor 

MFHHSLAAAAAALLALAAPGFAATHEVHMLNKGESGAMVFEPAFVRAEPGDVINFVPTDKSHNVEAIKEILPEGVESF

KSKINESYTLTVTEPGLYGVKCTPHFGMGMVGLVQVGDAPENLDAAKTAKMPKKARERMDAELAQVN 

>8488996|gi [Periplasmic] Periplasmic nitrate reductase precursor (EC 1.7.99.4) 

MSTSRRDFLKYFAMSAAVAAASGAGFGSLALAADNRPEKWVKGVCRYCGTGCGVLVGVKDGKAVAIQGDPNNHNA

GLLCLKGSLLIPVLNSKERVTQPLVRRHKGGKLEPVSWDEALDLMASRFRSSIDMYGPNSVAWYGSGQCLTEESYVANK

IFKGGFGTNNVDGNPRLCMASAVGGYVTSFGKDEPMGTYADIDQATCFFIIGSNTSEAHPVLFRRIARRKQVEPGVKIIV

ADPRRTNTSRIADMHVAFRPGTDLAFMHSMAWVIINEELDNPRFWQRYVNFMDAEGKPSDFEGYKAFLENYRPEKV

AEICRVPVEQIYGAARAFAESAATMSLWCMGINQRVQGVFANNLIHNLHLITGQICRPGATSFSLTGQPNACGGVRDG

GALSHLLPAGRAIPNAKHRAEMEKLWGLPEGRIAPEPGYHTVALFEALGRGDVKCMIICETNPAHTLPNLNKVHKAMS

HPESFIVCIEAFPDAVTLEYADLVLPPAFWCERDGVYGCGERRYSLTEKAVDPPGQCRPTVNTLVEFARRAGVDPQLVN

FRNAEDVWNEWRMVSKGTTYDFWGMTRERLRKESGLIWPCPSEDHPGTSLRYVRGQDPCVPADHPDRFFFYGKPD

GRAVIWMRPAKGAAEEPDAEYPLYLTSMRVIDHWHTATMTGKVPELQKANPIAFVEINEEDAARTGIKHGDSVIVETR

RDAMELPARVSDVCRPGLIAVPFFDPKKLVNKLFLDATDPVSREPEYKICAARVRKA 

>12229751|gi [Periplasmic] Acidic cytochrome c3 precursor 

MFKHTLIALTLLAAATLFSLPAFSQEDMTHVPTDAFGKLERPAAVFNHDEHNEKAGIESCNACHHVWVNGVLAEDEDS

VGTPCSDCHALEQDGDTPGLQDAYHQQCWGCHEKQAKGPVMCGECHVKN 

>12229752|gi [Periplasmic] Basic cytochrome c3 precursor 

MKKLFSMLVAAALVGTMAMAAQAVPQVPADVVIDHLSNPNAKLEYKVKFSHKAHASLGTDAAACQKCHHKWDGKS

EIGGCATEGCHADTTSFKATEKDPKFLMTAFHSKSPMSCQGCHKEMKTAKKTTGPTACAQCHNQK 

>401196|gi [Periplasmic] TonB protein 

MTLDLPRRFPWPTLLSVCIHGAVVAGLLYTSVHQVIELPAPAQPISVTMVTPADLEPPQAVQPPPEPVVEPEPEPEPIPE

PPKEAPVVIEKPKPKPKPKPKPVKKVQEQPKRDVKPVESRPASPFENTAPARLTSSTATAATSKPVTSVASGPRALSRNQ

PQYPARAQALRIEGQVKVKFDVTPDGRVDNVQILSAKPANMFEREVKNAMRRWRYEPGKPGSGIVVNILFKINGTTEI

Q 



>6016199|gi [Periplasmic] Beta-hexosaminidase (EC 3.2.1.52) (N-acetyl-beta-glucosaminidase) (Beta-N-

acetylhexosaminidase) 

MNYRIDFAVLSEHPQFCRFGLTLHNLSDQDLKAWSLHFTIDRYIQPDSISHSQIHQVGSFCSLTPEQDVINSNSHFYCEFS

IKTAPFPFHYYTDGIKAAFVQINDVEPRVRHDVIVTPIALASPYRERSEIPATDAATLSLLPKPNHIERLDGEFALTAGSQISL

QSSCAETAATWLKQELTHLYQWQPHDIGSADIVLRTNPTLDEGAYLLSVDRKPIRLEASSHIGFVHASATLLQLVRPDGD

NLLVPHIVIKDAPRFKYRGMMLDCARHFHPLERVKRLINQLAHYKFNTFHWHLTDDEGWRIEIKSLPQLTDIGAWRGV

DEVLEPQYSLLTEKHGGFYTQEEIREVIAYAAERGITVIPEIDIPGHSRAAIKALPEWLFDEDDQSQYRSIQYYNDNVLSPA

LPGTYRFLDCVLEEVAALFPSHFIHIGADEVPDGVWVNSPKCQALMAEEGYTDAKELQGHLLRYAEKKLKSLGKRMVG

WEEAQHGDKVSKDTVIYSWLSEQAALNCARQGFDVILQPGQFTYLDIAQDYAPEEPGVDWAGVTPLERAYRYEPLVE

VPEHDPLRKRILGIQCALWCELVNNQDRMDYMIYPRLTALAGSGLDTKIPA 

>11132340|gi [Periplasmic] Thiol:disulfide interchange protein dsbA-like precursor 

MSKLGISSLFKTILLTAALAVSFTASAFTEGTDYMVLEKPIPNADKTLIKVFSYACPFCYKYDKAVTGPVSEKVKDIVAFTPF

HLETKGEYGKQASEVFAVLINKDKAAGISLFDANSQFKKAKFAYYAAYHDKKERWSDGKDPAAFIKTGLDAAGMSQAD

FEAALKEPAVQETLEKWKASYDVAKIQGVPAYVVNGKYLIYTKSIKSIDAMADLIRELASK 

>12231027|gi [Periplasmic] Cyclohexadienyl dehydratase precursor [Includes: Prephenate dehydratase 

(EC 4.2.1.51); Arogenate dehydratase (EC 4.-.-.-)] 

MPKSFRHLVQALACLALLASASLQAQESRLDRILESGVLRVATTGDYKPFSYRTEEGGYAGFDVDMAQRLAESLGAKLV

VVPTSWPNLMRDFADDRFDIAMSGISINLERQRQAYFSIPYLRDGKTPITLCSEEARFQTLEQIDQPGVTAIVNPGGTNE

KFARANLKKARILVHPDNVTIFQQIVDGKADLMMTDAIEARLQSRLHPELCAVHPQQPFDFAEKAYLLPRDEAFKRYVD

QWLHIAEQSGLLRQRMEHWLEYRWPTAHGK 

>730152|gi [Periplasmic] Copper-containing nitrite reductase precursor (EC 1.7.2.1) (Cu-NIR) 

MSEQFRLTRRSMLAGAAVAGALAPVVTSVAHAEGGGIKTNSAATAANIATLERVKVELVKPPFVHAHTQKAEGEPKVV

EFKMTIQEKKIVVDDKGTEVHAMTFDGSVPGPMMIVHQDDYVELTLVNPDTNELQHNIDFHSATGALGGGALTVVN

PGDTAVLRFKATKAGVFVYHCAPAGMVPWHVTSGMNGAIMVLPRDGLKDHKGHELVYDKVYYVGEQDFYVPKDEN

GKFKKYESAGEAYPDVLEAMKTLTPTHVVFNGAVGALTGDNALQAKVGDRVLILHSQANRDTRPHLIGGHGDYVWAT

GKFANPPELDQETWFIPGGAAGAAYYTFQQPGIYAYVNHNLIEAFELGAAGHFKVTGDWNDDLMTAVVSPTSG 

>400607|gi [Periplasmic] Nitrous-oxide reductase precursor (EC 1.7.99.6) (N(2)OR) (N2O reductase) 

MSDKQTDKDEKTGLSRRGFLGASALTRSAVAASGLVGGVMTRDSWAAAAKEAQQKIHVAPGELDEYYGFWSGGHQ

GEVRVLGVPSMRELMRIPVFNVDSATGWGLTNESRHILGDTAKFLNGDCHHPHISMTDGKYDGKYLFINDKANSRVA

RIRLDIMKCDKITTIPNVQAIHGLRLQKVPHTKYVFCNAEFIIPHPNDGKVFDLEDENSFTMYNAVDAETMEVAFQVIVD

GNLDNTDADYTGRFTAATCYNSEKAFDLGGMMRNERDWVVVFDISAVEKEIKAGRFITLGDSKVPVVDGRKKDGKDS

VVTRYIPVPKNPHGLNTSTDGKYFIANGKLSPTCSMIAIDLLPDLFAGKLKDPRDVVVGEPELGLGPLHTTFDGRGNAYT

TLFIDSQVVKWNMEEARRAYKGEKVNYIKQKLDVHYQPGHLHASLCETSEADGKWLVALSKFSKDRFLPTGPLHPEND

QLIDISGDVMKLVHDGPTFAEPHDCIMARRDQIKTRKIWDRNDPFFAPTVAMAKKDGINLEEDNKVIRDGNKVRVYM

TSMAPAYGLTEFKVKQGNEVTVVITNMDQIEDVSHGFVMVNHGVSMEISPQQTSSITFIADKPGLHWYYCSWFCHAL

HMEMVGRMMVEPA 



>417191|gi [Periplasmic] Proteinase inhibitor precursor 

MSASAKLSRMVCLLCGFFSTGISMASSLILLSASDLAGQWTLQQDEAPAICHLELRDSEVAEASGYDLGGDTACLTRWL

PSEPRAWRPTPAGIALLERGGLTLMLLGRQGEGDYRVQKGDGGQLVLRRATP 

>417644|gi [Periplasmic] Protein rhiC precursor 

MTATLRAFGWLAAFALTVTFAQGAAAEEQQKGKVGAKPVETGVVIRGVTLAGPVGNPGTSTGKTCDFSGEPVDPSGR

LEGASVNCRPNGNQANTTPGLPARFNAYCMINAPVKSARLIQAARPENANHCDLSGITPKDATGQFGGAVWR 

>1170706|gi [Periplasmic] Polysialic acid transport protein kpsD precursor 

MKLFKSILLIAACHAAQASAAIDINADPNLTGAAPLTGILNGQQSDTQNMSGFDNTPPPSPPVVMSRMFGAQLFNGTS

ADSGATVGFNPDYILNPGDSIQVRLWGAFTFDGALQVDPKGNIFLPNVGPVKVAGVSNSQLNALVTSKVKEVYQSNV

NVYASLLQAQPVKVYVTGFVRNPGLYGGVTSDSLLNYLIKAGGVDPERGSYVDIVVKRGNRVRSNVNLYDFLLNGKLGL

SQFADGDTIIVGPRQHTFSVQGDVFNSYDFEFRESSIPVTEALSWARPKPGATHITIMRKQGLQKRSEYYPISSAPGRML

QNGDTLIVSTDRYAGTIQVRVEGAHSGEHAMVLPYGSTMRAVLEKVRPNSMSQMNAVQLYRPSVAQRQKEMLNLSL

QKLEEASLSAQSSTKEEASLRMQEAQLISRFVAKARTVVPKGEVILNESNIDSVLLEDGDVINIPEKTSLVMVHGEVLFPN

AVSWQKGMTTEDYIEKCGGLTQKSGNARIIVIRQNGAAVNAEDVDSLKPGDEIMVLPKYESKNIEVTRGISTILYQLAVG

AKVILSL 

>729285|gi [Periplasmic] Cytochrome subunit of sulfide dehydrogenase precursor (FC) (FCSD) 

(Flavocytochrome C cytochrome subunit) 

MTQSTPRLMLAASVLALGLASNAGAEPTAEMLTNNCAGCHGTHGNSVGPASPSIAQMDPMVFVEVMEGFKSGEIAS

TIMGRIAKGYSTADFEKMAGYFKQQTYQPAKQSFDTALADTGAKLHDKYCEKCHVEGGKPLADEEDYHILAGQWTPYL

QYAMSDFREERRPMEKKMASKLRELLKAEGDAGLDALFAFYASQQ 

>3915602|gi [Periplasmic] Alginate lyase precursor (EC 4.2.2.3) (Poly(beta-D-mannuronate) lyase) 

(Poly(mana) alginate lyase) 

MKTSHLIRIALPGALAAALLASQVSQAADLVPPPGYYAAVGERKGSAGSCPAVPPPYTGSLVFTSKYEGSDSARATLNVK

AEKTFRSQIKDITDMERGATKLVTQYMRSGRDGDLACALNWMSAWARAGALQSDDFNHTGKSMRKWALGSLSGAY

MRLKFSSSRPLAAHAEQSREIEDWFARLGTQVVRDWSGLPLKKINNHSYWAAWSVMSTAVVTNRRDLFDWAVSEFK

VAANQVDEQGFLPNELKRRQRALAYHNYALPPLAMIAAFAQVNGVDLRQENHGALQRLAERVMKGVDDEETFEEKT

GEDQDMTDLKVDNKYAWLEPYCALYRCEPKMLEAKKDREPFNSFRLGGEVTRVFSREGGS 

>2498407|gi [Periplasmic] Glucose--fructose oxidoreductase precursor (EC 1.1.99.28) (GFOR) 

MTNKISSSDNLSNAVSATDDNASRTPNLNRRALVGGGVGLAARGALASGLQAATLPAGASLVPTTPAGRPMPYAIRP

MPEDRRFGYAIVGLGKYALNQILPGFAGCQHSRMKLWSAVTEKAKIVAAEYGVDPRKIYDYSNFDKIAKDPKIDAVYIIL

PNSLHAEFAIRSFKAGKHVMCEKPMATSVADCQRMIDAAKAANKKLMIGYRCHYDPMNRAAVKLIRENQLGKLGMV

TTDNSDVMDQNDLHSSGVCVVNSGGGSLMDIGIYGLNGTRYLLGEEPIEVRAYTYSDPNDERFVEVEDRIIWQMRFRS

GALSHGASSYSTTTTSRFSVQGDKAVLLMDPATGYYQNLISVQTPGHANQSMMPQFIMPANNQFSAQLDHLAEAVIN

NKPVRSPGEEGMQDVRLIQAIYEAARTGRAVNTDWGYVRQVVIDSDLTYLG 



>586109|gi [Periplasmic] Glucose/galactose-binding lipoprotein precursor 

MKENSCTACSRRLALFVGAAVLVVGCSSKTDVTLNRDKPLVFFNRQPSDPLTGKVDMAAMNWNDKTYYVGFDAKFG

GSIQGKMILDFLASSESSVDRNGDGIIGYVLCIGDVGHNDSKVRTEGIRRALGTWTGSSDPGQAKEGQAVVGGKSYKV

VELEGKAMTGTDGSTWNTNSATESMGSWVAKFADKIDLVISNNDGMAMGCLQASNYPRGLPIFGYDANADAVESV

GKGELTGTVSQNVDAQAVAVLQIIRNLLDGSSGEDVVANGISRPDAHGNKISAPVQYWEDVKAIMADNSEVTSANWK

EYTRGARDAGVRQVSAPTKKVLLTVHNASNDFLASAYLPALKHYAPLLNVDLTVVQGDGQNELSCLDKFTNLDMFDAF

AVNMVKTNSGADYTDKLKY 

>3913539|gi [Periplasmic] Periplasmic deoxyribonuclease precursor (EC 3.1.21.-) (DNase) 

MSRPSRVLGLPLLSLGLTLLVSTPLQAQEAQTFRAVKQDLVKLYQSHPSTFYCGCNIKFSGKKMAPDWESCGYLPRKQA

NRAARIEWEHVVPAWEFGHQLQCWQEGGRKNCGKSAEFNKMEGDMHNLFPAIGEVNGDRANYRFSDWNGKPNQ

YGKCQMLVDFKEQRVQPPKGPVRGQIARAYLYMGEQYGLRLAAQQRKLFEAWDRQYPADRWECERNRRIGKLQGN

TNPFIEKQCQ 

>3914414|gi [Periplasmic] 26 kDa periplasmic immunogenic protein precursor 

MNTRASNFLAASFSTIMLVGAFSLPAFAQENQMTTQPARIAVTGEGMMTPSPDMAILNLSVLRQAKTAREAMTANN

NEAMTANNEAMRKVLDAMKKAGIEDRDLQTGGIDIQPIYVYPDDKNNLKEPTITGYSVSTSLTVRVRELANVGKILHES

VTLGVNQGGDFNLVNDNPSAVITRGKRAVANAIAKPKTLADAAGVGLGRVVEISELSRPPMPMPMPIARGQFRTMLA

AAPDNSVPIAAGENSYNVSVNVVFEIK 

>2493977|gi [Periplasmic] Cytochrome c-550 precursor (C550) 

MTKLTFGALVALAMTAAASTAMSSKAMAQDAAAGKTSFNKCLACHAIGEGAKNKVGPELNGLNGRKSGTAPDYSYS

DANKNSGITWDEATFKEYIKDPKAKIPGTKMAFAGIKNETEINNLWTFVSQFDKDGKIKQ 

>30173512|gi [Periplasmic] Cytochrome c-555 precursor (C555) 

MKRTMIVVTTLLLGAGAVMAQQEVAVQQDNLMRSQARSLYTVILKMTKGDIPYDQKAADEAIANLETDVAKIAKTFE

VNPKQDVVNATYGASPKVWKNKADFDSKIPPVQKAIAQVKGKITDVASLKAAYTAINDRCTDCHETYRLKLK 

>2500697|gi [Periplasmic] Achromobactin-binding periplasmic protein precursor 

MNEYLVSRRRLLRLSLSLLPLGLGRPALAQSLFMPQRVITLFQGATDTAVALGITPAGVVDSWSEKPMYRYLRQALAGV

PHVGLETQPSLEDIVLLKPDAIVASRFRHQRLEPLLSQIAPVVMLDEIYQFKKTVQVMGQALQRQAVADQLLQNWQLR

VNGLREQLQRKFGGDWPPTVSILDIREDHIRSYLPGSFPGSVLSELGFGWSDASRAQPGVSLKLTNKESIPVVDADIFFIF

LRSESPSVQRNYESLIRHPLWQQLRAPRRNQVWVVNGVTWSLSGGILGANMMLDDIARVTGIAGGVS 

>13632794|gi [Periplasmic] Copper resistance protein A precursor 

MLLKTSRRTFLKGLTLSGVAGSLGVWSFNARSSLSLPVAASLQGTQFDLTIGETAVNITGSERQAKTINGGLPGPVLRWK

EGDTITLKVKNRLNEQTSIHWHGIILPANMDGVPGLSFMGIEPDDTYVYTFKVKQNGTYWYHSHSGLQEQEGVYGAIII

DAREPEPFAYDREHVVMLSDWTDENPHSLLKKLKKQSDYYNFNKPTVGSFFRDVNTRGLSATIADRKMWAEMKMNP

TDLADVSGYTYTYLMNGQAPLKNWTGLFRPGEKIRLRFINGSAMTYFDIRIPGLKMTVVAADGQYVNPVTVDEFRIAV



AETYDVIVEPQGEAYTIFAQSMDRTGYARGTLATREGLSAAVPPLDPRPLLTMEDMGMGGMGHDMAGMDHSQMG

GMDNSGEMMSMDGADLPDSGTSSAPMDHSSMAGMDHSRMAGMPGMQSHPASETDNPLVDMQAMSVSPKLN

DPGIGLRNNGRKVLTYADLKSRFEDPDGREPGRTIELHLTGHMEKFAWSFNGIKFSDAAPVLLKYGERLRITLINDTMMT

HPIHLHGMWSDLEDENGNFMVRKHTIDVPPGTKRSYRVTADALGRWAYHCHLLYHMEMGMFREVRVEE 

>8134371|gi [Periplasmic] Copper resistance protein C precursor 

MSILNKAILTGGLVMGVAFSAMAHPELKSSVPQADSAVAAPEKIQLNFSENLTVKFSGAKLTMTGMKGMSSHSPMPV

AAKVAPGADPKSMVIIPREPLPAGTYRVDWRAVSSDTHPITGNYTFTVK 

>2498162|gi [Periplasmic] N(4)-(Beta-N-acetylglucosaminyl)-L-asparaginase precursor (EC 3.5.1.26) 

(Glycosylasparaginase) (Aspartylglucosaminidase) (N4-(N- acetyl-beta-glucosaminyl)-L-asparagine 

amidase) (AGA) 

MRIIYKQQTMNNNRRDFIKKLGIATAAIAINPLEAKNLLDTSEPKTTNKPIVLSTWNFGLHANVEAWKVLSKGGKALDA

VEKGVRLVEDDPTERSVGYGGRPDRDGRVTLDACIMDENYNIGSVACMEHIKNPISVARAVMEKTPHVMLVGDGALE

FALSQGFKKENLLTAESEKEWKEWLKTSQYKPIVNIENHDTIGMIALDAQGNLSGACTTSGMAYKMHGRVGDSPIIGA

GLFVDNEIGAATATGHGEEVIRTVGTHLVVELMNQGRTPQQACKEAVERIVKIVNRRGKNLKDIQVGFIALNKKGEYGA

YCIQDGFNFAVHDQKGNRLETPGFALK 

>2499784|gi [Periplasmic] Methylamine dehydrogenase heavy chain precursor (EC 1.4.99.3) (MADH) 

MMTHAYTKVRQALCYGSATLGAAALAALIAAGSAAAAESHGVATAKAAAADLAAGKADDPVVLKAAPINARRVFVYD

PKHFAAISQFYMIDGDTARVVGTADGGFLSNPVVASDGSFFGQASTVYERIARGKRTDYVELLDPQTNNPIADIELPNSP

RFLVGTYPWMTALTPNNKTLLFYQFSPQPAVGVVDLAGKKFDRMIEVPDCYHIFPSSNDTFFMHCRDGSLLKVGIGAD

GKSQTKRTEIFHKENEYLINHPAYSPKSGRLVWPTYTGKIFQIDLSSQDAKFLPAIEAFTDAEKKEGWAPGGWQQVAYH

RESDRIFLLGDQRAASKHKAPSRFLFVIDAKTGKRINKIELKHEIDSVGVSQDAKPQLYALSTGDKALYIFDPETGKEVSSV

NQLGAGPQVVMTSDM 

>2494000|gi [Periplasmic] Methylamine utilization protein mauG precursor 

MRAILPIPVLIAWAMVVCGGAYAVTTCSGAATATADASQQDLAALKARFRRPESVPHPKANPLTPEKVALGKALFFDP

RLSRSGSVSCATCHNPSLGWSDGLTRAVGFGMVPLPRRTPPVLNLAWGTAFQWDGRADSLEAQARMPITAPDEMN

MSMDLVVERLKAVPGYAPLFRNAFGSEEPIGARHVTAALATFQRTLVSGEAPFDRWALGDESAIGADAKRGFALFTGK

AGCAACHSTWRFTDDSFHDIGLKAGNDLGRGKFAPPSVTAMRYAFKTPSLRDLRMEGPYMHDGQLGSLEAVLDHYIK

GGEKRPSLSFEMKPFEMSERERRDLVAFLETLKAEPAAITLPQLP 

>2494004|gi [Periplasmic] Methylamine utilization protein mauG precursor 

MLFRHLVLIISTLMVANTAWSANLPPREKFKRPDSIPAPLSNPLTLEKATLGKTLFFDQRLSRSGGMACATCHSPDQRW

SDGRTLPLQAESVSNARRTPTVLNSAWLSALMWDGRATTLEEQAVLPITTAHEMNFDLASLVSRLQRIEGYRPLFTQAF

GDDSISQQRITQALASFQRTLVSNIAPFDRWVAGDEQAISESAKRGFAVFNDKNKANCVACHSSWRFTDDSFHDIGLP

SKDLGRGAKVPSQVTLMQHAFKTPSLRDLSIDGPYMHDGSIRGLKTVIKHYKSEAIQRESLSKDMQKFELSNLEESDLIAF

IQSLDGGALKIQAPMMPE 



>2499782|gi [Periplasmic] Methylamine dehydrogenase light chain precursor (EC 1.4.99.3) (MADH) 

MKKNTGFDSGIEKLARKTASKTGRRSFIGKLGGFLVGSALLPLLPVDRRGRMNEAHAETKGVLGREGYKPQDKDPKSCD

YWRHCSIDGNLCDCCGGSLTSCPPGTELSPSSWVASCFNPGDGQTYLIAYRDCCGKQTCGRCNCVNVQGELPVYRPEF

NNDIVWCFGADNDAMTYHCTVSPIVGKAS 

>30915970|gi [Periplasmic] Hydroxylamine oxidoreductase precursor (EC 1.7.3.4) (HAO) 

MRIGEWMRGLLLCAGLMMCGVVHADISTVPDETYDALKLDRGKATPKETYEALVKRYKDPAHGAGKGTMGDYWEPI

AISIYMDPNTFYKPPVSPKEVAERKDCVECHSDETPVWVRAWKRSTHANLDKIRNLKSDDPLYYKKGKLEEVENNLRSM

GKLGEKETLKEVGCIDCHVDVNKKDKADHTKDIRMPTADTCGTCHLREFAERESERDTMVWPNGQWPAGRPSHALD

YTANIETTVWAAMPQREVAEGCTMCHTNQNKCDNCHTRHEFSAAESRKPEACATCHSGVDHNNWEAYTMSKHGKL

AEMNRDKWNWEVRLKDAFSKGGQNAPTCAACHMEYEGEYTHNITRKTRWANYPFVPGIAENITSDWSEARLDSWV

LTCTQCHSERFARSYLDLMDKGTLEGLAKYQEANAIVHKMYEDGTLTGQKTNRPNPPEPEKPGFGIFTQLFWSKGNNP

ASLELKVLEMAENNLAKMHVGLAHVNPGGWTYTEGWGPMNRAYVEIQDEYTKMQELSALQARVNKLEGKQTSLLD

LKGTGEKISLGGLGGGMLLAGALALIGWRKRKQTRA 

>2493986|gi [Periplasmic] C-type cytochrome C55X precursor 

MNAPPDFRRAASHALWLALALTFACPLPGLADEHPDARRQAQLRHLLLQDCGSCHGLRLTGGLGPALTPEALRGKPRE

SLVATVLMGRPQTPMPPWAGLLSEDDAGWLVDRLIEGEIAP 

>2494005|gi [Periplasmic] Methylamine utilization protein mauG precursor 

MLRLACLAPLAILIPAAGTAEQARPADDALAALGAQLFVDPALSRNATQSCATCHDPARAFTDPREGKAGLAVSVGDD

GQSHGDRNTPTLGYAALVPAFHRDANGKYKGGQFWDGRADDLKQQAGQPMLNPVEMAMPDRAAVAARLRDDPA

YRTGFEALFGKGVLDDPERAFDAAAEALAAYQATGEFSPFDSKYDRVMRGEEKFTPLEEFGYTVFITWNCRLCHMQRK

QGVAERETFTNFEYHNIGLPVNETAREASGLGADHVDHGLLARPGIEDPAQSGRFKVPSLRNVAVTGPYMHNGVFTDL

RTAILFYNKYTSRRPEAKINPETGAPWGEPEVARNLSLAELQSGLMLDDGRVDALVAFLETLTDRRYEPLLEESRAAQKD 

>2833444|gi [Periplasmic] Nitrous-oxide reductase precursor (EC 1.7.99.6) (N(2)OR) 

MESKQEKGLSRRALLGATAGGAAVAGAFGGRLALGPAALGLGTAGVATVAGSGAALAASGDGSVAPGQLDDYYGFW

SSGQSGEMRILGIPSMRELMRVPVFNRCSATGWGQTNESVRIHERTMSERTKKFLAANGKRIHDNGDLHHVHMSFTE

GKYDGRFLFMNDKANTRVARVRCDVMKCDAILEIPNAKGIHGLRPQKWPRSNYVFCNGEDETPLVNDGTNMEDVAN

YVNVFTAVDADKWEVAWQVLVSGNLDNCDADYEGKWAFSTSYNSEKGMTLPEMTAAEMDHIVVFNIAEIEKAIAAG

DYQELNGVKVVDGRKEASSLFTRYIPIANNPHGCNMAPDKKHLCVAGKLSPTATVLDVTRFDAVFYENADPRSAVVAE

PELGLGPLHTAFDGRGNAYTSLFLDSQVVKWNIEDAIRAYAGEKVDPIKDKLDVHYQPGHLKTVMGETLDATNDWLVC

LSKFSKDRFLNVGPLKPENDQLIDISGDKMVLVHDGPTFAEPHDAIAVHPSILSDIKSVWDRNDPMWAETRAQAEADG

VDIDNWTEEVIRDGNKVRVYMSSVAPSFSIESFTVKEGDEVTVIVTNLDEIDDLTHGFTMGNYGVAMEIGPQMTSSVTF

VAANPGVYWYYCQWFCHALHMEMRGRMLVEPKEA 

>2493972|gi [Periplasmic] Cytochrome C4 precursor 



MNKVLVSLLLTLGITGMAHAAGDAEAGQGKVAVCGACHGVDGNSPAPNFPKLAGQGERYLLKQLQDIKAGSTPGAPE

GVGRKVLEMTGMLDPLSDQDLEDIAAYFSSQKGSVGYADPALAKQGEKLFRGGKLDQGMPACTGCHAPNGVGNDL

AGFPKLGGQHAAYTAKQLTDFREGNRTNDGDTMIMRGVAAKLSNKDIEALSSYIQGLH 

>6014981|gi [Periplasmic] Dimethyl sulfoxide/trimethylamine N-oxide reductase precursor (EC 1.7.2.3) 

(DMSO reductase) (DMSOR) 

MTKFSGNELRAELYRRAFLSYSVAPGALGMFGRSLLAKGARAEALANGTVMSGSHWGVFTATVENGRATAFTPWEK

DPHPTPMLEGVLDSIYSPTRIKYPMVRREFLEKGVNADRSTRGNGDFVRVSWDQALDLVAAEVKRVEETYGPQGVFG

GSYGWKSPGRLHNCTTLLRRMLTLAGGYVNGAGDYSTGAAQVIMPHVVGTLEVYEQQTAWPVLAENTEVMVFWAA

DPIKTSQIGWVIPEHGAYPGLEALKAKGTKVIVIDPVRTKTVEFFGADHVTPKPQTDVAIMLGMAHTLVAEDLYDKDFIA

NYTSGFDKFLPYLMGETDSTPKTAEWASDISGVPAETIKELARLFISKRTMLAAGWSMQRMHHGEQAHWMLVTLAS

MLGQIGLPGGGFGLSYHYSGGGTPSTSGPALSGITDGGAATKGPEWLAASGASVIPVARVVDMLENPGAEFDFNGTR

SKFPDVKMAYWVGGNPFVHHQDRNRMVKAWEKLETFIVHDFQWTPTARHADIVLPATTSYERNDIETIGDYSNTGIL

AMKKIVEPLYEARSDYDIFAAVAERLGKGKEFTEGKDEMGWIKSFYDDAAKQGKAGGVEMPAFDAFWAEGIVEFPVT

DGADFVRYASFREDPLLNPLGTPTGLIEIYSKNIEKMGYDDCPAHPTWMEPLERLDGPGAKYPLHIAASHPFNRLHSQL

NGTVLREGYAVQGHEPCLMHPDDAAARGIADGDVVRVHNDRGQILTGVKVTDAVMKGVIQIYEGGWYDPSDVTEP

GTLDKYGDVNVLSADIGTSKLAQGNCGQTVLAEVEKYTGPAVTLTGFVAPKAAE 

>3182887|gi [Periplasmic] General L-amino acid-binding periplasmic protein aapJ precursor 

MKNKLLSAAIGAAVLAVGASAASATTLSDVKAKGFVQCGVNTGLTGFAAPDASGNWAGFDVDFCKAVASAVFGDPTK

VKYTPTNAKERFTALQSGEIDVLSRNTTWTINRDTALGFNFRPVTYYDGQGFMVRKGLNVKSALELSGAAICVQSGTTT

ELNLADYFKTNNLQYNPVVFENLPEVNAAYDAGRCDVYTTDQSGLYSLRLTLKNPDEHIILPEIISKEPLGPAVRQGDDQ

WFDIVSWTAYALINAEEFGITQANVDEMKNSPNPDIKRFLGSETDTKIGTDLGLTNDWAANVIKGVGNYGEIFERNIGQ

GSPLKIARGLNALWNKGGIQYAPPVR 

>17380484|gi [Periplasmic] Chemotaxis motC protein precursor (Motility protein C) 

MLKRLCTILAASALAAPLALGIARANGTEELTPYKMIRSLQYVQDSVVLGDHSAIEMQRFMLGAIDERLRAADHSAFRD

PRNVDAALVYVMSGGNPATLDLLADRDIEGNFDSRVTDALRQYLNGKGPLIVENLTKAAPEYKNSRIGPYLFLILGNAM

SQQDPIEAMKHYDWARLTAPGTIIEEAALRRSVSLAAQAGLPEKGFRYALNYARRYLTSPFASQFADVFVELAVAHFDE

AADGRVSEILSFMDSARQREVYLRVARRAAIAGNQALARLASRRAEELAGDDSSRSQVLASFYEGLAAVPSADVFSAAE

ALEAIPDEKLSPRDRALREAAKAVADAVVRPPLGESPAQAPAPIAERPAGEQSELAAEESGSGMSPFGQPVEASPGRPS

EMTAEADVAASDDPALDGFLASGRSKIDEIDALLKGEGQ 

>2493980|gi [Periplasmic] Cytochrome c-554 precursor (C554) (High potential cytochrome c) 

MRPIPALALTFSLVAMPALAQDARQIERMIEGRHGLMTLMAHELGKLGGMAKEETPYDAEVAGKAASNLSALASVISP

ELFPKGSAVGEAEDSEALPAIWEKPDDFAQKISGMEEAAAKMQAAAGTDLASLQGAMRDLGAACGSCHETYRQKD 

>2497968|gi [Periplasmic] Periplasmic nitrate reductase precursor (EC 1.7.99.4) 

MTLTRRDLIKAQAAATAAAAAGLPVSALAQPVTGGAEALRIRWSKAPCRFCGTGCGVMVGTRDGQVVATHGDTQAE

VNRGLNCVKGYFLSKIMYGEDRLTTPLLRMKDGVYHKEGEFAPVSWDEAFDVMAAQAKLVLKEKAPEAVGMFGSGQ



WTIWEGYAASKLMRAGFRSNNLDPNARHCMASAATAFMRTFGMDEPMGCYDDFEAADAFVLWGSNMAEMHPIL

WSRLTDRRLSHEHVRVAVLSTFTHRSSDLSDTPIIFRPGTDRAILNYIAHHIISTGRVNRDFVDRHTNFALGATDIGYGLRP

EHQLQLAAKGAADAGAMTPTDFETFAALVSEYTLEKAAEISGVEPALLEELAELYADPDRKWMSLWTMGFNQHVRGV

WANHMVYNLHLLTGKISEPGNSPFSLTGQPFACGTAREVGTFAHRLPADMVVTNPEHRAHAEEIWKLPAGLLPDWV

GAHAVEQDRKLHDGEINFYWVQVNNNMQAAPNIDQETYPGYRNPENFIVVSDAYPTVTGRAADLVLPAAMWVEKE

GAYGNAERRTHFWHQLVEAPGEARSDLWQLMEFSKRFTTDEVWPEEILSAAPAYRGKTLFEVLFANGSVDRFPASDV

NPDHANHEAALFGFYPQKGLFEEYAAFGRGHGHDLAPFDTYHEVRGLHWPVVEGEETRWRYREGFDPYVKPGEGLRF

YGKPDGRAVILGVPYEPPAESPDEEFGFWLVTGRVLEHWHSGSMTLRWPELYKAFPGAVCFMHPEDARSRGLNRGSE

VRVISRRGEIRTRLETRGRNRMPRGVVFVPWFDASQLINKVTLDANDPISRQTDFKKCAVKIEAV 

>2493988|gi [Periplasmic] Diheme cytochrome c napB precursor 

MSVHPTLRFLATALVALGAGAALAQDAPRLTGADRPMSEVAAPPLPETITDDRRVGRNYPEQPPVIPHSIEGYQLSVNA

NRCLECHRRQYSGLVAAPMISITHFQDREGQMLADVSPRRYFCTACHVPQTNAQPLVTNEFRDMLTLMPASNEAE 

>3023484|gi [Periplasmic] Chitobiase precursor (EC 3.2.1.52) (N-acetyl-beta-glucosaminidase) (Beta-N-

acetylhexosaminidase) 

MNAFKLSALARLTATMGFLGGMGSAMADQQLVDQLSQLKLNVKMLDNRAGENGVDCAALGADWASCNRVLFTLS

NDGQAIDGKDWVIYFHSPRQTLRVDNDQFKIAHLTGDLYKLEPTAKFSGFPAGKAVEIPVVAEYWQLFRNDFLPRWYA

TSGDAKPKMLANTDTENLDQFVAPFTGDQWKRTKDDKNILMTPASRFVSNADLQTLPAGALRGKIVPTPMQVKVHA

QDADLRKGVALDLSTLVKPAADVVSQRFALLGVPVQTNGYPIKTDIQPGKFKGAMAVSGAYELKIGKKEAQVIGFDQA

GVFYGLQSILSLVPSDGSGKIATLDASDAPRFPYRGIFLDVARNFHKKDAVLRLLDQMAAYKLNKFHFHLSDDEGWRIEI

PGLPELTEVGGQRCHDLSETTCLLPQYGQGPDVYGGFFSRQDYIDIIKYAQARQIEVIPEIDMPAHARAAVVSMEARYK

KLHAAGKEQEANEFRLVDPTDTSNTTSVQFFNRQSYLNPCLDSSQRFVDKVIGEIAQMHKEAGQPIKTWHFGGDEAK

NIRLGAGYTDKAKPEPGKGIIDQSNEDKPWAKSQVCQTMIKEGKVADMEHLPSYFGQEVSKLVKAHGIDRMQAWQD

GLKDAESSKAFATSRVGVNFWDTLYWGGFDSVNDWANKGYEVVVSNPDYVYMDFPYEVNPDERGYYWGTRFSDER

KVFSFAPDNMPQNAETSVDRDGNHFNAKSDKPWPGAYGLSAQLWSETQRTDPQMEYMIFPRALSVAERSWHRAG

WEQDYRAGREYKGGETHFVDTQALEKDWLRFANILGQRELAKLDKGGVAYRLPVPGARVAAGKLEANIALPGLGIEYS

TDGGKQWQRYDAKAKPAVSGEVQVRSVSPDGKRYSRAEKV 

>20141276|gi [Periplasmic] Periplasmic beta-glucosidase precursor (EC 3.2.1.21) (Gentiobiase) 

(Cellobiase) (Beta-D-glucoside glucohydrolase) (T-cell inhibitor) 

MKWLCSVGVAVSLAMQPALAENLFGNHPLTPEARDAFVTDLLKKMTVDEKIGQLRLISVGPDNPKEAIREMIKDGQV

GAIFNTVTRQDIRQMQDQVMALSRLKIPLFFAYDVVHGQRTVFPISLGLASSFNLDAVRTVGRVSAYEAADDGLNMT

WAPMVDVSRDPRWGRASEGFGEDTYLTSIMGETMVKAMQGKSPADRYSVMTSVKHFAAYGAVEGGKEYNTVDMS

SQRLFNDYMPPYKAGLDAGSGAVMVALNSLNGTPATSDSWLLKDVLRDEWGFKGITVSDHGAIKELIKHGTAADPED

AVRVALKAGVDMSMADEYYSKYLPGLIKSGKVTMAELDDATRHVLNVKYDMGLFNDPYSHLGPKESDPVDTNAESRL

HRKEAREVARESVVLLKNRLETLPLKKSGTIAVVGPLADSQRDVMGSWSAAGVANQSVTVLAGIQNAVGDGAKILYAK

GANITNDKGIVDFLNLYEEAVKIDPRSPQAMIDEAVQAAKQADVVVAVVGESQGMAHEASSRTNITIPQSQRDLITALK

ATGKPLVLVLMNGRPLALVKEDQQADAILETWFAGTEGGNAIADVLFGDYNPSGKLPISFPRSVGQIPVYYSHLNTGRP

YNPEKPNKYTSRYFDEANGPLYPFGYGLSYTTFTVSDVTLSSPTMQRDGKVTASVEVTNTGKREGATVIQMYLQDVTAS

MSRPVKQLKGFEKITLKPGERKTVSFPIDIEALKFWNQQMKYDAEPGKFNVFIGVDSARVKQGSFELL 



>2497969|gi [Periplasmic] Periplasmic nitrate reductase precursor (EC 1.7.99.4) 

MTISRRDLLKAQAAGIAAMAANIPLSSQAPAVPGGVESLQITWSKAPCRFCGTGCGVMVGVKEGRVVATHGDLLAEV

NRGLNCVKGYFLSKIMYGADRLTQPLLRKKDGVYAKDGEFTPVSWEEAFDTMAAQAKRVLRDKGPTALGMFGSGQW

TIFEGYAATKLMRAGFRSNNLDPNARHCMASAAYAFMRTFGMDEPMGCYDDFEAADAFVLWGSNMAEMHPILWT

RVADRRLGHPHVKVAVLSTFTHRSSDLADIPIVFKPGTDLAILNYIANHIIQTGRVNRDFVDRHTTFVAGATGIGYGLRDD

DPREMAARTAEDPAATTPSTFEEFAELVSEYTLDKVSELSGVEPAFLEQLAELYADPDRKVMSLWTMGFNQHVRGVW

ANQMVYNLHLLTGKISEPGNSPFSLTGQASACGTARQVGTFRHRLPSDMTVTNPERRQDAEEIWRIPHGVIPEQPGLH

AVAQDRALHDGTLNFYWIQVNNNLQASPNNDGEAWPGYRNPDNFIVVSDAYPTVTALAADLILPAAMWVEKEGAY

GNAERRTHVWHQLVEAPGEARSDLWQMMEFSTRFTTDEVWPEEILAANPNYRGQSLFDVLFRNGSVDRFDLSELNP

VTPTAESNAFGFYVQKGLFEEYAPFGRGHGHDLAPYDTYHEVRGLRWPVVDGKETLWRYREGLDPYVEPGAGVQFYG

NPDGKARIIAVPYEPPAEPPDEEYNIWLVTGRVLEHWHSGSMTMRVPELYRAFPGARCFMNPEDARDMGFNQGAEV

RIVSRRGEIRSRVETRGRNRMPRGVVFVPWFDASQLINKVTLDATDPISKQTDFKKCAVKILPV 

>6831520|gi [Periplasmic] "3',5'-cyclic-nucleotide phosphodiesterase precursor (EC 3.1.4.17) (PDEase) 

(3':5'-CNP)" 

MFKNKLAVLFTCLSVFSFSAQSGSFDTVTLGSKGGIQDGNLTAFLIKSEADSNFVMLDAGSVVNGLIVSEQKGAFKDITV

PDSSPYTKVGYLLKDRIKGYFISHAHLDHVAGLIISSPDDSKKPIYGLAATNKDLMKNYFNWSAWPNFGNKGEGFKLNKY

NYVDLQPGVWSPVAETTMSVVSLPLSHSGGQSTVFILKDSEGDVFAYFGDTGPDEVEKSSAMRTAWSVLAPFVKQGK

LKGIIIEVSFTNETPDKSLFGHLTPNWLVKELSVLEDMNGKGSLKDLNVAISHIKYSLKNSEDPKVIIKKQLVEVNDLGVNFI

FPEQGDSLQF 

>3914416|gi [Periplasmic] 26 kDa periplasmic immunogenic protein precursor (28 kDa outer membrane 

protein) (28 kDa cytosoluble protein) (CP28) 

MNTRASNFLAASFSTIMLVGAFSLPAFAQENQMTTQPARIAVTGEGMMTASPDMAILNLSVLRQAKTAREAMTANN

EAMTKVLDAMKKAGIEDRDLQTGGINIQPIYVYPDDKNNLKEPTITGYSVSTSLTVRVRELANVGKILDESVTLGVNQGG

DLNLVNDNPSAVINEARKRAVANAIAKAKTLADAAGVGLGRVVEISELSRPPMPMPIARGQFRTMLAAAPDNSVPIAA

GENSYNVSVNVVFEIK 

>2493981|gi [Periplasmic] Cytochrome c-554 precursor (C554) (Hydroxylamine oxidoreductase-linked 

cytochrome) 

MKIMIACGLVAAALFTLTSGQSLAADAPFEGRKKCSSCHKAQAQSWKDTAHAKAMESLKPNVKKEAKQKAKLDPAKD

YTQDKDCVGCHVDGFGQKGGYTIESPKPMLTGVGCESCHGPGRNFRGDHRKSGQAFEKSGKKTPRKDLAKKGQDFH

FEERCSACHLNYEGSPWKGAKAPYTPFTPEVDAKYTFKFDEMVKEVKAMHEHYKLEGVFEGEPKFKFHDEFQASAKPA

KKGK 

>3023657|gi [Periplasmic] Dimethyl sulfoxide reductase precursor (EC 1.8.99.-) (DMSO reductase) 

(DMSOR) 

MTKLSGQELHAELSRRAFLSYTAAVGALGLCGTSLLAQGARAEGLANGEVMSGCHWGVFKARVENGRAVAFEPWDK

DPAPSHQLPGVLDSIYSPTRIKYPMVRREFLEKGVNADRSTRGNGDFVRVTWDEALDLVARELKRVQESYGPTGTFGGS

YGWKSPGRLHNCQVLMRRALNLAGGFVNSSGDYSTAAAQIIMPHVMGTLEVYEQQTAWPVVVENTDLMVFWAAD



PMKTNEIGWVIPDHGAYAGMKALKEKGTRVICINPVRTETADYFGADVVSPRPQTDVALMLGMAHTLYSEDLHDKDF

LENCTTGFDLFAAYLTGESDGTPKTAEWAAEICGLPAEQIRELARSFVAGRTMLAAGWSIQRMHHGEQAHWMLVTLA

SMIGQIGLPGGGFGLSYHYSNGGSPTSDGPALGGISDGGKAVEGAAWLSESGATSIPCARVVDMLLNPGGEFQFNGA

TATYPDVKLAYWAGGNPFAHHQDRNRMLKAWEKLETFIVQDFQWTATARHADIVLPATTSYERNDIESVGDYSNRAI

LAMKKVVDPLYEARSDYDIFAALAERLGKGAEFTEGRDEMGWISSFYEAAVKQAEFKNVAMPSFEDFWSEGIVEFPITE

GANFVRYADFREDPLFNPLGTPSGLIEIYSKNIEKMGYDDCPAHPTWMEPAERLGGAGAKYPLHVVASHPKSRLHSQL

NGTSLRDLYAVAGHEPCLINPADAAARGIADGDVLRVFNDRGQILVGAKVSDAVMPGAIQIYEGGWYDPLDPSEEGTL

DKYGDVNVLSLDVGTSKLAQGNCGQTILADVEKYAGAPVTVTVFDTPKGA 

>2493544|gi [Periplasmic] Catalase (EC 1.11.1.6) 

TDRPIMTTSAGAPIPDNQNSLTAGERGPILMQDYQLIEKLSHQNRERIPERAVHAKGWGAYGTLTITGDISRYTKAKVL

QPGAQTPMLARFSTVAGELGAADAERDVRGFALKFYTQEGNWDLVGNNTPVFFVRDPLKFPDFIHTQKRHPRTHLRS

ATAMWDFWSLSPESLHQVTILMSDRGLPTDVRHINGYGSHTYSFWNDAGERYWVKFHFKTMQGHKHWTNAEAEQ

VIGRTRESTQEDLFSAIENGEFPKWKVQVQIMPELDADKTPYNPFDLTKVWPHADYPPIDIGVMELNRNPENYFTEVE

NAAFSPSNIVPGIGFSPDKMLQARIFSYADAHRHRLGTHYESIPVNQPKCPVHHYHRDGQMNVYGGIKTGNPDAYYEP

NSFNGPVEQPSAKEPPLCISGNADRYNHRIGNDDYSQPRALFNLFDAAQKQRLFSNIAAAMKGVPGFIVERQLGHFKLI

HPEYEAGVRKALKDAHGYDANTIALNEKITAAE 

>3915012|gi [Periplasmic] Superoxide dismutase [Cu-Zn] precursor (EC 1.15.1.1) 

MKLTKVALFSLGLFGFSSMALAHGDHMHNHDTKMDTMSKDMMSMEKIVVPVQQLDPQNGNKDVGTVEITESAYG

LVFTPKLHDLAHGLHGFHIHEKPSCEPKEKDGKLVAGLGAGGHWDPKQTQKHGYPWSDDAHMGDLPALFVMHDGS

ATTPVLAPRLKKLAEVKGHSLMIHAGGDNHSDHPAPLGGGGPRMACGVIK 

>2499788|gi [Periplasmic] Methylamine dehydrogenase heavy chain precursor (EC 1.4.99.3) (MADH) 

MTTFDHPSMIRQPKPTGLAGGLVLAALMLSSSLALADATPNQLGSEITAKLQDETSIAIAPASDSKRVYVLDPGNFHMT

STVYTIDGKSSKLLGMTDAGKLPNVMVASDGKFLAIANTMYSRVARGKRDDYLELIDTKTHQPIADIDIPEGRFLTGVFE

RTAGLSVDDKHLLFQQFSPSPGVGLVDLQQKAFVKIMNVPDCYHIFPTANQNFFMHCRDGSLMQFTYDSKGNTKQKP

TKIFHAEKEYLLNNPYYSNSNNHLTWPTYEGKIFQAKLSESGAEFLKPIEVFTDKEKADKWRPGGWQTIAFHKARNELYL

LADQREKWTHKLPSRFVFVVDATSGKRLRRIELKHEINSIAVSQDDKPYLYAVSEEAKTLFTFDAVNGKALSSIDELGRAP

SMIFIADK 

>2499783|gi [Periplasmic] Methylamine dehydrogenase light chain precursor (EC 1.4.99.3) (MADH) 

MKKDTGFDSKIEKLARTTASKTGRRGFIGRLGGFLVGSALLPLLPVDRRSRLGGEVQAATTGNLTRSGFKPQDKDPKACE

YWRHCTIDGNLCDCCGGTLTSCPPGSSLSPSSWVASCYNPGDQQTYLIAYRDCCGKQTCGRCNCVNTQGELPVYRPEF

NNDIVWCFGADNDAMTYHCTISPIVGKAS 

>12230373|gi [Periplasmic] Copper-binding periplasmic protein precursor 

MIHAARSLAGSRAGPLLALLLLGLATARAEPVDGLPLRADGDGRWSLAAGRYAGNFVIDRPLHLRCEAGAELDGGGHG

SLLTLTSPGITVEGCRLRNWGRNLTELDAAIFVGKAASGAVIRGNDLRGAGFGVWLDATVGAQVLDNRIEGDESVRSQ

DRGNGIHLYAVKDALVRGNRVSHTRDGVYIDTSNDSSIEANRFEELRYGVHYMFTHNSRVTDNLTRRTRTGYALMQSR



KLTVTGNRSIDDENYGILMNYITYSTLAGNRVEGVRSGSTGDAMISGAEGKALFIYNSLFNRIEGNSFADSALGIHLTAGS

EDNRIAGNAFIGNRQQVKYVASREQEWSADGRGNYWSDYLGWDRDDDGLGDVAYEPNDNVDRLIWLYPQVRLLLN

SPSIELLRWVQRAFPVVRSPGVRDSHPLMRMPAAEPRP 

>11132441|gi [Periplasmic] Thiol:disulfide interchange protein dsbA precursor 

MKKLWFALIGVVLAFSASAAEFSDGKQYVELDKPATQEPQVLEFFSFYCPHCYQFEQVYHVPDAVKKALPEGTKMTRY

HVDFLGPLGKNLTQAWAVAMALGVEDKITPLMFDAVQKTQTVQKPEDIREVFVKAGVSAEEFDGALNSFVVKSLVAQ

QEKAAADLQLRGVPAMFVNGKYMIKNDGLDTSSMDGYVKQYADVVKFLITKK 

>14195579|gi [Periplasmic] High-affinity zinc uptake system protein znuA precursor 

MFKKTVLTLAMLGVTTVANADVLTSIKPLGFIANAITDGVTETKVLLPVTASPHDYSLKPSDIEKLKSAQLVVWVGDGLE

AFLEKSIDKLPKEKVLRLEDVPGIKMIVDATKKKDHDHHDHDHDHDHDHDHEHIHGHHHDKDWHIWFSPEASQLAAE

QIAERLTAQLPEKKAKIAENLAAFKANLADKSNEITQQLQAVKDKGYYTFHDAYGYFERAYGLNSLGSFTINPTIAPGAKT

LNAIKENIAAHKAQCLFAEPQFTPKVIDSLSKSTAVKVGQLDPLGAKVKLSKTAYPQFLQAIADEFSQCLTQ 

>17380488|gi [Periplasmic] Periplasmic alpha-galactoside binding protein precursor 

MKTHRLNMTASLLIGISAFAVQAFASEPTVVPEQPPFPAQGKITYVSRDSILEFKALREYREPEWVTEKFVKAGKLPPVAE

RLPKEPMVFKAGNMPDGMGVYGDVMRHVIGGRPEGWNYSAGQTQGWGGIDIGMFECLTRTAPLFQVEADDMEP

LPNLAKSWDWSEDGRKLTMHLIEGAKWSDGDPFDADDVMFYWEDNVLDSSVSPLNGATPETFGEGTTLKKIDQYTV

EWTFKEAFPRQHLFAMAYGTFCPGPSHILKTKHPKYAGTTYNEYKNGFPAEYMNLPVMGAWVPVAYRPDDIIVLRRN

PYYWKVDEAGNQLPYLNELHYKLSTWADRDVQAIAGSGDISNLEQPENFVESLKRAANESAPARLAFGPRVIGYNMH

MNFSGNGWGDPDERAKAVRELNRNLDFRKAVTMAVDRKKLGEALVKGPFTAIYPGGLSSGTSFYDRNSTIYYPHDLEG

AKVLLEKVGLKDTDGNGFVNFPAGKLGGRDVEIVLLVNSDYSTDRNLAEGMVGQMEKLGLRVVLNALDGKQRDAANY

AGRFDWMIHRNTAEFASVVQNTPQLAPTGPRTSWHHRAPEGGEVDVMPHEQELVDIVNKFIASNDNDERTELMKQ

YQKVATTNVDTVGLTEYPGALIINKRFSNIPPGAPIFMFNWAEDTIIRERVFVAADKQGDYELYPEQLPGKPGESGPIN 

>11132559|gi [Periplasmic] Thiol:disulfide interchange protein dsbA precursor 

MKNVWLALVGIVMAFSVTAAQFTDGKQYLTLDKPVTGEPQVLEFFSFYCPHCYQFEEVYQVPKAVKKALPEGTKMTRY

HVEFLGPLGKQLTQAWAVAMALGVEEKITPLMFEGVQKTQTVQTPGDIRNVFIKAGISGEDYDAALNSFVVKSLVAQQ

QKAAEDLQLRGVPAMFVNGKYMIKNDGMDTSSMDNYVKQYADVVTFLLTQK 

>11132565|gi [Periplasmic] Thiol:disulfide interchange protein dsbA precursor 

MSAKWINSIFKSVVLTAALALPFTASAFTEGTDYMVLEKPIPDADKTLIKVFSYACPFCYKYDKAVTGPVADKVADLVTFV

PFHLETKGEYGKQASELFAVTMAKDKAAGVSLFDEKSQFKKAKFAWYAAYHDKKERWSDGKDPAAFLKTGLDAAGM

SQAEFEAALKEPAVQQTLQKWKAAYEVAKIQGVPAYVVNGKYLIYTKNIKSIDSMAQLVRELATK 

>11140879|gi [Periplasmic] Quinoprotein ethanol dehydrogenase precursor (EC 1.1.99.-) (QEDH) 

MTTRTSPAPAGLLRPSLHCLAFAVALGSAGAALAKDVTWEDIANDDKTTGDVLQYGMGTHAQRWSPLKQVNADNVF

KLTPAWSYSFGDEKQRGQESQAIVSDGVIYVTASYSRLFALDAKTGKRLWTYNHRLPDDIRPCCDVVNRGAAIYGDKVF

FGTLDASVVALNKNTGKVVWKKKFADHGAGYTMTGAPTIVKDGKTGKVLLIHGSSGDEFGVVGRLFARDPDTGEEIW



MRPFVEGHMGRLNGKDSTVTGDVKAPSWPDDRNSPTGKVESWSHGGGAPWQSASFDAETNTIIVGAGNPGPWNT

WARTAKGGNPHDYDSLYTSGQVGVDPSSGEVKWFYQHTPNDAWDFSGNNELVLFDYKAKDGKIVKATAHADRNGF

FYVVDRSNGKLQNAFPFVDNITWASHIDLKTGRPVEREGQRPPLPEPGQKHGKAVEVSPPFLGGKNWNPMAYSQDT

GLFYVPANHWKEDYWTEEVSYTKGSAYLGMGFRIKRMYDDHVGSLRAMDPVSGKVVWEHKEHLPLWAGVLATAGN

LVFTGTGDGYFKAFDAKSGKELWKFQTGSGIVSPPITWEQDGEQYLGVTVGYGGAVPLWGGDMADLTRPVAQGGSF

WVFKLPSWDNRTASR 

>13878499|gi [Periplasmic] Fumarate reductase flavoprotein subunit precursor (EC 1.3.99.1) (Iron(III)-

induced flavocytochrome C3) (Ifc3) 

MKLKYLVSAMALVVLSSGTAMAKTPDMGSFHADMGSCQSCHAKPIKVTDSETHENAQCKSCHGEYAELANDKLQFD

PHNSHLGDINCTSCHKGHEEPKFYCNECHSFDIKPMPFSDAKKKKSWDDGWDQDKIQKAIAAGPSETTQVLVVGAGS

AGFNASLAAKKAGANVILVDKAPFSGGNSMISAGGMNAVGTKQQTAHGVEDKVEWFIEDAMKGGRQQNDIKLVTIL

AEQSADGVQWLESLGANLDDLKRSGGARVDRTHRPHGGKSSGPEIIDTLRKAAKEQGIDTRLNSRVVKLVVNDDHSVV

GAVVHGKHTGYYMIGAKSVVLATGGYGMNKEMIAYYRPTMKDMTSSNNITATGDGVLMAKEIGASMTDIDWVQA

HPTVGKDSRILISETVRGVGAVMVNKDGNRFISELTTRDKASDAILKQPGQFAWIIFDNQLYKKAKMVRGYDHLEMLYK

GDTVEQLAKSTGMKVADLAKTVSDYNGYVASGKDTAFGRADMPLNMTQSPYYAVKVAPGIHHTMGGVAINTTASVL

DLQSKPIDGLFAAGEVTGGVHGYNRLGGNAIADTVVFGRIAGDNAAKHALDK 

>416994|gi [Periplasmic] Flagellar filament outer layer protein flaA1 precursor (44 kDa sheath protein) 

MKKLFVVLTSIFIAASAYGLTNSTLIDFALTGNADNLQAGEGDTNEVVPVAENLYNDNWVVWLNESARLTENRRNSYV

TNVDSKGNNGAWEAGKVLGVRVHFPLAAWNSYALVKPVYELEMYGGADGTKYTEGKGVIHNVGEIKSISSWVYGRN

YLISYFVNLQNEFGELKSYPMGTVYFNGWRQVRWENREYLPNVRDRVLVREPLYPRMIPSVKLDSLGFYRTKDTKGGD

FITYVKDVTLEYDVVVVDFEEDIDDEATWQLLKTENDRKQAIESARIREQAELRDLEQRRIGDGTAADQGAAANTGAAD

TGAAQEQAQ 

>729516|gi [Periplasmic] Flagellar filament core protein flaB2 (34 kDa core protein) 

MIINNNISAINAQRTLKFRNVDLSKDMAALSSGMRINRAGDDASGLAVSEKMRTQIRGLRQAERNNSSGISFIQTTEGY

LQESQDILQRIRELAVQSANGIYTDADRMLIQVEVSQLVDEVNRIASHAQFNTLNMLTGRFSNPNEGGAPVASMWFHI

GANMDERRRVYIGTMTAAALGLQTAEGTGISISSIDKANSAIGIVDEALTKVSKQRSNLPAYQNRLELTAQGLMIAYENT

AASESRIRDTDMAETSVKFAKDQILSQANLAMLAQANTMNQGALRLIQ 

>15214030|gi [Periplasmic] Flagellar filament 30.7 kDa core protein (Flagellin subunit protein B3) 

MIINHNMSSMYANRMLGINNDQVQGNIEKLSSGQRINRAGDDASGLAVSEKMRMQIRGLNQAQKNIQNGVSFIQA

TEGYLQETTDILGRIRELSIQSANGIYSDEDRMQIQVEVSQLIDEVDRIASSAQFNGMNMLTGAFAANSVSGRIMQFHI

GANVDQNARVYIGTMTAQSLGLVGTQGDAFAKLSIASPESANMAIATLDSALTSVNKQRADLGAYQNRFEMAAKGIG

IASENLQAAESIIRDTDMASEIVDYTKNQILTQSSVAMLAQANTQAQNVLPLLS 

>15214031|gi [Periplasmic] Flagellar filament 31.3 kDa core protein (Flagellin subunit protein B2) 

MIINHNMSAMYSNRVLGVTNLAQAKDMEKLSSGMKINRAGDDASGLAVSEKMRSQIRGLNQASRNAQNGISFIQVS

EGYLQETTDIMHRIRELAVQSSNGIYSDEDRMQIQVEVSQLVAEVDRIASHAQFNGMNMLTGRFARATGENTVTGSM



WLHIGANMDQRMQVFIGTMTAMAVGVREIGSEKVMSIAAPDDANRAIGTIDEGLKKINKQRADLGAYQNRLEMTVK

GLDVAAENTQAAESTIRDTDMAKQMVDFTKNRILAQAGTAMLAQANVTTQNVLTLLQ 

>479227|gi [OuterMembrane] membrane integral membrane protein|outD protein 

MLLLSGSVLLMASSLAWSAEFSASFKGTDIQEFINTVSKNLNKTVIIDPSVSGTITVRSYDMMNEEQYYQFFLSVLDVYGF

TVIPMDNNVLKIIRSKDAKSTSMPLATDRQPGIGDEVVTRVVPVNNVAARDFGRSSRVERQRVAWDVWRLRTCERRR

DDWPRGVIHAVMTIVERVDQTGDRNVTTIPLSYASSTEVVKMVNELNKMDEKSALPGMLTANVVADERTNSAAGFG

EPNSRQRVIDMVKQLDRQQAVQGNTKVIYLKYAKAADLVEVLTGVGDSIQTDQQNALPALRKDISIKAHEQTNSLIVNA

APDIMRDLEQVIAQLDIRRPQVLVEAIIAEVQDADGMNLGVQWANKNAGVTQFTNTGLPITTMMAGADQFRRDGTL

GTAATTALGGFNGIAAGFYQGNWGMLMTALSSNSKNDILATPSIVTLDNMEATFNVGQEVPVLAGSQTTSGDNVFQ

TVERKTVGIKLKVKPQINEGDSVLLEIEQEVSSVADAASSSSTNLGATFNTRTVNNAVLVSSGDTVVVGGLLDKSTNESA

NKVPLLGDIPVLGYLFRSNSTETKKRNLMLFIRPSIIRDRSQFQSASASKYHSFSAEENKQRNVSNGEGGLLDNDLLRLPE

GGNAYTFRQVQSSIVAFYPAGGK 

>485956|gi [OuterMembrane] membrane integral membrane protein|mrpC  

MVRSFKTVCLEKREKRKKHAIRPVAILIYLIVTGASSLSNSALANSDIEFNADILDLKDKQNIDLSDFSRAGYIMPGRYEFVV

RINNNELPDIYNINYVVPADDPKGSEPCLPPELVRQLGLKPEWLDKIRFNDNQTCLDTSSIPGMTINASLGSGNLLLTIPQ

AYLEYSAPNWDPPSRWDDGISGILFDYNVNANVTDPAKGKQRQQVTGLGTLGANLGAWRFRADWQASYQHTTGIP

QSTENSWKWNQYYLYRAIPQWEARFVMGETYSRSDIFDSFRFTGVHLATDDNMLPPNLRGYAPEVTGVAKTNAKVTI

SQQGRVIYETQVAPGPFRIQDINDAVSGKLDVRVEEQDGSVQEFQMDTASIPYLTRPGRVQYKFSAGKPSNIDHNTEG

PVFGMGEFSWGVSNGWSLYGGSIVAGDYNALSAGIGRDLMAFGALSFDATHSWAKIPRDDKRYNGGSYRLSYSKRFE

AINSQVTFAGYRFSERDFMTMDQYLERRYRDGNADNNKELYTIMFSKQFPDWGLSTYLNYSHQTYWNKPTNDNYNL

SLAKSADIGRFKNINFSLSAFRNKFNGTNDNGVYMNVSMPWGDRATISYNTVINKSGNSHNVSYYDRIDDNSSYRVGA

GVSSNGKPSADAYFMHYADAALVTASASHINGEYTSATLSLQGGATLTPKGGALHRVSRTGSTRLLIDTDGIANIPVKNF

GAISHTNMFGKAVLPDINDYYRSSASIDLNRLPENVEALRSIQQLTLTEGAIGYRRFDVIEGQKAMAVIRLKDGTFPPFGA

SVTTEKGRELGIINDGGNVYLTGINTGDVLSVRWSGKEQCKVLIPTLVENVQISSLLLTCSDDGTATSTFNQREVSLPKTKF

LSR 

>511474|gi [OuterMembrane] membrane integral membrane protein|Hel 

MGLFLRLVSLVLLSLSFSTKANTTFTFKQALAMAYRNNPELQAEIDKAQAMRGAFIQSGLYPNPQLNLTAENFGGSGVY

SSYESAETTASVTQPIPLGHRLQYLQKATYADYLTSLASIKVQKTVLYMAVGNAYVDALYAEQWHKVTKKLTKLNQDIVV

AIERRVKAGAGAELDLRLAQVRLGEARIQETKASRDALLQRARLARLLGYGLRIDKPLVDKGLPGLTLDWSELIKKLPQSP

QLVQMQLQLQARRATITAVKKSVWPDLNIQLGGRHFSDDGSNAAVMSAFAEVPVYNRNQGKIMTAEAQYTQAAHE

FQSTRLEVRQNVYAVFLQAQQSQYEANLVTDSLLPSARKSIQLAQEGYQMGRYTYVELYTALSTLYEEERHYQQAHADY

HKSLIQMTGLLGLEPIKESQ 

>791156|gi [OuterMembrane] membrane integral membrane protein|mannose-sensitive hemagglutinin 

D 

MRKIVLASVVTSLVGCSMGHRDPVEAKQALNQAINETNSRQIDQLPPSVEADLMPDMDTLTASEPKTLQRFRIQAEDV

EAKAFFASLVQGTEYSAAIHPAVTGRITLNLTDVTLDEALGVVRDLYGFEVVKEGKVIQVYPAGLRTVTIPVDYLQFKRTG



RSLTSITTGTITNTDTNNSNSSSSSSSSISSNSSSDGSSSNSNSNRSDARGGTEIETTNESDFWPLLEKAVAQLLGGSGGQT

VIVNPQAGVLTLRAYPDEIRQVNEFLGISQQRMHRQVISEAKILEVTLSDGYQQGINWSKAFSSNGANYKIGSGSITQDS

NGNPITSVLPGLDAIGNLLGGQSNVVISSGSFDAVISFMATQGDLNVLSSPRVTASNNQKAVIKVGTDEYYVTDLSSVVG

TGDNAQASPDITLTPFFSGISLDVTPQIDDQGNVLLHVHPAVIEVEQQTKKILYRSEEIELPLARSSIRESDSVIRAKDGDVV

VIGGLMKSNTVDQVSKVPFLGDVPALGHLFRNTTKLTQKTELVILLKPTVVGVNTWQKELERSRSLLQEWFPDSQ 

>1061410|gi [OuterMembrane] membrane integral membrane protein|OpcM 

MDNMHNTNGLMRFAKVAAASTLLATLLAACAVGPDYQRPDAVVPAAFKEAPTLAAGEQAGTWKTAEPSDGRTPRR

MVKVFGDPVLDSLETQALAANQNLKAAAARVEEARAATRSARSQWFPQVGAGFGPTREGLSSASQFQPQGTGPTNA

TLWRAQGTVSYEADLFGRVGRNVEASRADQAQSEALFRSVQLALQADVAQNYFELRQLDSDQDLYHRTVELREQALK

LVQRRFNEGDISELDVSRAKNELASAQADAVDVARRRAASEHALAILLGKAPADFAFKETPIVPVAVKIPPGLPSALLERR

PDVSAAERAMAAANARIGLAKSAYFRSSISPGRSAISVDARQPVPVVEPYFLLGPFAGTALTLPLFDGGRRAAGVQQAR

AQYDEQGANYRQQVLVAFREVEDNLADLRLLDDQIRAQEAAVNASRRAATLSRSEYQEGEVAYLDVIDSERSVLQSQL

QANQLTGAQAVSTVNLIRALGGGWGNAPAPTAVGDAASGKADVAAR 

>1262291|gi [OuterMembrane] membrane integral membrane protein|OMP1 precursor 

MTASSKFFGAASALAMSVALVASGTAGFSLASVSVAEAAVVSRIEVRGNTRVDAQTIRDNIDIRPGKAFTSADIDAAVQ

RLFAMGLFSDVRIHQSGSTLIVQVKERSVVNNVLFQGNKKIKDPDLAPCRQLKPRAPFDMATMEADKEAIKAAYSHIGR

TDATVNARTVDLGQGRVNVVYEINEGSRTKIANIEFVGNQAFSGRRLRDVISTKRSNPLSWLTRNDVYDEGRLQADEET

LRRFYYNRGYADFRVLSSNAVLDPSTNEYRSRSPWMKVRVIPFGRCKRGKQPLMVSIRRRLIVWSRPVRASLTSAKEIED

SVLSVTESVAGSGYAFAKVEPRGDRNFENHTISVVYSVDQGPRAYIQRIEIRGNDKTRDYVIRREFDLNEGDAFNQVMV

QRAKRRLEALDFFQTVNISTAPGSDPDQVILVVDVVEKSTGEFSIGGGYTTGGESPGAQVEAAITERNFLGRGQYIRISAG

AGQDDMRNYGLSFTEPYFLGYRLSAGFDVFRRSYRVNDDYDVEQTGGTIRFGLPITDNFSAGIAYNLVQEKYDLFRGDA

ENYYAPALLEAAENSPWLRSSVSYSLTYSSIDDIKNPHDGLYGKFIQEFAGLGGDAKYVKTTFKGNYYQTLSQEADIVGLL

GVGAGYIHEFGDDGVRIFDLFKNSSDIIRGFKFNGIGPYQDAKNGKRYWMGGTTYFSGTAEVQFPMPVLPESLGVRGA

FFADAATLYGNDTPDISGDDKKLRASVGVSLMWASPFGPLRFDYAFPVAKADTDKVQNFNFGVSTKF 

>1279830|gi [OuterMembrane] membrane integral membrane protein|OmpK17  

MNKIARLSALAVVLAASVGTTAFAATSTVTGGYAQSDMQGKANKAGGFNLKYRYEQDNNPLGVIGSFTYTEKDNNSN

GTYNKGQYYGITAGPAYRLNDWASIYGVVGVGYGKFQNNNYPHKSDMSDYGFSYGAGLQFNPIENVALDFSYEQSRI

RNVDVGTWIAGVGYRF 

>1336093|gi [OuterMembrane] membrane integral membrane protein|HrcC 

MVEKRELRCRLLGALLMLCATLPAGAQTPADWKEQSYAYSADRTPLSTVLQDFADGHSVDLHLGNVEDTEVTAKIRAE

NASAFLDRLALEHHFQWFVYNNTLYVSPQDEQSSERLEISPDAAPDIKQALSGIGLLDPRFGWGELPDDGVVLVTGPPQ

YLELVKRFSEQREKKEDRRKVMTFPLRYASVADRTIHYRDQTVVIPGVATMLNELMNGKRAAPASASGIDSTPGGPDT

NSMMQNTQTLLSRLSSRNKTSNRAGGRDNEIEDVSGRISADVRNNALLIRDDDKRHDEYSQLIAKIDVPQNLVEIDAVIL

DIDRTALNRLEANWQATLGGVTGGSSLMSGSGTLFVSDFKRFFADIQALEGEGTASIVANPSVLTLENQPAVIDFSQTA

YITATGERVADIQPVTAGTSLQVTPRAVGNEGHSSIQLMIDIEDGHVQTNGDGQATGVKRGTVSTQALISENRALVLGG

FHVEESADRDRRIPLLGDIPWLGQLFSSKRHEISQRQRLFILTPRLIGDQTDPTRYVTADNRQQLSDAMGRVERRHSSVN



QHDVVENALRDLAEGQSPAGFQPQTSGTRLSEVCRSTPALLFESTRGQWYSSSTNGVQLSVGVVRNTSSKPLRFDEAN

CASKRTLAVAVWPHSALAPGESAEVYLAMDPSRVLHASRESLLNR 

>1401350|gi [OuterMembrane] membrane integral membrane protein|outer membrane antigen 

Oma87 

MKKLLIASLLFGSTTAFAAPFVVKDIRVDGVQAGTEGSVLATLPVRVGQRATDNDIANVVRKLFLSGQYDDVKASREGN

TLVVTVMPKPVISNVVIVGNKSIPDEAIKQNLDANGFKVGDVLNRAKLEEFRKGIVEHYNSVGRYNAKVDAIVNTLPNN

SAEIKIQINEDDVALFKEITFEGNEAFSSGKLADQMELQTDSWWKLFGNKFDQTQFNKDLETLRSYYLDRGYAQFQILDT

DVKLSDDKKEPCLISEEGDLYTVKTRVSGGMWGGMSAELAPILETIQLNGLFRRTSVLEVEQRNKSKLGERGYATAQVN

VHPTFDEQDKTISLDFIVEAGKSYTVRQIRFEGNTSSADSTLRQEMRQQEGAWLSSELVELGKLRLDRTGYFESVETKTE

AIPGSDQVDVIYKVKERNTGSINFGIGYGTESGLSYQASIKQDNFLGMGSSISLGGTRNDYGTTVNLGYNEPYFTKDGVS

LGGNVSFEEYDSSKSNTSAGYGRTSYGGNLTLGFPVNENNSYYLGVGYTYNKLKNIAPEYNRDLYRQSMKYNDSWTFKS

HDFDLSFGWNYNSLNRGYFPTKGVRANIGGRVTIPGSDNKYYKLNAEAQGFYPLDREHGWVLSSRISASFADGFSGKRL

PFYQYYSAGGIGSLRGFAYGAIGPNAIYRTRQCPDSYCLVSSDVIGGNAMVTASTELIVPTPFVADKNQNSVRTSLFVDA

ASVWNTRWKAEDKAKFAKLNVPDYSDPSRVRASAGVALQWQSPIGPLVFSYAKPLKKYQGDEIEQFQFSIGGTF 

>1498307|gi [OuterMembrane] membrane integral membrane protein|SpiA 

MVVNKRLILILLFILNTAKSDELSWKGNDFTLYARQMPLAEVLHLLSENYDTAITISPLITATFSGKIPPGPPVDILNNLAAQ

YDLLTWFDGSMLYVYPASLLKHQVITFNILSTGRFIHYLRSQNILSSPGCEVKEITGTKAVEVSGVPSCLTRISQLASVLDNA

LIKRKDSAVSVSIYTLKYATAMDTQYQYRDQSVVVPGVVSVLREMSKTSVPTSSTNNGSPATQALPMFAADPRQNAVI

VRDYAANMAGYRKLITELDQRQQMIEISVKIIDVNAGDINQLGIDWGTAVSLGGKKIAFNTGLNDGGASGFSTVISDTS

NFMVRLNALEKSSQAYVLSQPSVVTLNNIQAVLDKNITFYTKLQGEKVAKLESITTGSLLRVTPRLLNDNGTQKIMLNLNI

QDGQQSDTQSETDPLPEVQNSEIASQATLLAGQSLLLGGFKQGKQIHSQNKIPLLGDIPVVGHLFRNDTTQVHSVIRLFL

IKASVVNNGISHG 

>1504107|gi [OuterMembrane] membrane integral membrane protein|outer membrane usher protein  

MVNKNTNKDIVYFLFPSVIALSLTLSFSSYSANRFNPAFLADSPDAVTDLSYFEAGNRIKPGDYLLDIVFNHEYLRSENIHFI

SQDNHVIPCLNRDYYQSLGINIKLFADFEKFSANECIDIEKIIPDSVVNYDIEKQALNIQVPQAALDLKARGYIPPEKWDNG

ITAGILNYTFSGANSWGNSHNNSYYLNLRSGINIGAWRLRDYSTWNSSNGKNQWNHINTYLQRNIVSLRSQLQIGDSY

TSSTLFDSVNFRGISLESDDTMLPDSQRGFAPVVRGIAKGNAKVVIRQNGYVIYQTFVSPGAFEIRDLYPTSNSGDLYVTI

EENDGSKHSYVVPYSAVPILQREGQKQFVIQAGEIRQNNQHKKPRFIQGHLIYGLPYDTTVYGGALATKDYQSYALGAG

KNMGTLGAFSTDITFAHSQLPNNSTSDGYSLRFLYAKSLNQFGTNFQLLGYRYSTSGFYTLDETLNTRMSGYLYEDNQKK

PLSYFNLHNRKKGSLQINLSQQLGDYGSIFMMTNWQNYWGTNEKNVLVQTGYNGNIKGLSYNVIYSYNRMMNSGQ

RDQTLSVGLSIPLQLLMPTSYQSINSTYLTYNYSHNNNGYSTHNAGIAGTLLEDNTLNYSVQQGYSNQGGNYTGSAALG

YQSRYGNLNASYNYHQDAQQINYSLAGGMLLHSGGLTLSQPLSANAILVDARNTADVPIDNATGVYTDWRGFAVIPY

ATAYRQNRVALDTTALPDNVEIEQNIKQVIPTQGAVIKVQFDAKKGYRLLLTLQHQGRPLPFGAIATDKQNHLSGIVGD

DGLLYLSGVPDSGKLEIRWGHNASQYCQVNYQLPASQLDEPFVKMTQECQ 

>1766042|gi [OuterMembrane] membrane integral membrane protein|outer membrane protein  



MKLKQIASALMMLGISPLAFADFTIQDIRVEGLQRTEPSTVFNYLPVKVGDTYNDTHGSAIIKSLYATGFFDDVRVETAD

GLLLLTVIVCPTIGSLNITGAKMLQNDAIKKNLESFGLAQSQYFNQATLNQAVAGLKEEYLGRGKLNIQITPKVTKLARNR

VDIDITIDEGKSAKITDIEFEGNQVYSDRKLMRQMSLTEGGIWTWLTRSDRFDRQKFAQDMEKVTDFYQNNGYFDFRIL

DTDIQTNEDKTRQTIKITVHEGGRFRWGKVSIEGDTNEVPKAELEKLLTMKPGKWYERQQMTAVLGEIQNRMGSAGY

AYSEISVQPLPNAGTKTVDFVLHIEPGRKIYVNEIHITGNNKTRDEVVRRELRQMESAPYDTSKLQRSKERVELLGYFDNV

QFDAVPLAGTPDKVDLNMSLTERSTGSLDLSAGWVQDTGLVMSAGVSQDNLFGTGKSAALRASRSKTTLNGSLSFTD

PYFTADGVSLGYDIYGKAFDPRKASTSVKQYKTTTAGGGVRMGIPVTEYDRVNFGLAAEHLTVNTYNKAPKRYADFIKQ

YGKTDGADGSFKGLLYKGTVGWGRNKTDSALWPTRGYLTGVNAEIALPGSKLQYYSATHNQTWFFPLSKTFTLMLGG

EVGIAGGYGRTKEIPFFENFYGGGLGSVRGYESGTLGPKVYDEYGEKISYGGNKKANVSAELLFPMPGAKDARTVRLSLF

ADAGSVWDGRTYTAAENGNNKSVYSENAHKSTFTNELRYSAGGAVTWLSPLGPMKFIYAYPLKKKPEDEIQRFQFQLG

TTF 

>1772618|gi [OuterMembrane] membrane integral membrane protein|HrcC  

MRNALYALLFNLYRLFCWSLVLMGMLPGAHAATPPDWSKGAYAYSAEQTPLSAVLQDFANGHGVDLVLGNIEDVNIE

AKIRADNAVAFLDRLALEHRFQWFVYNNVLYVSPQDEQTSVRIEVSQDAAPDMKQALTGIGLLDSRFGWGELPEEGV

VLVTGPTEYINLIRNFSQQRETKEDRRKVMIFPLRYASVSDRTIQYRDQRLVIPGVATILNELMDGNRNTPAGAAGAGSG

IGSDGGMATADGAGGGLDASKSIEMNARSMLARLASRNSGAAASASRKKDQLNGRVSADVRNNALLVRDDEKRRDE

YQQLIDKIDVPQNLVNIDAIILDVDRTALSRLEANWQGKLGAVTGGANMMSGSSTLFVSDFKRFSADIQALEGEGTASI

VANPSVLTLENQPAVIDFSRTAFITATGERVANVQPVTAGTSLQVTPRVVGHGSTSSIQLVIDIEDGQVETNTEGTASGV

KRGTVSTQALIGENRALVLGGFHVEESGDRDKRVPLLGDIPWIGKLFTSRQHEVSRRERLFILTPHLIGDQNDPTRFVSAD

NRRQLNDAMGRVAQRNSKTDLFGTVENALRDLASGQTPAGFTIDGSGPKLSEICRTSPSMSYQSNRYQWYSNLSLSLT

VGVVKNTGTQPLRFDEASCANSRTLAVAAWPKTTLAPGESTEVYLALLPAKNAQPSRASLIKP 

>1772622|gi [OuterMembrane] membrane integral membrane protein|HecB  

MPVSSRKTGLIACLSLIGYTASAFSASLNPAERSEIQQRQSEVIEQSRQQREALQQLNDIAQAPLKADNAPQGPCFTLRDI

RFNHSTLLRPSDQATLVAGYLNRCNNLEQINQLVHDVSNWYIQRGYITSRAFLSEQDLSGGVLQLEILEGRLEKITINNQT

ERMTRTAFPAHEGEILNLRDIEQGMEQMNRMPSQQVTIEIQPGSQPGYSVVNLTREAHLPFSGGLTFDNSGQKSTGEE

QLNGSLALDNVFGLADQWFISAGHSSRFATSHDAESLQAGFSMPYGYWNLGYNYSQSRYRNTFINRDFPWHSTGDSD

THRFSLSRVVFRDGTMKTAIAGTFSQRTGNNYLNGSLLPSSSRKLSSVSLGVNHSQKLWGGLATFNPTYNRGVRWLGS

ETDTDKSADEPRAEFNKWTLSASYYHPVTDSITYLGSLYGQYSARALYGSEQLTLGGESSIRGFREQYTSGNRGAYWRNE

LNWQAWQLPVLGNVTFMAAVDGGHLYNHKQDNSTAASLWGGAVGMTVASRWLSQQVTVGWPISYPAWLQPDT

MVVGYRVGLSF 

>1781385|gi [OuterMembrane] membrane integral membrane protein|PscC 

MRRLLIGGLLALLPGAVLRAQPLDWPSLPYDYVAQGESLRDVLANFGANYDASVIVSDKVNDQVSGRFDLESPQAFLQL

MASLYNLGWYYDGTVLYVFKTTEMQSRLVRLEQVGEAELKRALTAAGIWEPRFGWRADPSGRLVHVSGPGRYLELVE

QTAQVLEQQYTLRSEKTGDLSVEIFPLRYAVAEDRKIEYRDDEIEAPGIASILSRVLSDANVVAVGDEPGKLRPGPQSSHA

VVQAEPSLNAVVVRDHKDRLPMYRRLIEALDRPSARIEVGLSIIDINAENLAQLGVDWSAGIRLGNNKSIQIRTTGQDSE

EGGGAGNGAVGSLVDSRGLDFLLAKVTLLQSQGQAQIGSRPTLLTQENTQAVLDQSETYYVRVTGERVAELKAITYGT

MLKMTPRVVTLGDTPEISLSLHIEDGSQKPNSAGLDKIPTINRTVIDTIARVGHGQSLLIGGIYRDELSQSQRKVPWLGDI



PYLGALFRTTADTVRRSVRLFLIEPRLIDDGVGHYLALNNRRDLRGGLLEIDELSNQSLSLRKLLGSARCQALAPARAEQER

LRQAGQGSFLTPCRMGAQEGWRVTDGACPKDGAWCVGAERGN 

>2120685|gi [OuterMembrane] membrane integral membrane protein|protein secretion protein xcpQ 

precursor 

MPVKYCMAAALSLALSVGLPVASAEEPVFDDDGTPMYEVNFVDTELGEFIDSVSRITGTTFIVDPRVKGKVTVRTVDLH

DADAIYDIFLAQLRAQGYATVDLPNGSVKIVPDQAARLEPVPVEPAGQQGEGSDSVATRVFNVRNAATEQVLGILKPLI

DPRVGVITPYPAAHQLVVTDWRSNLERIASLLRQLDRPSETAGSSSTQVIYLRHATASEVVKVLRGLSQEGMAPAEGVA

EGEAKDRPVMAAPGGSGIRLEYEEGTNAVVMVGPDSELAAYRAIVEQLDIRRAQVVVEAIIAEVSDSSAQELGVQWLF

ADEKFGAGIVNFGSNGVNIANIAGAAAGEDTEALGKLLSATAGATAGIGHFGGGFNFAMLVNALKGKSGFNLLSTPTLL

TLDNAEASILVGQEVPFVTGSVTQNNANPYQTIERKEVGVKLRIKPQINIDNSVRLDIVQEVSSIADSSAASDVITNKREIK

TKVMVEDNGLVILGGLISDELSTSNQRVPLLGDIPYLGRLFRSDASKNTKQNLMVFIRPRILRDGPSLAGLSEGKYRTLQQ

TTPLQLPDLAGAEGATPLLQVFPASRARLDGGNW 

>2121085|gi [OuterMembrane] membrane integral membrane protein|CooC protein precursor 

MIGGKSSKVVIVLSVLIGSSSGFASKYNLVDIPESFRDLWGEQDELLEVRLYGQSLGVHRIKSTPTTVAFESPDNLLDKIEIN

KGKEADLRVLMRGSFQRNGNMSCQGYTGQNNCNYIKTNTVAVIVDDVENVLNLFIGNEFLASGENDSDYYQPSKNTK

KAFIHSQTINLSDTGNYENLSIVGTGSLGITDNSYAILGWAANYNRYKSYNYNEQSINSLYFRHDFEKNFYYQLGRIDRSD

LSQSSGGNFNFDLLPVPDIYGMRAGTTQSYIKNTGKSVASPVTIMLTHFSRVEAYRNGQLLGVWYLDAGISELDTERLP

DGNYDLKLKIFEQEQLVREEIVPFNKSGSSIGDTHWDVFVQAGDIINDNGRYVEKQKNHKSAINSGLRLPLTRNLAVQLG

GAVIDNKNYYETGILWNSGLLDGSLNSKFTFLFGDDTHGNYQNVSYTDGFSLSFYHNDKRVDDCGKDYNMGWSGCYE

SYSASLSIPVKGWNSTLAYSNTYSTSVYRYDAVSEYVPYYYYKGRTKRWQLTASTVVRWGDYNIMPTIGVYNSEQKQW

ADKGGYLSLTLTRVDGGKSLNAGYSYNYSRGNYTSNDAFVEGHLVSDTNVSYRELSARVSGNRYYTEGGVSGRINNRFG

DLNGTLNVNKNRKSHDTTHSLTAGYSSSFALTTDGIYWGGSASGLTNLSGGIVRVKSNEDESELLNVKGSSYGHYSLGSN

DSLFIPVPALMQASLTIEENTNKSKNIDVLAPTKNTFFMLPGSVYPIDVSANVSFTYVGRGVDVKGRPLSGAYILNAQNIV

LDENGGFSFESSENEKELFLLKDKTIYSCSLDRSEMRNGIAFVGEVACNSTIKELLPEKLVTNSRIHDLLAYNQDTE 

>2121089|gi [OuterMembrane] membrane integral membrane protein|CotC protein precursor 

MRAFNKITVFILFIPGLCFGTNGLESKKNIPEEFIDLWMEQDELLEVNLYGRSLGVHRVLTTPTTVKFSSVEEILEKINVKQE

KKEDLRSLLLQSYSRNGNMSCNGFDEKEYSCNYIRTDTVNVIVDEENNELNLFIGASFLSVQAQDNIYYQKNINSEKAFIH

SQTINFSESEGYKSLSLKGVGAQGLTENSYLVFGWDAIYNSSRKYTYKNQSINNIYYRYDFDKKYYYQLGRMDRSDLSSAS

SGNFNFNMLPLPDIDGFQIGTTQSYIKNIEKSISSPVTVMLTRFSRVEAFRNEELLGVWYLNSGINDLDTSRLPDGSYDLT

LKIFEQDILVREEKVPFNKGGASFGDMQWDVFAQAGNIVNNNDSYIEKQTNKKTGINAGIRTPVTRNLSFLQGGAIIDN

DKYYEAGVNWRSGFLDGVLSGNFSFLYGDGARGNYQNISYTDGFNLSFYRNDKSVDNCSHNYSAGWSGCYESYSFSLS

VPVSGWTTTLGYNHTNNEAVHKYDYTPEYFFSKKYKGVSKRWQLTSSSSYKWMDYHVIPTIGVYRSDQSRWSEQGGY

FSLSFTRVKENSAINAGYSYNYVKHKNATHEAFLDGRITTNTFGYSELGSRINTNKNNTEAGVTGRVKNRFGDLNGSLNV

NKSKTSGKMTHSMSANYNSSFAITGDSVYWGGDASGLTKLSGGVVNVRSDDKSKELIKISGSSYGNYILGSNDRSFIPVS

ALMPSNLTIEEIQSNDKNITVQALSKNDFFILPGNVFPIDVTANVTVSYIGRALDDKGNPLSNAHILDVHGVRLDEDGGFS

FETSAQKKSLFLLKDKDIYSCDVKKYDLRSGVLFTGDLICEHSGIERLGKDLVNNPRVKQLLAYK 

>2126227|gi [OuterMembrane] membrane integral membrane protein|S-protein secretion D 



MDLLFKSDSRADHHLLKCGPRFTLLALSLGMLAGCTINTNPTALPKPIREPQSQSVINETLQNEQAQDPAQRKRDRFGIT

PNQRQSVRVITPDDSTLGEGLRGDAISMNVNNFPLPAFINEVFGNRLGLSFTMTPELQKKSDLVTLRMSDPQTPSVLFN

TARNVLSDYGVEVKLRDGLYTFNVAQTVANDALPIMVSGGALPDVPMSHRPVFQIVPMKVVRSDQMAAWLAEMFE

NSQLKIKDDRVINALMLRGPVELVKQASEAISLFDQPALKSSHSLAISPVYSDAEQLGNALMKVLQSEGYDVSDSPPFGG

VLVLKMKELQRIIVFAAEPRVLSHIRQWVEVLDRESQEKVENGLFIYQVRNTQAAAIATMLGALGYGANIPATGVNSTN

TVTATGEQSGAGSLTAASPATSAPTSIAPKGEQGSVVVDGNRNALIFKGSGREWVTLRPLLDELDKPVPSVMIDVLLAE

VSLNDKEGLGVDWSNIHTDLGAKDLIMSTANGIGNSGLNLTLNSAGQTRAKLNAFYENKQAVIRSSPKLMVRSGEEARI

EVGNEIPVVTGTSQSTDNPDAPINKTVQYRKTGVILTIKPTVQASGVVDLTISQELSEQADTSTSTDALSPTIMNRKVNTA

LTLRDGGSVMLAGLISSTKGEGDTGVPLLGDIPWIGSLFKSKSNSQNRTELVVMIIPYVLRDFHEAQSLTERYQQQLELN

NAPTLKRRFLPGMEPKETTPSRVEQ 

>2605915|gi [OuterMembrane] membrane integral membrane protein|outer membrane channel 

protein  

MKFKSLPMFALLMLGGCSLIPDYQQPAAPMQAQWPTGQAYGGQGDQRSIATALPKAKEFFKDPALVRLLDAALENN

RDLRIAAKNVESYRALYRIQRAERFPTLDGQASGNRTRLPDDLSPTGDSRIDSQYQVGLVTAYELDLFGRIRSLSNQALEK

YLATEEAQRSVQIALIGDVATTYFLWRTDQALLELTEATLTSYVESLAMIESSAWAGTSSELDVRQARTLVNQAQAQQA

LYTRRIAQDVNALELLLGSKIPTDLPKNSPLAMSALGKVPAGLPADLLLNRPDIRSAEHQLMAANANIGAARAAFFPRISL

TASAGSASSDLDGLFNSGSDSWSFAPQISVPIFNAGKLRANLDYAELQKDVGVATYEKSIQTAFREVADGLAARGTYGK

QLSAQSELVDNYKAYFSLAQQRYDQGVDSYLTVLDAQRELFSSQQKLLNDQLDQINSEVQLYKALGGGWSVSQN 

>2808451|gi [OuterMembrane] membrane integral membrane protein|cshB porin (usher)  

MLFCRTALAFAVSAAFVSATGVASEKLDMSFIQGGGGVNPDVWAALNGSYAPGRYLVDLSLNGKEVGKQILDVTPRES

NELCLTEAWLTKAGIYVSADYFREGYDATRQCYVLTKAPSVKVDFDVSTQSLALSVPQKGLVKMPENVDWDYGTGAFR

VNYNANANTGRNNTSAFGSADLKANIGRWVVSSSATASGGDSGGNTATINMFTATRAIRALSADLAAGKTSTGDSLL

GSTGTYGVSLSRNNSMKPGNLGYTPVFSGIANGPSRVTLTQNGRLLYSEMVPTGPFSITDVPLYTSGDVTMKITGEDGR

EQTQVFPLSVMAGQLSPGQHEFSVAAGLPDDDSDLKGSVLAASYGYGLDGLTLRTGGVFNQDWQGVSAGAVLGLSYL

GAVSADGAYAKAKYRDGSRSGNKVQLSWSKQLEMTNTGLRVSWSRQSEEYEDMSSFDPTELWSQSNHGRRTKDEW

NAGISQPVGGLFSLSVSGWQRSYYPASMTGSYRYSDDNGKDTGITGTMSTQIKGVSLNLGWSGSRNTRGGNNWSAS

ASVSVPFTLFDRRYSSSTSVSTSKDGGTGFSTGVSGSLNDRFSYGLGGGRDSSGGVSSYLNVSYSGDRAYLSGALNNSQS

GGTSGSVSASGSVLAVPAAKDIMFSRTTGDTVAVVNVKDTPGVKVTSGDGQTDSDGNLVVPLNSYDWNTVTIDAGTL

PLSTELTNTSQKVVPTDKAVVWMPFDSLKVKRYLLQVKQRDGEFVPGGTWARDSKNTPLGFVANNGVLMINTVDTP

GDITLEQCRIPAARLQDTEKLQEITCE 

>2952089|gi [OuterMembrane] membrane integral membrane protein|zinc-protease transporter  

MKPVFIALLFTCASAQAAMGPFDVYEQALRNDPVFLGAIKERDAGLENRTIGRAGLLPKLSYNYNKGRNNSQATLPDG

RGGNYHDDRNYNSYGSTFSLQQPLFTRLTPTTAKVWPRRCSPMKACAARARNCWSGWKPIPARCWPRTRSNWRGR

RNAPTASSSSSTSASSSAATAPAPTPWRPRPASTWPRPRKSRRGTARSRPARTGAAGRGAAGDRRPGAARRTLPGAP

AEPRSYTAWRDLALAENPELASLRHAVDVARYEVEQNAPTSCRAWACTPAPASPSPVRRTPTTSATRPTASASSCVPLF

SGGETLAARARPRIAWRRAITTWTTRSARPSTRVRKMYNQSSSSAAKIRAYEIPWIRRGRWCRHAQEHRAGVRVNLDL

LTPSRRCTARYTVQGQVRLPHGLGTPAFLRRGAGRSRPGTGGGELRFRRDAGAPPRLRDDGLPGAAAHPWKTDTEEN

RSALNRP 



>3080540|gi [OuterMembrane] membrane integral membrane protein|LipD  

MIHSKRQAAGLVIGTLLFAMSAPVYSIGILDAYSLALEKDPTFRAAIKEKEAGDENENIGRAGLLPKVSLNYQNSPRNWQ

TQKYPQSDFFGNVSEVTRRQQYRSYSSSITLTQPLFDYEAYARYKAGVAQTMMSDETYRGKLLDLAVRVINAYVEVAYS

KDQIALAEAQKAAYKEQLTLNDRLMSAGEGTITDVSETQARYSLAEAQVIEARDALDAAQRELEVIIGMPLNQLDELQV

LRPGKFKVAPLIPSKFEEWQKIALENNPVLAASRHGVDAAKYDVERKRAGFMPQVQLYASHSENDASSDNTVNQKYRT

DSIGVQVSMPIYSGGGVSASTRQAAARYGQAMYEMDAQTGTTLNDLRKQYNLCISSSAKVAAYELAVQSATTQVTAT

RQSVLAGQRVNVDVLNAEQQLYSAQAILASAKYTYIKSWITLLSDSGTLDEKDVLRVAQYFYPQSITTYSL 

>3228547|gi [OuterMembrane] membrane integral membrane protein|HrcC  

MRKALMWLPLLLIGVIPATWAVTPEAWKHTAYAYDARQTELSTALADFAREFGMSLDMSPVQGNLDGRIRAQNPEE

FLERLSQEYHFQWFVYNDTLYVSPSSEHTSGRIEVSPDAVDDLQTALTDVGLVDKRLGWGSLPDEGVVLVRGPAKYVEF

VRDYSKKVEKPDEKADKQDVVVLPLKYANAADRTIRYRDQQLVVAGVASILQELLESRSRGESIDSVNLLAGQGSSVANS

TGVAAPACLTTWAPMVSIREHCNRGIAPRIELQQQKNCQGSCLRQGNIRVSADVRNNSVLIYDLPERKAMYQKLVKEL

DVPRNLIEIDAVILDIDPNELAELSSRLEFQCPAASEVGANLFDGGTSSTLFLQNASKFSAELHALEGNGSASVIANPSILTL

ENQPAVIDLSRTEYLTPTSERAADILPITAGTSLQVIPRSLDNDGKPQVQMIVDIEDGQIDVSTINDTQPSVRRGNVSTQA

VIAEHGSLVIGGFHGLEANDRIHKIPLLGDIPYIGKLLFQSRSRELSQRERLFILTPRLIGDQVNPARYVQNGNPHDVDDQ

MKKIKERRDGGRLPTRGDIQKVFTQMIDGPAPEGLRAGQTLPFETRSLCDPGEGLTLDGQRSQWFVKKDWGVAVVV

ARNNTDKPVRIDESRCGGRWVIGVAAWPHAWLQPGEESEVYIAVRQPQISKMAKESRPSLLRGAKP 

>3414909|gi [OuterMembrane] membrane integral membrane protein|L0041  

MKKISFFIFTALFCCSAQAAPSSLEKRLGKSEYFIITKSSPVRAILNDFAANYSIPVFISSSVNDDFSGEIKNEKPVKVLEKLSKL

YHLTWYYDENILYIYKTNEISRSIITPTYLDIDSLLKYLSDTISVNKNSCNVRKITTFNSIEVRGVPECIKYITSLSESLDKEAQSK

AKNKDVVKVFKLNYASATDITYKYRDQNVVVPGVVSILKTMASNGSLPSTGKGAVERSGNLFDNSVTISADPRLNAVVV

KDREITMDIYQQLISELDIEQRQIEISVSIIDVDANDLQQLGVNWSGTLNAGQGTIAFNSSTAQANISSSVISNASNFMIR

VNALQQNSKAKILSQPSIITLNNMQAILDKNVTFYTKVSGEKVASLESITSGTLLRVTPRILDDSSNSLTGKRRERVRLLLDI

QDGNQSTNQSNAQDASSTLPEVQNSEMTTEATLSAGESLLLGGFIQDKESSSKDGIPLLSDIPVIGSLFSSTVKQKHSVVR

LFLIKATPIKSASSE 

>3445382|gi [OuterMembrane] membrane integral membrane protein|ferrichrome iron receptor 

MARLKTAQPNSSLRKIAVVVATAVSGMSVYAQAAVQPKEETITVTAAPAAQESAWGPAPTIAAKVSATTTKTDTPIEKT

PQSVSVVTNEEMQMHQFQSVKEALGYTPGVTVSSRGASNTYDFVIIRGFSSVGLSQNNYLDGLKLQGNFYNDAVIDPY

MLERVELMRGPTSVLYGKSNPGGIISMVSKRPTTEPLKEIQFKMGTDNLFQTGFDFSDSLDDNGEFSYRLTGLARSTNE

QQKSSESQRYAIAPSFTWRPDEKTNFTFLSYFQNEPETGYYGWLPKEGTVEPLPNGKRLPTDFNEGASNNTYSRNEKM

VGYSFEHGFNDTFTVRQNLRFVEMKTAQKSVYGTGIAADGHTLNRGTIVDNERLQNFSVDTQLESKFATGDIDHTLLTG

VDFMRMRNDINATFGSAPSIDLYNNYHPEYFAFGGAEPYQMNESKQTGLYVQDQAEWNKWVFTLGGRYDWSKQA

TTVRQNSTTPTEGYIERNDHQFTWRGGVNYVFDNGISPYFSYSQSFEPSAFDLWSTPRVSYKPSKGEQYEAGVKYVPKD

MPVVVTGAVYQLTKTNNLTADPTNPLAQVPAGEIRARGVELEAKAALTANINMTASYTYTDAEYTKDTNLKGNTPEQV

PEHMASLWGDYTFNEGPLSGLTLGTGGRFIGSSYGDPANSFKVGSAAVMDAVVKYDLARFGMAGSSIAVNVNNLLDR

EYVASCFQTYGCFWGAERQVVATATFRF 



>3493599|gi [OuterMembrane] membrane integral membrane protein|ZapD  

MLIKKLFTLFSVGLLSLPASAVTLSDLYFLAIKHDPTFNAAVKEQVAGKEYENIGLSQLLPNISVNYKNNPRNWQRKAYPI

NIFQDKITTVEYQNYQSYSVNAIISQPLFDYTAFSEYKASIIKTLLADSHYQNKFSELIIRLIDNYIQVAYTQDKLLLNQAQQE

IYQKQLASSQRLFELGEGTKTDIAEIETRLYLTQSQYTDLQLEIEKAKNKLSAMIGSQLPTHEHIAKLTDTKFVLQSLAPDDY

STWEKNAIQNNLKIQSARHEMAIAKQEIEKNRGEFFPTVQFYAAYSSSNSSSNNTINQKYQSANVGFYVSMPLFNGGK

TTASMRQSTAKYQMSAFERDAIIQNIMQELRYQYQICSTSHIKLMAFEQAVSSAKLQLNATRKSYIGGQRTMVDVLNA

EELLYRAQQDLIKAKYDYIQAWALLHQYTNTLDIEKIKIIENYFQ 

>3646415|gi [OuterMembrane] membrane integral membrane protein|eprF protein  

MKSVFIALMVVCGGAQAAMGPFDVYEQALRNDPVFLGAIKERDAGLENRTIGRAGLLPKLSYNYNKGRNNSEAHLPD

GRGGTYRDDRNYNSYGSTFSLQQPLFDYEAYANYRKGVAQSLFADESFRDKSQALLVRVLSYYTQALFAQDQIDIARAK

KKAYEQQFQQNQHLFQQGEGTRTDILEAESRYELATAEEIQALDEQDASLRELGALIGVQSVNIHDLAPLNQNFAAFAL

TPAKYDTWHELAVSNNPTLASQRQAVEVARYEVEGNRSGHLPKVTAYATSRKQESDSGNTYNQRYDTNTIGIEVSLPLY

AGGGVSASTRQASRAMEQAEYEWKARPAKPDRLRRQFSACLSGVSKLRAYQKALTSAEALVVSTKQSILGGERVNPRC

AECRAAAVQHPSRPGPGALRLFDGLDQIALLRGQLARHRPGQGGRGLWPGEMSTHKNNKDGLNDHRLIPLQTLYRRL

VAAVVRCGTGGLHRDRPTG 

>3978475|gi [OuterMembrane] membrane integral membrane protein|outer membrane secretion 

protein Q  

MIDSRIPPHKRLPLALLLAASCLAAPLPLVHAAEPVAVSQGAETWTINMKDADIRDFIDQVAQISGETFVVDPRVKGQV

TVISKTPLGLEEVYQLFLSVMSTHGFSVLAQGDQARIVPVTEARSGANSSRSAPDDVQTELIQVQHTSVNELIPLIRPLVP

QNGHLAAVAASNALIISDRRANIERIRELIAELDAQGGGDYNVINLQHAWVLDAAEALNNAVMRNEKNSAGTRVIADA

RTNRLILLGPPAARQRLANLARSLDIPSTRSANARVIRLRHSDAKSLAETLGDISEGLKTAEGGGEAASSKPQNILIRADESL

NALVLLADPDTVATLEEIVRNLDVPRAQVMVEAAIVEISGDISDALGVQWAVDARGGTGGLGGVNFGNTGLSVGTVLK

AIQNEEIPDDLTLPDGAIIGIGTENFGALITALSANSKSNLLSTPSLLTLDNQEAEILVGQNVPFQTGSYTTDASGANNPFT

TIEREDIGVTLKVTPHINDGATLRLEVEQEISSIAPSAGVNAQAVDLVTNKRSIKSVILADDGQVIVLGGLIQDDVTSTDSK

VPLLGDIPLIGRLFRSTKDTHVKRNLMVFLRPTIVRDRAGMAALSGKKYSDISVLGADEDGHSSLPGSAERLFDKPGAGA

VDLRDQ 

>3978519|gi [OuterMembrane] membrane integral membrane protein|PilQ  

MLEESAVTRGKWMLAAAWAVVLVGARVHGAELNTLRGLDVSRTGSGAQVVVTGTRPPTFTVFRLSGPERLVVDLSSA

DATGIKGHHEGSGPVSGVVASQFSDQRASVGRVLLALDKASQYDVRADGNRVVISVDGTSQSVDAKRAETPARTERM

TASVEAKPHPVAAQAPAKVVKAESAAVPKAALPENVVAAEADEREVSNPAQHITAMSFADDTLSIRADGDIARYEVLEL

ADPPRLAVDLFGVGLATRAPRVKSGALRDVRVGAHADKVRLVLDVRGTMPAYRVDRANRGLEVVLGRAVARTWRRP

LRPRAVVASVAEVEPLRQTPVKSDASPVVEVKDVRFEESSSGGRIVMKLSGTSGWKVDRPDPRSAVLTLDNARLPKKFE

RSLDTSALDTPVKMISAFSVPGAGGKVRLVVAADGAIEEKVSQSAGTLSWRLDVKGVKTEEVAVAQRTAGFTTEAPAY

AAEGAPQQARYRGKRVSFEFKDIDIQNLLRVIAEISKKNIVVADDVSGKVTIRLRNVPWDQALDLVLRTKALGKEEFGNII

RIAPLKTLEEEARLRQERKKSLQQQEDLMVNLLPVNYAVAADMAARVKDVLSERGSVTVDQRTNVLIVKDVRSNTERA

RSLVRSLDTQTPQVLIESRIVEANTSFSRSLGVQWGGQARAGQATGNSTGLIFPNNLAVTGGVTGTGAGLPDNPNFAV

NLPTGTGQGVGGAMGFTFGSAGGALQLNLRLSAAENEGSVKTISAPKVTTLDNNTARINQGVSIPFSQTSAQGVNTTF



VEARLSLEVTPHITQDGSVLMSINASNNQPDPSSTGANGQPSIQRKEANTQVLVKDGDTTVIGGIYVRRGATQVNSVPF

LSRIPVLGLLFKNNSETDTRQELLIFITPRILNRQTIAQTL 

>4009449|gi [OuterMembrane] membrane integral membrane protein|SapF  

MKTKIVITALLPICIFANDISLSTAYELALSNDEEVKASMYENLASSERRKQATSAMLPSIDAQILYNGERYDKSSGRSGKQ

RMDETFTKYGVNLTQPLFRPELWYQRKQEVLRESGYSIMYDGSKQGLARKVAEAYFKLAYANESLKLAKSYESANKAKY

DQMQKSLDMGLANKMDTLEAKVRYDEAILDVNKALRQIEVAKLSLAKYVGEEVGVKNSFENMDLSFFSNLNLSPYENI

FANLDYKQSEISTQIATEEKNKRMTGVLPTVDFSVGFSNSDYKDDARFGDEDNKVETMIRFTMPLFKSGLTIERIQEGELL

KMSSMSKQLDMQKKVAIEQKQAISDFRNYLQEANIVRNSLEHARVYEQAIERGYEEGLKNIVDLLDARARVYKTKADAL

NAGYQLILGYLNLEYLIGNISIDTIRNLERAFNY 

>4027986|gi [OuterMembrane] membrane integral membrane protein|secretin precursor  

MNTKLTKIISGLFVATAAFQTASAGNITDIKVSSLPNKQKIVKVSFDKEIVNPTGFVTSSPARIALDFEQTGISMDQQVLEY

ADPLLSKISAAQNSSRARLVLNLNKPGQYNTEVRGNKVWIFINESDDTVSAPARPAVKAAPAAPAKQQAAAPSTKSAVS

VSEPFTPAKQQAAAPFTESVVSVSAPFSPAKQQAAASAKQQAAAPAKQQAAASAKQQAAAPAKQQAAAPAKQTNID

FRKDGKNAGIIELAALGFAGQPDISQQHDHIIVTLKNHTLPTALQRSLDVADFKTPVQKVTLKRLNNDTQLIITTAGNWE

LVNKSAAPGYFTFQVLPKKQNLESGGVNNAPKTFTGRKISLDFQDVEIRTILQILAKESGMNIVASDSVSGKMTLSLKDV

PWDQALDLVMQARNLDMRQQGNIVNMAPRRAACQRQSLLTTGKRHCRSGRAVFPKLPIEIQKCGRIPQHPALDNAD

TTGNRNTLVSGRGSVLIDPATNTLIVTDTRSVIEKFRKLIDELDVPAQQVMIEARIVEAADGFSRDLGVKFGATGRKKLKN

ETSAFGWGVNSGFGGGDKWEAKPKSTCRLPCRKQHFAGARDFSGALNLELSASESLSKPKTLANPRVLTQNRKEAKIES

GYEIPFTVTSRSGGGSSTNTELKKAVLGLTVTPNITPDGQIIMTVKINKDSPRQCASGNQTILCISTKNLNTQAMVENGG

TLIVGGIYEEDNGNTLTKVPLLATSPLSATSLKHGEKNRPPRTADFQLPPREL 

>4063019|gi [OuterMembrane] membrane integral membrane protein|ABC transporter TliF  

MRSLLIAVLFSCASAHAAMGPFDVYEQALRNDPVFLGAIKERDAGLENRTIGRAGLLPKLSYNYNKGRNNSQATLPDGR

GGNYHDDRNYNSYGSTFSLQQPLFDYEAYANYRKGVAQALFADESFRDKSQALLVRVLTYYTQALFAQDQIDIARAKKK

AFEQQFQQNRHLFEQGEGTRTDILEAESRYELATAEEIEALDEQDAALRELGALIGVQSVNIDDLAPLSPGFAAFSLSPAN

YDTWHELAISNNPTLASQRQALEVARYEVERNRAGHLPKVTAYASSRQQESDSGNTYNQRYDTNTIGVEVSLPLYAGG

GVSASTRQASRAMEQAEYELEGKTRETLIELRRQFSACLSGVSKLRAYQKALTSAEALVVSTRQSILGGERVNLDALNAE

QQLYSTRRDLAQARYDYLMAWTKLHYYAGNLRDTDLAKVDEAFGTKRAEPPAADKPPVANKPPEASRPPVASGLAPP

WAAQQPQ 

>4139236|gi [OuterMembrane] membrane integral membrane protein|general secretory pathway 

protein D  

MRRVATALVVAGIVAAQAAHAQVTLNFVNADIDQVAKAIGAATGKTIIVDPRVKGQLNLVAERPVPEDQALKTLQSAL

RMQGFALVQDHGVLKVVPEADAKLQGVPTYIGNAPQARGDQVVTQVFELRNESANNLLPVLRPLISPNNTITAYPAN

NTIVVTDYADNVRRIAQIIAGVDSAAGSQVAVVPLKNANAIDIAAQLTKLLDPGAIGNTDATLKVTVQADPRTNALLLRA

SNAQRLATAKKIAQQLDAPSGVPGNMHVVPLRNAEAVKLAKTLRGMLGKGGGESGSSASSNDANAFNQGGSQSGS

NFSTGASGTPPLPSGLSSNSSGGAGGTTGGGGLGNAGLLGGDKDKGDDNQPGGMIQADAASNSLIITASDPVYRNLR

AVIDQLDARRAQVYIEALVVELQATTSANLGIQWQVANNALYAGTNLVTGQTGLGNSIVNLTAGAVTNPGGTLGSLGS



ITNGLNIGWLHNMFGVQGLGALLQFFAGSSDANVLSTPNLVTLDNEEAKIVVGQNVPIPTGSYSNLTSGTTANAFNTY

DRRDVGLTLHVKPQITEGGILKLQLYTEDSAVVPGTNTTSANSPGPTFTKRSIQSTVLADNGEIIVLGGLMQDNYQVSNT

KVPLLGDIPWIGQLFRSEGKTRQKTNLMVFLRPVIINDRETAQAVTSNRYDYIQGVTGAYKSDNNVIRDKDDPIVPPMP

LGPSQGGSPAMNLFDLDKMRRQQLAPPAPASAPAAASDAGTASPGARP 

>4530570|gi [OuterMembrane] membrane integral membrane protein|bovine colonization factor BcfC  

MRNQLFMTRYYSSVTKPVLTPLALAIALAPAPGWAENYFNPAFLSDDPSAVADLSTFSRNAQAAGMYRVDVYLNNTFL

ATRDIAFQAVKTTGKSAPTDDSGLRACLTPEMLKNMGVNTGAFPLLAKAAAGSCPDLASAIPAARTRFDFAQQRLDISI

PQAAMVASARGYIPPKYWDEGINALLLNYTFTGANSQDRSPGGSAENSYFLGLNNGLNLGAWRLPDYSTWNANSGD

QNSDSDWQHISTYLERDVVFLQGELTAGDIIPPPHYRQLPFRRLQLASDDNMLPDSMKGFAPTIHGIARSNAQVTIRQ

NGYIINQRYVPPGAFTINDLYPTAASGDLTVEVKESDGSINRYNVPYSAVPILQREGRLKYAATVAEYRSDSSQKEKVKFG

QATLIWGLPHGFTLYGGTQLSSHYHALAIGSGANLGDWGAVSLDVTQATSTLADNNTYQGQSLRFLYAKSLAQSGTNL

QLMGYRYSTSGFYTLDDTTWKRMSGYDDDSRTDSDKSRPEWADYYNLYYTRRGKYNSIQSTARRVGIAFITGSQQSY

WHTDEKDSLLQVGYSDTLAGIAWSVSYNNNKSAGDAERDQIFALIFGAVSQWLQHGDEVTRHHNVYATFSTSTDKQH

NVTQNAGLSGTLLDENNLSYNIQQGYQNHGIGESGAASLEYDGAKGNANIGYNVSDNGDYQQVNYGLSGGLVAHAH

GVTLSQPLGNTNILIAAPGAANVGVVDQPGIHTDARGYAVVPYATTYRQNRMALDVNAMADDVDIDDAVTRVVPTE

GALVLARFKARVGARALVTLNHNGKPVPFGATVTVNDRHAEAIVDEAGEVYLSGLSAQGVLHVRWGNLPDQQCVASY

HLSSSRQILSRQHAECH 

>4768955|gi [OuterMembrane] membrane integral membrane protein|rough colony protein A; RcpA  

MQNWNHTFGKKQLICCAVLGAVFSLNAYAQNFSLDKGATQLVQTKEKIDTIFVSSPNIADYEILDDNTFIIYAKEEGRTE

VTAFGADGRPLTSDTVNVDSVVTSIADTNKQLKSRFPNTNLSVKKVGKAYVIEGEARSQEESDEVRRIVGEALGSGRKVT

ETKLGEDSLPFLDKYHYDDVVDNANIADTTQINVKLSVVEVNKKLSEAMGINWSHVAGSGPLVGGNFGFGGGFNGNQ

GVLRLDAKGISAFINALDNQSNGKVLAEPNISMLSGETADILVGGEIPFAQRDRDGSPTIIYKEFGIKLAVAAKLQKNNRIR

LALDQTVSTIAGNYNFDGIGNIPFFNTRKAKSLFEVANGESFIIGGLFSSNDLEGINKVPLLGDIPILGSFFRSATTERDKKEL

VIVATVNVVKPVNEKDVVYPDFEKTGTMERFFHTTPLKNVYYKTLTSNFLKNSGFIQ 

>4826418|gi [OuterMembrane] membrane integral membrane protein|PrtF protein  

MIQLKRQAAGLVVGTLLFAMSAPVYALGILDAYSLALEKDPTFRAAIKEKEAGDENENIGRAGLLPKISLNYQNSPRNW

QTQKYPQSDFLGNVSEATRRQQYRSYSSSVTLTQPLFDYEAYARYKGGVAQAMMSDERYRGKLLDLAVRVSSAYIEVA

DAKDQIALAEAQKAAYKEQLTLNDRLLSAGEGTLTDVAETQARYSLAEAQAIEAHDALDAAQRELEAVIGVPLNQLDEL

QVLRPGKFRVAPLIPAKFEEWQKIALENNPALSASRHGVDAAKYEVESNRAGFMPNVQLYASHSENDSSSDNTVNQKY

RTDSIGVQVSMPIYSGGGVAASTRQAVARYGQAMAEMDMQVGTTLNDLRKQFNLCNSSRVKLTAYELAVKSATTQV

TATRQSVLAGQRVNVDVLNAEQQLYSARRDLAYRQIHLHQILDHPIE 

>5640161|gi [OuterMembrane] membrane integral membrane protein|TcfC protein  

MYYLLGLCSFTSQATLIPPPGFESLLEGQTEQIEVLLPGHSLGLFPVVVKPDTVQFMSPLMVLESSGLAALPAAERQKALA

ALSRPLLRNSNLVCGVSEAKDSSECGYVATDKEDVAVIFDENNAQLSLFLNRDWLPDEERRDKRWLTPTPEGVSAFIHR

QTLYLSDDLHSRNMTLNGSGALGLGDGRYLGGDWAAIWNQSEHYNNSQAWFDNLFVRQDLGNQYYLQAGRMDQ

RNLSSATGGDFGFSLLPLSRFDGLRTGTTQAYVNHEVDHNATPVMVQVTRNARIDIYRGSELLGSQFLTPGMHTLDTH



SLPPGSYPLALRVYEDGILRRTETQPFSKGGNSFSAQTQWFIQGGLEDTGDKASHYDGETVMAAGFQTGLRKNISLTEG

ISLAHEAWYSETRLNSQHAVLDGTLDLSAGILHGTDSTSGNTEQVTYNDGFSASLWRNHTESDACSGRHPQSVHASMT

CQTSMNASLSVSVGNWYALLGYSTSRTEGRPVYRGYDDNSDKENVFWRQAYIPASHRESAQASATYSLNMAGMNIN

THGGVWRTRNDGVNDDGLFMSVSVSYASQPPTMTGSNRYTSAGTDIHSSRNQKTQTSWNVNHVRSWQQDLYREL

SVGFSGYNDDSWSGSLGGRMSGRMGELSATISNSHQRNAGSASSLTAGYSSSLALSRNGLFWGGGQDGEPASGMAV

NVESEGDEGSSGKVVSVRGSSQPFSLGFGQQSLLLMEGYNATEVTIEDAGVSSQGMAGVKAGGGSRCYFLTPGHLLVH

NISASMSRLYVGRVLDKDGRPLLDAQPLNYPFLSLGPSGRFSLQSEHKESSLWLLSKNRILRCPMSVHKRRDVMQVVGD

VRCELSDVDALPQALQISPRVIRLLNVAGLLRHSVQEA 

>5689866|gi [OuterMembrane] membrane integral membrane protein|outer membrane antigen  

MAMKKLLIASLLFGSAAAYGADGFVVQDIHFEGLQRVAVGAALLNMPVRVGDTVSDEDIGRTIHALFATGNFEDVRVL

RDGNTLIVQVKERPTIASITFSGNKSVKDDMLKQNLEASHVRVGEALDRTMLSNIERGLEDFYYSVGKYNASVKAVVTPL

PRNRVDLKLVFAEGVSAKIQQINIVGNKSFSSDELLNRFQLRDDVPWWNLTADQKYQKQKLTGDLEALRSFYLDRGYA

RFNIDSTQVSLTPDKKGIYVTINMTEGDQYKISGIDLNGNMAGYQSEITKLAAIEPGSLYNGTQVTKMENDIKNLLGRYG

YAYPRVMTQPEINDQDKTVKLHVNIDAGNRFYVRKIRFSGNDTTKDSVLRREMRQMERAWLGSDLVELGKERLNRLG

YFETVDVETQRIPGSPDQVDVVYKVKERNTGSLNFGVGFGTESGVSFQIGAQQDNWLGTGNAVGINASKNDYSTYAEL

SFTDPYFTINGVSLGGRVFYNDFRADDAELSGYTNQSYGISGFLGFPINENNSLNFGLNYIHNSLSDMLPQVAMWRYLR

SMGEKPDLESKAEFKADDFALTMGWTYNNLDRGFFPTSGVKSTLNGKVTIPGSDNEFYKVTLDTSAYYPINDDRTWVIL

GRSRLGYGDGLGGKELPFYENFYAGGSSTVRGFRSNNIGPKAIYLYKDGSPKKESPSRDAVGGNAMAVASLELITPTPFL

DSKYSNSVRTSFFIDSGTVWDTDWNDSAVMKSKGIPDYSKPGNIRVSAGIALQWMSPLGPLVFSYAKPIKDYEGDRSE

QFQFNIGKTW 

>5759281|gi [OuterMembrane] membrane integral membrane protein|immunoreactive 52kD antigen 

PG41  

MNRFSNHWPCILVGFVLWFVSASRTVAQNASETTVSYDTDTAVLSEADVLRIALSENATVKVADMDVRKQEYARRAA

RADLFPKVDLNGVYSHTLKKQVLYIDMPGFSSSEGIEMGRTHNTQGGVNVSMPLVSAQLWKSIAMTGEQLDLALEKA

RSSRIDLVAEVKKAYLSVLLAEDSYGVFKRSYDNALANYKNISDKFDRGLVAEYDKIRANVQVRNIEPNLLQAQNSVALAL

WQLKVLMSMEVETPIRLSGSLSDYKEQVYTGYFAADTLISNNSSLRQLDIQRRLAVSADKLNKYSFLPTLNLGGQYTYSL

NSNDIKFWGEGQRWTPFSTISLSLYIPIFNGGKRLYNVKQSALSIRQIDLQRRHIEQSIRMGIKNQNDRLRTCMQRFVAS

EEAVRSAEKGYQIAEKRYQTGEGTLVELNDADVALLQARLNYNQAIFDFMTAKAELDKMNGMGIPEQ 

>5759287|gi [OuterMembrane] membrane integral membrane protein|immunoreactive 51kD antigen 

PG52  

MKRTILLTALTVLSSLSLLRAQNESGASTNPMSGLSLEDCIRIAKERNLNLRRQEIEQENRIISLDAARHSFLPSVNAGIGHN

YSFGRSKDKTGVTVDRSSMNTNLSIGASVEVFSGTRRLHDLKQQKYNVEDGIARLQKAREDPSLQIAALYINLLFRQEMT

RTAETQLALIREQRNRTAEMVRVGKWAEGKLLDINAQMAKDEQLLVQYRSEEELARLDLGQALELEHPESIAVKAPDT

DVLVAERLGSLLAPEEIYRTALGLKPALHSSELQIASAREGLASARAAYFPTLSLSAGYSNGYFRDLGKEYAAINPSFSEQW

KNNGSYSIGLSLNIPIFSAMQTQDRVRSSRLQIRSSELRLVEEKKALYKEIRQAYSNAVAADKAIAAAENSKAATLKAYEYA

RDSFEAGRLSAYEYAEAKTKYALSQVEELRAKYDFIYKAKVLDFYQGKDF 



>5759289|gi [OuterMembrane] membrane integral membrane protein|immunoreactive 50kD antigen 

PG53  

MRFQHYLICTAAVAALAANPLTGQSNMTLEECIDYARRHSSAVALSAAELEQSKADYLQAVGNFLPRVSAGTGASWNF

GRGLDAETNTYTDINSFNNSYSIHATMTLFDGLQSVYRLRMAHARREASRLSVREQQELAALGTTEAYYDLVYARQMQ

ELAMQKYEESSRLHRQTARVEELGMKSRPDVLEMQSRMAGDRLALTQADNQCIIALIRLKEKMNFPIDDELVVDDMP

ADSLSADMAESDSSAGVFARAAHHHPVLLRAKLDEQAATDRLRAARGAFLPSVSVSGGWNTGFSRFLNGSDYTPFSE

QFRNRRGEYVSLNLSIPIFSGFSLVSHLRQARAERRAAIVRRGEAERRLYSEIAQAMADRDAALASYRQAKEHTDAMQT

AYEAVLQRYEEGLNTAIDLTTQANRLLDARVQRLRAAMTYRLKCKLIAYYGCLSD 

>5764626|gi [OuterMembrane] membrane integral membrane protein|SmeC  

MKPMLLRALAAATMTTVLGGCVSMAPHYQRPEAPVPAQFGNAAIGAAEPALAMPAWRDVFLEPRLQQVIALALQN

NRDLRVAVLQVEKERAQYRIQRAALLPSVDASGSVTRSRVSDANSETGVTQVTESDAVQVGISSWELDLFGRIRSLKNE

ALQNWLASAENQRAVRTSLVAEVATAWLALAADEQSLAFTQQTLDSQHQTLQRTEARHAQGLASGLDLSQVQTSVE

AARGALAKLQAQQAQDRDALQLLVGAPLDPALLPTAQALDGSVALAPLPANLPSSVLLQRPDVLSAEHALQAANADIG

AARAAFFPTLALTANYGHSSTALSTLFSAGTRGWSFAPSITAPIFHAGALKASLDASKIGKDIGIAQYEKAIQQAFSEVADA

LATRDHLTAQLDAQRALVADSQRSYTLADARYRTGLDGYLQSLDAQRSLYAAQQDLIALQQQEAGNRVTLFKVLGGGA

DAR 

>6013393|gi [OuterMembrane] membrane integral membrane protein|outer membrane protein  

MSRRMSKLSILAAALALLACQTAQAVGPFQIYEQALRNDPVFLGAIKERDAGLENRAIGRAGLLPKVGYSYNKGHNNSK

VSYLDTVRGTITEKRNYDSYGSSLTLQQPLIDYEAYANYRKGVAQALFADENFRGKSQELLVRVLSYYTKALFAQDQIDIA

LAKKKAFEQQFQQNRHMFQQGEGTRTDILEAESRYELATAEEIEARDEQDAALRELAALTGEPNLDVRDLDPLQEDFQ

SFSLTPANYDTWHEMALSNNPVLASQRQRVEVARYEVERNRAGHLPKLSAYATMRQNESESGNTYNQRYDTNTIGIE

VSVPLYAGGGVSASTRQASRSMEQAEYELDGKTRETLIELRRQFSACLSGVSKLRAYQKALTSAEALVVSTKQSILGGERV

NLDALNAEQQLYTTRRDLAQARYDYLMAWTKLHYYAGTLREEDLARVDEAFGQRAQP 

>6912016|gi [OuterMembrane] membrane integral membrane protein|outer membrane channel 

protein  

MKTHYLSIALSVALSGCSLIPDYQRPPAPIQAGWPQGEAYAKLKAGTHRPSQTRDAELNWQVFFRDPVMRELIATALN

NNRDLRQTALNVEAYRALHRIERSALLPRANTGVGATRQRLPADLSPTGEAGIQSQYDTTLSMSYELDMFGRLRSLERA

ALQEYLAAAETQRSMQIALIADVAIAYLSWRSDQAQLDLARSTLASYENSLNLIKSSREVGTASALDVRQARSLVETARV

QQTLYTRQVAQDMNALQLLLGTKLPADLPISDVLDQPLAALSTGLPADLLLHRPDIRAAEHRLLAANANIGAARAAFFPS

ITLTAAAGTASHELDGLFEGGSGLWAFMPRINLPIFTAGRLRGNLDYRNVIKDINVAEYEKSIQTAFREVADGLAARGTF

GEQLQAQRDLVDNNQAYYKLAYQRYDEGVDNYLPVLDAQRELFAAQQQFLSDRLNQLSSEVRLFKALGGGWDNISSQ

PLTAQN 

>7208425|gi [OuterMembrane] membrane integral membrane protein|CpaC  

MSRPVNLPSVKASMSASRRLLTASVAALLALTSTAPVFADGPIGGSHTYRPPARVTRAPAAAPAPVMVRAEDQVARIV

MTADQTAATLELAKGKSAIVELPSEVRDLLVTNPQIADAVLRDKRRIYIVGLAEGTTDAAFFDTAGRRILSLSIRVSQPVD

QLAAMLGKILPDAKITVSPIRDSVVLSGTVRTASEAESAARIAAQFVGSPEKVLNMISVAGKDQVMLQVRIVEVQRNVIK



QLGVDLNAVIGQLGETQYTFGMAPGYGVNGSLLGGVTGGYKMDTTKQPVMQTPCTGPGWTAGSLCPVVARGGGN

SDTATIQSTAGDPGLNSAKGMIQAFERVGLVRTLAEPNLAAVSGESGKFLVGGEFPVPTGSDTSGKVTIEFKPYGVGLGY

TPVVLSGGRISLKLSTEVSELSSLGAFSMSTGTSSGSTNLTVPGLSVRRVESTVELPSGGSLMLAGLLQQTTKETIDSLPGM

TSMPILGSLFRSRDFLNNQTELVVIITPYIIDPTRPQNLQTPADGLQFASDMGTVLLGRLNKVVKAPAGANAGRAYQGP

VGYVIE 

>7274588|gi [OuterMembrane] membrane integral membrane protein|PilNa  

MISARTGLTPRMDNGAILFSLLETRTFQFTFLNTNITSNASVTSGSTSSMGTSGGSTNSSVSGDSSSSQQTTVDQSRNVY

DDMKKTLETMVTPQKGRFWLSASTGTLTVTDTPSVLNSIAAYVEQQNRQMNRQVRLNVQVLSVSTSRKEQLGLDWN

IVYKSLRSAGASLNNVSGDITNATSASVSILDSATGSAAKFAGSSLLIKALSEQGDVSVVTSQGSVTTNLTPVPIQMADQT

VYVAQSSTTTTTDVGAHIPDAGYDDYRLQHDVTATDSGWW 

>7350909|gi [OuterMembrane] membrane integral membrane protein|HrpA  

MAPACTTTHRQRAPLFAVLLLSLLPLFSPQADAAQVPWHSRTFKYVADNKDLKEVLRDLSASQSIATWISPEVTGTLSGK

FETSPQKFLDDLAATYGFVWYYDGAMLRIWGANESKSATLSLGTASTKSLRDALARMRLDDSRFPVRYDEAAHVAVVS

GPPGYVDTVSAIAKQVEQGARQRDATEVQVFQLHYAQAADHTTRIGGQDVQIPGMASLLRSIYGARGASVAPIAAFG

ANFGRVQPIGGGSSNTFGNAAQGQGGGASGTLGLPSAWFGGASPSDRMPVSPPLPGSGAAAGSPASVWPELSKGR

RDESNPIDAGGGAELASDAPVIEADPRTNAILIRDRPERMQSYGTLIQQLDNRPKLLQIDATIIEIRDGAMQDLGVDWRF

HSQHTDIQTGDGRGGQLGFNGVLSGAATDGATTPVGGTLTAVLGDAGRYLMTRVSALETTNKAKIVSSPQVATLDNV

EAVMDHKQQAFVRVSGYASADLYNLSAGVSLRVLPSVVPGSPNGQMRLDVRIEDGQLGSNTVDGIPVITSSEIKTQAF

VNEGQSLLIAGYAYDADETDLNAVPGLSKIPLLGNLFKHRQKSGSRMQRLFLLTPHVVSP 

>7413434|gi [OuterMembrane] membrane integral membrane protein|hemolysin activator-related 

protein  

MEIINDAELIRSMQRQQHIDAELLTDANVRFEQPLEKNNYVLSEDETPCTRVNYISLDDKTVRKFSFLPSVLMKETAFKTG

MCLGSNNLSRLQKAAQQILIVRGYLTSQAIIQPQNMDSGILKLRVSAGEIGDIRYEEKRDGKSAEGSISAFNNKFPLYRNK

ILNLRDVEQGLENLRRLPSVKTDIQIIPSEEEGKSDLQIKWQQNKPIRFSIGIDDAGGKTTGKYQGNVALSFDNPLGLSDLF

YVSYGRGLAHKTDLTDATGTETESGSRSYSVHYSVPVKKWLFSFNHNGHRYHEATEGYSVNYDYNGKQYQSSLAAERM

LWRNRLHKTSVGMKLWTRQTYKYIDDAEIEVQRRRSAGWEAELRHRAYLNRWQLDGKLSYKRGTGMRQSMPAPEE

NGGDILPGTSRMKIITASLDAAAPFILGKQQFFYATAIQAQWNKTPLVAQDKLSIGSRYTVRGFDGEQSLFGERGFYWQ

NTLTWYFHPNHQFYLGADYGRVSGESAQYVSGKQLMGAVVGFRGGHKVGGMFAYDLFAGKPLHKPKGFQTTNTVY

GFNLNYSF 

>7462809|gi [OuterMembrane] membrane integral membrane protein|TM1117 

MRKLGFVLFVLITAVMTAQEEPLVSNIFQDTYILDALADISAQTGIPIIADTTVTGFITMELNEVPLEQALKMILMPGGYVF

KKMDGFYLVGSPDPANPAFRYLAVTKTYKLKYITTADAQELLPAVYKSYVKFNEKNNMVTITAPEEIIQEFEEDLKKIDIPIP

QVKISVIVTEVSKDYSNELGLNSLDYSFGSGQEFNENWSATLGLVTGIIDVQTDVFGQILAQLKLLEEDQKAKITADPWII

VKSGEKASLFLGERQVVLLQAEGAVSRIESIDVGVSIDIQPRVMDKEELELTLSPKVSHFAGEKLGTFAVKQNELSTTLFLK

NGQTVVISGATIEDSAQTSSGVPILNKIPLIRYLFGGTTKKDSQKELYIFIKAEIQGSE 

>7465335|gi [OuterMembrane] membrane integral membrane protein|protective surface antigen D15 



IKKLILSSLVFACINTSVEALENDGSKPNDLTSPKEASQESQKNEAPKNEVQRNEAQKETPQSNQTPKEMKVKSISYVGLS

YMSDMLANEIVKIRVGDIVDSKKIDTAVLALFNQGYFKDVYATFEGGILEFHFDEKARIAGVEIKGYGTEKEKDGLKSQM

GIKKGDTFDEQKLEHAKTALKTALEGQGYYGSVVEVRTEKVSEGALLIVFDVNRGDSIYIKQSIYEGSAKLKRRMIESLSAN

KQRDFMGWMWGLNDGKLRLDQLEYDSMRIQDVYMRRGYLDAHISSPFLKTDFSTHDAKLHYKVKEGIQYRISDILIEI

DNPVVPLKTLEKALKVKRKDVFNIEHLRADAQILKTEIADKGYAFAVVKPDLDKDEKNGLVKVIYRIEVGDMVYINDVIIS

GNQRTSDRIIRRELLLGPKDKYNLTKLRNSENSLRRLGFFSKVKIEEKRVNSSLMDLLVSVEEGRTGQLQFGLGYGSYGGL

MLNGSVSERNLFGTGQSMSLYANIATGGGRSYPGMPKGAGRMFAGNLSLTNPRIFDSWYSSTINLYADYRISYQYIQQ

GGGFGVNVGRMLGNRTHVSLGYNLNVTKLLGFSSPLYNRYYSSVNEVVSPRQCSTPASVIINRLSGGKTPLQPESCSSPG

AITTSPEIRGIWDRDYHTPITSSFTLDVSYDNTDDYYFPRNGVIFSSYATMSGLPSSGTLNSWNGLGGNVRNTKVYGKFA

AYHHLQKYLLIDLIARFKTQGGYIFRYNTDDYLPLNSTFYMGGVTTVRGFRNGSVTPKDEFGLWLGGDGIFTASTELSYG

VLKAAKMRLAWFFDFGFLTFKTPTRGSFFYNAPVTTANFKDYGVIGAGFERATWRASTGLQIEWISPMGPLVLIFPIAFF

NQWGDGNGKKCKGLCFNPNMDDYTQHFEFSMGTRF 

>7466966|gi [OuterMembrane] membrane integral membrane protein|type II secretion pathway-

related protein etpD 

MFTTVILGAIPGWGAEFSANFKDTDIQEFINTVSKNLHKTVIINPDVQGTITVRSYDMLNEEQYYQFFLSVLDVYGFAVV

DMHNGILKVVRSKDAKTSAVPVASDVSPGTGDEVVTRVVPVSNVAARDLAPLLRQLNDNAGAGSVVHYEPSNVLLMT

GRAAVMKRLMEIVERVDKVGNRSVATVPLTYASATDVARLVTELTKETDKTAIPAWMTAKLVADERTNSVLVSGEPIS

QQRIISIIKQLDRQEDVQGNTKVIYLKYAKAKDLVEVLTGISSSIENDSKKSPSTEALRKGVTIKSHEQTNALILTGAPDVIRD

LENVISQLDIRRPQVLVEAIIAEIQDADGLNLGIQWVNKHAGVAQFTSTGLPITTMVQTRQNEILDSDQSNALSMFNGI

AAGFYQGNWAMLLTALSTSSKNDILATPSIVTLDNMEATFNVGQEVPVLSGSQTTSGDNIFNTVERKTVGIKLRVKPQI

NEGDSVLLEIEQEVSGVADTAVATTTDLGATFNTRTVTNAMLVGNGETVVVGGLLDKSIRGSESKVPLLGDIPVLGHLFR

AKSEQTAKRNLMLFIRPTIIRERDGFRHASAEKYQSFNQEQVQSRGKETTALTLNEEQLRLSPDQDDTAFRKVKAAIAAF

YAQEM 

>7467234|gi [OuterMembrane] membrane integral membrane protein|ABC exporter outer membrane 

component homolog 

MKIKMFFLTTAFITQSTYASELPVIPLRDLVNAALTHQPSVAVSYYETEKKNSDLDLSRAALYPTLDLTSGLNNNRKESSGT

ERNVENKVSLSYRITDFGVRGANIRKSEYERDNSKTDYEKTKNIVSQEVVTTYYNISKYREMIDGVNLEKEFYKKMLEPFSL

LVSSGVAMQSDMRKVQVSIDALNTRSIMYQSMLDDEMYKMQNMTGLNLSPVQIQSDEKFNLFKKYIFVESPEKLMD

MVMKYNDDYKMLVNTRKAATEDINAAKSSYFPTVDLVSSYVQNNPSGSAKKSDYEDEFKTGINVSFNIFNGFRNSAQE

RKMVASYSQAKLQIDDFLIKTRYNIDSQLSRYAAAKETYSVAERSHTNALQLTELYEQEFQLGQKSLLDLISSRNEAFQAY

VSMIDSKYSLYILKLQQLSLIFHLMDYLKGNTESELNVMK 

>7467546|gi [OuterMembrane] membrane integral membrane protein|hemolytic protein hhdB 

precursor 

MRRCEIITVLALLTLCSVYVRAEPENIVITKFEPVQQYDQIKHQAQKNTTDFSPSKVCLPYKGIKFQGITLIDPLPYLPKKNE

CLNQSRLNQLSQDITQAYLNKGYIHNPFQFEDKLSGFLIMRVLEGKVIKLTSKSDRVNLNTIAYHILGNPLKVQDLDQALD

QANQMFGSRVTVDVLTQQDGGIHLDLVNEEQRRVNGFIGLDNNASKIYRRWQAKTGAYVDNPFGFSDMLHLGLTHS

LKSFQHDYTQSASLLYRIPYGYKALSVYGSISKFKQQLPLKFNVLKQAGKNWQLGAKLNYTLARDSRYISNISIQLEHSDNK

HYFEDVLVKIQSPRITSMQAELSYLRLFKQGSFLANLLYERGLPWFNAMRNQGRHQPEGQFSKWRFDLSFNYYYQFFG



KTLHQYHGLKTQYSKNYLVSGKQFDLLNKENVRGFNDAGSLSENAVILRNSLGISFQCKNWKVGPYGFVDIGRQKNSIN

NIAPQSALGYGVGINLENKKALLNVEYARGKFFSTKEATKQENSIYIDIKCFF 

>7467903|gi [OuterMembrane] membrane integral membrane protein|outer membrane protein tolc 

precursor (tolC) RP224 

MSKFTITIFITTLLFTGSVIALDLEQALTEGYKNNEELKAAQIKFLNAIEQFPQAFSGFMPNVGLQINRQNSKTKYNKKYVN

RLGITPRETASTQGILTIEQSLFNGGASIAALKAAQSGFRASRSEYYAGEQKVLLNLITAYLDCVESKEKYDISESRVRTNIQ

QVKTVEEKLRLGEATAIDIAAARAGLAAAETNKLAAYADFQGKKANFIKVFGIEANDITMPDLPDRLPISLDEFTRKAAKF

NPDINSARHNVTVTKALEMVQKGKLLPQVSVKLLSGGTNYNPQEPVIQNINNRIYTTTLSVNIPIYPEGGAQYSRIRSAK

NQTRNSVVQLDSAIKQIKAGVVSVWEGFETAKSRIVAANQGVEAAQISYNGIVQEEIVGSKTILDVLDAEQKLYEAKITR

VDAYKNSVLASYQMKLLTGELTAKSLKLKVKYFSPEEEFNNLKKKMFIGF 

>7468239|gi [OuterMembrane] membrane integral membrane protein|general secretion pathway 

protein D CP1056  

MVFFRNSLLHLVALSGMLCCSSGVALTIAEKMASLEHSGRGADDYEGMASFNANMREYSLQLSKLYEEARKLRASGTE

DEALWKDLIRRIGEVRGYLREIEELWAAEIREKGGNLEDYALWNHPETTIYNLVTDYGTEDSIYLIPQEIGAIKIATLSKFVV

PKESFEDCLTQILSRLGIGVRQVNSWIKELYMMRKEGCSVAGVFSSRKDLEALPETAYIGFVLNSNVDAHTNQHVLKKFI

NPETTHVDVIAGRVWIFGSAGEVGELLKIYNFVQSESIRQEYRVIPLTKIDPGEMISILNAAFREDLTKDVSEESLGLRVVPL

QYQGRSLFLSGTAALVQQALTLIRELEEGIENPTDKTVFWYNVKHSDPQELAALLSQVHDVFSGENKASVGAADGCGS

QLNASIQIDTTVSSSAKDGSVKYGNFIADSKTGTLIMVVEKEVLPRIQMLLKKLDVPKKMVRIEVLLFERKLAHEQKSGLN

LLRLGEEVCKKGCSPSVSWAGGTGILEFLFKGSTGSSIVPGYDLAYQFLMAQEDVRINASPSVVTMNQTPARIAVVDEM

SIAVSSDKDKAQYNRAQYGIMIKMLPVINVGEEDGKSYITLETDITFDTTGKNHDDRPDVTRRNITNKVRIADGETVIIGG

LRCKQMSDSHDGIPFLGDIPGIGKLFGMSSTSDSLTEMFVFITPKILENPVEQQERKEEALLSSRPGEREEYYQALAASEA

AARAAHKKLEMFPASGVSLSQVERQEYDGC 

>7468478|gi [OuterMembrane] membrane integral membrane protein|omp85 analog 

MLIMRNKVILQISILALIQTPLTLFSTEKVKEGHVVVDSITIITEGENASNKHPLPKLKTRSGALFSQLDFDEDLRILAKEYDS

VEPKVEFSEGKTNIALHLIAKPSIRNIHISGNQVVPEHKILKTLQIYRNDLFEREKFLKGLDDLRTYYLKRGYFASSVDYSLEH

NQEKGHIDVLIKINEGPCGKIKQLTFSGISRSEKSDIQEFIQTKQHSTTTSWFTGAGLYHPDIVEQDSLAITNYLHNNGYAD

AIVNSHYDLDDKGNILLYMDIDRGSRYTLGHVHIQGFEVLPKRLIEKQSQVGPNDLYCPDKIWDGAHKIKQTYAKYGYIN

TNVDVLFIPHATRPIYDVTYEVSEGSPYKVGLIKITGNTHTKSDVILHETSLFPGDTFNRLKLEDTEQRLRNTGYFQSVSVYT

VRSQLDPMGNADQYRDIFVEVKETTTGNLGLFLGFSSLDNLFGGIELSESNFDLFGARNIFSKGFRCLRGGGEHLFLKAN

FGDKVTDYTLKWTKPHFLNTPWILGIELDKSINRALSKDYAVQTYGGNVSTTYILNEHLKYGLFYRGSQTSLHEKRKFLLG

PNIDSNKGFVSAAGVNLNYDSVDSPRTPTTGIRGGVTFEVSGLGGTYHFTKLSLNSSIYRKLTRKGILKIKGEAQFIKPYSN

TTAEGVPVSERFFLGGETTVRGYKSFIIGPKYSATEPQGGLSSLLISEEFQYPLIRQPNISAFVFLDSGFVGLQEYKISLKDLR

SSAGFGLRFDVMNNVPVMLGFGWPFRPTETLNGEKIDVSQRFFFALGGMF 

>7468594|gi [OuterMembrane] membrane integral membrane protein|type III secretion protein SctC 

CP0044  



MKTVILNIGRKILQGIKKKKKKIGILSGLFFLDLVLLGVSSQRPTETSANVKHNLRDEKLAACPKNSAASLSAKKSHTKKTTP

GSIPSKVFSKFDATQDKTFQKTSGSAFPAKPTTLKELEERKKPRPERRTTADVKRSPRFLPTQEVEEPVPAASKEQLDSIQV

WEEKQNYARRAVNAINLSIKKQLEEQTSTVTEKDVQPKTQATPHASKKNVASPSTSMPGIEKAATTVAVPQDKSEEEKV

KERLTKRELTCEDLKDNGYTVNFEDISILELLQFVSKISGTNFVFDSNDLQFNVTIVSHDPTSVDDLSTILLQVLKMHDLKV

VEQGNNVLIYRNPHLSKLSTVVTDSSLKETCEAVVVTRVFRLYSVSPSAAVNIIQPLLSHDAIVSASEATRHVIISDIAGNVD

KVSDLLAALDCPGTSVDMTEYEVKYANPAALVSYCQDVLGTLAEDDAFQMFIQPGTNKIFVVSSPRLANKAEQLLKSLD

VPEMAHTLDDPASTALALGGTGTTSPKSLRFFMYKLKYQNGEVIANALQDIGYNLYVTTAMDEDFINTLNSIQWLEVN

NSIVIIGNQGNVDRVIGLLNGLDLPPKQVYIEVLILDTSLEKSWDFGVQWVALGDEQSKVAYASGLLNNTGIATPTKATV

PPGTPNPGSIPLPTPGQLTGFSDMLNSSSAFGLGIIGNVLSHKGKSFLTLGGLLSALDQDGDTVIVLNPRIMAQDTQQAS

FFVGQTVPYQTTNTIIQETGTVTQNIDYEDIGVNLVVTSTVAPNNVVTLQIEQTISELHSASGSLTPVTDKTYAATRLQIPD

GCFLVMSGHIRDKTTKVVSGVPLLNSIPLIRGLFSRTIDQRQKRNIMMFIKPKVISSFEEGTRVTNKEGYRYNWEADEGS

MQVAPRHAPECQGPPSLQAESDFKIIEIEAQ 

>7468922|gi [OuterMembrane] membrane integral membrane protein|gen. secretion protein D 

MKNILGYGFLGTFCLGSLTVPSFSITITEKLASLEGKTESLAPFSHISSFNAELKEANDVLKSLYEEALSLRSRGETSQAVWD

ELRSRLIGAKQRIRSLEDLWSVEVAERGGDPEDYALWNHPETTIYNLVSDYGDEQSIYVIPQNVGAMRITAMSKLVVPK

EGFEECLSLLLMRLGIGIRQVSPWIKELYLTNREESGVLGIFGSRQELDSLPMTAHIAFVLSSKNLDARADVQALRKFANS

DTMLIDFIGGKVWLFGAVSEITELLKIYEFLQSDNIRQEHRIVSLSKIEPLEMLAILKAAFREDLAKEGEDSSGVGLKVVPLQ

NHGRSLFLSGALPIVQKAIDLIRELEEGIESPTDKTVFWYHVKHSDPQELAALLSQVHDIFSNGAFGASSSCDTGVVSSKA

GSSSNGLAVHIDTSLGSSVKEGSAKYGSFIADSKTGTLIMVIEKEALPKIKMLLKKLDVPKKMVRIEVLLFERKLSNQRKSGL

NLLRLGEEVCKQGTQAVSWASGGILEFLFKGGAKGIVPSYDFAYQFLMAQEDVRINASPSVVTMNQTPARIAIVEEMSI

VVSSDKDKAQYNRAQYGIMIKILPVINIGEEDGKSFITLETDITFDSTGRNHADRPDVTRRNITNKVRIQDGETVIIGGLRC

NQTMDSRDGIPFLGELPGIGKLFGMDSASDSQTEMFMFITPKILDNPSETEEKLECAFLAARPGENDDFLRALVAGQQA

AKQAIERKESTVWGEESSGSRGRVEYDGRE 

>7469078|gi [OuterMembrane] membrane integral membrane protein|yopC/gen secretion protein D 

MNIVTSKIGSKILRIIQNNKKLGLLSALVVLDAALLSVNSRSSEGLIGQSASLPNYHETEQQIAACPKNIAKNLAKKSSPGSK

PTVGASFPSQPVSVKAAPAKPQTPVAQTRHFKKSHQIFSPNFTQSPQQVNKPEERRRPLESRYLQGAVKQAAAAKEKK

ALEQEVSKQEEEASKLWEEKQSYARRAVNAINFSVRKQIEEQQKTISNPGNDQTLPRKKDPQTSGEPVIQTVQDCSQD

QEEEKKVLERLNKRSLTCQDLKEVEYTVNFEDISILELLQFVSKISGTNFVFDSNDLQFNVTIVSHDPTSVDDLATILLQVLK

MHDLKVVEQGNNVLIYRNPKLSKLSTVVTDGSAKDTCEAVVVTRVFRLYSVSPSAAVGIIQPLLSHDAIISASESTRHIIVS

DIAGNIEKVRELLQALDSPGTAIDMSEYDVQFANPAALVSYCQDVLGAMAEEEAFQIFIQPGTNKIFVISSPRLTAKTIQLL

ESLDIPEMAHTLDDVTSPAAALGSSGAANPKSLRFFMYKLKYQNGAAIAQAIQDIGYNLYVTTAMDEDFINTLNSIQWL

PVNNSIVVIGNQANVDKVVSLLNGLDLPPKQVYIEVLILETSLEKSWDFGVQWAALGDEQGKVAYASGLLSNTGLTDPL

RNQSLPVAPNPGNISLPTPGQLAGISDMMYGSSAFGLGIIGNVLSHNGKSYLTLGGLLSALDQDGDTTVVLNPRIMAQ

DTQQASFFVGQTIPFQTTSTVIQETGSVTQNIEYEDIGVNLVVTSTIAPNNVVTLQIEQTISELHSAQGVLTPVTDKTFAAT

RLQVPDGCFLVMSGHIRDKLTKIVSGVPLLSSLPLIKGLFSRSIDQRQKRNIMIFIKPKVISSFEEGTALSNTEGYRYNWESE

RGSLEVAPRHAPECQHIPKVQAESDFKMLEIEAE 

>7469324|gi [OuterMembrane] membrane integral membrane protein|general secretion pathway 

protein D 



MRSNSVKNFRFWLTTEIATCCLLALAPAQAETVSQSNTLDGDLRTAIAGDSSRDWLQFEKSLEQSLKQKEEIDSWKPSLE

LMQAKSLVKPGQKLTNIELLVQELEALSDPLALNFPEPNQTSVAQMAPPSRPMPPPPAGSGQVMFPNPEIIIQQQGGV

PQRGASPQVGNPSILSPAVPVAPVRSRAVPPPVGDLAISNINASFDMIDLGQRGQVNVPSLVLREAPAREVLAVLTRYA

GMNLIFTDNQNNEGTPTPGTPPGGQVAPPQAQSTITLDIQNESVQDVFNYVLMASGLKASRRGNTIFAGANLLPSAR

NIITRTIRLNQASAESVASTLASQGAEVNILFEGQEDVQLAENAPPRVIKQPPTLVPLTVQKPANDSSVLILEGLVVSTDPR

LNTVTLVGEPRNVELASSMITQMDARRRQVAVNVKIIDINLNNIQDYDSSFSFGIGDSFFVQDSGSAVMRFGDTAPVQ

EIDINNNLGRITNPPAIVNPFQDGEIFFDLNRITNIEVPLGPGTIPINFFTSGSGAVSNNPLFNGVTEFPIVEVDEQGLLTIT

QPEFGLPSFYQYPKKFQAQIDAQIRSGNAKILTDPTLIVQEGEAAQVKLTESVIASVDTQVDTQGDTAVRTITPVLEDVGL

TLNVIVDRIDDNGFITLRVNPIVASPAGTQVFDSGAGAINEITLINKRELTSGVVRLRDDQTFILSGIISELQRSTTSKVPILG

DLPVIGALFRQSTDTTDRSEVIILMTPKIIHDSTEAQFGFRYNPDAATAEFLRQKGFPVQAQP 

>7469855|gi [OuterMembrane] membrane integral membrane protein|Unknown function protein 

MSNQNKSVILSPYYRLLLLTSGLVLGASPAQATQAFSPLNMLADGDNTELLVSPSSELNFPGPTSESEASNYSTLQEAAPS

VINALNGENGEISVIPPEIEQIDGDRLGQTMEISAGNLDVGVDDLPPMAPVDSAELAQANELPHGNAVAQVAPRVAQ

VEQENLIAETKTDNQTDHVEPQSPLMAQAAVEEEVEAVEMEATEETTGVTEETPEETPSFTPDAPPTNTEGTPGPTQTL

PSFTPPASPSTTTPAPAEEEPRVLVSEVLVTGTTPELELLVYNAIRTQPGRTTTRTQLQEDVNAIYATGYFSNVRVAPSDTP

LGVRVTFEVQANPVFTGLNIRTVPETAEGKERILPQEVVDETFGEQYGKILNLRELQEGIKTINEWYSNQGYDLAQVVGS

PQVGADGQVTLVIAEGIVENIQVRFFDSEDEPVQGRTRDFIITREMRLKPGDVFNRNRAQTDLQRVYSLGLFEDVRLSF

NPGSDPTEVIVNVDVVEGNTGSIAAGGGISSSSGLFGTISYQERNLGGNNQTIGVEAQVGQRELLFDVSFTDPWIGGDP

FRTSYTANLFRRRTISLVFDGADSSIRTFNGFDSPRVVRTGLGLTFFRPIADDVFAPPDWRLSAGFGYQNVRIENAAGALS

PFSAPLNGFNSQPLSFSDYGVDELFTLSFGASQDNRNNALQPTSGSLVRFGAEQTIPVGTGNIMMTRLRGSYSYYIPVN

WLDLTGFGLVESTQPQTVAFNVQAGTVLGDLPPYEAFILGGSNSVRGYQEGELGNGRSFFQATAEYRFPIIAAVGGALF

VDYGSNLGSQGAVPGFPAIVRGLPGSGVGYGLGVRIQSPVGPIRIDLGFTGEGESRINFGIGEKF 

>7470479|gi [OuterMembrane] membrane integral membrane protein|slr1661 

MPRAMLSCRYTLQLALCFCLPLGLVNQALATGLGTFTSKVPVVIEQEEKDLTLDPDTEEIKAIAAKEFFLSQGQVPTPPLQ

PLPSEDDIQVPPTSPPLELGPESSPPSAEEAVDTCGYRPSAPTNITPIPLLQGSVDGTPLRVNLLGMTVFSPKELLALPALQ

PWQTDPPSGTAPLIIDTNLTAAEFEVLYQGIVEGITQLYINQGYITSQAIAKPIEPVKNGEFLEQPIQVVEGQVESIQVRGR

GRLRPAYICDRVARGVHSPINVGQLEESLRLLQINPMLEKVQASLLPTGKVGLSNLSVTVEEAFPFSANLSFDNYSPISLGS

ERIGLSLDYKNLTGLGDRLSGSYYVSTTGGLDILDFNYQVPLNPTDGTLNLRFVPTWTRITQSPFDVFDITGSNPLYEISYR

QPLWTSLTDEFALSFGFRYQDGRTLGLNRPDLTNFSRTSVFQFGQDYTLRDPNGLWFFRSQMNLGTGLFDATTNPDPL

PSGKFFSWLGQAQRLQRLDDNNLLIVQADLQLTPDSLLPDYLFIIGGGQSLRGYRQNARSADNGVRLSVENRITLARDG

DNKSVFELAPFVDFGAVWNSAGNPTQLPPNSVLVGPGLGLIWRDILGMTGLSFRFDYGIPVIKLDNLTGNWQNDGLYF

QLNYRPPFGK 

>7473239|gi [OuterMembrane] membrane integral membrane protein|outer membrane protein 

MRHPLTFAVTTVLIASAPALAQQAGTVQDISVVGTTDLLSEFLKTTLTVQPGAALSSVNLRQVEQEVLASGYFKTATAEL

RTTGGRDTLVVTVTANPVIKDVQATGLTFLPADAFKQSVAELLNIAPGAVLNTQRLEQAKEALAQNYRQEGFPFVPSISA

DTKTNKDGTATVTFVVDESAPLSRIEVTGATLLPQATVQNIFRPLQTSKRFTTQAFFAASDALQAAYEAAGYFQAGIDPR

SVTLENGVLKLSVIESRVASVDLSPLGTLAQTPALQTKAGQPLRLAQLQADVRALANQTGQPVGFALQADPQNPSQVT

VLFGAADVESGPVKSIAFVGNTKVPTAQLQAAIKTKPGDVYSPQLAQDDFMALRNVYRQAGYEISTRDAITFQNGVLTY



NLREVRLAGYELAWQGQHRTKDRVILRELPAAGQTFNSKDVQAALGRVSALGYVTINDVRVKSDPQNPENVTYVIALS

EGRTGIPVNLSLGYDSLQGGWSGDVAYTNSNAFGLGHSFGVRLGAVQNQAGQNWVGSLNYTIPWLDLDFADFRKNR

TSLSFGVGSDVGGNIALLDANKEDTGRDYTTRTNGFSLGLGRNITPNLTASANVAFNNRTSYLEPKQEGETSNLDDAAA

TALLPATSLTTRLSGNLNYDNTDNVNFPGRGVRAYGALGYNVGRAGDAPLSWTDGEIGVSGYYGFGGRIKRSFGLETYR

QVLAARANTGTTTGTFPDGTGYFIGGSNPLASRELRGLEDGQLFGTNYFSSSLEYRYDFGLSGGVAQGLYGVLFADYGG

VWNSGEAFRSAYGVGAGVQLNLGFGGAQLPSLRFDYGYSGQNAQKPNGRFHFRIGNFW 

>7514941|gi [OuterMembrane] membrane integral membrane protein|general secretion pathway 

protein D 

MRIIILLFLILSLGFSGVVLKFDEVDIKTVAVQVAKLLGKNLVIDPRVKGKITIISNGEISESEALELFSQALASQGFSLILEKDT

MKIVPASQGYPFTEIKAGKGGEFVTLVYKLKNTNASQVVSALRPFLSPYGRIAFHAQSNSVIITDYADSVNKVKKILFYLDS

GGGEVRVYKLKYVKPSYVVKLLNPFSTLSTKRYGEPVVIAGVDEMNAVAVYANKEIHRIIEKVISDLDDPSSLEAERSFYIIP

LNFVSAEEIYESLNSVFKGIKSVSVGTKKAKKGKGVQALTSITLKSGMKIGFDKRTNSLILYATKSEYEAVREFIKKIDKRRKQ

LLLTATIIEASAKSILEAGIRWQILGTHGGAAFKGSSLQDVYNAIKSGNFVIGGFSKSGTTVSIGGIDFFFPDLVFLFSLLEQG

TGFNVVSNPKILTLDNQEALIKVGQVVPFPTGIKYDVNGNPIITYDYKDVGLELKITPRITGETVRLVIELKLQEITGYLTNEV

SGVNYTVPITSNRELNSDVVVENGRTVVIGGLISRKSLKSTEKIPGLGDIPVMGRLFRYDRDEKDKTSLFIFLTPYVITSPQE

LAKLTQEHEKLARELMKALKKKEEKKVEVEEEDWWDEDI 

>7520765|gi [OuterMembrane] membrane integral membrane protein|outer membrane protein 

MKKEFLTLALFLGVANAAEIEKIIIKGNKYIPDELIRGLLSVRKGSEFSLERIRKDIRKLYRTGLFTKVEAYEEDQNKNGKPEVI

LVVEDLPVIYKIEFEGNEEFSDDDLKEYLGIETELGEVEVEETIEGYTSSPAIEERLAVMKQLKLGRILTFQEIESLRRRIEEVY

KRHGFVGTKVEYKLIPKKGASKLVFVIHEGKKIYTSDIEIEGNKHFSDRKLKGLMELKEPNIFLFRLHPAFSEETLKEDVKKIE

EFYKNEGFLEVEVSYEVKEEGPARKVIVKVKEGPRYKLKEIKIEGNTLFAYSELVDNILKKNERKGRYFRREVIEKIKNRIREK

YAEIGFLNTSVEERVNVNPEKKEVSVLLKIIEGKPVYVKKIKIKGNYETRDYVIRREMRVQENELALKKGIERSKTRIMNLGY

YEDVQIEPVPRRDAWWDLLVKIRERFTGQFSVGLSYNEVTGLAGFIELRKGNFRGTGDIAGISVSYGSLYRNNAISYTRK

WFLKKPVDLDLSAFDRRIEYDTYTVERTGFSVALSKELSEYWRASIGTSIQRVKYSDIDPEASTYVKEQAGRRDSRKIFFTLT

RDTRDYYLLPTKGSLFVFRNSVGVGLLGGDEKFYKFEVEGAKYFSDTYFDTGIILSLKGEVGFVEGYGGKKVPIDERFFVG

GDFSIRGYEYGYAGPVDPNTLDPIGAKKKVITSLELMYPVFKKMLYFAGFFDYGLGADKWSDFKLSNFRGGYGIGVRIITP

FAPIRIDWAFKTKTVPGDTNRSRIHFVLGTFF 

>8163737|gi [OuterMembrane] membrane integral membrane protein|outer membrane channel 

protein  

MTKSLLSLAVTAFILGGCSLIPDYQAPEAPVAAQWPQGPAYSPTQSADVAAAEQGWRQFFHDPALQQLIQTSLVNNR

DLRVAALNLDAYRAQYRIQRADLFPAVSATGSGSRQRVPANMSQTGESGITSQYSATLGVSAYELDLFGRVRSLTEQAL

ETYLSSEQARRSTQIALVASVANAYYTWQADQALFKLTEETLKTYEESYNLTRRSNEVGVASALDVSQARTAVEGARVKY

SQYQRLVAQDVNSLTVLLGTGIPADLAKPLELDADQLAEVPAGLPSDILQRRPDIQEAEHLLKAANANIGAARAAFFPSIS

LTANAGSLSPDMGHLFSGGQGTWLFQPQINLPIFNAGSLKASLDYSKIQKDINVAKYEKTIQTAFQEVSDGLAARKTFEE

QLQAQRDLVQANQDYYRLAERRYRIGIDSNLTFLDAQRNLFSAQQALIGDRLSQLTSEVNLYKALGGGWYEQTGQAN

QQASVETPKG 

>8996028|gi [OuterMembrane] membrane integral membrane protein|YsaC  



MKVKYRGVIYFSLLLLAGHMSQVNAEVITALPVGQENVNDSFVANNVMVGKLFDAVAERLEKPIILSKLAAQKRVTGNF

NLANADEMFKALSRRMALVWYDDGAGIYVYDNSEMRSVIVHTQAAGSGQVLNYIQKTGIYDKRFPVRTEGDNRLLFV

SGPPLYVELISAAAAYLDERIKQEDLASGGEVAVIPVKTLNQSPIVLYNQRGQSITIPGMLTALNALFQGNNGTTESTLTIQ

PKEGEPTIEAGFPAPPSVNGGDSALKLAAGAKTSSPFSLVAYPDSNSLVVKGSAEQIRYVRQLVHTLDNSRSQVELSLWII

DVTQSKVDDLGVRWEAGGIGVAGGSVTFNRSTLSDSKTFLAQIDAISKTGNARIVSRPVILTQENVPALFDNNTSFYARV

EGERVASLQQVTYGTMISVLPRLSGGSSVEMEVNIEDGGLNRDNSGKLADIAGLPEVNRTNINTVARIGRDKSLLIGGYT

RDQVEEGETRIPLLSDIPLLGNLFKYRSHNQQKMIRIFLIQPRLLG 

>9438191|gi [OuterMembrane] membrane integral membrane protein|AprF  

MSGGMKRFYWLAVLAVSVCNNAWAMGPFEFYEQALRNDPVYLGAIKERDAGLENRAIGRAGLLPHLGYSYNKGRNQ

SKVTYLNDRGASQHDDRNYSSYGSSLTLQQPLLDYEAYAAYRKGVAQALFADESFRGKSQELLVRVLSYYTQALFAQDQ

IDIALAKKKAFEQQFHQNEHLFRQGEGTRTDILEAQARYELAIAEEIEARDEQDAALRELGSLIGVPALDIGDLAPLHDTF

QTFALQPASFDTWHELAVSNNPNLASQRQAVDVARFEVERNRAGHLPKVSAYATMRQNESESGNTYNQRYDTNTIG

LEVSVPLYAGGGVSASTRQASRNMEQAEYELDAKTRETLIELRRQFSACVSGANKLRAYQKALSSAEALVVSTRQSILGG

ERVNLDALNAEQQLYTTRRDLAQARYDYLMAWTKLHYYAGTLGPQDLAKVDEAFVSRAPIQ 

>9507539|gi [OuterMembrane] membrane integral membrane protein|lipoprotein  

MKKSHQRSMKLAVLPCMIAVALSISGCTFSEINKMQKKAQEDSAHAREKVSALSARKSQALTWLDNQWINPVPVAQV

SREKKQTAPACYITQARKGEITLQELGQRITAVCGIPVIITPDAANSTLEGGATRQMTGTLPAPDENGRLPLSSLGSTTMT

TSTQPLTLNNLMWQGDINGLLDLMASRSGLYWRMDNGRIVFYLTETRTYPLHMLNTKTSSSSSVSSGSTSTMGATGG

QDNSASGDATSSQSTTVGQEYDLYEDIRKTIEAMLTPEKGRYWLSASSSTLTVTDTPAVQEAVARYVDEQNSIMNRQV

ALNVQVLSVSNTRNEQFGLDWNLVYKSLHSAGATLNNASGDFTGATSAGVSILDTATGNAAKFSGSSLLIKALSEQGDV

SVVTSQESTVTNLTPVPIQMADQTVYVAQSATTTTTDVGATTTLTPGMITTGFNMTLLPLIQKTGNLQLQMNFNLSDP

PTIRSFTSKDGNSYIEMPYTKLRSLSQKVNLKEGQSLVVTGFDQNNTTTSKAGTFTPANPLFGGSQTGKNERSTLVIIITPT

FPSGGNNG 

>9885640|gi [OuterMembrane] membrane integral membrane protein|HrcC  

MVNEPQSRWRVICAVLVLCATFRLCAQTPSDWKDQSYAYSADHTMLSTLLQDFADGHGVDLQLGNIEDTEVNGKMR

ADSASAFLDRLALEHRFQWFVYNNTLYISPQDEQSSERLEISPDAAPDIKQALSGIGLLDPRFGWGELPDDGVVLVTGPP

RYLSLVKRFSEQRQKKEDRRKVMTFPLKYASVADRTIHYRDQTLVIPGVATMLNELMNGKRAAPVSASGAEGTIGGAD

NAAMMQNTQSLLARLSNHANNTNRPGDRDNNSVDDLSGRISADVRNNALLIRDDDKRREEYAQLINKIDIPQNLVEID

AVIIDIDRTALNRLEANWQATLGGVTGGTSLMSGSGTLFVSDFKRFFADIKALEGEGTASIVANPSVLTLENQPAVIDFSQ

TAYITATGERVADIQPVTAGTSLQVTPRAVGHQDHASIQLVIDIEDGHVETNNDGQATGVKRGTVSTQALISENRALVL

GGFHVEESGERDRRIPLLGDIPWLGRLFTSTRHEISQRERLFILTPRLIGDQTDPTRYVSADNRQQLSDAMARVERRHSN

VNLQDMVENALRDLAERQTPAGFKAEASGERLNDICQSTPGLLFDNARGQWYSSDSGSLRLSVGVVRNITHNTLRFNE

ASCAGKRTLAVAVWPHSSLAPGESAEVYMALQPHRNIAVTRESLINH 

>9957271|gi [OuterMembrane] membrane integral membrane protein|NodT homolog  

MLSIRATLPLTMLLLSGCVVGPDHQTPEIQLPGKFAEAGKTSNGDISTVAWWNAFNDSRLNGYVSTGLTQNLTVLQAIE

RINQAQSNITVAGAGSLPSLTSTFRHQTQGSGGSLPSTNDNVTNTTSNAFNVGWLLDLFGQYRRAQESAGASLDAAYA



TANVQRLTLISAVTSAYIDVRYYQERLAIARQNLGSRRETLSLTKLQLDAGAASRLDVVQSEGLVNSTLAQMPALETNFR

RAAHRIATLLGMPADSLVMELQRGARQPVARTIPRTGIPADLIRNRPDIRVAERQLAAAVADIGVAEAQLYPSITLSGSIT

PSFTKISNGASGTSNGWGFGPSITLPILDGGRLRAGVDIQKSVAREQYLAWKATVLNAVEEVENALTALNRDQQTVSAY

RRTVSSYQEALSLATASYRDGASSLLDVLDAQRNVSDAQSQLATAIQQAAQDYVALSVALGGGYAVGQTATSKGGPTI

AAAVAAKRM 

>10955502|gi [OuterMembrane] membrane integral membrane protein|Similar to D88588_10 

MNKKLLCLLISSFLLSGCANFKKINANELAAERDAQKATEYAKKIRNNPVIQDSTKQWINTTPIIEKQVKQSAPPCPIVINT

RSDIELRQIAQRITQTCHIPVRISADVWTYLNGTGTGSTQQMTGSIPAPDANGMVPLASVGSQPVKVSSGGTSLPELNIS

GLPALLQTVSSRLGISWKYDKGRITFFYLETRSFPITYMDSNVAYNSKVVSGTMSSSGSTGSTSSGGMTGDASNTQTTTV

EMKSSLYNDLKSEVSSMLTPGTGRMYLSTGSLTVTDTPDVLDSVQEIVNKRNNEMSRQVVLNVEILSIKKSSQEQAGID

WNAVFNDGHLGLSLGGSFGDAAENVITSGVSIVDGKLAGSKAFLKALSSQGSVSVVTQNSAVTKNLTPVPMQIANQQ

GFIESVTTDSTANVGSSTSLNAATITTGFNMTLLPYIQPDSQNLQLLFSMSLSDKPTFEVFESGGSKAQTPNVDLKTINQT

IDLKSGQTVILSGFQQSNRKTSKQGVITPSFFGLGGGVNSEDGDTILVVLITPNVLNSGSSAVIKNVN 

>10956078|gi [OuterMembrane] membrane integral membrane protein|exporter protein  

MDTPSIYRVPLGESRIYRFAQPIKRVAVGDPQVADYIMMNRSEIYLLGKKLGSTNLVVWDQKGNVTSTPVQVSRGTTAL

QAFLKALFPKENDIHIDALGPALVLSGSVSDALVAESVIRLVTAYFGGSVSKSSPESALIGTDAKALTGVIGELNKSTTASNA

ESFAFFKKTLMMGDEKGASGSAGRDSTRGVINLLKVRDPQQVRLEVRIAQVSRSYLESLGLSVTKLTGDLTGSLGKLSTG

FVSDATLDLLLKPDYDIKMGAKRKPSLLKILAEPTIVTMSGKEGYFLVGGKIYTPSRVESQLDTAKLNTKNTPTAWVYVLR

PSCWMQAVFHSRLYPRFLNLTRNHSLLGLQKIGHRLNSAPVSTAVEMNEGENLVIGGLKLDNLTNAIDSVPLLGEIPILG

ALFRNTDKNAEKTELMVIVRPTLVKASNTPPELPTDKFVPPTRGELFFGGKLEGSRKK 

>11071585|gi [OuterMembrane] membrane integral membrane protein|outer membrane protein  

MEVIPMKSASLFLSIAATLALAGCSTLAPKNTAVAPAIPAQWPAEAAQGEVADVAAVGWRDFFTDARLQQVIEQSLQ

NNRDLRVAVLNVERARGQYRVQRADRVPGVAVTGQMDRRGTDAGVTEQFSAGVGVAEFELDLFGRVRNLSEAALQ

QYFAVAANRRNAQLSLVAETATAWLTYGADAQRLKIADATLKTYEDSLRLAEARHERGGSSALELTQTRTLVETARTDA

ARLRGQLAQDRNALALLAGGQLDPALLPDSIEPQLLALAPPPAGLPSDVLLQRPDIMAAEHQLLAANANIGAARAAFFP

SISLTGSIGSGSSELSNLFDSGTRVWSFLPKITLPIFQGGKLRANLAIANADRDIALAQYEKSIQVGFRETADALALNVSLDE

QVSSQQRLVEAAEQANRLSQARYDAGLDSFVTLLDARRTAYNAQQTQLQAQLAQQANRITLYKVLGGGWHERG 

>11277504|gi [OuterMembrane] membrane integral membrane protein|outer membrane usher protein 

precursor XF0081  

MKKQEISQRRKVGSLQLSRVKFVSESEINSNRKLMAPELDLTQIRGRYFKQRVLVAAIASTCTLMMSRLACAETEPDNLG

QRLLVAKADNTAPQRVAQTANFNNSFLVGQARSVDLGMFSRGNPVIAGLYRADLYVNGQWKGRRDMEFRNTKDDK

EAVTCMTLAMLDELGIDTSALTDSAADMQACKTIDQWLPDAYARFDVATQRLDVSIPQAAMRRSARGYVSPSLWDH

GVNAGFIGYAFNWYGGRNANAINSRRRSDSAYLGINSGLNLGDWQFRHNSSYSWHSNEGSLWQNISTYAQRAFPNT

SSMLTVGDAYTSGELFDSIGFRGISLATDDRMLPDSLRGYAPIVRGIAQSNARVEIHQNGQLIYSTTVAPGAFVIDDLYPT

GYGGDLQVTVYETDGRQQQFSVPYGSVPQMLRAGSQRYSLTAGKIRNNNLSHTPYLLEGTYQRGISNALTAYAGSTIS

QRYIAAIAGAGLSTPVGAFSLDGTVARTKLRNDTFSGTSLRLSYSKLLSPTNTNITLAAYRYSTSGFYGLQEAIMAMDYER



RGLSTASIYRQRSQLQLTVSQQLGQYGSLYLTGSARQYWNQRGNTIQYQGGYNVSYKGVSYGLSALRSQIPSMPSDTQ

MLFTVSVPLGKANPVIVTSQIGSRDGRYDNSRVSLVGASGKDSALTYGIAASDARNSATMIDGNVQYRSRYAALSGSYS

HNRNYNQMSLGASGSIVLHSGVATLAPQRGDTMVIIEAPAAKGARVSNISGVRIDSRGYAVVPYVSPYRMNTITLDPE

GTDPDVELETSSQLIAPYAGAISKVTFGTRKGRALIVNARTPTGKALPFGAQVIDAEGQSVGLVAQGSLIYIRAKDPQGRL

TIKWGDQAAQQCHLEYQLPANEASTRPSSFTTLEAICR 

>11277506|gi [OuterMembrane] membrane integral membrane protein|outer membrane export factor   

MIRRCLALAVTTALFPVVSQATNLLQVYEMARAADPQLSAAESTRLYSVEGQVQARAALLPQMSGTATLARSRTEYDGI

SGSAISKTRQYSINGTQTLFNWSQFSNLRSQRAIAKAADFTLESAKQNLIVRSSAAYFSVLIGIESLIAAEANEASAKRQFD

YAQKRLEVGLSPITDLHEARASYDQARADTITARNTLQDYYQALTEITGQPVTDLRGLPEDFRPEVPAKFSHIDQLVTEAI

SNNPSLKAQQLQVNAAESSISAARGEHYPTLSLSGSLGKSKAWGTSSGAMSALIPDRDQPISDTNNLQLTLSIPLFAGGA

TQSRVRQAIAQRDIQQDTYEQNKRTLNRNTRNAYQNMIAGISEVEARRLAVVSAQAALDASQVGLEVGTRTLLDVVQ

NQRILFSVRQAYVQARYNFLQNRLLLSQNSGTLSIEDVQEINQLLTADSERKL 

>11277508|gi [OuterMembrane] membrane integral membrane protein|hasA export system outer 

membrane protein hasF  

MQMKKLLPLLIGLSLGGFSAMSQAENLLQVYKQARESNPDLRKSAADRDAAFEKINEARSPLLPQLGLTAGYNYTSGYR

DSRDTHSDTTSGSLALTQTIFDMSKWRQLTLQEKTAGISDVTFQTAEQQLILNTATAYFNVLKAIDTLSYTQAQKDAVYR

TLDQTTQRFNVGLVAITDVQNARSNYDTVLAAEVSARNDLDNALETLRQVTGTFYPELASLNTDRFSTQRPEAVNNLLK

EAEARNLSLLSARLSQDLAREQIRAAQTGYMPTVDFSASTAISNNNYGGSRNTTRDADLGENKVGLSFNLPLYSGGATN

SQVKQAQYGFVGASEQLESSHRSVVQTVRSSFNNVNASISSINAYKQAVISAQSSLDAMEAGYQVGTRTIVDVLDATTT

LYNAKRQLSDARYTYLINQLNIKSALGTLNQNDLLLLNGALGKPVSTAPDAVAPQNRAQDAYADGYQDNAPMQQTAA

RHRRPLGSAPAVTTSQPARNSGNPFRN 

>11279711|gi [OuterMembrane] membrane integral membrane protein|outer membrane antigen 

XF1046  

MTRFYTRHLLTLTIAANFSLPVLTQAAESFVANDIRVDGLQRIASGTVFTYLPVNRGDTVDDAKVADAIRALYRTGFFEN

VRIDRQGNILVVKVKERPAINKLTITGNKDIKSEELLKGLSEIGLSEGGTFDRLSLDRVTQELKRQYNNRGKYNVQMTTTT

TPLDRNRVDVTIAIKEGKAAKIRHINLIGTEKFNNKDVMSAWESKEHNWASWYRRDDQYSKEKLSGDLEKLNSWYLDR

GYVDFNIDSTQVSISPEKHNMFITAGVTEGDQYKISSIKVTGNTVLPQEKIEKLVIPKTGDIFSRVLLEYSSAAIINTLSNIGY

AFSKVNPIPTANRADRTVAVNLHVIPGPRVTVRQILFKGNTRTSDEVLRREMRQFENSWYSQAAIDRSKIRLQRLGYFEA

VDVESTPVPGSNDQVDIVYTVKETTSGSFQVGLGYSKTYGVTTSVQLSQNNFLGSGNRVSVDASRSRYQDRYSFSYTNP

FFTDNGVSLGYNLAYQKLDYSDFNAAQYNSKRMSGQTIFGIPITENDTVSWVIGADSNQITTFPGSTPKAIIDYIDAVGQ

RTFRAWRTELGWARDTRNDYFMPNLGMYQRIGAEVTLPGSTIKYYKINYQISKYWPIIPALVLNTRLEVGYGDDYGKSH

TRILPDGTVATASGLPFFENFYAGGTNSVRGFRDNTLGPRSEVTALYNQGQPLGGSFKTVGSTEMYFPKLFDSPSARISA

FLDFGNVFNGVNNFKANELRASSGVALLWRAPIGPISISYAFPIKKENNDEIERLQFTFGGQF 

>11279712|gi [OuterMembrane] membrane integral membrane protein|surface antigen VC2252  

MAMKQILLATLLATSVSANGAEKFVVQDIQIDGLQRVALGAALLKMPVRVGDSVDSQDVANIIKALYSSGNFEDVKVLR

DGNTLMVQVKERPTIASVSFSGNKAIKEEQLKQNLEASSIRVGEALDRTTLSNIEKGLEDFYYSVGKYNATVKAVVTPLPR



NRADLKFVFTEGVSAKIQQINFIGNQVFSDEELLSRFNLNVDVAWWNFLADDKYKKQVLAGDIEALRTYYLDRGYLKFQ

VDSTQVAISPDKKGVYITLNLNEGEPYTVSKVQFRGELMGKEAEFTSLIPFEIGETYNGSAVTRLEESVKKVLGESGYAYP

QVRTIPEFDDEKQQVSLVVHVEAGKRVYVRDIRFVGNNSTRDEVLRREMRQMEGSWLNSKDIETGKTRLNRLGFFETV

EVQTVRVPGSEDQVDLVYSVKEANSGNVNFGVGYGTESGVSFQVGLQQDNFLGSGNRVGVNAMINDYQKNLTLEYR

DPYWNLDGVSLGGKVFYNQFEASEAGIVDYTNESYGTSLTWGFPFDELNRFEFGIGYTHNKIGNLTPYLQVENFLAAQA

SNIDSGGNLLTDDFDINLSWTRNNLNNSYFPTAGNHQRAFYKMTVPGSDAQYFKLQYDVRQYFPLTKKHEFTLLLRGRL

GYGNGYGQTDGKDNLFPFYENFYAGGFTSLRGFGSNSAGPKAVYRDYSGSNNGSDTATDDSVGGNAIALASVELIVPT

PFASEEARNQIRTSIFYDMASVWDTEFDYRGKADYGNQYYYDYSDPTNYRSSYGVALQWVSPMGPLVFSLAKPIKKYE

GDDEEFFTFTIGRTF 

>11279714|gi [OuterMembrane] membrane integral membrane protein|outer membrane protein 

Omp85 NMB0182  

MKLKQIASALMMLGISPLALADFTIQDIRVEGLQRTEPSTVFNYLPVKVGDTYNDTHGSAIIKSLYATGFFDDVRVETAD

GQLLLTVIERPTIGSLNITGAKMLQNDAIKKNLESFGLAQSQYFNQATLNQAVAGLKEEYLGRGKLNIQITPKVTKLARNR

VDIDITIDEGKSAKITDIEFEGNQVYSDRKLMRQMSLTEGGIWTWLTRSNQFNEQKFAQDMEKVTDFYQNNGYFDFRI

LDTDIQTNEDKTKQTIKITVHEGGRFRWGKVSIEGDTNEVPKAELEKLLTMKPGKWYERQQMTAVLGEIQNRMGSAG

YAYSEISVQPLPNAETKTVDFVLHIEPGRKIYVNEIHITGNNKTRDEVVRRELRQMESAPYDTSKLQRSKERVELLGYFDN

VQFDAVPLAGTPDKVDLNMSLTERSTGSLDLSAGWVQDTGLVMSAGVSQDNLFGTGKSAALRASRSKTTLNGSLSFT

DPYFTADGVSLGYDVYGKAFDPRKASTSIKQYKTTTAGAGIRMSVPVTEYDRVNFGLVAEHLTVNTYNKAPKHYADFIK

KYGKTDGTDGSFKGWLYKGTVGWGRNKTDSALWPTRGYLTGVNAEIALPGSKLQYYSATHNQTWFFPLSKTFTLMLG

GEVGIAGGYGRTKEIPFFENFYGGGLGSVRGYESGTLGPKVYDEYGEKISYGGNKKANVSAELLFPMPGAKDARTVRLSL

FADAGSVWDGKTYDDNSSSATGGRVQNIYGAGNTHKSTFTNELRYSAGGAVTWLSPLGPMKFSYAYPLKKKPEDEIQ

RFQFQLGTTF 

>11346784|gi [OuterMembrane] membrane integral membrane protein|outer membrane protein   

MKKHLISICALVAMANAATIKDIKFIGLNHLSNTSAINIAGLKIGEEINPAKINTAILNLYKQNYFENIAVENNNGILEIIVTEK

PTIAKVTITGIASNDRKQVESILGIKRGTLLDEGNIKEAIERIKAYYEAKSYFDTIVEYKKKTLENTDGLELEFIVNRGENIIIDN

VHLSGAKKFSYSDIEPAVVNKEKEFMGWMWGRNDGKLKVFELSNDSSRIADEYMKKGYLDVQVSSPYLKTYTDTYQA

NLTYFIKEGKPYKIKSISIENPLFDDKQNAQTVKDLRSSAGKTINIEDIRKDVKTIETQSADLGYAFVEVYPDIQKNDQTQEA

TVVFKVIPHDKVYIRNVIISGNSRTVDRVIRRELYITEGNLYNRTDLSESKNALKRTSYFDDVNIKEEKVDDTHIDLIVDVKE

ASTGAISGGIGYGSSDGILLNASLSDTNIFGSGIKSSVSVDKSDDTLSGRISLVNPRVLDSQYSLGGTLYSNDYEWDNYSEK

NYGFDITIGRQFARYYNVSLTYNLEQSDIYHLSPTLLRTGYELGKSIKSSITPAITFNDTDDYYLPRSGIIASTSLEYAGLGGD

QEFISSSSKFNFYQGLQDYIGYDLIYRYKASFYKVWDEGYLPINQRIYLGGIRSIRGFESRTVSPKNQWGDEIGGTIAFANS

VELSFPLIDRIKLRGSVFFDYGMIGRKNLDEIKRMSTGIGIEWITPIGPLQLVFAKPLNDKKGDDTNSFEFNLGTRF 

>11350716|gi [OuterMembrane] membrane integral membrane protein|outer membrane protein OprN 

precursor PA2495  

MIHAQSIRSGLASALGLFSLLALSACTVGPDYRTPDTAAAKIDATASKPYDRSRFESLWWKQFDDPTLNQLVEQSLSGN

RDLRVAFARLRAARALRDDVANDRFPVVTSRASADIGKGQQPGVTEDRVNSERYDLGLDSAWELDLFGRIRRQLESSD

ALSEAAEADLQQLQVSLIAELVDAYGQLRGAQLREKIALSNLENQKESRQLTEQLRDAGVGAELDVLRADARLAATAAS

VPQLQAEAERARHRIATLLGQRPEELTVDLSPRDLPAITKALPIGDPGELLRRRPDIRAAERRLAASTADVGVATADLFPR



VSLSGFLGFTAGRGSQIGSSAARAWSVGPSISWAAFDLGSVRARLRGAKADADAALASYEQQVLLALEESANAFSDYGK

RQERLVSLVRQSEASRAAAQQAAIRYREGTTDFLVLLDAEREQLSAEDAQAQAEVELYRGIVAIYRSLGGGWQPSA 

>11350718|gi [OuterMembrane] membrane integral membrane protein|outer membrane protein 

precursor CzcC PA2522  

MPILRPLASAGKRACWLLMGLCLGLPALANEAPVSFNGTSISLEQALERALRSNPELAAVGRETEIASGARQQAGLIPNP

DLSWSVEDTRQGNRQTSVSIAQPLELGGKRGARVEVAKRGSEIAWTQLEVRRAELRAQVRGAYYAALTAQERVRLAKT

SLDLARRALQAADRRVKAGSISSVERVRAQVLADNAQLDLSQAELEQQRTYVQLSSTWDEPQPGFARVGGALDAVPA

SITRGALLRHLDESPTLRLAAQEVARGEAQVDLEKRQRIPNLTVSIGSKYDQTARDGRGERVNLIGLSMPLPLFDRNQGN

IYAAQSRADQARDLQRATLLRLRSEAVQAYDQLRTSEQELALVRRDLLPGAQSALDSMTRGFEMGKFNFLDVLDAQRT

LVGVRAQYVRALDAAAQARVSMERLLGEDIGHLGQ 

>11352555|gi [OuterMembrane] membrane integral membrane protein|secretion protein XqhA 

PA1868  

MPRCSTRSAQRLSPLFLVLSLAVLGLAPPVHPAPAETAAAQEEEQWTINMKDAEIGDFIEQVSSISGQTFVVDPRVKGR

VTVVSQARLSLAEVYQLFLSVLATHGYAVLPQGDQARIVPNMEARQDAAQKTVRDGPGSLETRVVQAQQTSVAELIP

MIRPLVPAHGHLAAVPSANALIVSDRRSNIERIEAIVRSLDRAGEHDYSIYDMRHAWVAEIAEVLDRSVTPAAGKSAATV

QVLADSRSNRLVLLGPPQARARLLRLAQSLDVPSSRSANSRVIRLRHGDAKTLAATLGEIGESLHGERGQDGRGSGKRGL

LVRADESLNALVILADPEDVGLLEDIVRQLDVPRAQLLVEAAIVELSGEIGDALGVQWALRSGHVAGGAGFADSGLSIGT

LLGALQAGKPPAELPDGAIVGLGSRDFGALVTALSRNSRSNLLSTPSLLTLDNQKAEILVGQNVPFQTGSYTTSASGSSNP

FTTVERKDIGVTLKVTPHIGEDRMLRLEIEQEISSIAPTATLAAKAVDLVTNKRSIKSTVLADDGQVIVLGGLIQDDLQRSD

SRVPLLGDIPGVGRLFRSSRETRVKRNLMVFLRPSIVRDAAGLERISHGRYRSIQLLRGAAGEPARPLFEDAGAIDLRPAA

QVAPAPIGSPRSYPAPAPVLMEKPRLADPASLGDGRGGEVLEVRQGTHAPQPPSPQRYAVRLVEGSSEAFMRALIERH

PGLSLRLRRELRDGQELFAVERGDYLDPEQARRALAELPESLPRGKARVIAHTPGSAL 

>11353175|gi [OuterMembrane] membrane integral membrane protein|"hemolysin activation protein 

HecB, probable NMB1762 " 

MKLPLSYLPNIRFLSWCCLLAGIIAPATLLASPNPAEIRMQQDIQQRQREEQLRQTMQPESDVRLHQKNTGETVNQLM

GDDSSQPCFAINEVVLEGEHHARFQFALKRALRETGFQAGKCLHAGNINQIMSLAQNALIGRGYTTTRILAAPQDLNSG

KLQLTLIPSYLRSIRIDRSNDDQTHAGRIAAFQNKFPTRSNDLLNLRDLEQGLENLKRLPTAEADLQIVPVEGEPNQSDVV

VQWRQRLLPYRVSVGMDNSGSEATGKYQGNITFSADNPLGLSDMFYVNYGRSIGGTPDEESFDGHRKEGGSNNYAV

HYSAPFGKWTWAFNHNGYRYHQAVSGLSEVYDYNGKSYNTDFGFNRLLYRDAKRKTYLGVKLWMRETKSYIDDAELT

VQRRKTAGWLAELSHKEYIGRSTADFKLKYKRGTGMKDALRAPEEAFGEGTSRMKIWTASADVNTPFQIGKQLFAYDT

SVHAQWNKTPLTSQDKLAIGGHHTVRGFDGEMSLSAERGWYWRNDLSWQFKPGHQLYLGADVGHVSGQSAKWLS

GQTLVGTAIGIRGQIKLGGNLHYDIFTGRALKKPEFFQSRKWASGFQVGYTF 

>11353176|gi [OuterMembrane] membrane integral membrane protein|"hemolysin activation protein 

HecB, probable NMB1780 " 

MKFFPAPCLLVILAVIPLKTLAADENDAELIRSMQRQQHIDAELLTDANVRFEQPLEKNNYVLSEDETPCTRVNYISLDDK

TVRKFSFLPSVLMKETAFKTGMCLGSNNLSRLQKAAQQILIVRGYLTSQAIIQPQNMDSGILKLRVSAGEIGDIRYEEKRD



GKSAEGSISAFNNKFPLYRNKILNLRDVEQGLENLRRLPSVKTDIQIIPSEEEGKSDLQIKWQQNKPIRFSIGIDDAGGKTT

GKYQGNVALSFDNPLGLSDLFYVSYGRGLAHKTDLTDATGTETESGSRSYSVHYSVPVKKWLFSFNHNGHRYHEATEGY

SVNYDYNGKQYQSSLAAERMLWRNRLHKTSVGMKLWTRQTYKYIDDAEIEVQRRRSAGWEAELRHRAYLNRWQLD

GKLSYKRGTGMRQSMPAPEENGGDILPGTSRMKIITASLDAAAPFILGKQQFFYATAIQAQWNKTPLVAQDKLSIGSRY

TVRGFDGEQSLFGERGFYWQNTLTWYFHPNHQFYLGADYGRVSGESAQYVSGKQLMGAVVGFRGGHKVGGMFAY

DLFAGKPLHKPKGFQTTNTVYGFNLNYSF 

>11353796|gi [OuterMembrane] membrane integral membrane protein|multidrug efflux pump channel 

protein NMB1714  

MDTTLKTTLTSVAAAFALSACTMIPQYEQPKVEVAETFKNDTADSGIRAVDLGWHDYFADPRLQKLIDIALERNTSLRTA

VLNSEIYRKQYMIERNNLLPTLAANANDSRQGSLSGGNVSSSYKVGLGAASYELDLFGRVRSSSEAALQGYFASTANRD

AAHLSLIATVAKAYFNERYAEEAMSLAQRVLKTREETYKLSELRYKAGVISAVALRQQEALIESAKADYAHAARSREQAR

NALATLINQPIPEDLPAGLPLDKQFFVEKLPAGLSSEVLLDRPDIRAAEHALKQANANIGAARAAFFPSIRLTGTVGTGSA

ELGGLFKSGTGVWSFAPSITLPIFTWGTNKANLDVAKLRQQVQIVAYESAVQSAFQDVANALAAREQLDKAYDALSKQ

SRASKEALRLVGLRYKHGVSGALDLLDAERSSYAAEGAALSAQLTRAENLADLYKALGGGLKRDTQTDK 

>11353851|gi [OuterMembrane] membrane integral membrane protein|pilus secretin   

MNTKLTKIISGLFVATAAFQTASAGNITDIKVSSLPNKQKIVKVSFDKEIVNPTGFVTSSPARIALDFEQTGISMDQQVLEY

ADPLLSKISAAQNSSRARLVLNLNKPGQYNTEVRGNKVWIFINESDDTVSAPARPAVKAAPAAPAKQQAAAPSTKSAVS

VSKPFTPAKQQAAAPFTESVVSVSAPFSPAKQQAAASAKQQTAAPAKQQAATPAKQTNIDFRKDGKNAGIIELAALGF

AGQPDISQQHDHIIVTLKNHTLPTTLQRSLDVADFKTPVQKVTLKRLNNDTQLIITTAGNWELVNKSAAPGYFTFQVLPK

KQNLESGGVNNAPKTFTGRKISLDFQDVEIRTILQILAKESGMNIVASDSVNGKMTLSLKDVPWDQALDLVMQARNLD

MRQQGNIVNIAPRDELLAKDKAFLQAEKDIADLGALYSQNFQLKYKNVEEFRSILRLDNADTTGNRNTLVSGRGSVLIDP

ATNTLIVTDTRSVIEKFRKLIDELDVPAQQVMIEARIVEAADGFSRDLGVKFGATGKKKLKNDTSAFGWGVNSGFGGDD

KWGAETKINLPITAAANSISLVRAISSGALNLELSASESLSKTKTLANPRVLTQNRKEAKIESGYEIPFTVTSIANGGSSTNTE

LKKAVLGLTVTPNITPDGQIIMTVKINKDSPAQCASGNQTILCISTKNLNTQAMVENGGTLIVGGIYEEDNGNTLTKVPLL

GDIPVIGNLFKTRGKKTDRRELLIFITPRIMGTAGNSLRY 

>11354392|gi [OuterMembrane] membrane integral membrane protein|agglutination protein VC1621  

MAHTGENVLKGLPLKAIALAIALSNPVSAQTLEQAVSITLASNPELKSAFNQFKSREYDAEASSGAYLPKIDLDAGIGYEAI

NPAESSGNRNTDLTRKDATLTLTQLIWDGSATLNDMDRTAAEAEADRYQLLADASNMALEVAKIYLDATKASEILTLSE

NNLAIHKDIYRDIKKRADSGIGSTADVTQVEARLAKAHSNLVAAQNNLFDIYTQFRRLVGQEPVSLEFPRADQNAIPPTL

ENALNMAQENHPVIKVAQADVDAARFQYKQSKAPNYPTLSFEAAQSWRNDAGGIEGSSDELSAMLRLRYNLYNGGS

DSDRTESAAYQLNRSKDLREKTFRTVEEGLRLSWSALDLTLQQKQFLADHVDSASKTVVSYRKQYQIGQRTLLDLLNTEN

ELFEARKDYLDARYAEQYAKYRV 

>11354911|gi [OuterMembrane] membrane integral membrane protein|fimbrial assembly protein 

VC2630  

MKYRDITMKNGLKTYVAQTWLTLWVGLALCASSMVFSAESATANQLENIDFRVNKEKAAVLIVELASPSAVVDVQKV

QEGLSIELLKTDVADDKLYLLDVKDFSTPVESVEVFRKEPSTQLVVTVDGEFQHDYTLKGKYLEVVISKLKADEKPKPKSVL



EKEGKLISINFQDIPVRNVLQLIADYNGFNLVVSDSVVGNLTLRLDGVPWQQVLDIILQVKGLDKRVDGNVILIAPKEELD

LREKQALEKARLAEELGDLKSEIIKINFAKASDIAAMIGGEGNVNMLSERGSISIDERTNSLLIRELPDNIAVIREIIESLDIPV

KQVQIEARIVTVKEGNLEELGVRWGVMSTNGSHSVGGSIESNLWQKGLLADDEFPVDEFLNVNLASTSANASSIAFQV

AKLGSGTLLDLELSALQNESKAEIISSPRLITTNKQPAYIEQGTEIPYLESSSSGASTVAFKKAVLSLKVTPQITPDNRLVLDLS

VTQDRRGETVKTGTGEAVSIDTQRIGTQVLVNNGETVVLGGIFQHSINNSVDKVPLLGDLPVLGALFRRTYEQMGKSEL

LIFVTPKVVIQ 

>11360479|gi [OuterMembrane] membrane integral membrane protein|Activation/secretion protein 

ethB 

MKLKNAFLPAMGNALGDVVRARAPPFWDNTPTDESRRALQNSAREVNSLLEQQSLQRLEKQRQARPSAAAPAQLRE

DTSCLPIDGVYLTGITLLSLRDLRALDPLPTHCIRSRDVNHLAKQLTALYLEKGYITARVQFLRPNARGELGVRVTERFIERIE

GGDRGVNRRWLFPGAVGKPLRLASLDQGLDQANRLRSNHVSMDILPGERVGGSVIRLYNRRERPWQVSGSLDNYGQ

QSTGEWVARGSATLDSPLGLSDFVSLSASTTLAQPSARYSRAYMLFYSLPYGDLTFSGFASFSDYQMHQSLPHIRILLDG

QASQYGLRGDAVLQRSQRQINTLGVQLTYKRIRSYLQDDLLRVSSPTLSVAELGLSHLHILSGGVATGNLSVERGLSILGA

DRGRQRTGAEAQYTKLKLSAGVSQRVTLADDVYLFNAQWYGQYSRDPLPGVEWVSLTERTAVRGFKRGTLSADNGW

YWQNTLSRPLRWRAFTVTPRIGLDVGRVLSNAGDQGWQSGVGAVAGVTLSSASAQLDIEVGRARAISNNNFPSQSTQ

LLTRFSYSF 

>11360960|gi [OuterMembrane] membrane integral membrane protein|fimbrial assembly protein 

XF0373  

MIDLRDSMMTLFEVLGLRFFRRIASVRVCAIWVCMAFAWCCIVGTVSAENKQAIPVPKVANAPLSVSKIDFKRGDDGS

GRLILKFDGQGATPDLRTQGGTVLVDLGTAVLPTVLQRQINVVDFATPVQRIDAKPMGKGAQLVLSTKGAFESLAYQT

GDEYVVEIVPRKGEAAMGGAITPESVSKSAAKISAQGYSGRPVTFNFQDVPVRTVLQLIADESNLNIVASDTVQGNVTL

RLINVPWDQALDIVLRAKGLDKRRDEKVIWVAPQQELAKYEQEKEDARIAIENREGLITDYVQINYHSATVIFKALTEAKG

MGGGGNGTPNNNSDDAFLSPRGRLVADERTNTLMISDIPKKVAQMRTLIQHIDRPVDQVLIEGRIVIATDSFARDLGA

KFGVGAASRFSDNTATIGSHVTTADSSTSATRGLNVDLGGPTNTTASVLPSLAYTLLGPKFNLDLELSALQQESRGEVISN

PRIVTANQREGYIKQGKEIGYVTITGGVAGGQATPNVQFKEAVLELRVTPTITNDNRVFLNMTVKKDEIDQMITIANFGT

VPTLNKREINTAVLVDDGQTVVIGGVYEFSDRNSVSKVPFLGDVPFLGNLFKKRGKDKQKAELLIFVTPKVLRVANATAA

VH 

>11360973|gi [OuterMembrane] membrane integral membrane protein|general secretion pathway 

protein D TC0861  

MKNVLRYGFIGAFCFGSLDIPVFSITVAEKLASIEGKTEAQAPLAHISSFNSELKEANALLKSLYDEALSLRSLGETSQEVWN

DLRDRLISAKQRVRALEDLWSAEVSEKGGDPEDYALWNHPETTIYNLVSDYGDEQSIYLIPQNVGAMRITAMSKLVVPK

EGFEECLSLLLARLGIGVRQVSPWIKELYLTSKEETGVVGIFGARQDLDVLPSTAHIAFVLSSKNLDARSDVQALRKFANSD

TMLIDFIGGKIWLFGVVHEITELLKIYEFLQSDNIRQEHRIVSLSKIDPFEMLAILKAAFREDLAKEGEDSAGVGLKVVPLQN

HGRSLFLSGALPIVQKAIDLIRELEEGIENPTDKTVFWYNVKHSDPQELAALLSQVHDIFSSGSGIAGSQDTSVSANKSGA

ASNGLAVQIDTSIGGTSKEGSTKYGSFIADSKTGTLIMVIEKEALPKIKMLLKKLDVPKKMVRIEVLLFERKLSSQRKSGLNL

LRLGEEVCKQGTQAVSWANGGILEFLFKGGAKGIVPSYDFAYQFLMAQEDVRINASPSVVTMNQTPARIAIVEEMSIAV

SSEKDKAQYNRAQYGIMIKILPVINIGEEDGKSFITLETDITFDSTGKNQADRPDVTRRNITNKVRIQDGETVIIGGLRCNQ



TMDSRDGIPFLGELPGIGKLFGMDATSDSQTEMFMFITPKILDNPVEEEEKLECAFLASRPGENEDFLRAVVSGQQAAK

QAMEKKESIAWREETHSLREGVEYDGRE 

>11360974|gi [OuterMembrane] membrane integral membrane protein|general secretory pathway 

protein D precursor XF1527  

MISRLLTVSIVTALLGACVTPPSPMIKRNTLLHKHPATTDIPTTQLPDAVGTATVPLPDTTETPTALLSDAGGPLPVIRRGN

GKVINQTVAATPPPSMGVAGKGSATFNFEGESLQAVVKAILGDMLGQNYFIASGVQGTVTLSTPKPVSSAQALSLLEM

VLGWNNARMIYNNGRYSIVQADQALAGTVAPSTAPPAVARGFEVRVVPLKYISASEMKKVLDPYARPNAIVSIDTTRN

LITLAGTRVELENYLRTVQIFDVDWLSGMSVGVFPIQSGKADKVAADLEKVFGESGKTPSAGMFRFMPLESANAVLVIT

PQASYLDQIQKWLDSVDSVGGALSLFSYALKYIKANDLANRLTEVFGVGARREDSNVSLAPGAQLGVLGSGGSGDSLPS

AGGGGSLSAVPSNGGTDNTSSANGGLGGSTLQLSPRTQGNGSVTLHVQGDTVGVSAVEEINTLLVRATPQAWRSIRD

VIEKLDVMPMQVHIEAQVAEVSLTNQLSYGVNWFFQNSVNAAADAADNGASNGTGIGLGAGLPSAAGRSGWKSIAG

KVTSNGLAWTFLGKNAAAIINALDQVTQVRLLQTPSVFVRNNAEATLNVGARIPINSTSINTGLGSNSTYSSVQYIDTGVI

LKVRPRVTKDGMVFLDIVQEVSTPGSLPAACSSASSTLVNSAACNVQINTRRIKTEAAVQSGDTIMLAGLIDSNSGKGSN

GVPFLSKVPIVGGLFGTKAQNNNRREIIVLLTPEIVRNPQEARNLTDEYSQKFNAMEPLPGLNTK 

>11362429|gi [OuterMembrane] membrane integral membrane protein|outer membrane hemolysin 

activator protein XF2550  

MHLERSLSQQHKQGKGMIQNTKTSSLNTMAIRFKPYIRWCLLPLIAALLQQQSAYAQVAPPDQELLRQQERERALREQ

LERDTDARLQEVPGKTPSLLPRDETPCFPIQKIFLEGDKAARFQWALTAANPPHDPAIGRCLGTAGINIVISRVQNAIISR

GYVTTRVLAAPQDLKSGELHLTLIPGRLAHIRFAPGTKPDATFWNAIPAHPGDLLNLRDIEQGLENFKRVPTVEADIQIVP

TEGDNSQPGQSDLLISWTQGRPVRFNASFDDSGSKSTGKTQAGATLSLDHALTQNDLFYISLNRSAFNGSKRGTRGITL

HYSMPLGNWLIAATHSGYNYHQSIAGSQQTYIYSGESHNSELKLSRRLIRTARSKSGIYLRGWTRDSKNFIDDTEVLVQR

RRMAGWEMGLTYRRYISTATLDTTLGFRRGTGAFGALPAPEELFDEGTSRPKIYFADAQFNLPFQLGRQSLRYTGSWR

AQWNRTPLITQDRFSIGGRYTVRGFDGETTLIGERGWLLRNDLGLSLGGDQEAYLALDYAHIGGASAYLQQGNHLAGT

ALGLRGGHRSLFWDVFVGAPINRPRTFSNAYTVTGFSLNWSF 

>11362809|gi [OuterMembrane] membrane integral membrane protein|type III secretion protein SctC 

TC0045  

MNKNSLTCQDLKEVGYTVNFEDISILELLQFVSKISGTNFVFDSNDLQFNVTIVSHDPTSVDDLATILLQVLKMHDLKVM

EQGNNVLIYRNPKLSQLSTVVTDGSAKDTSEAVVVTRVFRLYSVSPSAAVEIIQPLLSHDAIISASESTRHIIVSDIAGNIEKV

RELIQALDSPGASIDMSEYEVQFANPAALVSYCQDVLGAMTEEEGFQIFIQPGTNKIFVISSPRLTTKAIQLLQSLDIPEMA

HTLDDVTSPASALGSSGSANPKSMRFFMYKLKYQDGSAIAQAIQDIGYNLYVTTAMDEDFINTLNTIQWLPINNSIVVIG

NQANVDKVVSLLNGLDLPPKQVYIEVLILETSLEKSWDFGVQWAALGDEQGKVAYASGLLSNTGVVDPLRNQTPPVAP

NPGNISLPTPGQLAGISDMMYGSSAFGLGIIGNVLSHNGKSYLTLGGLLSALDQDGDTTVVLNPRIMAQDTQQASFFV

GQTIPFQTTSTVIQETGSVTQNIEYEDIGVNLVVTSTIAPNNVVTLQIEQTISELHSAQGVLTPVTDKTFAATRLQVPDGCF

LVMSGHIRDKLTKIVSGVPLLSSLPLIKGLFSRTIDQRQKRNIMIFIKPKVISSFEEGTVLSNSEGYRYNWESERGSLEVAPR

HAPECQNAPKVQTESDFKMLEIEAE 

>11559475|gi [OuterMembrane] membrane integral membrane protein|GspD  



MTRNRFVMRRIATTLLVAGIIVSQAAYAQVTLNFVNADIDQVAKAIGAATGKTIIVDPRVKGQLNLVAERPVPEDQALK

TLQSALRMQGFALVQDHGVLKVVPEADAKLQGVPTYIGNAPQARGDQVITQVFELHNESANNLLPVLRPLISPNNTVT

AYPANNTIVVTDYADNVRRIAQIISGVDSAAGAQVQVVPLRNANAIDLAAQLQKMLDPGAIGNSDATLKVSVTADPRT

NALLLRASNASRLAAAKRLVQQLDAPSAVPGNMHVVPLRNADAVKLAKTLRGMLGKGGNDSGSSASSNDANSFNQN

GGSSASGNFSTGTSGTPPLPSGGLGGSSSSSYGGSGGSSGGGLGTGGLLGGDKDKSGDDNQPGGMIQADSATNSLIIT

ASDPVYRNLRSVIDQLDARRAQVYIEALIVELNSTTQGNLGIQWQVASGQFLGGTNLAPTAGNGLGNSIINLTAGGLTN

AAGGITGGGLASNLGQLSQGLNIGWLHNMFGVQGLGALLQYFAGVSDANVLSTPNLITLDNEEAKIVVGQNVPIATGS

YSNLTSGTTSNAFNTYDRRDVGLTLHVKPQITDGGILKLQLYTEDSAVVNGTTNSQTGPTFTKRSIQSTILADNGEIIVLGG

LMQDNYQVSNSKVPLLGDIPWIGQLFRSESKVRAKTNLMVFLRPVIISDRSTAQEVTSNRYDYIQGVTGAYKSDNNVIR

DKDDPVVPPMPLGPSQGGTAAGNLFDLDKMRRQQLQRQVVPVPAQPLPEATPAQPQGVPLQAVPQQPLTTAPGAS

Q 

>12484564|gi [OuterMembrane] membrane integral membrane protein|CztC  

MAISVKTLLGATALWLAASAVQAQTLTLDRALQTAFANNPDLAAAQWEIDIAQGGRQQAGLMPNPVASWDAEDTR

RNTRTTTIKLSQTLELGGKRGARIDLATRAQDAAALTLEQRRNDLRADVIDSYYGALRAQERLDLAQRSVALAERGLVVA

NGRVRAGKSSPVEATRAQVQVSQIRLEMDRAQIGLSDAYRRLAAITGSAAPDFQAVATQSQSAPPLPAFTPLLARLEQT

TQLRLAELHIQQNEASVGLEKAQRIPDLDVSIGSQYDAGVRERVNLVGVSMPIPLFNRNQGNVLAASRRADQARDLRN

ATELRLRTETRQALDLWQTANTEVRAFNQQILPAAQSAVDSATRGFEMGKFNFLDVLDAQRTLIAARTQYLTATAQAT

DAWVRIERIYGDLAQF 

>12517375|gi [OuterMembrane] membrane integral membrane protein|type III secretion apparatus 

protein  

MKIKLRITIILISVLCIFNGLLTPGAYAAAANGYVANKENLRSFFETVSSYAGKPTIVSKLAMKKQISGNFDLTEPYALIERLS

AQMGLIWYDDGKAIYIYDSSEMRNALINLRKVSTNEFNNFLKKSGLYNSRYEIKGDGNGTFYVSGPPVYVDLVVNAAKL

MEQNSDGIEIGRNKVGIIHLVNTFVNDRTYELRGEKIVIPGMAKVLSTLLNNNIKQSTGVNVLSEISSRQQLKNVSRMPP

FPGAEEDDDLQVEKIISTAGAPETDDIQIIAYPDTNSLLVKGTVSQVDFIEKLVATLDIPKRHIELSLWIIDIDKTDLEQLGAD

WSGTIKIGSSLSASFNNSGSISTLDGTQFIATIQALAQKRRAAVVARPVVLTQENIPAIFDNNRTFYTKLVGERTAELDEVT

YGTMISVLPRFAARNQIELLLNIEDGNEINSDKTNVDDLPQVGRTLISTIARVPQGKSLLIGGYTRDTNTYESRKIPILGSIPF

IGKLFGYEGTNANNIVRVFLIEPREIDERMMNNANEAAVDARAITQQMAKNKEINDELLQKWIKTYLNREVVGG 

>12620518|gi [OuterMembrane] membrane integral membrane protein|RhcC1  

MLARSTVVHILKRIFCAGVLICVGILRTSAASLSLPPAPYSYTVLDQDLAAALQEFGNNLNIRVNVSADVRGRIRGRMPDL

PPREFLDRLTALYNLQWYYDGLVLYISAAQEAQSRLIVLNPISFDALKAALDALNISDERYIVKPAPGEGLILASGPPRFVAL

VDQTLKGLVAEAQARRSPAAERSQHESVLMLFRGSSSTVFRDGRPEASPETPLHGGAVREAGPGQK 

>12620550|gi [OuterMembrane] membrane integral membrane protein|RhcC2  

MKVLNNAAGATQPPAITNPQRSAALNRLCYLLCGFALLFPLAASAETKRDGKGEMPRAAPGSTTGTLNITSSQGKTVHL

SAPAATIFVADPAIADYQAPSSSTIFVFGKKSGRTSLFALNENGEALAELRIVVTQPLEDLRAALKAEVGDYPIQVSYTPRG

AILSGIAPNADVVEAARKVTEQFVGAGAPVVNKIQVAGSLQVNLSVRVAEVSRTAVKDLNINFTASGPNGAFLATGKPG

GSGRAGGGGTIGIGFSTGNINLSAVLDALASEHLASILAEPNLTAMSGEAASFLAGGEFPIPVMQDNRQVSVQFRQFGV



SLEFVPTVLSNNQIIVRVKPEVSELSTEGEVKINGMAVPALSTRRASTVVELASGQSFAIGGLIRRNFNTDIGEFPWLGDV

PILGALFRSSSFQKRETELVIVVTPYIVRPGSNPSQISIPTNRIAPPSDAGRILTNTVARPPQGRDAPRASAPGLTGNAGFII

E 

>12720262|gi [OuterMembrane] membrane integral membrane protein|LspB  

MDLGGKGGALNFDEVSQRYLNKPLSTKVVFQLVKDLTDLLYRSGYVTSAIGLKNPKIKNGDLEFVVLWGTVNDILVAGE

KATHFRDKAMLAVLPNLKNKLLNVYDIDQMVEILNTTNKSAKVSVVASQEKGASNLNIERVRNDWPEVTLSINNSGTE

NNANGRNQASLNVAWSDLLGTNDRWSFSTGYRFYKHSKANQQRNYALSYVQPLSFSTLELKLAESEYKKSLQGENDVY

TSSGKTQTATLKLSHVLLRNKETILSVYGELEFKKRLSYFSDIEIGDYHNNKLNIGLSYVTNLGYGKLYSDIAYANGLRWFGA

DYSAYDTKREKTLKLLSGSVNWLRPIVMFDRSLTYQARIGAQYGFDSLYSENQFSIGDEYTVRGFKGGAASGDSGAYFS

QTLSIPFYPQKAYLSQISPFVGVDIGKVHVKQSHQTDTLAGFALGVKGQVRLFNFSFTYAQPLNTVRKVKPQDKKPVYYV

SGSVSF 

>12721161|gi [OuterMembrane] membrane integral membrane protein|RcpA  

MNNKCITKKWLSVLLIGSGLIWSSLVYSKTFNLEQGGTKLVRTDEKIDTIFVSSPSVADYEILDDNSFIIYAKEEGRAEVTAF

GQDGKPLTTDFINVNPLISNINDISDTNRQIKARFPNSNLSVKKVGKAYVIEGKARTQEESEEAHRIVGEALGNSKKVTET

SFNRSEGVKEYIPFLDKYQFDGVINNASVADSTQINVKLSVVEVNKKLTEALGINWGRVVGVHSGPLLGGSVSLSGGFSG

SGGSTLNINATGVSAFINALNNQDNGKILAEPSISLLSGETADILVGGELPFAQKDKEGSATIIYKEFGVKLIVGAKVQKNK

RIRLALDQSVSTIAGSYAYDNVGTVPYFNTRRAKSIFEVADGESFIIGGLFSSQDAEGINKVPLLGDIPILGSFFRNARTDRE

DKELVIVATVNVVKPVHESDIVYPTFEQTGTMERFFNLTPIKNVYHKTLSTNFLRNGGFIQ 

>12721580|gi [OuterMembrane] membrane integral membrane protein|ComE  

MWRAFRKISLVYFLCGVAYVGSSQAQDAEHFYLRLKQAPLVEMLQYLALQQHQDLLIDDHLEGTLSLQMKKTTFEKCL

QSIARMKQLELHQEGKSYYLTSPSGVAANDTHHPTSLMTSSIKLHFAKAAEVVKSLTSGQGSLLSVGGSLSFDERTNLLLI

QDEPQSIQRIKALVAEMDKPIEQIAIEARIVTMTDESLQELGVRWGLFQATEQAHTIAGSLAANGFSNIENQLNVNFST

NSAPVGSIALQLAKINGRLLDLELTALEREKHIEIIASPRLLTTNKKSASIKQGTEIPYVMKRGKDKSESVEFREAVLGLDVTP

HISKDNTILLDLLITQNTLGAPVVYDKGEIVSIDKQEINTQVVAQDGETIVLGGVFHDTMTKGVNKVPLLGDLPLLKHVFS

QKTERHQKRELVIFVTPHIIKPSQGSPEQKTTRVKKSAKSR 

>12722419|gi [OuterMembrane] membrane integral membrane protein|IbeB  

MQKTMMTFLLSSMLLGCQQTEVDLQSNIQLPDVYQYARLEKGAPIVQNWWESWQDPQLSRLIQQGLAQNHQLAIA

KSKIQEAQAIVKIAQSTRFPTIGALANSGKSHLDIEQIDITPSGVLGGIRVAWEPDIFGQKRSDTDAAQATVLGAQQQFY

AAQILVASEIAHYYLQALHNKKQQALLQRTQMALKALQNYIEGRFNAGQASAYERNEIKIKRHSLAAKQAILDAQFIAAQ

NAIAVLIGETPQHFKLDIGQMQNVDILSHLPRPPKGIQPADLLHQRPDIQAQTANVKAHAAKLASAKADLFPRFTLDFL

WQTGRIKLDADLPTLQAWQNVVSAGIQLPIFTAGRIQANIQASDERLQQALLQYDRTLLQALAEVENHYQQQFSLTQQ

ARLLTQASRTQQQQVRDTQKLFQYGDYTFDRVLQARLDALTLEEKQLENQLACAMNLVLLYKAIGVGWQSQ 

>13096074|gi [OuterMembrane] membrane integral membrane protein|CS12 fimbria outer membrane 

usher protein precursor  



MHKYQILMISFFVLCAETFAEDYFNPSLLATDIIGEGNIDLSAFSRHGGGMEGEREVAIYVNNNFYSRRTLVFKNTSDKGL

LPEFTPGFFDNLVSGDILVSEKNKIISSSDFLKKVPYSDINFDQGMSRVNVSIPQAYLGDGAKLISSPDTWEYGVPAFLLDY

NISGNRNASGNNDSRSLYISSQMGVNLMKWHLRTSSSYSNYKTNSVWGGARSERNSFYNTYAERDISSLRAVLRLGEIS

TRGLILDSVPFRGVKLSSSDDMLDARLRNYTPTVRGMARSQAVVTITQNGRQVYQTNVPAGPFELNDFYLSGYSGDM

QVTVREADGSEHSFLQPYSTLPEMKREGISGFEISVGRYDNNGAEHYYDAESFVYGNWSRGFARGVTFFGETLQAEKY

QSLGVGSTLSLGRLGASSADISLSRVDKYGAIRGGQSYGFKYSKSQIETGTTLTLATYRYSTEHFYTFRDFVSKTDTARYVW

ENKLKNRMTLSLSQSLGEYGYLSASASKQDYWTSREVSRNYALTHSFNWNDIYLSTTLSMDDQRGREAGDLSNKQAGL

YVTVPLNKFLLGIDSTGSSLTWSTSHADHNVRNSVTLNGKMPESDVRYRVGGSWGNGNTEGSRTVSVSWSGDYVSTS

LGYARTGKYRTLDYNMSGAAVMYPWGIAMGNNSVTGDGAIVVETPGAKGVRTSTGYRTSWLGTSLVSSPRKYTENRI

DLYPDGLPDDTVLGETSRTTVPVKGAVVVLDYTVFRGKQVVFTLRQSNGKPLPFGTVVTLDGVSRGKENSGIVGEEGRV

YMAGMPEKGTLTATWGQDKSCSVPFRINQHKTEAVISEIHGVCRV 

>13421292|gi [OuterMembrane] membrane integral membrane protein|general secretion pathway 

protein D  

MTKVASSRSVLAAVAAALVMGGASLGPAPVLAQTQLLNVQDADIRVFIQDVAKSTGTTFIIDPRVKGTVTVASNGPLN

RRELFEVFLATLRANNFVATPAGNGAYRIEPSENAARQPSAAGGQFATEVFRLRTLDAASAVEMLKPLVGPQGQVVAN

PRGAVVVVADYADNVRRIRGLLAQVDQDRAMVHTVTLTHSSAREIAQVLNDMLATPGAEGKSGRGAVTVVPVDSSN

SVLLRGDSDAVQRLLPVIADLDRRAESSDDVRVVFLRHANAEQMLPVLQQLVGQATTSVTTSSSRGLSNARTATGASTA

TTAPSAPVAATPSANGPQATIARFPGANALIINAPPETQRTLAEVIRQLDVRREQVLVEAIVVEVTDGTAKQLGVQFLLG

GTNGTIPFVATNYTNATPSLLPLVGAAATTTSGADTEALKSLRDAAVSSLLTASGVTSGVVGRSGDALFGAIINAVKKDT

GSNLLSTPSIMTLDNEEARILVGQEVPITTGEVLGDSNANPFRTIQRQNVGIQLEVKPQINAGGGITLFLRQEVSSVAGPV

SVGSSELIINKREIETTALVDDGDIVVLGGLLDQQETQSAQRTPGLGDVPGLGALFRSTARERKKTNLMVFIRPRIIRSSAD

ARNLTAPRYDYMRNLPPMTTPDGDNSLDAVMRDYLNAARPVAAPTAAKPATTP 

>13422053|gi [OuterMembrane] membrane integral membrane protein|efflux system protein  

MLRNFTLILVASTAVGACTLAPQYERPVLPVAQTWSTPAPEAATTVSAADLDWRQVLVDPRLQGVVDLALQQNRDLR

VAVLNIEKARAQYGVQRSALFPGVSGAVSEQRGRTPASTSPTGQPFETDVFNATIGFTAYELDLFGRVRSLKDAALQSYL

ATEQTSRSVRVSLIAEIANAWLTLAADQERLALAKTTLATREDSLRLVRQRVDGGAGSLLDLRNAETLAETARADVAVYT

AQVAQDRNALTLLAGGDLPVDLLPPGRLDADSVLADLPAGLPSDVLARRPDVLAAERQLQAANANIGAARAAFFPRISL

TGSAGSASTDLDGLFKSGTSIWSFTPQISLPIFAGGANVANLNISKADRDIAVATYEKTVQTAFREVSDALSVRATVADRL

TAQERLTAAAADSTRLSQQRRDAGLDSALTLLDAQRSLYTAQQGLISARLAQATNLVTLYKTLGGGAPAT 

>13422305|gi [OuterMembrane] membrane integral membrane protein|type I secretion system outer 

membrane protein RsaF  

MRVLSKVLSVRTSLIALAMAMAVVGRADLAHAETLAEAITAAYQSNPNIQAQRAAMRALDENYTQARSAYGLQASAS

VAEVYGWSKGVNAKNGVEAASQTSTLSLSQSLYTNGRFSARLAGVEAQIKAARENLRRIEMDLLVRVTNAYISVRRDRE

ILRISQGGEAWLQKQLKDTEDKYSVRQVTLTDVQQAKARLASASTQVANAQAQLNVSVAFYASLVGRQPETLEPEPDI

DGLPTTLDEAFNQAEQANPVLLAAGYTEKASRAGVAEARAQRLFSVGARADYRNGSSTPYYARGGLREDTVNASITLT

QPLFTSGQLNASVRQSIEENNRDKLLMEDARRSMVLSVSQYWDSLVAARKSLVSLEEEMKANTIAFYGVREEERFALRS

TIEVLNAQAELQNAQINFVRGRANEYVGRLHLLAQVGTLEVGNLAPGVQPYDPERNFRKVRYRGALPTELIIGTFDKIAL

PLEPKKPAPGDTSPIRPPSSELPARPVSADKVTPPASMNDLPALTDDTPVQTAPRN 



>13423215|gi [OuterMembrane] membrane integral membrane protein|efflux system protein  

MRTSFLPALSAVATAALLAGCAVGPDYVAPPAPSADAFMGQPAVAARAAAPAPADAWWRGFNDPVLDRLVDRALA

QNLDLAQAAARVTQARAGLGAATAALLPSASIQAQGVANHASTQTPTGRLLAATPGFDRDGSLYEGNLVAGWELDVF

GGTRRDREAALARYDAAKAGVAAARLAVAAQTADTYILVRGLQERLAVARGQVETQARLVDTVRLQYDHGAAADLQL

QQAQGALAQTRAGIPVLEEGLEAALNAMDVIQGAQPGTYRAELVTTTAIPVAPGLTEAGGPAGLLRRRPDLVVAEQRL

RASNAEVGSALSQYFPKVSLSGLVGTATTSSATLFEGSATQAQGVLGLRWRLFDFGRVGAEVKAARGRKAEALAAYQQ

AVLRASEDVENAFVSLVKREVQARALSGGEASLAKARTASQVAYEAGAVSLVEVLDADARLLAVRDARAQARTEAARA

AIRSFQALGGGWSAS 

>13423368|gi [OuterMembrane] membrane integral membrane protein|outer membrane protein  

MALLLGSTALVAPQQAFAQAAQTGVVQRILVQGNERIEQGTVLSYLPIQPGDTVDSQRLDLALKTLARTDLFADVKIEM

LGGDLVVKVVENPIINQVVFEGNSSLKEDKLKDEVQIRPRGIFTRAKVQADVQRIIELYRRSGRISATVTPKVVELPQKRV

DLVFEINEGAKSGVLGINFLGNAEYSDNDLRDVIVTKESRWYKILTSNDNYDPDRIEYDREQLRKHYRNRGYFDFRVISSV

AELAPDKNGFAVTYTLEEGPKYKFGKITVETELKKLDGNLLAQILPVRTGQLYEDERIEQATDALTFAAGAAGFAFVDVRP

RYVPNRETKTVDVVFQVREGPRVYVDRIDIVGNTRTLDYVLRRELEVAEGDAYNRVLVDRSKNNMRRLGFFKEVEIEDA

PGSAPDRTSLRVKVEEQPTGELSFSAGYSSIDKLVLDVGITERNFRGRGQNLRARASVGSLRQQIDFGFSEPRFLGRNLVA

GVNLYTFRYDLSEFAAYDTKSVGGDVRFGFPLTNDSSMSLRYTVRQDEVSVADSLCASGSVSQILCLQRGAYITSLIGYGL

RIDKRNDPINPTRGWFADLNQDLAGVGGDVKYLKTEADAGWYWGFTKDLVFSATGSFGYIEGWGGDNVRINDRFYR

GGTSFRGFEIAGIGPRDISSSFNSMGAKLYAISTFELTVPTFLPEQYGIKAALFSDVGTAGLLDDVDRQRSPGVFDPNIKD

NLGLRASAGISIDWKSPMGPIRFDISRILSKEDYDRTETFRFSTSTRFQ 

>13424310|gi [OuterMembrane] membrane integral membrane protein|metal ion efflux outer 

membrane factor protein family  

MPSSYAWPVAFGAALGFMSLGAPSGAAVAPVTLAQALQRAQAQSPLISSAQAALDAARGRARQAGFSPNPEAGLQS

ENIAGSGPYQGISNAETTFSLGQRLELGGKRRTRVATAQAEVETAAVRAAIARADLTQEVKTRYALALEAKARVAVAQE

AAERARDLARVAAALVEAGREPPLRALRARTASDEAEAAVLAAQTLALAARRALTSLWGDPDFEIELVEPLAAPTPQMA

VDPNISLDVRLAQAERAAAEAAIERERAAGDPDLTIQAGVRRFEQTGDRALIVGFTAPIPIRDRNQGNVAAARADANAA

QARERLALTGSIRAMRDAQASLKAAEARLEVLSSRTVPQAQQAVDLARQGFEAGKFSLLDVLDAQAALLASRNDLIAAR

LERALALAALERAAAQEDRS 

>13424871|gi [OuterMembrane] membrane integral membrane protein|efflux system protein  

MRLATTGALLRPEQPVGLSRAAPIMTLMVLGLGLAACTTPARKAEVQLPSAYEAPAGPALAPQALDQWWTQFNDPAL

NALVTTALAQSPDARLAAARLEEARAIRQGQIRQIFIPQTPLVGSAQRTDTDINEQSGVGAFTQGGVSKTYSANFDVSW

ELDLIGRRLAALRVVKNDMAAARFAYEGARAALAANVAQSYFEARGLAVQLDDARESVRIARSLADVAAERGRRGLIAT

SEGERAAADLAQAEAQAAALEAELRAARRTLLILVGKGVDPLETLPVTASLAKPPPVPAATPGQLLARRPDVREAAARLA

SASGNLNISELALFPTLTLTPGGGISKAITPSFLDAGAQTSTTSSAWTIGANLSIPVLNIPKLMTDIKASNARVEQAAITYEK

TVQTAFGEADNALVQLAADERRVALLTAGERRAAVAYEASRKSFAAGLTDLTTALQAEQAWRAVRSASTAAQTQALQ

RAVQTYKALGGGWSPEAVPTKASAQ 

>13470835|gi [OuterMembrane] membrane integral membrane protein|outer membrane protein  



MKAASKFLSAASAAALSAALVVPGALAVQFVATSAAEAAVVSRVEVSGNQRVDADTIRNYITIKPGKAFSSSDVDAAVK

ALFGTGLFSDVQINQVGSTLVVKVAEYKVVNQVLFQGNKKLKDNALAAAVQLKPRGTFSQATLDSDVEAVKAAYRRIG

RDDAGVTTQVMELGDNRVNVVFHITEGDRTQIAAINFVGNSAYSSRRLSDVINTKRSSWVSFILRDDVYDEDKLRADQ

ELLRRFYYNHGYADFQVVSAVGELDNATNKYTVTITVQEGERYNFGDISVESTIPEVDSKSLESVVETHKGDVYNAKDVE

DSIIALTEKVAGSGYAFAQVTPRGDRNFENHTISVVYTVDQGTKAYIERIEIRGNDRTRDYVIRREFDVSEGDAFNQVLIQ

RAKKRLEDLNYFDKVEISTVPGSQPDQVVLVVDVVEKSTGEFSVGAGYSTGGDSAGPSVEGSITERNFLGRGQFIKLSAG

GGKNSRDYSVSFTEPYFLGRRIAAGFDIYKSTREYNNNYDSDTVGATVRFGLPITNSITTQLAYNISQEKYKVDNSCGPTD

PPNPPGGTCNISQAILDGIAESPWIKSSVSLGLVYNTIDDMKNPHEGIYANTTVEVAGVGGDAKFVKITGRGSIYQTLSE

QLDLVGLISGGAGHVEGYGNDGDLRIFDHFQSTDRMIRGFAYGGIGPVASGTSGDHLGGTTYFNASAEAQFPLPVIPES

FGLRGAVFADAATLYGNKIADQTLVDQDSTGMKLRASVGVGLMWASPFGPIRIDYAIPVRKEASDDVQEFNFGISTRF 

>13474660|gi [OuterMembrane] membrane integral membrane protein|"exporter protein, cpaC " 

MTATTATQRVKLGLNKSVVIDLPSDAYDILVANPTVADAVTRTARRIYLFGKSVGETNIFVFGPNGEQIASLDLAVERDV

AGLEDYIRRFLPTSDVKVELLNDNVVLTGTVDTPLDAKRAVDLATIFVSGGEATTGQYSQTAAGGSAQGGVDINNPDQE

RRVSKIVNLLQIIGDDQVTLKVTVAEVSRSVMKQLGVNMVGNGGSNGISYGALSDNFTGLGKQLSHSGFNIGNSALMA

YINAMEQSGVMKTLAEPTLTAVSGEKATFKVGGEYNLLTGVSQNVSSDNQTGLTTYTINKIEYGIGLEFQPVVLSPGRISL

KVRTSVSEPTTEGSVALSNGVTSPGANMLSLRKRLADTTVELPSGGSMMIAGLVRDDVRQAVNGLPGLTKIPVLGALFR

SRDFVRNESELVIIITPYLAKPVARNDLAKPDDNFNPASDGAANFLGKVNRVYGTMQTDKPNGRYHGVVGYIYK 

>13475294|gi [OuterMembrane] membrane integral membrane protein|type II secretion system 

protein  

MQDQGAPRAASNSIDGTLNLSSSLGKTVHLPAPATTIFVADPTIADYQAASNTTIFVFGKKSGRTSLFALDDKGEALAAL

RIVVTQPIEELRAMLMDQVGDSSIQVSYTPRGAILSGTAPNAEVADTAKRVTEQYLGDGAQVVNNIKVAGSLQVNLSV

RVAEVSRSAMKALGVNLSAFGQIDNFRVGLLSGGGTGSGAAQGGGTAGIGFNNGAVNIGAVLDALAKEHIASVLAEP

NLTAMSGETASFLAGGEFPIPVLQENKQVSVEFRHFGVSLEFVPTVLNNNRINIHVKPEVSELSSQGAVQINGISVPAVST

RRADTVVELASGQSFAIGGLIRRNVNNNVSAFPWLGEMPILGALFRSSSFQKEESELIILVTPYIVKPGSSPNQMSAPTDR

MAPALDDPPADPPRGRAAARTGAPGAKRGRGFIIQ 

>13475297|gi [OuterMembrane] membrane integral membrane protein|NODULATION PROTEIN NOLW  

MRLLCAGFFLSAGTNGTLGVPLSLSKTPYRYTVLDQDISEALQQFGNNLNIRVNISAEVKGRIRGSMPDLPPREFLDRLA

NMYGLQWYYDGLVLYVSAAKESQTRMLVLTSIRFDTFKGALDKLEISDDRYVVRPAPGDGLVLVSGPPRFTALVEQTFN

GLVAEAQGQPRVHETPTSESVLTLFRGSSTMVVRNGLPEAAYSSDVPQQDGVGGKPEPRQK 

>13475417|gi [OuterMembrane] membrane integral membrane protein|pilus assembly protein  

MQGFWVRMAAVALSCFATLPTWSLVADAADRFIDVSNPSVHRVFLPMSQSVTIAVNATLGDIVVGDEKIADAQPMT

DRTLYVIGKGAGTTTVNLFSPEKRSLGVIQIEVGVDVSDMAQAIRQVAPRSRIEVASVNGRVRLGGHVKDGVTMAAILE

VAKQYGPDDIINSVTIDDSQQVNLEVRILEAKRNAGRDLGVSIRSNNSRSTTIVGTGIAAVDKDNVVLGTGGFLSDLLSTS

TPFGALLTRVIDNNIKVDLYIEALEAKGAVRTLANPNLTTLSGEQASFNAGGEVPIRTLDKNGEISIVYKQFGVNLLFTPVV

LDDGKIHMNLAPEVSDLNGFTTAGDPIFTNRKLSTVVELRDGQSFAVGGLLSSRTTKLQNQVPWLGQVPVIGTLFRNSS



NQKEETELVVIVTPHIVRPVKPGEQLATPFDKTRPANDPEFFVLGQLEVNKDMIRRYETGDGVTGPYGHMLNFKSKDK

MLYVKK 

>13475694|gi [OuterMembrane] membrane integral membrane protein|general secretion proteinD  

MSSKPSHCVVLFTLLAVAGCTSAPGKDFFTETIDSLHAKNSPLRAGYSGPAAVTSASSAAQRFNGAQYQGTGQFVSSGA

PVTKVTSDGSGKFELNLVNAPIADAAKAVLGDALHLNYIVDPRVQGTVTLQTSQPVSQDALVDILQSALAVNAAGITSR

AGTYQIVPLSEIMASTPPVSVPSTSPSGPGVKVQVLQLQFIAADEMKTILEPITRQGSVLRVDSTRNIITVAGSDSDLNAIR

EAVSVFDVDWMRGMSVALHPLKTSKPEAVAAELDSIFGTKEGPGAKLIQFIPNDRLNSVLVITSRPAYLARAATWINKL

DRLAETNESQLFVYQIQNRPAKELASVLSSVLGTTVKTEGQSGGSNVAPDQTPIAMQSDGVTPAPLTGPSPSLPQQDN

QAPAHATVVADVENNALLIQTTARDYQRIEQILSKVDVLPTQVMLEAVIAEVTLNDDLKYGLRWFFENGGTKVSVTDV

AKAAAAATLPGFNWSYATDNIQVTLNALSKITDVNVISAPTIMALNNQKAILQVGDQVPILTQQSQDTGNGSAPIINSV

QMKDTGVILTVTPRINNAGRVMLDIQQEVSNVTKTDSSDIDSPTIQQRKVQTRVLVNDGESLALGGLIQQNNSVDRSQ

VPILGDIPILGNAFKQKDDTIRRTELIIFIRPHVVRDINEAREVTDEFRGKISLQTPIQKRRGGTKLQQDLKRLAY 

>13539234|gi [OuterMembrane] membrane integral membrane protein|TolC protein  

MQMKKLFPILIGLGLTGFSAMSQAENLLQVYQQARISNPDLRKSAADRDAAFEKINEARSPLLPQLGLGADYTYTSGFR

DYKNQNSNVTSGSLQLTQTLFDMSKWRALTLQEKAAGIQDVTYQTDQQTLILNTATAYFKVLAAIDTLSYTEAQKQAIY

RQLDQTTQRFNVGLVAITDVQNARSQYDAVLANEVTARNDLDNAVEELRQVTGNYYPELASLNVNGFKTSKPQAVNA

LLKEAENRNLSLLQARLNQDLAREQIRQAQDGHLPTLDLNASTGVSNNRYSGSKNISQDADVGQNKVGLSFSLPLYQG

GMVNSQVKQAQYNFVGASEQLESAHRSVVQTVRSSFNNVNASISSINAYKQAVVSAQSSLDAMEAGYSVGTRTIVDV

LDATTTLYNAKQQLSNARYNYLINELNIKSALGTLNEQDLIALNNTLGKAIPISPDSVAPENPQQDAAADGYANTASAQP

AAARTTKTSGSNPFSH 

>13625380|gi [OuterMembrane] membrane integral membrane protein|type II outer membrane 

secretin  

MVSQLPKNTEQAQTAPPGSKLWNLRNADIRAVIAEVSRITGKNFVIDPRVQGKVSIVSSTPLSSRELYQVFLSVLQVSGY

AAIPNGEIIKIIPNIDAKTQSPDLLSGMKSPPRGDDMMVAVIPVHYVPSEQLVPVLRPLMPQWSSVSAYAPSNMLILSG

RANNIKSLAEIIKQVDSSSANGIDMVRLHHALAMDVANTLKDLVKTQPGIGSRTQITIAADDRSNSILVSGSKTDRIRLRM

LILKLDKDSSTGVNSNTQVVYLNYLRAEDLVPILAGIAQANFSGNVGTTIGTITRPALDSTNPASSLANTSADGQSSSLSST

STSSAPMNASGATANTTSASTQNEGSTKPTVQIIGEPNTNSIILNAPASIIRTLKTVISQLDIKPAQLLIEALVAEVDEKDVN

NLGIEWGSNQQTGNPKDFRPGFAIINSKTRIDDFQAQIYALAREQRANILSTPSVVVLDNRQAKILIGKQVSIATTSYPNN

AGGTTTASPFTTFDRVNVALHLYVRPQITRGQGIQLQIDQGNDTLDPATATTDNTTTPTFNISSIVTSVHVESGDVVVLG

GLIQDSIGNDNNKLPILGDIPGIGRLFQRNIRNRDKRVLMVFIKPIILRNERDNLHVTGEKYNYVRQYQLDWIRSQEAFEQ

TDDETVLPPLTQGNLPVPFSTPPQYSSKMTK 

>13649959|gi [OuterMembrane] membrane integral membrane protein|CsuD  

MYVLLLLGLLSMAWSNIGLCANSPNSFSELPSPENFSFDKFNNISLKLELVINQRATGHIAEVERIGEQYFLQRQDLIAVG

VTAKSLPGTEDRIDVSSIPGVNVRYLQSSLQLAIDVPPNWLPMQSLSAHDMGRFSPAKFGRGGLFNYNVFGVYENESQ

QKEVSIDHEIRAFSEFGVFSTTGIFKSNFHRDVQSQQSSQYTRFDTGYEYANQERRLRLEVGDYIVRPLSWSQPVRMAGI

QLSHDFSMRPDVVTTPLPAFYGEVTAPTTLDLFINGFKTDSMAVGPGPFVINDIPMISGAGEATVIATDAQGRQTVMT



SPFFLSSDLLKTGFTSYSASIGALREDFGNASNEYGAGGVVVAMRHGMTDWLTLETQAEAKDDLIVAGLGFVSNAFNL

GTVDASFRVSNFKDQSSSYALSYSYQSRLFSFAARTQVEQADFYTLSHLPNYEKLNKGEEASLKSRHVSQVNMGVRLGD

WGSLSGGYFDIQQTDSSSRTLNLTYSYALPFDINMSLSYNHSIGGQAVTLAQFSLPFGSLGGSAGLTLKREDDGDVRGR

VGYSRLAPIKGGWGINLAHDLNEDPENRKQADLTYRASWAQFRGGLNGTSGNYDYFAEMAGSVSTLDGKIFPANEVY

DSFAVVSTSGFDGIPVKYENQIVGVTDEDGYLLVPWATAYYTAKYEIDPLTLPANAAFSTTEQFASIHAGYGYLLEFPIELQ

IALSMTVVDENHLVLPLGTFGRSETGLVSQIGWDGFTYFEGLDPGSYILFYPQGQSPCKVSIEGLYERDSQKIQILNSQVC

LKTEDEAAL 

>15595360|gi [OuterMembrane] membrane integral membrane protein|probable porin  

MRNLFALTPMALALCTASAAWADEGEAKEGFIEGSSLQLLTRNYYFNHDRRHASGHDSKEWAQGFIATFQSGYTPGV

VGFGVDAYGMLGLKLDGGGGTGGTSILPITSPSKEGYESGKAPDEFSSGGAALKIRAFDTELKLGDQFLSNPVVAGGESR

MLPQTFRGVSLTNNSFEDLTLTAGQVSFTKYYNQSGHRRLGSYYGELPGDRDSHHLSWLGGTWGGIEGFTSSLYAAEL

QNVWKQYYADVDYTYEIDDNWSLNPGAHYYKTVDSGDSLLGRIDNNTYSLHFAVGYRQHTVTAVLQKVNGNTPFDYI

NQGDSIFLDNSQQYSDFNGPNEKSWKLQYDYDFVALGLPGLSASASYSRGKLDLTRVDPDSPGYGGWYSADGKNAKH

WERDLDLQYVVQGGPAKDLSLRLRWATHRGTGGYSAVDNDIDEYRVIVDYPIDVF 

>15595488|gi [OuterMembrane] membrane integral membrane protein|Anaerobically-induced outer 

membrane porin OprE precursor 

MKSRKINKSRLALAITAGTLGALAQQAVAAGFIEDSKASLTLRNFYINTDNRNGTASPSKQEEWGQGFILNYQSGFTQG

TVGFGVDALGLLGVRLDGGGRAGKSGLDRQPGTVFPLESNGEPVHDFASLGLTAKAKVSNTEFRYGTLQPKLPVVTYN

DGRLLPVTFEGGQVTSTDLKDFTLVAGQLEHSKGRNSTDNRSLSIAGANGSSASSRDSNKFYYAGGDYKVNKDLTLQYY

YGNLDDFYKQHFLGLIHNWQIGPGVLKTDLRAFDSSSDGKNGSRSGRADGYVSSGYYGSGVTKGEVDNRAFSGLFTYT

VSGHSIGAGYQILNGDSDFPFLNRGDGEGSTAYLITDVQIGKFQRAGERTWQVRYGYDFATVGVPGLTFNTIYLSGDKIK

TARGDQSEWERDISLAYVIPDGTFKGLGFTWKNASFRSGLPAAGSSNNQRDQDENRLIVSYTLPLL 

>15596170|gi [OuterMembrane] membrane integral membrane protein|Peptidoglycan associated 

lipoprotein OprL precursor 

MEMLKFGKFAALALAMAVAVGCSSKGGDASGEGANGGVDPNAGYGANSGAVDGSLSDEAALRAITTFYFEYDSSDLK

PEAMRALDVHAKDLKGSGQRVVLEGHTDERGTREYNMALGERRAKAVQRYLVLQGVSPAQLELVSYGKERPVATGH

DEQSWAQNRRVELKK 

>15596375|gi [OuterMembrane] membrane integral membrane protein|PhoP/Q and low Mg2+ 

inducible outer membrane protein H1 precursor 

MKALKTLFIATALLGSAAGVQAADNFVGLTWGETSNNIQKSKSLNRNLNSPNLDKVIDNTGTWGIRAGQQFEQGRYY

ATYENISDTSSGNKLRQQNLLGSYDAFLPIGDNNTKLFGGATLGLVKLEQDGKGFKRDSDVGYAAGLQAGILQELSKNA

SIEGGYRYLRTNASTEMTPHGGNKLGSLDLHSSSQFYLGANYKF 

>15596468|gi [OuterMembrane] membrane integral membrane protein|probable tonB-dependent 

receptor  



MNRVFLTPAAVALCGASSLSLAEPVSLADQVVTATRTAQTASQSLAAVSVIDREDIERSQARSVPELLRQVPGVSLANN

GGFGKNTTLFLRGTESDHVLVLIDGIKVGSASAGLTAFQDLPVELIERIEVVRGPRSSLYGSEAIGGVIQIFTRRGDGQGAK

PFFSAGYGTHQTLEGSAGVSGGAGNGWYSLGVSSFDTAGINTKRAGTAGYEPDRDGYRNLSGNLRGGYRFDNGLELD

GTLLRAKSHNDYDQVFGNSGFNANADGEQNLVGGRARFTPFDPWLVTLQAGRSEDKADAYQDGRFYSRFDTRRDSL

SWQNDLTLAEGHVLTLGYDWQKDEISSSEAFSVDSRLNKGWFAQYLGQYGRQDWQLSLRRDDNQQFGVHDTGSAA

WGYALSDALRFTVSYGTAFKAPTFNELYYPDYGNPDLDAETSRSLEVGLSGTHGWGHWAVNAFRTNVDDLIGNDPRP

APGRPWGQPNNIDEARIRGVELVLGSQWLGWDWNANATFLDPQNRSGGVNDGNELPRRARRMFNLELDRRFERLS

LGASVHAEGRRYDDPANKVRLGGYATLDLRSEYRLNDEWRLQGRIANLFGADHETAYGYNQPGQAVYLSVRYQAL 

>15596485|gi [OuterMembrane] membrane integral membrane protein|probable outer membrane 

protein 

MKTIWFKTSLALTISAVSTYTLANGIAINEQSASGAGTAYAGRASSALDASTIYGNPAGLSKLKRTEVSGGLAIVKAKDDIS

QAHSTAQGSNKGDSVPLAAVPFGYFSTPINEDFTFGLGIYVPYGIINDYENGFMGSSHGSYSKVQVITVQPTIAWKINDK

VSVGFGPTFNRIDGQLKNTLATNGLLGSNGDTKINIKGDDTAIGYNVGVMVDLTDDTTWGLTYHSKVKYHLGGNTEVK

NAPGALGLNGKYDAKLDITLPESVDTSITHKFDDKWTGYLGAVWTRWSRLEKIEVRNSGVPALGQALGFNTIGEDLNW

RDTWSFSVGTSYQATPEWVLRTGFAYEPSPTSNEDRNVRIPVGDRKVFTVGAGWSPNQDLTVDVAYAYLWETTAGV

NQEGSALQPAYSAKYDNSAHGLTAQVTYRF 

>15596895|gi [OuterMembrane] membrane integral membrane protein|Type III secretion outer 

membrane protein PopN precursor 

MDILQSSSAAPLAPREAANAPAQQAGGSFQGERVHYVSVSQSLADAAEELTFAFSERAEKSLAKRRLSDAHARLSEVQA

MLQEYWKRIPDLESQQKLEALIAHLGSGQLSSLAQLSAYLEGFSSEISQRFLALSRARDVLAGRPEARAMLALVDQALLR

MADEQGLEIELGLRIEPLAAEASAAGVGDIQALRDTYRDAVLDYRGLSAAWQDIQARFAATPLERVVAFLQKALSADLD

SQSSRLDPVKLERVMSDMHKLRVLGGLAEQVGALWQVLVTGERGHGIRAF 

>15596906|gi [OuterMembrane] membrane integral membrane protein|Translocator outer membrane 

protein PopD precursor 

MIDTQYSLAATQAAIPSEPIAPGAAGRSVGTPQAAADLPQVPAARADRVELNAPRQVLDPVRMEAAGSELDSSVELLLI

LFRIAQKARELGVLQRDNENQSIIHAQKAQVDEMRSGATLMIAMAVIAGVGALASAVVGSLGALKNGKAISQEKTLQK

NIDGRNELIDAKMQALGKTSDEDRKIVGKVWAADQVQDSVALRAAGRAFESRNGALQVANTVIQSFVQMANASVQ

VRQGESQASAREGEVNATIGQSQKQKVEDQMSFDAGFMKDVLQLIQQYTQSHNQAWRAAAGVV 

>15596913|gi [OuterMembrane] membrane integral membrane protein|Type III secretion outer 

membrane protein PscC precursor 

MRRLLIGGLLALLPGAVLRAQPLDWPSLPYDYVAQGESLRDVLANFGANYDASVIVSDKVNDQVSGRFDLESPQAFLQL

MASLYNLGWYYDGTVLYVFKTTEMQSRLVRLEQVGEAELKRALTAAGIWEARFGWRADPSGRLVHVSGPGRYLELVE

QTAQVLEQQYTLRSEKTGDLSVEIFPLRYAVAEDRKIEYRDDEIEAPGIASILSRVLSDANVVAVGDEPGKLRPGPQSSHA

VVQAEPSLNAVVVRDHKDRLPMYRRLIEALDRPSARIEVGLSIIDINAENLAQLGVDWSAGIRLGNNKSIQIRTTGQDSE

EGGGAGNGAVGSLVDSRGLDFLLAKVTLLQSQGQAQIGSRPTLLTQENTQAVLDQSETYYVRVTGERVAELKAITYGT

MLKMTPRVVTLGDTPEISLSLHIEDGSQKPNSAGLDKIPTINRTVIDTIARVGHGQSLLIGGIYRDELSQSQRKVPWLGDI



PYLGALFRTTADTVRRSVRLFLIEPRLIDDGVGHYLALNNRRDLRGGLLEIDELSNQSLSLRKLLGSARCQALAPARAEQER

LRQAGQGSFLTPCRMGAQEGWRVTDGACPKDGAWCVGAERGN 

>15597065|gi [OuterMembrane] membrane integral membrane protein|Secretion protein XqhA 

MPRCSTRSAQRLSPLFLVLSLAVLGLAPPVHPAPAETAAAQEEEQWTINMKDAEIGDFIEQVSSISGQTFVVDPRVKGR

VTVVSQARLSLAEVYQLFLSVLATHGYAVLPQGDQARIVPNMEARQDAAQKTVRDGPGSLETRVVQAQQTSVAELIP

MIRPLVPAHGHLAAVPSANALIVSDRRSNIERIEAIVRSLDRAGEHDYSIYDMRHAWVAEIAEVLDRSVTPAAGKSAATV

QVLADSRSNRLVLLGPPQARARLLRLAQSLDVPSSRSANSRVIRLRHGDAKTLAATLGEIGESLHGERGQDGRGSGKRGL

LVRADESLNALVILADPEDVGLLEDIVRQLDVPRAQLLVEAAIVELSGEIGDALGVQWALRSGHVAGGAGFADSGLSIGT

LLGALQAGKPPAELPDGAIVGLGSRDFGALVTALSRNSRSNLLSTPSLLTLDNQKAEILVGQNVPFQTGSYTTSASGSSNP

FTTVERKDIGVTLKVTPHIGEDRMLRLEIEQEISSIAPTATLAAKAVDLVTNKRSIKSTVLADDGQVIVLGGLIQDDLQRSD

SRVPLLGDIPGVGRLFRSSRETRVKRNLMVFLRPSIVRDAAGLERISHGRYRSIQLLRGAAGEPARPLFEDAGAIDLRPAA

QVAPAPIGSPRSYPAPAPVLMEKPRLADPASLGDGRGGEVLEVRQGTHAPQPPSPQRYAVRLVEGSSEAFMRALIERH

PGLSLRLRRELRDGQELFAVERGDYLDPEQARRALAELPESLPRGKARVIAHTPGSAL 

>15597487|gi [OuterMembrane] membrane integral membrane protein|probable glucose-sensitive 

porin  

MKSHLLRPALRPVAGGLLSASLLCNAVHAAEAFSPNSKWMLGDWGGKRTELLEKGYDFKLEYVGEAAANLDGGYDDD

KTGRYTDQFALGVHMDLEKILGWKATEFQFTVTERNGKNLSNDRIGDPRAGHISSVQEVWGRGQTWRLTQLWLKQQ

YFAGALDVKFGRFGEGEDFNSFPCDFQNLAFCGSQVGNWAGSIWYNWPVSQWALRVKYNFAPDWYVQVGAYEQN

PSNLETGNGFKMSGSGTKGALLPVELIWQPKVGAEQLPGEYRLGYYYSTAKADDVYDDVDGQPQGLTGNDFKSRGSK

HGWWVVAQQQVTSHNGDASRGLSLFANLTVHDKATNVVDNYQQLGVVYKGPFDARPKDDIGLGIARIHVNDDVKK

RQRLVNQVNGIDDYDNPLYQPLQDTEYNAELYYGVHVTDWLTVRPNLQYIKQPGGVDEVDNALVAGIKIQTVF 

>15597691|gi [OuterMembrane] membrane integral membrane protein|Multidrug efflux outer 

membrane protein OprN precursor 

MIHAQSIRSGLASALGLFSLLALSACTVGPDYRTPDTAAAKIDATASKPYDRSRFESLWWKQFDDPTLNQLVEQSLSGN

RDLRVAFARLRAARALRDDVANDRFPVVTSRASADIGKGQQPGVTEDRVNSERYDLGLDSAWELDLFGRIRRQLESSD

ALSEAAEADLQQLQVSLIAELVDAYGQLRGAQLREKIALSNLENQKESRQLTEQLRDAGVGAELDVLRADARLAATAAS

VPQLQAEAERARHRIATLLGQRPEELTVDLSPRDLPAITKALPIGDPGELLRRRPDIRAAERRLAASTADVGVATADLFPR

VSLSGFLGFTAGRGSQIGSSAARAWSVGPSISWAAFDLGSVRARLRGAKADADAALASYEQQVLLALEESANAFSDYGK

RQERLVSLVRQSEASRAAAQQAAIRYREGTTDFLVLLDAEREQLSAEDAQAQAEVELYRGIVAIYRSLGGGWQPSA 

>15597956|gi [OuterMembrane] membrane integral membrane protein|probable outer membrane 

protein  

MLKKRICLLALGIATASQAMANDQEAAKGFVEDSHLDLFFRNGYISRDYKHGRQDKAEWGQAATATFTSGFTQGTVG

VGVDAFGLYAVRLDGGKGRSGAAGIDFFKQGDSGSAADDLSKGGAAVKFRISNTVLKYGDQMPSLPVLSYDNSRLLPE

SYSGTLITSKEIEGLELNAGRFTAESRKSAEGRDSGGLKSINVFGGKYAFTDHFNASLYASDVEDVLKKQYINLNYTIPLQA

DQSLNFDFNGYRTKLDSDFADQNFNGNRDNKIWSLAASYTIDAHTFMIAHQRNTGDTGYNYGWYQNAGGIGDGGT



TIWLANSYWSDFNAEDERSWQVSYALDFAKYGVPGLTYRVAYVRGDNIKTAETSNGKEREIFNQVQYVVQSGPAKDLT

LRLRSSFLRVSNDARSYNDDGNEIRAFVEYPFSVF 

>15598234|gi [OuterMembrane] membrane integral membrane protein|probable porin  

MSMTPIARAVAFAALGSSITVPTLAHAEFIKDSKASIELRNFYFNRDFRQEGASQSKAEEWAQGFLLRYESGYTEGTIGF

GVDAIGLLGVKLDSSPDRSGTGLLKRDRETGRAQDDYGEAGITAKLRASKSTLKIGTLTPKLPVIMPNDSRLLPQTFQGG

ALNSMEIDGLTLDAGRLKKVNQRDSSDNEDMTITGGGKRNIVVRSGLTSDKFDFAGGSYKWTDNLSTSYHYGKLDNFY

KQHYLGLVHTLPIADKQSLKSDIRWARSTDDGSSNVDNKALNAMFTYSLGYHAFGVGYQKMSGDTGFAYINGADPYL

VNFIQIGDFANKDEKSWQARYDYNFAGVGIPGLTFMTRYVKGDNIDLLTTSGEGKEWERDMDIAYVFQSGPLKNLGVK

WRNATMRTNYTNDYDENRLIVSYTLPLW 

>15598604|gi [OuterMembrane] membrane integral membrane protein|Haem uptake outer membrane 

receptor HasR precursor 

MKHRGWSAVRGGRKGAQLALGLGLVLLGTAALPLHAQDGADSASQQQTALRRVRLDIPAQPLNRALLRFAEQAGVQ

VFFDSQRFAGLGSAAVHGEYLLADGLSQMLQGSPVEYRFSGKDQLSLIRVSQDDLVQMSPSVISAARPDDWVYQTPHS

VSVIGREQIERNPPRHAADMLEETPGVYSSVSQQDPGLSVNIRGIQDYGRVNMSVDGMRQNYQQSGHQQRNGTLYV

DPELLSEVVIDKGASSAMGGAGVIGGIANFRTLEARDLVRPGKQVGGRVRLTSGLGGDANGTHFIGSAAFAIGTEVWD

MLVAASERHLGDYDPGTKGSIGELRTGAWFNPEAGQRVKHSPVAYSGYVMRSRLAKLGVALPQDQRLQFSYLTTQVS

YDDANMLNTENQALWEKLGSSDVRAQNFAIDYGYAPDNPLVDFKAKLYYVDNRNRQQTLQRGITPGYSITYQTDTYG

AQAQNTSTFALDDLSTLRANYGLEFFYDKVRPDSSQPRASTSAVGFPAAEGMTPKGDRALGSLFARLDYDYDDWLNLN

AGLRYDRYRLRGDTGFNARTFILGTTRQTDMPLQYAVDREEGRFSPTFGLSVKPGVDWLQLFATYGKGWRPPAVTESL

ITGRPHGGGAENMYPNPFLSPERSKAWEVGFNVLKENLWFSDDRLGLKVAYFDTRVDDFIFMGMGMQPPGYGMAG

IGNSAYVNNLDSTRFRGVEYQLDYDAGLAYGQLSYTHMIGSNDFCSKTAWLGGVTQTVKGSGRRPPVIDMRPDEQAN

AATHCSAVLGSAEHMPMDRGSLTLGMRFFDRRLDVGARARYSEGYSVAGGATVSQAGVYPADWKEYTVYDLYGSYR

VSDELTLRLAMENVTDRAYLVPLGDVLAFTLGRGRTLQGTLEYQF 

>15598731|gi [OuterMembrane] membrane integral membrane protein|probable serine protease  

MTDDHSFRPRPTSLSAALLLGAWIAQPATAAYVEAGRPGDPASWRSAEYQQDWGLERMRADQAYAAGIDGQGVKI

GEMDSGFDPSHPDTPASRYQPVTASGTYVDGTPFSVSGAMNGNNDSHGTHVGGTLGASRDGVGMHGVAYAAQVY

VANTNQNDSFLFGPTPDPNYFKAAYQALADAGVRAINNSWGSQPKDVSYETLDGLHAAYAQHYGRSTWLDAAAGVS

RQGVINVFSAGNSGYANASVRSALPYFQPDLEGHWLAVSGLDQQNGQRYNRCGIAKYWCITTPGRLINSTMPGGGYA

NKSGTSMAAPHATGALALVMQRYPYLNNEQALQVLLTTATQLDGTPTGAPTDTVGWGVPDLGRAMHGPGQLLGRF

EANLPAGLRDEWSNPISDSALLQRQAEDAAEHAAWQRTLKDKGWENGLPAGASQQERTDYAIGMARDQAAAQRQ

YQGSLVKAGAGSLVLSGDSTYRGPTLVDGGLLSVDGSLLSAVEVNAGGTLGGSGRIGGLLARSGGTVAAGNSIGTLEVA

GDLRFESGSTYAVELSESASDRIVASGKASIAGGNVTLAMENSPDLLSQSQVESLVGRRYDILDAAGGIDGRFDAVLPNY

LFLGGTLDYAANAIRLDIGRNGTTLASVAQTPNQAAVAGAVETLGAGNPVYESLLLSENAATAQRAFQQLSGEIYPALA

GLLLNDSRYLRDSVGERLRQTSDGEAGGEAPEGWFKALGSWGKSADGSHGSEGYRHSVGGFLLGVDSQVASDTRLGL

VAGYSNSSLNMDSSLQSSASIDSYHLGAYLGRQLQQWRLSLGAAHAWHRAEVKRDLQYGAVAGKQKAKLDAQSSQL

FAEAAYALGWRSLELEPFAGLAYVHVASDDFRERGSAAALEGGDDNLDAAFTTLGLRAKRHFELDAGRRLALSGTLGW

RHNLSDTTPQRHLAFASGSQPFSVESVALSRDAALLGVDASLAVNREVSVRLGYNGLLGSREKDHGVGLAVDWRF 



>15598844|gi [OuterMembrane] membrane integral membrane protein|probable outer membrane 

protein  

MKRFLLPALLSALMIAEVHAESFTVSDIRVNGLQRVSAGSVFAALPLNVGETIDDQALVQATRSLFKTGFFQDIQLGRDG

NVLVVTVVERPSISSIEIEGNKAISKEDLLKGLKQSGLAEGEIFQRATLEGVRNELQRQYVAQGRYSAEINAEVIPQPRNRV

ALKININEGTVAAISHINVVGNTVFSEEDLTDLFELKTTNWLSFFKNDDKYAREKLSGDLERLRSYYLDRGYINMDIASTQ

VSITPDKKHVYITVNINEGEKYTIRDVKLTGDLKVPEEEVKRLLLVQKGQVFSRKVMTTTSDLITRRLGNEGYTFANVNGV

PEAHDDDKTVSVTFVVDPGKRAYVNRINFRGNTKTEDEVLRREMRQMEGGWASTYLIDQSKARLERLGYFKEVNVET

PAVPGTDDQVDVNYSVEEQPSGSITASVGFAQSAGLILGGSISQNNFLGTGNKVSIGLTRSEYQTRYNFGFVDPYWTVD

GVSLGYNAFYRKTDYDELDVDVASYSVNSLGAGMSIGYPISETSRLTYGLSVQRDQIDTGRYTVDEIYDFLDKEGDNFTN

FKASIGWSESTLNKGVLATRGHSQSLTLETTLPGSDLSFYKIDYRGQVFAPLTDNYTMRFHTELGYGDGYGSTERLPFYE

NYYAGGFNSVRGFKDSTLGPRSTPSVARNPDGTPMKNQGPDSKGRYTDPDQDPEAFGGNILITGGAELLFPLPFVKDQ

RQLRTVLFWDVGSTFDTDCPTKTTTNCDGIKTDNLASSVGVGLTWITALGPLSFSLATPIKKPDNAETQVFQFSLGQTF 

>15598985|gi [OuterMembrane] membrane integral membrane protein|Putative copper transport 

outer membrane porin OprC precursor 

MEKRMSTQQRAAGNACPTAAFSFDPARLAQRRRWAGAFAALCGLALSPSALLAEEHSQHQDHAVELAPSVVTGVAQ

SSPLTIVTNPKEPRQPVPASDGADYLKTIPGFAVIRNGGSNGDPVLRGMFGSRLNILTNGGMMLGACPNRMDAPTSYI

SPETYDKLTVIKGPQTVLWGPGASAGTILFEREPERFGELGSRVNASLLAGSNGRFDKVLDAAAGNRLGYLRFTGNHAQ

SDDYEDGAGNTVPSRWKKWNGDVAVGWTPDEDTLIELTAGKGDGEARYAGRGMDGSQFKRESLGLRFVKSNVSDV

LEKVEAQVYYNYADHIMDNFRLRTPDPSSMMPMPMASQVDRRTLGGRLAATWRWDDFKLVTGVDAMRNEHRAR

GSKYDMMTDYYTDADQFPWSKDAVFHNYGAFGELTWFAAERDRLIGGLRLDRASVKDYRQTLKSGHMGHAMANPT

ANDTRADTLPSGFVRYEHDLADSPTTLYAGLGHAERFPDYWELFSPKRGPNGSVNAFDKIKPEKTTQLDFGLQYNGDKL

QAWASGYVGVVQDFILFSYREGMMGSSTQATNVDARIMGGELGASYQLTGNWKTDASLAYAWGKNSSDDRALPQI

PPLEARFGLTYEEGDWSAGSLWRVVAPQNRIARDQGNVVGKDFDKSAGFGVFSLNGAYRVTRNVKLSAGVDNLFDK

DYTEHLNKAGDAGFGFSANETVPEPGRTFWTKVDFSF 

>15599262|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein OprG 

precursor 

MRKSWLTASLLALTVASPFAAADIQGHKAGDFIIRGGFATVDPDDSSSDIKLDGAKQRGTKATVDSDTQLGLTFTYMFA

DKWGVELVAATPFNHQVDVKGLGPGLDGKLADIKQLPPTLLLQYYPMGGTNSAFQPYGGLGVNYTTFFDEDLASNRK

AQGFSSMKLQDSWGLAGELGFDYMLNEHALFNMAVWYMDIDTKASINGPSALGVNKTKVDVDVDPWVYMIGFGY

KF 

>15599403|gi [OuterMembrane] membrane integral membrane protein|probable outer membrane 

efflux protein precursor  

MKRSYPNLSRLALALAVGTGLAACSVGPDYQRPQSPPPRVASEHLGEFSGERREAPWWSFFDDPQLVRLVDQALARN

HDIREARANLRSARALFDDRWLDQLPQVTSQAGYSRSIEQQLDYDGEPRRRLAESYRAGFDAQWEIDLFGRLGRLSDA

ALARAEAADADLRLVRLSIAADTARAYFEIQGYQRRLDVARAQVRSWRDTLELTRSSLQLGSGLPEDVENAQANLLRSE

AAIPPLTTALESARYRLDVLRGEAPGSGAPILDGGAAAPLAKNLPLGDVDRLILQRPDVVSAERQLAASTEDVGAATAEL

YPRLDLGGFIGFFALRSGDLGSASRAFELAPSVSWPAFRLGNVRARLRAVEAQSDAALARYQRSLLLAQEDVGNALNQL



AEHQRRLVALFQSATHGANALEIANERYRAGAGSYLAVLENQRALYQIREELAQAETASFVNVIALYKALGWGSGDLAP

GAGQLAAGETAGANR 

>15599566|gi [OuterMembrane] membrane integral membrane protein|hypothetical protein  

MTRMPLATASLLALAISLAGCGDDKKAEAPATPAASTQPAAPAAAPAAKVDEAAAKAVIKNYADLAEATFADALSTAK

DLQKAIDAFLAKPDAETLKAAKEAWFAARTPYSQSEAFRFGNAIIDDWEGQVNAWPLDEGLIDYVAKDYQHALGNPG

ATANIVANTEIQVGEDKIDVKEITGEKLASLNELGGSEANVATGYHAIEFLLWGQDLNGTGPGAGNRPATDYAQGKDC

TGGHCDRRAAYLKAVTDLLVSDLEYMAGQWKAGVADNYRAKLEAEPVDTGLRKMFFGMGSLSLGELAGERMKVALE

ANSTEDEHDCFSDDTHHTLFFNGKSIRNIYLGEYKRIDGSVVKGPSLADLVAKADAAANDTLKADLADTEAKLQAIVDSA

EKDGVHFDQMIAPDNKDGQQKIRDAIAALVKQTGAIEQAAGKLGIQDLKPDNADHEF 

>15599697|gi [OuterMembrane] membrane integral membrane protein|probable porin 

MMRNQRVTSATLGLALLAASAPGWAADEQENPPAPDNPSYAAEVQSIPSVAKPIKGQAGATGLVEGQSLTLTTRNFY

SRENMKDSFTFRIPKAGGGSQRIHQRNAWVQGTVLKYSSGYTQGTVGFGFDVAAFNEIALERGKGRIGGGGNRTLAN

SDGEALGEWSKLGVANIRLRASNTEFKAGRFLVNTPVFSYIDNRALPSSFTGFAVTSEELDNLSLQAGSFRKVSPRTGSG

DEDMTTEYGTRQVKGDRLNYLGGNYKPLDGLEISLYGSHFQDVWNQYYLGVTHDIGDLENGIALRTAFNGYHTGDTG

AREAGYIDNDTWSLAFTLGHRAHALTLAYQQVDGNEYFDYVHETSAIFLANSMLADYNSPNEKSAQIRYETDWSYYGV

PGLSTGVWYVKGWDIDGTHYDGDRNGAYGNYAEVRAQDGEKHHELGLMAAYKVQNGPIKDSTFKLTYMMHKASQ

NQIDGSVNELRLVSTFPFNLL 

>15599820|gi [OuterMembrane] membrane integral membrane protein|hypothetical protein  

MKPSQWTLRWVTLCGCGMLAASAAAVELPGTVQPSQLDERFKPRSEPQAKPEAPLVVPKQVAPQGSEQIRFKLREIRI

EGNTRYDKAVLESYYQHMLGEQVSLAELVDLANRLTAKYRQDGFLLTQVVVPEQSIEGGKVRLQVIEGYLEHVQIKGTV

DGPRVRVEELLAPLTEKRPLDADTLERGLLLVGDLPGVNVQSVLSPGQALGSSNLDVALQQQRYEGFVSLDNRGSHYTD

PTTLAFGATEFSRLGFYEQIDVLGAISPFSDATRYIQLRGTLPLGGMFAGDTLQIMGSYSKVNPDIPDSVFPFDSVSKSTE

GSISYNHPFIRSRSQNLSGGLALQWKDTETRLRDFASDASNPGRDHVRVFQQRLTYDWVDRWMGINLAEVRNNIGLD

MWGATKKDDERRSREVADGRFVYLNGNIGRLQGLGGPWSVYGELQWQYSFDPLLPSERFGVGGSGIGRGFAPGNIT

GDRGFALKLEPRYGQAVGYSWLRSYQAYAFYDWGKTYNLDVDDDEQQKLGSIGAGVRFNLTDQLSFNPEIARQVIGEP

ADQRDGKRETRVLFNVVARF 

>15600167|gi [OuterMembrane] membrane integral membrane protein|probable secretion protein  

MLRRLSLAAAVAAATGVAWAAQPTPLPTKTDLISVYKEAVDNNADLAAAQADYLARKEVVPQARAGLLPQLGAGARV

GDTRIAFDERPATVKRNSQVVQATLSQPLFRADRWFQWQAAKETSDQARLEFSATQQDLILRSAETYFTVLRAQDNLA

TSKAEEAAFKRQLDQANERFDVGLSDKTDVLEAQASYDTARANRLIAEQRVDDAFQALVTLTNRDYSAIEGMRHTLPV

VPPAPNDAKAWVDTAVQQNLRLLASNYAVNAAEETLRQRKAGHLPTLDAVAQYQKGDNDALGFANSAANPLVHYG

KYVDERSIGLELNIPIYSGGLTSSQVRESYQRLNQSEQSREGQRRQVVQDTRNLHRAVNTDVEQVQARRQAIISNQSSLE

ATEIGYQVGTRNIVDVLNAQRQLYAAVRDYNNSRYDYILDTLRLKQAAGTLSPADLEALSAYLKQDYDPDKDFLPPDLAK

AAAEQLQSKPRQQY 

>15600305|gi [OuterMembrane] membrane integral membrane protein|esterase EstA  



MIRMALKPLVAACLLASLSTAPQAAPSPYSTLVVFGDSLSDAGQFPDPAGPAGSTSRFTNRVGPTYQNGSGEIFGPTAP

MLLGNQLGIAPGDLAASTSPVNAQQGIADGNNWAVGGYRTDQIYDSITAANGSLIERDNTLLRSRDGYLVDRARQGL

GADPNALYYITGGGNDFLQGRILNDVQAQQAAGRLVDSVQALQQAGARYIVVWLLPDLGLTPATFGGPLQPFASQLS

GTFNAELTAQLSQAGANVIPLNIPLLLKEGMANPASFGLAADQNLIGTCFSGNGCTMNPTYGINGSTPDPSKLLFNDSV

HPTITGQRLIADYTYSLLSAPWELTLLPEMAHGTLRAYQDELRSQWQADWENWQNVGQWRGFVGGGGQRLDFDSQ

DSAASGDGNGYNLTLGGSYRIDEAWRAGVAAGFYRQKLEAGAKDSDYRMNSYMASAFVQYQENRWWADAALTGG

YLDYDDLKRKFALGGGERSEKGDTNGHLWAFSARLGYDIAQQADSPWHLSPFVSADYARVEVDGYSEKGASATALDY

DDQKRSSKRLGAGLQGKYAFGSDTQLFAEYAHEREYEDDTQDLTMSLNSLPGNRFTLEGYTPQDHLNRVSLGFSQKLA

PELSLRGGYNWRKGEDDTQQSVSLALSLDF 

>16129736|gi [OuterMembrane] membrane integral membrane protein|"orf, hypothetical protein 

[Escherichia coli K12]" 

MTKLKLLALGVLIATSAGVAHAEGKFSLGAGVGVVEHPYKDYDTDVYPVPVINYEGDNFWFRGLGGGYYLWNDATDK

LSITAYWSPLYFKAKDSGDHQMRHLDDRKSTMMAGLSYAHFTQYGYLRTTLAGDTLDNSNGIVWDMAWLYRYTNG

GLTVTPGIGVQWNSENQNEYYYGVSRKESARSGLRGYNPNDSWSPYLELSASYNFLGDWSVYGTARYTRLSDEVTDSP

MVDKSWTGLISTGITYKF 

>12229779|gi [OuterMembrane] membrane integral membrane protein|Protective surface antigen D15 

precursor (80 kDa D15 antigen) (D-15-Ag) (Outer membrane protein D15) 

MKKLLIASLLFGTTTTVFAAPFVAKDIRVDGVQGDLEQQIRASLPVRAGQRVTDNDVANIVRSLFVSGRFDDVKAHQEG

DVLVVSVVAKSIISDVKIKGNSVIPTEALKQNLDANGFKVGDVLIREKLNEFAKSVKEHYASVGRYNATVEPIVNTLPNNR

AEILIQINEDDKAKLASLTFKGNESVSSSTLQEQMELQPDSWWKLWGNKFEGAQFEKDLQAIRDYYLNNGYAKAQITKT

DVQLNDEKTKVNVTIDVNEGLQYDLRSARIIGNLGGMSAELEPLLSALHLNDTFRRSDIADVENAIKAKLGERGYGNTTV

NSVPDFDDANKTLAITFVVDAGRRLTVRQLRFEGNTVSADSTLRQEMRQQEGTWYNSQLVELGKIRLDRTGFFETVEN

RIDPINGSNDEVDVVYKVKERNTGSINFGIGYGTESGISYQTSIKQDNFLGTGAAVSIAGTKNDYGTSVNLGYTEPYFTKD

GVSLGGNIFFENYDNSKSDTSSNYKRTTYGSNVTLGFPVNENNSYYVGLGHTYNKISNFALEYNRNLYIQSMKFKGNGIK

TNDFDFSFGWNYNSLNRGYFPTKGVKASLGGRVTIPGSDNKYYKLSADVQGFYPLDRDHRWVVSAKASAGYANGFGN

KRLPFYQTYTAGGIGSLRGFAYGSIGPNAIYAEHGNGTFNKISSDVIGGNAITTASAELIVPTPFVSDKSQNTVRTSLFVDA

ASVWNTKWKSDKNGLESKVLKDLPDYGKSSRIRASTGVGFQWQSPIGPLVFSYAKPIKKYENDDVEQFQFSIGGSF 

>20141659|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein C 

precursor (Porin ompC) 

MKVKVLSLLVPALLVAGAANAAEIYNKDGNKLDLFGKVDGLHYFSDDKGSDGDQTYMRIGFKGETQVNDQLTGYGQ

WEYQIQGNQTEGSNDSWTRVAFAGLKFADAGSFDYGRNYGVTYDVTSWTDVLPEFGGDTYGADNFMQQRGNGYA

TYRNTDFFGLVDGLDFALQYQGKNGSVSGENTNGRSLLNQNGDGYGGSLTYAIGEGFSVGGAITTSKRTADQNNTAN

ARLYGNGDRATVYTGGLKYDANNIYLAAQYSQTYNATRFGTSNGSNPSTSYGFANKAQNFEVVAQYQFDFGLRPSVAY

LQSKGKDISNGYGASYGDQDIVKYVDVGATYYFNKNMSTYVDYKINLLDKNDFTRDAGINTDDIVALGLVYQF 

>6831523|gi [OuterMembrane] membrane integral membrane protein|"15 kDa cysteine-rich outer 

membrane protein, serovar D" 



MSTVPVVQGAGSSNSAQDISTRPLTLKERISNLLSSTAFKVGLVVIGLLLVIATLIFLVSAASFVNAIYLVAIPAILGCVNICV

GILSMEGHCSPERWILCKKVLKTSEDIIDDGQINNSNKVFTDERLNAIGGVVESLSRRNSLVDQTQ 

>18202234|gi [OuterMembrane] membrane integral membrane protein|Hemoglobin and hemoglobin-

haptoglobin binding protein B precursor 

MTNFRLNVLAYSVMLGLTASVAYAEPTNQPTNQPTNQPTNQPTNQPTNQPTNQPTNQNSNASEQLEQINVSGSTEN

TDTKAPPKIAETVKTAKTLEREQADNIKDIVTYETGVTVVEAGRLAQSGFAIRGVDENRVAINIDGLRQAETLSTQGFKEL

FEGYGNFNNTRNGAEIETLKEVNITKGADSIKNGSGSLGGSVIYKTKDARDYLINKDYYVSYKKGYATENNQSFNTLTLAG

RYKKFDVLVVTTSRNGHELENYGYKNYNDKIQGKKREKADPYKIEQDSTLLKLSFNPTENHRFTFGADLYEHRSRGQDLS

YTLKYQKTDPNLAEVDSRHTNDKTKRRNISFSYENFSQTPFWDTLKITYSDQRIKTRARTDEYCDAGVRHCEGTDNPTGL

KVTDGKITRRDGSELQFEKKNNTAHSNGETYDFKKFIDTDKKVIEDKLTLKNPNDTWYDCSIFNCENNAKIKVFEGNYSY

GYDGKWKEVDLEIKTLNGKKFAKIKDPTNKIKSILPSSPGYLERLWQERDLDTNTQQLNLDLTKDFKTWHIEHNLQYGGS

YNTAMKRMVNRAGNDASDVQWWATPTLGYNFYDQPYTCATAYSWNANLCPRVDPEFSYLLPIKTTGKSVYLFDNLVI

TDYLSFDLGYRYDNIHYQPKYKRGITPKLPDDIVKGLFIPLPKNSNSKPDEVKKNVQQNIDYIAKQNKKYKAHSYSFVSTID

PTSFLRLQLKYSKGFRTPTSDEMYFTFKHPDFTILPNADLKPEIAKTKEIAFTLHNDDWGFISTSLFKTNYKNFIDLIFKGEK

DFPLVSGGSSLPFSLYQNINRDNASLKGIEINSKVFLGKMAKFMDGFNLSYKYTYQKGRMNGNIPMNAIQPRTMVYGL

GYDHPNHKFGFDFYTTHVASKNPEDTYDIYAKDKKQTDTSIKWRSKSYTILDLIGYVQPIKNLTIRAGVYNLTNRKYITWD

SARSIRSFGTSNVIEQSTGLGINRFYAPGRNYKMSVQFEF 

>2851539|gi [OuterMembrane] membrane integral membrane protein|Phospholipase A1 precursor (EC 

3.1.1.32) (Detergent-resistant phospholipase A) (DR-phospholipase A) (Phosphatidylcholine 1- 

acylhydrolase) (Outer membrane phospholipase A) (OM PLA) (OMPLA) 

MRTLQGWLLPVFMLPMAVYAQEATVKEVHDAPAVRGSIIANMLQEHDNPFTLYPYDTNYLIYTQTSDLNKEAIASYD

WAENARKDEVKFQLSLAFPLWRGILGPNSVLGASYTQKSWWQLSNSEESSPFRETNYEPQLFLGFATDYRFAGWTLRD

VEMGYNHDSNGRSDPTSRSWNRLYTRLMAENGNWLVEVKPWYVVGNTDDNPDITKYMGYYQLKIGYHLGDAVLSA

KGQYNWNTGYGGAELGLSYPITKHVRLYTQVYSGYGESLIDYNFNQTRVGVGVMLNDLF 

>135980|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein tolC 

precursor 

MQMKKLLPILIGLSLSGFSSLSQAENLMQVYQQARLSNPELRKSAADRDAAFEKINEARSPLLPQLGLGADYTYSNGYRD

ANGINSNATSASLQLTQSIFDMSKWRALTLQEKAAGIQDVTYQTDQQTLILNTATAYFNVLNAIDVLSYTQAQKEAIYR

QLDQTTQRFNVGLVAITDVQNARAQYDTVLANELTARNNLDNAVEQLRQITGNYYPELAALNVENFKTDKPQPVNAL

LKEAEKRNLSLLQARLSQDLAREQIRQAQDGHLPTLDLTASTGISDTSYSGSKTRGAAGTQYDDSNMGQNKVGLSFSLPI

YQGGMVNSQVKQAQYNFVGASEQLESAHRSVVQTVRSSFNNINASISSINAYKQAVVSAQSSLDAMEAGYSVGTRTIV

DVLDATTTLYNAKQELANARYNYLINQLNIKSALGTLNEQDLLALNNALSKPVSTNPENVAPQTPEQNAIADGYAPDSP

APVVQQTSARTTTSNGHNPFRN 

>129151|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein F 

precursor (Porin ompF) (Outer membrane protein 1A) (Outer membrane protein IA) (Outer membrane 

protein B) 



MMKRNILAVIVPALLVAGTANAAEIYNKDGNKVDLYGKAVGLHYFSKGNGENSYGGNGDMTYARLGFKGETQINSDL

TGYGQWEYNFQGNNSEGADAQTGNKTRLAFAGLKYADVGSFDYGRNYGVVYDALGYTDMLPEFGGDTAYSDDFFV

GRVGGVATYRNSNFFGLVDGLNFAVQYLGKNERDTARRSNGDGVGGSISYEYEGFGIVGAYGAADRTNLQEAQPLGN

GKKAEQWATGLKYDANNIYLAANYGETRNATPITNKFTNTSGFANKTQDVLLVAQYQFDFGLRPSIAYTKSKAKDVEGI

GDVDLVNYFEVGATYYFNKNMSTYVDYIINQIDSDNKLGVGSDDTVAVGIVYQF 

>130121|gi [OuterMembrane] membrane integral membrane protein|Outer membrane pore protein E 

precursor 

MKKSTLALVVMGIVASASVQAAEIYNKDGNKLDVYGKVKAMHYMSDNASKDGDQSYIRFGFKGETQINDQLTGYGR

WEAEFAGNKAESDTAQQKTRLAFAGLKYKDLGSFDYGRNLGALYDVEAWTDMFPEFGGDSSAQTDNFMTKRASGLA

TYRNTDFFGVIDGLNLTLQYQGKNENRDVKKQNGDGFGTSLTYDFGGSDFAISGAYTNSDRTNEQNLQSRGTGKRAEA

WATGLKYDANNIYLATFYSETRKMTPITGGFANKTQNFEAVAQYQFDFGLRPSLGYVLSKGKDIEGIGDEDLVNYIDVG

ATYYFNKNMSAFVDYKINQLDSDNKLNINNDDIVAVGMTYQF 

>129135|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein A 

precursor (Outer membrane protein II*) 

MKKTAIAIAVALAGFATVAQAAPKDNTWYTGAKLGWSQYHDTGFINNNGPTHENQLGAGAFGGYQVNPYVGFEMG

YDWLGRMPYKGSVENGAYKAQGVQLTAKLGYPITDDLDIYTRLGGMVWRADTKSNVYGKNHDTGVSPVFAGGVEYA

ITPEIATRLEYQWTNNIGDAHTIGTRPDNGMLSLGVSYRFGQGEAAPVVAPAPAPAPEVQTKHFTLKSDVLFNFNKATL

KPEGQAALDQLYSQLSNLDPKDGSVVVLGYTDRIGSDAYNQGLSERRAQSVVDYLISKGIPADKISARGMGESNPVTGN

TCDNVKQRAALIDCLAPDRRVEIEVKGIKDVVTQPQA 

>129143|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein A 

precursor (Outer membrane protein II) 

MKKTAIAITVALAGFATVAQAAPKDNTWYTGAKLGWSQYHDTGFIDNNGPTHENQLGAGAFGGYQVNPYVGFEMG

YDWLGRMPYKGSVENGAYKAQGVQLTAKLGYPITDDLDVYTRLGGMVWRADTKAHNNVTGESEKNHDTGVSPVFA

GGVEWAITPEIATRLEYQWTNNIGDAHTIGTRPDNGLLSLGVSYRFGQGEAAPVVAPAPAPAPEVQTKHFTLKSDVLFN

FNKATLKPEGQAALDQLYSQLSNLDPKDGSVVVLGYTDRIGSDAYNQGLSERRAQSVVDYLISKGIPADKISARGMGES

NPVTGNTCDNVKQRAALIDCLAPDRRVEIEVKGIKDVVTQPQA 

>20141670|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein A 

precursor (Outer membrane protein 33K) (Outer membrane major heat-modifiable protein) 

MKKTAIAIAVALAGFATVAQAAPKDNTWYAGAKLGWSQYHDTGFIHNDGPTHENQLGAGAFGGYQVNPYVGFEMG

YDWLGRMPYKGDNINGAYKAQGVQLTAKLGYPITDDLDVYTRLGGMVWRADTKSNVPGGPSTKDHDTGVSPVFAG

GIEYAITPEIATRLEYQWTNNIGDANTIGTRPDNGLLSVGVSYRFGQQEAAPVVAPAPAPAPEVQTKHFTLKSDVLFNFN

KSTLKPEGQQALDQLYSQLSNLDPKDGSVVVLGFTDRIGSDAYNQGLSEKRAQSVVDYLISKGIPSDKISARGMGESNPV

TGNTCDNVKPRAALIDCLAPDRRVEIEVKGVKDVVTQPQA 

>125964|gi [OuterMembrane] membrane integral membrane protein|Maltoporin precursor (Maltose-

inducible porin) (Lambda receptor protein) 



MMITLRKLPLAVAVAAGVMSAQAMAVDFHGYARSGIGWTGSGGEQQCFQTTGAQSKYRLGNECETYAELKLGQEV

WKEGDKSFYFDTNVAYSVAQQNDWEATDPAFREANVQGKNLIEWLPGSTIWAGKRFYQRHDVHMIDFYYWDISGP

GAGLENIDVGFGKLSLAATRSSEAGGSSSFASNNIYDYTNETANDVFDVRLAQMEINPGGTLELGVDYGRANLRDNYRL

VDGASKDGWLFTAEHTQSVLKGFNKFVVQYATDSMTSQGKGLSQGSGVAFDNEKFAYNINNNGHMLRILDHGAISM

GDNWDMMYVGMYQDINWDNDNGTKWWTVGIRPMYKWTPIMSTVMEIGYDNVESQRTGDKNNQYKITLAQQW

QAGDSIWSRPAIRVFATYAKWDEKWGYDYTGNADNNANFGKAVPADFNGGSFGRGDSDEWTFGAQMEIWW 

>129116|gi [OuterMembrane] membrane integral membrane protein|Major outer membrane protein 

P.IA precursor (Protein IA) (PIA) (Class 1 protein) 

MKKSLIALTLAALPVAAMADVTLYGTIKAGVETSRSVAHHGAQADRVKTATEIADLGSKIGFKGQEDLGNGLKAIWQLE

QKAYVSGTDTGWGNRQSFIGLKGGFGKVRVGRLNSVLKDTGGFNPWEGKSYYLGLSNIAQPEERHVSVRYDSPEFAGF

RAVQYVPNDNSGKNHSESYHAGFNYKNSGFFVQYAGFYKRHSYTTEKHQVHRLVGGYDHDALYASVAVQQQDAKLT

WRNDNSHNSQTEVAATAAYRFGNVTPRVSYAHGFKGSVYDADNDNTYDQVVVGAEYDFSKRTSALVSAGWLQRGK

GTEKFVATVGGVGLRHKF 

>12644673|gi [OuterMembrane] membrane integral membrane protein|Porin P precursor (Outer 

membrane protein D1) 

MIRRHSCKGVGSSVAWSLLGLAISAQSLAGTVTTDGADIVIKTKGGLEVATTDKEFSFKLGGRLQADYGRFDGYYTNNG

NTADAAYFRRAYLEFGGTAYRDWKYQINYDLSRNVGNDSAGYFDEASVTYTGFNPVNLKFGRFYTDFGLEKATSSKWV

TALERNLTYDIADWVNDNVGTGIQASSVVGGMAFLSGSVFSENNNDTDGDSVKRYNLRGVFAPLHEPGNVVHLGLQY

AYRDLEDSAVDTRIRPRMGMRGVSTNGGNDAGSNGNRGLFGGSSAVEGLWKDDSVWGLEGAWALGAFSAQAEYL

RRTVKAERDREDLKASGYYAQLAYTLTGEPRLYKLDGAKFDTIKPENKEIGAWELFYRYDSIKVEDDNIVVDSATREVGD

AKGKTHTLGVNWYANEAVKVSANYVKAKTDKISNANGDDSGDGLVMRLQYVF 

>2507463|gi [OuterMembrane] membrane integral membrane protein|Ferrienterobactin receptor 

precursor (Enterobactin outer-membrane receptor) 

MNKKIHSLALLVNLGIYGVAQAQEPTDTPVSHDDTIVVTAAEQNLQAPGVSTITADEIRKNPVARDVSKIIRTMPGVNLT

GNSTSGQRGNNRQIDIRGMGPENTLILIDGKPVSSRNSVRQGWRGERDTRGDTSWVPPEMIERIEVLRGPAAARYGN

GAAGGVVNIITKKGSGEWHGSWDAYFNAPEHKEEGATKRTNFSLTGPLGDEFSFRLYGNLDKTQADAWDINQGHQS

ARAGTYATTLPAGREGVINKDINGVVRWDFAPLQSLELEAGYSRQGNLYAGDTQNTNSDSYTRSKYGDETNRLYRQNY

ALTWNGGWDNGVTTSNWVQYEHTRNSRIPEGLAGGTEGKFNEKATQDFVDIDLDDVMLHSEVNLPIDFLVNQTLTL

GTEWNQQRMKDLSSNTQALTGTNTGGAIDGVSTTDRSPYSKAEIFSLFAENNMELTDSTIVTPGLRFDHHSIVGNNWS

PALNISQGLGDDFTLKMGIARAYKAPSLYQTNPNYILYSKGQGCYASAGGCYLQGNDDLKAETSINKEIGLEFKRDGWL

AGVTWFRNDYRNKIEAGYVAVGQNAVGTDLYQWDNVPKAVVEGLEGSLNVPVSETVMWTNNITYMLKSENKTTGD

RLSIIPEYTLNSTLSWQAREDLSMQTTFTWYGKQQPKKYNYKGQPAVGPETKEISPYSIVGLSATWDVTKNVSLTGGVD

NLFDKRLWRAGNAQTTGDLAGANYIAGAGAYTYNEPGRTWYMSVNTHF 

>129162|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein ompV 

precursor 



MKKIALFITASLIAGNALAAQTYIRNGNIYTHEGQWAAEVGAFGSTDLLKDQDKSYGALLNFGYHGEDFNADLSGLNYR

FFGNTGDIVNLGTYLTGSGVAYDQDSANSVKGMDKRKATVDLGLNADIALGDGTVSTYFQHDILNENKGYKTGVNYF

HIIDLGVADLVPFAGISYQSSDYNNYYFGVKDKEATAQRKAYHAGGDFSYNLGYKLVYPINDRWEITQTSAYTRLGSDIA

HSPIVDSANQWLVGATVAYHF 

>416728|gi [OuterMembrane] membrane integral membrane protein|Vitamin B12 receptor precursor 

MIKKASLLTACSVTAFSAWAQDTSPDTLVVTANRFEQPRSTVLAPTTVVTRQDIDRWQSTSVNDVLRRLPGVDITQNG

GSGQLSSIFIRGTNASHVLVLIDGVRLNLAGVSGSADLSQFPIALVQRVEYIRGPRSAVYGSDAIGGVVNIITTRDEPGTEIS

AGWGSNSYQNYDVSTQQQLGDKTRVTLLGDYAHTHGYDVVAYGNTGTQAQTDNDGFLSKTLYGALEHNFTDAWSG

FVRGYGYDNRTNYDAYYSPGSPLLDTRKLYSQSWDAGLRYNGELIKSQLITSYSHSKDYNYDPHYGRYDSSATLDEMKQ

YTVQWANNVIVGHGSIGAGVDWQKQTTTPGTGYVEDGYDQRNTGIYLTGLQQVGDFTFEGAARSDDNSQFGRHGT

WQTSAGWEFIEGYRFIASYGTSYKAPNLGQLYGFYGNPNLDPEKSKQWEGAFEGLTAGVNWRISGYRNDVSDLIDYD

DHTLKYYNEGKARIKGVEATANFDTGPLTHTVSYDYVDARNAITDTPLLRRAKQQVKYQLDWQLYDFDWGITYQYLGT

RYDKDYSSYPYQTVKMGGVSLWDLAVAYPVTSHLTVRGKIANLFDKDYETVYGYQTAGREYTLSGSYTF 

>129155|gi [OuterMembrane] membrane integral membrane protein|"Major outer membrane protein, 

serovar L2 precursor (MOMP)" 

MKKLLKSVLVFAALSSASSLQALPVGNPAEPSLMIDGILWEGFGGDPCDPCTTWCDAISMRMGYYGDFVFDRVLQTD

VNKEFQMGAKPTTATGNAAAPSTCTARENPAYGRHMQDAEMFTNAAYMALNIWDRFDVFCTLGATSGYLKGNSAS

FNLVGLFGDNENHATVSDSKLVPNMSLDQSVVELYTDTTFAWSAGARAALWECGCATLGASFQYAQSKPKVEELNVL

CNAAEFTINKPKGYVGQEFPLDLKAGTDGVTGTKDASIDYHEWQASLALSYRLNMFTPYIGVKWSRASFDADTIRIAQP

KSATTVFDVTTLNPTIAGAGDVKASAEGQLGDTMQIVSLQLNKMKSRKSCGIAVGTTIVDADKYAVTVETRLIDERAAH

VNAQFRF 

>119815|gi [OuterMembrane] membrane integral membrane protein|Outer membrane usher protein 

faeD precursor 

MKKYVTTKSVQPVAFRLTTLSLVMSAVLGSASVIAGEKLDMSFIQGGGGVNPEVWAALNGSYAPGRYLVDLSLNGKEA

GKQILDVTPQDSNELCLTEAWLTKAGVYVSADYFREGYDATRQCYVLTKAPSVKVDFDVSTQSLALSIPQKGLVKMPEN

VDWDYGTSAFRVNYNANANTGRNNTSAFGSADLKANIGHWVVSSSATASGGDSGDNSTTINMFTATRAIRALSADLA

VGKTSTGDSLLGSTGTYGVSLSRNNSMKPGNLGYTPVFSGIANGPSRVTLTQNGRLLHSEMVPAGPFSITDVPLYTSGD

VTMKITGEDGRDEVQNFPLSVMAGQLSPGQHEFSVAAGLPDDDSDLKGGVFAASYGYGLDGLTLRAGGVFNQDWQ

GASAGVVAGLGYLGAVSADGAYATAKYRDGSHSGNKVQLSWSKQLETTNTGLRVSWSRQSEEYEGMSSFDPTELWS

QSNHGRRTKDEWNAGISQPVGGLFSLSVSGWQRSYYPASMTGSYRYSDDNGKETGITGSLSTQIKGVSLNLGWSGSR

NSRGENNWSASASVSVPFTLFDRRYSSSASVSTSKGGGTGFSTGVSGSLNDRFSYGLGGGRDGDGGTSSYLNASYSGD

RAYLNGVLNHSQSGGTSGSVSVSGSVLAVPAAKDIMFSRTTGDTVAVVNVKDTPGVKVTSGDGQTDSDGNLVVPLNS

YDWNTVTIDTGTLPLSTELTNTSQKVVPTDKAVVWMPFDALKVKRYLLQVKQRDGEFVPGGTWARDSKNTPLGFVAN

NGVLMINTVDAPGDITLGQCRIPAARLQDTEKLQEITCE 

>2507464|gi [OuterMembrane] membrane integral membrane protein|Ferrichrome-iron receptor 

precursor (Ferric hydroxamate uptake) (Ferric hydroxamate receptor) 



MARSKTAQPKHSLRKIAVVVATAVSGMSVYAQAAVEPKEDTITVTAAPAPQESAWGPAATIAARQSATGTKTDTPIQK

VPQSISVVTAEEMALHQPKSVKEALSYTPGVSVGTRGASNTYDHLIIRGFAAEGQSQNNYLNGLKLQGNFYNDAVIDPY

MLERAEIMRGPVSVLYGKSSPGGLLNMVSKRPTTEPLKEVQFKAGTDSLFQTGFDFSDSLDDDGVYSYRLTGLARSANA

QQKGSEEQRYAIAPAFTWRPDDKTNFTFLSYFQNEPETGYYGWLPKEGTVEPLPNGKRLPTDFNEGAKNNTYSRNEK

MVGYSFDHEFNDTFTVRQNLRFAENKTSQNSVYGYGVCSDPANAYSKQCAALAPADKGHYLARKYVVDDEKLQNFSV

DTQLQSKFATGDIDHTLLTGVDFMRMRNDINAWFGYDDSVPLLNLYNPVNTDFDFNAKDPANSGPYRILNKQKQTGV

YVQDQAQWDKVLVTLGGRYDWADQESLNRVAGTTDKRDDKQFTWRGGVNYLFDNGVTPYFSYSESFEPSSQVGKD

GNIFAPSKGKQYEVGVKYVPEDRPIVVTGAVYNLTKTNNLMADPEGSFFSVEGGEIRARGVEIEAKAALSASVNVVGSY

TYTDAEYTTDTTYKGNTPAQVPKHMASLWADYTFFDGPLSGLTLGTGGRYTGSSYGDPANSFKVGSYTVVDALVRYDL

ARVGMAGSNVALHVNNLFDREYVASCFNTYGCFWGAERQVVATATFRF 

>129146|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein C 

precursor (Porin ompC) (Outer membrane protein 1B) 

MKVKVLSLLVPALLVAGAANAAEVYNKDGNKLDLYGKVDGLHYFSDNKDVDGDQTYMRLGFKGETQVTDQLTGYGQ

WEYQIQGNSAENENNSWTRVAFAGLKFQDVGSFDYGRNYGVVYDVTSWTDVLPEFGGDTYGSDNFMQQRGNGFA

TYRNTDFFGLVDGLNFAVQYQGKNGNPSGEGFTSGVTNNGRDALRQNGDGVGGSITYDYEGFGIGGAISSSKRTDAQ

NTAAYIGNGDRAETYTGGLKYDANNIYLAAQYTQTYNATRVGSLGWANKAQNFEAVAQYQFDFGLRPSLAYLQSKGK

NLGRGYDDEDILKYVDVGATYYFNKNMSTYVDYKINLLDDNQFTRDAGINTDNIVALGLVYQF 

>129131|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein P.III 

precursor (Gonococcal protein III) (PIII) 

MTKQLKLSALFVALLASGTAVAGEASVQGYTVSGQSNEIVRNNYGECWKNAYFDKASQGRVECGDAVAVPEPEPAPV

AVVEQAPQYVDETISLSAKTLFGFDKDSLRAEAQDNLKVLAQRLSRTNVQSVRVEGHTDFMGSEKYNQALSERRAYVV

ANNLVSNGVPASRISAVGLGESQAQMTQVCQAEVAKLGAKASKAKKREALIACIEPDRRVDVKIRSIVTRQVVPARNH

HQH 

>26007013|gi [OuterMembrane] membrane integral membrane protein|Outer membrane usher 

protein papC precursor 

MKDRIPFAVNNITCVILLSLFCNAASAVEFNTDVLDAADKKNIDFTRFSEAGYVLPGQYLLDVIVNGQSISPASLQISFVEP

ALSGDKAEKKLPQACLTSDMVRLMGLTAESLDKVVYWHDGQCADFHGLPGVDIRPDTGAGVLRINMPQAWLEYSDA

TWLPPSRWDDGIPGLMLDYNLNGTVSRNYQGGDSHQFSYNGTVGGNLGPWRLRADYQGSQEQSRYNGEKTTNRN

FTWSRFYLFRAIPRWRANLTLGENNINSDIFRSWSYTGASLESDDRMLPPRLRGYAPQITGIAETNARVVVSQQGRVLY

DSMVPAGPFSIQDLDSSVRGRLDVEVIEQNGRKKTFQVDTASVPYLTRPGQVRYKLVSGRSRGYGHETEGPVFATGEAS

WGLSNQWSLYGGAVLAGDYNALAAGAGWDLGVPGTLSADITQSVARIEGERTFQGKSWRLSYSKRFDNADADITFA

GYRFSERNYMTMEQYLNARYRNDYSSREKEMYTVTLNKNVADWNTSFNLQYSRQTYWDIRKTDYYTVSVNRYFNVF

GLQGVAVGLSASRSKYLGRDNDSAYLRISVPLGTGTASYSGSMSNDRYVNMAGYTDTFNDGLDSYSLNAGLNSGGGLT

SQRQINAYYSHRSPLANLSANIASLQKGYTSFGVSASGGATITGKGAALHAGGMSGGTRLLVDTDGVGGVPVDGGQV

VTNRWGTGVVTDISSYYRNTTSVDLKRLPDDVEATRSVVESALTEGAIGYRKFSVLKGKRLFAILRLADGSQPPFGASVTS

EKGRELGMVADEGLAWLSGVTPGETLSVNWDGKIQCQVNVPETAISDQQLLLPCTPQK 



>129595|gi [OuterMembrane] membrane integral membrane protein|Peptidoglycan-associated 

lipoprotein precursor 

MQLNKVLKGLMIALPVMAIAACSSNKNASNDGSEGMLGAGTGMDANGGNGNMSSEEQARLQMQQLQQNNIVYF

DLDKYDIRSDFAQMLDAHANFLRSNPSYKVTVEGHADERGTPEYNISLGERRANAVKMYLQGKGVSADQISIVSYGKEK

PAVLGHDEAAYSKNRRAVLVY 

>136149|gi [OuterMembrane] membrane integral membrane protein|TraL protein 

MSGDENKLKKYRFPETLTNQSRWFGLPLDELIPAAICIGWGITTSKYLFGIGAAVLVYFGIKKLKKGRGSSWLRDLIYWY

MPTALLRGIFS 

>129145|gi [OuterMembrane] membrane integral membrane protein|"Major outer membrane protein, 

serovar C precursor (MOMP)" 

MKKLLKSVLVFAALSSASSLQALPVGNPAEPSLMIDGILWEGFGGDPCDPCTTWCDAISMRVGYYGDFVFDRVLKTDV

NKEFQMGAAPTTSDVAGLQNDPTINVARPNPAYGKHMQDAEMFTNAAYMALNIWDRFDVFCTLGATTGYLKGNSA

SFNLVGLFGTKTQSSSFNTAKLIPNTALNEAVVELYINTTFAWSVGARAALWECGCATLGASFQYAQSKPKVEELNVLCN

ASEFTINKPKGYVGAEFPLNITAGTEAATGTKDASIDYHEWQASLALSYRLNMFTPYIGVKWSRVSFDADTIRIAQPKLAE

AILDVTTLNRTTAGKGSVVSAGTDNELADTMQIVSLQLNKMKSRKSCGIAVGTTIVDADKYAVTVEARLIDERAAHVNA

QFRF 

>129136|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein A 

precursor 

MKKTAIAIAVALAGFATVAQAAPKDNTWYAGGKLGWSQFHDTGWYNSNLNNNGPTHESQLGAGAFGGYQVNPYL

GFEMGYDWLGRMPYKGVKVNGAFSSQAVQLTAKLGYPITDDLDIYTRLGGMVWRADSSNSIAGDNHDTGVSPVFAG

GVEWAMTRDIATRLEYQWVNNIGDAGTVGVRPDNGMLSVGVSYRFGQEDNAPVVAPAPAPAPEVTTKTFTLKSDVL

FNFNKATLKPEGQQALDQLYTQLSNMDPKDGSAVVLGYTDRIGSEQYNQKLSEKRAQSVVDYLVAKGIPANKISARGM

GESDPVTGNTCDNVKARAALIDCLAPDRRVAIEVKGYKDVVTQPQA 

>129161|gi [OuterMembrane] membrane integral membrane protein|Protease VII precursor (EC 

3.4.21.87) (Omptin) (Outer membrane protein 3B) (Protease A) 

MRAKLLGIVLTTPIAISSFASTETLSFTPDNINADISLGTLSGKTKERVYLAEEGGRKVSQLDWKFNNAAIIKGAINWDLMP

QISIGAAGWTTLGSRGGNMVDQDWMDSSNPGTWTDESRHPDTQLNYANEFDLNIKGWLLNEPNYRLGLMAGYQE

SRYSFTARGGSYIYSSEEGFRDDIGSFPNGERAIGYKQRFKMPYIGLTGSYRYEDFELGGTFKYSGWVESSDNDEHYDPG

KRITYRSKVKDQNYYSVAVNAGYYVTPNAKVYVEGAWNRVTNKKGNTSLYDHNNNTSDYSKNGAGIENYNFITTAGLK

YTF 

>129190|gi [OuterMembrane] membrane integral membrane protein|Opacity-related protein POPM1 

IQPPKTFSSLLFSSLLFSSAAQAASEDGSRSPYYVQADLAYAAERITHNYPEPTGADKDKISTVSDYFRNIRAHSIHPRVSV

GYDFGGWRIAADYASYRKWKESNFSTKKVTEEIKDNYKETKTEHQGNGSFHATSSLGLSAIYDFKLNDKFKPYIGARVAY



GHVKHQVHSVETKTTTVTSKPKGGTPAGGPVIKTDPSKPPYHESHSISSLGLGVIAGVGFDITPKLTLDTGYRYHNWGRL

ENTRFKTHEASLGMRYRF 

>129191|gi [OuterMembrane] membrane integral membrane protein|Opacity-related protein POPM3 

IQPPKNLLFSSLLFSSLLFSSAAQAASEDRRSPYYVQADLAYAAERITHDYPQATGANNTSTVSDYFRNIRAHSIHPRVSVG

YDFGGWRIAADYASYRKWNNNKYSVNTKELENKHNNKKDLKTENQENGTFHAASSLGLSAIYDFKLKGKFKPYIGARV

AYGHVRHSID 

>129126|gi [OuterMembrane] membrane integral membrane protein|Major outer membrane protein 

precursor (MOMP) 

MKKLLKSALLFAATGSALSLQALPVGNPAEPSLLIDGTMWEGASGDPCDPCATWCDAISIRAGYYGDYVFDRVLKVDV

NKTFSGMAATPTQATGNASNTNQPEANGRPNIAYGRHMQDAEWFSNAAFLALNIWDRFDIFCTLGASNGYFKSSSA

AFNLVGLIGFSATSSTSTELPMQLPNVGITQGVVEFYTDTSFSWSVGARGALWECGCATLGAEFQYAQSNPKIEVLNVT

SSPAQFVIHKPRGYKGASSNFPLPITAGTTEATDTKSATIKYHEWQVGLALSYRLNMLVPYIGVNWSRATFDADTIRIAQ

PKLKSEILNITTWNPSLLGSTTTLPNNGGKDVLSDVLQIASIQINKMKSRKACGVAVGATLIDADKWSITGEARLINERAA

HMNAQFRF 

>32172423|gi [OuterMembrane] membrane integral membrane protein|Long-chain fatty acid transport 

protein precursor (Outer membrane FADL protein) (Outer membrane flp protein) 

MVMSQKTLFTKSALAVAVALISTQAWSAGFQLNEFSSSGLGRAYSGEGAIADDAGNVSRNPALITMFDRPTFSAGAVYI

DPDVNISGTSPSGRSLKADNIAPTAWVPNMHFVAPINDQFGWGASITSNYGLATEFNDTYAGGSVGGTTDLETMNLN

LSGAYRLNNAWSFGLGFNAVYARAKIERFAGDLGQLVAGQIMQSPAGQTQQGQALAATANGIDSNTKIAHLNGNQ

WGFGWNAGILYELDKNNRYALTYRSEVKIDFKGNYSSDLNRAFNNYGLPIPTATGGRTQSGYLTLNLPEMWEVSGYNR

VDPQWAIHYSLAYTSWSQFQQLKATSTSGDTLFQKHEGFKDAYRIALGTTYYYDDNWTFRTGIAFDDSPVPAQNRSISI

PDQDRFWLSAGTTYAFNKDASVDVGVSYMHGQSVKINEGPYQFESEGKAWLFGTNFNYAF 

>129127|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein P1 

precursor (OMP P1) 

MKKFNQSLLATAMLLAAGGANAAAFQLAEVSTSGLGRAYAGEAAIADNASVVATNPALMSLFKTAQFSTGGVYIDSRI

NMNGDVTSYAQIITNQIGMKAIKDGSASQRNVVPGAFVPNLYFVAPVNDKFALGAGMNVNFGLKSEYDDSYDAGVF

GGKTDLSAINLNLSGAYRVTEGLSLGLGVNAVYAKAQVERNAGLIADSVKDNQITSALSTQQEPFRDLKKYLPSKDKSVV

SLQDRAAWGFGWNAGVMYQFNEANRIGLAYHSKVDIDFADRTATSLEANVIKEGKKGNLTFTLPDYLELSGFHQLTDK

LAVHYSYKYTHWSRLTKLHASFEDGKKAFDKELQYSNNSRVALGASYNLYEKLTLRAGIAYDQAASRHHRSAAIPDTDRT

WYSLGATYKFTPNLSVDLGYAYLKGKKVHFKEVKTIGDKRTLTLNTTANYTSQAHANLYGLNLNYSF 

>141104|gi [OuterMembrane] membrane integral membrane protein|Invasin precursor (Outer 

membrane adhesin) 

MTKDFKISVSAALISALFSSPYAFAEEPEDGNDGIPRLSAVQISPNVDPKLGVGLYPAKPILRQENPKLPPRGPQGPEKKR

ARLAEAIQPQVLGAGGLNARAKDPYSIAIGATAEAAKPAAVAVGSGSIATGVNSVAIGPLSKALGDSAVTYGASSTAQK

DGVAIGARASASDTGVAVGFNSKVDAQNSVAIGHSSHVAADHGYSIAIGDHSKTDRENSVSIGHESLNRQLTHLAAGT



EDTDAVNVAQLKKEMAETLENARKETLAQSNDVLDAAKKHSNSVARTTLETAEEHANKKSAEALVSAKVYADSNSSHT

LKTANSYTDVTVSSSTKKAISESNQYTDHKFSQLDNRLDKLDKRVDKGLASSAALNSLFQPYGVGKVNFTAGVGGYRSS

QALAIGSGYRVNESVALKAGVAYAGSSNVMYNASFNIEW 

>117799|gi [OuterMembrane] membrane integral membrane protein|Protein cyaE precursor 

MAAVQVRRRGRALALALWAGFALSVGGGVRARDGLATPPAFEGQAAPAVSWPCPPPADRLDDLALLEAIDLALCHSP

ALRQGWARIKARSAEVGLARAPYYPSVALSAGRSAQRRSTGLGEDGVRNNVMAVTLAWRLFDSGARSAALRAAQAQ

LDEAAQAYGAVLQDKLAEVVGAYYEAATARQALHTAVEDTEIARRSASIAARRARAGLDSHGDVLHAQAALERARLAQ

AQAEGAQARALAGLAQVLGVDPATPIVLAPGPLAPQRIEDRELAQWLRDARQRHPAIKAAQAGLAAATAQVDVARAT

DMPTVDLSLGHYRNSSENVSVFAGSSRSVSASLNLRIPLFDGFARRHRIQGARAEVQRQEALLDQARLATGAAVARAYA

DLRAARASHEASLRWLKAARAAYESDLRRYEAGVGGVAELLRAQSDWLSARQRHVLYAAQLRTRALALLAAAGELGRS

TIDGDPPKE 

>132510|gi [OuterMembrane] membrane integral membrane protein|Ferric anguibactin receptor 

precursor (OM2) 

MTHQVATCHKKQSFSGKPTLSRIALLVALQISASALPISITHAEEQADESITVYGQANEAYAAGKISKASSIGMLGDKDFL

DTPFNAIGYTDKHIQDQHAQDISDVISASDPSVFTSGETGLNKESFKIRGFSSDIGDVMFNGLYGIAPYYRSSPEMYQRID

VLKGPASLLNGMPPNGSVGGSINLVTKRAQEAPITSFTGTYMSDSQFGGHIDIGRRFGENEQFGVRFNGVFRDGDASV

DGQSRKAQLASLSLDWRNDIALIEADLYFSTERVDGPNRGLSIASGVDVPSPPSSDTLLSPSWAYNDSEDKGMMIRAEL

DLSNSVTAYGAVGASRTDFDSNVPQRVKIIDDSGTLEVSLGSVKLESKRTSGEVGIRSSFDTGPIEHYLVLNSTYFREDKN

DSPTGNNNPGSWNPNIYNPVWGPEDSTYDNYYELPVDSTQISFGVADTLSLANGKYQVTLGLRHQSIDYESGVTWNG

NAFPTTKLKESTYTPAIVALYKVSDSVSLYGNYTEGLTNGKTAGSGAANVGEAFEPQKTKQTEAGLKLDMNDFAHTFSLF

EIKKPNGYQDPDTNIYSFGGEQRNRGIEWGFYGTVLEDYTLTGGIAYTDAEITKATDVTTEGKQATKLPDLQAKLALEW

NLPVMRQLTLIGQANYMSEQYIDAQNTQSLSAQTIFDLGARYNSTIANQSVIWRLAVNNVTDEAYWTTTHYASLALGA

PRTVMLSATADF 

>119821|gi [OuterMembrane] membrane integral membrane protein|Outer membrane usher protein 

fanD precursor 

MNRKKHQILKILLLCLISSKSSASEKELNLQFIRHKFGQNTEDIELFFNSSTVLPGNYTVDVKLNDEVIGRAKLEVSQDDKES

YCLKDEWLSDLGIIINRDFYNKYFNIKRECYEIGKEKNSITTFDNNSQIFSLYMPQAAYIKKGNTEHKWSYGDPGFNLNYD

AYLSKNDEDSSIYGNLEGNVNIDKWVLYGRGYKYEHDKFTTDDVTLSRAIKSLEGDLIIGDTYTNTSLMDNISFYGVQLRS

NNAMTPERRGDYSPIISGIAKSNARVTVKQNGVVLHSELVSPGPFHINNVRGIRSGELVMTVTEEDGSEQQTRIPVTFIA

NLLSPGNYNYDFGIGNKEATWEPDNIFAYGSFDYGLNLLTLNASLLFEQHYSNAGIGAVGSIGSLGAVSVSGNISRAKNQ

LETDQGYSTSANYSKNVGANGNLQIIGYKFSSEGYTQYANFDYRAPRKDKKEKERYEVTLTQQFPASNVFLSVTGWKKF

YWNDNSVTGANVSYTQNFGTVNASVNGSYSRGDGAKSDYMLGFNINIPFRHNDRQFYSNSGVTYNRNSGIGFNAGF

SEDVTKNFNYNVNAAASKDNESVSLSTNYTSSMFRTSASVSKNRNSTNASAQIGGAIIGVKDGGVMLTSMSSNSVAIV

QMEGLAGYAFTNGVESDWRGRIAYPMTTYMDNDIQISTDKLPSNIELTDNVETIVPTNRAIKLQKIKYKNMSRHVLKVY

DKNGFVIPMGTAVKNSNGEIISFVNNNGISLLNIDKNDERVFFGSCTISTSGLKDNLSEIQEVNCE 

>729471|gi [OuterMembrane] membrane integral membrane protein|Iron(III) dicitrate transport 

protein fecA precursor 



MTPLRVFRKTTPLVNTIRLSLLPLAGLSFSAFAAQVNIAPGSLDKALNQYAAHSGFTLSVDASLTRGKQSNGLHGDYDVE

SGLQQLLDGSGLQVKPLGNNSWTLEPAPAPKEDALTVVGDWLGDARENDVFEHAGARDVIRREDFAKTGATTMREV

LNRIPGVSAPENNGTGSHDLAMNFGIRGLNPRLASRSTVLMDGIPVPFAPYGQPQLSLAPVSLGNMDAIDVVRGGGA

VRYGPQSVGGVVNFVTRAIPQDFGIEAGVEGQLSPTSSQNNPKETHNLMVGGTADNGFGTALLYSGTRGSDWREHS

ATRIDDLMLKSKYAPDEVHTFNSLLQYYDGEADMPGGLSRADYDADRWQSTRPYDRFWGRRKLASLGYQFQPDSQH

KFNIQGFYTQTLRSGYLEQGKRITLSPRNYWVRGIEPRYSQIFMIGPSAHEVGVGYRYLNESTHEMRYYTATSSGQLPSG

SSPYDRDTRSGTEAHAWYLDDKIDIGNWTITPGMRFEHIESYQNNAITGTHEEVSYNAPLPALNVLYHLTDSWNLYANT

EGSFGTVQYSQIGKAVQSGNVEPEKARTWELGTRYDDGALTAEMGLFLINFNNQYDSNQTNDTVTARGKTRHTGLET

QARYDLGTLTPTLDNVSIYASYAYVNAEIREKGDTYGNLVPFSPKHKGTLGVDYKPGNWTFNLNSDFQSSQFADNANT

VKESADGSTGRIPGFMLWGARVAYDFGPQMADLNLAFGVKNIFDQDYFIRSYDDNNKGIYAGQPRTLYMQGSLKF 

>129117|gi [OuterMembrane] membrane integral membrane protein|Major outer membrane protein 

P.IA precursor (Protein IA) (PIA) (Class 1 protein) 

MRKKLTALVLSALPLAAVADVSLYGEIKAGVEGRNIQAQLTEQPQVTNGVQGNQVKVTKAKSRIRTKISDFGSFIGFKGS

EDLGEGLKAVWQLEQDVSVAGGGASQWGNRESFIGLAGEFGTLRAGRVANQFDDASQAINPWDSNNDVASQLGIF

KRHDDMPVSVRYDSPEFSGFSGSVQFVPAQNSKSAYKPAYYTKDTNNNLTLVPAVVGKPGSDVYYAGLNYKNGGFAG

NYAFKYARHANVGRNAFELFLIGSATSDEAKGTDPLKNHQVHRLTGGYEEGGLNLALAAQLDLSENGDKAKTKNSTTEI

AATASYRFGNAVPRISYAHGFDLIERGKKGENTSYDQIIAGVDYDFSKRTSAIVSGAWLKRNTGIGNYTQINAASVGLRH

KF 

>129152|gi [OuterMembrane] membrane integral membrane protein|"Major outer membrane protein, 

serovar H precursor (MOMP)" 

MKKLLKSVLVFAALSSASSLQALPVGNPAEPSLMIDGILWEGFGGDPCDPCATWCDAISMRVGYYGDFVFDRVLKTDV

NKEFQMGAAPTTNDAADLQNDPKTNVARPNPAYGKHMQDAEMFTNAAYMALNIWDRFDVFCTLGATTGYLKGNS

ASFNLVGLFGTKTKSSDFNTAKLVPNIALNRAVVELYTDTTFAWSVGARAALWECGCATLGASFQYAQSKPKVEELNVL

CNASEFTINKPKGYVGAEFPLDITAGTEAATGTKDASIDYHEWQASLALSYRLNMFTPYIGVKWSRVSFDADTIRIAQPK

LAEAILDVTTLNPTIAGKGTVVASGSDNDLADTMQIVSLQLNKMKSRKSCGIAVGTTIVDADKYAVTVETRLIDERAAHV

NAQFRF 

>2507004|gi [OuterMembrane] membrane integral membrane protein|Cobalt-zinc-cadmium resistance 

protein czcC precursor (Cation efflux system protein czcC) 

MRRLFLPLGLAVAFLSPNFAVAQSDTGTSMVPVFPREAAGPLTLEAALSLAAGSNFNLSAAAKELDSTEGGIMQARVIP

NPELKTLVEDTRKSTRTSTAQMNIPIRLAASARLVSMPRKGTRELAQATLAGVRGDIRAQVIESFFSVLIAQERVKLATGS

ADIAARGAQAASRVAAGKISPVDETKARVEQANAELELAEATASLQSARQALTALWGNASPQFAEAQGNLDALPSRPA

PELLQKELENSPLVAASRAELDRRQALVGVERSRQYPDLTVSLGAKRDTEANRNMAVIGVAIPLPIFDRNQGNLYSAIRQ

ADKAQDEYLANRISLTRNLLMASNQLSVSRASAQTLKQTVLPGAEQAFNAATIGFEAGKFNYLDVLDAQRTLFQARIRY

LGVLGQTYQAATTIDRILGR 

>130680|gi [OuterMembrane] membrane integral membrane protein|Outer membrane porin F 

precursor 



MKLKNTLGVVIGSLVAASAMNAFAQGQNSVEIEAFGKRYFTDSVRNMKNADLYGGSIGYFLTDDVELALSYGEYHDVR

GTYETGNKKVHGNLTSLDAIYHFGTPGVGLRPYVSAGLAHQNITNINSDSQGRQQMTMANIGAGLKYYFTENFFAKAS

LDGQYGLEKRDNGHQGEWMAGLGVGFNFGGSKAAPAPEPVADVCSDSDNDGVCDNVDKCPDTPANVTVDANGCP

AVAEVVRVQLDVKFDFDKSKVKENSYADIKNLADFMKQYPSTSTTVEGHTDSVGTDAYNQKLSERRANAVRDVLVNEY

GVEGGRVNAVGYGESRPVADNATAEGRAINRRVEAEVEAEAK 

>136226|gi [OuterMembrane] membrane integral membrane protein|TraJ protein 

MCALDRRERPLNSQSVNKYILNVQNIYRNSPVPVCVRNKNRKILYANGAFIELFSREDKPLSGESYIRLQVEIFLSSLELEC

QALGHGSAFCRRFNFHGEIYQIRMENVSFYNDESVVLWQINPFPDYPFFALNQSGSNTNTSDKLTIWNDLSPGTLVVFS

FYMLGVGHATIARELGITDRASEDRIKPVKRKIKEFFEHV 

>136227|gi [OuterMembrane] membrane integral membrane protein|TraJ protein 

MYPTDPRQLNTERQIYLDKQFFVDVFSIPACVRNTNGDLSATNEKFSKEFIGSLDIKEWFYSLPVQVATSFLREELDAMSL

PSSMNKIQSVAIGDKLWLVQFIPLIYGEVVNVLWLFFCKNSNVIVDYCRGLRTNITNDRMLEFKNKSTEIQWKVFILYSFG

FCHESIASLLSITNGSSRNAISEVYKFFGIHSKHDLLMIFHTSRMHSLFFDELFFILKCAE 

>20095235|gi [OuterMembrane] membrane integral membrane protein|TraT complement resistance 

protein precursor 

MMKTKKLMMVALVSSTLALSGCGAMSTAIKKRNLEVKTQMSETIWLEPASERTVFLQIKNTSDKDMSGLQGKIADAV

KAKGYQVVTSPDKAYYWIQANVLKADKMDLRESQGWLNRGYEGAAVGAALGAGITGYNSNSAGATLGVGLAAGLV

GMAADAMVEDVNYTMITDVQIAERTKATVTTDNVAALRQGTSGAKIQTSTETGNQHKYQTRVVSNANKVNLKFEEA

KPVLEDQLAKSIANIL 

>1170593|gi [OuterMembrane] membrane integral membrane protein|Ferric aerobactin receptor 

precursor (Cloacin receptor) 

MMISKKYTLWALNPLLLTMMAPAVAQQTDDETFVVSANRSNRTVAEMAQTTWVIENAELEQQIQGGKELKDALAQL

IPGLDVSSRSRTNYGMNVRGRPLVVLVDGVRLNSSRTDSRQLDSIDPFNMHHIEVIFGATSLYGGGSTGGLINIVTKKGQ

PETMMEFEAGTKSGFSSSKDHDERIAGAVSGGNEHISGRLSVAYQKFGGWFDGNGDATLLDNTQTGLQYSDRLDIMG

TGTLNIDESRQLQLITQYYKSQGDDDYGLNLGKGFSAIRGTSTPFVSNGLNSDRIPGTDGHLISLQYSDSAFLGQELVGQ

VYYRDESLRFYPFPTVNANKQVTAFSSSQQDTDQYGMKLTLNSKPMDGWQITWGLDADHERFTSNQMFFDLAQAS

ASGGLNNKKIYTTGRYPSYDITNLAAFLQSGYDINNLFTLNGGVRYQYTENKIDDFIGYAQQRQIGAGKATSADAFWRLS

RLRHFLFNAGLLMHITEPQQAWLNFSQGLELPDPGKYYGRGIYGAAVNGHLPLTKSVNVSDSKLEGVKVDSYELGWRF

TGNNLRTQIAAYYSISDKSVVANKDLTISVVDDKRRIYGVEGAVDYLIPDTDWSTGVNFNVLKTESKVNGTWQKYDVKT

ASPSKATAYIGWAPDPWSLRVQSTTSFDVSDAQGYKVDGYTTVDLLGSYQLPVGTLSFSIENLFDRDYTTVWGQRAPLY

YSPGYGPASLYDYKGRGRTFGLNYSVLF 

>12644126|gi [OuterMembrane] membrane integral membrane protein|Protease lasA precursor (EC 

3.4.24.-) (Staphylolytic protease) 

MQHKRSRAMASPRSPFLFVLLALAVGGTANAHDDGLPAFRYSAELLGQLQLPSVALPLNDDLFLYGRDAEAFDLEAYLA

LNAPALRDKSEYLEHWSGYYSINPKVLLTLMVMQSGPLGAPDERALAAPLGRLSAKRGFDAQVRDVLQQLSRRYYGFE



EYQLRQAAARKAVGEDGLNAASAALLGLLREGAKVSAVQGGNPLGAYAQTFQRLFGTPAAELLQPSNRVARQLQAKA

ALAPPSNLMQLPWRQGYSWQPNGAHSNTGSGYPYSSFDASYDWPRWGSATYSVVAAHAGTVRVLSRCQVRVTHPS

GWATNYYHMDQIQVSNGQQVSADTKLGVYAGNINTALCEGGSSTGPHLHFSLLYNGAFVSLQGASFGPYRINVGTSN

YDNDCRRYYFYNQSAGTTHCAFRPLYNPGLAL 

>123205|gi [OuterMembrane] membrane integral membrane protein|Hemolysin activator protein 

precursor 

MIKKITALTLLVSTALSAETLPDSHMMQDMSMGESRRALQDSTREVNQLIEQRRYQQLKQQRLLAEPAAPALPQSAQC

LPIAGVYLQGVTLLSPADLSALSGLPEQCISSNDINRLTRELTRLYVQKGYITARVQIVRPNSQGELGLSVTEGFIEKIEGGD

RWVNSRLLFPGLEGKPLKLTELDQGLDQANRLQSNTTKLDILPGRQVGGSVIRLRNQHAKPWLITAGTDNYGQKSTGR

WLARATATLDSPFGLSDFVSLNANSTLENPAHRYNRAYTLLYSLPYGAFTFSGFASFSSYENHQQLPHNVVKLHGQTQQ

YGLRSDYVFYRDHDQIDSLSGQLTYKRIDNYFESVRLEVSSPTLTLAELSASHLQILPNGVFSANLSVEQGMPWLGAGRH

PSSVHLDSQFTKGKLFANLSQRLRLGDATYQLNNLFYGQYSRDPLPGVEWLSLTDRSAVRGFSRSTQSGDNGWYLQNT

LSRSFNLGATTLTPRLGADVGRILPRQDNSGWRSSAGISTGATLRYQRALVDLEVSRGWILSNHATPEDPVQVLARFSYT

F 

>1169100|gi [OuterMembrane] membrane integral membrane protein|Outer membrane usher protein 

CS3-2 (CS3 pili synthesis 104 kDa protein) 

MYFDAGESEDFCIQYSVLQDIGVTVSGNQDECANLDDELNLRTRFDFYSKRMDIFVSPKFVPRKKNGLAPIKLWDEGEN

ALFTSYNFSEDYYHFKGDARDSYSQYANIQPRLNIGPWRIRTQAIWNKNNNTKGEWSNNYLYAERGLGNIKSRLYIGDG

YFPLKNFNSFKFKGGVLKTDENMYPYSEKTYSPIVKGSAKTQAKVEFFQDGVKIYSSIVPPGDFSISDYILSGSNSDLYVKVI

EENGSIQEFIVPFTYPAVAVREGFTYYEIAMGETQQSNDYFTQLSFTRGLPYDFTVLTSLEYSGFYRSLEIGLGKMLGNLG

ALSLIYGQSNFSKSDNSKNKKWDIRYNKNIPDLNTYLSFSAVSQTRGGYSSLRDALDYEIGEYTFNSKNSYTASINHSLGEL

GSLNFSGTWRNYWENKNQTRSYNLSYSTQIFNGKAYLSGSLIRSELMNFNNKISDTILNIGVNIPFGLSRGIQSVSYNTSS

VKGGRSTHQLGISGSEFDNKLYWHVNQGYSDNYSNTSMYGYYKAKYAQVNAGYSVSERYNHAYGGIEGGILVYDGGII

LGRNLGDTMSIIEAPGAENTKIRGWGSIETDWRGRAFIGYLSPYQNNDISLDPSSLPLDSSLDITTNSVIPTTGAIVKTTYN

VKKGKKVMLTLKKSNGDAVPFGAIVTVMDGDQNTSIVGDNGQLYLGSSMDTGRLKVIWGNGEDKKCVVDYIVGDNK

NIAGIYIGSAEHVFSSMLLYGKKISFLSASVWXVIGVVKAFLTTLQSNNEWRTHSEKNDFSIDFDVGVGRSFAAVGPTKD

MSLGANLTSEPTLAIDFTPIENIYVGANYGKDIGTLVFTTNDLTDITLMSSRSVVDGRQTGFFTFMDSSATYKISTKLGSSN

DVNIQEITQGAKITPVSGEKTLPKKFTLKLHAHRSSSTVPDTYTVGLNVTSNVI 

>131592|gi [OuterMembrane] membrane integral membrane protein|General secretion pathway 

protein D precursor (Pullulanase secretion envelope pulD) 

MIIANVIRSFSLTLLIFAALLFRPAAAEEFSASFKGTDIQEFINTVSKNLNKTVIIDPSVRGTITVRSYDMLNEEQYYQFFLSVL

DVYGFAVINMNNGVLKVVRSKDAKTAAVPVASDAAPGIGDEVVTRVVPLTNVAARDLAPLLRQLNDNAGVGSVVHYE

PSNVLLMTGRAAVIKRLLTIVERVDNAGDRSVVTVPLSWASAADVVKLVTELNKDTSKSALPGSMVANVVADERTNAV

LVSGEPNSRQRIIAMIKQLDRQQATQGNTKVIYLKYAKASDLVEVLTGISSTMQSEKQAAKPVAALDKNIIIKAHGQTNA

LIVTAAPDVMNDLERVIAQLDIRRPQVLVEAIIAEVQDADGLNLGIQWANKNAGMTQFTNSGLPISTAIAGANQYNKD

GTVSSSLASALSSFNGIAAGFYQGNWAMLLTALSSSTKNDILATPSIVTLDNMEATFNVGQEVPVLTGSQTTSGDNIFNT

VERKTVGIKLKVKPQINEGDSVLLEIEQEVSSVADAASSTSSDLGATFNTRTVNNAVLVGSGETVVVGGLLDKSVSDTAD



KVPLLGDIPVIGALFRSTSKKVSKRNLMLFIRPTVIRDRDEYRQASSGQYTAFNDAQSKQRGKENNDAMLNQDLLEIYPR

QDTAAFRQVSAAIDAFNLGGNL 

>462727|gi [OuterMembrane] membrane integral membrane protein|Nodulation protein T precursor 

MHSFRLAAAVLPLLLSSCMLGPDHAPPETPLPEKFSEGAKQSAGDVAVSAWWDSFSDRTLNQYVASGLDENLSVQQA

LERVNAAAADVTIAGAGGLPKASHTTSGEIGKGGDITSTQNISSVQLSLTWLLDVFGQYRRSTESALASLDSAHAAVDAA

KLALIKDLVSSYIDARYYQQRVSISRANLKSRQETYDFTNLQVEAGAASRQDVLQAEGLVRSTIAEIPRLELNFRVSAHHIA

ALLALPSETVIKQLQKSEGQPVYRGKINAGIPADLIRNRFDIRQAERDLAAATAQIGVAEAQLYPAITLSGSITPSYIKQRGR

HGGILKWSFGPSLDLPILDGGRLRANVETSKSDAAAAYISWKLTVLTAVQEVEDALTAVRRDVHTENSRRRQVETIEEAL

KLSTASYTDGASSLLDVLEAQRQVSSAQASLAAAIQQLAKDHVRLNVAIRGGFAAPKVASPREASTVAAANANIQSAHS

P 

>129150|gi [OuterMembrane] membrane integral membrane protein|"Major outer membrane protein, 

serovar F precursor (MOMP)" 

MKKLLKSVLVFAALSSASSLQALPVGNPAEPSLMIDGILWEGFGGDPCDPCTTWCDAISMRMGYYGDFVFDRVLKTDV

NKEFEMGEALAGASGNTTSTLSKLVERTNPAYGKHMQDAEMFTNAACMTLNIWDRFDVFCTLGATSGYLKGNSASF

NLVGLFGDGVNATKPAADSIPNVQLNQSVVELYTDTTFAWSVGARAALWECGCATLGASFQYAQSKPKIEELNVLCNA

AEFTINKPKGYVGKEFPLDLTAGTDAATGTKDASIDYHEWQASLSLSYRLNMFTPYIGVKWSRASFDSDTIRIAQPRLVT

PVVDITTLNPTIAGCGSVAGANTEGQISDTMQIVSLQLNKMKSRKSCGIAVGTTIVDADKYAVTVETRLIDERAAHVNA

QFRF 

>113536|gi [OuterMembrane] membrane integral membrane protein|Attachment invasion locus 

protein precursor 

MKKTLLASSLIACLSIASVNVYAASESSISIGYAQSHVKENGYTLDNDPKGFNLKYRYELDDNWGVIGSFAYTHQGYDFFY

GSNKFGHGDVDYYSVTMGPSFRINEYVSLYGLLGAAHGKVKASVFDESISASKTSMAYGAGVQFNPLPNFVIDASYEYS

KLDSIKVGTWMLGAGYRF 

>123203|gi [OuterMembrane] membrane integral membrane protein|Hemolysin activator protein 

precursor 

MKKKVVLLTLLSCFSTSGLSANETGNLGSISESRRALQDSQREINQLIEQNRYQQLQEKAVNISPTPTLITESEHCLPIKGVY

IQGITLLTEKDLNSLSPLPDQCIKSADINRLVKELTQRYLQHGYITARIQFLRPNQHGELGLYAIEGFVERIEGGDRGVNTTL

LFPRIKGQPLKLATLDQGLDQANRLQSNKVTVDILPGTELGGSVIKLSNQRKSPWHLNIASDNYGQKNSGRWLIRTNAS

LDSPLGLSDFVSLNANITTDNPNTRFNRAYTLLYSIPYGGFTFSSFGSYSEYQFHQKLQTRTVNLYGDTTQVGIRGDYAFS

RSQKQIDTLNIQVTHKRIRNYFSQIRLDLSSPKLTTIELGINHLQIIPNGVLSTNLSVEKAVGWFGAEETPYIANGNGNDYR

FTKVKLFTNWYQRFSLWHSTFLFNSTFLGQYSHDTLPGVEWLSLTDKNAIRGFDQSTLSGDNGGYLRNTLSYPYRLNHF

SITPRIGVDIGQVKQHGNYKGWQGGYGLSSGLNIQYQQAQLDLEVAKGELLYHQTNSNKTKDPTQLLVKFSYLF 

>123198|gi [OuterMembrane] membrane integral membrane protein|Hemolysin precursor 

MKSKNFKLSPSGRLAASLAIIFVSLNAYGNGIVPDAGHQGPDVSAVNGGTQVINIVTPNNEGISHNQYQDFNVGKPGA

VFNNALEAGQSQLAGHLNANSNLNGQAASLILNEVVSRNPSFLLGQQEVFGIAAEYVLSNPNGITCDGCGFINTSRSSL



VVGNPLFENGQLKGYSTLNNTNLLSLGKNGLNTTGLLDLIAPRIDSRGKITAAEISAFTGQNTFSQHFDILSSQKPVSALDS

YFFGSMQSGRIRIINTAEGSGVKLAGKFTADNDLSVKADNIQTDSQVRYDSYDKDGSENYQNYRGGITVNNSGSSQTLT

KTELKGKNITLVASSHNQIKASDLMGDDITLQGADLTIDGKQLQQKETDIDNRWFYSWKYDVTKEKEQIQQIGSQIDAK

NNATLTATKGDVTLDAAKINAGNNLAINANKDIHINGLVEKESRSENGNKRNHTSRLESGSWSNSHQTETLKASELTAG

KDLGLDAQGSITAQGAKLHANENVLVNAKDNINLNVQKTNNDKTVTDNHVMWGGIGGGQNKNNNNQQQVSHAT

QLTADGQLLLAADNNVNITGSQVKGNQGAFVKTTQGDVVIDNALSETISKIDERTGTAFNITKSSHKNETNKQTSTGSEL

ISDAQLTVVSGNDVNVIGSLIKSADKLGIHSLGDINVKSAQQVTKIDDEKTSLAITGHAKEVEDKQYSAGFHITHTTNKNT

STETEQANSTISGANVDLQANKDVTFAGSDLKTTAGNASITGDNVAFVSTENKKQTDNTDTTISGGFSYTGGVDKVGSK

ADFQYDKQHTQTEVTKNRGSQTEVAGDLTITANKDLLHEGASHHVEGRYQESGENIQHLAVNDSETSKTDSLNVGIDV

GVNLDYSGVTKPVKKAIEDGVNTTKPGNNTDLTKKVTARDAIANLANLSNLETPNVGVEVGIKGGGSQQSQTDSQAVS

TSINAGKIDIDSNNKLHDQGTHYQSTQEGISLTANTHTSEATLDKHQTTFHETKGGGQIGVSTKTGSDITVAIKGEGQTT

DNALMETKAKGSQFTSNGDISINVGENAHYEGAQFDAQKGKTVINAGGDLTLAQATDTHSESQSNVNGSANLKVGTT

PESKDYGGGFNAGTTHHSKEQTTAKVGTITGSQGIELNAGHNLTLQGTHLSSEQDIALNATNKVDLQSASSEHTEKGN

NLSGGVQAGFGKKMTDDASSVNGLGSAQFAIGKQDEKSVSREGGTINNSGNLTINGNSVHLQGAQVNSKDTQLTSQS

GDIEITSAQSTDYKNNWGTDIGFNGKKTNNTPKEVTEEKPATSIHNIGGKLLVNVEDQQKTSHQNATLETGTLTINSNK

DLTLSGANVTADSVTGNVGGSLNIASQKESDRHVTVGVNVGYNHTNDPKSSQVNKTAKAGGSLLEKTIKDTIDSGIKSS

TDAISDKYNSLSSTIADKTGISDETKAKIDQGFGKVGNGIKNIVTGAEGHTANADIKVTHVDNDAVTKTTSLTSNNDLSLN

VNGSTKLTGAEIVSQQGQVDLGGSSVKLENIEGHHYEAGADLDLKSSVVDLAKQLVGGDISFKSPVKTNETVNTKASISE

K 

>129128|gi [OuterMembrane] membrane integral membrane protein|Major outer membrane protein 

precursor (MOMP) 

MKKLLKSALLFAATGSALSLQALPVGNPAEPSLLIDGTMWEGASGDPCDPCSTWCDAISIRAGYYGDYVFDRVLKVDV

NKTITGMGAVPTGTAAANYKTPTDRPNIAYGKHLQDAEWFTNAAFLALNIWDRFDIFCTLGASNGYFKASSAAFNLVG

LIGVKGSSIAADQLPNVGITQGIVEFYTDTTFSWSVGARGALWECGCATLGAEFQYAQSNPKIEMLNVVSSPAQFVVHK

PRGYKGTAFPLPLTAGTDQATDTKSATIKYHEWQVGLALSYRLNMLVPYISVNWSRATFDADAIRIAQPKLAAAVLNLT

TWNPTLLGEATALDTSNKFADFLQIASIQINKMKSRKACGVAVGATLIDADKWSITGEARLINERAAHMNAQFRF 

>2507465|gi [OuterMembrane] membrane integral membrane protein|"FhuE receptor precursor 

(Outer-membrane receptor for Fe(III)-coprogen, Fe(III)-ferrioxamine B and Fe(III)-rhodotrulic acid)" 

MLSTQFNRDNQYQAITKPSLLAGCIALALLPSAAFAAPATEETVIVEGSATAPDDGENDYSVTSTSAGTKMQMTQRDIP

QSVTIVSQQRMEDQQLQTLGEVMENTLGISKSQADSDRALYYSRGFQIDNYMVDGIPTYFESRWNLGDALSDMALFE

RVEVVRGATGLMTGTGNPSAAINMVRKHATSREFKGDVSAEYGSWNKERYVADLQSPLTEDGKIRARIVGGYQNNDS

WLDRYNSEKTFFSGIVDADLGDLTTLSAGYEYQRIDVNSPTWGGLPRWNTDGSSNSYDRARSTAPDWAYNDKEINKV

FMTLKQQFADTWQATLNATHSEVEFDSKMMYVDAYVNKADGMLVGPYSNYGPGFDYVGGTGWNSGKRKVDALDL

FADGSYELFGRQHNLMFGGSYSKQNNRYFSSWANIFPDEIGSFYNFNGNFPQTDWSPQSLAQDDTTHMKSLYAATRV

TLADPLHLILGARYTNWRVDTLTYSMEKNHTTPYAGLVFDINDNWSTYASYTSIFQPQNDRDSSGKYLAPITGNNYELG

LKSDWMNSRLTTTLAIFRIEQDNVAQSTGTPIPGSNGETAYKAVDGTVSKGVEFELNGAITDNWQLTFGATRYIAEDNE

GNAVNPNLPRTTVKMFTSYRLPVMPELTVGGGVNWQNRVYTDTVTPYGTFRAEQGSYALVDLFTRYQVTKNFSLQG

NVNNLFDKTYDTNVEGSIVYGTPRNFSITGTYQF 



>126022|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein yopN 

(Yop4b) (LcrE) 

TTLHNLSYGNTPLRNEHPEIASSQIVNQTLGQFRGESVQIVSGTLQSIADMAEEVTFVFSERKELSLDKRKLSDSQARVSD

VEEQVNQYLSKVPELKQKQNVSELLSLLSNSPNISLSQLKAYLEGKSEEPSEQFKMLCGLRDALKGRPELAHLLHLVEQAL

VSMVEEQEEAIVLGARITPEAYRESQSGVNPLQPLRDTYRDAVMGYQGINAIWSDLQKRFPNGDIDSVILFLQKALSAD

LQSQQSGSEREKLEIVISDLQKLKEFRSVSDQVKGFWQLFSEGITNGLRPF 

>2507462|gi [OuterMembrane] membrane integral membrane protein|Colicin I receptor precursor 

MFRLNPFVRVGLCLSAISCAWPVLAVDDDGETMVVTASSVEQNLKDAPASISVITQEDLQRKPVQNLKDVLKEVPGVQ

LTNEGDNRKGVSIRGLDSSYTLILVDGKRVNSRNAVFRHNDFDLNWIPVDSIERIEVVRGPMSSLYGSDALGGVVNIITK

KIGQKWSGTVTVDTTIQEHRDRGDTYNGQFFTSGPLIDGVLGMKAYGSLAKREKDDPQNSTTTDTGETPRIEGFSSRD

GNVEFAWTPNQNHDFTAGYGFDRQDRDSDSLDKNRLERQNYSVSHNGRWDYGTSELKYYGEKVENKNPGNSSPITS

ESNTVDGKYTLPLTAINQFLTVGGEWRHDKLSDAVNLTGGTSSKTSASQYALFVEDEWRIFEPLALTTGVRMDDHETYG

EHWSPRAYLVYNATDTVTVKGGWATAFKAPSLLQLSPDWTSNSCRGACKIVGSPDLKPETSESWELGLYYMGEEGWL

EGVESSVTVFRNDVKDRISISRTSDVNAAPGYQNFVGFETGANGRRIPVFSYYNVNKARIQGVETELKIPFNDEWKLSIN

YTYNDGRDVSNGENKPLSDLPFHTANGTLDWKPLALEDWSFYVSGHYTGQKRADSATAKTPGGYTIWNTGAAWQVT

KDVKLRAGVLNLGDKDLSRDDYSYNEDGRRYFMAVDYRF 

>129149|gi [OuterMembrane] membrane integral membrane protein|"Major outer membrane protein, 

serovar E precursor (MOMP)" 

MKKLLKSVLVFAALSSASSLQALPVGNPAEPSLMIDGILWEGFGGDPCDPCTTWCDAISMRMGYYGDFVFDRVLKTDV

NKEFQMGDKPTSTTGNATAPTTLTARENPAYGRHMQDAEMFTNAACMALNIWDRFDVFCTLGASSGYLKGNSASF

NLVGLFGDNENQSTVKTNSVPNMSLDQSVVELYTDTAFSWSVGARAALWECGCATLGASFQYAQSKPKVEELNVLCN

AAEFTINKPKGYVGQEFPLALIAGTDAATGTKDASIDYHEWQASLALSYRLNMFTPYIGVKWSRASFDADTIRIAQPKSA

TAIFDTTTLNPTIAGAGDVKASAEGQLGDTMQIVSLQLNKMKSRKSCGIAVGTTIVDADKYAVTVETRLIDERAAHVNA

QFRF 

>116897|gi [OuterMembrane] membrane integral membrane protein|Coagulase/fibrinolysin precursor 

(EC 3.4.23.-) (Plasminogen activator) 

MKKSSIVATIITILSGSANAASSQLIPNISPDSFTVAASTGMLSGKSHEMLYDAETGRKISQLDWKIKNVAILKGDISWDPY

SFLTLNARGWTSLASGSGNMDDYDWMNENQSEWTDHSSHPATNVNHANEYDLNVKGWLLQDENYKAGITAGYQE

TRFSWTATGGSYSYNNGAYTGNFPKGVRVIGYNQRFSMPYIGLAGQYRINDFELNALFKFSDWVRAHDNDEHYMRDL

TFREKTSGSRYYGTVINAGYYVTPNAKVFAEFTYSKYDEGKGGTQTIDKNSGDSVSIGGDAAGISNKNYTVTAGLQYRF 

>136228|gi [OuterMembrane] membrane integral membrane protein|TraJ protein 

MRDEARHGERRKGTRPPAAAAPAGAVFPEEKDEIEANAKRAGVSVARYLRDVGQGYQIKGVMDYQHVRELVRVNGD

LGRLGGLLKLWLTDDVRTLQFGEATILALLGRIEATQDEMSRIMKAVVQPRAEP 

>129107|gi [OuterMembrane] membrane integral membrane protein|60 kDa outer membrane protein 

precursor (Cysteine-rich outer membrane protein) (CRP) (60 kDa cysteine-rich OMP) 



MNKLIRRAVTIFAVTSVASLFASGVLETSMAESLSTNVISLADTKAKDNTSHKSKKARKNHSKETPVDRKEVAPVHESKAT

GPKQDSCFGRMYTVKVNDDRNVEITQAVPEYATVGSPYPIEITATGKRDCVDVIITQQLPCEAEFVRSDPATTPTADGKL

VWKIDRLGQGEKSKITVWVKPLKEGCCFTAATVCACPEIRSVTKCGQPAICVKQEGPENACLRCPVVYKINIVNQGTAT

ARNVVVENPVPDGYAHSSGQRVLTFTLGDMQPGEHRTITVEFCPLKRGRATNIATVSYCGGHKNTASVTTVINEPCVQ

VSIAGADWSYVCKPVEYVISVSNPGDLVLRDVVVEDTLSPGVTVLEAAGAQISCNKVVWTVKELNPGESLQYKVLVRAQ

TPGQFTNNVVVKSCSDCGTCTSCAEATTYWKGVAATHMCVVDTCDPVCVGENTVYRICVTNRGSAEDTNVSLMLKFS

KELQPVSFSGPTKGTITGNTVVFDSLPRLGSKETVEFSVTLKAVSAGDARGEAILSSDTLTVPVSDTENTHIY 

>129118|gi [OuterMembrane] membrane integral membrane protein|Major outer membrane protein 

P.IA precursor (Protein IA) (PIA) (Class 1 protein) 

MRKKLTALVLSALPLAAVADVSLYGEIKAGVEGRNFQLQLTEPPSKSQPQVKVTKAKSRIRTKISDFGSFIGFKGSEDLGE

GLKAVWQLEQDVSVAGGGATQWGNRESFVGLAGEFGTLRAGRVANQFDDASQAIDPWDSNNDVASQLGIFKRHD

DMPVSVRYDSPDFSGFSGSVQFVPIQNSKSAYTPAHYTRQNNTDVFVPAVVGKPGSDVYYAGLNYKNGGFAGSYAFK

YARHANVGRDAFELFLLGSTSDEAKGTDPLKNHQVHRLTGGYEEGGLNLALAAQLDLSENGDKAKTKNSTTEIAATASY

RFGNAVPRISYAHGFDLIERGKKGENTSYDQIIAGVDYDFSKRTSAIVSGAWLKRNTGIGNYTQINAASVGLRHKF 

>129119|gi [OuterMembrane] membrane integral membrane protein|Major outer membrane protein 

P.IB precursor (Protein IB) (PIB) (Porin) 

MKKSLIALTLAALPVAATADVTLYGAIKAGVQTYRSVEHTDGKVSKVETGSEIADFGSKIGFKGQEDLGNGLKAVWQLE

QGASVAGTNTGWGNKQSFVGLKGGFGTIRAGSLNSPLKNTDANVNAWESGKFTGNVLEISGMAKREHRYLSVRYDS

PEFAGFSGSVQYAPKDNSGSNGESYHVGLNYQNSGFFAQYAGLFQRYGEGTKKIEYEHQVYSIPSLFVEKLQVHRLVGG

YDNNALYVSVAAQQQDAKLYGARRANSHNSQTEVAATAAYRFGNVTPRVSYAHGFKGTVDSADHDNTYDQVVVGA

EYDFSKRTSALVSAGWLQEGKGADKIVSTASAVVLRHKF 

>129101|gi [OuterMembrane] membrane integral membrane protein|"15 kDa cysteine-rich outer 

membrane protein, serovars L1/L3" 

MSTVPVVQGAGSSNSAQDISTSSVPLTLQGRISNLLSSTAFKVGLVVMGLLLVMATIFLVSAASFVNPIYLAIPAIVGCVNI

CVGILSMEGYCSPERWSLCKKVLKASEDIIDDGQINNSNKVFTDERLNAIGGVVESLSRRNSLVDQTQ 

>124714|gi [OuterMembrane] membrane integral membrane protein|Invasin 

MYSFFNTLTVTKIISRLILSIGLIFGIFTYGFSQQHYFNSEALENPAEHNEAFNKIISTGTSLAVSGNASNITRSMVNDAANQ

EVKHWLNRFGTTQVNVNFDKKFSLKESSLDWLLPWYDSASYVFFSQLGIRNKDSRNTLNIGAGVRTFQQSWMYGFNT

SYDNDMTGHNHRIGVGAEAWTDYLQLSANGYFRLNGWHQSRDFADYNERPASGGDIHVKAYLPALPQLGGKLKYEQ

YRGERVALFGKDNLQSNPYAVTTGLIYTPIPFITLGVDQRMGKSRQHEIQWNLQMDYRLGESFRSQFSPAVVAGTRLLA

ESRYNLVERNPNIVLEYQKQNTIKLAFSPAVLSGLPGQVYSVSAQIQSQSALQRILWNDAQWVAAGGKLIPVSATDYNV

VLPPYKPMAPASRTVGKTGESEAAVNTYTLSATAIDNHGNSSNPATLTVIVQQPQFVITSEVTDDGALADGRTPITVKFT

VTNIDSTPVAEQEGVITTSNGALPSKVTKKTDAQGVISIALTSFTVGVSVVTLDIQGQQATVDVRFAVLPPDVTNSSFNV

SPSDIVADGSMQSILTFVPRNKNNEFVSGITDLEFIQSGVPVTISPVTENADNYTASVVGNSVGDVDITPQVGGESLDLL

QKRITLYPVPKITGINVNGEQFATDKGFPKTTFNKATFQLVMNDDVANNTQYDWTSSYAASAPVDNQGKVNIAYKTY



GSTVTVTAKSKKFPSYTATYQFKPNLWVFSGTMSLQSSVEASRNCQRTDFTALIESARASNGSRSPDGTLWGEWGSLA

TYDSAEWPSGNYWTKKTSTDFVTMDMTTGDIPTSAATAYPLCAEPQ 

>129154|gi [OuterMembrane] membrane integral membrane protein|"Major outer membrane protein, 

serovar L1 precursor (MOMP)" 

MKKLLKSVLVFAALSSASSLQALPVGNPAEPSLMIDGILWEGFGGDPCDPCTTWCDAISMRMGYYGDFVFDRVLQTD

VNKEFQMGAKPTATTGNAAAPSTCTARENPAYGRHMQDAEMFTNAAYMALNIWDRFDVFCTLGATSGYLKGNSAS

FNLVGLFGDNENQSTVKKDAVPNMSFDQSVVELYTDTTFAWSVGARAALWECGCATLGASFQYAQSKPKVEELNVLC

NAAEFTINKPKGYVGKEFPLDLTAGTDAATGTKDASIDYHEWQASLALSYRLNMFTPYIGVKWSRASFDADTIRIAQPKL

ATAIFDTTTLNPTIAGAGEVKANAEGQLGDTMQIVSLQLNKMKSRKSCGIAVGTTIVDADKYAVTVETRLIDERAAHVN

AQFRF 

>129120|gi [OuterMembrane] membrane integral membrane protein|Major outer membrane protein 

P.IB precursor (Protein IB) (PIB) (Porin) 

MKKSLIALTLAALPVAAMADVTLYGAIKAGVQTYRSVEHTDGKVSKVETGSEIADFGSKIGFKGQEDLGNGLKAVWQLE

QGASVAGTNTGWGNKQSFVGLKGGFGTIRAGSLNSPLKNTGANVNAWESGKFTGNVLEISGMAQREHRYLSVRYDS

PEFAGFSGSVQYAPKDNSGSNGESYHVGLNYQNSGFFAQYAGLFQRYGEGTKKIEYDDQTYSIPSLFVEKLQVHRLVGG

YDNNALYVSVAAQQQDAKLYGAMSGNSHNSQTEVAATAAYRFGNVTPRVSYAHGFKGTVDSANHDNTYDQVVVGA

EYDFSKRTSALVSAGWLQGGKGADKIVSTASAVVLRHKF 

>129129|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein P2 

precursor (OMP P2) 

MKKTLAALIVGAFAASAANAAVVYNNEGTNVELGGRLSIIAEQSNSTVDNQKQQHGALRNQGSRFHIKATHNFGDGF

YAQGYLETRFVTKASENGSDNFGDITSKYAYVTLGNKAFGEVKLGRAKTIADGITSAEDKEYGVLNNSDYIPTSGNTVGY

TFKGIDGLVLGANYLLAQKREGAKGENKRPNDKAGEVRIGEINNGIQVGAKYDANDIVAKIAYGRTNYKYNESDEHKQ

QLNGVLATLGYRFSDLGLLVSLDSGYAKTKNYKIKHEKRYFVSPGFQYELMEDTNVYGNFKYERTSVDQGEKTREQAVLF

GVDHKLHKQLLTYIEGAYARTRTTETGKGVKTEKEKSVGVGLRVYF 

>127105|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein MIP 

precursor (Macrophage infectivity potentiator) (Peptidyl-prolyl cis-trans isomerase) (EC 5.2.1.8) (PPiase) 

(Rotamase) 

MKMKLVTAAVMGLAMSTAMAATDATSLATDKDKLSYSIGADLGKNFKNQGIDVNPEAMAKGMQDAMSGAQLALT

EQQMKDVLNKFQKDLMAKRTAEFNKKADENKVKGEAFLTENKNKPGVVVLPSGLQYKVINAGNGVKPGKSDTVTVEY

TGRLIDGTVFDSTEKTGKPATFQVSQVIPGWTEALQLMPAGSTWEIYVPSGLAYGPRSVGGPIGPNETLIFKIHLISVKKS

S 

>129111|gi [OuterMembrane] membrane integral membrane protein|"60 kDa outer membrane protein, 

serovars L1/L2/L3 precursor (Cysteine- rich outer membrane protein) (60-kDa CRP)" 

MNKLIRRAVTIFAVTSVASLFASGVLETSMAEFISTNVISLADTKAKDNTSHKSKKARKNHSKETPVNRKKVAPVHESKAT

GPKQDSCFGRMYTVKVNDDRNVEITQAVPKYATVGSPYPVEITATGKRDCVDVIITQQLPCEAEFVRSDPATTPTADGK



LVWKIDRLGQGEKSKITVWVKPLKEGCCFTAATVCACPEIRSVTKCGQPAICVKQEGPENACLRCPVVYKINVVNQGTA

TARNVVVENPVPDSYAHSSGQRVLTFTLGDMQPGEHRTITVEFCPLKRGRATNIAMVSYCGGHKNTASVTTVINEPCV

QVSIAGADWSYVCKPVEYVISVSNPGDLVLRDVVVKDTLSPGVTVLEAAGAQISCNKVVWTVKELNPGESLQYKVLVRA

QTPGQFTNNVVVKSCSDCGTCTSCAEATTYWKGVAATHMCVVDTCDPVCVGENTVYRICVTNRGSAEDTNVSLMLK

FSKELQPVSFSGPTKGTITGNTVVFDSLPRLGSKETVEFSVTLKAVSAGDARGEAILSSDTLTVPVSDTENTHIY 

>140430|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein W 

precursor 

MKKLTVAALAVTTLLSGSAFAHEAGEFFMRAGSATVRPTEGAGGTLGSLGGFSVTNNTQLGLTFTYMATDNIGVELLA

ATPFRHKIGTRATGDIATVHHLPPTLMAQWYFGDASSKFRPYVGAGINYTTFFDNGFNDHGKEAGLSDLSLKDSWGAA

GQVGVDYLINRDWLVNMSVWYMDIDTTANYKLGGAQQHDSVRLDPWVFMFSAGYRF 

>33112659|gi [OuterMembrane] membrane integral membrane protein|Outer membrane porin protein 

nmpC precursor 

MKKLTVAISAVAASVLMAMSAQAAEIYNKDSNKLDLYGKVNAKHYFSSNDADDGDTTYARLGFKGETQINDQLTGFG

QWEYEFKGNRAESQGSSKDKTRLAFAGLKFGDYGSIDYGRNYGVAYDIGAWTDVLPEFGGDTWTQTDVFMTQRATG

VATYRNNDFFGLVDGLNFAAQYQGKNDRSDFDNYTEGNGDGFGFSATYEYEGFGIGATYAKSDRTDTQVNAGKVLPE

VFASGKNAEVWAAGLKYDANNIYLATTYSETQNMTVFADHFVANKAQNFEAVAQYQFDFGLRPSVAYLQSKGKDLG

VWGDQDLVKYVDVGATYYFKKNMSTFVDYKINLLDKNDFTKALGVSTDDIVAVGLVYQF 

>127306|gi [OuterMembrane] membrane integral membrane protein|Outer membrane usher protein 

mrkC precursor 

MKQRSICPGRLSTAIAVALCCFPPFSSGQESPGTIYQFNDGFIVGSREKVDPSRFSTSAISEGVYSLDVYTNGEWKGRYDL

KITAGKDGKMGVCYTKAMLMQYGISPEKLNPQLSEKEGFCGRLQEWRHEDNVKDTLIQSSLRLDIAVPQIYEDQRLKNF

VSPQFWDKGVAALNLGWMANAWNSHISSANGSDNSSAYLGVNAGLSWDGWLLKHIGNLNWQQQQGKAHWNS

NQTYLQRPIPQINSIVSGGQIFTNGEFFDTIGLRGVNLATDDNMFPDGMRSYAPEIRDVAQSNALATVRQGSNIIYQTT

VPPGPFTLQDVYPSGYGSDLEVSVKEGDGSVEVFSVPYASVAQLLRPGMTRYALSAGKVDDSSLRNKPMLYQGTWQH

GLNNLFTGYTGVTGFDDYQAFLLGTGMNTGIGALSFDVTHTRLKSDTLDEHGQSYRATFNRMFTETQTSIVLAAYRYST

KGYYNLNDALYAVDQEKNYNSNYTVWRQKNGMTFTVNQNLPDGWGGFYLCGRVADYWNRSGTEKQYQFSYNNM

YGRLSWSVDAQRVYTPDSSGHRRDDRVSLNFSYPLWFGENRTANLTSNTAFNNSRFASSQIGVNGSLDSENNLNYGVS

TTTATGRQHDVALNGSYRTPWTTLNGSYSQGEGYRQSGVGASGTLIAHQHGVVFSPETGPTMALIEAKDAAGVMLP

GSPGTRIDSNGYAILPYLRPYRINSVEIDPKGSNDDVAFGSTVAQVVPWEGSVVKVSFDTTLQNNITLRARQANGLPLPF

AATIFGPSGKEIGVVGQGSMMFISDASAPKATVKWSGGQCSVELSQEKTKETLCR 

>130681|gi [OuterMembrane] membrane integral membrane protein|Outer membrane porin F 

precursor 

MKLKNTLGLAIGTIVAATSFGALAQGQGAVEIEGFAKKEMYDSARDFKNNGNLFGGSIGYFLTDDVELRLGYDEVHNVR

SDDGKNIKGADTALDALYHFNNPGDMLRPYVSAGFSDQSIGQNGRNGRNGSTFANIGGGPKLYFTDNFYARAGVEAQ

YNIDQGDTEWAPSVGIGVNFGGGSKKVEAAPAPVAEVCSDSDNDGVCDNVDKCPDTPANVTVDADGCPAVAEVVR



VELDVKFDFDKSVVKPNSYGDIKNLADFMQQYPQTTTTVEGHTDSVGPDAYNQKLSERRANAVKQVLVNQYGVGASR

VNSVGYGESKPVADNATEAGRAVNRRVEAEVEAQAK 

>134332|gi [OuterMembrane] membrane integral membrane protein|Sucrose porin precursor 

MYRKSTLAMLIALLTSAASAHAQTDISTIEARLNALEKRLQEAENRAQTAENRAGAAEKKVQQLTAQQQKNQNSTQEV

AQRTARLEKKADDKSGFEFHGYARSGVIMNDSGASTKSGAYITPAGETGGAIGRLGNQADTYVEMNLEHKQTLDNGA

TTRFKVMVADGQTSYNDWTASTSDLNVRQAFVELGNLPTFAGPFKGSTLWAGKRFDRDNFDIHWIDSDVVFLAGTG

GGIYDVKWNDGLRSNFSLYGRNFGDIDDSSNSVQNYILTMNHFAGPLQMMVSGLRAKDNDERKDSNGNLAKGDAA

NTGVHALLGLHNDSFYGLRDGSSKTALLYGHGLGAEVKGIGSDGALRPGADTWRIASYGTTPLSENWSVAPAMLAQRS

KDRYADGDSYQWATFNLRLIQAINQNFALAYEGSYQYMDLKPEGYNDRQAVNGSFYKLTFAPTFKVGSIGDFFSRPEIR

FYTSWMDWSKKLNNYASDDALGSDGFNSGGEWSFGVQMETWF 

>136459|gi [OuterMembrane] membrane integral membrane protein|Nucleoside-specific channel-

forming protein tsx precursor 

MKKTLLAAGAVLALSSSFTVNAAENDKPQYLSDWWHQSVNVVGSYHTRFGPQIRNDTYLEYEAFAKKDWFDFYGYAD

APVFFGGNSDAKGIWNHGSPLFMEIEPRFSIDKLTNTDLSFGPFKEWYFANNYIYDMGRNKDGRQSTWYMGLGTDID

TGLPMSLSMNVYAKYQWQNYGAANENEWDGYRFKIKYFVPITDLWGGQLSYIGFTNFDWGSDLGDDSGNAINGIKT

RTNNSIASSHILALNYDHWHYSVVARYWHDGGQWNDDAELNFGNGNFNVRSTGWGGYLVVGYNF 

>129156|gi [OuterMembrane] membrane integral membrane protein|"Major outer membrane protein, 

serovar L3 precursor (MOMP)" 

MKKLLKSVLVFAALSSASSLQALPVGNPAEPSLMIDGILWEGFGGDPCDPCTTWCDAISMRVGYYGDFVFDRVLKTDV

NKEFQMGAEPTTSDTAGLSNDPTTNVARPNPAYGKHMQDAEMFTNAAYMALNIWDRFDVFCTLGATTGYLKGNSA

SFNLVGLFGTKTQSTNFNTAKLVPNTALNQAVVELYTDTTFAWSVGARAALWECGCATLGASFQYAQSKPKVEELNVL

CDASEFTINKPKGYVGAEFPLDITAGTEAATGTKDASIDYHEWQASLALSYRLNMFTPYIGVKWSRVSFDADTIRIAQPK

LAEAVLDVTTLNPTIAGKGSVVASGSENELADTMQIVSLQLNKMKSRKSCGIAVGTTIVDADKYAVTVETRLIDERAAHV

NAQFRF 

>129144|gi [OuterMembrane] membrane integral membrane protein|"Major outer membrane protein, 

serovar B precursor (MOMP)" 

MKKLLKSVLVFAALSSASSLQALPVGNPAEPSLMIDGILWEGFGGDPCDPCTTWVDAISMRMGYYGDFVFDRVLKTDV

NKEFQMGAKPTTTTGNAVAPSTLTARENPAYGRHMQDAEMFTNAACMALNIWDRFDVFCTLGASSGYLKGNSASF

NLVGLFGNNENQTKVSNGAFVPNMSLDQSVVELYTDTAFAWSVGARAALWECGCATLGASFQYAQSKPKVEELNVL

CNAAEFTINKPKGYVGKELPLDLTAGTDAATGTKDASIDYHEWQASLALSYRLNMFTPYIGVKWSRASFDADTIRIAQPK

SAETIFDVTTLNPTIAGAGDVKTSAEGQLGDTMQIVSLQLNKMKSRKSCGIAVGTTIVDADKYAVTVETRLIDERAAHVN

AQFRF 

>131076|gi [OuterMembrane] membrane integral membrane protein|Proteases secretion protein prtF 

precursor 



MRRKAVLLTVVLSLSGGSAQAMGLLDAWELALRNDAQLRAAGFERDAGQEEVAIGRAGLLPSLQYTYGANYSHSKVT

QRDRTLNNTTKRDYDNYVSTLTLRQPLLDYAAWARYQQGVTRKLMADQRFRDRSQDLMVRLYQSWSEALLAQEKLM

LLDAQRRAYQEQLALNRRLLAAGEGTQTDLRETEARYTVTEAQRIEQEDTLDAAMTDLENMMGSPLQIQDLSPLALDT

LPDNVTENRSLSQWRELTVRHNAKLAVQRENVDYSRYEIERNRAGHLPTLDLVASTRNSLSESEYNYNQKYDTQTVGL

QVRVPLYSGGAVSASMRQAAAEYQQSQAELDNQTRQTFAELRRQFNLCANGAAKIRAWQMSVAAAEEAIRATRQSV

AGGERINLDVLMAEQEWYNARRELTEVKYRWLQAWLNLRYTAGTLNEQDMMQLAAWFQSAPVINKTGINAATGNK

TN 

>2507219|gi [OuterMembrane] membrane integral membrane protein|"60 kDa outer membrane 

protein, serovar E precursor (Cysteine-rich outer membrane protein) (60-kDa CRP)" 

MNKLIRRAVTIFAVTSVASLFASGVLETSMAESLSTNVISLADTKAKDNTSHKSKKARKNHSKETLVDRKEVAPVHESKAT

GPKQDSCFGRMYTVKVNDDRNVEITQAVPEYATVGSPYPIEITATGKRDCVDVIITQQLPCEAEFVRSDPATTPTADGKL

VWKIDRLGQGEKSKITVWVKPLKEGCCFTAATVCACPEIRSVTKCGQPAICVKQEGPENACLRCPVVYKINVVNQGTAI

ARNVVVENPVPDGYAHSSGQRVLTFTLGDMQPGEHRTITVEFCPLKRGRATNIATVSYCGGHKNTASVTTVINEPCVQ

VSIAGADWSYVCKPVEYVISVSNPGDLVLRDVVVEDTLSPGVTVLEAAGAQISCNKVVWTVKELNPGESLQYKVLVRAQ

TPGQFTNNVVVKSCSDCGTCTSCAEATTYWKGVAATHMCVVDTCDPVCVGENTVYRICVTNRGSAEDTNVSLMLKFS

KELQPVSFSGPTKGTITGNTVVFDSLPRLGSKETVEFSVTLKAVSAGDARGEAILSSDTLTVPVSDTENTHIY 

>129113|gi [OuterMembrane] membrane integral membrane protein|60 kDa outer membrane protein 

precursor (Cysteine-rich outer membrane protein) (CRP) (60 kDa cysteine-rich OMP) 

MSKLIRRVVTVLALTSMASSFASGKIEAAAAESLATRFIASTENADDNVFQATAKKVRFGRNKNQRQEQKHTEAFCDKE

FYPCEGGQCQPVDATQESCYGKMYCVRVNDDCNVEISQSVPEYATVGSPYPIEILAVGKKDCVNVVITQQLPCEVEFVS

SDPATTPTSDSKLIWTIDRLGQGEKCKITVWVKPLKEGCCFTAATVCACPELRSYTKCGQPAICIKQEGPECACLRCPVCY

KIEVCNTGSAIARNVVVDNPVPDGYTHASGQRVLSFNLGDMRPGDSKCFCVEFCPQKRGKVTNVATVSYCGGHKCSA

NVTTVVNEPCVQVNISGADWSYVCKPVEYTIVVSNPGDLKLYDVVIEDTAPSGATILEAAGAEICCNKAVWCIKEMCPG

ETLQFKVVAKAQSPGKFTNQVVVKTNSDCGTCTSCAEVTTHWKGLAATHMCVIDTNDPICVGENTVYRICVTNRGSAE

DTNVSLILKFSKELQPVSSSGPTKGTITGNTVVFDALPKLGSKESVEFSVTLKGIAPGDARGEAILSSDTLTVPVADTENTH

VY 

>129133|gi [OuterMembrane] membrane integral membrane protein|"Major outer membrane protein, 

serovar A precursor (MOMP)" 

MKKLLKSVLVFAALSSASSLQALPVGNPAEPSLMIDGILWEGFGGDPCDPCTTWCDAISMRMGYYGDFVFDRVLKTDV

NKEFQMGAAPTTRDVAGLEKDPVVNVARPNPAYGKHMQDAEMFTNAAYMALNIWDRFDVFCTLGATTGYLKGNS

ASFNLVGLFGTKTQSSGFDTANIVPNTALNQAVVELYTDTTFAWSVGARAALWECGCATLGASFQYAQSKPKVEELNV

LCNASEFTINKPKGYVGAEFPLDITAGTEAATGTKDASIDYHEWQASLALSYRLNMFTPYIGVKWSRVSFDADTIRIAQP

KLAKPVLDTTTLNPTIAGKGTVVSSAENELADTMQIVSLQLNKMKSRKSCGIAVGTTIVDADKYAVTVETRLIDERAAHV

NAQFRF 

>20141704|gi [OuterMembrane] membrane integral membrane protein|Virulence membrane protein 

pagC precursor 



MKNIILSTLVITTSVLVVNVAQADTNAFSVGYAQSKVQDFKNIRGVNVKYRYEDDSPVSFISSLSYLYGDRQASGSVEPEG

IHYHDKFEVKYGSLMVGPAYRLSDNFSLYALAGVGTVKATFKEHSTQDGDSFSNKISSRKTGFAWGAGVQMNPLENIV

VDVGYEGSNISSTKINGFNVGVGYRF 

>730985|gi [OuterMembrane] membrane integral membrane protein|TraN protein precursor 

MKRILPLILALVAGMAQADSNSDYRAGSDFAHQIKGQGSSSIQGFKPQESIPGYNANPDETKYYGGVTAGGDGGLKND

GTTEWATGETGKTITESFMNKPKDILSPDAPFIQTGRDVVNRADSIVGNTGQQCSAQEISRSEYTNYTCERDLQVEQYC

TRTARMELQGSTTWETRTLEYEMSQLPAREVNGQYVVSITSPVTGEIVDAHYSWSRTYLQKSVPMTITVLGTPLSWNA

KYSADASFTPVQKTLTAGVAFTSSHPVRVGNTKFKRHTAMKLRLVVRVKKASYTPYVVWSESCPFSKELGKLTKTECTEA

GGNRTLVKDGQSYSMYQSCWAYRDTYVTQSADKGTCQTYTDNPACTLVSHQCAFYSEEGACLHEYATYSCESKTSGK

VMVCGGDVFCLDGECDKAQSGKSNDFAEAVSQLAALAAAGKDVAALNGVDVRAFTGQAKFCKKAAAGYSNCCKDS

GWGQDIGLAKCSSDEKALAKAKSNKLTVSVGEFCSKKVLGVCLEKKRSYCQFDSKLAQIVQQQGRNGQLRISFGSAKHP

DCRGITVDELQKIQFNRLDFTNFYEDLMNNQKIPDSGVLTQKVKEQIADQLKQAGQ 

>9911073|gi [OuterMembrane] membrane integral membrane protein|Fusaric acid resistance protein 

fusA precursor  

MQSPATKGTLALAVLAVSLIMAGCASMGDNKPQSARIEANALDAGAAIRAADRDAGWPAADWWRAYRDPQLDTW

IAAAQAGXPDARGRRGRVREAQAMARVARSAELPQINGNLSLMRQHWPDNVYYGPGPLANTDTWNNTGTLGLSYH

LDLWGKDKNATERALDTAHATAADARAAKLELEVNVVRAYVGMSMNYALLDLAHETFERQRSLADLARKRLQAGLGT

QLEVSQAESTLPDYERQIDSYEEAIQLARHQLAALAGKGPGAGDAIKRPRLSLDAPAGLPSAMPADLLGRRPDVVAAR

WTVDAQARGIDVAKASFYPNIDLLATVGGFGVTAPFTDFLRAMNGGWTAGPALSLPIFEGGRLRAQLGAANAGVRPG

GRAIQPDDRRRAQGHRRPGRADPFARYAEEGRRTLGGRQRPQLPAVARRLPPRPDRLRQRAGRAAAIVGAHRKRPPH

RSERLAAHAQLMAALGGGVETGTDVPGSQSSHGESAAGAAAPAAASGAKPVAAAARPAQVAAAGAAGVPAAR 

>128491|gi [OuterMembrane] membrane integral membrane protein|Nodulation protein T precursor 

MRFTRYTTPFFSLLLSGCVVGPNYAPPEMPLPAKFSEGGVTSNGDVTVVAWWTAFNDPMLTSYVEQGISQNLDVQQ

AIERIDLAAANVTIAEASALPDLTLSGSHTVSGQKGKLRKQTYTSNTSTGELSLSWLLDFGVYKRNTESAEAALDAAYASV

DMAKLAFINDIISSYVDARYYQRRLALSQANLKSRRETFELTKSKFAAGAVARMDVVRAEGLVQSTLAEIPSLDANFRISA

HRIATLLGKPAGSMVEEIAKGSNQPAFRADVNVGIPADIIRNRPDIRKAERDLADSTAQIGVAEAKLFPSITLSGSISPSGG

INERGVYGNLTPWSFGPKLKLPILDGGGLRADVDSAKSKATVSYLKWKSRVLNAIEQVENALVAMQREGRTVRALKRE

VEIAQETLRLSTSSYKDGASSLLDLLEAQRSLSVTQASLARAVQEWAKLYAVLNIAIGSGYNPVAKAGL 

>129102|gi [OuterMembrane] membrane integral membrane protein|Outer membrane porin protein 

32 precursor (OMP32) 

MKKSLIALAVLAASGAAMAQSSVTLFGIVDTNVAYVNKDAAGDSRYGLGTSGASTSRLGLRGTEDLGGGLKAGFWLEG

EIFGDDGNASGFNFKRRSTVSLSGNFGEVRLGRDLVPTSQKLTSYDLFSATGIGPFMGFRNWAAGQGADDNGIRANNL

ISYYTPNFGGFNAGFGYAFDEKQTIGTADSVGRYIGGYVAYDNGPLSASLGLAQQKTAVGGLATDRDEITLGASYNFGV

AKLSGLLQQTKFKRDIGGDIKTNSYMLGASAPVGGVGEVKLQYALYDQKAIDSKAHQITLGYVHNLSKRTALYGNLAFLK

NKDASTLGLQAKGVYAGGVQAGESQTGVQVGIRHAF 



>131606|gi [OuterMembrane] membrane integral membrane protein|Ferric-pseudobactin 358 receptor 

precursor 

MSKPLPSALNPLAKALLIRHSLRPRHALSRIGMGLALSSALVFQVQAQEWTLDIPAQSMNSALQALAKQTDTQLLYSPE

DIGGLRSSALKGRHDLQSSLRILLQGTGLRYQIDGNTVTVTASAAAKDGQIELSATNVNSAGLGETTEGTGSYTTRVTSTA

TKMNLSIRETPQTITVVTRQRMDDQHLGSMNEVLTQTPGITMSQDGGERFNIYSRGSAINIYQFDGVTTYQDNQTRN

MPSTLMDVGLYDRIEIVRGATGLMTGAGDPSAVVNVIRKRPTREFKSHIQAGVGSWDYYRAEADVSGPLTDDGRVRG

RFFAAKQDNHTFMDWYTQDRDVLYGVVEADVTDTTVARFGIDRQTYKVNGAPGVPIIYTNGQPTNFSRSTSSDARW

GYDDYTTTNYTFGLEQQLAHDWQFKLAAAYMDVDRDSFSSYYSTTTNRSYLELDGSTEISAGIVTAKQHQKGVDATLQ

GPFQLLGQTHELIVGYNYLEYENKHRGDSGPDVNINFYDWDNQTPKPGDDEIIPGIQYNISNRQSGYFVASRFNLTDDL

HLILGARASNYRFDYALWRIGNEPAPYKMVERGVVTPYAGIVYDLTNEQSVYASYTDIFKPQNNVDITGKPLDPEVGKN

YELGWKGEFLEGRLNANIALYMVKRDNLAESTNEVVPDSGGLIASRAVDGAETKGVDVELSGEVLPGWNVFTGYSHTR

TEDADGKRLTPQLPMDTFRFWNTYRLPGEWEKLTLGGGVNWNSKSTLNFARYNSHVTQDDYFVTSLMARYRINESLA

ATLNVNNIFDKKYYAGMAGSYGHYGAPRNATVTLRYDF 

>129164|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein X 

precursor 

MKKIACLSALAAVLAVSAGTAVAATSTVTGGYAQSDMQGVMNKTNGFNLKYRYEQDNNPLGVIGSFTYTEKDRTENG

SYNKGQYYGITAGPAYRLNDWASIYGVVGVGYGKFQQTENQGLNRTASNSDYGFSYGAGMQFNPIENVALDFSYEQS

RIRNVDVGTWIAGVGYRF 

>116127|gi [OuterMembrane] membrane integral membrane protein|CFA/I fimbrial subunit C 

precursor (Colonization factor antigen I subunit C) 

MKHKKKNRLVVAISVALIPYIGVTGDIPDSFRDLWGEQDEFYEVKLYGQTLGIHRIKTTPTHIKFYSPESILDKINLKKEKEK

ELSVFFTNSFSRNGNMSCQGNTTIQYNCNYIKTKSVDVIVDDVDNVVNLFIGNEFLDSEAHNDEYHQLSRNVKKAFIQS

QTINLSDSGKYKRLSISGNSALGITDTSYAVLNWWMNYNKSNGYSNNEKTINSLYFRHDLDKRYYYQFGRMDRTDLSQ

SISGSFNFNLLPLPDIDGIRTGTTQSYIKNTDKFIASPVTVMLTNFSRVEAFRNDQLLGVWYLDSGVNELDTARLPYGSYD

LKLKIFENTQLVREEIIPFNKGRSSIGDMQWDIFVQGGNIVNDNDRYIEKQNNHKSSINTGLRLPITKNISVQQGVSVIDN

KSYYEGSLKWNSGILSGSLNSEFSFLWGDNAKGNYQSISYTDGFSLSFYHNDKRVDNCGRNYNAGWSGCYESYSASLSI

PLLGWTSTLGYSDTYSESVYKSHILSEYGFYNQNIYKGRTQRWQLTSSTSLKWMDYNFMPAIGIYNSEQRQLTDKGGYIS

VTITRASRENSLNTGYSYNYSRGNYSSNELFVDGYMTSTNNGDYHEAGMRFNKNRHNAEGRLSGRINNRFGDLNGSFS

MNKNRNTNSTNHSLTGGYNSSFALTSDGFYWGGSTAGLTKLAGGIIKVKSNDTKKNLVKVTGTLYGDYSLGSNDNAFIP

VPALTPASLIIEDNNYGDNNISILAPTNNDMFMLPGNVYPVEIETKVSVSYIGRGFDPNGTPLSGAHVLNEPHVILDEDG

GFSFEYTGNEKTLFLLKGRTIYTCQLGKNKVHKGIVFVGDVICDINSTSSLPDEFVKNPRVQDLLAKNDKG 

>2507218|gi [OuterMembrane] membrane integral membrane protein|Maltoporin precursor (Maltose-

inducible porin) 

MMITLRKLPLAVAVAAGVMSAQAMAVDFHGYARSGIGWTGSGGEQQCFQATGAQSKYRLGNECETYAELKLGQEV

WKEGDKSFYFDTNVAYSVNQQNDWESTDPAFREANVQGKNLIEWLPGSTIWAGKRFYQRHDVHMIDFYYWDISGP

GAGIENIDLGFGKLSLAATRSTEAGGSYTFSSQNIYDEVKDTANDVFDVRLAGLQTNPDGVLELGVDYGRANTTDGYKL

ADGASKDGWMFTAEHTQSMLKGYNKFVVQYATDAMTTQGKGQARGSDGSSSFTEELSDGTKINYANKVINNNGN



MWRILDHGAISLGDKWDLMYVGMYQNIDWDNNLGTEWWTVGVRPMYKWTPIMSTLLEVGYDNVKSQQTGDRN

NQYKITLAQQWQAGDSIWSRPAIRIFATYAKWDEKWGYIKDGDNISRYAAATNSGISTNSRGDSDEWTFGAQMEIW

W 

>129099|gi [OuterMembrane] membrane integral membrane protein|"15 kDa cysteine-rich outer 

membrane protein, serovar C" 

MSTVPVVQGAGSSNSAQDISTSSAPLTLKERISNLLSSTAFKVGLVVIGLLLVIATLIFLVSAASFVNAIYLVAIPAILGCVNIC

VGILSMEGHCSPERWILCKKVLKTSEDIIDDGQINNSNKVFTDERLNAIDGVVESLSRRNSLVDQTQ 

>129100|gi [OuterMembrane] membrane integral membrane protein|"15 kDa cysteine-rich outer 

membrane protein, serovar E" 

MSTVPVVQGAGSSNSAQDISTSSAPLTLKERISNLLSSTAFKVGLVVIGLLLVITALIFLVSAASFVNAIYLGIPAILGCVNICV

GILSIEGHCSPERWILCKKVLKTSEDIIDDGQINNSNKVFTDERLNAMDGVVESLSRRNSLVDQTQ 

>129108|gi [OuterMembrane] membrane integral membrane protein|"60 kDa outer membrane protein, 

serovar C precursor (Cysteine-rich outer membrane protein) (60-kDa CRP)" 

MNKLIRRAVTIFAVTSVASLFASGVLETSMAESLSTNVISLADTKAKDNTSHKSKKARKNHSKETPVDRKEVAPVHESKAT

GPKQDSCFGRMYTVKVNDDRNVEITQAVPEYATVGSPYPIEITATGKRDCVDVIITQQLPCEAEFVRSDPATTPTADGKL

VWKIDRLGQGEKSKITVWVKPLKEGCCFTAATVCACPEIRSVTKCGQPAICVKQEGPENACLRCPVVYKINVVNQGTAT

ARNVVVENPVPDGYAHSSGQRVLTFTLGDMQPGEHRTITVEFCPLKRGRATNIATVSYCGGHKNTASVTTVINEPCVQ

VSIAGADWSYVCKPVEYVISVSNPGDLVLRDVVVEDTLSPGVTVLEAAGAQISCNKVVWTVKELNPGESLQYKVLVRAQ

TPGQFTNNVVVKSCSDCGTCTSCAEATTYWKGVAATHMCVVDTCDPVCVGENTVYRICVTNRGSAEDTNVSLMLKFS

KELQPVSFSGPTKGTITGNTVVFDSLPRLGSKETVEFSVTLKAVSAGDARGEAILSSDTLTVPVSDTENTHIY 

>129125|gi [OuterMembrane] membrane integral membrane protein|Major outer membrane protein 

precursor (MOMP) 

MKKLLKSALLSAAFAGSVGSLQALPVGNPSDPSLLIDGTIWEGAAGDPCDPCATWCDAISLRAGFYGDYVFDRILKVDA

PKTFSMGAKPTGSAAANYTTAVDRPNPAYNKHLHDAEWFTNAGFIALNIWDRFDVFCTLGASNGYIRGNSTAFNLVG

LFGVKGTTVNANELPNVSLSNGVVELYTDTSFSWSVGARGALWECGCATLGAEFQYAQSKPKVEELNVICNVSQFSVN

KPKGYKGVAFPLPTDAGVATATGTKSATINYHEWQVGASLSYRLNSLVPYIGVQWSRATFDADNIRIAQPKLPTAVLNL

TAWNPSLLGNATALSTTDSFSDFMQIVSCQINKFKSRKACGVTVGATLVDADKWSLTAEARLINERAAHVSGQFRF 

>129748|gi [OuterMembrane] membrane integral membrane protein|General secretion pathway 

protein D precursor 

MSERMTPRLFPVSLLIGLLAGCATTPPPDVRRDARLDPQVGAAGATQTTAEQRADGNASAKPTPVIRRGSGTMINQSA

AAAPSPTLGMASSGSATFNFEGESVQAVVKAILGDMLGQNYVIAPGVQGTVTLATPNPVSPAQALNLLEMVLGWNN

ARMVFSGGRYNIVPADQALAGTVAPSTASPSAARGFEVRVVPLKYISASEMKKVLEPYARPNAIVGTDASRNVITLGGT

RAELENYLRTVQIFDVDWLSGMSVGVFPIQSGKAEKISADLEKVFGEQSKTPSAGMFRFMPLENANAVLVITPQPRYLD

QIQQWLDRIDSAGGGVRLFSYELKYIKAKDLADRLSEVFGGRGNGGNSGPSLVPGGVVNMLGNNSGGADRDESLGSS

SGATGGDIGGTSNGSSQSGTSGSFGGSSGSGMLQLPPSTNQNGSVTLEVEGDKVGVSAVAETNTLLVRTSAQAWKSIR



DVIEKLDVMPMQVHIEAQIAEVTLTGRLQYGVNWYFENAVTTPSNADGSGGPNLPSAAGRGIWGDVSGSVTSNGVA

WTFLGKNAAAIISALDQVTNLRLLQTPSVFVRNNAEATLNVGSRIPINSTSINTGLGSDSSFSSVQYIDTGVILKVRPRVTK

DGMVFLDIVQEVSTPGARPAACTAAATTTVNSAACNVDINTRRVKTEAAVQNGDTIMLAGLIDDSTTDGSNGIPFLSKL

PVVGALFGRKTQNSDRREVIVLITPSIVRNPQDARDLTDEYGSKFKSMRPMDVHK 

>266701|gi [OuterMembrane] membrane integral membrane protein|Porin-like protein H precursor (37 

kDa outer membrane protein) 

MKKTLVALAILTAAGSANAGINLYDADGVKTDLSGAAEVQYRQTFKEDSDAELRMDDGDLAVNTTVAISDSLNAVAAV

AFEFEDGKVTNDELWVGVAGDFGTLTAGRQYMLADDAGVGKDYELGGDGIDFVQANGDQVVKYVFDNGQFYGGV

GALITETNPDNNADEASVYEGRLGARFGDFDVRAYLYSGEDVNTDNFDVFGDDKVNVDIDGYQIEAEYIVNAFAFAASF

GQVDYELASDSSQKIEADTAALAGSYTMNKTTFAVGYTYWSPEAKGTVKKMEEANVFYANVTQQLHSNVKVYGEIGS

SDTDNSEFGYVAGMEVTF 

>729491|gi [OuterMembrane] membrane integral membrane protein|Outer membrane usher protein 

fimD precursor 

MSYLNLRLYQRNTQCLHIRKHRLAGFFVRLVVACAFAAQAPLSSADLYFNPRFLADDPQAVADLSRFENGQELPPGTYR

VDIYLNNGYMATRDVTFNTGDSEQGIVPCLTRAQLASMGLNTASVAGMNLLADDACVPLTTMVQDATAHLDVGQQ

RLNLTIPQAFMSNRARGYIPPELWDPGINAGLLNYNFSGNSVQNRIGGNSHYAYLNLQSGLNIGAWRLRDNTTWSYNS

SDRSSGSKNKWQHINTWLERDIIPLRSRLTLGDGYTQGDIFDGINFRGAQLASDDNMLPDSQRGFAPVIHGIARGTAQ

VTIKQNGYDIYNSTVPPGPFTINDIYAAGNSGDLQVTIKEADGSTQIFTVPYSSVPLLQREGHTRYSITAGEYRSGNAQQE

KTRFFQSTLLHGLPAGWTIYGGTQLADRYRAFNFGIGKNMGALGALSVDMTQANSTLPDDSQHDGQSVRFLYNKSLN

ESGTNIQLVGYRYSTSGYFNFADTTYSRMNGYNIETQDGVIQVKPKFTDYYNLAYNKRGKLQLTVTQQLGRTSTLYLSGS

HQTYWGTSNVDEQFQAGLNTAFEDINWTLSYSLTKNAWQKGRDQMLALNVNIPFSHWLRSDSKSQWRHASASYSM

SHDLNGRMTNLAGVYGTLLEDNNLSYSVQTGYAGGGDGNSGSTGYATLNYRGGYGNANIGYSHSDDIKQLYYGVSGG

VLAHANGVTLGQPLNDTVVLVKAPGAKDAKVENQTGVRTDWRGYAVLPYATEYRENRVALDTNTLADNVDLDNAVA

NVVPTRGAIVRAEFKARVGIKLLMTLTHNNKPLPFGAMVTSESSQSSGIVADNGQVYLSGMPLAGKVQVKWGEEENA

HCVANYQLPPESQQQLLTQLSAECR 

>266695|gi [OuterMembrane] membrane integral membrane protein|Major outer membrane protein 

P.IB precursor (Protein IB) (PIB) (Porin) (Class 3 protein) 

MKKSLIALTLAALPVAAMADVTLYGTIKAGVETSRSVAHNGAQAASVETGTGIVDLGSKIGFKGQEDLGNGLKAIWQVE

QKASIAGTDSGWGNRQSFIGLKGGFGKLRVGRLNSVLKDTGDINPWDSKSDYLGVNKIAEPEARLISVRYDSPEFAGLS

GSVQYALNDNAGRHNSESYHAGFNYKNGGFFVQYGGAYKRHHQVQENVNIEKYQIHRLVSGYDNDALYASVAVQQ

QDAKLVEENYSHNSQTEVAATLAYRFGNVTPRVSYAHGFKGSFDATNYNNDYDQVVVGAEYDFSKRTSALVSAGWLQ

EGKGESKFVSTAGGVGLRHKF 

>266696|gi [OuterMembrane] membrane integral membrane protein|Major outer membrane protein 

P.IB precursor (Protein IB) (PIB) (Porin) (Class 3 protein) 

MKKSLIALTLAALPVAAMADVTLYGTIKAGVETSRSVEHNGGQVVSVETGTGIVDLGSKIGFKGQEDLGNGLKAIWQVE

QKASIAGTDSGWGNRQSFIGLKGGFGKLRVGRLNSVLKDTGDINPWDSKSDYLGVNKIAEPEARLISVRYDSPEFAGLS



GSVQYALNDNAGKYNSESYHAGFNYKNGGFFVQYGGAYKRHVRVDENVNIEKYQIHRLVSGYDNDALHASVAVQQQ

DAKLVEDNYSHNSQTEVAATLAYRFGNVTPRVSYAHGFKGSFDDADLSNDYDQVVVGAEYDFSKRTSALVSAGWLQE

GKGENKFVSTAGGVGLRHKF 

>266697|gi [OuterMembrane] membrane integral membrane protein|Major outer membrane protein 

P.IB precursor (Protein IB) (PIB) (Porin) (Class 3 protein) 

MKKSLIALTLAALPVAAMADVTLYGTIKAGVETSRSVAHNGAQAASVETGTGIVDLGSKIGFKGQEDLGNGLKAIWQVE

QKASIAGTDSGWGNRQSFIGLKGGFGKLRVGRLNSVLKDTGDINPWDSKSDYLGVNKIAEPEARLISVRYDSPEFAGLS

GSVQYALNDNAGRHNSESYHAGFNYKNGGFFVQYGGAYKRHHRVQEDINIEKYQIHRLVSGYDNDALHASVAVQQQ

DAKLVEENYSHNSQTEVAATLAYRFGNVTPRVSYAHGFRGLVDSADYTNDYDQVVVGAEYDFSKRTSALVSAGWLQE

GKGKNKFVSTAGGVGLRHKF 

>266698|gi [OuterMembrane] membrane integral membrane protein|Major outer membrane protein 

P.IB precursor (Protein IB) (PIB) (Porin) (Class 3 protein) 

MKKSLIALTLAALPVAAMADVTLYGTIKAGVETSRSVFHQNGQVTEVTTATGIVDLGSKIGFKGQEDLGNGLKAIWQVE

QKASIAGTDSGWGNRQSFIGLKGGFGKLRVGRLNSVLKDTGDINPWDSKSDYLGVNKIAEPEARLISVRYDSPEFAGLS

GSVQYALNDNAGRHNSESYHAGFNYKNGGFFVQYGGAYKRHHQVQEGLNIEKYQIHRLVSGYDNDALYASVAVQQQ

DAKLTDASNSHNSQTEVAATLAYRFGNVTPRVSYAHGFKGLVDDADIGNEYDQVVVGAEYDFSKRTSALVSAGWLQE

GKGENKFVATAGGVGLRHKF 

>266699|gi [OuterMembrane] membrane integral membrane protein|Major outer membrane protein 

P.IB precursor (Protein IB) (PIB) (Porin) 

MKKSLIALTLAALPVAAMADVTLYGTIKAGVETYRTVKHTDGKVTEVKTGSEIADFGSKIGFKGQEDFGNGLKAIWQLE

QSASIAGTNSGWGNKQSFIGLKGGFGTVRAGNLNSILKSTGDNVNAWESGKATEDVLQVSKISAPEHRYASVRYDSPE

FAGFSGSVQYAPKDNSGANGESYHVGLNYQNSGFFAQYAGLFQRHGEGTKATVGEPVEKLQVHRLVGGYDNDALYA

SVAVQQQDAKLAAAPNSHNSQTEVAATVAYRFGNVTPRVSYAHGFKGTVAKADGDNRYDQVVVGAEYDFSKRTSAL

VSAGWLQEGKGAGKTVSTASTVGLRHKF 

>266700|gi [OuterMembrane] membrane integral membrane protein|Major outer membrane protein 

P.IB precursor (Protein IB) (PIB) (Porin) 

MKKSLIALTLAALPVAAMADVTLYGQVKAGVEVSRTKETVNHVSTKNKTATEIADFGSRIGFKGHEHLSNNLNAIWQVE

QNTSVAGTDKGWGTRESFIGLEGGFGKVRAGKLNTALKDNSDSVDPWESSDANASVLQFGKLKRVDERKVSVRYDSP

VFAGFSASAQYQPRDNANPEDKHVHDVKTRHSFDLGLNYENSGFFGRYAGTFAKRKVLSDDHLELFNSNTTLGSGVYK

DYQAHRLVGGYDANNVLVSVAGQYEGFKADVADAKKNERTEVAVTGGYRMGNVMPRLSYAHGFKAKENGVKQGN

SQYNQVIVGADYDFSKRTSALVSAGWLKEGKGGDKTQSTAGLVGLRHKF 

>400158|gi [OuterMembrane] membrane integral membrane protein|Maltoporin precursor (Maltose-

inducible porin) 

MMITLRKLPLAVAVAAGVMSAQALAVDFHGYARSGIGWTGSGGEQQCFKATGAQSKYRLGNECETYAELKLGQELW

KEGDKSFYFDTNVAYSVNQEDDWESTSPAFREANIQGKNLIDWLPGSTLWAGKRFYQRHDVHMIDFYYWDISGPGA



GLENVDLGFGKLSLAATRNSESGGSYTFSSDDTKKYAAKTANDVFDIRLAGLETNPGGVLELGVDYGRANPQDDYRLED

GASKDGWMWTGEHTQSIWGGFNKFVVQYATDAMTSWNSGHSQGTSIDNNGSMIRVLDHGAMDFNDDWGLMY

VAMYQELDLDSKNGSTWYTVGVRPMYKWTPIMSTQLEIGYDNVKSQRTSENNNQYKITLAQQWQAGNSVWSRPAI

RIFATYAKWDENWGYSNTSGLQTKDSSGSGAFTSSRGDDSEVTFGAQMEVWW 

>400827|gi [OuterMembrane] membrane integral membrane protein|Porin 

EVKLSGDARMGVMYNGDDWNFSSRSRVLFTMSGTTDSGLEFGASFKAHESVGAETGEDGTVFLSGAFGKIEMGDAL

GASEALFGDLYEVGYTDLDDRGGNDIPYLTGDERLTAEDNPVLLYTYSAGAFSVAASMSDGKVGETSEDDAQEMAVAA

AYTFGNYTVGLGYEKIDSPDTALMADMEQLELAAIAKFGATNVKAYYADGELDRDFARAVFDLTPVAAAATAVDHKAY

GLSVDSTFGATTVGGYVQVLDIDTIDDVTYYGLGASYDLGGGASIVGGIADNDLPNSDMVADLGVKFKF 

>400485|gi [OuterMembrane] membrane integral membrane protein|Bacteriophage N4 adsorption 

protein A precursor 

MKENNLNRVIGWSGLLLTSLLSTSALADNIGTSAEELGLSDYRHFVIYPRLDKALKAQKNNDEATAIREFEYIHQQVPDNI

PLTLYLAEAYRHFGHDDRARLLLEDQLKRHPGDARLERSLAAIPVEVKSVTTVEELLAQQKACDAAPTLRCRSEVGQNAL

RLAQLPVARAQLNDATFAASPEGKTLRTDLLQRAIYLKQWSQADTLYNEARQQNTLSAAERRQWFDVLLAGQLDDRIL

ALQSQGIFTDPQSYITYATALAYRGEKARLQHYLIENKPLFTTDAQEKSWLYLLSKYSANPVQALANYTVQFADNRQYVV

GATLPVLLKEGQYDAAQKLLATLPANEMLEERYAVSVATRNKAEALRLARLLYQQEPANLTRLDQLTWQLMQNEQSRE

AADLLLQRYPFQGDARVSQTLMARLASLLESHPYLATPAKVAILSKPLPLAEQRQWQSQLPGIADNCPAIVRLLGDMSP

SYDAAAWNRLAKCYRDTLPGVALYAWLQAEQRQPSAWQHRAVAYQAYQVEDYATALAAWQKISLHDMSNEDLLAA

ANTAQAAGNGAARDRWLQQAEKRGLGSNALYWWLHAQRYIPGQPELALNDLTRSINIAPSANAYVARATIYRQRHN

VPAAVSDLRAALELEPNNSNTQAALGYALWDSGDIAQSREMLEPAHKGLPDDPALIRQLAYVNQRLDDMPATQHYAR

LVIDDIDNQALITPLTPEQNQQRFNFRRLHEEVGRRWTFSFDSSIGLRSGAMSTANNNVGGAAPGKSYRSYGQLEAEYR

IGRNMLLEGDLLSVYSRVFADTGENGVMMPVKNPMSGTGLRWKPLRDQIFFIAVEQQLPLNGQNGASDTMLRASAS

FFNGGKYSDEWHPNGSGWFAQNLYLDAAQYIRQDIQAWTADYRVSWHQKVANGQTIEPYAHVQDNGYRDKGTQG

AQLGGVGVRWNIWTGETHYDAWPHKVSLGVEYQHTFKAINQRNGERNNAFLTIGVHW 

>399792|gi [OuterMembrane] membrane integral membrane protein|General secretion pathway 

protein D precursor (Pectic enzymes secretion protein outD) 

MLGKGIKKSWGWLGLTVLLLGSPCGWAAEFSASFKGTDIQEFINTVSKNLNKTVIIDPTVRGTISVRSYDMMDEGQYY

QFFLSVLDVYGFSVVPMDNGVLKVIRSKDAKSSSIPLANNEQPGVGDELVTRVVPLNNVAARDLAPLLRQLNDNAGAG

TVVHYEPSNVLLMTGRAAVIKRLVDIVNTVDKTGDREMITVSLNYASAEDVAKLVNDLNKTDEKNALPSTMLANVVAD

GRTNSVVVSGEENTSPCAVEMIRQLDRKQVAQGGTKVIYLKYAKALDLIEVLAGNGTSGNRNSSSTNSSRPSSTRSSSTL

NNSNSSSSGSSSGSGSSSSSSSSSMGFGSAFGSANSSGGRTIVIQGKEVTVRAHDQTNSLIITRPPDIMRDLEQVINQLDI

RRPQVLVEAIIAEIQDADGLNLGIQWANKRAGMTQFTNTGIPISTAMIGTDQFRSDGTLTTAYASALSNFNGITAGFYR

GNWSMLLTALSSDGKNDVLATPSIVTLDNMEATFNVGQEVPVLTGSQTTVGSGDNIFNTVERKTVGIKLRVKPQINEG

DSVLLQIEQEVSSVAEGNGSSNSSLGVTFNTRTVNNAVMVTNRETVVVGGLLDKTAIETNNKVPLLGDIPWLGSLFRSK

TQTMSKRNLMLFLRPTIIRDPQQYQQASISKYNSFNNEQQQQRGQGNSVLDNNTLRLSGGNTYTFRQVQSSISAFYQP

EGR 



>2506491|gi [OuterMembrane] membrane integral membrane protein|General secretion pathway 

protein D precursor (Pectic enzymes secretion protein outD) 

MLLLSGSVLLMASSLAWSAEFSASFKGTDIQEFINTVSKNLNKTVIIDPSVSGTITVRSYDMMNEEQYYQFFLSVLDVYGF

TVIPMDNNVLKIIRSKDAKSTSMPLATDRQPGIGDEVVTRVVPVNNVAARDFGRSSRELNDNAWRGTCGDYEPANVV

VMTGRAGVIHAVMTIVERVDQTGDRNVTTIPLSYASSTEVVKMVNELNKMDEKSALPGMLTANVVADERTNSAAGF

GEPNSRQRVIDMVKQLDRQQAVQGNTKVIYLKYAKAADLVEVLTGVGDSIQTDQQNALPALRKDISIKAHEQTNSLIV

NAAPDIMRDLEQVIAQLDIRRPQVLVEAIIAEVQDADGMNLGVQWANKNAGVTQFTNTGLPITTMMAGADQFRRD

GTLGTAATTALGGFNGIAAGFYQGNWGMLMTALSSNSKNDILATPSIVTLDNMEATFNVGQEVPVLAGSQTTSGDNV

FQTVERKTVGIKLKVKPQINEGDSVLLEIEQEVSSVADAASSSSTNLGATFNTRTVNNAVLVSSGDTVVVGGLLDKSTNES

ANKVPLLGDIPVLGYLFRSNSTETKKRNLMLFIRPSIIRDRSQFQSASASKYHSFSAEENKQRNVSNGEGGLLDNDLLRLP

EGGNAYTFRQVQSSIVAFYPAGGK 

>1169008|gi [OuterMembrane] membrane integral membrane protein|Competence protein E 

precursor (DNA transformation protein comE) 

MKKYFLKCGYFLVCFCLPLIVFANPKTDNERFFIRLSQAPLAQTLEQLAFQQDVNLVIGDILENKISLKLNNIDMPRLLQIIA

KSKHLTLNKDDGIYYLNGSQSGKGQVAGNLTTNEPHLVSHTVKLHFAKASELMKSLTTGSGSLLSPAGSITFDDRSNLLVI

QDEPRSVQNIKKLIAEMDKPIEQIAIEARIVTITDESLKELGVRWGIFNPTENARRVAGSLTGNSFENIADNLNVNFATTTT

PAGSIALQVAKINGRLLDLELSALERENNVEIIASPRLLTTNKKSASIKQGTEIPYIVSNTRNDTQSVEFREAVLGLEVTPHIS

KDNNILLDLLVSQNSPGSRVAYGQNEVVSIDKQEINTQVFAKDGETIVLGGVFHDTITKSEDKVPLLGDIPVIKRLFSKESE

RHQKRELVIFVTPHILKAGETLEALKQKSEGKK 

>1170050|gi [OuterMembrane] membrane integral membrane protein|General secretion pathway 

protein D precursor 

MINKGKGWRLATVAAALMMAGSAWATEYSASFKNADIEEFINTVGKNLSKTIIIEPSVRGKINVRSYDLLNEEQYYQFFL

SVLDVYGFAVVPMDNGVLKVVRSKDAKTSAIPVVDETNPGIGDEMVTRVVPVRNVSVRELAPLLRQLNDNAGGGNVV

HYDPSNVLLITGRAAVVNRLVEVVRRVDKAGDQEVDIIKLKYASAGEMVRLVTNLNKDGNSQGGNTSLLLAPKVVADE

RTNSVVVSGEPKARARIIQMVRQLDRDLQSQGNTRVFYLKYGKAKDMVEVLKGVSSSIEADKKGGGTATTAGGGASIG

GGKLAISADETTNALVITAQPDVMAELEQVVAKLDIRRAQVLVEAIIVEIADGDGLNLGVQWANTNGGGTQFTNAGPG

IGSVAIAAKDYKDNGTTTGLAKLAENFNGMAAGFYQGNWAMLVTALSTNTKSDILSTPSIVTMDNKEASFNVGQEVP

VQTGTQNSTSGDTTFSTIERKTVGTKLVVTPQINEGDSVLLTIEQEVSSVGKQATGTDGLGPTFDTRTVKNAVLVKSGET

VVLGGLMDEQTKEEVSKVPLLGDIPVLGYLFRSTSNNTSKRNLMVFIRPTILRDANVYSGISSNKYTLFRAQQLDAVAQE

GYATSPDRQVLPEYGQDVTMSPEAQKQIELMKTHQQATADGVQPFVQGNK 

>399312|gi [OuterMembrane] membrane integral membrane protein|Capsule polysaccharide export 

outer membrane protein ctrA precursor 

MFKVKFYIRHAVLLLCGSLIVGCSAIPSSGPSAKKIVSLGQQSEVQIPEVELIDVNHTVAQLLYKAQINQSFTQFGDGYASA

GTLNIGDVLDIMIWEAPPAVLFGGGLSSMGSGSAHQTKLPEQLVTARGTVSVPFVGDISVVGKTPGQVQEIIKGRLKK

MANQPQVMVRLVQNNAANVSVIRAGNSVRMPLTAAGERVLDAVAAVGGSTANVQDTNVQLTRGNVVRTVALEDL

VANPRQNILLRRGDVVTMITNPYTFTSMGAVGRTQEIGFSARGLSLSEAIGRMGGLQDRRSDARGVFVFRYTPLVELPA

ERQDKWIAQGYGSEAEIPTVYRVNMADAHSLFSMQRFPVKNKDVLYVSNAPLAEVQKFLSFVFSPVTSGANSINNLTN 



>417518|gi [OuterMembrane] membrane integral membrane protein|Porin D precursor (EC 3.4.21.-) 

(Outer membrane protein D2) (Imipenem/basic amino acid-specific outer membrane pore) 

MKVMKWSAIALAVSAGSTQFAVADAFVSDQAEAKGFIEDSSLDLLLRNYYFNRDGKSGSGDRVDWTQGFLTTYESGF

TQGTVGFGVDAFGYLGLKLDGTSDKTGTGNLPVMNDGKPRDDYSRAGGAVKVRISKTMLKWGEMQPTAPVFAAGG

SRLFPQTATGFQLQSSEFEGLDLEAGHFTEGKEPTTVKSRGELYATYAGETAKSADFIGGRYAITDNLSASLYGAELEDIYR

QYYLNSNYTIPLASDQSLGFDFNIYRTNDEGKAKAGDISNTTWSLAAAYTLDAHTFTLAYQKVHGDQPFDYIGFGRNGS

GAGGDSIFLANSVQYSDFNGPGEKSWQARYDLNLASYGVPGLTFMVRYINGKDIDGTKMSDNNVGYKNYGYGEDGK

HHETNLEAKYVVQSGPAKDLSFRIRQAWHRANADQGEGDQNEFRLIVDYPLSIL 

>9911079|gi [OuterMembrane] membrane integral membrane protein|Capsule polysaccharide export 

outer membrane protein ctrA precursor 

MLKLKFCIVISFLILGSACSAIPSSGPSAKKVVSLGQQSEAQIPEVELIDVNHAVAQSLYKAQVNQSFTQFGDGYASTGTL

NIGDVLDIMIWEAPPAVLFGGGLSSMGSGSAQQTKLPEQLVTARGTVSVPFVGDISVVGKTPGQVQEIIKGRLKKMAN

QPQVMVRLVQNNAANVSVIRAGNSVRMPLTAAGERVLDAVAAVGGSTANVQDTNVQLTRGNVVRTVALEDLVANP

RQNILLRRGDVVTMITNPYTFTSMGAVGRTQEIGFSARGLSLSEAIGRMGGLQDRRSDARGVFVFRYTPLVELPAERQD

KWIAQGYGSEAEIPTVYRVNMADAHSLFSMQRFPVKNKDVLYVSNAPLAEVQKFLSFVFSPVTSGANSINNLTN 

>417519|gi [OuterMembrane] membrane integral membrane protein|Porin O precursor 

MIRKHSLGFVASALALAVSAQAFAGTVTTDGADIVIKTKGGLEVATTDKEFSFKLGGRLQADYSRFDGFYTKNGNTADA

AYFRRAFIELGGTAYKDWKYQINFDLSHNTGSSDNGYFDEASVTYTGFNPVNLKFGRFDPDFGLEKATSSKWVTAPERN

AAYELADWINTHQDGMGAQVNSTLADMAYLSAGVSAKDADDSDGDSVKQFNFRGVFAPMHEAGNVLHVGVNYAY

RDLDDTAFDSRIRPRLGMRGIATSGGNDAGDNGNRATFGGVSNSPAGSYKDDSVWGLEGAWAMGPFSAQAEYLAR

KLKADDNAYKDIKAKGYYAQLAYTLTGESRQYKLEGAKFDSVKPENKEIGAWEVFYRYDNIKVEDDNVVADTATREVGD

TKAKAHNLGVNWYVNDAVKISAAYVKAKTDKITNNNGDDDGDGFVTRLQYVF 

>2506411|gi [OuterMembrane] membrane integral membrane protein|Outer membrane usher protein 

htrE precursor (Heat shock protein E) 

MTIEYTKNYHHLTRIATFCALLYCNTAFSAELVEYDHTFLMGQNASNIDLSRYSEGNPAIPGVYDVSVYVNDQPIINQSIT

FVAIEGKKNAQACITLKNLLQFHINSPDINNEKAVLLARDETLGNCLNLTEIIPQASVRYDVNDQRLDIDVPQAWVMKN

YQNYVDPSLWENGINAAMLSYNLNGYHSETPGRKNESIYAAFNGGMNLGAWRLRASGNYNWMTDSGSNYDFKNRY

VQRDIASLRSQLILGESYTTGETFDSVSIRGIRLYSDSRMLPPTLASFAPIIHGVANTNAKVTITQGGYKIYETTVPPGAFVID

DLSPSGYGSDLIVTIEESDGSKRTFSQPFSSVVQMLRPGVGRWDISGGQVLKDDIQDEPNLFQASYYYGLNNYLTGYTGI

QITDNNYTAGLLGLGLNTSVGAFSFDVTHSNVRIPDDKTYQGQSYRVSWNKLFEETSTSLNIAAYRYSTQNYLGLNDALT

LIDEVKHPEQDLEPKSMRNYSRMKNQVTVSINQPLKFEKKDYGSFYLSGSWSDYWASGQNRSNYSIGYSNSTSWGSYS

VSAQRSWNEDGDTDDSVYLSFTIPIEKLLGTEQRTSGFQSIDTQISSDFKGNNQLNVSSSGYSDNARVSYSVNTGYTMN

KASKDLSYVGGYASYESPWGTLAGSISANSDNSRQVSLSTDGGFVLHSGGLTFSNDSFSDSDTLAVVQAPGAQGARINY

GNSTIDRWGYGVTSALSPYHENRIALDINDLENDVELKSTSAVAVPRQGSVVFADFETVQGQSAIMNITRSDGKNIPFA

ADIYDEQGNVIGNVGQGGQAFVRGIEQQGNISIKWLEQSKPVSCLAHYQQSPEAEKIAQSIILNGIRCQIQ 

>462733|gi [OuterMembrane] membrane integral membrane protein|Nodulation protein nolW 



MPTTPIPFTPLHMFRRLLCVGLFLFAGIHTTLGATLPLPSTSYKYTVLDQDLSAALQEFGNNLKISVNISAEVKGRIRGRIPE

LSPREFLDRLTDLYDLQWYYDGVVLYVSAAKEAQTRMLVLSSVHFSAFKLALDKLDISDERYPVRPAPGNGLVLVSGPPR

FIALIEQTLNGLLAVAQAQPRATDTPARESVMVLFRGSSTTVVRGGRPEVFYTSEMLPENDDGGKAELSKK 

>464755|gi [OuterMembrane] membrane integral membrane protein|Outer membrane usher protein 

sefC precursor 

MKKTTITLFVLTSVFHSGNVFSRQYNFDYGSLSLPPGENASFLSVETLPGNYVVDVYLNNQLKETTELYFKSMTQTLEPCL

TKEKLIKYGIAIQELHGLQFDNEQCVLLEHSPLKYTYNAANQSLLLNAPSKILSPIDSEIADENIWDDGINAFLLNYRANYLH

SKVGGEDSYFGQIQPGFNFGPWRLRNLSSWQNLSSEKKFESAYIYAERGLKKIKSKLTVGDKYTSADLFDSVPFRGFSLN

KDESMIPFSQRTYYPTIRGIAKTNATVEVRQNGYLIYSTSVPPGQFEIGREQIADLGVGVGVLDVSIYEKNGQVQNYTVPY

STPVLSLPDGYSKYSVTIGRYREVNNDYIDPVFFEGTYIYGLPYGFTLFGGVQWVNIYNSYAIGASKDIGEYGALSFDWKT

SVSKTDTSNENGHAYGIRYNKNIAQTNTEVSLASHYYYSKNYRTFSEAIHSSEHDEFYDKNKKSTTSMLLSQALGSLGSVN

LSYNYDKYWKHEGKKSIIASYGKNLNGVSLSLSYTKSTSKISEENEDLFSFLLSVPLQKLTNHEMYATYQNSSSSKHDMNH

DLGITGVAFNSQLTWQARGQIEDKSKNQKATFLNASWRGTYGEIGANYSHNEINRDIGMNVSGGVIAHSSGITFGQSI

SDTAALVEAKGVSGAKVLGLPGVRTDFRGYTISSYLTPYMNNFISIDPTTLPINTDIRQTDIQVVPTEGAIVKAVYKTSVGT

NALIRITRTNGKPLALGTVLSLKNNDGVIQSTSIVGEDGQAYVSGLSGVQKLIASWGNKPSDTCTVFYSLPDKNKGQISFL

NGVCK 

>462676|gi [OuterMembrane] membrane integral membrane protein|Outer membrane usher protein 

myfC precursor 

MFFSLKNSVAKLIAFWAICLVLPVWAGHYTFDPILLANNNINANANTDLSLFEQGGQLPGTYQVDIFLGDEKMDSTNVT

FHAVKSPTGEYSLQSCLTKEQLSRYGVDVDNYPELLPPEKNIQQDKQASQCVNLAAIPQASEEFEFYAMRLVLNIPQVAL

RPKDEIPVERWDDGITAFLLNYMANSSTTTYRQTGEQQSSHYVQLYPGFNIGAWRIRNATSWNQSGNSAGKWQSSYI

YATRGLYRLKSRVTLGQSYTPGDFFDSVPFSGVMLGDDDNMLPSSQRDFIPVVRGIARSQARVEVRQNGYLLYSTVVSP

GPFELTDILPSHSNGDLHVTVLESNGTTQQFTVPYSVPAIRLRKGRLRYNLMAGRYRPANVDVETTPIAQATVAYGLPW

NLTAFVGGQWSPHYQATTAGMGVMLGDYGALSSSITQATSEYRQQQPVKGQVWEVRYNKTLQASDTSFSVVNSQY

STADFSNLSDVLQSYRRHDYSRRDWHSNSLRNQTHVVVGQPLGQFGYLNLNWSRQNYRDAPASSSWGVQYSFNIGN

LYCSLDWTQNQYRGNQDRLLSLSVSMPLGRERDTYAAYRMTSSDNSKDHEMSLYGHAFDNRLSWNVRQTERYAQFH

SGENSGSLGLDWQGSYGDIGGNYYYTPTIRQFSANVSGGAVIHRHGLTLGPQINGTAALVEVPGVSGVSTSEDHRLKTD

FRGYSIVPNIFPYEEHDILLETTDLPPDAEVTKTDAKVLPTEGAIVRASFSPQIGARALMTITRNNGETIPFGAMASLVNQP

ANAAIVDEGGKAYLTGLPETGQLLVQWGRGASQQCRVDYQLANAKKGDAGLYMLSGVCH 

>462099|gi [OuterMembrane] membrane integral membrane protein|Outer membrane usher protein 

fimC precursor 

MKQIPLILAMSLAFAAAAKGESAPDMQAAVNFDSAMLWGGANGADLSRFNYSNALRPGNYIVDIYANNYPLIRQQVR

FVAAQTSGQGLKTAPAVACFTYGQLEAMQVRLRALDPALVADLKSSGRCEVLGKLFPDSRESFDFGENRLEVSIPQAYTI

NRFRRDISPDEWDSGITAFRLGYQYNYADYIGGLRAGRRLDLNLYSGFNFKGWYLRNSSTLGWGQGRFTRRSQRTSLQ

TDIPSWRARLVFGDVFSSGEYFAPYSMRGMLVGSDTAMLPYSERLYRPTIRGVARTRANVKVYQAGVLVFQDAVPPGP

FAIDDYSPASYGGDLRVVVTEANGAVQTFTVPYASAVRLILPGQTQWSFSAGRYRNYRNDGQDRPWVTQLTGRHGV

ADGVNLYGGLLIAQAYQAGLAGLSWNTPWGAMAADATLSRSQLSTTGNANGSSLRFSYSKTLSGTNTAIRLATLRYSSS

GFWNFADAVNAGPVETNGRNGRFGLYSLLGRERPRGDFSVTLSQPLGGYGSLYVSALRRTYWGSSRVDQQTQLGYST



QVGRVGVNLDVSRTENRRSTEHQVMLNLSIPLYGATSSGVVTGSLARTGSAPVQQSVNYSGMSGERDQYTYGLGVQR

AGTSAQYALNGSWSGTYGEVSGQLTHGRSYSQYQINGSGGLVAHAGGVTFGQYQAGTIGLIQAEAAAGAKVVNTRN

AAVDRSGYGLVSLTPYSLNEVELSPQDLPLDVQLESTVEQVIPRAGAVVALRFPTRHDVAAMLVAEPGSEGALVFGTEV

RDGAGKVVGVAGQGASALVRGVSASGTLEVTRADGSICRATYDLKSAGQAVHGLPRIALACAPQGGGERGARAAGQ

AVAQPSAISISGKDHEPDIR 

>1171903|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protease 

ompP precursor (EC 3.4.23.-) 

MQTKLLAIMLAAPVVFSSQEASASDFFGPEKISTEINLGTLSGKTKERVYEPEEGGRKVSQLDWKYSNAAILKGAVNWEL

NPWLSVGAAGWTTLNSRGGNMVDQDWMDSGTPGTWTDESRHPDTRLNYANEFDLNVKGWFLKESDYRLAIMAG

YQESRYSFNATGGTYIYSENGGFRNETGALPDKIKVIGYKQHFKIPYVGLTGNYRYDNFEFGGAFKYSGWVRGSDNDEH

YVRQTTFRSKVINQNYYSVAVNAGYYITPEAKVYIEGVWSRLTNKKGDTSLYDRSDNTSEHNNNGAGIENYNFITTAGLK

YTF 

>1170332|gi [OuterMembrane] membrane integral membrane protein|Protein transport protein hofQ 

precursor.   

MKQWIAALLLMLIPGVQAAKPQKVTLMVDDVPVAQVLQALAEQEKLNLVVSPDVSGTVSLHLTDVPWKQALQTVVK

SAGLITRQEGNILSVHSIAWQNNNIARQEAEQARAQANLPLENRSITLQYADAGELAKAGEKLLSAKGSMTVDKRTNRL

LLRDNKTALSALEQWVAQMDLPVGQVELSAHIVTINEKSLRELGVKWTLADAQHAGGVGQVTTLGSDLSVATATTHV

GFNIGRINGRLLDLELSALEQKQQLDIIASPRLLASHLQPASIKQGSEIPYQVSSGESGATSVEFKEAVLGMEVTPTVLQKG

RIRLKLHISQNVPGQVLQQADGEVLAIDKQEIETQVEVKSGETLALGGIFTRKNKSGQDSVPLLGDIPWFGQLFRHDGKE

DERRELVVFITPRLVSSE 

>12230952|gi [OuterMembrane] membrane integral membrane protein|Fimbrial assembly protein pilQ 

precursor.   

MNSGLSRLGIALLAAMFAPALLAADLEKLDVAALPGDRVELKLQFDEPVAAPRGYTIEQPARIALDLPGVQNKLGTKNR

ELSVGNTRSVTVVEAKDRTRLIINLTALSSYTTRVEGNNLFVVVGNSPAGASVASAAPVKASPAPASYAQPIKPKPYVPAG

RAIRNIDFQRGEKGEGNVVIDLSDPTLSPDIQEQGGKIRLDFAKTQLPDALRVRLDVKDFATPVQFVNASAQSDRTSITIE

PSGLYDYLVYQTDNRLTVSIKPMTTEDAERRKKDNFAYTGEKLSLNFQDIDVRSVLQLIADFTDLNLVASDTVQGNITLRL

QNVPWDQALDLVLKTKGLDKRKLGNVLLVAPADEIAARERQELEAQKQIAELAPLRRELIQVNYAKAADIAKLFQSVTS

DGGQEGKEGGRGSITVDDRTNSIIAYQPQERLDELRRIVSQLDIPVRQVMIEARIVEANVGYDKSLGVRWGGAYHKGN

WSGYGKDGNIGIKDEDGMNCGPIAGSCTFPTTGTSKSPSPFVDLGAKDATSGIGIGFITDNIILDLQLSAMEKTGNGEIVS

QPKVVTSDKETAKILKGSEVPYQEASSSGATSTSFKEAALSLEVTPQITPDNRIIVEVKVTKDAPDYQNMLNGVPPINKNE

VNAKILVNDGETIVIGGVFSNEQSKSVEKVPFLGELPYLGRLFRRDTVTDRKNELLVFLTPRIMNNQAIAIGR 

>462082|gi [OuterMembrane] membrane integral membrane protein|Hemolysin activator-like protein 

FHAC precursor 

MTDATNRFRPGLVGRALVRAGLLFAVAACAQAQLLPGARDLNRIDDRQRKEQLQRDIERALTRPPVELNPQSEAAAPA

RKPDATSGHTVTVHAVDLDFGVEGRLFDPAPLVQDYLNRPLDNEQLFLLVKALSAALYDRGYATSIVTFVPPGVVDGVL

KLKVEWGRIKGWLIDGKPLEGTRDRMMVFSAMPGWQDKVLNVFDIDQAIYNINNGGKTGNITIVPADEYGYSYLDLQ



LQRRALPRVSLGMDNSGPGTPENGRYKYNASVTANDLLGLNDTLGLYIGNRYYRDAGHDAERNYDLMYSVPLGRTRL

DLQTGYSTYRNLLKTRYGQYQSAGNSRSFGLKATRLLYRDTRSQFSVYGGLKLRQNKNYLAGTRLDVSSKHYSDVTVGM

QYSTQRGANAYFGDLSFTRGVGVNNGKYAAYDERGPQGNVSRFNGSLAWTRYMALAGQPIQWASQLGFQYSRQQL

LNSYQITVGDEYTVRGYNLRTSQSGDSGVYLSNTLTVPVQFSLLGKQASVAPFVGADVGALKSNHPDARTIRMAGLAA

GVRFDLPYARMSFTYSKPVGAQPGGAPRAPVWLYINAGLSF 

>20141547|gi [OuterMembrane] membrane integral membrane protein|InvG protein precursor.  

MKTHILLARVLACAALVLVTPGYSSEKIPVTGSGFVAKDDSLRTFFDAMALQLKEPVIVSKMAARKKITGNFEFHDPNAL

LEKLSLQLGLIWYFDGQAIYIYDASEMRNAVVSLRNVSLNEFNNFLKRSGLYNKNYPLRGDNRKGTFYVSGPPVYVDMV

VNAATMMDKQNDGIELGRQKIGVMRLNNTFVGDRTYNLRDQKMVIPGIATAIERLLQGEEQPLGNIVSSEPPAMPAF

SANGEKGKAANYAGGMSLQEALKQNAAAGNIKIVAYPDTNSLLVKGTAEQVHFIEMLVKALDVAKRHVELSLWIVDLN

KSDLERLGTSWSGSITIGDKLGVSLNQSSISTLDGSRFIAAVNALEEKKQATVVSRPVLLTQENVPAIFDNNRTFYTKLIGE

RNVALEHVTYGTMIRVLPRFSADGQIEMSLDIEDGNDKTPQSDTTTSVDALPEVGRTLISTIARVPHGKSLLVGGYTRDA

NTDTVQSIPFLGKLPLIGSLFRYSSKNKSNVVRVFMIEPKEIVDPLTPDASESVNNILKQSGAWSGDDKLQKWVRVYLDR

GQEAIK 

>544439|gi [OuterMembrane] membrane integral membrane protein|General secretion pathway 

protein D precursor.   

MSQPLLRALFAPSSRSYVPAVLLSLALGIQAAHAENSGGNAFVPAGNQQEAHWTINLKDADIREFIDQISEITGETFVVD

PRVKGQVSVVSKAQLSLSEVYQLFLSVMSTHGFTVVAQGDQARIVPNAEAKTEAGGGQSAPDRLETRVIQVQQSPVSE

LIPLIRPLVPQYGHLAAVPSANALIISDRSANIARIEDVIRQLDQKGSHDYSVINLRYGWVMDAAEVLNNAMSRGQAKG

AAGAQVIADARTNRLIILGPPQARAKLVQLAQSLDTPTARSANTRVIRLRHNDAKTLAETLGQISEGMKNNGGQGGEQ

TGGGRPSNILIRADESTNALVLLADPDTVNALEDIVRQLDVPRAQVLVEAAIVEISGDIQDAVGVQWAINKGGMGGTK

TNFANTGLSIGTLLQSLESNKAPESIPDGAIVGIGSSSFGALVTALSANTKSNLLSTPSLLTLDNQKAEILVGQNVPFQTGSY

TTNSEGSSNPFTTVERKDIGVSLKVTPHINDGAALRLEIEQEISALLPNAQQRNNTDLITSKRSIKSTILAENGQVIVIGGLIQ

DDVSQAESKVPLLGDIPLLGRLFRSTKDTHTKRNLMVFLRPTVVRDSAGLAALSGKKYSDIRVIDGTRGPEGRPSILPTNA

NQLFDGQAVDLRELMTE 

>730225|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein X 

precursor 

MKKIACLSALAAVLAFTAGTSVAATSTVTGGYAQSDAQGQMNKMGGFNLKYRYEEDNSPLGVIGSFTYTEKSRTASSG

DYNKNQYYGITAGPAYRINDWASIYGVVGVGYGKFQTTEYPTYKHDTSDYGFSYGAGLQFNPMENVALDFSYEQSRIR

SVDVGTWIAGVGYRF 

>20141233|gi [OuterMembrane] membrane integral membrane protein|Vitamin B12 receptor 

precursor 

MIKKATLLTAFSVTAFSAWAQDTSPDTLVVTANRFQQPRSAVLAPVTIVTRQDIERWQSTSVNDVLRRLPGVDIAQSG

GAGQNSSIFIRGTNSSHVLVLIDGVRLNLAGVSGSADLSQFPVSLVQRIEYIRGPRSAIYGSDAIGGVVNIITTRDNPGTEL

TAGWGSNSYQNYDISTQQQLGENTRATLIGDYEYTKGFDVVAKGGTGMQAQPDRDGFLSKTLYGALEHTFSDRWSG

FVRGYGYDNRTDYDAYYSPGSPLIDTRKLYSQSWDAGLHFNGERIQSQLVSSYSHSKDYNYDPHYGRYDTSATLDEMK



QYNVQWTNSVVVGHGNVGAGVDWQKQTTTPGTGYVPEGYDQRNTGVYLTGLQQLGDFTLEAAARSDDNSQFGRH

GTWQTSAGWEFIEGYRFIASYGTSYKAPNLGQLYGYYGNPNLNPEKSKQWEGAFEGLTAGVSWRISGYRNDINDMID

YDDHLQKYYNEGKARIKGIEATANFDTGPLTHTVSYDYVDARNAITDTPLPRRSKQMAKYQLDWDVYDFDWGMTYQ

YLGSRYDSDYSAYPYRTVKMGGVSLWDLTVAYPVTSHLTVRGKIANLFDKDYETVYGYQTAGREYTLSGSYTF 

>20141731|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein F 

precursor (Porin ompF) (Outer membrane protein 1A) (Outer membrane protein IA) (Outer membrane 

protein B) 

MMKRKILAAVIPALLAAATANAAEIYNKDGNKLDLYGKAVGRHVWTTTGDSKNADQTYAQIGFKGETQINTDLTGFG

QWEYRTKADRAEGEQQNSNLVRLAFAGLKYAEVGSIDYGRNYGIVYDVESYTDMAPYFSGETWGGAYTDNYMTSRA

GGLLTYRNSDFFGLVDGLSFGIQYQGKNQDNHSINSQNGDGVGYTMAYEFDGFGVTAAYSNSKRTNDQQDRDGNG

DRAESWAVGAKYDANNVYLAAVYAETRNMSIVENTVTDTVEMANKTQNLEVVAQYQFDFGLRPAISYVQSKGKQLN

GAGGSADLAKYIQAGATYYFNKNMNVWVDYRFNLLDENDYSSSYVGTDDQAAVGITYQF 

>20141635|gi [OuterMembrane] membrane integral membrane protein|Phospholipase A1 precursor 

(Detergent-resistant phospholipase A) (DR-phospholipase A) (Phosphatidylcholine 1-acylhydrolase) 

(Outer membrane phospholipase A) (OM PLA) 

MRAILRGLLPATLLPLAAYAQEATIKEVHDAPAVRGSIIANMLQEHDNPFTLYPYDTNYLIYTNTSDLNKEAISTYNWSEN

ARKDEVKFQLSLAFPLWRGILGPNSVLGASYTQKSWWQLSNSKESSPFRETNYEPQLFLGFATDYRFAGWTLRDVEMG

YNHDSNGRSDPTSRSWNRLYTRLMAENGNWLVEVKPWYVIGSTDDNPDITKYMGYYQLKIGYHLGEAVLSAKGQYN

WNTGYGGAEVGLSYPVTKHVRLYTQVYSGYGESLIDYNFNQTRVGVGVMLNDIF 

>585635|gi [OuterMembrane] membrane integral membrane protein|Phospholipase A1 precursor (EC 

3.1.1.32) (Detergent-resistant phospholipase A) (DR-phospholipase A) (Phosphatidylcholine 1- 

acylhydrolase) (Outer membrane phospholipase A) (OM PLA) 

MRISLACLAALCALPAGVMAQDASVHDKPAVRGSIIANLLQDHDNPFLLYPYESNYLLYTWTSDLNKEAIRSYDWAENA

RKDEVKFQLSLAFPLWRGILGDNSLLGASYTQKSWWQLSNSKESAPFRETNYEPQLFLGFATDYQFAGWTLRDIEMGY

NHDSNGRSDPTSRSWNRLYARLMAQNGNWLVEVKPWYVVGSTDDNPDITKYMGYYRLKVGYQLGEAILSAQGQYN

WNTGYGGAELGVSYPITKHVRAYTQIYSGYGESLIDYNFNQTRVGVGLMLNDLF 

>585636|gi [OuterMembrane] membrane integral membrane protein|Phospholipase A1 precursor (EC 

3.1.1.32) (Detergent-resistant phospholipase A) (DR-phospholipase A) (Phosphatidylcholine 1- 

acylhydrolase) (Outer membrane phospholipase A) (OM PLA) 

MRTGPGWLLAAAALPFFACAQEATIDKVHDTPAVRGSIIANMLQEHDNPFTLYPYESNYLLYTYTSDLNKKAIESYNWS

DNANKDEVKFQLSLAFPLWRGILGDNSLLGASYTQRSWWQLSNTGESAPFRETNYEPQLFLGFATDYSVGDWTLRDA

EFGYNHQSNGRSDPTSRSWNRLYSRLMAQNGNWLVEVKPWYVIGDTSDNKNITKYMGYYQLKIGYQLGEAVLSAKG

QYNWNTGYGGAELGVSYPITKHVRFYTQVYSGYGESLIDYDFNQTRVGMGVMLNDLF 

>585710|gi [OuterMembrane] membrane integral membrane protein|Outer membrane porin F 

precursor (Root adhesin) 



MKLKNTLGFAIGSIIAATSFGALAQGQGAVEGELFYKKQYNDSVKHIEDGFNPGARIGYFLTDDLSLNLSYDKTNHTRSN

DGTGSQKIGGDTSSLTAQYHFGQAGVDSLRPYVEGGFGHQSRGNVKADGHSGRDQSTLAIAGAGVKYYFTNNVYARA

GVEADYALDNGKWDYSALVGLGVNFGGNAGAAAPAPTPAPAPEPTPEPEAPVAQVVRVELDVKFDFDKSVVKPNSY

GDVKNLADFMAQYPATNVEVAGHTDSIGPDAYNQKLSQRRADRVKQVLVKDGVAPSRITAVGYGESRPVADNATEA

GRAVNRRVEASVEAQAQ 

>729165|gi [OuterMembrane] membrane integral membrane protein|Nickel and cobalt resistance 

protein cnrC precursor 

MKQVISSFLCRPRFVGSAIWLLPVALSHAAEAPPFPNLLQQSLALAPAMVAQAANVRAAGADAAQAQAWLNPRIDTV

LENLGAPSSDGLSQRQNTYSITQPFELGGKRGARIEVGERNFAAAQARERQAQVAYAAELAVAYATAEAALGRKILATE

NLARANEELAAARALVDSGKEASLRSAQAKASVAAAQAAEAAATNDATQALARLSAMSGASEPYTAVTSSLLTTQAVV

PNAPAALAESPSVRAAEAERNALDAQVDVERKRWIPDVGVSAGVRRYGWTNSSGYVVGVTASIPLFDQNRNGINAAV

ERVAAAQARLDSVRLEANVARQSAISQVATADKQLAAASEGEQAAAEAYRMGRIGYESGKTPLMELLAVRRALVDAR

QLTIDARLARVRALAALAQADGRLAFEESR 

>585759|gi [OuterMembrane] membrane integral membrane protein|Ferric-pseudobactin BN7/BN8 

receptor precursor 

MNHTARKRQGWQRSVSQKLAGAVVQGIACMGASAPLLLMPAWATAAAQAQADFDIPAGPLAPALAHFGQSAHILL

SYPTALTEGRSTSGLAGRFDIDQGLAILLAGTGLEASRGANASYSLQASASTGALELSAVSISGKAPGSTTEGTGLYTTYSS

SSSTRLNLTPRETPQSLTVMTRQRLDDQRLTNLTDALEATPGITVVRDGLGSESDSYWSRGFAIQNYEVDGVPTSTRLD

NYSQSMAMFDRVEIVRGATGLISGMGNPSATINLIRKRPTAEAQASITGEAGNWDRYGTGFDVSGPLTETGNIRGRFV

ADYKTEKAWIDRYNQQSQLMYGITEFDLSEDTLLTVGFSYLRSDIDSPLRSGLPTRFSTGERTNLKRSLNAAPDWSYNDH

EQTSFFTSIEQQLGNGWSGKIELTHAENKFDELFNFAMGELNPDGSGLSQLPVRFSGTPRQDNLDLYATGPFSLFGREH

ELITGMTLSQYRENTPSWGGWRYDYAGSPAGAIDNLFNWDGKSAKPAFVESGKSSIDEDQYAAYLTSRFSVTDDLSLIL

GSRLINWKRDTSDRPYGGEETEVNREENGVFIPYAGVGYDLDDTWSLYASYTKIFNPQGAWVTDESNKPLDPMEGVG

YELGIKGTHLNGKLNSSLAVFKLEQDNLAIWQHDNVYSAEQDTTSKGIELELNGELAEGWQASAGYSYSVTTDADDQRI

NTNLPRNSFKTFTSYRLHGPLDKITIGGGVNWQSKVGADLHTFSQGSYAVTNLMARYDINQHLSASVNLNNVFDREYY

SQSGLYGVYGTPRNVMTSFKYSF 

>9977933|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein class 4 

precursor 

MTKQLKLSALFVALLASGTAVAGEASVQGYTVSGQSNEIVRNNYGECWKNAYFDKASQGRVECGDAVAAPEPEPEPE

PAPAPVVVVEQAPQYVDETISLSAKTLFGFDKDSLRAEAQDNLKVLAQRLGQTNIQSVRVEGHTDFMGSDKYNQALSE

RRAYVVANNLVSNGVPVSRISAVGLGESQAQMTQVCEAEVAKLGAKVSKAKKREALIACIEPDRRVDVKIRSIVTRQVV

PAHNHHQH 

>2506737|gi [OuterMembrane] membrane integral membrane protein|Unknown protein from 2D-page 

spots M62/M63/O3/O9/T35 precursor 

MAMKKLLIASLLFSSATVYGAEGFVVKDIHFEGLQRVAVGAALLSMPVRTGDTVNDEDISNTIRALFATGNFEDVRVLR

DGDTLLVQVKERPTIASITFSGNKSVKDDMLKQNLEASGVRVGESLDRTTIADIEKGLEDFYYSVGKYSASVKAVVTPLPR



NRVDLKLVFQEGVSAEIQQINIVGNHAFTTDELISHFQLRDEVPWWNVVGDRKYQKQKLAGDLETLRSYYLDRGYARF

NIDSTQVSLTPDKKGIYVTVNITEGDQYKLSGVEVSGNLAGHSAEIEQLTKIEPGELYNGTKVTKMEDDIKKLLGRYGYAY

PRVQSMPEINDADKTVKLRVNVDAGNRFYVRKIRFEGNDTSKDAVLRREMRQMEGAWLGSDLVDQGKERLNRLGFF

ETVDTDTQRVPGSPDQVDVVYKVKERNTGSFNFGIGYGTESGVSFQAGVQQDNWLGTGYAVGINGTKNDYQTYAEL

SVTNPYFTVDGVSLGGRLFYNDFQADDADLSDYTNKSYGTDVTLGFPINEYNSLRAGLGYVHNSLSNMQPQVAMWRY

LYSMGEHPSTSDQDNSFKTDDFTFNYGWTYNKLDRGYFPTDGSRVNLTGKVTIPGSDNEYYKVTLDTATYVPIDDDHK

WVVLGRTRWGYGDGLGGKEMPFYENFYAGGSSTVRGFQSNTIGPKAVYFPHQASNYDPDYDYECATQDGAKDLCKS

DDAVGGNAMAVASLEFITPTPFISDKYANSVRTSFFWDMGTVWDTNWDSSQYSGYPDYSDPSNIRMSAGIALQWM

SPLGPLVFSYAQPFKKYDGDKAEQFQFNIGKTW 

>730355|gi [OuterMembrane] membrane integral membrane protein|Porin 

EISLNGYGRFGLQYVEDRGVGLEDTIISSRLRINIVGTTETDQGVTFGAKLRMQWDDGDAFAGTAGNAAQFWTSYNG

VTVSVGNVDTAFDSVALTYDSEMGYEASSFGDAQSSFFAYNSKYDASGALDNYNGIAVTYSISGVNLYLSYVDPDQTVD

SSLVTEEFGIAADWSNDMISLAAAYTTDAGGIVDNDIAFVGAAYKFNDAGTVGLNWYDNGLSTAGDQVTLYGNYAFG

ATTVRAYVSDIDRAGADTAYGIGADYQFAEGVKVSGSVQSGFANETVADVGVRFDF 

>731022|gi [OuterMembrane] membrane integral membrane protein|Nucleoside-specific channel-

forming protein tsx precursor 

MKKTLLAVSAALALTSSFTANAAENDQPQYLSDWWHQSVNVVGSYHTRFSPKLNNDVYLEYEAFAKKDWFDFYGYIDI

PKTFDWGNGNDKGIWSDGSPLFMEIEPRFSIDKLTGADLSFGPFKEWYFANNYIYDMGDNKASRQSTWYMGLGTDID

TGLPMGLSLNVYAKYQWQNYGASNENEWDGYRFKVKYFVPITDLWGGKLSYIGFTNFDWGSDLGDDPNRTSNSIASS

HILALNYDHWHYSVVARYFHNGGQWQNGAKLNWGDGDFSAKSTGWGGYLVVGYNF 

>731020|gi [OuterMembrane] membrane integral membrane protein|Nucleoside-specific channel-

forming protein tsx precursor 

MKKTLLAASAVVALSASFTAGAAETEKPQYLSDWWHQSVNVVGSYHTRFGPQIRNDTYLEYEAFAKKDWFDFYGYID

APVFFGGNSTAKGIWNKGSPLFMEIEPRFSIDKLTNTDLSFGPFKEWYFANNYIYDMGRNDSQEQSTWYMGLGTDIDT

GLPMSLSLNIYAKYQWQNYGASNENEWDAYRFKVKYFVPLTDLWGGSLSYIGFTNFDWGSDLGDDNFYDMNGKHA

RTSNSIASSHILALNYAHWHYSIVARYFHNGGQWADDAKLNFGDGDFSVRSTGWGGYFVVGYNF 

>731021|gi [OuterMembrane] membrane integral membrane protein|Nucleoside-specific channel-

forming protein tsx precursor 

MKKTLLAAGAVVALSTTFAAGAAENDKPQYLSDWWHQSVNVVGSYHTRFGPQIRNDTYLEYEAFAKKDWFDFYGYID

APVFFGGNSTAKGIWNKGSPLFMEIEPRFSIDKLTNTDLSFGPFKEWYFANNYIYDMGRNDSQEQSTWYMGLGTDIDT

GLPMSLSLNVYAKYQWQNYGASNENEWDGYRFKVKYFVPLTDLWGGSLSYIGFTNFDWGSDLGDDNFYDLNGKHA

RTSNSIASSHILALNYAHWHYSIVARYFHNGGQWADDAKLNFGDGPFSVRSTGWGGYFVVGYNF 

>1169730|gi [OuterMembrane] membrane integral membrane protein|Fe(III)-pyochelin receptor 

precursor 



MKTETKVIKGRQGIARNRHTPLCLGLLLALSPLAAAVADARKDGETELPDMVISGESTSATQPPGVTTLGKVPLKPRELP

QSASVIDHERLEQQNLFSLDEAMQQATGVTVQPFQLLTTAYYVRGFKVDSFELDGVPALLGNTASSPQDMAIYERVEIL

RGSNGLLHGTGNPAATVNLVRKRPQREFAASTTLSAGRWDRYRAEVDVGGPLSASGNVRGRAVAAYEDRDYFYDVA

DQGTRLLYGVTEFDLSPDTLLTVGAQYQHIDSITNMAGVPMAKDGSNLGLSRDTYLDVDWDRFKWDTYRAFGSLEQQ

LGGGWKGKVSAEYQEADSRLRYAGSFGAIDPQTGDGGQLMGAAYKFKSIQRSLDANLNGPVRLFGLTHELLGGVTYA

QGETRQDTARFLNLPNTPVNVYRWDPHGVPRPQIGQYTSPGTTTTTQKGLYALGRIKLAEPLTLVVGGRESWWDQDT

PATRFKPGRQFTPYGGLIWDFARDWSWYVSYAEVYQPQADRQTWNSEPLSPVEGKTYETGIKGELADGRLNLSLAAF

RIDLENNPQEDPDHPGPPNNPFYISGGKVRSQGFELEGTGYLTPYWSLSAGYTYTSTEYLKDSQNDSGTRYSTFTPRHLL

RLWSNYDLPWQDRRWSVGGGLQAQSDYSVDYRGVSMRQGGYALVNMRLGYKIDEHWTAAVNVNNLFDRTYYQSL

SNPNWNNRYGEPRSFNVSLRGAF 

>1171894|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein P1 

precursor (OMP P1) 

MKKFNQSLLATAMLLAAGGANAAAFQLAEVSTSGLGRAYAGEAAIADNASVVATNPALMSLFKTAQFSTGGVYVDSRI

NMNGDVTSHATIITSSSGIKAIEGGSASARNVVPGAFVPNLYFVAPVNDKFALGAGMNVNFGLKSEYDDSYDAGIFGG

KTDLSAINLNLSGAYRVTEGLSLGLGVNAVYAKAQVERNAGIIADSVKDNQVKTALTVQQEPLKFLDKYLPSKDTSVVSL

QDRAAWGFGWNAGVMYQFNEANRIGLAYHSKVDIDFTDRTATSVEANVIKAGKKGDLTLTLPDYLELSGFHQLTDKL

AVHYSYKYTHWSRLTKLNASFEDGKKAFDKELQYSNNSRVALGASYNLDEKLTLRAGIAYDQAASRHQRSAAIPDTDRT

WYSLGATYKFTPNLSVDLGYAYLKGKKVHFKEVKTIGDERSLTLNTTANYTSQAHANLYGLNLNYSF 

>1171895|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein P2 

precursor (OMP P2) 

MKKTLAALIVGAFAASAANAAVVYNNEGTNVELGGRLSIIAEQSNSTVDNQKQQHGALRNQGSRFHIKATHNFGDGF

YAQGYLETRFVTKASENGSDNFGDITSKYAYVTLGNKAFGEVKLGRAKTIADGITSAEDKEYGVLNNSDYIPTSGNTVGY

TFKGIDGLVLGANYLLAQKREGAKNTNKQPNDKAGEVRIGEINNGIQVGAKYDANDIVAKIAYGRTNYKYNEADEHTQ

QLNGVLATLGYRFSDLGLLVSLDSGYAKTKNYKTKHEKRYFVSPGFQYELMEDTNVYGNFKYERTSVDQGEKTREQAVL

FGVDHKLHKQLLTYIEGAYARTKTTNGGVKTEKEKSVGVGLRVYF 

>1170438|gi [OuterMembrane] membrane integral membrane protein|Heme/hemopexin utilization 

protein B precursor.   

MKMRPRYSVIASAVSLGFVLSKSVMALDRPDTGSLNRELEQRQIQSEAKPSGELFNQTANSPYTAQYKQGLKFPLKQV

QILDRNNQEVVTDELAHILKNYVGKEVSLSDLSNLANEISEFYRHNNYLVAKAILPPQEIEQGTVKILLLKGNVGEIRLQNH

SALSNKFVSRLSNTTVNASEFILKDELEKFALTINDVPGVNAGLQLSAGKKVGEANLLIKINDAKRFSSYVSVDNQGNKYT

GRYRLAAGTKVSNLNGWGDELKLDLMSSNQANLKNARIDYSSLIDGYSTRFGVTANYLDYKLGGNFKSLQSQGHSHTL

GAYLLHPTIRTPNFRLSTKVSFNHQNLTDKQQAVYVKQKRKINSLTAGIDGSWNLIKDGTTYFSLSTLFGNLANQTSEKK

QYTKEDFQPQSHFTVYNYRLSHEQILPKSFAFNIGINGQFADKTLESSQKMLLGGLSGVRGHQAGAASVDEGHLIQTEF

KHYLPVFSQSVLVSSLFYDYGLGKYYKNSQFLEKGVKNSVKLQSVGAGLSLSDAGSYAINVSVAKPLDNNINNADKHQF

WLSMIKTF 

>1169203|gi [OuterMembrane] membrane integral membrane protein|Protective surface antigen D15 

precursor (80 kDa D15 antigen) (D-15-Ag) (Outer membrane protein D15) 



MKKLLIASLLFGTTTTVFAAPFVAKDIRVDGVQGDLEQQIRASLPVRAGQRVTDNDVANIVRSLFVSGRFDDVKAHQEG

DVLVVSVVAKSIISDVKIKGNSIIPTEALKQNLDANGFKVGDVLIREKLNEFAKSVKEHYASVGRYNATVEPIVNTLPNNRA

EILIQINEDDKAKLASLTFKGNESVSSSTLQEQMELQPDSWWKLWGNKFEGAQFEKDLQSIRDYYLNNGYAKAQITKTD

VQLNDEKTKVNVTIDVNEGLQYDLRSARIIGNLGGMSAELEPLLSALHLNDTFRRSDIADVENAIKAKLGERGYGSATVN

SVPDFDDANKTLAITLVVDAGRRLTVRQLRFEGNTVSADSTLRQEMRQQEGTWYNSQLVELGKIRLDRTGFFETVENRI

DPINGSNDEVDVVYKVKERNTGSINFGIGYGTESGISYQASVKQDNFLGTGAAVSIAGTKNDYGTSVNLGYTEPYFTKD

GVSLGGNVFFENYDNSKSDTSSNYKRTTYGSNVTLGFPVNENNSYYVGLGHTYNKISNFALEYNRNLYIQSMKFKGNGI

KTNDFDFSFGWNYNSLNRGYFPTKGVKASLGGRVTIPGSDNKYYKLSADVQGFYPLDRDHLWVVSAKASAGYANGFG

NKRLPFYQTYTAGGIGSLRGFAYGSIGPNAIYAEHGNGNGTFKKISSDVIGGNAITTASAELIVPTPFVSDKSQNTVRTSLF

VDAASVWNTKWKSDKSGLDNNVLKSLPDYGKSSRIRASTGVGFQWQSPIGPLVFSYAKPIKKYENDDVEQFQFSIGGSF 

>1170439|gi [OuterMembrane] membrane integral membrane protein|Heme/hemopexin utilization 

protein B precursor 

MKMRPRYSVIASAVSLGFVLSKSVMALGQPDTGSLNRELEQRQIQSEAKPSGELFNQTANSPYTAQYKQGLKFPLTQV

QILDRNNQEVVTDELAHILKNYVGKEVSLSDLSNLANEISEFYRHNNYLVAKAILPPQEIEQGTVKILLLKGNVGEIRLQNH

SALSNKFVSRLSNTTVNTSEFILKDELEKFALTINDVPGVNAGLQLSAGKKVGEANLLIKINDAKRFSSYVSVDNQGNKYT

GRYRLAAGTKVSNLNGWGDELKLDLMSSNQANLKNARIDYSSLIDGYSTRFGVTANYLDYKLGGNFKSLQSQGHSHTL

GAYLLHPTIRTPNFRLSTKVSFNHQNLTDKQQAVYVKQKRKINSLTAGIDGSWNLIKDGTTYFSLSTLFGNLANQTSEKK

HNAVENFQPKSHFTVYNYRLSHEQILPKSFAFNIGINGQFADKTLESSQKMLLGGLSGVRGHQAGAASVDEGHLIQTEF

KHYLPVFSQSVLVSSLFYDYGLGKYYKNSQFLEQGVKNSVKLQSVGAGLSLSDAGSYAINVSVAKPLDNNINNADKHQF

WLSMIKTF 

>1170051|gi [OuterMembrane] membrane integral membrane protein|General secretion pathway 

protein D precursor.   

MINKGKSWRLATVAAALMMAGSAWATEYSASFKNADIEEFINTVGKNLSKTIIIEPSVRGKINVRSYDLLNEEQYYQFFL

SVLDVYGFAVVPMDNGVLKVVRSKDAKTSAIPVVDETNPGIGDEMVTRVVPVRNVSVRELAPLLRQLNDNAGGGNVV

HYDPSNVLLITGRAAVVNRLVEVVRRVDKAGDQEVDIIKLRYASAGEMVRLVTNLNKDGNTQGGNTSLLLAPKVVADE

RTNSVVVSGEPKARARIIQMVRQLDRDLQSQGNTRVFYLKYGKAKDMVEVLKGVSTSIEADKKGGGTTAGGGNASIG

GGKLAISADETTNALVITAQPDVMAELEQVVAKLDIRRAQVLVEAIIVEIADGDGLNLGVQWANTNGGGTQFTDTNLPI

GSVAIAAKDYNENGTTTGLADLAKGFNGMAAGFYHGNWAALVTALSTSTKSDILSTPSIVTMDNKEASFNVGQEVPV

QSGSQSSTTSDQVFNTIERKTVGTKLTVTPQINEGDSVLLNIEQEVSSVAQKQATGTADLGPTFDTRTIKNAVLVKSGET

VVLGGLMDEQTQEKVSKVPLLGDIPVLGYLFRSTNNTTSKRNLMVFIRPTILRDAHVYSGISSNKYTMFRAEQLDAAAQ

ESYLTSPKRQVLPEYGQDVAQSPEVQKQIELMKARQQATADGAQPFVQGNK 

>11182423|gi [OuterMembrane] membrane integral membrane protein|General secretion pathway 

protein D precursor (Cholera toxin secretion)   

MKYWLKKSSWLLAGSLLSTPLAMANEFSASFKGTDIQEFINIVGRNLEKTIIVDPSVRGKVDVRSFDTLNEEQYYSFFLSV

LEVYGFAVVEMDNGVLKVIKSKDAKTSAIPVLSGEERANGDEVITQVVAVKNVSVRELSPLLRQLIDNAGAGNVVHYDP

ANIILITGRAAVVNRLAEIIRRVDQAGDKEIEVVELNNASAAEMVRIVEALNKTTDAQNTPEFLKPKFVADERTNSILISGD

PKVRERLKRLIKQLDVEMAAKGNNRVVYLKYAKAEDLVEVLKGVSENLQAEKGTGQPTTSKRNEVMIAAHADTNSLVL

TAPQDIMNAMLEVIGQLDIRRAQVLIEALIVEMAEGDGINLGVQWGSLESGSVIQYGNTGASIGNVMIGLEEAKDTTQ



TKAVYDTNNNFLRNETTTTKGDYTKLASALSSIQGAAVSIAMGDWTALINAVSNDSSSNILSSPSITVMDNGEASFIVGE

EVPVITGSTAGSNNDNPFQTVDRKEVGIKLKVVPQINEGNSVQLNIEQEVSNVLGANGAVDVRFAKRQLNTSVMVQD

GQMLVLGGLIDERALESESKVPLLGDIPLLGQLFRSTSSQVEKKNLMVFIKPTIIRDGVTADGITQRKYNYIRAEQLFRAEK

GLRLLDDASVPVLPKFGDDRRHSPEIQAFIEQMEAKQ 

>1170260|gi [OuterMembrane] membrane integral membrane protein|Outer membrane usher protein 

hifC precursor 

MKTKNFPLNKIAFACTLLLANPVAWAEDQFDASLWGGGSVLGIDFARFNVKNAVLPGRYEAQIYVNNEEKGESDIIFAD

NPATGRAELCFTPKLQEMLDLMDEAIVKSPNAEDDTCVFASEAIPKGTFDYQGGDMKLKLELPQALTIRRPRGYIAPSR

WQTGTNAASANYDINYYRSGNPEVKSKSLYVGLRGGVNLGNWALRHNGSFSRFENHSSSGFTDKGKNHYERGDTYLQ

RDFALLRGNVTVGDFFSTARIGESFGLRGLRIASDDRMLAPSQRGFAPVVRGVANTNAKVSIKQNGYTIYQITVPAGPFV

INDLYASGYSGDLTVEIQESDGKVRSFIVPFSNLAPLMRVGHLRYQLAGGRYRIDSRTFDERVLQGVLQYGLTNHLTLNSS

LLYTRHYRAGLFGFGLNTPIGAFSADATWSHAEFPLKKVSKNGYSLHGSYSINFNEIGTNLTLAAYRYSSRDFYTLSDTIGL

NRTFKQFSGAYLPEIYRPKNQFQVSLSQSLGNWGNLYLSGQTYNYWEKRGTNTQYQLAYANRFHILNYSINLSQSIDKE

TGKRDNSIYLSLSLPLGDNHSADSSYSRSGNDINQRLGVNGSFGERHQWSYGINASRNNQGYRSYDANLAHNNSIGSY

RASYSRDSLKNRSTSLGASGAVVAHKYGITLSQPVGESFAIIHAKDAAGAKVESGANVSLDYFGNAVVPYTSPYEINYIGI

NPSDAEANVEFEATERQIIPRANSISLVDFRTGKNTMVLFNLTLPNGEPVPMASTAQDSEGAFVGDVVQGGVLFANKL

TQPKGELIVKWGERESEQCRFHYQVDLDNAQIQNHDIQCKTAE 

>1169651|gi [OuterMembrane] membrane integral membrane protein|Outer membrane usher protein 

fasD precursor 

MNKYPPLLTMLIIGIGSNAVAGDYFDPSLLATDIGNNDKLDLSLFSHPGGGVKGEREVSVYINDFFYKNVTLDFENGISGA

LEPIFPSGFFDNILASPYRSIKEKELISTADFLSLVPYGMVRFDQAIARVDISIPQAYLGRDAQMKSAPESWNQGVPALLID

YRLSGSKNKYNYGSSQNFYANAFLGFNLMGWRLRTTTNYMSYNSKDLYNKGERQGSFNFYNTYLEKDIGYLRSTLRLGE

LSTRGMILESFNFKGGKIYSNDEMLNDRLRSYTPTVRGIASSQAVVTIKQGGVVILQKNVPPGPFEINDFSLSGYSGDLYV

NIKEADGSEHSFIQPFSTLPEMKREGVSGYEISLGHYNNSGATQYYNESPFLYASWSRGYRNGMTLYSETIQSRKYQLLG

VGSTLSLGDFGAVSGDASLSRANKYDKIHSGQSYGLKYSKNKVDTGTTVTLATYRYSTKDFYSFNDFVSKNDSVQYVWD

NRLKNRITLSLNQSLDDYGSLSLIASQQNYWTSDYVSRSFSLSHSFGWNDIFFSTSFSLDQKEGDNALRNNNKVFGFYSSI

PLSKLIGKNESTYSTLSYNVTKINNQVRNTATLAGKVPGSMAQYRFSSGWANTEQSSNKALSVNWDGDLLDGSLGYTS

SGKNRITDYSLSGSAILYPWRLAIGSDSVINGAAVVETEFISGIKVRQGGETSLLGTAIVTSMQPYTENRIDLDTQNIPDDL

FISNASKKIVPEKGAVVPVKYNLFKGKQIVFSLKRYDGTPLPFGSVVSLVGSDSEITGIIDDAGRVYLAGIPSKGILHGAWG

YNKSCEVSFNLNGKPSNNSNEIIEYEGVCK 

>1168385|gi [OuterMembrane] membrane integral membrane protein|Outer membrane usher protein 

aggC precursor 

MKTSSFIIVILLCFRIENVIAHTFSFDASLLNHGSGGIDLTLLEKGGQLPGIYPVDIILNGSRIDSRDIFFYTKKNRHGEYYLKP

CLTRDILINYGVKTEEYPNLFRQNSEKNRDSSDCADLSVIPQATEDYHFIKQQLILGIPQVAIRPPLTGIAHETMWDDGISA

FLLNWQVEGSHWEYRSNTRNSSDNFWASLEPGINLGSWRIRNLTTWNKSSGQSGKWESSYIRVERGLNNIKSRLTFG

DDYTPSDIFDSVPFRGGMLGSDENMVPYNQREFAPVVRGIARTQARIEVRQNGYLIQSRIVSPGAFALTDLPVTGNGG

DLQVWVLESDGTIQTFNVPFTTPAIALREGYLKYNVTVGEYRPSDDSIEGAYLGQLTAMYGLPWSLTAFGGIQVSEHYQ

GNALGLGLSLGGFGSISLDTIYSRGQQKGYSNEIGKTWRVRYDKSFELTGTSFAAGYQDSSAGYHSLADVLDTYRNGTAY



RSYDNRIRRTTINISQALGEWGSVALNGGRDEYRDKVKQDYIGASYSNSWKGITFAVNWSRNNNIGDYYSNSLRTENN

LNLWMSIPMKRWLGGDDKGVTATAQIQRITGQNTLYETGLNGRAFGQKLYWDIREQIVPGSKYDADTSLLNLRWSG

GYGELTGMYSYNRNTRQMNVGTSGSMAIHSGGIAFGQKTDDTMALIAAPGIAGASVGGWPGVSTDFRGYTLVGHVS

PYQENIITLDPTTFPDNTEVSQTDRRVIPTKGALVQAEFKTRVGNRALVTLTRKDGTLLPFGTVVTLERKTGEAFESAGVV

DDKGKVYLSGLSEAGKLKAQWGTNSQCYADYKLPLKKGMSGIFLTRAVCM 

>1169721|gi [OuterMembrane] membrane integral membrane protein|Outer membrane usher protein 

focD precursor 

MFFGDGGQLLSDKSLTGSAGGGNNRMKFNILPLAFFIGIIVSPARAELYFNRRFLSDDPDAVADLSAFTQGQELPPGVY

RVDIYLNDTYISTRDVQFQMSQDGKQLAPCLSPEHMSAMGVNRYAVPGMERLPADTCTSLNSMIQGATFRFDVGQQ

RLYLTVPQLYMSNQARGYIAPEYWDNGITAALLNYDFSGNRVRDTYGGTSDYAYLNLKTGLNIGSWRLRDNTSWSYSA

GKGYSQNNWQHINTWLERDIVSLRSRLTMGDSYTRGDIFDGVNFRGIQLASDDNMVPDSQRGYAPTIHGISRGTSRISI

RQNGYEIYQSTLPPGPFEINDIYPAGSGGDLQVTLQEADGSVQRFNVPWSSVPVLQREGHLKYALSAGEFRSGGHQQD

NPRFAEGTLKYGLPDGWTVYGGAWIAERYRAFNLGVGKNMGWLGAVSLDATRANARLPDESRHDGQSYRFLYNKSL

TETGTNIQLIGYRYSTRGYFTFADTAWKKMSGYSVLTQDGVIQIQPKYTDYYNLAYNKREGAGEYQPADGESSTLYLSGS

HQSYWGTDRTDRQLNAGFNSSVNDISWSLNYSLSRNAWQHETDRILSFDVSIPFSHWMRSDSTSAWRNASARYSQT

LEAHGQAASTAGLYGTLLGDNNLGYSIQSGYTRGGYEGSSKTGYASLNYRGGYGNASAGYSHSGGYRQLYYGLSGGILA

HANGLTLSQPLGDTLILVRAPGASDTRIENQTGVSTDWRGYAVLPYATDYRENRVALDTNTLADNVDIENTVVSVVPTH

GAVVRADYKTRVGVKVLMTLMRNGKAVPFGSVVTARNGGSSIAGENGQVYLSGMPLSGQVSVKWGSQTTDQCTAD

YKLPKESAGQILSHVTASCR 

>1169202|gi [OuterMembrane] membrane integral membrane protein|Protective surface antigen D15 

precursor (80 kDa D15 antigen) (D-15-Ag) (Outer membrane protein D15) 

MKKLLIASLLFGTTTTVFAAPFVAKDIRVDGVQGDLEQQIRASLPVRAGQRVTDNDVANIVRSLFVSGRFDDVKAHQEG

DVLVVSVVAKSIISDVKIKGNSVIPTEALKQNLDANGFKVGDVLIREKLNEFAKSVKEHYASVGRYNATVEPIVNTLPNNR

AEILIQINEDDKAKLASLTFKGNESVSSSTLQEQMELQPDSWWKLWGNKFEGAQFEKDLQSIRDYYLNNGYAKAQITKT

DVQLNDEKTKVNVTIDVNEGLQYDLRSARIIGNLGGMSAELEPLLSALHLNDTFRRSDIADVENAIKAKLGERGYGSATV

NSVPDFDDANKTLAITLVVDAGRRLTVRQLRFEGNTVSADSTLRQEMRQQEGTWYNSQLVELGKIRLDRTGFFETVEN

RIDPINGSNDEVDVVYKVKERNTGSINFGIGYGTESGISYQASVKQDNFLGTGAAVSIAGTKNDYGTSVNLGYTEPYFTK

DGVSLGGNVFFENYDNSKSDTSSNYKRTTYGSNVTLGFPVNENNSYYVGLGHTYNKISNFALEYNRNLYIQSMKFKGNG

IKTNDFDFSFGWNYNSLNRGYFPTKGVKASLGGRVTIPGSDNKYYKLSADVQGFYPLDRDHLWVVSAKASAGYANGFG

NKRLPFYQTYTAGGIGSLRGFAYGSIGPNAIYAEYGNGSGTGTFKKISSDVIGGNAIATASAELIVPTPFVSDKSQNTVRTS

LFVDAASVWNTKWKSDKNGLESDVLKRLPDYGKSSRIRASTGVGFQWQSPIGPLVFSYAKPIKKYENDDVEQFQFSIGG

SF 

>1171896|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein P2 

precursor (OMP P2) 

MKKTLAALIVGAFAASAANAAVVYNNEGTNVELGGRLSIITEQSNSTVDDQEQQHGALRNAGSRFHIKATHNFGDGFY

AQGYLETRLVSDYPESSSDHFGGITTKYAYVTLGNKAFGEVKLGRAKTIADGITSAEDKEYGVLNNKKYIPTNGNTVGYTY

KGIDGLDGLVLGANYLLAQSRVPGGPSPFPRKQGEVYPQQISNGVQVGAKYDANNIIAGIAFGRTNYKTAGADFDPYG



DFGLGRKEQVEGVLSTLGYRFSDLGLLVSLDSGYAKTKYYTTTDSSSGSQTITNPAYDEKRSFVSPGFQYELMEDTNVYG

NFKYERTSVNQGKNTREQAVLFGVDHKLHKQVLTYIEGAYARTKTNDKGKTEKTGKEKSVGVGLRVYF 

>1171897|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein P2 

precursor (OMP P2) 

MKKTLAALIVGAFAASAANAAVVYNNEGTNVELGGRLSIITEQSNSTVDDQEQQHGALRNAGSRFHIKATHNFGDGFY

AQGYLETRLVSDYPGSSSDHFGGITTKYAYVTLGNKAFGEVKLGRAKTIADGITSAEDKEYGVLNNKKYILTNGNTVGYTY

KGIDGLDGLVLGANYLLAQSRVPGGPGLFPRKQGEVYPQQISNGVQVGAKYDANNIIAGIAFGRTNYKTAGADFDFSD

AFGLGRKEQVEGVLSTLGYRFSDLGLLVSLDSGYAKTKYHTTTTDSDDGRQTITNPAYDEKRSFVSPGFQYELMEDTNVY

GNFKYERTSVNQGKNTREQAVLFGVDHKLHKQVLTYIEGAYARTKTNDKGKTEKTGKEKSVGVGLRVYF 

>1171898|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein P2 

precursor (OMP P2) 

MKKTLAALIVGAFAASAANAAVVYNNEGSKVELGGRLSVIAEQSNNTVDDQKQQHGALRNQGSRFHIKATHNFGDGF

YAQGYLETRFISHYQDNADHFDDITTKYAYVTLGNKAFGEVKLGRAKTIADDITSAEDKEYGVLNNSKYIRTNGNTVGYT

FKGIDGLVLGANYLLAQARDTANPGKKGEVAAQSISNGVQVGAKYDANNIVAGIAYGRTNYRKNIIAPKQNLGRKDQV

EGVLSTLGYHFSDLGLLVSLDSGYAKTKYYEQQQQQRSSPTKPRYDEKRYFVSPGFQYELMEDTNVYGNFKYERTSSDE

GKKTREQAVLFGVDHKLHKQVLTYIEGAYARTKTNGKGKAETTGKEKSVGVGLRVYF 

>1169783|gi [OuterMembrane] membrane integral membrane protein|Pesticin receptor precursor 

(IRPC) (IPR65) 

MKMTRLYPLALGGLLLPAIANAQTSQQDESTLEVTASKQSSRSASANNVSSTVVSAPELSDAGVTASDKLPRVLPGLNIE

NSGNMLFSTISLRGVSSAQDFYNPAVTLYVDGVPQLSTNTIQALTDVQSVELLRGPQGTLYGKSAQGGIINIVTQQPDST

PRGYIEGGVSSRDSYRSKFNLSGPIQDGLLYGSVTLLRQVDDGDMINPATGSDDLGGTRASIGNVKLRLAPDDQPWEM

GFAASRECTRATQDAYVGWNDIKGRKLSLSDGSPDPYMRRCTDSQTLSGKYTTDDWVFNLISAWQQQHYSRTFPSGS

LIVNMPQRWNQDVQELRAATLGDARTVDMVFGLYRQNTREKLNSAYNMPTMPYLSSTGYTTAETLAAYSDLTWHLT

DRFDIGGGVRFSHDKSSTQYHGSMLGNPFGDQGKSNDDQVLGQLSAGYMLTDDWRVYTRIAQGYKPSGYNIVPTAG

LDAKPFVAEKSINYELGTRYETADVTLQAATFYTHTKDMQLYSGPVGMQTLSNAGKADATGVELEAKWRFAPGWSW

DINGNVIRSEFTNDSELYHGNRVPFVPRYGAGSSVNGVIDTRYGALMPRLAVNLVGPHYFDGDNQLRQGTYATLDSSL

GWQATERINISVHVDNLFDRRYRTYGYMNGSSAVAQVNMGRTVGINTRIDFF 

>12230910|gi [OuterMembrane] membrane integral membrane protein|Ferripyoverdine receptor 

precursor 

MPAPHGLSPLSKAFLMRRAFQRRILPHSLAMALSLPLAGYVQAQEVEFDIPPQALGSALQEFGRQADIQVLYRPEEVRN

KRSSAIKGKLEPNQAITELLRGTGASVDFQGNAITISVAEAADSSVDLGATMITSNQLGTITEDSGSYTPGTIATATRLVLT

PRETPQSITVVTRQNMDDFGLNNIDDVMRHTPGITVSAYDTDRNNYYARGFSINNFQYDGIPSTARNVGYSAGNTLSD

MAIYDRVEVLKGATGLLTGAGSLGATINLIRKKPTHEFKGHVELGAGSWDNYRSELDVSGPLTESGNVRGRAVAAYQD

KHSFMDHYERKTSVYYGILEFDLNPDTMLTVGADYQDNDPKGSGWSGSFPLFDSQGNRNDVSRSFNNGAKWSSWE

QYTRTVFANLEHNFANGWVGKVQLDHKINGYHAPLGAIMGDWPAPDNSAKIVAQKYTGETKSNSLDIYLTGPFQFLG

REHELVVGTSASFSHWEGKSYWNLRNYDNTTDDFINWDGDIGKPDWGTPSQYIDDKTRQLGSYMTARFNVTDDLNL



FLGGRVVDYRVTGLNPTIRESGRFIPYVGAVYDLNDTYSVYASYTDIFMPQDSWYRDSSNKLLEPDEGQNYEIGIKGEYL

DGRLNTSLAYFEIHEENRAEEDALYNSKPTNPAITYAYKGIKAKTKGYEAEISGELAPGWQVQAGYTHKIIRDDSGKKVST

WEPQDQLSLYTSYKFKGALDKLTVGGGARWQGKSWQMVYNNPRSRWEKFSQEDYWLVDLMARYQITDKLSASVNV

NNVFDKTYYTNIGFYTSASYGDPRNLMFSTRWDF 

>1709464|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein ompK 

precursor 

MRKSLLALSLLAATSAPVLAADYSDGDIHKNDYKWMQFNLMGAFNELPGFPDGSNHDYLEMEFGGRSGIFDLYGYVD

VFNLASDPGSDKSGKEKIFMKFAPRMSLDAVTGKDLSFGPVQELYVSTLMEWGGASEVNSQKIGLGSDVMVPWLGKI

GLNLYGTYDSNKKDWNGYQISTNWFKPFYFFENGSFISYQGYIDWQFGMKDEYSSSSYGGAMFNGIYWHSDRFAVGY

GLKGYKNIYGIKEVNGVDSTGFGHYIAVTYKF 

>1706159|gi [OuterMembrane] membrane integral membrane protein|Outer membrane usher protein 

cssD precursor (CS6 fimbria usher protein) 

MMLAQKQNFMNQFYKKYHYSIQKYQITDLLFFLFLYPFSTSYGNEQFSFDSRFLPSGYNYSLNSNLPPEGEYLVDIYINKIK

KESAIIPFYIKGNKLVPCLSKEKLSSLGININNNDNAECAETSKAGISNISFEFSSLRLFIAVPKNLLSEIDKISSKDIDNGIHALF

FNYQVNTRLANNKNRYDYISVSPNINYFSWRLRNRFEFNQNNDKKTWERNYTYLEKSFYDKKLNLIVGESYTSSNVYNN

YSFTGISVSTDTDMYTPSEIDYTPEIHGVADSDSQIIVRQGNTIIINESVPAGPFSFPITNLMYTGGQLNVEITDIYGNKKQY

TVSNSSLPVMRKAGLMVYNFISGKLTKKNSEDGDFFAQGDINYGTHYNSTLFGGYQFSKNYFNLSTGIGTDLGFSGAWL

LNVSRSNFKDKNGYNINLQQNTQLRPFNAGVNFDYIYRKKGYVELSGIGWHGNLYNQLKNSFSLSLSKSLDKYGNFSLD

YNKIKYWDNAYDSNSMSIRYFFKFMRAMITTNYSLNKYQSYEKKDKRFSINISLPLTKDYGHISSNYSFSNANTGTATSSV

GVNGSFFNDARLNWNIQQNRTTRNNGYTDNTSYIATSYASPYGVFTGSYSGSNKYSSQFYSALGGIVLHSDGVAFTQK

AGDTSALVRIDNISDIKIGNTPGVYTGYNGFALIPHLQPFKKNTILINDKGIPDDIALANIKKQVIPSRGAIVKVKFDAKKGN

NILFKLTTKDGKTPPLGAIAHEKNGKQINTGIVDDDGMLYMSGLSGAGIINVTWNGKVCSFPFSEKDISSKQLSVVNKQC

NRPENSGD 

>1706160|gi [OuterMembrane] membrane integral membrane protein|Outer membrane usher protein 

cssD precursor (CS6 fimbria usher protein) 

MNQFYKKSHYSIQKHQITGLLFLLFIYPFSTSYGNEQFSFDSRFLPSGYNYSLNSNLPPEGEYLVDIYINKIKKESAIIPFYIKG

NKLVPCLSKEKISSLGININNNDNTECVETSKAGISNISFEFSSLRLFIAVPKNLLSEIDKISSKDIDNGIHALFFNYQVNTRLA

NNKNRYDYISVSPNINYFSWRLRNLFEFNQNNDEKTWERNYTYLEKSFYDKKLNLVVGESYTNSNVYNNYSFTGISVSTD

TDMYTPSEIDYTPEIHGVADSDSQIIVRQGNTIIINESVPAGPFSFPITNLMYTGGQLNVEITDIYGNKKQYTVNNSSLPV

MRKAGLMVYNFISGKLTKKNSEDGDFFTQGDINYGTHYNSTLFGGYQFSKNYFNLSTGIGTDLGFSGAWLLHVSRSNFK

NKNGYNINLQQNTQLRPFNAGVNFDYAYRKKRYVELSDIGWHGNLYNQLKNSFSLSLSKSLNKYGNFSLDYNKMKYW

DNAYDSNSMSIRYFFKFMRAMITTNCSLNKYQSYEKKDKRFSINISLPLTKDYGHISSNYSFSNANTGTATSSVGLNGSFF

NDARLNWNIQQNRTTRNNGYTDNTSYIATSYASPYGVFTGSYSGSNKYSSQFYSASGGIVLHSDGVAFTQKAGDTSAL

VRIDNISDIKIGNTPGVYTGYNGFALIPHLQPFKKNTILINDKGIPDGITLANIKKQVIPSRGAIVKVKFDAKKGNDILFKLTT

KDGKTPPLGAIAHEKNGKQINTGIVDDDGMLYMSGLSGTGIINVTWNGKVCSFPFSEKDISSKQLSVVNKQC 

>1709669|gi [OuterMembrane] membrane integral membrane protein|Outer membrane usher protein 

pmfC precursor 



MLIPYSPHTIWKTICATLLLSLAFFSQAEQDDSVEFNIHMLDAEDRDNVDLSRFSTSNYIIPGMYYLDIRLNGRDFPRQNI

NYIEVADNHSVACIDPTLLKKLTINQENQKYIKQISPDCFDISQLPGISIKNDGGVLDITLPRSLMKYEESDWTPPELWDSG

VSGLIFDYTLTGTSTRPNKGNNNNTLTGYGQAGLNLGEWRLRAEYQGNYSSEYSSNNRFDWNQIYAYKPLPDLAAKLT

VGETYLNSQIFDSFRFTGANLQSDERMLPPSLQGYAPEIHGIANTNAKVTVTQNGRLIYETTVPAGPFVINHLQNTVQG

QLDVRVEEQNGKINEFQVQTANLPYMTRPGSVRFNTSLGQSSVNNHKMQGPLFYQGDFSWGMNNTWSLYGGTLLT

AKDYNAWSLGIGHDMGRFGTLSGDITQSYSKTYDNEKINGMSFKLNYAKTFDEYHSTITFAGYRFSEKTFRSFSQYIDER

YNGINNNGYEKEMYTITGNKTFWADDAEKSTTLYLSYRHQNYWDKNTQEQYGVTVSRNFSIMGIEQINTNLSAFRTQY

KGNTDDTLSFNISLPLGSGRNIGYNLQDNNGKVTQMASYADNRDYNNLWRIRAGLSSDKKANTDGYYQHRSQYAEIN

ANASYQQDNYLAVGATIKGGFTATRYGAALHSSSMTSSTARIMVDTDGVAGVPFNGQSTTTNRFGIGVLTDLTSYNNV

DARIDVDKMDQDIETRKAIASTTLTEGAIGYYQFPVRQGERLMAVLQTTDNKYPPFGAEVTNQKGESIGMVMEEGLVY

IAGVNLNESLNVIWNGKTQCSITIPAEITDPLKHQSLVCQDR 

>1703198|gi [OuterMembrane] membrane integral membrane protein|Outer membrane usher protein 

afaC precursor 

MRDTSSGRMRTGVTGLALAVMVACVMFRAESGIARTYSFDAAMLKGGGKGVDLTLFEEGGQLPGIYPVDIILNGSRV

DSQEMAFHAERDAEGRPYLKTCLTREMLARYGVRIEEYPALFRASGEGRGASVAEEACADLTAIPQATESYQFAAQQLV

LGIPQVAPSAAEGDWPEALWDDGIPAFLLNWQANAGRSEYRGYGKRVTDSYWVSLQPGINIGPWRVRNLTTWNRSS

GQSGKWESSYIRAERGLNGIKSRLTLGEDYTPSDIFDSVPFRGAMMSSDESMVPYNLREFAPVVRGIARTQARIEVRQN

GYLIQSQTVAPGAFALTDLPVTGSGSDLQVTVLESDGTAQVFTVPFTTPAIALREGYLKYNVTAGQYRSSDDAVEHTSLG

QVTAMYGLPWGLTVYGGLQGADDYQSAALGLGWSLGRLGAVSLDTTHSRGQQKGHDYETGDTWRIRYNKSFELTGT

SFTAASYQYSSDGYHTLPDVLDTWRDDRYAYRHTENRSRRTTLSLSQSLGQWGYVGLNGSRDEYRDRPHRDYFGASYS

TSWNNISLSVNWSRNRNSGGYYGGWSRTEDSVSMWMSVPLGRWFGGADNDISTTAQMQRSTGQDTRYEAGLNG

RAFDRRLYWDVREQMVPGSESHADTSRLNLTWYGTYGELTGMYSYSSTMRQLNAGMSGSMVAHSEGVTFGQRTG

DTVALIAAPGVSGASVGGWPGVRTDFRGYTLAGYASPYQENVLTLDPTTFPEDAEVPQTDSRVVPTKGAVVRAGFRTR

VGGRALVSLARQDGTPLPFGAVVTVEGERGQAAGSAGVVGDRGEVYLSGLKESGKLKAQWGENSLCHADYRLPEEKG

PAGIFLTRTVCM 

>9978366|gi [OuterMembrane] membrane integral membrane protein|Major outer membrane protein 

P.IA precursor (Protein IA) (PIA) (Class 1 protein) 

MRKKLTALVLSALPLAAVADVSLYGEIKAGVEGRNYQLQLTEAQAANGGASGQVKVTKVTKAKSRIRTKISDFGSFIGFK

GSEDLGEGLKAVWQLEQDVSVAGGGATQWGNRESFIGLAGEFGTLRAGRVANQFDDASQAIDPWDSNNDVASQLG

IFKRHDDMPVSVRYDSPEFSGFSGSVQFVPAQNSKSAYKPAYWTTVNTGSATTTTFVPAVVGKPGSDVYYAGLNYKNG

GFAGNYAFKYARHANVGRDAFELFLLGSGSDQAKGTDPLKNHQVHRLTGGYEEGGLNLALAAQLDLSENGDKTKNST

TEIAATASYRFGNAVPRISYAHGFDFIERGKKGENTSYDQIIAGVDYDFSKRTSAIVSGAWLKRNTGIGNYTQINAASVGL

RHKF 

>9978369|gi [OuterMembrane] membrane integral membrane protein|Major outer membrane protein 

P.IB precursor (Protein IB) (PIB) (Porin) (Class 3 protein) 

MKKSLIALTLAALPVAAMADVTLYGTIKTGVETSRSVEHNGGQVVSVETGTGIVDLGSKIGFKGQEDLGNGLKAIWQVE

QKASIAGTDSGWGNRQSFIGLKGGFGKLRVGRLNSVLKDTGDINPWDSKSDYLGVNKIAEPEARLISVRYDSPEFAGLS

GSVQYALNDNVGRHNSESYHAGFNYKNGGFFVQYGGAYKRHQDVDDVKIEKYQIHRLVSGYDNDALYASVAVQQQD



AKLVEDNSHNSQTEVAATLAYRFGNVTPRVSYAHGFKGSVDDAKRDNTYDQVVVGAEYDFSKRTSALVSAGWLQEGK

GENKFVATAGGVGLRHKF 

>3915413|gi [OuterMembrane] membrane integral membrane protein|Probable tonB-dependent 

receptor ybiL precursor 

MENNRNFPARQFHSLTFFAGLCIGITPVAQALAAEGQTNADDTLVVEASTPSLYAPQQSADPKFSRPVADTTRTMTVIS

EQVIKDQGATNLTDALKNVPGVGAFFAGENGNSTTGDAIYMRGADTSNSIYIDGIRDIGSVSRDTFNTEQVEVIKGPSG

TDYGRSAPTGSINMISKQPRNDSGIDASASIGSAWFRRGTLDVNQVIGDTTAVRLNVMGEKTHDAGRDKVKNERYGV

APSVAFGLGTANRLYLNYLHVTQHNTPDGGIPTIGLPGYSAPSAGTAALNHSGKVDTHNFYGTDSDYDDSTTDTATMR

FEHDINDNTTIRNTTRWSRVKQDYLMTAIMGGASNITQPTSDVNSWTWSRTANTKDVSNKILTNQTNLTSTFYTGSIG

HDVSTGVEFTRETQTNYGVNPVTLPAVNIYHPDSSIHPGGLTRNGANANGQTDTFAIYAFDTLQITRDFELNGGIRLDN

YHTEYDSATACGGSGRGAITCPTGVAKGSPVTTVDTAKSGNLMNWKAGALYHLTENGNVYINYAVSQQPPGGNNFA

LAQSGSGNSANRTDFKPQKANTSEIGTKWQVLDKRLLLTAALFRTDIENEVEQNDDGTYSQYGKKRVEGYEISVAGNIT

PAWQVIGGYTQQKATIKNGKDVAQDGSSSLPYTPEHAFTLWSQYQATDDISVGAGARYIGSMHKGSDGAVGTPAFTE

GYWVADAKLGYRVNRNLDFQLNVYNLFDTDYVASINKSGYRYHPGEPRTFLLTANMHF 

>2497710|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein G 

precursor 

MKKLLPCTALVMCAGMACAQAEERNDWHFNIGAMYEIENVEGYGEDMDGLAEPSVYFNAANGPWRIALAYYQEGP

VDYSAGKRGTWFDRPELEVHYQFLENDDFSFGLTGGFRNYGYHYVDEPGKDTANMQRWKIAPDWDVKLTDDLRFN

GWLSMYKFANDLNTTGYADTRVETETGLQYTFNETVALRVNYYLERGFNMDDSRNNGEFSTQEIRAYLPLTLGNHSVT

PYTRIGLDRWSNWDWQDDIEREGHDFNRVGLFYGYDFQNGLSVSLEYAFEWQDHDEGDSDKFHYAGVGVNYSF 

>2494481|gi [OuterMembrane] membrane integral membrane protein|Outer membrane usher protein 

sfmD precursor 

MKIPTTTDIPQRYTWCLAGICYSSLAILPSFLSYAESYFNPAFLLENGTSVADLSRFERGNHQPAGVYRVDLWRNDEFIGS

QDIVFESTTENTGDKSGGLMPCFNQVLLERIGLNSSAFPELAQQQNNKCINLLKAVPDATINFDFAAMRLNITIPQIALLS

SAHGYIPPEEWDEGIPALLLNYNFTGNRGNGNDSYFFSELSGINIGPWRLRNNGSWNYFRGNGYHSEQWNNIGTWV

QRAIIPLKSELVMGDGNTGSDIFDGVGFRGVRLYSSDNMYPDSQQGFAPTVRGIARTAAQLTIRQNGFIIYQSYVSPGA

FEITDLHPTSSNGDLDVTIDERDGNQQNYTIPYSTVPILQREGRFKFDLTAGDFRSGNSQQSSPFFFQGTALGGLPQEFT

AYGGTQLSANYTAFLLGLGRNLGNWGAVSLDVTHARSQLADASRHEGDSIRFLYAKSMNTFGTNFQLMGYRYSTQGF

YTLDDVAYRRMEGYEYDYDGEHRDEPIIVNYHNLRFSRKDRLQLNVSQSLNDFGSLYISGTHQKYWNTSDSDTWYQVG

YTSSWVGISYSLSFSWNESVGIPDNERIVGLNVSVPFNVLTKRRYTRENALDRAYASFNANRNSNGQNSWLAGVGGTL

LEGHNLSYHVSQGDTSNNGYTGSATANWQAAYGTLGGGYNYDRDQHDVNWQLSGGVVGHENGITLSQPLGDTNV

LIKAPGAGGVRIENQTGILTDWRGYAVMLYATVYRYNRIALDTNTMGNSIDVEKNISSVVPTQGALVRANFDTRIGVRA

LITVTQGGKPVPFGSLVRENSTGITSMVGDDGQVYLSGAPLSGELLVQWGDGANSRCIAHYVLPKQSLQQAVTVISAV

CTHPGS 

>3914217|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein N 

precursor (Porin ompN) 



MKSKVLALLIPALLAAGAAHAAEVYNKDGNKLDLYGKVDGLHYFSDNSAKDGDQSYARLGFKGETQINDQLTGYGQW

EYNIQANNTESSKNQSWTRLAFAGLKFADYGSFDYGRNYGVMYDIEGWTDMLPEFGGDSYTNADNFMTGRANGVA

TYRNTDFFGLVNGLNFAVQYQGNNEGASNGQEGTNNGRDVRHENGDGWGLSTTYDLGMGFSAGAAYTSSDRTND

QVNHTAAGGDKADAWTAGLKYDANNIYLATMYSETRNMTPFGDSDYAVANKTQNFEVTAQYQFDFGLRPAVSFLM

SKGRDLHAAGGADNPAGVDDKDLVKYADIGATYYFNKNMSTYVDYKINLLDEDDSFYAANGISTDDIVALGLVYQF 

>15214146|gi [OuterMembrane] membrane integral membrane protein|24 kDa outer membrane 

protein precursor 

MKNKSKLLACCLMALPISSFSIGNNNLIGVGVSAGNSIYQVKKKTAVEPFLMLDLSFGNFYMRGAAGLSELGYQHVFTP

SFSTSLFLSPFDGAPIKRKDLKPGYDSIQDRKTQVAVGLGLDYDLSDLFNLPNTNISLEMKKGRRGFNSDITLTRTFMLTD

KLSISPSFGLSYYSAKYTNYYFGIKKAELNKTKLKSVYHPKKAYSGHIALNSHYAITDHIGMGLSFSWETYSKAIKKSPIVKRS

GEISSALNFYYMF 

>12643451|gi [OuterMembrane] membrane integral membrane protein|Major outer membrane 

protein precursor (Porin) 

MKLVKLSLVAALAAGAFSAANATPLEEAIKDVDVSGVLRYRYDTGNFDKNFVNNSNLNNSKQDHKYRAQVNFSAAIAD

NFKAFVQFDYNAADGGYGANGIKNDQKGLFVRQLYLTYTNEDVATSVIAGKQQLNLIWTDNAIDGLVGTGVKVVNNS

IDGLTLAAFAVDSFMAAEQGADLLEHSNISTTSNQAPFKVDSVGNLYGAAAVGSYDLAGGQFNPQLWLAYWDQVAFF

YAVDAAYSTTIFDGINWTLEGAYLGNSLDSELDDKTHANGNLFALKGSIEVNGWDASLGGLYYGDKEKASTVVIEDQGN

LGSLLAGEEIFYTTGSRLNGDTGRNIFGYVTGGYTFNETVRVGADFVYGGTKTEAANHLGGGKKLEAVARVDYKYSPKL

NFSAFYSYVNLDQGVNTNESADHSTVRLQALYKF 

>12644367|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein U 

precursor (Porin ompU) 

MNKTLIALAVSAAAVATGAYADGINQSGDKAGSTVYSAKGTSLEVGGRAEARLSLKDGKAQDNSRVRLNFLGKAEIND

SLYGVGFYEGEFTTNDQGKNASNNSLDNRYTYAGIGGTYGEVTYGKNDGALGVITDFTDIMSYHGNTAAEKIAVADRV

DNMLAYKGQFGDLGVKASYRFADRNAVDAMGNVVTETNAAKYSDNGEDGYSLSAIYTFGDTGFNVGAGYADQDDQ

NEYMLAASYRMENLYFAGLFTDGELAKDVDYTGYELAAGYKLGQAAFTATYNNAETAKETSADNFAIDATYYFKPNFRS

YISYQFNLLDSDKVGKVASEDELAIGLRYDF 

>129130|gi [OuterMembrane] membrane integral membrane protein|Major outer membrane protein 

precursor (MOMP) 

MKKLLKSALLFAAAGSALSLQALPVGNPAEPSLLIDGTMWEGASGDPCDPCATWCDAISIRAGFYGDYVFDRILKVDVN

KTISGMAAAPTAASGTASNTTVAADRSNFAYGKHLQDAEWCTNAAYLALNIWDRFDVFCTLGASNGYFKASSDAFNL

VGLIGLAGTDFANQRPNVEISQGIVELYTDTAFSWSVGARGALWECGCATLGAEFQYAQSNPKIEMLNVTSSPAQFMI

HKPRGYKGTAANFPLPVAAGTATATDTKSATVKYHEWQVGLALSYRLNMLVPYIGVNWSRATFDADTIRIAQPKLASAI

LNLTTWNPTLLGVATTLDTSNKYADFMQIVSMQINKMKSRKACGIAVGATLIDADKWSITGEARLIDERAAHINAQFRF 

>416606|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein alkL 

precursor 



MSFSNYKVIAMPVLVANFVLGAATAWANENYPAKSAGYNQGDWVASFNFSKVYVGEELGDLNVGGGALPNADVSIG

NDTTLTFDIAYFVSSNIAVDFFVGVPARAKFQGEKSISSLGRVSEVDYGPAILSLQYHYDSFERLYPYVGVGVGRVLFFDKT

DGALSSFDIKDKWAPAFQVGLRYDLGNSWMLNSDVRYIPFKTDVTGTLGPVPVSTKIEVDPFILSLGASYVF 

>267164|gi [OuterMembrane] membrane integral membrane protein|TraJ protein 

MCAMDRRERALISQLHFTHSLGEAISFLKYPVCVRFEDGSFIKENNCFEKLIRSSFNSCDEWFDSLKLECKLQLSRAEIESC

SSIYGVNCNNDILLNNVLWSVIIESVITPCGYFFIWRFIWVANDNLSSFVVSKYSNELIVPSDEYVGIEPYLIGFSHHYSSAK

MNITVSKSKKKTMKLFKRYGFSSRDLWLDEMIRTEKILPLYAKVKEILGR 

>267356|gi [OuterMembrane] membrane integral membrane protein|Vibriobactin receptor precursor 

MAVLCPARVSVAENKKFKLHTLSAMMMGLFTGSFAYAETQNTSNQEQEMPVLVVIGEKTQRSIYETSASVEVFDQDTI

ERTPGATEIDDLLQLIPNLVDSGQSNNMPTIRGIDGSGPSVGGLASFAGTSPRLNMSIDGRSLTYSEIAFGPRSLWDMQ

QVEIYLGPQSYIQGRNTSAGAIVMKSNDPTHHFESAVKAGIGESDYSQTAGMISAPIIQDELAFRLSFDQQKRDSFVDLA

AFEPAGDPKKIEMNSVRGKLLYEPSALDGFKTTLTLSHMDSRGPQTENINVAGNEAFRPVYETASFTTAWDIIWHLNDL

FTFENNLVYADFSYDRYTNPNSRGDFNTDGKEFHIEPLLRYIALDGSVNTLIGARYYQSSQDDMYIDAASAYPMDGRTK

AKSVFAEVTYALTPSINVNLAGRFEREQVKRNVSHPRYKLDYDETSSVFLPKLDVAYTPVQGQTYGIKAAKGYNASGAGL

AFNSMQFTGFRPYEFEQESIWNYEFYTRHRFSHSVEVLTNLFYNDFDSMQMTQTTSSGDVFIANLDEASTYGAEIGSR

WYATSSLELFANLGLLKTEFKETTGNTKELPRAPKMSANVGLLYDFGQGFEFSSNAAYTGSYFSESGNSEKFAIDSYWVA

NAQLAYVFEHGRATLYATNLLDSDKTTLYLSTNNTLDQLKQQPRMIGASVQLNF 

>267564|gi [OuterMembrane] membrane integral membrane protein|YOP proteins translocation 

protein C precursor 

MAFPLHSFFKRVLTGTLLLLSSYSWAQELDWLPIPYVYVAKGESLRDLLTDFGANYDATVVVSDKINDKVSGQFEHDNP

QDFLQHIASLYNLVWYYDGNVLYIFKNSEVASRLIRLQESEAAELKQALQRSGIWEPRFGWRPDASNRLVYVSGPPRYLE

LVEQTAAALEQQTQIRSEKTGALAIEIFPLKYASASDRTIHYRDDEVAAPGVATILQRVLSDATIQQVTVDNQRIPQAATR

ASAQARVEADPSLNAIIVRDSPERMPMYQRLIHALDKPSARIEVALSIVDINADQLTELGVDWRVGIRTGNNHQVVIKT

TGDQSNIASNGALGSLVDARGLDYLLARVNLLENEGSAQVVSRPTLLTQENAQAVIDHSETYYVKVTGKEVAELKGITYG

TMLRMTPRVLTQGDKSEISLNLHIEDGNQKPNSSGIEGIPTISRTVVDTVARVGHGQSLIIGGIYRDELSVALSKVPLLGDI

PYIGALFRRKSELTRRTVRLFIIEPRIIDEGIAHHLALGNGQDLRTGILTVDEISNQSTTLNKLLGGSQCQPLNKAQEVQKW

LSQNNKSSYLTQCKMDKSLGWRVVEGACTPAQSWCVSAPKRGVL 

>399825|gi [OuterMembrane] membrane integral membrane protein|General secretion pathway 

protein D precursor (Pectic enzymes secretion protein outD) - Erwinia chrysanthemi 

MLGKGIKKSWGWLGLTVLLLGSPCGWAAEFSASFKGTDIQEFINTVSKNLNKTVIIDPTVRGTISVRSYDMMNEGQYY

QFFLSVLDVYGFSVVPMDNGVLKVIRSKDAKSSSIPLANNEQPGIGDELVTRVVPLNNVAARDLAPLLRQLNDNAGAGT

VVHYEPSNVLLMTGRAAVIKRLVDIVNTVDKTGDREMVTVPLTYASAEDVAKLVNDLNKSDEKNALPSTMLANVVAD

GRTNSVVVSGEENARQRAVEMIRQLDRKQVVQGGTKVIYLKYAKALDLIEVLAGNGTSGNRNSSSSNASRPSSPRSGSS

SNSNSSSGSSGSSSGSSSSSSSSSSMGFGSAFGSTSSSGGRTITIQGKEVTVRAHDQTNSLIITAPPDIMRDLEQVINQLDI

RRPQVLVEAIIAEIQDADGLNLGIQWANKRAGMTQFTNTGIPISTAVIGTDQFRSNGTLTTAYASALSSFNGVTAGFYRG

NWSMLLTALSSDSKNDVLATPSIVTLDNMEATFNVGQEVPVLTGSQTTSADNIFNTVERKTVGIKLRVKPQINEGDSVL



LQIEQEVSSVADSNSSTNSSLGVTFNTRTVNNAVMVTNGETVVVGGLLDKTSVESNDKVPLLGDIPWLGSLFRSKSQEV

RKRNLMLFLRPTIIRDPGQFQEASINKYRSFNNEQQQQRGEGNGVLDNNTLRLSGGNTYTFRQVQSSISDFYKPEGR 

>6016255|gi [OuterMembrane] membrane integral membrane protein|Hypersensitivity response 

secretion protein hrpH precursor 

MRKALMWLPLLLIGLSPATWAVTPEAWKHTAYAYDARQTELATALADFAKEFGMALDMPPIPGVLDDRIRAQSPEEF

LDRLGQEYHFQWFVYNDTLYVSPSSEHTSARIEVSSDAVDDLQTALTDVGLLDKRFGWGVLPNEGVVLVRGPAKYVEL

VRDYSKKVEAPEKGDKQDVIVFPLKYASAADRTIRYRDQQLVVAGVASILQDLLDTRSHGGSINGMDLLGRGGRGNGL

AGGGSPDTPSLPMSSSGLDTNALEQGLDQVLHYGGGGTKSSGKSRSGGRANIRVTADVRNNAVLIYDLPSRKAMYEKL

IKELDVSRNLIEIDAVILDIDRNELAELSSRWNFNAGSVNGGANMFDAGTSSTLFIQNAGKFAAELHALEGNGSASVIGN

PSILTLENQPAVIDFSRTEYLTATSERVANIEPITAGTSLQVTPRSLDHDGKPQVQLIVDIEDGQIDISDINDTQPSVRKGN

VSTQAVIAEHGSLVIGGFHGLEANDKVHKVPLLGDIPYIGKLLFQSRSRELSQRERLFILTPRLIGDQVNPARYVQNGNPH

DVDDQMKRIKERRDGGELPTRGDIQKVFTQMVDGAAPEGMHDGETLPFETDSLCDPGQGLSLDGQRSQWYARKD

WGVAVVVARNNTDKPVRIDESRCGGRWVIGVAAWPHAWLQPGEESEVYIAVRQPQISKMAKESRPSLLRGAKP 

>417861|gi [OuterMembrane] membrane integral membrane protein|Transferrin-binding protein 1 

precursor 

MQQQHLFRLNILCLSLMTALPAYAENVQAGQAQEKQLDTIQVKAKKQKTRRDNEVTGLGKLVKTADTLSKEQVLDIRD

LTRYDPGIAVVEQGRGASSGYSIRGMDKNRVSLTVDGLAQIQSYTAQAALGGTRTAGSSGAINEIEYENVKAVEISKGSN

SVEQGSGALAGSVAFQTKTADDVIGEGRQWGIQSKTAYSGKNRGLTQSIALAGRIGGAEALLIRTGRHAGEIRAHEAAG

RGVQSFNRLAPVDDGSKYAYFIVEEECKNGGHEKCKANPKKDVVGEDKRQTVSTRDYTGPNRFLADPLSYESRSWLFR

PGFRFENKRHYIGGILERTQQTFDTRDMTVPAFLTKAVFDANQKQAGSLRGNGKYAGNHKYGGLFTSGENNAPVGAE

YGTGVFYDETHTKSRYGLEYVYTNADKDTWADYARLSYDRQGIGLDNHFQQTHCSADGSDKYCRPSADKPFSYYKSDR

VIYGESHKLLQAAFKKSFDTAKIRHNLSVNLGYDRFGSNLRHQDYYYQSANRAYSLKTPPQNNGKKTSPNGREKNPYW

VSIGRGNVVTRQICLFGNNTYTDCTPRSINGKSYYAAVRDNVRLGRWADVGAGLRYDYRSTHSDDGSVSTGTHRTLSW

NAGIVLKPADWLDLTYRTSTGFRLPSFAEMYGWRSGDKIKAVKIDPEKSFNKEAGIVFKGDFGNLEASWFNNAYRDLIV

RGYEAQIKDGKEQVKGNPAYLNAQSARITGINILGKIDWNGVWDKLPEGWYSTFAYNRVRVRDIKKRADRTDIQSHLF

DAIQPSRYVVGSGYDQPEGKWGVNGMLTYSKAKEITELLGSRALLNGNSRNTKATARRTRPWYIVDVSGYYTVKKHFT

LRAGVYNLLNHRYVTWENVRQTAAGAVNQHKNVGVYNRYAAPGRNYTFSLEMKF 

>416635|gi [OuterMembrane] membrane integral membrane protein|Alkaline protease secretion 

protein aprF 

MTMRRLMTWLFGAFLLLLREDAFALGLLDGYHLALENDPQFQAAIQEHEAGRQYRALGRAALLPRLVYSYNRGRSWS

DVTQTTTRGDFKEDRDYDSYVSTLSLQQPLFDYEAFSRYRKGVAQALLSDERFRSQSQELLVRVLEAYTGALLAQDQIEL

ARAQKRSYREQFQLNQRQFERGNGTRTDTLETQARFNLAQAQEIEARDSQDAALRELERLVGAPLEIADLAPLGERFQ

VRPLSPASYTAWRDLALAENPELASLRHAVDVARYEVEQNRADFLPRLGLYASTGKSKSGSENTYNQRYETDSVGIQLS

VPLFSGGETLAATRQATHRMEKSHYDLDDKVRETLNQVRKMYNQSSSSAAKIRAYEMTVDSARTLVMATRKSIAAGVR

VNLDLLNAEQALYSAMNELSKAKYDYLTAWARLRFYAGVLDEADLELVAANFVSGETPARRRDCATTDCPAPLHTLSKT

DTEENRSALN 



>1709465|gi [OuterMembrane] membrane integral membrane protein|Outer membrane porin protein 

precursor 

MKKTLLAAALLAGFAGAAQAETSVTLYGIIDTGIGYNDVDFKVKGANADDSDFKYNHSRFGMINGVQNGSRWGLRGT

EDLGDGLQAVFQLESGFNSGNGNSAQDGRLFGRQATIGLQSESWGRLDFGRQTNIASKYFGSIDPFGAGFGQANIGM

GMSAMNTVRYDNMVMYQTPSYSGFQFGIGYSFSANDKDADAVNRVGFATADNVRAITTGLRYVNGPLNVALSYDQL

NASNNQAQGEVDATPRSYGLGGSYDFEVVKLALAYARTTDGWFGGQGYPVAVTLPSGDKFGGFGVNTFADGFKANS

YMVGLSAPIGGASNVFGSWQMVDPKLTGGDEKMNVFSLGYTYDLSKRTNLYAYGSYAKNFAFLEDAKSTAVGVGIRH

RF 

>547951|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein mxiD 

precursor 

MKKFNIKSLTLLIVLLPLIVNANNIDSHLLEQNDIAKYVAQSDTVGSFFERFSALLNYPIVVSKQAAKKRISGEFDLSNPEEM

LEKLTLLVGLIWYKDGNALYIYDSGELISKVILLENISLNYLIQYLKDANLYDHRYPIRGNISDKTFYISGPPALVELVANTATL

LDKQVSSIGTDKVNFGVIKLKNTFVSDRTYNMRGEDIVIPGVATVVERLLNNGKALSNRQAQNDPMPPFNITQKVSEDS

NDFSFSSVTNSSILEDVSLIAYPETNSILVKGNDQQIQIIRDIITQLDVAKRHIELSLWIIDIDKSELNNLGVNWQGTASFGD

SFGASFNMSSSASISTLDGNKFIASVMALNQKKKANVVSRPVILTQENIPAIFDNNRTFYVSLVGERNSSLEHVTYGTLIN

VIPRFSSRGQIEMSLTIEDGTGNSQSNYNYNNENTSVLPEVGRTKISTIARVPQGKSLLIGGYTHETNSNEIISIPFLSSIPVI

GNVFKYKTSNISNIVRVFLIQPREIKESSYYNTAEYKSLISEREIQKTTQIIPSETTLLEDEKSLVSYLNY 

>548479|gi [OuterMembrane] membrane integral membrane protein|Ferric enterobactin receptor 

precursor 

MSSRALPAVPFLLLSSCLLANAVHAAGQGDGSVIELGEQTVVATAQEETKQAPGVSIITAEDIAKRPPSNDLSQIIRTMP

GVNLTGNSSSGQRGNNRQIDIRGMGPENTLILVDGKPVSSRNSVRYGWRGERDSRGDTNWVPADQVERIEVIRGPA

AARYGNGAAGGVVNIITKQAGAETHGNLSVYSNFPQHKAEGASERMSFGLNGPLTENLSYRVYGNIAKTDSDDWDIN

AGHESNRTGKQAGTLPAGREGVRNKDIDGLLSWRLTPEQTLEFEAGFSRQGNIYTGDTQNTNSNNYVKQMLGHETN

RMYRETYSVTHRGEWDFGSSLAYLQYEKTRNSRINEGLAGGTEGIFDPNNAGFYTATLRDLTAHGEVNLPLHLGYEQTL

TLGSEWTEQKLDDPSSNTQNTEEGGSIPGLAGKNRSSSSSARIFSLFAEDNIELMPGTMLTPGLRWDHHDIVGDNWSP

SLNLSHALTERVTLKAGIARAYKAPNLYQLNPDYLLYSRGQGCYGQSTSCYLRGNDGLKAETSVNKELGIEYSHDGLVAG

LTYFRNDYKNKIESGLSPVDHASGGKGDYANAAIYQWENVPKAVVEGLEGTLTLPLADGLKWSNNLTYMLQSKNKETG

DVLSVTPRYTLNSMLDWQATDDLSLQATVTWYGKQKPKKYDYHGDRVTGSANDQLSPYAIAGLGGTYRLSKNLSLGA

GVDNLFDKRLFRAGNAQGVVGIDGAGAATYNEPGRTFYTSLTASF 

>585612|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein IIIA 

precursor (OMPIIIA) 

MNIRMVLLASAAAFAASTPVLAADAIVAAEPEPVEYVRVCDAYGTGYFYIPGTETCLKIEGYIRFQVNVGDNPGGDNDS

DWDAVTAVRFSSRKSDTEYGPLTGVIVMQFNADNASDQDAILDSAYLDVAGFRAGLFYSWWDDGLSGETDDIGSVVT

LHNSIRYQYESGTFYAGLSVDELEDGVYQGTFTPGVIPGTTDFTADDGPNNVGVAFGIGGTAGAFSYQVTGGWDVDN

EDGAIRAMGTVEIGPGTFGLAGVYSSGPNSYYSSAEWAVAAEYAIKATDKLKITPGRWHGHVPEDFDGLGDAWKVGL

TVDYQIVENFYAKASVQYLDPQDGEDSTSGYFACSVRSNHLVDAPGLRIGSTTISF 



>19862632|gi [OuterMembrane] membrane integral membrane protein|Lactoferrin binding protein A 

precursor (Iron-regulated outer membrane protein A) 

MNKKHGFPLTLTALAIATAFPAYAAQAGGATPDAAQTQSLKEITVRAAKVGRRSKEATGLGKIVKTSETLNKEQVLGIRD

LTRYDPGVAVVEQGNGASGGYSIRGVDKNRVAVSVDGVAQIQAFTVQGSLSGYGGRGGSGAINEIEYENISTVEIDKGA

GSSDHGSGALGGAVAFRTKEAADLISDGKSWGIQAKTAYGSKNRQFMKSLGAGFSKDGWEGLLIRTERQGRETRPHG

DIADGVEYGIDRLDAFRQTYDIKRKTREPFFSVEGERESKPVAKLAGYGKYLNNQLNRWVKERIEQNQPLSAEEEAQVR

EAQARHENLSAQAYTGGGRILPDPMDYRSGSWLAKLGYRFGGRHYVGGVFEDTKQRYDIRDMTEKQYYGTDEAEKFR

DKSGVYDGDDFRDGLYFVPNIEEWKGDKNLVRGIGLKYSRTKFIDEHHRRRRMGLLYRYENEAYSDNWADKAVLSFDK

QGVATDNNTLKLNCAVYPAVDKSCRASADKPYSYDSSDRFHYREQHNVLNASFEKSLKNKWTKHHLTLGFGYDASKAI

SRPEQLSHNAARISESTGFDENNQDKYLLGKPEVVEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDFSLGGR

YDRKNFTTSEELVRSGRYVDRSWNSGILFKPNRHFSVSYRASSGFRTPSFQELFGIDIYHDYPKGWQRPALKSEKAANREI

GLQWKGDFGFLEISSFRNRYTDMIAVADHKTKLPNQAGQLTEIDIRDYYNAQNMSLQGVNILGKIDWNGVYGKLPEGL

YTTLAYNRIKPKSVSNRPGLSLRSYALDAVQPSRYVLGFGYDQPEGKWGANIMLTYSKGKNPDELAYLAGDQKRYSTKR

ASSSWSTADVSAYLNLKKRLTLRAAIYNIGNYRYVTWESLRQTAESTANRHGGDSNYGRYAAPGRNFSLALEMKF 

>730974|gi [OuterMembrane] membrane integral membrane protein|Transferrin-binding protein 1 

precursor 

MQQQHLFRLNILCLSLMTALPVYAENVQAEQAQEKQLDTIQVKAKKQKTRRDNEVTGLGKLVKSSDTLSKEQVLNIRDL

TRYDPGIAVVEQGRGASSGYSIRGMDKNRVSLTVDGVSQIQSYTAQAALGGTRTAGSSGAINEIEYENVKAVEISKGSNS

SEYGNGALAGSVAFQTKTAADIIGEGKQWGIQSKTAYSGKDHALTQSLALAGRSGGAEALLIYTKRRGREIHAHKDAGK

GVQSFNRLVLDEDKKEGGSQYRYFIVEEECHNGYAACKNKLKEDASVKDERKTVSTQDYTGSNRLLANPLEYGSQSWLF

RPGWHLDNRHYVGAVLERTQQTFDTRDMTVPAYFTSEDYVPGSLKGLGKYSGDNKAERLFVQGEGSTLQGIGYGTGV

FYDERHTKNRYGVEYVYHNADKDTWADYARLSYDRQGIDLDNRLQQTHCSHDGSDKNCRPDGNKPYSFYKSDRMIYE

ESRNLFQAVFKKAFDTAKIRHNLSINLGYDRFKSQLSHSDYYLQNAVQAYDLITPKKPPFPNGSKDNPYRVSIGKTTVNTS

PICRFGNNTYTDCTPRNIGGNGYYAAVQDNVRLGRWADVGAGIRYDYRSTHSEDKSVSTGTHRNLSWNAGVVLKPFT

WMDLTYRASTGFRLPSFAEMYGWRAGESLKTLDLKPEKSFNREAGIVFKGDFGNLEASYFNNAYRDLIAFGYETRTQN

GQTSASGDPGYRNAQNARIAGINILGKIDWHGVWGGLPDGLYSTLAYNRIKVKDADIRADRTFVTSYLFDAVQPSRYVL

GLGYDHPDGIWGINTMFTYSKAKSVDELLGSQALLNGNANAKKAASRRTRPWYVTDVSGYYNIKKHLTLRAGVYNLLN

YRYVTWENVRQTAGGAVNQHKNVGVYNRYAAPGRNYTFSLEMKF 

>6707729|gi [OuterMembrane] membrane integral membrane protein|Major outer membrane protein 

precursor (MOMP) 

MKKLLKSALLSAAFAGSVGSLQALPVGNPSDPSLLIDGTIWEGAAGDPCDPCATWCDAISLRAGFYGDYVFDRILKIDAP

KTFSMGAKPTGSATANYTTAVDRPNPAYNKHLYDAEWFTNAGFIALNIWDRFDVFCTLGASNGYVKGNSAAFNLVGL

FGVKGTSVNANELPNVSLSNGVIELYTDTTFAWSVGARGALWECGCATLGAEFQYAQSKPKVEELNVICNVSQFSLNK

PKGYKGVAFPLPTDAGVVTAAGTKSATINYHEWQVGASLSYRLNSLVPYIGVQWSRATFDADNIRIAQPKLPTAILNLTA

WNPSLLGSATAVSSSDQFSDFMQIVSCQINKFKSRKACGVTVGATLVDADKWSLTAEARLINERAAHISGQFRF 

>1172035|gi [OuterMembrane] membrane integral membrane protein|Ferric-pseudobactin M114 

receptor pbuA precursor 



MSASRFMLRPLTRALLMHGATRTRLAGTGLGLALTLTAAPYVQAQEWTLNIPSQPLAQALQTLGQQTSLQIIYSPESLQ

GLRSTALNGRYQDDESLKAMLNGTGIRYQRDGNTVTVLGPATGSAMELAPTNVNASRLGATTEGSNSYTTGGVTIGK

GVHSLKETPQSVTVMTRKMLDDQNLNTIEQVMEKTPGITVYDSPMGGKYFYSRGFRMSGQYQYDGVPLDIGSSYVQ

ADSFNSDMAIYDRVEVLRGAAGMMKGAGGTAGGVNFVRKRGQDTAHTQLSLSAGTWDNYRGQVDTGGPLNDSGT

IRGRAVVTEQTRQYFYDVGSRKDQIYYGALDFDLSPDTTLGLGFAWEDVDATPCWGGLPRYADGSDLHLKRSTCLNTA

WNNQRSKRATYFADLKHQFNDDWSLKVAGVYSRNTQDMEYAFPSGAVPVGATATNTLMLGSIYDYDQRDYGFDAY

VDGKFDAFGQQHELTIGANASRSHKDDFYAVAALPQRQNVLDPNHHIPQPDESYYLANASRGGPVDMHIKQYGAYSI

ARLKLADPLTLVLGSRVSWYKSDTDSVQYFRGEGTQVDTKSTETGQVTPFAGVLFDLNDNLTAYASYTDIFTPQGAYKTI

DGSTLKPLVGQSYELGIKGEWFDGRLNSTFNLFRTLQKDAAQDDPRCEDSSCSINSGKVRAQGFEAEVSGEVIDRLQLLA

GYTYTQTKVLEDADATQDGVVYNSYVPRHLLRVWGDYSLSGPLDRVTIGAGVNAQTGNYRTSPIGGDNIDGAGYAVW

NGRIGYRIDDTWSVALNGNNLFDKRYYSTIGTEGFGNFYGDPRNFVMSVKADF 

>730894|gi [OuterMembrane] membrane integral membrane protein|Transferrin-binding protein 1 

precursor 

MQQQHLFRLNILCLSLMTALPAYAENVQAGQAQEKQLDTIQVKAKKQKTRRDNEVTGLGKLVKTADTLSKEQVLDIRD

LTRYDPGIAVVEQGRGASSGYSIRGMDKNRVSLTVDGLAQIQSYTAQAALGGTRTAGSSGAINEIEYENVKAVEISKGSN

SVEQGSGALAGSVAFQTKTADDVIGEGRQWGIQSKTAYSGKNRGLTQSIALAGRIGGAEALLIHTGRRAGEIRAHEDAG

RGVQSFNRLVPVEDSSEYAYFIVEDECEGKNYETCKSKPKKDVVGKDERQTVSTRDYTGPNRFLADPLSYESRSWLFRPG

FRFENKRHYIGGILEHTQQTFDTRDMTVPAFLTKAVFDANSKQAGSLPGNGKYAGNHKYGGLFTNGENGALVGAEYG

TGVFYDETHTKSRYGLEYVYTNADKDTWADYARLSYDRQGIGLDNHFQQTHCSADGSDKYCRPSADKPFSYYKSDRVIY

GESHRLLQAAFKKSFDTAKIRHNLSVNLGFDRFDSNLRHQDYYYQHANRAYSSKTPPKTANPNGDKSKPYWVSIGGGN

VVTGQICLFGNNTYTDCTPRSINGKSYYAAVRDNVRLGRWADVGAGLRYDYRSTHSDDGSVSTGTHRTLSWNAGIVLK

PADWLDLTYRTSTGFRLPSFAEMYGWRSGVQSKAVKIDPEKSFNKEAGIVFKGDFGNLEASWFNNAYRDLIVRGYEAQ

IKNGKEEAKGDPAYLNAQSARITGINILGKIDWNGVWDKLPEGWYSTFAYNRVHVRDIKKRADRTDIQSHLFDAIQPSR

YVVGLGYDQPEGKWGVNGMLTYSKAKEITELLGSRALLNGNSRNTKATARRTRPWYIVDVSGYYTIKKHFTLRAGVYNL

LNYRYVTWENVRQTAGGAVNQHKNVGVYNRYAAPGRNYTFSLEMKF 

>3913985|gi [OuterMembrane] membrane integral membrane protein|Maltoporin precursor (Maltose-

inducible porin) 

MKMKAKWLPIAAGVTAALASQAAFAVDFHGYFRSGVGVSTDGSMQTGLSDNAKQKVGRLGNEADTYGEIQLGSEVF

NKDGKTFYVDSMVAMTSNGSNDWESTESKFQCTSANGTALDGCENKEDATFALRQFNVQAKGLLGFAPEATLWAGK

RYYQRHDVHISDFYYWNISGRGAGIEGIQAGPGKVSFAWVRNDRSGTNVDGTYNDEMNVNTLDLRYAGIPLWQDGS

LEVGVDYAIANPSDAQKDSANAQYKNAKDGVMLTAELTQGILGGFNKTVLQYGTEGYSKTFAFWGDRSWYGAEAKD

GADGFRIINHGVIPMGNSWEMGHQLVYGVGNDMWDTNDKWETMSVVARPMYKWDDFNKTIFEGGYFKDKNKST

NGTSEEDAGYKLTLAQAWSAGSSFWARPEIRVFASYLAQDKKEMKGNAFNNGTADDTWNFGVQAEAWW 

>3914124|gi [OuterMembrane] membrane integral membrane protein|Nickel-cobalt-cadmium 

resistance protein nccC precursor 

MGAVLKAEANIFRSHPFRPMNQATPKKLRSAPCIGVALLLMATGSIQAAEAPPYSVLLQQSLAMAPTMMVQAANVR

AAGADAAQARAWLNPRFDTLAENLGAPSSGGQSQRQNTYSITQPFEIGGKRGARIEVGERNYEAAQARERQLRVNYA

AELAVAYATAEAAFGRQALAEENLALANEELTVARALVETGKEATLRTAQAQASVSAAQAIEAAASSDVTSTLARLSALS



GATEAYTGISSSLLSAQPAMTPGGTTTDDSPAVRTAEAERNAFDAQVNVERKRWIPEVGITAGVRRYGWSNESGYIVG

LTASIPLFDRNRNGIDAAVQRVAAAQARLDTVRLEANAARRSAVSQVAATDKQLAAASQGEQAASEAYRVGRLGYEA

GKTPLVELLAVRRALVDARQLTIDARLARVRALAALAQADGRLAFEESR 

>3914200|gi [OuterMembrane] membrane integral membrane protein|25 kDa outer-membrane 

immunogenic protein precursor 

MRTLKSLVIVSAALLPFSATAFAADAIQEQPPVPAPVEVAPQYSWAGGYTGLYLGYGWNKAKTSTVGSIKPDDWKAGA

FAGWNFQQDQIVYGVEGDAGYSWAKKSKDGLEVKQGFEGSLGARVGYDLNPVMPYLTAGIAGSQIKLNNGLDDESK

FRVGWTAGAGLEAKLTDNILGRVEYRYTQYGNKNYDLAGTTVRNKLDTQDIRVGIGYKF 

>3914201|gi [OuterMembrane] membrane integral membrane protein|25 kDa outer-membrane 

immunogenic protein precursor 

MRTLKSLVIVSAALLPFSATAFAADAIQEQPPVPAPVEVAPQYSWAGGYTGLYLGYGWNKAKTSTVGSIKPDDWKAGA

FAGWNFQKDQIVYGVEGDAGYSWAKKSKDGLEVKQGFEGSLRARVGYDLNPVMPYLTAGIAGSQIKLNNGLDGESKF

RVGWTAGAGLEAKLTDNILGRVEYRYTQYSNKNYDLAGTTVRNKLDTQDIRVGIGYKF 

>3914202|gi [OuterMembrane] membrane integral membrane protein|25 kDa outer-membrane 

immunogenic protein precursor 

MRTLKSLVIVSAALLPFSATAFAADAIQEQPPVPAPVEVAPQYSWAGGYTGLYLGYGWNKAKTSTVGSIKPDDWKAGA

FAGWNFQQDQIVYGVEGDAGYSWAKKSKDGLEVKQGFEGSLRARVGYDLNPVMPYLTAGIAGSQIKLNNGLDDESK

FRVGWTAGAGLEAKLTDNILGRVEYRYTQYGNKNYDLAGTTVRNKLDTQDFRVGIGYKF 

>3914219|gi [OuterMembrane] membrane integral membrane protein|31 kDa outer-membrane 

immunogenic protein precursor 

MKSVILASIAAMFATSAMAADVVVSEPSAPTAAPVDTFSWTGGYIGINAGYAGGKFKHPFSSFDKEDNEQVSGSLDVT

AGGFVGGVQAGYNWQLDNGVVLGAETDFQGSSVTGSISAGASGLEGKAETKVEWFGTVRARLGYTATERLMVYGTG

GLAYGKVKSAFNLGDDASALHTWSDKTKAGWTLGAGAEYAINNNWTLKSEYLYTDLGKRNLVDVDNSFLESKVNFHT

VRVGLNYKF 

>3914203|gi [OuterMembrane] membrane integral membrane protein|25 kDa outer-membrane 

immunogenic protein precursor 

MRTLKSLVIVSAALLPFSATAFAADAIQEQPPVPAPVEVAPQYSWAGGYTGLYLGYGWNKAKTSTVGSIKPDDWKAGA

FAGWNFQQDQIVYGVEGDAGYSWAKKSKDGLEVKQGFEGSLRARVGYDLNLVMPYLTAGIAGSQIKLNNGLDDESKF

RVGWTAGAGLEAKLTDNILGRVEYRYTQYGNKNYDLAGTTVRNKLDTQDIRVGIGYKF 

>3914204|gi [OuterMembrane] membrane integral membrane protein|25 kDa outer-membrane 

immunogenic protein precursor 

MRTLKSLVIVSAALLPFSATAFAADAIQEQPPVPAPVEVAPQYSWAGGYTGLYLGYGWNKAKTSTVGSIKPDDWKAGA

FAGWNFQQDQIVYGVEGNAGYSWAKKSKDGLEVKQGFEGSLRARVGYDLNPVMPYLTAGIAGSQIKLNNGLDDESK

FRVGWTAGAGLEAKLTDNILGRVEYRYTQYGNKLDTQDIRVGIGYKF 



>3914205|gi [OuterMembrane] membrane integral membrane protein|25 kDa outer-membrane 

immunogenic protein precursor 

MRTLKSLVIVSAALLPFSATAFAADAIQEQPPVPAPVEVAPQYSWAGGYTGLYLGYGWNKAKTSTVGSIKPDDWKAGA

FAGWNFQQDQIVYGVEGDAGYSWAKKSKDGLEVKQGFEGSLRARVGYDLNPVMPYLTAGIAGSQIKLNNGLDDESK

FRVGWTAGAGLEAKLTDNILGRVEYRYTQYGNKNYDLAGTTVRNKLDTQDIRVGIGYKF 

>6707730|gi [OuterMembrane] membrane integral membrane protein|"Major outer membrane 

protein, serovar D precursor (MOMP)" 

MKKLLKSVLVFAALSSASSLQALPVGNPAEPSLMIDGILWEGFGGDPCDPCATWCDAISMRVGYYGDFVFDRVLKTDV

NKEFQMGAKPTTDTGNSAAPSTLTARENPAYGRHMQDAEMFTNAACMALNIWDRFDVFCTLGATSGYLKGNSASF

NLVGLFGDNENQKTVKAESVPNMSFDQSVVELYTDTTFAWSVGARAALWECGCATLGASFQYAQSKPKVEELNVLCN

AAEFTINKPKGYVGKEFPLDLTAGTDAATGTKDASIDYHEWQASLALSYRLNMFTPYIGVKWSRASFDADTIRIAQPKSA

TAIFDTTTLNPTIAGAGDVKTGAEGQLGDTMQIVSLQLNKMKSRKSCGIAVGTTIVDADKYAVTVETRLIDERAAHVNA

QFRF 

>2501234|gi [OuterMembrane] membrane integral membrane protein|Ferrichrysobactin receptor 

precursor 

MHSTRNKQLKKLKSWHKNKKAMPAVLASTLLMAAHAQAAETTGADTMIVSANAGESVTAPLKGIVAKESASGTKTST

PLIKTPQSVTVVTATKMDAQAVSSVSHALNYSSGVVTNYRGSSNRNDEVIARPRVRYAPKFLDGLSYGLSGQGSTIGKM

NPWLLERVEMVHGPASVLYGQVNPGGLISMTSKRPTAETIRKVQFSAGNQHLGEAAFDFGGALNDDKTLLYRLDGIAS

TKHEFVKDSKQERIAVAPSLTWLPNPDTSFTLLTSYQNDPKAGYRNFLPKIGTVVEASAGYIPYDLNVSDPNYNQSKREQ

GSIGYNLDHSFNDVFSFQQNVRYTQLREKYKYLVYTKNADAPATDTTILRRPQKEENEISEFAIDNQLKATFATGSVNHT

VLSGLDYKWLTLEKKMWLDRNNDYSFNWANPTYNVSVNDSMLTELSTNERNKLNQVGVYLQDQLEWNQWNLLLS

GRHDWSRVDKQDYAADTTTERNDGKFTRAVRLLYAFDNGISPYVSYSTSFEPNLDSGAPGTPAFKPTTGEQKEVGVKF

QPKGSNTLLTVSLFDITQKNITSYNSVTRYNEQIGKVKSKGVETEAHTQLTPEISLMAAYSYTDAVTKESYTASQVNKAPS

SIPRHAASAWGSYSFHNGPLKGVTLGTGVRYIGSTTAITRRASRYRLYPVRRHGRYELGSLASQLKGAAVQLNVNNLTDK

HYVASCGGDTACFYGSGRTVVATVSYSW 

>34588136|gi [OuterMembrane] membrane integral membrane protein|Hemoglobin binding protein 

precursor 

MKANKLSAITLCILGYAHTVYAESNMQTEKLETIVVSSEDDSVHNKNVGEIKKNSKALSKQQVQDSRDLVRYETGVTVV

EKGRFGSSGYAIRGVDENRVAVVVDGLHQAETISSQGFKELFEGYGNFNNTRNGVEVENLKQAVIQKGADAIRTGSGS

LGGTVSFESKDARDYLIDKNYHFGYKTGYSSADNQKLHSVTAAGRYSDFDLLAVHTQRHGNELRNYGYRHYDGSVVRK

EREKADPYKITKQSSLIKIGYQLNDTNRFTLGYDDSRNTSRGTDWSNAFTSYNGGPFLKDVRHTNDQSNRKNISFVYENF

DTNDFWDTLKITHNHQKIKLKARLDEYCDVNGEIDCPAIANPSGLYINDKGIFLDKHDGEITHKKEGEFNNYFDSKGKEV

RVKGFNVDSILINCDQYDCSKPMQLLSSTNNGYGGSPNKYIYKTYELFEKTMNNGNGKYAVLEIRSSGHEKFSRVYLPSE

KGYVENQWKDRDLNTDTQQYNIDLTKSFKLKSVEHNATYGGLYSEVKKSMTNRAGYEAYNRQWWANIFFGKENNKP

NKCQPYNGNSFTTLCSHEDRLFSFLIPVKTKTGALYVTDKIKLNDKVNLDVAYRYDRIKHDPKYIPGTTPKLPTDLILGRFIE

FKPKNTYATQDEKNENAEKNAVYLASKKTKFSANSYSATFSFDPMDFLKIQAKYATGFRAPTSDEIYFVFQHPSFSIYPNL

YLKAERSKNKEVAITLHKQKSFLTVNLFQTDYKDFLDLAYLKKGSLPYGNGGSQLETLLYQNVNRDKARVKGLEVNSKLH



LGDVWRTLDGFNLSYKLSLQKGRMSSKVGEEGKQRDTNKLDTPMNAIQPQTHVVGVGYEHPQEKFGVDMYLTHASA

KKEKDTFNMFYDGKDQKDQHIKWRSDRYTLVDLIAYVKPVKNVTLRAGVYNLTNREYGTWDSIRSIRPFGTTNLINQET

GKGIKRFNAPGRNFRVNAEITF 

>18202544|gi [OuterMembrane] membrane integral membrane protein|Hemoglobin and hemoglobin-

haptoglobin binding protein precursor (Hemoglobin utilization protein A) 

MKANKLSAITLCILGYAHTVYAESNMQTEKLETIVVSSEDDSVHNKNVGEIKKNAKALSKQQVQDSRDLVRYETGVTVV

EKGRFGSSGYAIRGVDENRVAVVVDGLHQAETISSQGFKELFEGYGNFNNTRNGVEVENLKQAVIQKGADAIRTGSGS

LGGTVSFESKDARDYLIDKNYHFVYKTGYSSADNQKLHSVTAAGRYSDFDLLAVHTQRHGNELRNYGYRHYDGSVVRK

EREKADPYKITKQSSLIKIGYQLNDTNRFTLGYDDSRNTSRGTDWSNAFTSYNGGPFLKDVRHTNDQSNRKNISFVYENF

DTNDFWDTLKITHNHQKIKLKARLDEYCDVNGEIDCPAIANPSGLYINDKGIFLDKHDGEITHKKEGEFNNYFDSKGKEV

RVKGFNVDSILINCDQYDCSKPMQLLSSTNNGYGGSPNKYIYKTYELFEKTMNNGNGKYAVLEIRSSGHEKFSRVYLPSE

KGYVENQWKDRDLNTDTQQYNIDLTKSFKLKSVEHNATYGGLYSEVKKSMTNRAGYEAYNRQWWANIFFGKENNKP

NKCQPYNGNSFTTLCSHEDRLFSFLIPVKTKTGALYVTDKIKLNDKVNLDVAYRYDRIKHDPKYIPGTTPKLPTDLILGRFIE

FKPKNTYATQDEKNENAEKNAVYLASKKTKFSANSYSATFSFDPMDFLKIQAKYATGFRAPTSDEIYFVFQHPSFSIYPNL

YLKAERSKNKEVAITLHKQKSFLTVNLFQTDYKDFLDLAYLKKGSLPYGNGGSQLETLLYQNVNRDKARVKGLEVNSKLH

LGDVWRTLDGFNLSYKLSLQKGRMSSKVGEEGKQRDTNKLDTPMNAIQPQTHVVGVGYEHPQEKFGVDMYLTHASA

KKEKDTFNMFYDGKDQKDQHIKWRSDRYTLVDLIAYVKPVKNVTLRAGVYNLTNREYGTWDSIRSIRPFGTTNLINQET

GKGIKRFNAPGRNFRVNAEITF 

>18202545|gi [OuterMembrane] membrane integral membrane protein|Hemoglobin-haptoglobin 

binding protein A precursor (Hemoglobin- haptoglobin utilization protein A) 

MTNFRLNLLAYSVMLGLTAGVAYAAQPTNQPTNQPTNQPTNQDGNVSEQLEQINVLGSDNHNDNTPPKIAETIKTAK

KPEKEQAQDVKDLVRYETGITVVEAGRFGNSGFAVRGVDENRVAVQIDGLHQAETISSQGFKELFEGYGNFNNTRNTA

EIETLKQVTIRKGADSLKSGSGALGGSVSFDTKDARDYLLNKNYYASYKRGYNTADNQNLQTLTLAGRYKYFDAIAVITSR

KGHELENYGYKNYNDRIQGREREKADPYRRTQESKLLKFAFQPTENHRLSVVVDLYKQTSKGHDFSYTLKQNTEHMTY

DEVELRHTNDKVDRKNLAFTYENFTETPFWDTLKISYSHQKITTTARTDDYCDGNDKCALAGNPLGMKYNQDNQLVG

EDGNLAKYKDINTKQTIHEKLPFTKPNEKWRYNRVDWDALKKKYPGVPIYASCIEENNDPSKYCSYDVEIPKKENTFEIN

GKQYDLLSEADKNVISDEQRLPTNSSYLFSCDGLNCDKDTIQGFEKKGTTVNIPFVVIEKNGKKYAKTEAVANNQLSGPYI

FMPSKTGYQTNLWTQRDLTSETKQINLDLTKHLELGKTQHDLSYGGLWSEMEKSMTNISGDSPMNVKWWAQYPHS

CDIFLPSSTPNGAPTLNPERTNTLCNNSNVYSFLIPVKTKTGALYFINDFRVNSHIAFNFGYRYDRVKYDPEYIPGKTPKIPD

DMVVNLYVKQPTFDDTKVNLPPEELRKKEANAAANIKAIVQPKKFSASSYSVGTTLDPLNWLRLQAKYGKAFRAPTSDE

IYFTFLHPDFSIRPNRDLQAETAKTKELALTLHNEIGYVTTSVFDTRYRNFIDLAYKGLYNVQRHSKLTPYHTYQNVNRPN

AKVTGWEIAAQISLGKITQFLNGLNLSYKYTYQKGRIDGNIPMNAIQPKTSVYGVSYAHPADKFGLDLYFTHVSAKNAED

TYNMFYKEEGKKDSTIKWRSKSYTTIDLLGYIKPIKNLTLRAGVYNLTNRKYITWDSARSIRPFGTSNMINQKTGEGINRFY

APGRNYRMSVQFEF 

>3914223|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein C 

precursor (Porin ompC) (Porin ompk36) 

MKVKVLSLLVPALLVAGAANAAEIYNKDGNKLDLYGKIDGLHYFSDDKDVDGDQTYMRLGVKGETQINDQLTGYGQW

EYNVQANNTESSSDQAWTRLAFAGLKFGDAGSFDYGRNYGVVYDVTSWTDVLPEFGGDTYGSDNFLQSRANGVATY



RNSDFFGLVDGLNFALQYQGKNGSVSGEGATNNGRGALKQNGDGFGTSVTYDIFDGISAGFAYANSKRTDDQNQLLL

GEGDHAETYTGGLKYDANNIYLATQYTQTYNATRAGSLGFANKAQNFEVAAQYQFDFGLRPSVAYLQSKGKDLNGYG

DQDILKYVDVGATYYFNKNMSTYVDYKINLLDDNSFTRSAGISTDDVVALGLVYQF 

>9978374|gi [OuterMembrane] membrane integral membrane protein|Major outer membrane protein 

P.IA precursor (Protein IA) (PIA) (Class 1 protein) 

MRKKLTALVLSALPLAAVADVSLYGEIKAGVEGRNYQLQLTEAQAANGGASGQVKVTKVTKAKSRIRTKISDFGSFIGFK

GSEDLGDGLKAVWQLEQDVSVAGGGATQWGNRESFIGLAGEFGTLRAGRVANQFDDASQAIDPWDSNNDVASQL

GIFKRHDDMPVSVRYDSPEFSGFSGSVQFVPIQNSKSAYTPAYYTKNTNNNLTLVPAVVGKPGSDVYYAGLNYKNGGF

AGNYAFKYARHANVGRNAFELFLIGSGSDQAKGTDPLKNHQVHRLTGGYEEGGLNLALAAQLDLSENGDKTKNSTTEI

AATASYRFGNAVPRISYAHGFDFIERGKKGENTSYDQIIAGVDYDFSKRTSAIVSGAWLKRNTGIGNYTQINAASVGLRH

KF 

>12230972|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein oprJ 

precursor.   

MRKPAFGVSALLIALTLGACSMAPTYERPAAPVADSWSGAAAQRQGAAIDTLDWKSFIVDAELRRLVDMALDNNRSL

RQTLLDIEAARAQYRIQRADRVPGLNAAATGNRQRQPADLSAGNRSEVASSYQVGLALPEYELDLFGRVKSLTDAALQ

QYLASEEAARAARIALVAEVSQAYLSYDGALRRLALTRQTLVSREYSFALIDQRRAAGAATALDYQEALGLVEQARAEQE

RNLRQKQQAFNALVLLLGSDDAAQAIPRSPGQRPKLLQDIAPGTPSELIERRPDILAAEHRLRARNADIGAARAAFFPRIS

LTGSFGTSSAEMSGLFDGGSRSWSFLPTLTLPIFDGGRNRANLSLAEARKDSAVAAYEGTIQTAFREVADALAASDTLRR

EEKALRALANSSNEALKLAKARYESGVDNHLRYLDAQRSSFLNEIAFIDGSTQRQIALVDLFRALGGGWDEGRSLVVHR

GGRS 

>12230924|gi [OuterMembrane] membrane integral membrane protein|Flagellar M-ring protein.  

MADALIDSQVPAKSGGAGMLKKSFPGLSFLDNLSEMTMLRQIGLLVGLAASVAIGFAVVLWSQQPDYKPLYGSLNGV

DANRVVEALTAADIPYKVEPNSGALLVKADDLGRARMKVASAGVAPTDNNVGFEILDKEQALGTSQFMEATNYRRGL

EGELARTVSSLNNVKAARVHLAIPKSSVFVRDDRKPSASVLVELYPGRSLEPSQVMAIVNLVATSVPELDKSQVTVVDQK

GNLLSDQQELSELTMAGKQFDFTRRMEGLLTQRVHNILQPVLGNGRYKAEVSADVDFSAVESTSEMYNPDQPALRSE

QRNNEERQNSSGPQGVPGALSNQPPGPASAPQQATASAPADYVAPGQPLKDANGQTIIDPKTGKPELAPYPTDKRD

QTTRNYELDRSISYTKQQQGRLRRLSVAVVLDDQMKVDAKTGEVSHQPWSADELARFTRLVQDSVGYDASRGDSVSV

INAPFAPAQAEEIDSIPFYSQPWFWDIVKQVLGVLFILVLVFGVLRPVLSNITGGGKGKSLAGGGGRDGDLALGESGLEG

SLADDRVSIGGPSSILLPSPTEGYDAQLNAIKNLVAQDPGRVAQVVKEWINADE 

>9087180|gi [OuterMembrane] membrane integral membrane protein|Porin B precursor (Outer 

membrane protein D1) (Glucose porin) 

MYKNKKTRPAARTVGCLFALGALGLGSAAHAAEAFSPNSKWMLGDWGGKRTELLEKGYDFKLEYVGEAAANLDGGY

DDDKTGRYTDQFALGVHMDLEKILGWKATEFQFTVTERNGKNLSNDRIGDPRAGHISSVQEVWGRGQTWRLTQLWL

KQQYFDGALDVKFGRFGEGEDFNSFPCDFQNLAFCGSQVGNWAGSIWYNWPVSQWALRVKYNFAPDWYVQVGAY

EQNPSNLETGNGFKMSGSGTKGALLPVELIWQPKVGAEQLPGEYRLGYYYSTAKADDVYDDVDGQPQGLTGNDFKSR



GSKHGWWVVAQQQVTSHNGDASRGLSLFANLTVHDKATNVVDNYQQLGVVYKGPFDARPKDDIGLGIARIHVNDD

VKKRQRLVNQVNGIDDYDNPLYQPLQDTEYNAELYYGVHVTDWLTVRPNLQYIKQPGGVDEVDNALVAGIKIQTVF 

>20138965|gi [OuterMembrane] membrane integral membrane protein|Outer membrane p25 

precursor (p28) 

MKKAVKVTALSLALAFTSSLAMATENIAFISGDYLFQNHPDRKMVAEKLESEFKARVEKLTANKKSIDEKIAASQKKVEAK

VAALQKDAPKLRSADIKKREEEINKLGNSEQEAINKLVTAHDEEVSKYQDDYAKREREETAKLVDSIQNAVNTVAREKNY

TLVLNEGAVVFAADAKNITEDVLKVIPATQAK 

>2833448|gi [OuterMembrane] membrane integral membrane protein|Hypersensitivity response 

secretion protein hrpA precursor.   

MAAALLLWTAGTVCAAPIPWQSQKFEYVADRKDIKEVLRDLGASQHVMTSISTQVEGSVTGSFNETPQKFLDRMAGT

FGFAWYYDGAVLRVTSANEAQSATIALTRASTAQVKRALTRMGIADSRFPIQYDDDSGSIVVSGPPRLVELVRDIAQVID

RGREDANRTVVRAFPLRYAWATDHRVTVNGQSVNIRGVASILNSMYGGDGPSDSGTAPRAQDRRLDSVAPGEASAG

RAGTRALSSLGGGKSPLPPGGTGQYVGNSGPYAPPPSGENRLRSDELDDRGSTPIIRADPRSNSVLVRDRADRMAAHQ

SLIESLDSRPAVLEISASIIDISENALEQLGVDWRLHNSRFDLQTGNGTNTMLNNPGSLDSVATTAGAAAAIAATPAGGV

LSAVIGGGSRYLMARISALQQTDQARITANPKVATLDNTEAVMDNRQNFYVPVAGYQSADLYAISAGVSLRVLPMVV

MDGGTVRIRMNVHIEDGQITSQQVGNLPITSQSEIDTQALINEGDSLLIAGYSVEQQSKSVDAVPGLSKIPLVGALFRTD

QTTGKRFQRMFLVTPRVITP 

>2495191|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein tolC 

precursor 

MQMKKLLPILIGLSLSGFSTLSQAENLMQVYQQARLSNPELRKSAADRDAAFEKINEARSPLLPQLGLGADYTYSNGYR

DANGINSNETSASLQLTQTLFDMSKWRGLTLQEKAAGIQDVTYQTDQQTLILNTANAYFKVLNAIDVLSYTQAQKEAIY

RQLDQTTQRFNVGLVAITDVQNARAQYDTVLANEVTVRNNLDNAVEELRQVTGNYYPELASLNVEHFKTDKPKAVNA

LLKEAENRNLSLLQARLSQDLAREQIRQAQDGHLPTLNLTPSTGISDTSYSGSKTNAAQYDDSNMGQNKIGLNFSLPLYQ

GGMVNSQVKQAQYNFVGASEQLESAHRSVVQTVRSSFNNINASISSINAYKQAVVSAQSSLDAMEAGYSVGTRTIVD

VLDATTTLYDAKQQLANARYTYLINQLNIKYALGTLNEQDLLALNSTLGKPIPTSPESVAPETPDQDCAADGYNAHSAAP

AVQPTAARANSNNGNPFRH 

>2495097|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein mxiD 

precursor 

MKKFNIKSLTLLIVLLPLIVNANNIDSHLLEQNDIAKYVAQSDTVGSFFDRFSALLNYPIVVSKQAAKKRISGEFDLSNPEE

MLEKLTLLVGLIWYKDGNALYIYDSGELISKVILLENISLNYLIQYLKDANLYDHRYPIRGNISDKTFYISGPPALVELVANTA

TLLDKQVSSIGTDKVNFGVIKLKNTFVSDRTYNMRGEDIVIPGVATVVERLLNNGKALSNRQAQNDPMPPFNITQKVSE

DSNDFSFSSVTNSSILEDVSLIAYPETNSILVKGNDQQIQIIRDIITQLDVAKRHIELSLWIIDIDKSELNNLGVNWQGTASF

GDSFGASFNMSSSASISTLDGNKFIASVMALNQKKKANVVSRPVILTQENIPAIFDNNRTFYVSLVGERNSSLEHVTYGTL

INVIPRFSSRGQIEMSLTIEDGTGNSQSNYNYNNENTSVLPEVGRTKISTIARVPQGKSLLIGGYTHETNSNEIVSIPFLSSIP

VIGNVFKYKTSNISNIVRVFLIQPREIKESSYYNTAEYKSLISEREIQKTTQIIPSETTLLEDEKSLVSYLNY 



>3914231|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein F 

precursor (Porin ompF) (Outer membrane protein opnP) 

MKRNILAVVIPALLVAGTANAAEIFNKDGNKLDLYGKVDVRHQFADKRSSEDGDDSYARIGIKGETQISDQLTGFGRWE

YNVKAKGTEAAVAESSTRLAFAGLKFANYGSLDYGRNYRVNYDVNAWTDVLPIFGGDPMAQTDNFMTGRSTGLLTYR

NTDFFGLVDGLNFRLQYQGQNSDRTKNKGRDTERSNGDGYGLSSTYDVGYGITVGGSYANSARTADQKEKVSDAYGK

RAEAWNIGAKYDANNVYLAAMYGETRNMTRYTRTIADTDATLIANKTQNIELTAQYLFSDLGLKPSLAYVQSKGKDLTE

GKGFNGDLVKYVSVGTYYYFNKNLSTYVDYKINLLKKDNELGVNARNVFGVGLTYQF 

>2501236|gi [OuterMembrane] membrane integral membrane protein|Hemin receptor precursor 

MLRSTSDRFRWSSLSLAIACTLPLATQAADTTTTQTSSKKHSTDTMVVTATGNERSSFEAPMMVTVIEGNAPTSQTAAT

AADMLRQVPGLTVTGSGRTNGQDVVMRGYGKQGVLTLVDGVRQGTDTGHLNSTFLDPALVKRIEIVRGPAALLYGSG

ALGGVIAYETVDAADMLQPGQNSGYRVYSSAATGDHSFGLGASAFGRTDDLDGILSFGTRDIGNIRQSNGFNAPNDET

ISNVLAKGTWQIDSIQSLSANLRYYNNSAIEPKNPQTSAPSSTNVMTNRSTIQRDAQLRYNIKPLDQEWLNATAQVYYS

EVEINARPQGSAEEGREQTTEGVKLENRTRLFIESPASHLLTYGTETYKQEQTPGGATESFPQAKIRFSSGWLQDEITLRD

LPVSILAGTRYDNYSGSSDGYADVDADKWSSRGAISITPTDWLMLFGSYAQAFRAPTMGEMYNDSKHFAIPIRPGLTLT

NYWVPNPNLKPETNETQEYGFGLRFSDLLMAEDDLQFKVSYFDTKAKDYISTRVDMQAMTTTSVNIDQAKIWGWDA

SMSYKTALFNWDLAYNRTRGKNQNTDEWLDTINPDTVTSIVDVPVANSGFSVGWIGTFANRSSRVSSSTPQAGYGVN

DFYVSYKGQEAFKGMTTTMLLGNVFEKEYYTPQGIPQDGRNVKFFVSYQW 

>22001683|gi [OuterMembrane] membrane integral membrane protein|Oligogalacturonate-specific 

porin kdgM precursor 

MKIKLLTLAVASLVSVNALAVSIDYRHEMQDTAQAGHKDRLLISHRFANGFGLSSEVKWAQSSADKTPNKPFNEQVSN

GTEVVASYVYKFNSVFSIEPGFSLESGSSNNNYRPYLRGRANVTDDLSVALRYRPYFKRNSGNIGKDNTMDKGYTLTGNI

DYTFLKDYTIGYELEYKKGTSGKTILSDNDDYDITHNVKLSYKWDKNWKPYVEVGNVSGSETTDERQTRYRVGVQYSF 

>15214059|gi [OuterMembrane] membrane integral membrane protein|Lactoferrin binding protein A 

precursor 

MNKKHGFSLTLTALAIAAAFPSYAANPETAASDAAQSQSLKEITVRAAKVGRRSKEATGLGKIVKTSETLNKEQVLGIRDL

TRYDPGVAVVEQGNGASGGYSIRGVDKNRVAVSVDGVAQIQAFTVQGSLSGYGGRGGSGAINEIEYENISTVEIDKGA

GSSDHGSGALGGAVAFRTKEAADLISDGKSWGIQAKTAYGSKNRQFMKSLGAGFSKDGWEGLLIRTERQGRETRPHG

DIADGVEYGIDRLDAFRQTYDIQKQNKKAEYFLAEGEREPKPVAKLAGNGNYLKNQLNRWVEERKKNNQPLNAEEEA

MVREAQARHENLSAQSYTGGGRILPDPMDYRSGSWLAKLGYRFGGRHYVGGVFEDTKQRYDIRDMTEKQYYGTDEA

KKFSNKSGVYDGNDFRDGLYFVPNIEEWKGDTNLVKGIGLKYSRTKFIDEHHRRRRMGLLYRYENEAYSDNWADKAVL

SFDKQGVATDNNTLKLNCAVYPAVDKSCRASADKPYSYDSSDRFHYREQHNVLNASFEKSLKNKWTKHHLTLGFGYDA

SKAISRPEQLSHNAARISESTGFDDNNQDKYLLGKPEVVEGSVCGYIETLRSRKCVPRKINGSNIHISLNDRFSIGKYFDFSL

GGRYDRQNFTTSEELVRSGRYVDRSWNSGIVFKPNRHFSVSYRASSGFRTPSFQELFGIDIYHDYPKGWQRPALKSEKA

ANREIGLQWKGDFGFLEISSFRNRYTDMIAVADHKTQLPDSTGRLTEIDIRDYYNAQNMSLQGVNILGKIDWNGVYGK

LPEGLYTTLAYNRIKPKSVSNRPDLSLRSYALDAVQPSRYVLGFGYDQPEGKWGANIMLTYSKGKNPDELAYLAGDQKR

YSTKRASSSWSTADVSAYLNLKKRLTLRAAIYNIGNYRYVTWESLRQTAESTANRHGGDSNYGRYAAPGRNFSLALEMK

F 



>11135318|gi [OuterMembrane] membrane integral membrane protein|Outer membrane protein tolC 

precursor.   

MKKLLPLFVSAALGTLSSAVWAENLAEIYNQAKENDPQLLSVAAQRDAAFEAVTSSRSALLPQINLTAGYNINRSDQAP

RESDLLSAGINFSQELYQRSSWVSLDTAEKKARQADSQYAATQQGLILRVAKAYFEVLRAQDNLEFVRAEKAAVGRQLE

QTKQRFEVGLSAITDVHDAQAQFDGVLADEVLAENSLTNSYEALREITGQEYSKLAVLDTKRFAASRTTESSEALIEKAQQ

QNLSLLAARISQDVARDNISLASSGHLPSLTLDGGYNYGNNSNDNAKNTSGEEYNDFKIGVNLKVPLYTGGNTTSLTKQ

AEFAYVAASQDLEAAYRSVVKDVRAYNNNINASIGALRAYEQAVISAKSALEATEAGFDVGTRTIVDVLDATRRLYDANK

NLSNARYDYILSVLQLRQAIGTLSEQDVMDVNAGLKVAKK 

>18203186|gi [OuterMembrane] membrane integral membrane protein|Hemoglobin binding protein C 

precursor 

MANFRLNVLAYSVMLGLTAGVAYAAQPTNQPTNQPTNQNSNVSEQLEQINVSGSTENSDTKTPPKIAETVKTAKTLER

EQANNIKDIVKYETGVTVVEAGRFGQSGFAIRGVDENRVAINIDGLRQAETLSSQGFKELFEGYGNFNNTRNGAEIETLK

EVNITKGANSIKSGSGSLGGSVIYKTKDARDYLLNKDYYVSYKKGYATENNQSFNTLTLAGRYKKFDALVVTTRRNGHELE

NYDYKNADSLTQGKKREKADPYKIEQDSTLLKLSFNPTENHRFTLAADLYEHRSRGQDLSYTLKYQRSGNETPEVESRHT

NDKTKRRNISFSYENFSQTPFWDTLKLTYSDQRIKTRARTDEYCDAGVTHCQGTENPTGLKLTNGKITRRNGTDLQFKEK

GTAADGTKTYDFDTFIDTNNQEIVGKLNLGYANDTWYDCSLFDCKDGTKMKVFEGNATYGYIGKWRESELETEVLNGR

KFARIKDRKDKNNRDNRKIKSILPSSPGYLERLWQERDLDTNTQQLNLDLTKDFKTWRVEHNLQYGSSYNTTMKRMVN

RAGYDATDVQWWAKRTLGKSHNFFTGQDIVETCATTSSSAWNAFLCPRVDPEFSYLLPIKTKEKSVYLFDNVVITDYLSF

DLGYRYDNIHYQPKYKHGVTPKLPDDIVKGLFIPLPDKPNSNQVKENVQQNIDYIAKQNKKYKAHSYSFASTIDPTSFLRL

QLKYSKGFRAPTSDEMYFTFKHPDFTILPNTNLKPEIAKTKEIAFTLHNDDWGFISTSLFKTNYRDFIDLVHKGTRKFKVGK

PGSEGEIEFDTFQNINRDSAVVKGIEINSKVFLGKMAKFMDGFNLSYKYTYQKGRMDGNIPMNAIQPKTMVYGLGYD

HPSQKFGFNFYTTHVASKNPEDTYDIYAKDKNQTDTSIKWRSKSYTILDLIGYVQPIKNLTIRAGVYNLTNRKYITWDSAR

SIRSFGTSNVIDQSTGQGINRFYAPGRNYKMSVQFEF 

>18203187|gi [OuterMembrane] membrane integral membrane protein|Hemoglobin and hemoglobin-

haptoglobin binding protein B precursor (Hemoglobin binding protein B) 

MTNFKFSLLACSIAFALNASTAYAAQPTNQPTNQPTNQPTNQPTNQPTNQNSNVSEQLEQINVSGSSENINIKEKKVG

ETQISAKKLAKQQASDSRDLVRYETGITVVETGRTGASGYAVRGVDENRVGIMVDGLRQAETLSSQGFKELFEGYGNFN

NTRNSIEIENVKTATITKGADSLKSGSGALGGSVIFETKDARDYLIDKDYYLSYKRGYQTMNNQNLKTLTLAGRSKKFDILV

VDTKRDGHEIENYDYKIYPNKQADLRAVGPTREKADPYQITRQSTLIKLGFQPNENHRLSVALDDSTLETKGIDLSYALRP

YSTAGNEKYGERIINDQSKRKNIQFSYENFSQTPFWDHIKLSYSSQKITNKARSDEYCHQSTCPGVRNPQGLHLVEKDGT

YRIVDKDNNDFHYKKDDSDLWAWGKELHNSKGKKISDDVDTKGGSLDSVLINCEKLDCSKRFRIYQEYDENSSEKYTYD

DREIKVETLPNGKKYGKIPLKKGEKLFSQEEARFLFPKSHGYSTDFVNDRDLNTHTQQIKLDLDKEFHLWHTQHQLKYGG

LYEKTLKSMVNHQYNTAANVQWWADYFFCARQEGGNLGGEKKPRPDISVAGCANGTLLHSDIGKDTYLIPVTTKNNV

LYFGDNVQLTSWLGLDLNYRYDHVKYLPSYDKNIPVPKGLITGLFKKFKSTDYVYGKKYSKPDGYTDCTYDTPCYKQNFK

DNLALLLRKTDYKHHSYNLGLNLDPTDWLRVQLKYANGFRAPTSDEIYMTFKHPQFSIQPNTDLKAETSKTKEVAFTFYK

NSSYITLNAFQNDYRNFIDLVEVGERPIEEDSVVRYPFHQNQNRDRARVRGIEIASRLEIGDLFEKLQGFHLGYKFTYQKG

RIKDNGLHPKYKEFLKLNKDQHPEYEAIARKPQPMNALQPTTSVYNIGYDAPSQKWGVDMYITNVAAKKAKDSFNSQ



WTSMVERKEKQYTDITDIKASKANGKEVKDSRGLWRNNRYTVIDTIAYWKPIKNLTFTAGVYNLTNKKYLTWDSARSIR

HIGTINRVKTETGKGLNRFYAPGRNYRMSVQFEF 

>18203188|gi [OuterMembrane] membrane integral membrane protein|Hemoglobin binding protein A 

precursor 

MTNFKFSLLACSIAFALNASTAYAAQPTNQPTNQPTNQPTNQPTNQPTNQPTNQPTNQDSNLSEQLEQINVSGSTEN

SDSKTPPKIAETVKTAKTLEREQANNIKDIVKYETGVTVVEAGRFGQSGFAIRGVDENRVAINIDGLRQAETLSSQGFKEL

FEGYGNFNNTRNGAEIETLKEVNITKGANSIKSGSGSLGGSVIYKTKDARDYLLNKDYYVSYKKGYATENNQSFNTLTLAG

RYKKFDVLVVTTSRNGHELENYGYKNYNDKIQGKRREKADPYKIEQDSTLLKLSFNPTENHRFTLAADLYEHRSRGQDLS

YTLKYLKTLPDLPEVDSRHTNDKTKRHNISFSYENFSQTPFWDTLKITFSKQKIKTRARTDEYCDAGVRYCEGTANPAGLK

LKNGEITRRDGTPLQFKEINNTTTPNSNSNKDKTYDFSKLIDTNGKEIESGITRSNDTFWYDCSIFDCENPGKMKVAEGKT

YYRYDGTWKNNVQLEKKVLNGKEFARINNGTRGKTFPILPSSLGYLERLWQERDLDTNTQQLNLDLTKDFKTWRVEHN

LQYGSSYNTTMKRMVNRAGYDATDVQWWAKRTLGTRFDFLKNEEIVETCATTFGWNAFLCPRVDPEFSYLLPIKTKEK

SVYLFDNVVITDYLSFDLGYRYDNIHYQPKYKHGVTPKLPDDIVKELFIPLKSGQNNNDAEVKKNVQENIDYIAKQNKKYK

AHSYSFVSTIDPTSFLRLQLKYSKGFRAPTSDEMYFTFKHPDFTILPNTHLKPEIAKTKEIAFTLHHDDWGFISTSLFKTNYR

DFIDLVYKGEREFEVGNPNNRGKISFDTFQNINRDSAVVKGIEINSKVFLGKMAKFMDGFNLSYKYTYQKGRMDGNIP

MNAIQPKTMVYGLGYDHPSQKFGFNFYTTHVASKNPEDTYDIYAKDKNQTNTSIKWRSKSYTILDLIGYVQPIKNLTIRA

GVYNLTNRKYITWDSARSIRSFGTSNVIDQKTGQGINRFYAPGRNYKMSVQFEF 

>22653674|gi [OuterMembrane] membrane integral membrane protein|Outer membrane lipoprotein 

bfpB precursor (Bundle-forming pilus B) 

MKLGRYSLFLLCPLLASCSGNGFYKDNLGVIDKNILHADTSLLKSKNKEHYKSSDMVSKTDSIYIGNSSFQTYHGEPLPGKL

EGVHGIILRSSTPLGFDEVLSMIQDSSGIPIVKHTTKDVISGGVSSKSLAATVAEKMNSATGGKSTDQFDHLLLEVSSEHQ

LMDVNYQGALSTFLDKVAANYNLYWTYESGRIAFSNEETKRFSISILPGGKYTSKNSISSDSNSSSGSSGSSGSSSSDSGAE

LKFDSDVDFWKDIENSIKLILGSDGSYSISTSTSSVIVRTSSANMKKINEYINTLNAQLERQVTIDVAIYNVTTTDSSDLAMS

LEALLKHNGGVLGSVSTSNFAATSGTPSFTGYLNGNGDSSNQVLLNLLAEKGKVSVVTSASVTTMSGQPVPLKVGNDR

TYVSEIGTVLSQSSTSTTASTSTVTSGFLMNLLPQVADDGNILLQYGVTLSELVGSNNGFDQATVNGTVIQLPNVDSTTF

VQSSMLRNGNTLVLAGYEKKRNESVDQGVGTTSFKLLGGALNGSASRTVTVICITPRIIDLKASGE 

>18203592|gi [OuterMembrane] membrane integral membrane protein|Hemoglobin and hemoglobin-

haptoglobin binding protein C precursor 

MTNFKFTLLARSIAFALNASTAYAAQPTNQPTNQPTNQPTNQPTNQPTNQPTNQDSNLSEQLEQINVSGSTETINVKE

KKVGETQISAKKLAKQQASDSRDLVRYETGITVVETGRTGASGYAVRGVDENRVGIMVDGLRQAETLSSQGFKELFEGY

GNFNNTRNNIEIENVKTATITKGADSLKSGSGALGGSVIFETKDARDYLIDKDYYVSYKRGYQTMNNQNLKTLTLAGRSK

KFDILVVDTTRDGHEIENYDYKIYPNKQADLSAVGPTREKADPYQITRQSTLIKLGFQPNENHRLSVALDDSTLETKGMD

LSYAFRPYSQADKEIYGERIINDQSKRKNIQFSYENFSQTPFWDHIKLSYSSQKITNKARSDEYCHQSTCNGVSNPQGLHL

VEEKGVYKIVDKDNKDFNYQEDKNNPWSYGKELYNSKNEKISNDVDTEGGALDSVLINCEKLNCEKKKFPIYKEKDEEW

KDKYEHEDRDITIKELNGKKYGEISLKKSDSSGFTKYESARFLFPKSFGYSTDFVNDRDLNTNTQQIKLDLDKEFHLWHAQ

HQLKYGGLYEKTLKSMVNHQYNTAANVQWWADYFFCKKPVNGNRIPAPDHSAYRCKLMNSDIGKDTYLIPVTTKNN

VLYFGDNVQLTSWLGLDLNYRYDHVKYLPSYDKNIPVPNGLITGLFKKFKSTDYVYGNKYLVPKGYTNCTYTTDCYKQNF

EENLALLLRKTDYKHHSYNLGLNLDPTNWLRVQLKYANGFRAPTSDEIYMTFKHPQFSIQPNTDLKAETSKTKEVAFTFY



KNSSYITLNAFQNDYRNFIDLVEVGERPIEEGSVVRYPFHQNQNRDRARVRGIEIASRLEMGDLLEKLQRFPLGYKFTYQ

KGRIKDNGLHPKYKEFLELNKDEHPEYEAIARKPQPMNALQPTTSVYNIGYDAPSQKWGVDMYITNVAAKKAKDSFNS

QWTSMVARKEKIYDTESTVPAKKANGKEVKDSRGLWRNNRYTVIDTIAYWKPIKNLTFTAGVYNLTNKKYLTWDSARS

VRHLGTINRVETATGKGLNRLYAPGRNYRMSVQFEF 

>18203671|gi [OuterMembrane] membrane integral membrane protein|Hemoglobin and hemoglobin-

haptoglobin binding protein A precursor (Heme-repressible hemoglobin-binding protein) (Hgb) 

MTNFRLNVLAYSVMLGLTASVAYAEPTNQPTNQPTNQPTNQPTNQPTNQPTNQPTNQPTNQPTNQPTNQNSNASE

QLEQINVSGSTENTDTKAPPKIAETVKTAKKLEKEQAQDVKDLVRYETGITVVEAGRFGNSGFAVRGVEENRVAVQIDG

LHQAETISSQGFKELFEGYGNFNNTRNSAEIETLKQVTIRKGADSLKSGSGALGGSVSLDTKDARDYLLNKNYYASYKRGY

NTADNQNLNTLTLGGRYKYFDAIAVLTSRKGHELENFGYKNYNDKIQGKTREKADPYRRTQDSALLKIGFQPTENHRFS

VVADLYKQTSKGHDFSYTLKPNTQYMTYDEKELRHTNDKVERKNIAFVYENFTETPFWDTLKITYSHQKITTSARTDDYC

DGNDKCALAGNPLGMKYNQDNQLVGKDGKSAKYQDINKTQVIKERLPFTKPNGRWRFHKVDWDALKKKYPGVPIYA

SCLEEDNDPSEFCTYEVKTTKKENTFEINGKRYDLLSEADKNVISDEQRLPTNVSYLFSCDGLNCDKKTILGFKKRRNLLKIF

LFEVIEKRCQKYGKTKVKANDQLSGPYLFMPNKKGYQANLWSQRDLTSETKQINLDLTKHLELGKTQHDLSYGGLWSE

MEKSMTNLAGDTPLNVKWWAQYPHNCATFLPPSTMTPNAKPTLNPERTSTLCNNVNVFSFLIPVKTKTGALYFINDFR

VNNYVAFNLGYRYDRVKYEPEYIPGKTPKIPDDMVTNLYIKTPEFDASKADSDPDELSKKEANAAANIKEIAQPKKFSASS

YSFGTTLDPLNWLRLQAKYSKGFRAPTSDEIYFTFKHPDFSIQPNRDLQPETAKTKELSLTVHNDMGYITTSVFDTRYQNF

IDLSYQGRRDVHGHSKLIPFHFYQNVNRPNAKVTGFEIASQISLGNITKLFNGFSLSYKYTYQKGRINGNIPMNAIQPRTA

VYGVSYVHPDDKYGLDLYISHASAKNAEDTYNMFYKEEGKTDSTIKWRSKSYTTIDLLGYIKPIKNLTLRAGVYNLTNRKYI

TWDSARSIRPFGTSNMINQDTGLGINRFYAPERNYRMSVQFEF 

>20138858|gi [OuterMembrane] membrane integral membrane protein|Parvulin-like PPIase precursor 

(EC 5.2.1.8) (Peptidyl-prolyl cis-trans isomerase plp) (Rotamase plp) 

MKKLSVIFLSVSMLSSIAFGDEDKVVATYKGGEVKESQIMQEFKPQLNLQSGETIKNFDDFPLQDQEKLIKIYVNNLLLKE

EVAKSSITSSKEFQEKLENAKNQLAQQELLANYIKSNITDKMFDDEYNKYVDNLKGKEQIKVAHILVKSQKEANTVKTKLS

KGGNFTKLAEEFSLDKATASNGGIIGYIILNQPGQLVPEFEQKAFALKVNEVSTPVKTSFGWHIIKVLEKKPVPIPTKEEAK

VTIDNILAAEILKQYISDLEAKADLKIMLPKANSKTGS 

>2507590|gi [OuterMembrane] Outer membrane integral membrane protein 

MNVSKYVAIFSFVFIQLISVGKVFANADEWMTTFRENIAQTWQQPEHYDLYIPAITWHARFAYDKEKTDRYNERPWG

GGFGLSRWDEKGNWHGLYAMAFKDSWNKWEPIAGYGWESTWRPLADENFHLGLGFTAGVTARDNWNYIPLPVLL

PLASVGYGPVTFQMTYIPGTYNNGNVYFAWMRFQF 

>5051448|gi [OuterMembrane] Outer membrane integral membrane protein 

MKKTVFTCAMIALTGTAAAAQELQTANEFTVHTDLSSISSTRAFLKEKHKAAKHIGVRADIPFDANQGIRLEAGFGRSKK

NIINLETDENKLGKTKNVKLPTGVPENRIDLYTGYTYTQTLSDSLNFRVGAGLGFESSKDSIKTTKHTLHSSRQSWLAKVH

ADLLSQLGNGWYINPWSEVKFDLNSRYKLNTGVTNLKKDINQKTNGWGFGLGANIGKKLGESASIEAGPFYKQRTYKE

SGEFSVTTKSGDVSLTIPKTSIREYGLRVGIKF 

>15793832|gi [OuterMembrane] Outer membrane integral membrane protein 



MKKALATLIALALPAAALAEGASGFYVQADAAHAKASSSLGSAKGFSPRISAGYRINDLRFAVDYTRYKNYKAPSTDFKLY

SIGASAIYDFDTQSPVKPYLGARLSLNRASVDLGGSDSFSQTSTGLGVLAGVSYAVTPNVDLDAGYRYNYIGKVNTVKNV

RSGELSAGVRVKF 

>129246|gi [OuterMembrane] membrane lipoprotein|Outer surface protein A precursor 

MKKYLLGIGLILALIACKQNVSSLDEKNSVSVDLPGEMNVLVSKEKNKDGKYDLIATVDKLELKGTSDKNNGSGVLEGVK

ADKSKVKLTISDDLGQTTLEVFKEDGKTLVSKKVTSKDKSSTEEKFNEKGEVSEKIITRADGTRLEYTEIKSDGSGKAKEVLK

SYVLEGTLTAEKTTLVVKEGTVTLSKNISKSGEVSVELNDTDSSAATKKTAAWNSGTSTLTITVNSKKTKDLVFTKENTITV

QQYDSNGTKLEGSAVEITKLDEIKNALK 

>730235|gi [OuterMembrane] membrane lipoprotein|Outer surface protein A precursor 

MKKYLLGIGLILALIACKQNVSSLDEKNSVSVDLPGGMKVLVSKEKDKDGKYSLEATVDKLELKGTSDKNNGSGTLEGEK

TDKSKVKLTIAEDLSKTTFEIFKEDGKTLVSKKVTLKDKSSTEEKFNEKGEISEKTIVRANGTRLEYTDIKSDGSGKAKEVLKD

FTLEGTLAADGKTTLKVTEGTVVLSKNILKSGEITVALDDSDTTQATKKTGKWDSKTSTLTISVNSQKTKNLVFTKEDTITV

QKYDSAGTNLEGKAVEITTLKELKDALK 

>730238|gi [OuterMembrane] membrane lipoprotein|Outer surface protein A precursor (OSPA) 

MKKYLLGIGLILALIACKQNVSSLDEKNSVSVDVPGGMKVLVSKEKNKDGKYDLMATVDNVDLKGTSDKNNGSGILEGV

KADKSKVKLTVADDLSKTTLEVLKEDGTVVSRKVTSKDKSTTEAKFNEKGELSEKTMTRANGTTLEYSQMTNEDNAAKA

VETLKNGIKFEGNLASGKTAVEIKEGTVTLKREIDKNGKVTVSLNDTASGSKKTASWQESTSTLTISANSKKTKDLVFLTN

GTITVQNYDSAGTKLEGSAAEIKKLDELKNALR 

>3914248|gi [OuterMembrane] membrane lipoprotein|Outer surface protein C precursor (PC) 

MKKNTLSAILMTLFLFISCNNSGKDGNTSANSADESVKGPNLTEISKKITDSNAVLLAVKEVEALLSSIDEIAAKAIGKKIHQ

NNGLDTENNHNGSLLAGAYAISTLIKQKLDGLKNEGLKEKIDAAKKCSETFTNKLKEKHTDLGKEGVTDADAKEAILKTN

GTKTKGAEELGKLFESVEVLSKAAKEMLANSVKELTSPVVAESPKKP 

>3914249|gi [OuterMembrane] membrane lipoprotein|Outer surface protein C precursor (PC) 

MKKNTLSAILMTLFLFISCNNSGKGGDSASTNPADESAKGPNLTEISKKITDSNAFVLAVKEVETLVLSIDELAKKAIGQKI

DNNNGLAALNNQNGSLLAGAYAISTLITEKLSKLKNLEELKTEIAKAKKCSEEFTNKLKSGHADLGKQDATDDHAKAAILK

THATTDKGAKEFKDLFESVEGLLKAAQVALTNSVKELTSPVVAESPKKP 

>730234|gi [OuterMembrane] membrane lipoprotein|Outer surface protein A precursor 

MKKYLLGIGLILALIACKQNVSSLDEKNSVSVDLPGGMTVLVSKEKDKDGKYSLDATVDKLELKGTSDKNNGSGTLEGEK

TDKSKVKLTIADDLSQTKFEIFKEDGKTLVSKKVTLKDKSSTEEKFNEKGETSEKTIVRANGTRLEYTDIKSDGSGKAKEVLK

DFTLEGTLAADGKTTLKVTEGTVVLSKNILKSGEITVALDDSDTTQATKKTGNWDSKSSTLTISVNSQKTKNLVFTKEDTIT

VQKYDSAGTNLEGKAVEITTLKELKAALK 

>730233|gi [OuterMembrane] membrane lipoprotein|Outer surface protein A precursor 



MKKYLLGIGLILALIACKQNVSSLDEKNSVSVDLPGEMKVLVSKEKDKDGKYSLMATVDKLELKGTSDKNNGSGVLEGVK

ADKSKVKLTVSDDLSTTTLEVLKEDGKTLVSKKRTSKDKSSTEEKFNEKGELVEKIMARANGTILEYTGIKSDGSGKAKETL

KEYVLEGTLTAEKATLVVKEGTVTLSKHISKSGEVTAELNDTDSTQATKKTGKWDAGTSTLTITVNNKKTKALVFTKQDTI

TSQKYDSAGTNLEGTAVEIKTLDELKNALR 

>730237|gi [OuterMembrane] membrane lipoprotein|Outer surface protein A precursor 

MKKYLLGIGLILALIACKQNVSSLDEKNSASVDLPGEMKVLVSKEKDKDGKYSLKATVDKIELKGTSDKDNGSGVLEGTKD

DKSKAKLTIADDLSKTTFELFKEDGKTLVSRKVSSKDKTSTDEMFNEKGELSAKTMTRENGTKLEYTEMKSDGTGKAKEV

LKNFTLEGKVANDKVTLEVKEGTVTLSKEIAKSGEVTVALNDTNTTQATKKTGAWDSKTSTLTISVNSKKTTQLVFTKQD

TITVQKYDSAGTNLEGTAVEIKTLDELKNALK 

>730236|gi [OuterMembrane] membrane lipoprotein|Outer surface protein A precursor 

MKKYLLGIGLILALIACKQNVSSLDEKNSVSVDLPGEMKVLVSKEKDKDGKYSLMATVDKLELKGTSDKSNGSGTLEGEK

SDKSKAKLTISEDLSKTTFEIFKEDGKTLVSKKVNSKDKSSIEEKFNAKGELSEKTILRANGTRLEYTEIKSDGTGKAKEVLKD

FALEGTLAADKTTLKVTEGTVVLSKHIPNSGEITVELNDSNSTQATKKTGKWDSNTSTLTISVNSKKTKNIVFTKEDTITVQ

KYDSAGTNLEGNAVEIKTLDELKNALK 

>730239|gi [OuterMembrane] membrane lipoprotein|Outer surface protein B precursor 

MKQYLLGFTLVFALIACAQKGANPEQKGGDADVLNTSKTEKYLNKNLPSEAEDLVSLFNDSEIFVSKEKNKDGKYVLRAI

VDTVELKGVADKNDGSEGKLEGLKPDNSKVTMSISKDQNTITIETRDSSNTKVASKVFKKDGSLTEESYKAGQLDSKKLT

RSNKTTLEYSDMTNAENATTAIETLKNGIEFKGSLVGGKATLQIVESTVTLTREIDKDGKLKIYLKDTASSSKKTVSWNDTD

TLTISAEGKKTKDLVFLTDGTITVQNYDSASGTTLEGTATEIKNLEALKTALK 

>129247|gi [OuterMembrane] membrane lipoprotein|Outer surface protein B precursor 

MRLLIGFALALALIGCAQKGAESIGSQKENDLNLEDSSKKSHQNAKQDLPAVTEDSVSLFNGNKIFVSKEKNSSGKYDLR

ATIDQVELKGTSDKNNGSGTLEGSKPDKSKVKLTVSADLNTVTLEAFDASNQKISSKVTKKQGSITEETLKANKLDSKKLT

RSNGTTLEYSQITDADNATKAVETLKNSIKLEGSLVVGKTTVEIKEGTVTLKREIEKDGKVKVFLNDTAGSNKKTGKWEDS

TSTLTISADSKKTKDLVFLTDGTITVQQYNTAGTSLEGSASEIKNLSELKNALK 

>15645712|gi [Extracellular] conserved hypothetical secreted protein  

MLENVKKSFFRVLCLGALCLGGLMAEQDPKELVGLGAKSYKEKDFTQAKKYFEKACDLKENSGCFNLGVLYYQGQGVE

KNLKKAASFYAKACDLNYSNGCHLLGNLYYSGQGVSQNTNKALQYYSKACDLKYAEGCASLGGIYHDGKVVTRDFKKA

VEYFTKACDLNDGDGCTILGSLYDAGRGTPKDLKKALASYDKACDLKDSPGCFNAGNMYHHGEGATKNFKEALARYSK

ACELENGGGCFNLGAMQYNGEGVTRNEKQAIENFKKGCKLGAKGACDILKQLKIKV 

>12643339|gi [Extracellular] HcpA protein precursor (Cysteine-rich 28 kDa protein) 

MLGNVKKTLFGVLCLGTLCLRGLMAEPDAKELVNLGIESAKKQDFAQAKTHFEKACELKNGFGCVFLGAFYEEGKGVGK

DLKKAIQFYTKGCELNDGYGCNLLGNLYYNGQGVSKDAKKASQYYSKACDLNHAEGCMVLGSLHHYGVGTPKDLRKAL

DLYEKACDLKDSPGCINAGYIYSVTKNFKEAIVRYSKACELKDGRGCYNLGVMQYNAQGTAKDEKQAVENFKKGCKSSV

KEACDALKELKIEL 



>15214004|gi [Extracellular] Flagellin A (Flagellin core protein) 

MTINVNTNVSAMTAQRYLTKATGELNTSMERLSSGNRINSAKDDAAGLQISNRLTAQSRGLDVAMRNANDGISIAQT

AEGAMNESTSILQRMRDLALQSANGTNSASERQALNEESVALQDELNRIAETTSFGGRKLLNGSFGEASFQIGSSSGEAI

IMGLTSVRADDFRMGGQSFIAEQPKTKEWGVPPTARDLKFEFTKKDGEAVVLDIIAKDGDDIEELATYINGQTDLFKAS

VDQEGKLQIFVAEPNIEGNFNISGGLATELGLNGGPGVKTTVQDIDITSVGGSQNAVGIIDAALKYVDSQRADLGAKQN

RLSHSISNLSNIQENVEASKSRIKDTDFAKETTQLTKSQILQQAGTSILAQAKQLPNSAISLLQ 

>13124174|gi [Extracellular] A-type flagellar hook-associated protein 2 (HAP2) (Filament cap protein) 

(Flagellar cap protein) 

MANSTTINGYNSGLDIKNIVSTLVAAEKAPKEAQLKRLESDTTAKFTGIGQLKSAISDLQTILKELNKPELFQKRSASTSDEK

FATATATKDALPGIYKLEVTQLASVSKVATASFADGYKTTSGGTLTIKQGADDAGVTVNVAAGATLAEVRDSLNAQLKD

KGITANIVNNPGDGTSRLVFTGKDSGAGKDVFVQGSSGLENFNIGSVGADGKLTLSQLDGTSSSSSGYITQAKNAKFSID

GLTLESPTNTVDKVINGVTFELKTVTDTNKPITISVEQDRGGVKDNIKKFVEAYNKLVGVTSELTGVTKVGDDKAPVVGA

LVGDSSVRNLLTTMRNEMVQPGQGTDVRMLADMGITTKKDGTLEIDDKKLDKVLKDKFESVSALFTGDTGLMKRLDD

KLTPYTQTGGVLQQRLDGLQDTIKSVDTQREALNRRVEQLQDRLLKQFTAMDQLIGQLNQTSGRMAQALSSLPGLVK

KS 

>7531106|gi [Extracellular] "Endo-1,3-1,4-beta-glycanase exsH (EC 3.2.1.-) (Succinoglycan biosynthesis 

protein exsH)" 

MSKTVLNAVGTPLYYSGSSTAWFSATGSGPTLHGTAGNDSMWGDSSVNVTMIGGRGDDIYYLYSSINRAYEAAGEGV

DTISTWMSYTLPANFENLTVTGSGRFAFGNEADNIIKGGSGTQTIDGRGGNDVLIGAGGADTFVFARGNGSDLITDFNY

DDIVRLDGYGFTSFEQILSNVAQEGADLRLHLADGESLVFANTTADELQAHQFRLSLDRSVLSQTFSDEFNTLQLRNGTS

GVWDAKFWWAPEKGATLSSNGEQQWYINPSYEPTASVNPFSVNNGVLTITAAPASEAIQAEINGYDYTSGMLTTYSSF

AQTYGYFEMRADMPDDQGVWPAFWLLPADGSWPPELDVVEMRGQDSNTVIATVHSNETGSRTSIENSVKVADASG

FHTYGVLWTEEEIVWYFDDAAIARADTPSDMHDPMYMLVNLAVGGIAGTPRDGLADGSEMKIDYIKAYSLDADWQI 

>15214005|gi [Extracellular] Flagellin C 

MAVNVNTNVSAMTAQRYLTSATNAQQSSMERLSSGYKINSAKDDAAGLQISNRLNVQSRGLGVAVRNANDGISMA

QTAEGAMKETTNILQRMRDLSLQSANGSNSKADRVAIQEEITALNDELNRVAETTSFGGNKLLNGTFATKSFQIGADN

GEAVMLNIKDMRSDNALMGGKTYQAANGKDKNWGVEAGKTDLTITLKDKREGDVTISINAKEGDDIEELATYINGQT

DMIKASVDEEGKLQLFTDNNRIDGAATFGGALAGELGIGAAQDVTVDTLDVTTVGGAQESVAIVDAALKYVDSHRAEL

GAFQNRFNHAINNLDNINENVNASKSRIKDTDFAKETTALTKAQILSQASSSVLAQAKQAPNSALALLG 

>15214006|gi [Extracellular] Flagellin B 

MAINVNTNVSAMTAQRYLNGAADGMQKSMERLSSGYKINSARDDAAGLQISNRLTSQSRGLDMAVKNANDGISIAQ

TAEGAMNETTNILQRMRDLALQSSNGSNSSSERRAIQEEVSALNDELNRIAETTSFGGNKLLNGSFGSKSFQIGADSGE

AVMLSMGSMRSDTQAMGGKSYRAQEGKAADWRVGAATDLTLSYTNKQGEAREVTINAKQGDDLEELATYINGQTE

DVKASVGEDGKLQLFASSQKVNGDVTIGGGLGGEIGFDAGRNVTVADVNVSTVAGSQEAVSILDGALKAVDSQRASL

GAFQNRFGHAISNLDNVNENVNASRSRIRDTDYARETTAMTKAQILQQASTSVLAQAKQSPSAALSLLG 



>3914944|gi [Extracellular] Levansucrase (EC 2.4.1.10) (Beta-D-fructofuranosyl transferase) (Sucrose 6-

fructosyl transferase) 

MSNINYAPTIWSRADALKVNENDPTTTQPLVSPDFPVMSDTVFIWDTMPLRELDGTVVSVNGWSVIVTLTADRHPDD

PQYVGANGRYDIKRDWEDRHGRARMCYWYSRTGKDWIFGGRVMAEGVSPTTREWAGTPVLLNDKGDIDLYYTCVT

PGAAIAKVRGRIVTSDKGVELKDFTEVKTLFEADGKYYQTEAQNSTWNFRDPSPFIDPNDGKLYMVFEGNVAGERGTH

TVGAAELGPVPPGHEETGGARFQVGCIGLAVAKDLSGDEWEILPPLVTAVGVNDQTERPHYVFQDGKYYLFTISHKFTY

ADGVTGPDGVYGFVGEHLFGPYRPMNASGLVLGNPPAQPFQTYSHCVMPNGLVTSFIDSVPTSGEDYRIGGTEAPTV

RILLEGDRSFVQEVYDYGYIPAMKNVVLS 

>18202112|gi [Extracellular] Flagellar hook-associated protein 2 (HAP2) (Filament cap protein) (Flagellar 

cap protein) 

MAGELYFSGVTGAYDWGSVLDNIMAVKSIPIQKLQQKKQLINQKLQILGEFSQKLSDLKNLIENFNLESALKTKKADVSD

SDVISVSVSENAPEISFSVNVLNTASKEILVYDAGFNSLDETIGSDGSFTLRYYTSPTDYVEYTIDYSLIDTLKDIVNKINETQ

DYVKASIYYDGNKYKLMLAETSEENSTVETAPDLSTKAIHLLGTLPHQFGNNVLIQQAKNARIQIGSGDVIESAGNTFEN

VIEGVSISAKRAGTSEVSISQDFSKIREFLNNFVKSYNEVVSQVKSLTLGENAPFRGENTIMNVKYGLSDTLTPLMELGLIE

YKEDGTISLSGNLESVINEKPDEFKLKMTQFLESAKAVAKVNYEAFEDFKEYLNDQAERIDENIRLLSQRLVQEEQILKRQF

AQLEDFMNYANQIRERLKQFMVSISEMNGGNNK 

>3914947|gi [Extracellular] Levansucrase (EC 2.4.1.10) (Beta-D-fructofuranosyl transferase) (Sucrose 6-

fructosyl transferase) 

MSTSSSAVSQLKNSPLAGNINYEPTVWSRADALKVNENDPTTTQPLVSADFPVMSDTVFIWDTMPLRELDGTVVSVN

GWSVILTLTADRHPNDPQYLDANGRYDIKRDWEDRHGRARMSYWYSRTGKDWIFGGRVMAEGVSPTTREWAGTPI

LLNDKGDIDLYYTCVTPGAAIAKVRGRIVTSDQGVELKDFTQVKKLFEADGTYYQTEAQNSSWNFRDPSPFIDPNDGKL

YMVFEGNVAGERGSHTVGAAELGPVPPGHEDVGGARFQVGCIGLAVAKDLSGEEWEILPPLVTAVGVNDQTERPHYV

FQDGKYYLFTISHKFTYAEGLTGPDGVYGFVGEHLFGPYRPMNASGLVLGNPPEQPFQTYSHCVMPNGLVTSFIDSVPT

EGEDYRIGGTEAPTVRILLKGDRSFVQEEYDYGYIPAMKDVTLS 

>29611943|gi [Extracellular] Polar flagellin F 

MAITVNTNVAALVAQRHLTSATDMLNQSMERLSSGKRINSAKDDAAGLQISNRLQSQMSGLDVAVRNANDGISIMQ

TAEGAMNEVTNIMQRMRDLSLQSANGSNSQVERTALQEEVTALNDELNRIAETTSFGGRKLLNGAFGKSSFQIGAASG

EAVQIELKSMRTDGLEMGGFSYVAQGRADSDWQVKENANDLTMSFINRSGETEKIQINAKSGDDIEELATYINGQTDK

VTASVNEKGQLQIFMAGEDTAGTISFSGDLASELGMSLKGYDAVNNLNITTVGGAQQAVAVLDTAMKFVDSQRAELG

AYQNRFNHAINNLDNIHENLAASNSRIQDTDYAKETTQMVKQQILQQVSTTILAQAKQAPNLALTLLG 

>120437|gi [Extracellular] Pap fimbrial major pilin protein precursor (Pap pili) 

MIKSVIAGAVAMAVVSFGVNNAAPTIPQGQGKVTFNGTVVDAPCSISQKSADQSIDFGQLSKSFLEAGGVSKPMDLDI

ELVNCDITAFKGGNGAKKGTVKLAFTGPIVNGHSDELDTNGGTGTAIVVQGAGKNVVFDGSEGDANTLKDGENVLHY

TAVVKKSSAVGAAVTEGAFSAVANFNLTYQ 

>130204|gi [Extracellular] Fimbrial protein precursor (Pilin) 



MNAVLSVQGASAPVKKKSFFSKFTRLNMLRLARAVIPAAVLMMFFPQLAMAAGSSGQDLMASGNTTVKATFGKDSS

VVKWVVLAEVLVGAVMYMMTKNVKFLAGFAIISVFIAVGMAVVGL 

>129755|gi [Extracellular] Pectate lyase B precursor (EC 4.2.2.2) 

MKSLITPIAAGLLLAFSQYSLAADTGGYTKTDGGDVSGAVKKTASSMQDIVNIIEAAKVDANGKKVKGGAYPLVITYTGN

EDSLINAAAANICGQWSKDARGVEIKDFTKGLTIIGANGSSANFGIWIVNSSDIVVRNMRIGYLPGGAQDGDMFRIDNS

PNVWLDHNELFAANHECDGTKDGDTTFESAIDIKKGATYVTISYNYIHGVKKVGLSGFSSSDTAERNITYHHNIYSDVNA

RLPLQRGGNVHAYNNLYTGITSSGLNVRQNGKALIENNWFENAVSPVTSRYDGSNFGTWVLKGNNITKPADFATYNIT

WTPDTKEYRNADTWTSTGTYPTVPYSYSPVSAQCVKDKLANYAGVGKNLATLASSACK 

>129759|gi [Extracellular] Pectate lyase E precursor (EC 4.2.2.2) 

MKNTRVRSIGTKSLLAAVVTAALMATSAYAAVETDAATTGWATQNGGTTGGAKAAKAVEVKNISDFKKALNGTDSSA

KIIKVTGPIDISGGKAYTSFDDQKARSQISIPSNTTIIGVGSNGKFTNGSLVIKGVKNVILRNLYIETPVDVAPHYESGDGW

NAEWDAAVIDNSTNVWVDHVTISDGSFTDDKYTTKDGEKYVQHDGALDIKKGSDYVTISYSRFELHDKTILIGHSDSNG

SQDSGKLRVTFHNNVFDRVTERAPRVRFGSIHAYNNVYLGDVKHSVYPYLYSFGLGTSGSILSESNSFTLSNLKSIDGKNP

ECSIVKQFNSKVFSDKGSLVNGSTTTKLDTCGLTAYKPTLPYKYSAQTMTSSLATSINNNAGYGKL 

>12231017|gi [Extracellular] Hemolytic phospholipase C precursor (EC 3.1.4.3) (PLC-H) (Heat labile- 

hemolysin) (Phosphatidylcholine cholinephosphohydrolase) 

MTENWKFRRRTFLKHGAQAATLAGLSGLFPETLRRALAVEPDIRTGTIQDVQHVVILMQENRSFDHYFGHLNGVRGFN

DPRALKRQDGKPVWYQNYKYEFSPYHWDTKVTSAQWVSSQNHEWSAFHAIWNQGRNDKWMAVQYPEAMGYFK

RGDIPYYYALADAFTLCEAYHQSMMGPTNPNRLYHMSGRAAPSGDGKDVHIGNDMGDGTIGASGTVDWTTYPERLS

AAGVDWRVYQEGGYRSSSLWYLYVDAYWKYRLQEQNNYDCNALAWFRNFKNAPRDSDLWQRAMLARGVDQLRK

DVQENTLPQVSWIVAPYCYCEHPWWGPSFGEYYVTRVLEALTSNPEVWARTVFILNYDEGDGFYDHASAPVPPWKD

GVGLSTVSTAGEIEVSSGLPIGLGHRVPLIAISPWSKGGKVSAEVFDHTSVLRFLERRFGVVEENISPWRRAVCGDLTSLF

DFQGAGDTQVAPDLTNVPQSDARKEDAYWQQFYRPSPKYWSYEPKSLPGQEKGQRPTLAVPYQLHATLALDIAAGKL

RLTLGNDGMSLPGNPQGHSAAVFQVQPREVGNPRFYTVTSYPVVQESGEELGRTLNDELDDLLDANGRYAFEVHGPN

GFFREFHGNLHLAAQMARPEVSVTYQRNGNLQLNIRNLGRLPCSVTVTPNPAYTREGSRRYELEPNQAISEVWLLRSSQ

GWYDLSVTASNTEANYLRRLAGHVETGKPSRSDPLLDIAAT 

>120439|gi [Extracellular] PAP fimbrial minor pilin protein precursor 

MRLRFSVPLFFFGCVFVHGVFAGPFPPPGMSLPEYWGEEHVWWDGRAAFHGEVVRPACTLAMEDAWQIIDMGETP

VRDLQNGFSGPERKFSLRLRNCEFNSQGGNLFSDSRIRVTFDGVRGETPDKFNLSGQAKGINLQIADVRGNIARAGKV

MPAIPLTGNEEALDYTLRIVRNGKKLEAGNYFAVLGFRVDYE 

>32172419|gi [Extracellular] Serralysin precursor (EC 3.4.24.40) (Extracellular metalloproteinase) (Zinc 

proteinase) 

MQSTKKAIEITESNFAAATTGYDAVDDLLHYHERGNGIQINGKDSFSNEQAGLFITRENQTWNGYKVFGQPVKLTFSFP

DYKFSSTNVAGDTGLSKFSAEQQQQAKLSLQSWADVANITFTEVAAGQKANITFGNYSQDRPGHYDYGTQAYAFLPN

TIWQGQDLGGQTWYNVNQSNVKHPATEDYGRQTFTHEIGHALGLSHPGDYNAGEGNPTYRDVTYAEDTRQFSLMS



YWSETNTGGDNGGHYAAAPLLDDIAAIQHLYGANLSTRTGDTVYGFNSNTGRDFLSTTSNSQKVIFAAWDAGGNDTF

DFSGYTANQRINLNEKSFSDVGGLKGNVSIAAGVTIENAIGFRQRLIVGNAANNVLKGGAGNDVLFGGGGADELWGG

AGKDIFVFSAASDSAPGASDWIRDFQKGIDKIDLSFFNKEAQSSDFIHFVDHFSGAAGEALLSYNASNNVTDLSVNIGGH

QAPDFLVKIVGQVDVATDFIV 

>130346|gi [Extracellular] Pectinesterase A precursor (EC 3.1.1.11) (Pectin methylesterase A) (PE A) 

MLKTISGTLALSLIIAASVHQAQAATTYNAVVSKSSSDGKTFKTIADAIASAPAGSTPFVILIKNGVYNERLTITRNNLLLKG

ESRNGAVIAAATAAGTLKSDGSKWGTAGSSTITISAKDFSAQSLTIRNDFDFPANQAKSDSDSSKIKDTQAVALYVTKSG

DRAYFKDVSLVGYQDTLYVSGGRSFFSDCRISGTVDFIFGDGTALFNNCDLVSRYRADVKSGNVSGYLTAPSTNINQKYG

LVITNSRVIRESDSVPAKSYGLGRPWHPTTTFSDGRYADPNAIGQTVFLNTSMDNHIYGWDKMSGKDKNGNTIWFNP

EDSRFFEYKSYGAGAAVSKDRRQLTDAQAAEYTQSKVLGDWTPTLP 

>14548342|gi [Extracellular] Extracellular deoxyribonuclease precursor (EC 3.1.21.-) (DNase) 

MMIFRFVTTLAASLPLLTFAAPISFSHAKNEAVKIYRDHPVSFYCGCEIRWQGKKGIPDLESCGYQVRKNENRASRIEWE

HVVPAWQFGHQLQCWQQGGRKNCTRTSPEFNQMEADLHNLTPAIGEVNGDRSNFSFSQWNGVDGVTYGQCEMQ

VNFKERTAMPPERARGAIARTYLYMSEQYGLRLSKAQSQLMQAWNNQYPVSEWECVRDQRIEKVQGNSNRFVREQ

CPN 

>129620|gi [Extracellular] Fimbrial protein papE precursor 

MKKIRGLCLPVMLGAVLMSQHVHAVDNLTFRGKLIIPACTVSNTTVDWQDVEIQTLSQNGNHEKEFTVNMRCPYNLG

TMKVTITATNTYNNAILVQNTSNTSSDGLLVYLYNSNAGNIGTAITLGTPFTPGKITGNNADKTISLHAKLGYKGNMQNL

IAGPFSATATLVASYS 

>129621|gi [Extracellular] PapF fimbrial adapter precursor 

MIRLSLFISLLLTSVAVLADVQINIRGNVYIPPCTINNGQNIVVDFGNINPEHVDNSRGEVTKTISISCPYKSGSLWIKVTGN

TMGGGQNNVLATNITHFGIALYQGKGMSTPLILGNGSGNGYGVTAGLDTARSTFTFTSVPFRNGSGILNGGDFQTTAS

MSMIYN 

>120368|gi [Extracellular] "Type-1 fimbrial protein, C chain precursor (Type-1C pilin)" 

MKLKFISMAVFSALTLGVATNASAVTTVNGGTVHFKGEVVNAACAVNTNSFDQTVNLGQVRSERLKVDGAKSNPVGF

TIELNDCDSQVSAGAGIVFSGPAVTGKTDVLALQSSAAGSATNVGVQITDHTGKVVPLDGTASSTFTLTDGTNKIPFQA

VYYATGQATAGIANADATFKVQYQ 

>114081|gi [Extracellular] Aqualysin I precursor (EC 3.4.21.-) 

MRKTYWLMALFAVLVLGGCQMASRSDPTPTLAEAFWPKEAPVYGLDDPEAIPGRYIVVFKKGKGQSLLQGGITTLQAR

LAPQGVVVTQAYTGALQGFAAEMAPQALEAFRQSPDVEFIEADKVVRAWATQSPAPWGLDRIDQRDLPLSNSYTYTA

TGRGVNVYVIDTGIRTTHREFGGRARVGYDALGGNGQDCNGHGTHVAGTIGGVTYGVAKAVNLYAVRVLDCNGSGS

TSGVIAGVDWVTRNHRRPAVANMSLGGGVSTALDNAVKNSIAAGVVYAVAAGNDNANACNYSPARVAEALTVGAT

TSSDARASFSNYGSCVDLFAPGASIPSAWYTSDTATQTLNGTSMATPHVAGVAALYLEQNPSATPASVASAILNGATTG



RLSGIGSGSPNRLLYSLLSSGSGSTAPCTSCSYYTGSLSGPGDYNFQPNGTYYYSPAGTHRAWLRGPAGTDFDLYLWRW

DGSRWLTVGSSTGPTSEESLSYSGTAGYYLWRIYAYSGSGMYEFWLQRP 

>123197|gi [Extracellular] "Hemolysin, plasmid" 

MTTITTAQIKSTLQSAKQSAANKLHSAGQSTKDALKKAAEQTRNAGNRLILLIPKDYKGQGSSLNDLVRTADELGIEVQY

DEKNGTAITKQVFGTAEKLIGLTERGVTIFAPQLDKLLQKYQKAGNILGGGAENIGDNLGKAGGILSTFQNFLGTALSSM

KIDELIKKQKSGGNVSSSELAKASIELINQLVDTVASLNNNVNSFSQQLNTLGSVLSNTKHLNGVGNKLQNLPNLDNIGA

GLDTVSGILSAISASFILSNADADTRTKAAAGVELTTKVLGNVGKGISQYIIAQRAAQGLSTSAAAAGLIASAVTLAISPLSF

LSIADKFKRANKIEEYSQRFKKLGYDGDSLLAAFHKETGAIDASLTTISTVLASVSSGISAAATTSLVGAPVSALVGAVTGIIS

GILEASKQAMFEHVASKMADVIAEWEKKHGKNYFENGYDARHAAFLEDNFKILSQYNKEYSVERSVLITQQHWDTLIG

ELAGVTRNGDKTLSGKSYIDYYEEGKRLEKKXDEFQKQVFDPLKGNIDLSDSKSSTLLKFVTPLLTPGEEIRERRQSGKYEYI

TELLVKGVDKWTVKGVQDKGAVYDYSNLIQHASVGNNQYREIRIESHLGDGDDKVFLSAGSANIYAGKGHDVVYYDKT

DTGYLTIDGTKATEAGNYTVTRVLGGDVKVLQEVVKEQEVSVGKRTEKTQYRSYEFTHINGKNLTETDNLYSVEELIGTT

RADKFFGSKFTDIFHGADGDDLIEGNDGNDRLYGDKGNDTLSGGNGDDQLYGGDGNDKLIGVAGNNYLNGGDGDD

EFQVQGNSLAKNVLFGGKGNDKLYGSEGADLLDGGEGDDLLKGGYGNDIYRYLSGYGHHIIDDDGGKEDKLSLADIDFR

DVAFKREGNDLIMYKGEGNVLSIGHKNGITFRNWFEKESGDISNHEIEQIFDKSGRIITPDSLKKALEYQQRNNKASYVY

GNDALAYGSQGDLNPLINEISKIISAAGSFDVKEERTAASLLQLSGNASDFSYGRNSITLTTSA 

>113486|gi [Extracellular] Aerolysin precursor 

MKALKITGLSLIISATLAAQTNAAEPIYPDQLRLFSLGEDVCGTDYRPINREEAQSVRNNIVAMMGQWQISGLANNWVI

LGPGYNGEIKPGKASTTWCYPTRPATAEIPVLPAFNIPDGDAVDVQWRMVHDSANFIKPVSYLAHYLGYAWVGGDHS

QFVGDDMDVIQEGDDWVLRGNDGGKCDGYRCNEKSSIRVSNFAYTLDPGSFSHGDVTQSERTLVHTVVGWATNISD

TPQSGYDVTLNYTTMSNWSKTNTYGLSEKVSTKNKFKWPLVGETEVSIEIAANQSWASQNGGAVTTALSQSVRPVVP

ARSRVPVKIELYKANISYPYEFKADMSYDLTFNGFLRWGGNAWHTHPEDRPTLSHTFAIGPFKDKASSIRYQWDKRYLP

GEMKWWDWNWAIQQNGLATMQDSLARVLRPVRASITGDFRAESQFAGNIEIGTPVPLGSDSKVRRTRSVDGANTG

LKLDIPLDAQELAELGFENVTLSVTPARN 

>113485|gi [Extracellular] Aerolysin precursor 

MQKIKLTGLSLIISGLLMAQAQAAEPVYPDQLRLFSLGQGVCGDKYRPVNREEAQSVKSNIVGMMGQWQISGLANG

WVIMGPGYNGEIKPGTASNTWCYPTNPVTGEIPTLSALDIPDGDEVDVQWRLVHDSANFIKPTSYLAHYLGYAWVGG

NHSQYVGEDMDVTRDGDGWVIRGNNDGGCDGYRCGDKTAIKVSNFAYNLDPDSFKHGDVTQSDRQLVKTVVGWA

VNDSDTPQSGYDVTLRYDTATNWSKTNTYGLSEKVTTKNKFKWPLVGETELSIEIAANQSWASQNGGSTTTSLSQSVR

PTVPARSKIPVKIELYKADISYPYEFKADVSYDLTLSGFLRWGGNAWYTHPDNRPNWNHTFVIGPYKDKASSIRYQWDK

RYIPGEVKWWDWNWTIQQNGLSTMQNNLARVLRPVRAGITGDFSAESQFAGNIEIGAPVPLAADSKVRRARSVDGA

GQGLRLEIPLDAQELSGLGFNNVSLSVTPAANQ 

>123187|gi [Extracellular] "Hemolysin, chromosomal" 

MPTITAAQIKSTLQSAKQSAANKLHSAGQSTKDALKKAAEQTRNAGNRLILLIPKDYKGQGSSLNDLVRTADELGIEVQY

DEKNGTAITKQVFGTAEKLIGLTERGVTIFAPQLDKLLQKYQKAGNKLGGSAENIGDNLGKAGSVLSTFQNFLGTALSSM

KIDELIKKQKSGGNVSSSELAKASIELINQLVDTAASLNNVNSFSQQLNKLGSVLSNTKHLNGVGNKLQNLPNLDNIGAG



LDTVSGILSAISASFILSNADADTGTKAAAGVELTTKVLGNVGKGISQYIIAQRAAQGLSTSAAAAGLIASVVTLAISPLSFLS

IADKFKRANKIEEYSQRFKKLGYDGDSLLAAFHKETGAIDASLTRISTVLASVSSGISAAATTSLVGAPVSALVGAVTGIISGI

LEASKQAMFEHVASKMADVIAEWEKKHGKNYFENGYDARHAAFLEDNFKILSQYNKEYSVERSVLITQQHWDTLIGEL

AGVTRNGDKTLSGKSYIDYYEEGKRLEKKPDEFQKQVFDPLKGNIDLSDSKSSTLLKFVTPLLTPGEEIRERRQSGKYEYITE

LLVKGVDKWTVKGVQDKGSVYDYSNLIQHASVGNNQYREIRIESHLGDGDDKVFLSAGSANIYAGKGHDVVYYDKTDT

GYLTIDGTKATEAGNYTVTRVLGGDVKVLQEVVKEQEVSVGKRTEKTQYRSYEFTHINGKNLTETDNLYSVEELIGTTRA

DKFFGSKFADIFHGADGDDHIEGNDGNDRLYGDKGNDTLSGGNGDDQLYGGDGNDKLIGGAGNNYLNGGDGDDEL

QVQGNSLAKNVLSGGKGNDKLYGSEGADLLDGGEGNDLLKGGYGNDIYRYLSGYGHHIIDDDGGKDDKLSLADIDFRD

VAFRREGNDLIMYKAEGNVLSIGHKNGITFKNWFEKESGDISNHQIEQIFDKDGRVITPDSLKKALEYQQSNNKASYVYG

NDALAYGSQGNLNPLINEISKIISAAGNFDVKEERAAASLLQLSGNASDFSYGRNSITLTASA 

 

>130206|gi [Extracellular] Fimbrial protein precursor (Pilin) 

MNTVLSVQGASAPVKKKSFFSKFTRLNMLRLARAVIPAAVLMMFFPQLAMAAQGQDLMASGNTTVKATFGKDSSVV

KWVVLAEVLVGAVMYMMTKNVKFLAGFAIISVFIAVGMAVVGLK 

>129757|gi [Extracellular] Pectate lyase C precursor (EC 4.2.2.2) 

MKSLITPITAGLLLALSQPLLAATDTGGYAATAGGNVTGAVSKTATSMQDIVNIIDAARLDANGKKVKGGAYPLVITYTG

NEDSLINAAAANICGQWSKDPRGVEIKEFTKGITIIGANGSSANFGIWIKKSSDVVVQNMRIGYLPGGAKDGDMIRVDD

SPNVWVDHNELFAANHECDGTPDNDTTFESAVDIKGASNTVTVSYNYIHGVKKVGLDGSSSSDTGRNITYHHNYYND

VNARLPLQRGGLVHAYNNLYTNITGSGLNVRQNGQALIENNWFEKAINPVTSRYDGKNFGTWVLKGNNITKPADFSTY

SITWTADTKPYVNADSWTSTGTFPTVAYNYSPVSAQCVKDKLPGYAGVGKNLATLTSTACK 

>6166178|gi [Extracellular] F17 fimbrial protein precursor (F17 pilin) (F17 fimbrial adhesive antigen) 

MQKIQFILGILAAASSSATLAYDGKITFNGKVVDQTCSVTTESKNLTVKLPTVSANSLASSGKVVGLTPFTILLEGCNTPAV

TGAQNVNAYFEPNANTDYTTGNLTNTASSGASNVQIQLLNADGVKAIKLGQAAAAQSVDTVAINDANVTLRYNAQYY

ATGVATAGDVTSTVNYTIAYQ 

>120413|gi [Extracellular] F41 fimbrial protein precursor (Adhesin F41) 

MKKTLIALAVAASAAVSGSVMAADWTEGQPGDIIIGGEITSPSVKWLWKTGEGLSSFSNTTNEIVKRKLNISVPTDELFL

AAKMSDGIKGVFVGNTLIPKIEMASYDGSVITPSFTSNTAMDIAVKVKNSGDNTELGTLSVPLSFGAAVATIFDGDTTDS

AVAHIIGGSAGTVFEGLVNPGRFTDQNIAYKWNGLSKAEMAGYVEKLMPGQSASTSYSGFHNWDDLSHSNYTSANK

ASYLSYGSGVSAGSTLVMNLNKDVAGRLEWVAPVTITVIYS 

>130203|gi [Extracellular] Fimbrial protein precursor (Pilin) (Propilin) 

MNLSFAKGGLPAPVKNRAWQYCQMAWRGVTSKKALSRLAALSPLLLLGVGQMASATDLLAGGKDDVKATFGADSFV

MMCIIIAELIVGVAMYIRTKNLLILLGLVVVIVFTTVGLTFIK 

>462119|gi [Extracellular] Fimbrial protein precursor 



MRKSASAVAVLALIACGSAHAAGFVGNKAVVQAAVTIAAQNTTSANWSQDPGFTGPAVAAGQKVGTLSITATGPHN

SVSIAGKGASVSGGVATVPFVDGQGQPVFRGRIQGANINDQANTGIDGLAGWRVASSQETLNVPVTTFGKSTLPAGT

FTATFYVQQYQN 

>120363|gi [Extracellular] Fimbrial subunit type 1 precursor 

MKIKTLAIVVLSALSLSSAAALADTTTVNGGTVHFKGEVVNAACAVDAGSVDQTVQLGQVRTASLKQAGANSSAVVFN

IQLNDCDTTVATKAAVAFLGTAIGPTHTDVLALQSSAAGSATNVGVQILDRTGAGLALDGATFSSETTLNNGTNTIPFQA

RYFATGAATPGAANADATFKVQYQ 

>120373|gi [Extracellular] Fimbrial subunit type 3 precursor 

MKKVLLSAAMATAFFGMAAANAADTNVGGGQVNFFGKVTDVSCTVSVNGQGSDANVYLSPVTLTEVKAAAADTYL

KPKSFTIDVSDCQAADGTKQDDVSKLGVNWTGGNLLAGATAKQQGYLANTEAAGAQNIQLVLSTDNATALTNKIIPG

DSTQPKAAGDASAVQDGARFTYYVGYATSTPTTVTTGVVNSYATYEITYQ 

>130019|gi [Extracellular] Poly(3-hydroxybutyrate) depolymerase precursor (EC 3.1.1.75) (PHB 

depolymerase) 

MVRRLWRRIAGWLAACVAILCAFPLHAATAGPGAWSSQQTWAADSVNGGNLTGYFYWPASQPTTPNGKRALVLVL

HGCVQTASGDVIDNANGAGFNWKSVADQYGAVILAPNATGNVYSNHCWDYANASPSRTAGHVGVLLDLVNRFVTN

SQYAIDPNQVYVAGLSSGGGMTMVLGCIAPDIFAGIGINAGPPPGTTTAQIGYVPSGFTATTAANKCNAWAGSNAGK

FSTQIAGAVWGTSDYTVAQAYGPMDAAAMRLVYGGNFTQGSQVSISGGGTNTPYTDSNGKVRTHEISVSGMAHAW

PAGTGGDNTNYVDATHINYPVFVMDYWVKNNLRAGSGTGQAGSAPTGLAVTATTSTSVSLSWNAVANASSYGVYR

NGSKVGSATATAYTDSGLIAGTTYSYTVTAVDPTAGESQPSAAVSATTKSAFTCTATTASNYAHVQAGRAHDSGGIAYA

NGSNQSMGLDNLFYTSTLAQTAAGYYIVGNCP 

>2506188|gi [Extracellular] "Glucan 1,4-alpha-maltotetrahydrolase precursor (EC 3.2.1.60) (G4- amylase) 

(Maltotetraose-forming amylase) (Exo-maltotetraohydrolase) (Maltotetraose-forming exo-amylase)" 

MSHILRAAVLAAMLLPLPSMADQAGKSPNAVRYHGGDEIILQGFHWNVVREAPNDWYNILRQQAATIAADGFSAIW

MPVPWRDFSSWSDGSKSGGGEGYFWHDFNKNGRYGSDAQLRQAASALGGAGVKVLYDVVPNHMNRGYPDKEINL

PAGQGFWRNDCADPGNYPNDCDDGDRFIGGDADLNTGHPQVYGMFRDEFTNLRSQYGAGGFRFDFVRGYAPERV

NSWMTDSADNSFCVGELWKGPSEYPNWDWRNTASWQQIIKDWSDRAKCPVFDFALKERMQNGSIADWKHGLNG

NPDPRWREVAVTFVDNHDTGYSPGQNGGQHHWALQDGLIRQAYAYILTSPGTPVVYWSHMYDWGYGDFIRQLIQV

RRAAGVRADSAISFHSGYSGLVATVSGSQQTLVVALNSDLGNPGQVASGSFSEAVNASNGQVRVWRSGTGSGGGEP

GALVSVSFRCDNGATQMGDSVYAVGNVSQLGNWSPAAALRLTDTSGYPTWKGSIALPAGQNEEWKCLIRNEANATQ

VRQWQGGANNSLTPSEGATTVGRL 

>1352597|gi [Extracellular] Nuclease precursor (EC 3.1.30.2) (Endonuclease) 

MRFNNKMLALAALLFAAQASADTLESIDNCAVGCPTGGSSNVSIVRHAYTLNNNSTTKFANWVAYHITKDTPASGKTR

NWKTDPALNPADTLAPADYTGANAALKVDRGHQAPLASLAGVSDWESLNYLSNITPQKSDLNQGAWARLEDQERKLI

DRADISSVYTVTGPLYERDMGKLPGTQKAHTIPSAYWKVIFINNSPAVNHYAAFLFDQNTPKGADFCQFRVTVDEIEKR

TGLIIWAGLPDDVQASLKSKPGVLPELMGCKN 



>120414|gi [Extracellular] F1845 fimbrial protein precursor (Fimbrial adhesin F1845 antigen) 

MKKLAIMAAASMIFTVGSAQATFQASGTTGITTLTVTEECRVQVGNVTATLARSKLKDDTAIGVIGVTALGCNGLQAAL

QADPDNYDATNLYMTSRNHDKLNVKLKATDGSSWTYGNGVFYKTEGGNWGGHVGISVDGNQTDKPTGEYTLNLTG

GYWTN 

>129622|gi [Extracellular] Fimbrial adhesin papG precursor 

MKKWFPAFLFLSLSGGNDALAGWHNVMFYAFNDYLTTNAGNVKVIDQPQLYIPWNTGSATATYYSCSGPEFASGVYF

QEYLAWMVVPKHVYTNEGFNIFLDVQSKYGWSMENENDKDFYFFVNGYEWDTWTNNGARICFYPGNMKQLNNKF

NDLVFRVLLPVDLPKGHYNFPVRYIRGIQHHYYDLWQDHYKMPYDQIKQLPATNTLMLSFDNVGGCQPSTQVLNIDH

GSIVIDRANGNIASQTLSIYCDVPVSVKISLLRNTPPIYNNNKFSVGLGNGWDSIISLDGVEQSEEILRWYTAGSKTVKIESR

LYGEEGKRKPGELSGSMTMVLSFP 

>113502|gi [Extracellular] Beta-agarase precursor (EC 3.2.1.81) 

MLKVIPWLLVTSSLVAIPTYIHATTEVVVNLNVKHSVEGKSEFERKNHIKLHSTLNDNDWQGEEDKLKYMMEELDVYFG

RDNGGTVWNFNQAIEDPANIGYADPQNIIARGQAQRETNWGQNKSALHQYDGRGDLMIGGQPRAHYLGNTSPCC

GGSAWQAKGGDAVGDFLGQYVNEFFRSAGDPVTKGHLAPVYFEVLNEPLYQVTDAPHELGLEQPIPPIDIFTFHNDVA

DAFRQHNTHIKIGGFTVAFPIFEQREFARWEERMKLFIDTSGSHMDVYSTHFYDLEDDNRFKGSRLEATLDMIDQYSLL

ALGETKPHVISEYGGRNRPMENAPWSALRDWWFLKTASPMLMQFLSRPDSVLTSIPFVPIKALWGTAADGTPYNWRL

LRQQKEAPNETGENWVFTEMVKFYQLWSDVKGTRVDTFSTNSDFLIDSYVQNDKAYVLISNLTEQAEKIVVHKYGAPA

SSQPTTRIKHLYLKGAAPRLMKQVMRQISKKSRLLLKRLW 

>20455486|gi [Extracellular] "Major fimbrial subunit protein, type I precursor (Fimbrillin) (Fimbrilin)" 

MVLKTSNSNRAFGVGDDESKVAKLTVMVYNGEQQEAIKSAENATKVEDIKCSAGQRTLVVMANTGAMELVGKTLAE

VKALTTELTAENQEAAGLIMTAEPKTIVLKAGKNYIGYSGTGEGNHIENDPLKIKRVHARMAFTEIKVQMSAAYDNIYTF

VPEKIYGLIAKKQSNLFGATLVNADANYLTGSLTTFNGAYTPANYANVPWLSRNYVAPAADAPQGFYVLENDYSANGG

TIHPTILCVYGKLQKNGADLAGADLAAAQAANWVDAEGKTYYPVLVNFNSNNYTYDSNYTPKNKIERNHKYDIKLTITG

PGTNNPENPITESAHLNVQCTVAEWVLVGQNATW 

>120455|gi [Extracellular] Major fimbrial subunit precursor (Major pilin) 

MKKTLLGSLILLAFAGNVQADINTETSGKVTFFGKVVENTCKVKTEHKNLSVVLNDVGKNSLSTKVNTAMPTPFTITLQN

CDPTTANGTANKANKVGLYFYSWKNVDKENNFTLKNEQTTADYATNVNIQLMESNGTKAISVVGKETEDFMHTNNN

GVALNQTHPNNAHISGSTQLTTGTNELPLHFIAQYYATNKATAGKVQSSVDFQIAYE 

>130207|gi [Extracellular] Fimbrial protein precursor (Pilin) 

MNTVLSVQGASAPVEKKSFFSKFTRLNMLRLVRAVIPVAVLMMLFPELAMAAGKGDLMAKGNDTVKATFGKDSSIVK

WVVLAEVLVGAVMYMMTKNVKFLVGFAIISVFIAVGMSVVGL 

>130208|gi [Extracellular] Fimbrial protein precursor (Pilin) 



MNAVLSVQGASAPVKKKSFFSKFTRLNMLRLARAVIPAAVLMMFFPQLAMAAQGQDLMASGNTTVKATFGKDSSVV

KWVVLAEVLVGAVMYMMTKNVKFLAGFAIISVFIAVGMAVVGL 

>130209|gi [Extracellular] Fimbrial protein precursor (Pilin) 

MNAVLSVQGASAPVKKKSFFSKFTRLNMLRLARAVIPAAVLMMFFPQLAMAAQGQDLMASGNTTVKATFGKDSSVV

KWVVLAEVLVGAVMYMMTKNVKFLAGFAIISVFIAVVMAVVGL 

>119263|gi [Extracellular] Pseudolysin precursor (EC 3.4.24.26) (Elastase) (Neutral metalloproteinase) 

MKKVSTLDLLFVAIMGVSPAAFAADLIDVSKLPSKAAQGAPGPVTLQAAVGAGGADELKAIRSTTLPNGKQVTRYEQFH

NGVRVVGEAITEVKGPGKSVAAQRSGHFVANIAADLPGSTTAAVSAEQVLAQAKSLKAQGRKTENDKVELVIRLGENNI

AQLVYNVSYLIPGEGLSRPHFVIDAKTGEVLDQWEGLAHAEAGGPGGNQKIGKYTYGSDYGPLIVNDRCEMDDGNVIT

VDMNSSTDDSKTTPFRFACPTNTYKQVNGAYSPLNDAHFFGGVVFKLYRDWFGTSPLTHKLYMKVHYGRSVENAYW

DGTAMLFGDGATMFYPLVSLDVAAHEVSHGFTEQNSGLIYRGQSGGMNEAFSDMAGEAAEFYMRGKNDFLIGYDIK

KGSGALRYMDQPSRDGRSIDNASQYYNGIDVHHSSGVYNRAFYLLANSPGWDTRKAFEVFVDANRYYWTATSNYNS

GACGVIRSAQNRNYSAADVTRAFSTVGVTCPSAL 

>34978355|gi [Extracellular] Bifunctional hemolysin-adenylate cyclase precursor (Cyclolysin) (ACT) (AC-

HLY) [Contains: Calmodulin-sensitive adenylate cyclase (EC 4.6.1.1) (ATP pyrophosphate-lyase) (Adenylyl 

cyclase); Hemolysin] 

MQQSHQAGYANAADRESGIPAAVLDGIKAVAKEKNATLMFRLVNPHSTSLIAEGVATKGLGVHAKSSDWGLQAGYIP

VNPNLSKLFGRAPEVIARADNDVNSSLAHGHTAVDLTLSKERLDYLRQAGLVTGMADGVVASNHAGYEQFEFRVKETS

DGRYAVQYRRKGGDDFEAVKVIGNAAGIPLTADIDMFAIMPHLSNFRDSARSSVTSGDSVTDYLARTRRAASEATGGL

DRERIDLLWKIARAGARSAVGTEARRQFRYDGDMNIGVITDFELEVRNALNRRAHAVGAQDVVQHGTEQNNPFPEA

DEKIFVVSATGESQMLTRGQLKEYIGQQRGEGYVFYENRAYGVAGKSLFDDGLGAAPGVPSGRSKFSPDVLETVPASPG

LRRPSLGAVERQDSGYDSLDGVGSRSFSLGEVSDMAAVEAAELEMTRQVLHAGARQDDAEPGVSGASAHWGQRAL

QGAQAVAAAQRLVHAIALMTQFGRAGSTNTPQEAASLSAAVFGLGEASSAVAETVSGFFRGSSRWAGGFGVAGGA

MALGGGIAAAVGAGMSLTDDAPAGQKAAAGAEIALQLTGGTVELASSIALALAAARGVTSGLQVAGASAGAAAGALA

AALSPMEIYGLVQQSHYADQLDKLAQESSAYGYEGDALLAQLYRDKTAAEGAVAGVSAVLSTVGAAVSIAAAASVVGA

PVAVVTSLLTGALNGILRGVQQPIIEKLANDYARKIDELGGPQAYFEKNLQARHEQLANSDGLRKMLADLQAGWNASS

VIGVQTTEISKSALELAAITGNADNLKSVDVFVDRFVQGERVAGQPVVLDVAAGGIDIASRKGERPALTFITPLAAPGEE

QRRRTKTGKSEFTTFVEIVGKQDRWRIRDGAADTTIDLAKVVSQLVDANGVLKHSIKLDVIGGDGDDVVLANASRIHYD

GGAGTNTVSYAALGRQDSITVSADGERFNVRKQLNNANVYREGVATQTTAYGKRTENVQYRHVELARVGQVVEVDTL

EHVQHIIGGAGNDSITGNAHDNFLAGGSGDDRLDGGAGNDTLVGGEGQNTVIGGAGDDVFLQDLGVWSNQLDGG

AGVDTVKYNVHQPSEERLERMGDTGIHADLQKGTVEKWPALNLFSVDHVKNIENLHGSRLNDRIAGDDQDNELWGH

DGNDTIRGRGGDDILRGGLGLDTLYGEDGNDIFLQDDETVSDDIDGGAGLDTVDYSAMIHPGRIVAPHEYGFGIEADLS

REWVRKASALGVDYYDNVRNVENVIGTSMKDVLIGDAQANTLMGQGGDDTVRGGDGDDLLFGGDGNDMLYGDA

GNDTLYGGLGDDTLEGGAGNDWFGQTQAREHDVLRGGDGVDTVDYSQTGAHAGIAAGRIGLGILADLGAGRVDKL

GEAGSSAYDTVSGIENVVGTELADRITGDAQANVLRGAGGADVLAGGEGDDVLLGGDGDDQLSGDAGRDRLYGEAG

DDWFFQDAANAGNLLDGGDGRDTVDFSGPGRGLDAGAKGVFLSLGKGFASLMDEPETSNVLRNIENAVGSARDDVL

IGDAGANVLNGLAGNDVLSGGAGDDVLLGDEGSDLLSGDAGNDDLFGGQGDDTYLFGVGYGHDTIYESGGGHDTIRI



NAGADQLWFARQGNDLEIRILGTDDALTVHDWYRDADHRVEIIHAANQAVDQAGIEKLVEAMAQYPDPGAAAAAPP

AARVPDTLMQSLAVNWR 

>123196|gi [Extracellular] RTX-II toxin determinant A (APX-IIA) (Hemolysin IIA) (HLY-IIA) (Cytolysin IIA) 

(CLY-IIA) 

MSKITLSSLKSSLQQGLKNGKNKLNQAGTTLKNGLTQTGHSLQNGAKKLILYIPQGYDSGQGNGVQDLVKAANDLGIEV

WREERSNLDIAKTSFDTTQKILGFTDRGIVLFAPQLDNLLKKNPKIGNTLGSASSISQNIGKANTVLGGIQSILGSVLSGVN

LNELLQNKDPNQLELAKAGLELTNELVGNIASSVQTVDAFAEQISKLGSHLQNVKGLGGLSNKLQNLPDLGKASLGLDIIS

GLLSGASAGLILADKEASTEKKAAAGVEFANQIIGNVTKAVSSYILAQRVASGLSSTGPVAALIASTVALAVSPLSFLNVAD

KFKQADLIKSYSERFQKLGYDGDRLLADFHRETGTIDASVTTINTALAAISGGVGAASAGSLVGAPVALLVAGVTGLITTIL

EYSKQAMFEHVANKVHDRIVEWEKKHNKNYFEQGYDSRHLADLQDNMKFLINLNKELQAERVVAITQQRWDNQIGD

LAAISRRTDKISSGKAYVDAFEEGQHQSYDSSVQLDNKNGIINISNTNRKTQSVLFRTPLLTPGEENRERIQEGKNSYITKL

HIQRVDSWTVTDGDASSSVDFTNVVQRIAVKFDDAGNIIESKDTKIIANLGAGNDNVFVGSSTTVIDGGDGHDRVHYS

RGEYGALVIDATAETEKGSYSVKRYVGDSKALHETIATHQTNVGNREEKIEYRREDDRFHTGYTVTDSLKSVEEIIGSQFN

DIFKGSQFDDVFHGGNGVDTIDGNDGDDHLFGGAGDDVIDGGNGNNFLVGGTGNDIISGGKDNDIYVHKTGDGNDS

ITDSGGQDKLAFSDVNLKDLTFKKVDSSLEIINQKGEKVRIGNWFLEDDLASTVANYKATNDRKIEEIIGKGGERITSEQV

DKLIKEGNNQISAEALSKVVNDYNTSKDRQNVSNSLAKLISSVGSFTSSSDFRNNLGTYVPSSIDVSNNIQLARAA 

>114054|gi [Extracellular] Protease I precursor (EC 3.4.21.50) (API) (Lysyl endopeptidase) 

MKRICGSLLLLGLSISAALAAPASRPAAFDYANLSSVDKVALRTMPAVDVAKAKAEDLQRDKRGDIPRFALAIDVDMTP

QNSGAWEYTADGQFAVWRQRVRSEKALSLNFGFTDYYMPAGGRLLVYPATQAPAGDRGLISQYDASNNNSARQLW

TAVVPGAEAVIEAVIPRDKVGEFKLRLTKVNHDYVGFGPLARRLAAASGEKGVSGSCNIDVVCPEGDGRRDIIRAVGAYS

KSGTLACTGSLVNNTANDRKMYFLTAHHCGMGTASTAASIVVYWNYQNSTCRAPNTPASGANGDGSMSQTQSGST

VKATYATSDFTLLELNNAANPAFNLFWAGWDRRDQNYPGAIAIHHPNVAEKRISNSTSPTSFVAWGGGAGTTHLNVQ

WQPSGGVTEPGSSGSPIYSPEKRVLGQLHGGPSSCSATGTNRSDQYGRVFTSWTGGGAAASRLSDWLDPASTGAQFI

DGLDSGGGTPNTPPVANFTSTTSGLTATFTDSSTDSDGSIASRSWNFGDGSTSTATNPSKTYAAAGTYTVTLTVTDNGG

ATNTKTGSVTVSGGPGAQTYTNDTDVAIPDNATVESPITVSGRTGNGSATTPIQVTIYHTYKSDLKVDLVAPDGTVYNL

HNRTGGSAHNIIQTFTKDLSSEAAQRAPGSCG 

>12644675|gi [Extracellular] Non-hemolytic phospholipase C precursor (EC 3.1.4.3) (PLC-N)  

MISKSRRSFIRLAAGTVGATVATSMLPSSIQAALAIPAHRRHGNLKDVEHVVILMQENRSFDHYFGTLKGVRGFGDRM

AIPLPDGQRVWHQKGSKGEILPYHFDTSTTSAQRVDGTPHTWPDAQQAWNEGRMDKWLPAKTERSLGYYKEQDIAF

QFAMANAFTICDAYHCSFQGGTNPNRLFLWTGTNDPLGQHGGPVTTNDHDSNGPVEQGYTWTTYPERLQAAGITW

RVYQDMADNFSDNPLIGFRQYRAAAPDSPLIVNGLSTWKLDALKRDVLANSLPQVSWIVAPAKYSEHPGPSSPIWGAE

YTSWVLDALTANPEVWSKTALLVMFDENDGFFDHVAPPAAPSLNKDGTLRGKTTADATLEWHTKGDIRYRNQPYGLG

PRVPMYVISPWSKGGWVNSQVFDHTSVIRFLEQRFGVMEPNISPWRRAVCGDLTSAFNFANPNNEPFPELPDTSQAD

AIVASQIKLPKPKPPAVAAMPKQEMGIRPARALPYELGVHARYRSGGDALSLTFANTGKAGAVFQVFDLLDSENPPKRY

TVGARKRLHDSFQGDASGDYHLEVHGPNGFLRVFRGNLRRDLAERKAPLPEVRIDYEPLFGNLRVQLINRGRHPVKLTV

KDNVYRQGERRTVNVPPGQRREVRYSLRSSGNWYDFSVSAQGADSFLRRFSGRMEDGRSGFSDPGMGLGTLTF 

>128484|gi [Extracellular] Nodulation protein O 



MNIKGSDNGSFIKGSPENDIIDGGKKNDWIDAGNGDDRIKAGDGQDSITAGPGHDIVWAGKGSDVIHADGGDDLLYS

DASYPLYVTDPHRVIPHSGEGDDVLYAGPGSDILVAGDGADVLTGGDDGDAFVFRFHDPMVGTTHCYTSVMDFDTK

QDRFVLDAADFGGDRNLFDANFINHSKGFPGEFVDTFYNGAAEGAHGEHVVVITDRGFASAAAAATAIDHEARGDIIV

FHDQKTLGQDGETHGATLAYVDSANHAHAFAHVDNLHDMSDLTSLTAENFGFI 

>131060|gi [Extracellular] Secreted protease B precursor (EC 3.4.24.-) (ProB) 

MQQNEKASLNTSAAAAKAGSYTGYADVYDFWYYHQRGDGLTVNGKPSYTTDKAVSEGLTRPHTTWNGDNVFGKAA

NLTYSFLNTFSSTPNGHTGPVKFTPVQMQQAKLSLQSWADAANLTFTEVSPNQKANITFANYTRNADGSLNTDTQAY

AAYPGTHPVSGSAWFNYNQSSIRNPDTDEYGRHSFTHEIGHALGLSHPAEYNAGEGDISYKNSAAYAEDSRQFSIMSY

WEVENTGGDFKGHYSAGPLMDDIAAIQKLYGANMTTRTGDTVYGFNSNTDRDFYTATNSSKALVFSVWDAGGTDTF

DFSGYSNNQRINLNEGSFSDVGGLKGNVSIAHGVTIENAIGGSGNDILIGNGADNILQGGAGDDVLYGSTGADTLTGG

AGRDIFVYGSGQDSTVSAYDWITDFQTGIDKIDLSAFRNEGQLSFVQDQFTGKGQEVMLQWDAANSTTNLWLHEAG

HSSVDFLVRIVGQTAQSDIIV 

>131066|gi [Extracellular] Secreted protease C precursor (EC 3.4.24.-) (ProC) 

MGKNLSLRQDDAQHALSANTSSAYNSVYDFLRYHDRGDGLTVNGKTSYSIDQAAAQITRENVSWNGTNVFGKSANLT

FKFLQSVSSIPSGDTGFVKFNAEQIEQAKLSLQSWSDVANLTFTEVTGNKSANITFGNYTRDASGNLDYGTQAYAYYPG

NYQGAGSSWYNYNQSNIRNPGSEEYGRQTFTHEIGHALGLAHPGEYNAGEGDPSYNDAVYAEDSYQFSIMSYWGEN

ETGADYNGHYGGAPMIDDIAAIQRLYGANMTTRTGDSVYGFNSNTDRDFYTATDSSKALIFSVWDAGGTDTFDFSGYS

NNQRINLNEGSFSDVGGLKGNVSIAHGVTIENAIGGSGNDILVGNSADNILQGGAGNDVLYGGAGADTLYGGAGRDT

FVYGSGQDSTVAAYDWIADFQKGIDKIDLSAFRNEGQLSFVQDQFTGKGQEVMLQWDAANSITNLWLHEAGHSSVD

FLVRIVGQAAQSDIIV 

>120320|gi [Extracellular] Flagellar hook-associated protein 2 (HAP2) (Filament cap protein) (Flagellar 

cap protein) 

ASISSLGVGSNLPLDQLLTDLTKNEKGRLTPITKQQSANSAKLTAYGTLKSALEKFQTANTALNKADLFKSTVASSTTEDLK

VSTTAGAAAGTYKINVTQLAAAQSLATKTTFATTKEQLGDTSVTSRTIKIEQPGRKEPLEIKLDKGDTSMEAIRDAINDAD

SGIAASIVKVKENEFQLVLTANSGTDNTMKITVEGDTKLNDLLAYDSTTNTGNMQELVKAENAKLNVNGIDIERQSNTV

TDAPQGITLTLTKKVTDATVTVTKDDTKAKEAIKSWVDAYNSLVDTFSSLTKYTAVEPGEEASDKNGALLGDSVVRTIQT

GIRAQFANSGSNSAFKTMAEIGITQDGTSGKLKIDDDKLTKVLKDNTAAARELLVGDGKETGITTKIATEVKSYLADDGII

DNAQDNVNATLKSLTKQYLSVSNSIDETVARYKAQFTQLDTMMSKLNNTSSYLTQQFTAMNKS 

>129933|gi [Extracellular] Endo-polygalacturonase precursor (EC 3.2.1.15) 

MEYQSGKRVLSLSLGLIGLFSASAFASDSRTVSEPKAPSSCTVLKADSSTATSTIQKALNNCGQGKAVKLSAGSSSVFLSGP

LSLPSGVSLLIDKGVTLRAVNNAKSFENAPSSCGVVDTNGKGCDAFITATSTTNSGIYGPGTIDGQGGVKLQDKKVSWW

DLAADAKVKKLKQNTPRLIQINKSKNFTLYNVSLINSPNFHVVFSDGDGFTAWKTTIKTPSTARNTDGIDPMSSKNITIAH

SNISTGDDNVAIKAYKGRSETRNISILHNEFGTGHGMSIGSETMGVYNVTVDDLIMTGTTNGLRIKSDKSAAGVVNGVR

YSNVVMKNVAKPIVIDTVYEKKEGSNVPDWSDITFKDITSQTKGVVVLNGENAKKPIEVTMKNVKLTSDSTWQIKNVTV

KK 

>129758|gi [Extracellular] Pectate lyase D precursor (EC 4.2.2.2) 



MNNTRVSFRSTKSLLAAIIATSMMTWSVNRATLQTTKATEAASTGWATQGGTTGGAKAASAKIYAVKNISEFKAALNG

TDTDPKIIQVTGAIDISGGKAYTSFDDQKARSQISVPSNTTIIGIGSNGKFTNGSLVIKGVSNVILRNLYIETPVDVAPHYEE

GDGWNAEWDAAVIDNSTRVWVDHVTISDGSFTDDKYTTKNGEKYVQHDGALDIKKGSDYVTISSSRFELHDKTILIGH

SDSNGSQDSGKLRVTFHNNVFDRVTERTPRVRFGSIHAYNNVYLGDVKNSVYPYLYSFGLGTSGTILSESNSFTLSNLKSI

DGKNPECSIVKQFNSKVFSDNGSLVNGSSTTKLDTCAVTAYKPTLPYKYSAQTMTSSLASSINSNAGYGKL 

>129760|gi [Extracellular] Pectate lyase E precursor (EC 4.2.2.2) 

MNNSRMSSVSTQKTTGRSALGTKSALAAIIATTMMVSVASAASLQTTKATEAASTGWATQSGGTTGGAKASSSKIYAV

KSISEFKAALNGTDSSPKIIQVTGAIDISGGKAYTSFDDQKARSQISIPSNTTIIGIGNKGKFTNGSLVVKGVSNVILRNLYIET

PVDVAPHYEEGDGWNAEWDAVVIDSTDHVWVDHVTISDGSFTDDKYTTKNGEKYVQHDGSLDIKRGSDYVTVSNSR

FELHDKTILIGHSDNNGSQDAGKLRVTFHNNLFDRVGERTPRVRFGSVHAYNNVYVGDVNHKAYRYQYSFGIGTSGSLL

SESNAFTIDNMKKISGRDKECSVVKAFNGKIFSDKGSIINGASYNLNGCGFGFSAYSAKIPYKYSAQTITTSLAGSISSNAG

YGKL 

>131089|gi [Extracellular] Secreted protease C precursor (EC 3.4.24.-) (ProC) 

MEKNLSSRDDDALHSLSAPSSSYNSIYDLLHYHERGNGLTINGKPSYSIEDAGDQITRDNVSWNGANVFGKSANLTFKFL

QSARSTPDGDTGFVKFNAAQISQAKLALQSWADVANVTFTEVTGNQSANVTFGNYTRDSSGRLDYGTQAYAYLPGSG

SASGTTWYNYNVDNIRSPDTMEYGRQTLTHEIGHALGLNHPGDYNAGEGNPSYSDVTYAEDTRQFSIMSYWSEKNTG

GDFKGHYAAGPMLDDIAAIQRLYGANMTTRTGDSVYGFNSNTDRDFYTATSSSKALIFSAWDAGGNDTFDFSGYSNN

QRINLNDGSLSDVGGLKGNVSIAEGVTIENAIGGSGNDLLIGNNADNTLRGGAGDDVLFGGSGADRLYGGSGRDTFVY

TAASDSKVAAPDWLLDFQTGADKIDLSALNTGNNLHFVNQFSGSGGEIMLNWDASANTSNLYLNLDNNTSPEFLVKIV

GQVSQTADFVV 

>399503|gi [Extracellular] Flexible pilin precursor 

MPNFFRNGCIALVGSVAAMGAAHAEGGIAEAAGKALDSAQSDVTITAPKVMMVVATVVGVGILINMMRKA 

>117567|gi [Extracellular] C-factor (C signal) 

MRAFATNVCTGPVDVLINNAGVSGLWCALGDVDYADMARTFTINALGPLRVTSAMLPGLRQGALRRVAHVTSRMGS

LAANTDGGAYAYRMSKAALNMAVRSMSTDLRPEGFVTVLLHPGWVQTDMGGPDATLPAPDSVRGMLRVIDGLNPE

HSGRFFDYQGTEVPW 

>127307|gi [Extracellular] Fimbria adhesin protein precursor 

MKKLTLFIGLMALGTTSAWASCWQSNSAYEINMAMGRVVVSPDLPVGSVIATKTWTMPDNNTIYVTCDRNTTLKSD

AKVVAAGLVQGANKVYSTAIPGIGLRFSRKGAISMIYPDSYTTTGSSFRLVGSTFTLDIIKTSTTTGSGTLASGPYTEYGPGF

TILKTSLNADAITIVSPSCTILGGKNMNVDIGTIKRADLKGVGTWAGGTPFDIKLECSGGVSVSGYANINTSFSGTLATNTS

ANQGVLLNEKTGNSAAKGVGVQVIKDNTPLEFNKKHNIGTLQSQETRYITLPLHARFYQYAPTTSTGEVESHLVFNLTYD 

>127318|gi [Extracellular] MrkF protein 

MKPQPFTLELSNCQLRHDGGAADKDEVRMVNVRWIDGFMVNSVSNENAGYLANTRADGASHIFLALSTNDNNTLN

KSNKIVPADPQQNRVPLVEKAVDGGIFTYYIGYVTPAPEKATSGPLTSWATWELVYN 



>120367|gi [Extracellular] Type-1 fimbrial protein subunit precursor 

MKKVLLPLAALVLSATASNAMAANGTVKFTGEIKQSTCQVTSDTQNKEVYLGTYPTSAFPTVGSKSASKAFQISLEKCDA

GDYSLRFDGNTVAGNPDLLSVSNVGGTGAAATGVGIEITDNNGKPFAIGDGSNINDDVAKVTIAADGKATFNLQARYR

SFDSNVTAGLANATSPFTIEYK 

>113810|gi [Extracellular] "Alpha-amylase precursor (EC 3.2.1.1) (1,4-alpha-D-glucan glucanohydrolase)" 

MKNTAGILAIAGMLIAPLAHADVILHAFNWKYSEVTAKADLIKGAGYKQVLISPPLKSSGNEWWARYQPQDLRLVDSPL

GNKQDLEQLIAAMQARGIAVYADVVLNHMANESWKRNDLNYPGTELLGQYAANPDYYSRQRLFGDLGQNLLSASDF

HPEGCITDWSDPGHVQYWRLCGGAGDKGLPDLDPNNWVVSQQQAYLKALKGMGIKGFRVDAVKHMSDYQINAVF

TPEIKQGMHVFGEVITTGGAGSTDYERFLKPYLDNSGQGAYDFPLFASLRGALGYGGSMNQLADPGAYGQALPGNRA

VTFAITHDIPTNDGFRYQILNQTDEKLAYAYLLGRDGGSPLVYSDHGETQDKDGLRWQDYYLRSDLKGMIRFHNAVQG

QPMQLIGSGDCFVLFKRGKQGLVGVNKCDYEQEYWLDTAKFELNWYRNYKDVLDQSAVINVQSQWVRVAMPARRP

PLAAE 

>113760|gi [Extracellular] "Glucan 1,4-alpha-maltotetrahydrolase precursor (EC 3.2.1.60) (G4- amylase) 

(Maltotetraose-forming amylase) (Exo-maltotetraohydrolase) (Maltotetraose-forming exo-amylase)" 

MSHILRAAVLAAVLLPFPALADQAGKSPAGVRYHGGDEIILQGFHWNVVREAPNDWYNILRQQASTIAADGFSAIWM

PVPWRDFSSWTDGGKSGGGEGYFWHDFNKNGRYGSDAQLRQAAGALGGAGVKVLYDVVPNHMNRGYPDKEINLP

AGQGFWRNDCADPGNYPNDCDDGDRFIGGESDLNTGHPQIYGMFRDELANLRSGYGAGGFRFDFVRGYAPERVDS

WMSDSADSSFCVGELWKGPSEYPSWDWRNTASWQQIIKDWSDRAKCPVFDFALKERMQNGSVADWKHGLNGNP

DPRWREVAVTFVDNHDTGYSPGQNGGQHHWALQDGLIRQAYAYILTSPGTPVVYWSHMYDWGYGDFIRQLIQVRR

TAGVRADSAISFHSGYSGLVATVSGSQQTLVVALNSDLANPGQVASGSFSEAVNASNGQVRVWRSGSGDGGGNDGG

EGGLVNVNFRCDNGVTQMGDSVYAVGNVSQLGNWSPASAVRLTDTSSYPTWKGSIALPDGQNVEWKCLIRNEADA

TLVRQWQSGGNNQVQAAAGASTSGSF 

>139884|gi [Extracellular] Alpha-L-arabinofuranosidase C precursor (EC 3.2.1.55) (Xylanase C) 

MINHNKTPNILAKVFKRTCGLVSTGAALAILSQAASAACTYTIDSEWSTGFTANITLKNDTGAAINNWNVNWQYSSNR

MTSGWNANFSGTNPYNATNMSWNGSIAPGQSISFGLQGEKNGSTAERPTVTGAACNSATTSSVASSSSTPTTSSSSAS

SVASALLLQEAQAGFCRVDGTIDNNHTGFTGSGFANTNNAQGAAVVWAIDATSSGRRTLTIRYANGGTANRNGSLVI

NGGSNGNYTVSLPTTGAWTTWQTATIDVDLVQGNNIVQLSATTAEGLPNIDSLSVVGGTVRAGNCGSVSSSSSVQSSS

SSSSTPSQTCELKAPLRWTSTGPLISPKNPGWISIKDPSIVKYNDTYHVYATYYDTAYRSMYTSFTDWNTAQQAPHISM

NGSRVGNTVAPQVFYFRPHNKWYLITQWAGAYATTDDIRNPNWSAKQKLLQGEPNGALDFWVICNDTHCYLYFSRD

DGVLYVSKTTLANFPNFSGYSIVMEDHRGNGNSYLFEAANVYKLDGQNRYLLMVEAYISGRAFSAPGQRPAWMAHGP

LADTEANPFAGMMFCFTMASSLKVYTCY 

>130965|gi [Extracellular] Extracellular protease precursor (EC 3.4.21.-) 

MSTASLRKRTGSLTILGASALTSLLLAMPAFAGEVYLDGLATAQTHQKFIVTYKDGSTALASPSALTTSLRTAARAVPAKA

GKALGLNSVRRLALGPELVRADRALDRAEAETLMRQLAADPNVQSVEVDQILHATLTPNDTRLSEQWAFGTTNAGLNI

RPAWDKATGSGTVVAVIDTGITSHADLNANILAGYDFISDATTARDGNGRDSNAADEGDWYAANECGAGIPAASSSW

HGTHVAGTVAAVTNNTTGVAGTAYGAKVVPVRVLGKCGGSLSDIADAIVWASGGTVSGIPANANPAEVINMSLGGG



GSCSTTMQNAINGAVSRGTTVVVAAGNDASNVSGSLPANCANVIAVAATTSAGAKASYSNFGTGIDVSAPGSSILSTLN

SGTTTPGSASYASYNGTSMASPHVAGVVALVQSVAPTALTPAAVETLLKNTARALPGACSGGCGAGIVNADAAVTAAI

NGGSGGGGGGGNTLTNGTPVTGLGAATGAELNYTITVPAGSGTLTVTTSGGSGDADLYVRAGSAPTDSAYTCRPYRSG

NAETCTITAPSGTYYVRLKAYSTFSGVTLRASY 

>131125|gi [Extracellular] Serralysin precursor (EC 3.4.24.40) (Extracellular metalloproteinase) (Zinc 

proteinase) 

MQSTKKAIEITESSLAAATTGYDAVDDLLHYHERGNGIQINGKDSFSNEQAGLFITRENQTWNGYKVFGQPVKLTFSFP

DYKFSSTNVAGDTGLSKFSAEQQQQAKLSLQSWADVANITFTEVAAGQKANITFGNYSQDRPGHYDYGTQAYAFLPN

TIWQGQDLGGQTWYNVNQSNVKHPATEDYGRQTFTHEIGHALGLSHPGDYNAGEGNPTYNDVTYAEDTRQFSLMS

YWSETNTGGDNGGHYAAAPLLDDIAAIQHLYGANPSTRTGDTVYGFNSNTGRDFLSTTSNSQKVIFAAWDAGGNDTF

DFSGYTANQRINLNEKSFSDVGGLKGNVSIAAGVTIENAIGGSGNDVIVGNAANNVLKGGAGNDVLFGGGGADELWG

GAGKDIFVFSAASDSAPGASDWIRDFQKGIDKIDLSFFNKEANSSDFIHFVDHFSGTAGEALLSYNASSNVTDLSVNIGG

HQAPDFLVKIVGQVDVATDFIV 

>126030|gi [Extracellular] Virulence-associated V antigen (Low calcium response locus protein V) 

MIRAYEQNPQHFIEDLEKVRVEQLTGHGSSVLEELVQLVKDKNIDISIKYDPRKDSEVFANRVITDDIELLKKILAYFLPEDA

ILKGGHYDNQLQNGIKRVKEFLESSPNTQWELRAFMAVIHFSLTADRIDDDILKVIVDSMNHHGDARSKLREELAELTAE

LKIYSVIQAEINKHLSSGGTINIHDKSINLMDKNLYGYTDEEIFKASAEYKILEKMPQTTIQEGETEKKIVSIKNFLESEKKRT

GALGNLKDSYSYNKDNNELSHFATTCSDKSRPLNDLVSQKTTQLSDITSRFNSAIEALNRFIQKYDSVMQRLLDDTSGK 

>120409|gi [Extracellular] DR hemagglutinin structural subunit precursor 

MKKLAIMAAASMVFAVSSAHAGFTPSGTTGTTKLTVTEECQVRVGDLTVAKTRGQLTDAAPIGPVTVQALGCDARQV

ALKADTDNFEQGKFFLISDNNRDKLYVNIRPTDNSAWTTDNGVFYKNDVGSWGGIIGIYVDGQQTNTPPGNYTLTLTG

GYWAK 

>122223|gi [Extracellular] Hemagglutinin/proteinase precursor (EC 3.4.24.-) (HA/protease) (Vibriolysin) 

MKMIQRPLNWLVLAGAATGFPLYAAQMVTIDDASMVEQALAQQQYSMMPAASGFKAVNTVQLPNGKVKVRYQQ

MYNGVPVYGTVVVATESSKGISQVYGQMAQQLEADLPTVTPDIESQQAIALAVSHFGEQHAGESLPVENESVQLMVR

LDDNQQAQLVYLVDFFVASETPSRPFYFISAETGEVLDQWDGINHAQATGTGPGGNQKTGRYEYGSNGLPGFTIDKTG

TTCTMNNSAVKTVNLNGGTSGSTAFSYACNNSTNYNSVKTVNGAYSPLNDAHFFGKVVFDMYQQWLNTSPLTFQLT

MRVHYGNNYENAFWDGRAMTFGDGYTRFYPLVDINVSAHEVSHGFTEQNSGLVYRDMSGGINEAFSDIAGEAAEYF

MRGNVDWIVGADIFKSSGGLRYFDQPSRDGRSIDHASQYYSGIDVHHSSGVFNRAFYLLANKSGWNVRKGFEVFAVA

NQLYWTPNSTFDQGGCGVVKAAQDLNYNTADVVAAFNTVGVNASCGTTPPPVGKVLEKGKPITGLSGSRGGEDFYTF

TVTNSGSVVVSISGGTGDADLYVKAGSKPTTSSWDCRPYRSGNAEQCSISAVVGTTYHVMLRGYSNYSGVTLRLD 

>9911074|gi [Extracellular] Flagellar hook-associated protein 2 (HAP2) (Filament cap protein) (Flagellar 

cap protein) 

ASISSLGVGSGLDLSSILDSLTAAQKATLTPISNQQSSFTAKLSAYGTLKSALTTFQTANTALSKADLFSATSTTSSTTAFSAT

TAGNAIAGKYTISVTHLAQAQTLTTRTTRDDTKTAIATSDSKLTIQQGGDKDPITIDISAANSSLSGIRDAINNAKAGVSAS



IINVGNGEYRLSVTSNDTGLDNAMTLSVSGDDALQSFMGYDASASSNGMEVSVAAQNAQLTVNNVAIENSSNTISDA

LENITLNLNDVTTGNQTLTITQDTSKAQTAIKDWVNAYNSLIDTFSSLTKYTAVDAGADSQSSSNGALLGDSTLRTIQTQL

KSMLSNTVSSSSYKTLAQIGITTDPSDGKLELDADKLTAALKKDASGVGALIVGDGKKTGITTTIGSNLTSWLSTTGIIKAAT

DGVSKTLNKLTKDYNAASDRIDAQVARYKEQFTQLDVLMTSLNSTSSYLTQQFENNSNSK 

>120415|gi [Extracellular] F107 fimbrial protein precursor 

MKRLVFISFVALSMTAGSAMAQQGDVKFFGNVSATTCNLTPQISGTVGDTIQLGTVAPSGTGSEIPFALKASSNVGGC

ASLSTKTADITWSGQLTEKGFANQGGVANDSYVALKTVNGKTQGQEVKASNSTVSFDASKATTEGFKFTAQLKGGQTP

GDFQGAAAYAVTYK 

>129936|gi [Extracellular] Endo-polygalacturonase precursor (EC 3.2.1.15) 

MEYQSGKRVLSLSLGLIGLFSASAWASDSRTVSEPKTPSSCTTLKADSSTATSTIQKALNNCDQGKAVRLSAGSTSVFLSG

PLSLPSGVSLLIDKGVTLRAVNNAKSFENAPSSCGVVDKNGKGCDAFITAVSTTNSGIYGPGTIDGQGGVKLQDKKVSW

WELAADAKVKKLKQNTPRLIQINKSKNFTLYNVSLINSPNFHVVFSDGDGFTAWKTTIKTPSTARNTDGIDPMSSKNITI

AYSNIATGDDNVAIKAYKGRAETRNISILHNDFGTGHGMSIGSETMGVYNVTVDDLKMNGTTNGLRIKSDKSAAGVVN

GVRYSNVVMKNVAKPIVIDTVYEKKEGSNVPDWSDITFKDVTSETKGVVVLNGENAKKPIEVTMKNVKLTSDSTWQIK

NVNVKK 

>126330|gi [Extracellular] Lactonizing lipase precursor (EC 3.1.1.3) (Triacylglycerol lipase) 

MKKKSLLPLGLAIGLASLAASPLIQASTYTQTKYPIVLAHGMLGFDNILGVDYWFGIPSALRRDGAQVYVTEVSQLDTSEV

RGEQLLQQVEEIVALSGQPKVNLIGHSHGGPTIRYVAAVRPDLMPSATSVGAPHKGSDTADFLRQIPPGSAGEAVLSGL

VNSLGALISFLSSGSAGTQNSLGSLESLNSEGAARFNAKYPQGIPTSACGEGAYKVNGVSYYSWSGSSPLTNFLDPSDAFL

GASSLTFKNGTANDGLVGTCSSHLGMVIRDNYRMNHLDEVNQVFGLTSLFETSPVSVYRQHANRLKNASL 

>130923|gi [Extracellular] Beta-lytic metalloendopeptidase precursor (EC 3.4.24.32) (Beta-lytic protease) 

MKKISKAGLGLALVCALATIGGNAARRATAQRRGSGVFYDEMFDFDIDAHLAKHAPHLHKHSEEISHWAGYSGISRSV

DRADGAAERAVTPSARRIVRSASWRAPTASARRPARSRWRCASRCTSAIPTRQGAGDAGPRQSAAGAVRAFRRQRA

GGRAARRRRVPAGLRPPVQRTAPGQGGFGPLRQGRPGRAAVSPNGLLQFPFPRGASWHVGGAHTNTGSGNYPMSS

LDMSRGGGWGSNQNGNWVSASAAGSFKRHSSCFAEIVHTGGWSTTYYHLMNIQYNTGANVSMNTAIANPANTQA

QALCNGGQSTGPHEHWSLKQNGSFYHLNGTYLSGYRITATGSSYDTNCSRFYLTKNGQNYCYGYYVNPGPN 

>129753|gi [Extracellular] Pectate lyase A precursor (EC 4.2.2.2) 

MMNKASGRSFTRSSKYLLATLIAGMMASGVSAAELVSDKALESAPTVGWASQNGFTTGGAAATSDNIYIVTNISEFTSA

LSAGAEAKIIQIKGTIDISGGTPYTDFADQKARSQINIPANTTVIGLGTDAKFINGSLIIDGTDGTNNVIIRNVYIQTPIDVEP

HYEKGDGWNAEWDAMNITNGAHHVWIDHVTISDGNFTDDMYTTKDGETYVQHDGALDIKRGSDYVTISNSLIDQH

DKTMLIGHNDTNSAQDKGKLHVTLFNNVFNRVTERAPRVRYGSIHSFNNVFKGDAKDPVYRYQYSFGIGTSGSVLSEG

NSFTIANLSASKACKVVKKFNGSIFSDNGSVLNGSAVDLSGCGFSAYTSKIPYIYDVQPMTTELAQSITDNAGSGKL 

>129751|gi [Extracellular] Pectate lyase III precursor (EC 4.2.2.2) (PEL III) (PLC) 



MKYLLPSAAAGLLLLAAQPTMAANTGGYATTDGGDVAGAVKKTARSMQDIIDIIEAAKLDSNGKKVKGGAYPLVITYN

GNEDALIKAAEANICGQWSKDARGVEIKEFTKGITIIGTNGSSANFGIWLTKSSDIVIRNMRFGYMPGGAQDGDAIRID

NTPNVWIDHNEIFAKNFECAGTKDGDTTFESAIDIKKASTNVTISYNYIHGIKKVGLSGFSSSDTGRDLTYHHNIYDDVNA

RLPLQRGGQVHAYNNLYTGITSSGLNVRQKGIALIERNWFENAKNPVTSRYDGSNFGTWELRNNNVMSPADFAKYNI

TWDKDSKPYVNAEDWKSTGTFASVPYSYSPVSAQCVKDKLANYAGVNKNLAVLTAANCN 

>1730875|gi [Extracellular] YopJ protein 

MIGPISQINISGGLSEKETSSLISNEELKNIITQLETDISDGSWFHKNYSRMDVEVMPALVIQANNKYPEMNLNLVTSPLD

LSIEIKNVIENGVRSSRFIINMGEGGIHFSVIDYKHINGKTSLILFEPANFNSMGPAMLAIRTKTAIERYQLPDCHFSMVEM

DIQRSSSECGIFSFALAKKLYIERDSLLKIHEDNIKGILSDGENPLPHDKLDPYLPVTFYKHTQGKKRLNEYLNTNPQELVLLL

TKKMKPSLIDLITINPL 

>462674|gi [Extracellular] Fimbrial protein myfA precursor (Myf antigen) (C-AG) 

MNMKKFVKKPLAIAVLMLASGGMVNMVHAEPTVINSKDISATKTVKEGGSFSVEFKATENEIVSGKLDADTPAFHLVM

SDSGEHKGWNVRPTGASEGGQMVSADGTRVDLHTNELSWDNDHWWIDDGSERVEATFFLAAGDEVKAGEYQFTG

RVEEYVE 

>462032|gi [Extracellular] "Endo-1,3-1,4-beta-glycanase exoK precursor (EC 3.2.1.-) (Succinoglycan 

biosynthesis protein exoK)" 

MTIDRYRRFARLAFIATLPLAGLATAAAAQEGANGKSFKDDFDTLDTRVWFVSDGWNNGGHQNCTWSKKQVKTVD

GILELTFEEKKVKERNFACGEIQTRKRFGYGTYEARIKAADGSGLNSAFFTYIGPADKKPHDEIDFEVLGKNTAKVQINQY

VSAKGGNEFLADVPGGANQGFNDYAFVWEKNRIRYYVNGELVHEVTDPAKIPVNAQKIFFSLWGTDTLTDWMGTFS

YKEPTKLQVDRVAFTAAGDECQFAESVACQLERAQSE 

>544376|gi [Extracellular] O-sialoglycoprotein endopeptidase (EC 3.4.24.57) (Glycoprotease) 

MRILGIETSCDETGVAIYDEDKGLVANQLYSQIDMHADYGGVVPELASRDHIRKTLPLIQEALKEANLQPSDIDGIAYTAG

PGLVGALLVGSTIARSLAYAWNVPALGVHHMEGHLLAPMLEENAPEFPFVALLISGGHTQLVKVDGVGQYELLGESID

DAAGEAFDKTGKLLGLDYPAGVAMSKLAESGTPNRFKFPRPMTDRPGLDFSFSGLKTFAANTIKANLNENGELDEQTK

CDIAHAFQQAVVDTILIKCKRALEQTGYKRLVMAGGVSANKQLRADLAEMMKKLKGEVFYPRPQFCTDNGAMIAYTG

FLRLKTMNKPT 

>544221|gi [Extracellular] Endo-beta-N-acetylglucosaminidase F1 precursor (EC 3.2.1.96) (Mannosyl-

glycoprotein endo-beta-N-acetyl-glucosaminidase F1) (DI-N-acetylchitobiosyl beta-N-

acetylglucosaminidase F1) (Endoglycosidase F1) 

MKKFINQFSASLKNNILVFLAFPFVWTSCARDNPLSSENSNISPNAAARAAVTGTTKANIKLFSFTEVNDTNPLNNLNFTL

KNSGKPLVDMVVLFSANINYDAANDKVFVSNNPNVQHLLTNRAKYLKPLQDKGIKVILSILGNHDRSGIANLSTARAKA

FAQELKNTCDLYNLDGVFFDDEYSAYQTPPPSGFVTPSNNAAARLAYETKQAMPNKLVTVYVYSRTSSFPTAVDGVNA

GSYVDYAIHDYGGSYDLATNYPGLAKSGMVMSSQEFNQGRYATAQALRNIVTKGYGGHMIFAMDPNRSNFTSGQLP

ALKLIAKELYGDELVYSNTPYSKDW 



>544222|gi [Extracellular] Endo-beta-N-acetylglucosaminidase F2 precursor (EC 3.2.1.96) (Mannosyl-

glycoprotein endo-beta-N-acetyl-glucosaminidase F2) (DI-N-acetylchitobiosyl beta-N-

acetylglucosaminidase F2) (Endoglycosidase F2) 

MKTANFSFALCLSVVIMLFIKCTRSEQDLSVTKDAIAQKSGVTVSAVNLSNLIAYKNSDHQISAGYYRTWRDSATASGNL

PSMRWLPDSLDMVMVFPDYTPPENAYWNTLKTNYVPYLHKRGTKVIITLGDLNSATTTGGQDSIGYSSWAKGIYDKW

VGEYNLDGIDIDIESSPSGATLTKFVAATKALSKYFGPKSGTGKTFVYDTNQNPTNFFIQTAPRYNYVFLQAYGRSTTNLT

TVSGLYAPYISMKQFLPGFSFYEENGYPGNYWNDVRYPQNGTGRAYDYARWQPATGKKGGVFSYAIERDAPLTSSND

NTLRAPNFRVTKDLIKIMNP 

>544223|gi [Extracellular] Endo-beta-N-acetylglucosaminidase F3 precursor (EC 3.2.1.96) (Mannosyl-

glycoprotein endo-beta-N-acetyl-glucosaminidase F3) (DI-N-acetylchitobiosyl beta-N-

acetylglucosaminidase F3) (Endoglycosidase F3) 

MKKIFFAQCSILLLMLGSCSKMTEDMTPESVNKEASVKSATALAGSNGVCIAYYITDGRNPTFKLKDIPDKVDMVILFGL

KYWSLQDTTKLPGGTGMMGSFKSYKDLDTQIRSLQSRGIKVLQNIDDDVSWQSSKPGGFASAAAYGDAIKSIVIDKWK

LDGISLDIEHSGAKPNPIPTFPGYAATGYNGWYSGSMAATPAFLNVISELTKYFGTTAPNNKQLQIASGIDVYAWNKIM

ENFRNNFNYIQLQSYGANVSRTQLMMNYATGTNKIPASKMVFGAYAEGGTNQANDVEVAKWTPTQGAKGGMMIY

TYNSNVSYANAVRDAVKN 

>547993|gi [Extracellular] Sialidase precursor (EC 3.2.1.18) (Neuraminidase) (NANase) 

MRFKNVKKTALMLAMFGMATSSNAALFDYNATGDTEFDSPAKQGWMQDNTNNGSGVLTNADGMPAWLVQGIG

GRAQWTYSLSTNQHAQASSFGWRMTTEMKVLSGGMITNYYANGTQRVLPIISLDSSGNLVVEFEGQTGRTVLATGTA

ATEYHKFELVFLPGSNPSASFYFDGKLIRDNIQPTASKQNMIVWGNGSSNTDGVAAYRDIKFEIQGDVIFRGPDRIPSIVA

SSVTPGVVTAFAEKRVGGGDPGALSNTNDIITRTSRDGGITWDTELNLTEQINVSDEFDFSDPRPIYDPSSNTVLVSYAR

WPTDAAQNGDRIKPWMPNGIFYSVYDVASGNWQAPIDVTDQVKERSFQIAGWGGSELYRRNTSLNSQQDWQSNA

KIRIVDGAANQIQVADGSRKYVVTLSIDESGGLVANLNGVSAPIILQSEHAKVHSFHDYELQYSALNHTTTLFVDGQQITT

WAGEVSQENNIQFGNADAQIDGRLHVQKIVLTQQGHNLVEFDAFYLAQQTPEVEKDLEKLGWTKIKTGNTMSLYGN

ASVNPGPGHGITLTRQQNISGSQNGRLIYPAIVLDRFFLNVMSIYSDDGGSNWQTGSTLPIPFRWKSSSILETLEPSEAD

MVELQNGDLLLTARLDFNQIVNGVNYSPRQQFLSKDGGITWSLLEANNANVFSNISTGTVDASITRFEQSDGSHFLLFT

NPQGNPAGTNGRQNLGLWFSFDEGVTWKGPIQLVNGASAYSDIYQLDSENAIVIVETDNSNMRILRMPITLLKQKLTL

SQN 

>586692|gi [Extracellular] "Endoglucanase precursor (EC 3.2.1.4) (Endo-1,4-beta-glucanase) (Cellulase) 

(Carboxymethylcellulase) (CMCase)" 

MNVLRSGIVTMLLLAAFSVQAACTWPAWEQFKKDYISQEGRVIDPSDARKITTSEGQSYGMFSALAANDRAAFDNILD

WTQNNLAQGSLKERLPAWLWGKKENSKWEVLDSNSASDGDVWMAWSLLEAGRLWKEQRYTDIGSALLKRIAREEV

VTVPGLGSMLLPGKVGFAEDNSWRFNPSYLPPTLAQYFTRFGAPWTTLRETNQRLLLETAPKGFSPDWVRYEKDKGW

QLKAEKTLISSYDAIRVYMWVGMMPDSDPQKARMLNRFKPMATFTEKNGYPPEKVDVATGKAQGKGPVGFSAAML

PFLQNRDAQAVQRQRVADNFPGSDAYYNYVLTLFGQGWDQHRFRFSTKGELLPDWGQECANSH 

>585148|gi [Extracellular] "Type-1 fimbrial protein, A chain precursor (Type-1A pilin)" 



MKHKLMTSTIASLMFVAGAAVAADPTPVSVSGGTIHFEGKLVYAACAVSTKSADQTVTLGQYRTASFTAIGDTTAQVPF

SIVLNDCDPKVAATAAVAFSGQADNTNTNLLAVSSADNSTTATGVGIEILDNTSSPLKPDGATFSAKQALVEGTNTLRFT

ARYKATAAATPGQANADATFIMKYE 

>20141368|gi [Extracellular] "Type-1 fimbrial protein, A chain precursor (Type-1A pilin)" 

MKHKLMTSTIASLMFVAGAAVAADPTPVSVSGGTIHFEGKLVNAACAVSTKSADQTVTLGQYRTASFTAIGNTTAQVP

FSIVLNDCDPKVAANAAVAFSGQADNTNPNLLAVSSADNSTTATGVGIEILDNTSSPLKPDGATFSAKQSLVEGTNTLRF

TARYKATAAATTPGQANADATFIMKYE 

>729369|gi [Extracellular] Extracellular deoxyribonuclease precursor (EC 3.1.21.-) (DNase) 

MFRPLLSLCLALLVSAPAHADNIQTFRAAKQDLNKLYQSHPVTFYCGCNIKFSGKKMAPDWESCGYLPGKQAERASRIE

WEHVVPAWEFGHQLQCWQDGGRKNCGKSDEFNRMEGDMHNLFPAIGEVNGDRANFRFSDWNGKPNQYGKCQ

MLVDFKERQVQPPKGPVRGQIARAYLYMSQQYGLRLAAQQRKLYEAWDRQYPADRWECERNRRIGKLQGNTNPFIE

KQCQ 

>729943|gi [Extracellular] Extracellular lipase precursor (EC 3.1.1.3) (Triacylglycerol lipase) 

MKKKLIYAAVVSALLAGCGGSDDNKGDTSSYLDYLLTGSNAVGPSALAARAWDGTLKFSTETADLSNPVSAMSTLDGW

STTQAIQIVPVTSSGITVQAPTTAEFGASVAPLYLLEVTFDSTALRPSGVKKVLTYGVDFVVAASAWQAEPGSAQAVEPL

PCLANDSGHRTAERQSRRCLKAGSDYGNYKNNAGSNAQEQTINGLIALQEGLFKAATGIATDHVIFSDWFGTQSGADV

LVAVKGAAASVLKADPVTLDAAKLWKQDAWEHQPARHLYPGRDRPTCLPDPAGCRAVPAAEQKDAIATAFGPVLRST

RLLKRPRSIPVPSSCLTSSPHRRPQVPGARPRPSPGTVPSQPVRHRQCAEGVTRSDRRAGGGGRGSGPAGDADCRSDP

PERAAGRGEQADWGDAHLRRQAAGRRAEHWSLQPAADAGRGAIRADACLRQGCPQHHHGCHHLSARRDLGQRER

LRPGAGPDLEDLCRHAGGQEGGAGGDRSSAARRAWLRLSGSMDTVTTSDNPTPYLNLSYLTVARDNLKQSVAICWAC

VWRLAWPTPRAIGTAGSLKVHFLGHSLGASRVPTCCGRQPDHRQRASGCPVQVRYRWPGHAGSHSAAAAELADFGP

TIKMGVLTSGSAELKAGFTAYAPNCTDGGAYLLRQRVPAEPGRGHSATAATRCRVQLCGPVGAGFG 

>728848|gi [Extracellular] "Alpha-amylase precursor (EC 3.2.1.1) (1,4-alpha-D-glucan glucanohydrolase)" 

MHNTLFRTALLAAALGSFSHTASAEGVMVHLFEWKFNDIANECETVLGPKGFGGVQVSPPAEHKQGSQVWWTVYQ

PVSYKNFNSFGGCEAELRSMIARCNAAGVKVYADAVFNHMASGSGTATGGGSYNSGQYQYPQFGYNDFHHSGDITN

YGDSNNVWNGALYGLPDLNTGSSYVQDQIATYMKTLLGWGVAGFRIDAAKHMAPADVKAILDKAGSPRAYLEVIGA

GGESPDIQPGRYTYIDTVTEFKYGTDLAANFNGQIKNLKTLGESWGLLPSNKAFVFVDNHDPERAHGGGGMLTFMQG

ARYDLANTFMLAWPYGWKQVMSAYRFENMGTYETDKGAPGSTPCTDSQWNCEQRRPTIMNMVLFRNRTEGQPVS

NWWDNGNNQIAFSRGTRASSPSTTRAARWWPRCRRSRPASTATSWGAMTTAAAVMSPSTAAARPA 

>1172646|gi [Extracellular] PRS fimbrial minor pilin protein precursor 

MRLRFSVPLFFFGCVFVHGVFAGPFPPPGMSLPEYWGEEHVWWDGRATFHGEVVRPACTLAMEDAWQIIDMGETP

VRDLQNGFSGPERKFSLRLRNCEFNSQGGNLFSDSRIRVTFDGVRGETPDKFNLSGQAKGINLQIADARGNIARAGKV

MPAIPLTGNEEALDYTLRIVRNGKKLEAGNYFAVLGFRVDYE 

>1172643|gi [Extracellular] Fimbrial protein prsE precursor 



MKKIRGLCLPVMLGAVLMSQHVHAADNLTFKGKLIIPACTVQNAEVNWGDIEIQNLVQSGGNQKDFTVDMNCPYSL

GTMKVTITSNGQTGNSILVPNTSTASGDGLLIYLYNSNNSGIGNAVTLGSQVTPGKITGTAPARKITLYAKLGYKGNMQS

LQAGTFSATATLVASYS 

>1172644|gi [Extracellular] Minor fimbrial protein prsF precursor 

MIRLSLFISLLLTSVAVLADVQINIRGNVYIPPCTINNGQNIVVDFGNINPEHVDNSRGEVTKNISISCPYKSGSLWIKVTG

NTMGVGQNNVLATNITHFGIALYQGKGMSTPLTLGNGSGNGYRVTAGLDTARSTFTFTSVPFRNGSGILNGGDFRTTA

SMSMIYN 

>1172645|gi [Extracellular] Fimbrial protein prsG precursor (Adhesin) 

MKKWLPAFLFLSLSGCNDALAANQSTMFYSFNDNIYRPQLSVKVTDIVQFIVDINSASSTATLSYVACNGFTWTHGLYW

SEYFAWLVVPKHVSYNGYNIYLELQSRGSFSLDAEDNDNYYLTKGFAWDEANTSGQTCFNIGEKRSLAWSFGGVTLNA

RLPVDLPKGDYTFPVKFLRGIQRNNYDYIGGRYKIPSSLMKTFPFNGTLNFSIKNTGGCRPSAQSLEINHGDLSINSANNH

YAAQTLSVSCDVPTNIRFFLLSNTNPAYSHGQQFSVGLGHGWDSIISINGVDTGETTMRWYRAGTQNLTTGSRLYGESS

KIQPGVLSGSATLLMILP 

>1168687|gi [Extracellular] Extracellular basic protease precursor (EC 3.4.21.-) 

MNLSNISAVKVLTLVVSAAIAGQVCAAESIVNYESANAISKQPEGSVRFIVKYKDGTPSSQGLKTRSTTKVMASGMQVA

GFEAQFVRTTGLGAGIFAVPELKTTKEAHLVMDTIASNPDVEFVEVDRLAYPKAAPNDPSYRQQWHYFGNYGVKANK

VWDRGFTGQGVVVSVVDTGILDHVDLNGNMLPGYDFISSAPNARDGDQRDNNPADEGDWFDNWDCGGYPDPRR

EKKFSTWHGSHVAGTIAAVTNNGVGVAGVAYGAKVIPVRVLGKCGGYDSDITDGMYWSAGGHIDGVPDNQNPAQV

VNMSLGGGGGCSQNSQRMIDKTTNLGALIVIAAGNENQDASRTWPSSCNNVLSVGATTPKGKRAPFSNYGARVHLA

APGTNILSTIDVGQAGPVRSSYGMKAGTSMAAPHVSGVAALVISAANSIGKTLTPSELSDILVRTTSRFNGRLDRGLGSGI

VDANAAVNAVLGDQNRAQPRPPVNQPINSGNKVYRSDRRVAIRDLRSVTSGIRVNDQARVGSANITLTLDIRYGDRSQ

LAVELIAPSGRVYPIYHDGKRQPNIVGPATFSVKNERLQGTWTLKVTDKARGVTGSIDSWSLTF 

>1168688|gi [Extracellular] Extracellular subtilisin-like protease precursor (EC 3.4.21.-) 

MKQSGINGVKTLTLVVCAALASQAYAAVNYESANYIGSQPEGSVRFIIKYKDKSQSQQMMTNRSTTSVMNNNNITIAG

FNAQFVRTMTIGAGIFAVPDLKTTKEAHLVMDTIASNPDVEYVEVDRWLRPFAAPNDPFYNDQWHYYSEYGVKADKV

WDRGITGKGVTVAVVDTGIVNHPDLNANVIPGSGYDFIQEAEIAQDGDGRDSNPADAGDWHSNWACGKYPDPRYE

KRNSSWHGSHVAGTIAAVTNNRIGVSGVAYDAKIVPVRVLGRCGGYNSDINEGMYWAAGGHIDGVPDNKHPAQVIN

MSLGGPGVCGSTEQTLINRATQLGATIIVAAGNDNIDAYGVTPASCDNILTVGATTSNGTRAYFSNHGSVVDISAPGAG

ITSTVDSGARYPSGPSYSLMDGTSMATPHVAGVAALVISAANSVNKEMTPAQVRDVLVRTVSSFNGTPDRRIGAGIVD

ADAAVNAVLDGNVVERPIDELKPQAEYRNPQIKLIRDYQMMFSEIKVNGRPGNTKFAVVKADIRHTDPSQLKLRLVSPK

GYEYAVHYDNIKNKSSELITFPRDEQMNGYWRLKIVDTKRGVTGYTRGWSVAF 

>1169522|gi [Extracellular] Virulence metalloprotease precursor (EC 3.4.24.-) (Vibriolysin) 

MKKVQRQMKWLFLAASISAALPVSAAKMVQVDDPSLLEQALSMQARSIVPTQNGFQVVKSVTLPNGKVKVRYQQM

YHGLPVFNTSVVATQTEKGIGQVYGMLAQQIDSDVVSTSPQVEQKQAVSIALTHYQQQNPSLTSADLVTENERAQLM

VRLDENQMAQMVYLVDFFVATNEPARPFFFIDANSGDVLQTWEGLNHAEATGTGPGGNQKTGFYQYGTDFPGLVIN



KVGNTCSMMNSAVKTVDMKHATSGGSTFSYSCTDASNYNDYKAINGAYSPLNDAHYFGKVVFDMYKDWMNTTPLT

FQLTMRVHYDSNYENAFWNGSSMTFGDGQNTFYPLVDINVSAHEVSHGFTEQNSGLVYQNMSGGINEAFSDIAGEA

AEFYMKGSVDWVVGSDIFKSSGGLRYFDQPSKDGRSIDHASQYYNGLNVHYSSGVFNRAYYLLANKANWSVRKGFEV

FTVANQLYWTANSTFDQGGCGVAKAAQDLGYNKADVVDAFNQVGVNASCGVVPPTENVLEKGKPVIGLQGTRSSEA

FYTFTVASSTSAKVSISLGSGDADLYVKAGSKPTTSSWDCRPYKSGNNEQCTISATPGTTYHVMLKGYSNYSGVTLRLD 

>1169002|gi [Extracellular] Microbial collagenase precursor (EC 3.4.24.3) 

MELKILSVAIATTLTSTGVFALSEPVSQVTEQHAHSAHTHGVEFNRVEYQPTATLPIQPSKATRVQSLESLDESSTACDLE

ALVTESSNQLISEILSQGATCVNQLFSAESRIQESVFSSDHMYNIAKHTTTLAKGYTGGGSDELETLFLYLRAGYYAEFYND

NISFIEWVTPAVKESVDAFVNTASFYENSDRHGKVLSEVIITMDSAGLQHAYLPQVTQWLTRWNDQYAQHWYMRNA

VNGVFTILFGGQWNEQFVQIIGNQTDLAKALGDFALRASSIGAEDEFMAANAGRELGRLTKYTGNASSVVKSQLSRIFE

QYEMYGRGDAVWLAAADTASYYADCSEFGICNFETELKGLVLSQTYTCSPTIRILSQNMTQEQHAAACSKMGYEEGYF

HQSLETGEQPVKDDHNTQLQVNIFDSSTDYGKYAGPIFDISTDNGGMYLEGDPSQPGNIPNFIAYEASYANADHFVWN

LEHEYVHYLDGRFDLYGGFSHPTEKIVWWSEGIAEYVAQENDNQAALETILDGSTYTLSEIFETTYDGFDVDRIYRWGYL

AVRFMFENHKDDVNQMLVETRQGNWINYKATITQWANLYQSEFEQWQQTLVSNGAPNAVITANSKGKVGESITFSS

ENSTDPNGKIVSVLWDFGDGSTSTQTKPTHQYGSEGEYSVSLSVTDSEGLTATATHTVVISALGGNDTLPQDCAVQSKV

SGGRLTAGEPVCLANQQTIWLSVPAVNESSNLAITTGNGTGNLKLEYSNSGWPDDTNLHGWSDNIGNGECITLSNQS

NYWGYVKVSGDFENAAIVVDFDAQKCRQ 

>1171880|gi [Extracellular] Opacity associated proteins oapA 

MNSMDKNQQSSQNELDLGLNQEPITPKKTIQPSSSILGKAKGLFAKKNHVQTNFQQRKEPTFGDSSTQENDPLIPSENL

KKVQKPVLQTSSTEENISAVDEEISAENNADEPVEKAEKPILAQPEKWKILQVLPAKHRRLFMAIFVLVILLIIFFALKPSSD

TVESFTQSNSNEVPVQFQSLDQSQPLETTILDNPPAQNQMAVEQANQSEFAPKAEEAANNTTAQNPLVENAPMQQ

NVVQSPSQMPNEMAAASVAPMQPAQAEQPKATVPVQPMKKAVEPQVAHKDTVKKEVKVAEKAQAPAKATEQNV

AKTAGNAPIVEAKPVQAKKEKKVQIVDAKPVSKSTASRLSAKTLTVPKGVSLMQLFRDNQLNISDVNAMSKATGAGNV

LSSFKSGDKVTVSVNNQGRVNEMRLSNGARFVRQSDGSYQYKK 

>1170436|gi [Extracellular] Heme/hemopexin-binding protein precursor (Heme:hemopexin utilization 

protein A) 

MYKLNVISLIILTTCSGAAYASTPDFPQHHKTVFGTVTIEKTTADKMTIKQGSDKAQIDWKSFDIGQKKEVKFEQPNEHA

VAYNRVIGGNASQIQGKLTANGKVYLANPNGVIITQGAEINVAGLLATTKDLERISENSNSYQFTRRTKDRQVLKEGLVL

KDGQVVKEGQVINEGNITAQDFVVLNGDEVINKGNINVEKNSTINGKVYLSSGYNFTFTLPDSGISVALEDNTVQGIVK

NEGSIKAGEITLSAKGRKQALDSLVMNNGVLEATKVSNKNGKVVLSADNVELNNESNIKGEIVTFGADVTSNKELKDNIK

ITSKTGSKVTSPKINFTGKSVNINGNFGREDSTTHYKDEFKKLNTEVNIDVPDNENIRIADIEDNTGTGTTGTGTSSFIQTG

ALSSLLANNGKVNLKGNNVNISGRIHIDSFRGSDSLLKLTNKGHIDINNADIHSKGRLFFITSLQNEEDFKSNITITDSKINL

GNGAMGLGRSVDEKDYDNRWQKTEGSQRKKFDVKMSNVEFNQVDDVILAGGFEKVNLDKIVATGQTNFYIDGGVS

RNGRKYEYGVLDLDKRTQLSELNQGRRRWGYYYDLELDMNRAYLYRFDLFATKNTGRSTIKDTEINISNSNINLKNGFV

HLLAEKIKLDNSKIDITFDKDNSQDTLAQTNRLGMNGKVSMINSHIKIVGDEKEGISPTGTYATMFLIGELIGEKSSIFVKS

HQGYTFKTDGNTKIAGKYSKEDLKITAINTGGRAAEEVLINGALGSADNDANIANMAFTIGDSANTKTTIENADITALAP

NGGTAYLSSKDVEIEVKPNSNFTFFELPREKNLNQTKINGASTKLSERGFARLYDKINGVRASNLSAEQLNVTDASEKIINT

KLVSSLDVEKLVSVAVCDAGNGCEEQQFGDKGNNTKVSVGELEAEQ 



>1170254|gi [Extracellular] Major fimbrial subunit precursor (Major pilin) 

MKKTLLGSLILLAFATNAADPQVSTETSGKVTFFGKVVENTCKVKTDSKNMSVVLNDVGKNHLKTKKDTAMPTPFTINL

ENCSTTTTTNNKPVATKVGAYFYSWKNADENNEYTLKNTKSGNDAAQNVNIQLFDANGTDAIEVVGNGTTDFTHSNT

NDVATQQTVNKNHISGKATINGENNVKLHYIARYYATAQAEAGKVESSVDFQIAYE 

>1170255|gi [Extracellular] Major fimbrial subunit precursor (Major pilin) 

MKKTLLGSLILLAFAGNVQADINTETSGKVTFFGKVVENTCKVKTEHKNLSVVLNDVGKNSLSTKVNTAMPTPFTITLQN

CDPTTANGTANKANKVGLYFYSWKNVDKENNFTLKNEQTTADYATNVNIQLMESNGTKAISVVGKETEDFMHTNNN

GVALNQTHPNNTHISGSTQLTTGTNELPLHFIAQYYATNKATAGKVQSSVDFQIAYE 

>1170256|gi [Extracellular] Major fimbrial subunit precursor (Major pilin) 

MKKTLLGSLILLAFAGNVQAADNPNPETKGKVTFYGKVVENTCKVKSGNRDMSVVLNDVGKAHLSQKGYTAMPTPFTI

TLEGCNANTGTKPKANKVGVYFYSWNNADKENSYTLKSTLTGTDKADNVNIQIFQENGTDAIGVADKTIDDFTHKNNG

STNSDKPTKNHISSATALNNQTGDIALHYIAQYYATGMASAGKGPTSVDFPIAYG 

>1730532|gi [Extracellular] Poly(3-hydroxyalkanoate) depolymerase C precursor (EC 3.1.1.-) (PHA 

depolymerase) (PHB depolymerase) 

MLAKQIKKANSRSTLLRKSLLFAAPIILAVSSSSVYALTQVSNFGTNPGNLQMFKHVPSGMPANAPLVVALHGCTQTAA

AYEASGWSALGNTHKFYVVYPQQQSGNNSNKCFNWFEPGDITRGQGEALSIKQMVDNMKANHSIDPSRVYVTGLSA

GAFMTTVMAATYPDVFAGAAPIAGGPYKCATSMTSAFTCMSPGVDKTPAAWGDLARGGYSGYNGPKPKISIWHGSS

DYTVAPANQNETVEQFTNYHGIDQTPDVSDTVGGFPHKVYKSANGTPLVETYTITGMGHGTPVDPGTGANQCGTAG

AYILDVNVCSSYYIGQFFGIIGGGGTTTTTTSGNVTTTTAATTTTTTATQGYTQTTSATVTNHYVAGRINVTQYNVLGAR

YGYVTTIPLYYCPSLSGWTDKANCSPI 

>2507257|gi [Extracellular] Fragilysin precursor (EC 3.4.24.74) (Enterotoxin) 

MFILNFNKMKNVKLLLMLGTAALLAACSNEADSLTTSIDAPVTASIDLQSVSYTDLATQLNDVSDFGKMIILKDNGFNRQ

VHVSMDKRTKIQLDNENVRLFNGRDKDSTSFILGDEFAVLRFYRNGESISYIAYKEAQMMNEIAEFYAAPFKKTRAINEK

EAFECIYDSRTRSAGKDIVSVKINIDKAKKILNLPECDYINDYIKTPQVPHGITESQTRAVPSEPKTVYVICLRENGSTIYPNE

VSAQMQDAANSVYAVHGLKRYVNFHFVLYTTEYSCPSGDAKEGLEGFTASLKSNPKAEGYDDQIYFLIRWGTWDNKIL

GMSWFNSYNVNTASDFEASGMSTTQLMYPGVMAHELGHILGAEHTDNSKDLMYATFTGYLSHLSEKNMDIIAKNLG

WEAADGD 

>1710793|gi [Extracellular] RTX-I toxin determinant A from serotypes 1/9 (APX-IA) (Hemolysin IA) (HLY-

IA) (Cytolysin IA) (CLY-IA) 

MANSQLDRVKGLIDSLNQHTKSAAKSGAGALKNGLGQVKQAGQKLILYIPKDYQASTGSSLNDLVKAAEALGIEVHRSE

KNGTALAKELFGTTEKLLGFSERGIALFAPQFDKLLNKNQKLSKSLGGSSEALGQRLNKTQTALSALQSFLGTAIAGMDLD

SLLRRRRNGEDVSGSELAKAGVDLAAQLVDNIASATGTVDAFAEQLGKLAMPYLTLALSGLASKLNNLPDLSLAGPGFD

AVSGILSVVSASFILSNKDADAGTKAAAGIEISTKILGNIGKAVSQYIIAQRVAAGLSTTAATGGLIGSVVALAISPLSFLNVA

DKFERAKQLEQYSERFKKFGYEGDSLLASFYRETGAIEAALTTINSVLSARSAGVGAAATGSLVGAPVAALVSAITGIISGIL



DASKQAIFERVATKLANKIDEWEKKHGKNYFENGYDARHSAFLEDTFELLSQYNKEYSVERVVAITQQRWDVNIGELAG

ITRKGSDTKSGKAYVDFFEEGKLLEKEPDRFDKKVFDPLEGKIDLSSINKTTLLKFVTPVFTAGEEIRERKQTGKYQYMTELF

VKGKEKWVVTGVQSHNAIYDYTNLIQLAIDKKGEKRQVTIESHLGEKNDRIYLSSGSSIVYAGNGHDVAYYDKTDTGYLT

FDGQSAQKAGEYIVTKELKADVKVLKEVVKTQDISVGKTCSEKLEYRDYELSPFELGNGIRAKDELHSVEEIIGSNRKDKFF

GSRFTDIFHGAKGDDEIYGNDGHDILYGDDGNDVIHGGDGNDHLVGGNGNDRLIGGKGNNFLNGGDGDDELQVFE

GQYNVLLGGAGNDILYGSDGTNLFDGGVGNDKIYGGLGKDIYRYSKEYGRHIIIEKGGDDDTLLLSDLSFKDVGFIRIGDD

LLVNKRIGGTLYYHEDYNGNALTIKDWFKEGKEGQNNKIEKIVDKDGAYVLSQYLTELTAPGRGINYFNGLEEKLYYGEG

YNALPQLRKDIEQIISSTGAFTGDHGKVSVGSGGPLVYNNSANNVANSLSYSLAQAA 

 

>1710794|gi [Extracellular] RTX-I toxin determinant A from serotypes 5/10 (APX-IA) (Hemolysin IA) (HLY-

IA) (Cytolysin IA) (CLY-IA) 

MANSQLDRVKGLIDSLNQHTKSAAKSGAGALKNGLGQVKQAGQKLILYIPKDYQASTGSSLNDLVKAAEALGIEVHRSE

KNGTALAKELFGTTEKLLGFSERGIALFAPQFDKLLNKNQKLSKSLGGSSEALGQRLNKTQTALSALQSFLGTAIAGMDLD

SLLRRRRNGEDVSGSELAKAGVDLAAQLVDNIASATGTVDAFAEQLGKLAMPYLTLALSGLASKLNNLPDLSLAGPGFD

AVSGILSVVSASFILSNKDADAGTKAAAGIEISTKILGNIGKAVSQYIIAQRVAAGLSTTAATGGLIGSVVALAISPLSFLNVA

DKFERAKQLEQYSERFKKFGYEGDSLLASFYRETGAIEAALTTINSVLSAASAGVGAAATGSLVGAPVAALVSAITGIISGIL

DASKQAIFERVATKLANKIDEWEKKHGKNYFENGYDARHSAFLEDTFELLSQYNKEYSVERVVAITQQRWDVNIGELAG

ITRKGADAKSGKAYVDFFEEGKLLEKDPDRFDKKVFDPLEGKIDLSSINKTTLLKFITPVFTAGEEIRERKQTGKYEYMTELF

VKGKEKWVVTGVESHNAIYDYTNLIQLAIDKKGEKRQVTIESHLGEKNDRIYLSSGSSIVYAGNGHDVAYYDKTDTGYLT

FDGQSAQKAGEYIVTKELKADVKVLKEVVKTQDISVGKTCSEKLEYRDYELSPFELGNGIRAKDELHSVEEIIGSNRKDKFF

GSRFTDIFHGAKGDDEIYGNDGHDILYGDDGNDVIHGGDGNDHLVGGNGNDRLIGGKGNNFLNGGDGDDELQVFE

GQYNVLLGGAGNDILYGSDGTNLFDGGVGNDKIYGGLGKDIYRYSKEYGRHIIIEKGGDDDTLLLSDLSFKDVGFIRIGDD

LLVNKRIGGTLYYHEDYNGNALTIKDWFKEGKEGQNNKIEKIVDKDGAYVLSQYLTELTAPGRGINYFNGLEEKLYYGEG

YNALPQLRKDIEQIISSTGALTGEHGQVLVGAGGPLAYSNSPNSIPNAFSNYLTQSA 

 

>1710800|gi [Extracellular] RTX-III toxin determinant A from serotype 2 (APX-IIIA) (Cytolysin IIIA) (CLY-

IIIA) 

MSTWSSMLADLKKRAEEAKRQVKKGYDVTKNGLQYGVSQAKLQALAAGKAVQKYGNKLVLVIPKEYDGSVGNGFFD

LVKAAEELGIQVKYVNRNELEVAHKSLGTADQFLGLTERGLTLFAPQLDQFLQKHSKISNVVGSSTGDAVSKLAKSQTIIS

GIQSVLGTVLAGINLNEAIISGGSELELAEAGVSLASELVSNIAKGTTTIDAFTTQIQNFGKLAENAKGLGGVGRQLQNISG

SALSKTGLGLDIISSLLSGVTRSFALRNKNASTSTKVAAGFELSNQVIGGITKAVSSYILAQRLRAGLSTTGPAAALIASSISLA

ISPLAFLRVADNFNRSKEIGEFAERFKKLGYDGDKLLSEFYHEAGTIDASITTISTALSAIAAGTAAASAGALVGAPITLLVTG

ITGLISGILEFSKQPMLDHVASKIGNKIDEWEKKYGKNYFENGYDARHKAFLEDSFSLLSSFNKQYETERAVLITQQRWDE

YIGELAGITGKGDKLSSGKAYVDYFQEGKLLEKKPDDFSKVVFDPTKGEIDISNSQTSTLLKFVTPLLTPGTESRERTQTGKY

EYITKLVVKGKDKWVVNGVKDKGAVYDYTNLIQHAHISSSVARGEEYREVRLVSHLGNGNDKVFLAAGSAEIHAGEGH

DVVYYDKTDTGLLVIDGTKATEQGRYSVTRELSGATKILREVIKNQKYAVGKREETLEYRDYELTQSGNSNLKAHDELHSV

EEIGSNQRDEFKGSKFRDIFHGADGDDLLNGNDGDDILYGDKGNDELRGDNGNDQLYGGEGDDKLLGGNGNNYLSG

GDGNDELQVLGNGFNVLRGGKGDDKLYGSSGSDLLDGGEGNDYLEGGDGSDFYVYRSTSGNHTIYDQGKASDSDKLY

LSDLSFDNILVKRVNDNLEFRSNNNSNSGVLTIKDWFKGGNSYNHKIEQIVDKNGRKLTAGNLGNNFHDTQQASSLLK



NVTQEQNESNLSSLKTELGKIITNAGNFGVAKQGNTGINTAALNNEVNKIISSANTFATSQLGGSGMGTLPSTNVNSM

MLGNLARAA 

>1710801|gi [Extracellular] RTX-III toxin determinant A from serotype 8 (APX-IIIA) (Cytolysin IIIA) (CLY-

IIIA) 

MSTWSSMLADLKKRAEEAKRQAKKGYDVTKNGLQYGVSQAKLQALAAGKAVQKYGNKLVLVIPKEYDGSVGNGFFD

LVKAAEELGIQVKYVNRNELEVAHKSLGTADQFLGLTERGLTLFAPQLDQFLQKHSKISNVVGSSTGDAVSKLAKSQTIIS

GIQSVLGTVLAGINLNEAIISGGSELELAEAGVSLASELVSNIAKGTTTIDAFTTQIQNFGKLVENAKGLGGVGRQLQNISG

SALSKTGLGLDIISSLLSGVTASFALANKNASTSTKVAAGFELSNQVIGGITKAVSSYILAQRLAAGLSTTGPAAALIASSISL

AISPLAFLRVADNFNRSKEIGEFAERFKKLGYDGDKLLSEFYHEAGTIDASITTISTALSAIAAGTAAASAGALVGAPITLLVT

GITGLISGILEFSKQPMLDHVASKIGNKIDEWEKKYGKNYFENGYDARHKAFLEDSFSLLSSFNKQYETERAVLITQQRW

DEYIGELAGITGKGDKLSSGKAYVDYFQEGKLLEKKPDDFSKVVFDPTKGEIDISNSQTSTLLKFVTPLLTPGTESRERTQT

GKYEYITKLVVKGKDKWVVNGVKDKGAVYDYTNLIQHAHISSSVARGEEYREVRLVSHLGNGNDKVFLAAGSAEIHAGE

GHDVVYYDKTDTGLLVIDGTKATEQGRYSVTRELSGATKILREVIKNQKSAVGKREETLEYRDYELTQSGNSNLKAHDEL

HSVEEIIGSNQRDEFKGSKFRDIFHGADGDDLLNGNDGDDILYGDKGNDELRGDNGNDQLYGGEGNDKLLGGNGNN

YLSGGDGNDELQVLGNGFNVLRGGKGDDKLYGSSGSDLLDGGEGNDYLEGGDGSDFYVYRSTSGNHTIYDQGKSSDL

DKLYLSDFSFDRLLVEKVDDNLVLRSNESSHNNGVLTIKDWFKEGNKYNHKIEQIVDKNGRKLTAENLGTYFKNAPKAD

NLLNYATKEDQNESNLSSLKTELSKIITNAGNFGVAKQGNTGINTAALNNEVNKIISSANTFATSQLGGSGMGTLPSTNV

NSMMLGNLARAA 

>1706871|gi [Extracellular] Fimbrial subunit type 1 precursor 

MRHKLMTSTIASLMFVAAAAVAADPTPVSVVGGTIHFEGKLVNAACAVSTKSADQTVTLGQYRTASFTAIGNTTAQVP

FSIVLNDCDPKVAATAAVAFSGQADNTTPNLLAVSSADNSTTATGVGIEILDNTSSPLKPDGATFSAKQSLVEGTNTLRFT

ARYKATAAATTPGQANADATFIMKYE 

>18202321|gi [Extracellular] Flagellar hook-associated protein 2 (HAP2) (Filament cap protein) (Flagellar 

cap protein) 

ASISSLGVGSGLDLSSILDSLTAAQKATLTPISNQQSSFTAKLSAYGTLKSALTTFQTANTALSKADLFSATSSTTAFSATTA

GNAIAGKYTISVTHLAQAQTLTTRTTRDDTKTAIATSDSKLTIQQGGDKDPITIDISAANSSLSGIRDAINNAKAGVSASIIN

VGNGDYRLSVTSNDTGLDNAMTLSVSGDDALQSFMGYDASASSNGMEVSVAAQNAQLTVNNVAIENSSNTISDALE

NITLNLNDVTTGNQTLTITQDTSKAQTAIKDWVNAYNSLIDTFSSLTKYTAVDAGADSQSSSNGALLGDSTLRTIQTQLKS

MLSNTVSSSSYKTLAQIGITTDPSDGKLELDADKLTAALKKDASGVGALIVGDGKKTGITTTIGSNLTSWLSTTGIIKAATD

GVSKTLNKLTKDYNAASDRIDAQVARYKEQFTQLDVLMTSLNSTSSYLTQQFENNSNSK 

>3914293|gi [Extracellular] Pectate lyase precursor (EC 4.2.2.2) (PL) 

MLKPHGLTPLALTGGILVSLLSVSLSAHAEIATDVATTGWATQNGGTKGGSRAAANNIYTVKNAAELKAALAASGGSN

GRIIKERGVIDVSDGKPYTKTSDMKQRARLDIPGKTTIVGTSSSAEIREGFFYAKENDVIIRNLTIENPWDPEPVWDPEDG

SAGNWNSEYDGLTVEGASNVWIDHVTFTDGRRTDDQNGTANGRPKQHHDGALDVKNGANYVTISYSVFRNHEKNN

LIGSSDSKTPDDGKLKVTNHNSLFENISSRGPRVRVGQVHLYNNHHIGSTTHKVYPCVYAQGVGKGSKIFSERNVLDISGI

SGCSKVAADYGGSVYRDSGSLVNGSVISCSWSTSIGWTPPYSYTPLAADKVAADVKAKAGAGKI 



>1711377|gi [Extracellular] Extracellular serine proteinase precursor (EC 3.4.21.-) 

MKRGGLWLLLGLLVLSACSSNPPAASTQEAPLLPRGTPEGDPRAVHRGLQGERGRPPRPRGPEGGLGARPHAAAASSP

GLRTLGLEGARVDKVYTAASGGWRWSLRPGAGRSARTPGLAYIEADQEVRAFAVQSPATWGLDRIDQRTLPLDGRYT

YTATGAGVHAYVVDTGILLSHQEFTGRIGKGYDAITPGGSAQDCNGHGTHVAGTIGGTTYGVAKGVTLHPVRVLDCNG

SGSNSSVIAGLDWVTQNHVKPAVINMSLGGGASTALDTAVMNAINAGVTVVVAAGNDNRDACFYSPARVTAAITVG

ATTSTDYRASFSNYGRCLDLFAPGQSITSAWYTSSTATNTISGTSMATPHVTGAAALYLQWYPTATPSQVASALLYYATP

NVVKNAGRYSPNLLLYTPF 

>13124751|gi [Extracellular] Flagellar hook-associated protein 2 (HAP2) (Filament cap protein) (Flagellar 

cap protein) 

AIGSLSSLGLGSKVLNYDVIDKLKDADEKALIAPLDKKMEQNVEKQKALVEIKTLLSALKGPVKTLSDYSTYISRKSNVTGD

ALSASVGVGVPIQDIKVDVQNLAQGDINELGAKFSSRDDIFSQVDTTLKFYTQNKDYAVNIKAGMTLGDVAQSITDATN

GEVMGIVMKTGGNDPYQLMVNTKNTGEDNRVYFGSHLQSTLTNKNALSLGVDGSGKSEVSLNLKGADGNMHEVPI

MLELPESASIKQKNTAIQKAMEQALENDPNFKNLIANGDISIDTLHGGESLIINDRRGGNIEVKGSKAKELGFLQTTTQES

DLLKSSRTIKEGKLEGVVSLNGQKLDLSALTKESNTSEENTDAIIQAINAKEGLSAFKNAEGKLVINSKTGMLTIKGEDALG

KASLKDLGLNAGMVQSYEASQNTLFMSKNLQKASDSAFTYNGVSITRPTNEVNDVISGVNITLEQTTEPNKPAIISVSRD

NQAIIDSLTEFVKAYNELIPKLDEDTRYDADTKIAGIFNGVGDIRAIRSSLNNVFSYSVHTDNGVESLMKYGLSLDDKGVM

SLDEAKLSSALNSNPKATQDFFYGSDSKDMGGREIHQEGIFSKFNQVIANLIDGGNAKLKIYEDSLDRDAKSLTKDKENA

QELLKTRYNIMAERFAAYDSQISKANQKFNSVQMMIDQAAAKKN 

>232261|gi [Extracellular] Hemolysin (Cytolysin II) (CLY-IIA) (HLY-IIA) (CYTC) (APPA) 

MSKITLSSLKSSLQQGLKNGKNKLNQAGTTLKNGLTQTGHSLQNGAKKLILYIPQGYDSGQGNGIQDLVKAANDLGIEV

WREERSNLDIAKTSFDTTQKILGFTDRGIVLFAPQLDNLLKKNPKIGNTLGSASSISQNIGKANTVLGGIQSILGSVLSGVN

LNELLQNKDPNQLELAKAGLELTNELVGNIASSVQTVDAFAEQISKLGSHLQNVKGLGGLSNKLQNLPDLGKASLGLDIIS

GLLSGASAGLILADKKASTEKKAAAGVEFANQIIGNVTKAVSSYILAQRVASGLSSTGPVAALIASTVALAVSPLSFLNVAD

KFKQADLIKSYSERFQKLGYDGDRLLADFHRETGTIDASVTTINTALAAISGGVGAASAGSLVGAPVALLVAGVTGLITTIL

EYSKQAMFEHVANKVHDRIVEWEKKHNKNYFEQGYDSRHLADLQDNMKFLINLNKELQAERVVAITQQRWDNQIGD

LAAISRRTDKISSGKAYVDAFEEGNTSPSIHPYSIDNKNGIINISNTNRKTQSVLFRTPLLTPGEENRERIQEGKNSYITKLHI

QRVDSWTVTVGDASSSVDFTNVVQRIAVKFDDAGNIIESKDTKIIANLGAGNDNVFVGSSTTVIDGGDGHDRVHYSRG

EYGALVIDATAETEKGSYSVKRYVGDSKALHETIATHQTNVGNREEKIEYRREDDRFHTGYTVTDSLKSVEEIIGSQFNDIF

KGSQFDDVFHGGNGVDTIDGNDGDDHLFGGAGDDVIDGGNGNNFLVGGTGNDIISGGKDNDIYVHKTGDGNDSITD

SGGQDKLAFSDVNLKDLTFKKVDSSLEIINQKGEKVRIGNWFLEDDLASTVANYKATNDRKIEEIIGKGGERITSEQVDKLI

KEGNNQISAEALSKVVNDYNTSKDRQNVSNSLAKLISSVGSFTSSSDFRNNLGTYVPSSIDVSNNIQLARAA 

>266650|gi [Extracellular] Neutral protease precursor (EC 3.4.24.25) (Vibriolysin) (Aeromonolysin) 

MNKTQRHINWLLAVSAATALPVTAAEMINVNDGSLLNQALKAQSQSVAPVETGFKQMKRVVLPNGKVKVRYQQTH

HGLPVFNTSVVATESKSGSSEVFGVMAQGIADDVSTLTPSVEMKQAISIAKSRFQQQEKMVAEPATENEKAELMVRLD

DNNQAQLVYLVDFFVAEDHPARPFFFIDAQTGEVLQTWDGLNHAQADGTGPGGNTKTGRYEYGSDFPPFVIDKVGTK

CSMNNSAVRTVDLNGSTSGNTTYSYTCNDSTNYNDYKAINGAYSPLNDAHYFGKVVFDMYKDWMNTTPLTFQLTMR

VHYGNNYENAFWNGSSMTFGDGYSTFYPLVDINVSAHEVSHGFTEQNSGLVYENMSGGMNEAFSDIAGEAAEFYMK



GSVDWVVGADIFKSSGGLRYFDQPSRDGRSIDHASDYYNGLNVHYSSGVFNRAFYLLANKAGWDVRKGFEVFTLANQ

LYWTANSTFDEGGCGVVKAASDMGYSVADVEDAFNTVGVNASCGATPPPSGDVLEIGKPLANLSGNRNDMTYYTFT

PSSSSSVVIKITGGTGDADLYVKAGSKPTTTSYDCRPYKYGNEEQCSISAQAGTTYHVMLRGYSNYAGVTLRAD 

>399037|gi [Extracellular] Bacterial leucyl aminopeptidase precursor (EC 3.4.11.10) 

MKYTKTLLAMVLSATFCQAYAEDKVWISIGADANQTVMKSGAESILPNSVASSGQVWVGQVDVAQLAELSHNMHEE

HNRCGGYMVHPSAQSAMAASAMPTTLASFVMPPITQQATVTAWLPQVDASQITGTISSLESFTNRFYTTTSGAQASD

WIASEWQALSASLPNASVKQVSHSGYNQKSVVMTITGSEAPDEWIVIGGHLDSTIGSHTNEQSVAPGADDDASGIAAV

TEVIRVLSENNFQPKRSIAFMAYAAEEVGLRGSQDLANQYKSEGKNVVSALQLDMTNYKGSAQDVVFITDYTDSNFTQ

YLTQLMDEYLPSLTYGFDTCGYACSDHASWHNAGYPAAMPFESKFNDYNPRIHTTQDTLANSDPTGSHAKKFTQLGLA

YAIEMGSATGDTPTPGNQLEDGVPVTDLSGSRGSNVWYTFELETQKNLQITTSGGYGDLDLYVKFGSKASKQNWDCR

PYLSGNNEVCTFNNASPGTYSVMLTGYSNYSGASLKASTF 

>416632|gi [Extracellular] Alkaline metalloproteinase precursor (EC 3.4.24.-) (AP) 

MSSNSLALKGRSDAYTQVDNFLHAYARGGDELVNGHPSYTVDQAAEQILREQASWQKAPGDSVLTLSYSFLTKPNDFF

NTPWKYVSDIYSLGKFSAFSAQQQAQAKLSLQSWSDVTNIHFVDAGQGDQGDLTFGNFSSSVGGAAFAFLPDVPDAL

KGQSWYLINSSYSANVNPANGNYGRQTLTHEIGHTLGLSHPGDYNAGEGDPTYADATYAEDTRAYSVMSYWEEQNT

GQDFKGAYSSAPLLDDIAAIQKLYGANLTTRTGDTVYGFNSNTERDFYSATSSSSKLVFSVWDAGGNDTLDFSGFSQNQ

KINLNEKALSDVGGLKGNVSIAAGVTVENAIGGSGSDLLIGNDVANVLKGGAGNDILYGGLGADQLWGGAGADTFVY

GDIAESSAAAPDTLRDFVSGQDKIDLSGLDAFVNGGLVLQYVDAFAGKAGQAILSYDAASKAGSLAIDFSGDAHADFAI

NLIGQATQADIVV 

>29611960|gi [Extracellular] Lateral flagellin 

MALSMHTNYASLVTQNTLNSTSGLLNTAMERLSTGFRVNSASDDAAGLQIANRLEAQTRGMSVAMRNAQDGISMM

QTAEGAMEEMTNITYRMNDLATQSLNGSNSDKDRAAMDAEFKQLSAELNNIMGNTSFGGQKLLAAGGGFEAGAVT

FQIGASSAETLDVDASASIKKVAATLADAAITDGIGDATKAKAALDKISDAGGLIEDIGATRAQFGANINRLEHTMTNLG

NMVENTSAAKGRIMDADFAVESSNMTKNQMLMQAGTTVLSKTNQLPSMAMSLLR 

>29611961|gi [Extracellular] Lateral flagellar hook-associated protein 2 (HAP2) (Filament CAP protein) 

(Flagellar cap protein) 

MSSIDPATFAAQFAQIEIQPFKQRYQLQTNTYQSQLSALGKVESAMREFRTALNEMNSSTNSIIKNSTSISQEGYFTANA

DAKALSGSYQIFVEQVATSHQVSTGMPADLDATTEIPKTGNLEFTINGKTMTIDLSTVDTDGDGVTTVSDLTKAINNNS

DNPGVNATLVRSNGQTHFMLSSTETGVANQINVSATGTGQAWFEDAFTNLSQISAPQDAVIWLGAEKTGLKLTNSSN

TFEGVIDGVDITVTKAQTSGETAIGLGIGADDEATKEQLNKFVDAYNTLISTIDEHTQIGSEDKKRGVLASDPTMRSIESQL

SSLVRGEHGGMRLSEIGVTLDRHGKLKVDQEKFAEAQKNNSAGLEAMFNGDGALLDSMDAMAEPFLKFSSGAFKSRK

EALQANLDRLSDKQTTLERKYDMSYKRYLKQFTQMNTLMTQMNQTMSMFG 

>1170253|gi [Extracellular] Major fimbrial subunit precursor (Major pilin) 



MKKTLLGSLILLAFAGNVQAAANADTKGTVTFFGKVVENTCQVKTDHKNRSVVLNDVGKNSLKDKGNTAMPTPFTITL

QNCNLTAANSSTNKANKVGLYFYSWENADKENNFTLKNKTSTSNDFATMVNIQLMESDGTKEIKVVGKETEDFVHKN

ATGAGVALTQTHPDNDHISGSTQLTGVTGDLPLHFIAQYYSLGSTTAGKVQSSVDFQIAYE 

>548529|gi [Extracellular] Major fimbrial subunit precursor 

MKLSKIALAAALVFGINSVATAENETPAPKVSSTKGEIQLKGEIVNSACGLAASSSPVIVDFSEIPTSALANLQKAGNIKKDI

ELQDCDTTVAKTATVSYTPSVVNAVNKDLASFVSGNASGAGIGLMDAGSKAVKWNTATTPVQLINGVSKIPFVAYVQA

ESADAKVTPGEFQAVINFQVDYQ 

>1172570|gi [Extracellular] Alkaline phosphatase precursor (EC 3.1.3.1) (APASE) 

MNLSPSRTPICAALAAALLGAAALAPAHAAQRILQLSEDTTHSKPVSAASALRGTPLAKAGAADRVCEAGAKWLRVGFK

QLKLAGYDSLVLTSSGGDKLVFEGQHWNQRSFTTRPLRGECVDIQPYFSQPDSAFQLDRYDYSTVALDKATVVVAGAG

DICDTSGNACQGTSDLIVSINPTAVFTAGDNAYNSGTLSEYNSRYAPTWGRFKALTSPSPGNHDYSTTGAKGYFDYFNG

SGNQTGPAGDRSKGYYSWDVGDWHFVSLNTMSGGTVAQAQIDWLKADLAANTKPCTAAYFHHPLLSRGSYSGYSQ

VKPFWDALYAAKADLVLVGHDHNYQRYGKMNPDKAAASDGIRQVLVGTGGRAFYGISGSHALLEASNDSTFGVLKLT

LSATGYTGDFVPRAGSSYTDHFTGTCNKGSGNPPTQTLTLNSVRDVTVKSGGSRDNGATLYADGSDGGQVLRGLMA

WNVSSAAGKTLTGAQVKLQVSDRSTGTYDLYRAGAAWTEANASYSGVSLGSKIGSVVPSATGAQSIALNAAGFSW 

>585408|gi [Extracellular] Lipase precursor (EC 3.1.1.3) (Triacylglycerol lipase) 

MVRSMRSRVAARAVAWALAVMPLAGAAGLTMAASPAAVAADTYAATRYPVILVHGLAGTDKFANVVDYWYGIQSD

LQSHGAKVYVANLSGFQSDDGPNGRGEQLLAYVKQVLAATGATKVNLIGHSQGGLTSRYVAAVAPQLVASVTTIGTPH

RGSEFADFVQDVLKTDPTGLSSTVIAAFVNVFGTLVSSSHNTDQDALAALRTLTTAQTATYNRNFPSAGLGAPGSCQTG

AATETVGGSQHLLYSWGGTAIQPTSTVLGVTGATDTSTGTLDVANVTDPSTLALLATGAVMINRASGQNDGLVSRCSS

LFGQVISTSYHWNHLDEINQLLGVRGANAEDPVAVIRTHVNRLKLQGV 

>549805|gi [Extracellular] Protein kinase ypkA precursor (EC 2.7.1.37) (Protein kinase A) (Targeted 

effector protein kinase) 

MKSVKIMGTMPPSISLAKAHERISQHWQNPVGELNIGGKRYRIIDNQVLRLNPHSGFSLFREGVGKIFSGKMFNFSIAR

NLTDTLHAAQKTTSQELRSDIPNALSNLFGAKPQTELPLGWKGEPLSGAPDLEGMRVAETDKFAEGESHISIIETKDKQR

LVAKIERSIAEGHLFAELEAYKHIYKTAGKHPNLANVHGMAVVPYGNRKEEALLMDEVDGWRCSDTLRTLADSWKQG

KINSEAYWGTIKFIAHRLLDVTNHLAKAGVVHNDIKPGNVVFDRASGEPVVIDLGLHSRSGEQPKGFTESFKAPELGVG

NLGASEKSDVFLVVSTLLHCIEGFEKNPEIKPNQGLRFITSEPAHVMDENGYPIHRPGIAGVETAYTRFITDILGVSADSRP

DSNEARLHEFLSDGTIDEESAKQILKDTLTGEMSPLSTDVRRITPKKLRELSDLLRTHLSSAATKQLDMGGVLSDLDTMLV

ALDKAEREGGVDKDQLKSFNSLILKTYRVIEDYVKGREGDTKNSSTEVSPYHRSNFMLSIVEPSLQRIQKHLDQTHSFSDI

GSLVRANKHLETLLEVLVTLSQQGQPVSSETYGFLNRLAEAKITLSQQLNTLQQQQESAKAQLSILINRSGSWADVARQS

LQRFDSTRPVVKFGTEQYTAIHRQMMAAHAAITLQEVSEFTDDMRNFTVDSIPLLIQLGRSSLMDEHLVEQREKLRELT

TIAERLNRLEREWM 

>2501301|gi [Extracellular] Aerolysin 4 precursor (Hemolysin 4) 



MKKLKITGLSLIISGLLMAQAQAAEPVYPDQLRLFSLGQEVCGDKYRPVNREEAQSIKSNIVGMMGQWQISGLANGW

VIMGPGYNGEIKPGSASSTWCYPTNPATGEIPTLSALDIPDGDEVDVQWRLVHDSANFIKPTSYLAHYLGYAWVGGNH

SQYVGEDMDVTRDGDGWVIRGNNDGGCDGYRCGDKTSIKVSNFAYNLDPDSFKHGDVTQSDRQLVKTVVGWAIND

SDTPQSGYDVTLRYDTATNWSKTNTYGLSEKVTTKNKFKWPLVGETELSIEIAANQSWASQNGGSTTTSLSQSVRPTVP

AHSKIPVKIELYKADISYPYEFKADVSYDLTLSGFLRWGGNAWYTHPDNRPNWNHTFVIGPYKDKASSIRYQWDKRYIP

GEVKWWDWNWTIQQNGLPTMQNNLAKVLRPVRAGITGDFSAESQFAGNIEIGAPVPVAAASHSSRARNLSAGQGL

RLEIPLDAQELSGLGFNNVSLSVTPAANQ 

>2501304|gi [Extracellular] Aerolysin precursor (Hemolysin) 

MMNRIITANLAFLASSLMLAQVQAAEPVYPDQVKWAGLGTGVCASGYRPLTRDEAMSIKGNLVSRMGQWQITGLA

DRWVIMGPGYNGEIKQGTAGETWCYPNSPVSGEIPTLSDWNIPAGDEVDVQWRLVHDNDYFIKPVSYLAHYLGYAW

VGGNHSPYVGEDMDVTRVGDGWLIKGNNDGGCSGYRCGEKSSIKVSNFSYTLEPDSFSHGQVTESGKQLVKTITANAT

NYTDLPQQVVVTLKYDKATNWSKTDTYSLSEKVTTKNKFQWPLVGETELAIEIAASQSWASQKGGSTTETVSVEARPTV

PPHSSLPVRVALYKSNISYPYEFKAEVNYDLTMKGFLRWGGNAWYTHPDNRPTWEHTLLLGPFRGQGEQHPLPVDKR

YIPGEVKWWDWNWTISEYGLSTMQNNLGRVLRPIRSAVTGDFYAESQFAGDIEIGQPQTRSAKAAQLRSASAEEVALT

SVDLDSEALANEGFGNVSLTIVPVQ 

>2501300|gi [Extracellular] Aerolysin 3 precursor (Hemolysin 3) 

MKKLKITGLSLIISGLLMAQAQAAEPVYPDQLRLFSLGQEVCGDKYRPVNREEAQSVKSNIVGMMGQWQISGLANGW

VIMGPGYNGEIKPGSASSTWCYPTNPATGEIPTLSALDIPDGDEVDVQWRLVHDSANFIKPTSYLAHYLGYAWVGGNH

SQYVGEDMDVTRDGDGWVIRGNNDGGCDGYRCGDKTSIKVSNFAYNLDPDSFKHGDVTQSDRQLVKTVVGWAIND

SDTPQSGYDVTLRYDTATNWSKTNTYGLSEKVTTKNKFKWPLVGETELSIEIAANQSWASQNGGSPTTSLSQSVRPTVP

AHSKIPVKIELYKADISYPYEFKADVSYDLTLSGFLRWGGNAWYTHPDNRPNWNHTFVIGPYKDKASSIRYQWDKRYIP

GEVKWWDWNWTIQQNGLPTMQNNLAKVLRPVRAGITGDFSAESQFAGNIEIGAPVPVAAASHSSRARNLSAGQGL

RLEIPLDAQELSGLGFNNVSLSVTPAANQ 

>2501302|gi [Extracellular] Aerolysin 5 precursor (Hemolysin 5) 

MQKLKITGLSLIISGLLMAQRHAAEPVYPDQLRLFSLGQEVCGDKYRPITREEAQSVKSNIVNMMGQWQISGLANGW

VIMGPVYNGEIKPGSASNTWCYPVNPVTGEIPTLSALDIPDGDEVDVQWRLVHDSANFIKPTSYLAHYLGYAWVGGN

HSQYVGEDMDVTRDGDGWVIRGNNDGGCEGYRCGEKTAIKVSNFAYNLDPDSFKHGDVTQSDRQLVKTVVGWAIN

DSYTPQSAYDVTLRYDTATNWSKTNTYGLSEKVTTKNKFKWPLVGETELSIEIAANQSWASQNGGSTTTSLSQSVRPTV

PARSKIPVKIELYKADISYPYEFKADVSYDLTLSGFLRWGGNAWYTHPDNRPNWNHTFVIGPYKDKASSIRYQWDKRYIP

GEVKWWDWNWTIQQNGLSTMQNNLARVLRPVRAGITGDFSAESQFAGNIEIGAPVPLAADGKAPRALSARRGEQG

LRLAIPLECRKSSPGLASATSA 

>730757|gi [Extracellular] Extracellular minor metalloprotease precursor (EC 3.4.24.-) 

MPAQRMRSVIPPYMLRALLTRYAPQRDCALHTLNHVQSLLGNKPLRSPTEKNARAGERSAISTTPERHPTARQTGAQG

GAAQQPRRAVDEAYDHLGVTYDFFWQAYRRNSVDNKGLPLVQRALRQGLPEQLSGTASRWCSETATARSSTVSPSPS

TLVGHELTHGSDRERSRLIYYQQSGALNESLSDVFGSLVKQFHLQQTADKADWLIGAGLLAKGIKGKGLRSMSAPGTAY



DDPLLGKDPQPASMKDYIQTKEDNGGVHLNSGIPNRAFYLAATVLGGFAGKKPVTSGMTRCATKRCRKTPTSDHLRPR

HGETRAGLRTKRGDKVQQAWASGWQWSNETAADAQSGYGH 

>730411|gi [Extracellular] Secreted protease G precursor (EC 3.4.24.-) (ProG) 

MALYGKKTDLSSASSGGYTGVADVYQLWHYHARGNGNIGDKPSYTLEQARDQITRGNITWNGEKVFGKSAALTYSFL

QSVADSDMPDNFKGFVKFNAAQIQQTKLALQSWADVANVTFSEAKDGERATIQFGNYTLTPDGNTDNNSQAFGFYP

GNWKWAGSAWFNYNQADNQRPDINEFGRNTLTHEIGHTLGLYHPGDYDASDGNPGYKDVTYAEDTRQFSIMSYW

NEGYTGGDFHGYHAAAPHDIAAIQKLYGANMSTRTGDTVYGFHSNSGRDFYTATDSKTPLIFSVWDAGGNDTFDFSG

YSANQRISLISGTFSDVGGLKAMVSIAAGAVIENAIGGSGHDVIVGNLSDNRIDGGAGNDVLYGDGGADILTGGAGKDI

FVYAWEKDSLSSAPDTITDFQRGEDRIDLSAFNKNHDLRFVDNFSGKGNEVVLNWDSQSHQTNMWLHLSGHETADFL

VNIVGAALQPSDVIV 

>2501303|gi [Extracellular] Aerolysin precursor (Hemolysin 3) 

MMNRIITANLANLASSLMLAQVLGWHEPVYPDQVKWAGLGTGVCASGYRPLTRDEAMSIKGNLVSRMGQWQITGL

ADRWVIMGPGYNGEIKQGTAGETWCYPNSPVSGEIPTLSDWNIPAGDEVDVQWRLVHDNDYFIKPVSYLAHYLGYA

WVGGNHSPYVGEDMDVTRVGDGWLIKGNNDGGCSGYRCGEKSSIKVSNFSYTLEPDSFSHGQVTESGKQLVKTITAN

ATNYTDLPQQVVVTLKYDKATNWSKTDTYSLSEKVTTKNKFQWPLVGETELAIEIAASQSWASQKGGSTTETVSVEARP

TVPPHSSLPVRVALYKSNISYPYEFKAEVNYDLTMKGFLRWGGNAWYTHPDNRPTWEHTFRLGPFRGQGEQHPLPVD

KRYIPGEVKWWDWNWTISEYGLSTMQNNLGRVLRPIRSAVTGDFYAESQFAGDIEIGQPQTRSAKAAQLRSASAEEV

ALTSVDLDSEALANEGFGNVSLTIVPVQ 

>1731424|gi [Extracellular] Extracellular metalloprotease precursor (EC 3.4.24.-) 

MGSFLLKKAVGLSNISDLLDKSGIFYNYSTKVLPSFDYDTAGKHIAREDSTWNGKYVIGQPAEVTYSFPKWEGKFNQFG

NKNPYEFNELQKEHARKSLDAWSDIANIKFTEVAVGNVDGMKASDVKTDITFGNIYDPNGTFQAYATLPNTYAYGKDL

SGQAWFSDYHYAGNTTPELGNYGRLTIIHEIGHTLGLMHPGDYNAGQNVPGYLKSDYAEDSRQYTVMSYWDEYETGA

HFQGAYAGAPLLHDISAMQYLYGANTTTRTGDDVYGFNSNTGIDYYTATDSNDKLIFSVWDSGGNDTFDFSGFYQDQ

LIDLRAGNFSDVGGLQKNVSIAQNVTIENAIGGFGNDIIHGNDADNTLIGGEGDDIIYGHSGNNTIYGGRGQDTLHGGT

GSNTFIYKEIADSLVTAADKIMDFKTGIDKIDLSTLIQDTFSSKILNFVDNFTGNAGEATLSYNEVTNASELAINAYGYNYN

PDFKIDIVGFVNYETDFIV 

>3914954|gi [Extracellular] Levansucrase precursor (EC 2.4.1.10) (Beta-D-fructofuranosyl transferase) 

(Sucrose 6-fructosyl transferase) 

MAHVRRKVATLNMALAGSLLMVLGAQSALAQGNFSRQEAARMAHRPGVMPRGGPLFPGRSLAGVPGFPLPSIHTQ

QAYDPQSDFTARWTRADALQIKAHSDATVAAGQNSLPAQLTMPNIPADFPVINPDVWVWDTWTLIDKHADQFSYN

GWEVIFCLTADPNAGYGFDDRHVHARIGFFYRRAGIPASRRPVNGGWTYGGHLFPDGASAQVYAGQTYTNQAEWSG

SSRLMQIHGNTVSVFYTDVAFNRDANANNITPPQAIITQTLGRIHADFNHVWFTGFTAHTPLLQPDGVLYQNGAQNEF

FNFRDPFTFEDPKHPGVNYMVFEGNTAGQRGVANCTEADLGFRPNDPNAETLQEVLDSGAYYQKANIGLAIATDSTLS

KWKFLSPLISANCVNDQTERPQVYLHNGKYYIFTISHRTTFAAGVDGPDGVYGFVGDGIRSDFQPMNYGSGLTMGNPT

DLNTAAGTDFDPSPDQNPRAFQSYSHYVMPGGLVESFIDTVENRRGGTLAPTVRVRIAQNASAVDLRYGNGGLGGYG

DIPANRADVNIAGFIQDLFGQPTSGLAAQASTNNAQVLAQVRQFLNQ 



>3914955|gi [Extracellular] Levansucrase (EC 2.4.1.10) (Beta-D-fructofuranosyl transferase) (Sucrose 6-

fructosyl transferase) 

MSDYNYKPTLWTRADALKVHEDDPTTTQPVIDIAFPVMSEEVFIWDTMPLRDFDGEIISVNGWCIIFTLTADRNTDNP

QFQDENGNYDITRDWEDRHGRARICYWYSRTGKDWIFGGRVMAEGVAPTTREWAGTPILLNDRGDIDLYYTCVTPG

ATIAKVRGKIVTSDQSVSLEGFQQVTSLFSADGTIYQTEEQNAFWNFRDPSPFIDRNDGKLYMLFEGNVAGPRGSHEIT

QAEMGNVPPGYEDVGGAKYQAGCVGLAVAKDLSGSEWQILPPLITAVGVNDQTERPHFVFQDGKYYLFTISHKYTFA

DNLTGPDGVYGFVSDKLTGPYTPMNSSGLVLGNPSSQPFQTYSHYVMPNGLVTSFIDSVPWKGKDYRIGGTEAPTVKIL

LKGDRSFIVDSFDYGYIPAMKDITLK 

>2494326|gi [Extracellular] "Endoglucanase V precursor (EC 3.2.1.4) (Endo-1,4-beta-glucanase V) 

(Cellulase V)" 

MWMRRNQIVRKLTLGVVTTVLGMSLSFSALSATPVETHGQLSIENGRLVDEQGKRVQLRGISSHGLQWFGDYVNKDS

MKWLRDDWGINVFRVAMYTAADGYISNPSLANKVKEAVAAAQSLGVYIIIDWHILSDNDPNIYKAQAKTFFAEMAGL

YGSSPNVIYEIANEPNGGVTWNGQIRPYALEVTDTIRSKDPDNLIIVGTGTWSQDIHDAADNQLPDPNTMYALHFYAG

THGQFLRDRIDYAQSRGAAIFVSEWGTSDASGNGGPFLPESQTWIDFLNNRGVSWVNWSLTDKSEASAALAPGASKS

GGWTEQNLSTSGKFVREQIRAGANLGGGDTPTTPTEPTNPGNGTTGDVVLQYRNVDNNPSDDAIRMAVNIKNTGST

PIKLSDLQVRYYFHDDGKPGANLFVDWANVGPNNIVTSTGTPAASTDKANRYVLVTFSSGAGSLQPGAETGEVQVRIH

AGDWSNVNETNDYSYGANVTSYANWDKITVHDKGTLVWGVEP 

>3914287|gi [Extracellular] Pectate lyase L precursor (EC 4.2.2.2) (Pectate transeliminase) 

MKYLNCFISTGLAAFFLVNSTSVLAADCSSDLTSGISTKRIYYVAPNGSSSNNGNSFNSPMSFTAAMAAANPGELILLKPG

TYTIPYTQGKGNTITFNKSGKEGSPIYVAAANCGRAVFDFSFPDSQWVQASYGFYVTGDYWYFKGIEVTRAGYQGAYV

TGSHNTFENTAFHHNRNTGLEINNGGSYNTVINSDAYRNYDPKKNGSMADGFGPKQKQGQGNRFGGCRAWENSDD

GFDLFDSPQKVVIENSWAFRNGINYWSDSSFAGNGNGFKLGGNQAVGNHRITRSVAFGNVSKGFDQNNNAGGVTVI

NNTSYKNGINYGFGSNVKSGQKHYFRNNVSLSGSATVNNADAKSNSWDTGPVASASDFVSLDTSLATISRDNDGTLPE

TALFRLSTNSKLINAGTKESNISYSGSAPDLGAFERN 

>2498783|gi [Extracellular] Extracellular phospholipase C (EC 3.1.-.-) 

MEKVLIWFCGTGTTKQDFLANVEISGFSAIVAIDGIGTAAMLTKTQALAKRANWGGSFVDMSETLGVLYDQVNGYDD

RAGVVTLDSLFPLVDYLKTLKEYQLVVGGHSRGAAVGLTEFLAELYHLAVQNQAPGVWANAKTIRLVVVDPVQGQQD

ADKDTNAFNAILKDKTLAQILAELETKWFGGREVFDTLVYSARYDARSSFAFDSRWYRFITEQMGKQAGPAKRAKLVM

AGFRHSAPVSKEDEISALYQGKGVAPIAFLQQLVSFDPNWEQSARLLSQIENGYLDQLAAGAKTDLISQLDKQTSLLSTA

LPALSAANRCKKRCRRITRKNRNTAGSTAISTGRRRFNASYQVTSD 

>2499108|gi [Extracellular] Vacuolating cytotoxin precursor 

MEIQQTHRKINRPLVSLALVGALVSITPQQSHAAFFTTVIIPAIVGGIATGTAVGTVSGLLGWGLKQAEEANKTPDKPDK

VWRIQAGKGFNEFPNKEYDLYKSLLSSKIDGGWDWGNAATHYWIKGGQWNKLEVDMKDAVGTYKLSGLRNFTGGD

LDVNMQKATLRLGQFNGNSFTSYKDSADRTTRVDFNAKNILIDNFLEINNRVGSGAGRKASSTVLTLQASEGITSSKNAE

ISLYDGATLNLASNSVKLNGNVWMGRLQYVGAYLAPSYSTINTSKVTGEVNFNHLTVGDHNAAQAGIIASNKTHIGTLD

LWQSAGLNIIAPPEGGYKDKPNNTPSQSGAKNDKQESSQNNSNTQVINPPNSTQKTEVQPTQVIDGPFAGGKDTVVN



IDRINTKADGTIKVGGFKASLTTNAAHLNIGKGGVNLSNQASGRTLLVENLTGNITVDGPLRVNNQVGGYALAGSSANF

EFKAGVDTKNGTATFNNDISLGRFVNLKVDAHTANFKGIDTGNGGFNTLDFSGVTNKVNINKLITASTNVAVKNFNINE

LIVKTNGVSVGEYTHFSEDIGSQSRINTVRLETGTRSIFSGGVKFKSGEKLVIDEFYYSPWNYFDARNIKNVEITRKFASSTP

ENPWGTSKLMFNNLTLGQNAVMDYSQFSNLTIQGDFINNQGTINYLVRGGKVATLNVGNAAAMMFNNDIDSATGF

YKPLIKINSAQDLIKNTEHVLLKAKIIGYGNVSTGTNGISNVNLEEQFKERLALYNNNNRMDTCVVRNTDDIKACGMAIG

NQSMVNNPDNYKYLIGKAWKNIGISKTANGSKISVYYLGNSTPTENGGNTTNLPTNTTNNARFASYALIKNAPFAHSAT

PNLVAINQHDFGTIESVFELANRSKDIDTLYANSGAQGRDLLQTLLIDSHDAGYARTMIDATSANEITKQLNTATTTLNNI

ASLEHKTSSLQTLSLSNAMILNSRLVNLSRRHTNNIDSFAKRLQALKDQRFASLESAAEVLYQFAPKYEKPTNVWANAIG

GASLNNGGNASLYGTSAGVDAYLNGQVEAIVGGFGSYGYSSFNNQANSLNSGANNTNFGVYSRIFANQHEFDFEAQG

ALGSDQSSLNFKSALLRDLNQSYNYLAYSAATRASYGYDFAFFRNALVLKPSVGVSYNHLGSTNFKSNSTNKVALSNGSS

SQHLFNASANVEARYYYGDTSYFYMNAGVLQEFANFGSSNAVSLNTFKVNATRNPLNTHARVMMGGELKLAKEVFLN

LGVVYLHNLISNIGHFASNLGMRYSF 

>2499107|gi [Extracellular] Vacuolating cytotoxin precursor 

MEIQQTHRKINRPLVSLALVGALVSITPQQSHAAFFTTVIIPAIVGGIATGTAVGTVSGLLSWGLKQAEEANKTPDKPDK

VWRIQAGKGFNEFPNKEYDLYRSLLSSKIDGGWDWGNAARHYWVKGGQQNKLEVDMKDAVGTYTLSGLRNFTGGD

LDVNMQKATLRLGQFNGNSFTSYKDSADRTTRVDFNAKNISIDNFVEINNRVGSGAGRKASSTVLTLQASEGITSDKNA

EISLYDGATLNLASSSVKLMGNVWMGRLQYVGAYLAPSYSTINTSKVTGEVNFNHLTVGDKNAAQAGIIANKKTNIGTL

DLWQSAGLNIIAPPEGGYKDKPNNTPSQSGAKNDKNESAKNDKQESSQNNSNTQVINPPNSAQKTEVQPTQVIDGPF

AGGKDTVVNINRINTNADGTIRVGGFKASLTTNAAHLHIGKGGVNLSNQASGRSLIVENLTGNITVDGPLRVNNQVGG

YALAGSSANFEFKAGTDTKNGTATFNNDISLGRFVNLKVDAHTANFKGIDTGNGGFNTLDFSGVTDKVNINKLITASTN

VAVKNFNINELIVKTNGISVGEYTHFSEDIGSQSRINTVRLETGTRSLFSGGVKFKGGEKLVIDEFYYSPWNYFDARNIKNV

EITNKLAFGPQGSPWGTSKLMFNNLTLGQNAVMDYSQFSNLTIQGDFINNQGTINYLVRGGKVATLSVGNAAAMMF

NNDIDSATGFYKPLIKINSAQDLIKNTEHVLLKAKIIGYGNVSTGTNGISNVNLEEQFKERLALYNNNNRMDTCVVRNTD

DIKACGMAIGDQSMVNNPDNYKYLIGKAWKNIGISKTANGSKISVYYLGNSTPTENGGNTTNLPTNTTSNARSANNAL

AQNAPFAQPSATPNLVAINQHDFGTIESVFELANRSKDIDTLYANSGAQGRDLLQTLLIDSHDAGYARKMIDATSANEIT

KQLNTATTTLNNIASLEHKTSGLQTLSLSNAMILNSRLVNLSRRHTNHIDSFAKRLQALKDQKFASLESAAEVLYQFAPKY

EKPTNVWANAIGGTSLNNGSNASLYGTSAGVDAYLNGQVEAIVGGFGSYGYSSFNNRANSLNSGANNTNFGVYSRIFA

NQHEFDFEAQGALGSDQSSLNFKSALLQDLNQSYHYLAYSAATRASYGYDFAFFRNALVLKPSVGVSYNHLGSTNFKSN

STNQVALKNGSSSQHLFNASANVEARYYYGDTSYFYMNAGVLQEFAHVGSNNAASLNTFKVNAARNPLNTHARVM

MGGELKLAKEVFLNLGVVYLHNLISNIGHFASNLGMRYSF 

>2499109|gi [Extracellular] Vacuolating cytotoxin precursor 

MEIQQTHRKINRPIISLALVGVLMGTELGANTPNDPIHSESRAFFTTVIIPAIVGGIATGAAVGTVSGLLSWGLKQAEQA

NKAPDKPDKVWRIQAGRGFDNFPHKQYDLYKSLLSSKIDGGWDWGNAARHYWVKDGQWNKLEVDMQNAVGTYN

LSGLINFTGGDLDVNMQKATLRLGQFNGNSFTSFKDGANRTTRVNFDAKNILIDNFVEINNRVGSGAGRKASSTVLTLK

SSEKITSRENAEISLYDGATLNLVSSSNQSVDLYGKVWMGRLQYVGAYLAPSYSTIDTSKVQGEMNFRHLAVGDQNAA

QAGIIANKKTNIGTLDLWQSAGLSIITPPEGGYESKTKDNPQNNPKNDAQKTEIQPTQVIDGPFAGGKDTVVNIFHLNTK

ADGTLRAGGFKASLSTNAAHLHIGEGGVNLSNQASGRTLLVENLTGNITVEGTLRVNNQVGGAAIAGSSANFEFKAGE

DTNNATATFNNDIHLGKAVNLRVDAHTANFNGNIYLGKSTNLRVNGHTAHFKNIDATKSDNGLNTSTLDFSGVTDKVN

INKLTTAATNVNIKNFDIKELVVTTRVQSFGQYTIFGENIGDKSRIGVVSLQTGYSPAYSGGVTFKGGKKLVIDEIYHAPW



NYFDARNVTDVEINKRILFGAPGNIAGKTGLMFNNLTLNSNASMDYGKDLDLTIQGHFTNNQGTMNLFVQDGRVATL

NAGHQASMIFNNLVDSTTGFYKPLIKINNAQNLTKNKEHVLVKARNIDYNLVGVQGASYDNISASNTNLQEQFKERLAL

YNNNNRMDTCVVRKDNLNDIKACGMAIGNQSMVNNPENYKYLEGKAWKNTGINKTANNTTIAVNLGNNSTPTNST

TDTTNLPTNTTNNARFASYALIKNAPFAHSATPNLVAINQHDFGTIESVFELANRSSDIDTLYANSGAQGRDLLQTLLIDS

HDAGYARTMIDATSANEITQQLNAATTTLNNIASLEHKTSGLQTLSLSNAMILNSRLVNLSRKHTNHIDSFAKRLQALKD

QRFASLESAAEVLYQFAPKYEKPTNVWANAIGGTSLNNGSNASLYGTSAGVDAYLNGEVEAIVGGFGSYGYSSFSNQA

NSLNSGANNTNFGVYSRIFANQHEFDFEAQGALGSDQSSLNFKSALLQDLNQSYHYLAYSATTRASYGYDFAFFRNALV

LKPSVGVSYNHLGSTNFKSNSNQVALSNGSSSQHLFNANANVEARYYYGDTSYFYMNAGVLQEFARFGSNNAVSLNTF

KVNATRNPLNTHARVMMGGELQLAKEVFLNLGVVYLHNLISNASHFASNLGMRYSF 

>2499110|gi [Extracellular] Vacuolating cytotoxin precursor 

MEIQQTHRKINRPLVSLALVGALVSITPQQSHAAFFTTVIIPAIVGGIATGAAVGTVSGLLGWGLKQAEEANKTPDKPDK

VWRIQAGKGFNEFPNKEYDLYKSLLSSKIDGGWDWGNAARHYWVKDGQWNKLEVDMQNAVGTYNLSGLINFTGG

DLDVNMQKATLRLGQFNGNSFTSYKDSADRTTRVDFNAKNILIDNFLEINNRVGSGAGRKASSTVLTLQASEGITSREN

AEISLYDGATLNLASNSVKLMGNVWMGRLQYVGAYLAPSYSTINTSKVTGEVNFNHLTVGDHNAAQAGIIASNKTHIG

TLDLWQSAGLNIIAPPEGGYKDKPNDKPSNTTQNNAKNDKQESSQNNSNTQVINPPNSAQKTEIQPTQVIDGPFAGG

KNTVVNINRINTNADGTIRVGGFKASLTTNAAHLHIGKGGINLSNQASGRSLLVENLTGNITVDGPLRVNNQVGGYALA

GSSANFEFKAGTDTKNGTATFNNDISLGRFVNLKVDAHTANFKGIDTGNGGFNTLDFSGVTNKVNINKLITASTNVAVK

NFNINELVVKTNGVSVGEYTHFSEDIGSQSRINTVRLETGTRSIYSGGVKFKGGEKLVINDFYYAPWNYFDARNIKNVEIT

NKLAFGPQGSPWGTAKLMFNNLTLGQNAVMDYSQFSNLTIQGDFVNNQGTINYLVRGGQVATLNVGNAAAMFFSN

NVDSATGFYQPLMKINSAQDLIKNKEHVLLKAKIIGYGNVSAGTDSIANVNLIEQFKERLALYNNNNRMDICVVRNTDDI

KACGTAIGNQSMVNNPENYKYLEGKAWKNIGISKTANGSKISVHYLGNSTPTENGGNTTNLPTNTTNKVRFASYALIKN

APFARYSATPNLVAINQHDFGTIESVFELANRSNDIDTLYANSGAQGRDLLQTLLIDSHDAGYARTMIDATSANEITKQL

NTATTTLNNIASLEHKTSGLQTLSLSNAMILNSRLVNLSRRHTNHIDSFAKRLQALKDQRFASLESAAEVLYQFAPKYEKP

TNVWANAIGGTSLNSGGNASLYGTSAGVDAYLNGEVEAIVGGFGSYGYSSFSNQANSLNSGANNTNFGVYSRIFANQ

HEFDFEAQGALGSDQSSLNFKSALLRDLNQSYNYLAYSAATRASYGYDFAFFRNALVLKPSVGVSYNHLGSTNFKSNSN

QKVALKNGASSQHLFNASANVEARYYYGDTSYFYMNAGVLQEFANFGSSNAVSLNTFKVNATRNPLNTHARVMMG

GELKLAKEVFLNLGFVYLHNLISNIGHFASNLGMRYSF 

>21542177|gi [Extracellular] Poly(3-hydroxyoctanoate) depolymerase precursor (EC 3.1.1.76) ([P(3HO)] 

depolymerase) (PHO depolymerase) (PHA depolymerase) 

MPLRTLLCGLLLAVCLGQHALAASRCSERPRTLLRPAEVSCSYQSTWLDSGLVGQRKIIYQTPLGTPPAGGWPVVLIYQG

SFFPLNDFSYHSNLPFGGYYEGKLVQNLLDHGYAVIAPSAPADLFWQTNIPGLAQAYELSTDYDFLGNVLAAIASGHFGP

LNAQRQYATGISSGGYNTSRMAVSFPGKFRALAVQSGSYATCSGPLCVVPDQLPADHPPTLFLHGFVDAVVPWWSM

DLYYDRLLHQGIETARYTEPLGGHEWFAASPGKVLAWFNAHP 

>20454889|gi [Extracellular] "Major fimbrial subunit protein, type II precursor (Fimbrillin) (Fimbrilin)" 

MVLKTSNPNRAFGEDESKVAKLTVMVYNGEQQEAIKSAENATKVEDIKCSAGQRTLVVMANTGEMKLAGKTLAEVKA

LTTELTAENQEAAGLIMTAEPVEVTLVAGNNYYGYDGSQGGNQISQDTPLEIKRVHARMAFTEIKVQMSPSYVNKYNF

APENIYALVAKKESNLFGASLANSDDAYLTGSLTNFNGAYSPANYTHVDWLGRDYTEPSNNAPQGFYVLESTYAQNAG



LRPTILCVKGKLTKHDGTPLSSEEMTAAFNAGWIVADNNPTTYYPVLVNFNSNNYTYDNGYTPKNKIERNHKYDIKLTIT

GPGTNNPENPITESAHLNVQCTVAEWVLVGQNATW 

>20454890|gi [Extracellular] "Major fimbrial subunit protein, type II precursor (Fimbrillin) (Fimbrilin)" 

MVLKTSNPNRAFGNAGDEAKVAKLTVMVYKGEQQEAIKSAENATKVENIKCSAGQRTLVVMANTGGMELAGKTLAE

VKALTTELTEGNQEAAGLIMTAEPVEVTLVAGNNYYGYDGSQGGNQISQDTPLEIKRVRARIAFTKIEVTMSQSYANKY

NFAPENIYALVAKKKSNLFGASLANNDDAYLTGSLTTFNGAYTPANYTHVDWLGRDFTEPSNNAPQGFYVLESTYAQN

AGLRPTILCIKGKLTKHDGTPLSSEEMTAAFNAGWIVANNDPTTYYPVLVNFESNNYTYTGEAVEKGKIVRNHKFDINLTI

TGPGTNNPENPITESANLNVNCVVAAWKGVVQNVIW 

>20454891|gi [Extracellular] "Major fimbrial subunit protein, type III precursor (Fimbrillin) (Fimbrilin)" 

MVLKTSNPNRAFGNAGDEAKVAKLTVMVYKGEQQEAIKSVENAIKVENIKCGAGQRTLVVMANTGGMELAGKTLAE

VKALTTELTEGNQEAAGLIMTAEPVEVTLVAGNNYYGYDGSQGGNQISQGTPLEIKRVHARIAFTKIEVTMSQSYANKY

NFAPENIYALVAKKKSNLFGASLANSDDAYLTGSLTTFNGAYSPANYTHVDWLGRDYTEIGAATVNTPKGFYVLESTYA

QNAGLRPTILCVKGKLTKHDGTALSSEEMTAAFNAGWIVANNDPTTYYPVLVNFESNNYTYTGEAVEKGKIVRNHKFDI

NLTITGPGTNNPENPITESANLNVNCVVAAWKGVVQNVIW 

>20454892|gi [Extracellular] "Major fimbrial subunit protein, type IV precursor (Fimbrillin) (Fimbrilin)" 

METDATVSFIIKSGEGRAVGDGLADAKITKLTAMVYAGQIQEGIKTVEEADGVLKVEGIPCKSGANRVLVVVANHNYEL

TGKSLNEVEALTTSLTAENQNAKNLIMTGKSAAFTIKPGSNHYGYPDGTTSDNLVSAGTPLAVTRVHAGISFAGVEVNM

ATQYQNYYSFNPADAKIAALVAKKDSKIFGNSLVSNTNAYLYGVQTPAGLYTPDAAGETYELEASLNTNYAVGAGFYVLE

SKYDASNELRPTILCIYGKLLDKDGNPLTEPALTDAINAGFCDGDGTTYYPVLVNYDGNGYIYSGAITQGQNKIVRNNHY

KITLNITGPGTNTPENPQPVQANLNVTCQVTPWVVVNQAATW 

>3914274|gi [Extracellular] Pectate lyase precursor (EC 4.2.2.2) (PL) 

MTKPSTFTACKLASAVFGALLFSSVPAHAADIWLDVATTGWATQNGGTKGGSRAAANDIYTVKNAAELKKALSASAGS

NGRIIKITGIIDVSEGKVYTKTADMKVRGRLDIPGKTTIVGIGSNAEIREGFFYAKENDVIIRNITVENPWDPEPIFDKDDGA

DGNWNSEYDGLTVEGANNVWVDHVTFTDGRRTDDQNGTEHERPKQHHDGALDVKNGANFVTISYSVFKSHEKNNL

IGSSDSRTTDDGKLKVTIHNTLFENISARAPRVRYGQVHLYNNYHVGSTSHKVYPFSYAHGVGKNSKIFSERNAFEIAGIS

GCDKIAGDYGGSVYRDTGSTLNGSALSCSWSSSIGWTPPYSYTPLAADKVAADVKAKAGAGKL 

>20138199|gi [Extracellular] Hemophore HasA (Heme acquisition system protein A) 

MAFSVNYDSSFGGYSIHDYLGQWASTFGDVNHTNGNVTDANSGGFYGGSLSGSQYAISSTANQVTAFVAGGNLTYTL

FNEPAHTLYGQLDSLSFGDGLSGGDTSPYSIQVPDVSFGGLNLSSLQAQGHDGVVHQVVYGLMSGDTGALETALNGIL

DDYGLSVNSTFDQVAAATAVGVQHADSPELLAA 

>17366561|gi [Extracellular] Flagellin D 

AVNVNTNVSAMTAQRYLNGASNAQQTSMERLSSGFKINSAKDDAAGLQISNRLNVQSRGLDVAVRNANDGISIAQT

AEGAMNETTNILQRMRDLSLQSANGSNSKADRVAIQEEVTALNDELNRIAETTSFGGNKLLNGTFETKSFQIGADNGE

AVMLSLNNMRSDNAMMGGTSYQAANGKDKDWSVQAGSNDLQITLKDTSGTDQTINISAKEGDDIEELATYINGQTD



MVKASVDDEGKLQVFAGSNKVEGPVTFAGGLAGELGMQAGQAVTVDVIDVTSVGGAQESVAIVDAALQFVDSHRA

QLGAFQNRFSHAISNLDNINENVSASKSRIKDTDFAKETTALTKSQILSQASSSVLAQAKQAPQAALSLLG 

>17366564|gi [Extracellular] Flagellin B 

AINVSTNVSAMTAQRYLNNAADGTQKSMERLSSGYKINSARDDAAGLQISNRLTSQSRGLDMAVRNANDGISIAQTA

EGAMNETTNILQRMRDLSLQSANGSNSSSERQAIQEEVSALNDELNRIAETTSFGGNKLLNGSFGNKSFQIGADSGEAV

MLSMSDMRSDTKAMGGKSYVATNGKAPDWSVTNATDLTLSYTDKQGEAREVTINAKAGDDLEEVATYINGQNGDIK

ASVGDEGKLQLFAANQKVSSDVTIGGGLGTEIGFAAGKDVTVKDINVTTVGGSQEAVALIDGALKAVDSQRASLGAFQ

NRFGHAISNLDNINENVNASRSRIKDTDYARETTQMTKSQILQQASTSVLAQAKQSPSAALSLLG 

>17366567|gi [Extracellular] Flagellin C 

AVNVNTNVSAMTAQRYLNSASNAQQLSMERLSSGFKINNAKDDAAGLQISNRLNVQSRGLDVAVRNANDGISIAQTA

EGAMNETTNILQRMRDLSLQSSNGSNSKADRVAIQEEITALNDELNRIAETTSFGGNKLLNGTFETKSFQIGADNGEAV

MLSLNNMRSDNAMMGGKSYQAANGQDKDWTVKAGANDLTITLTDKRTGEQTINLSAKDGDDIEELATYINGQTDM

LKASVDDEGKLQIFTDSNRIDGVATFGGSLAGELSFQAAKDVTVDTIDVTSVGGSQESVAIVDAALQFVDSHRAQLGAF

QNRFNHAINNLDNINENVNASKSRIKDTDFAKETTALTKSQILSQASSSVLAQAKQAPNAALGLLG 

>29840858|gi [Extracellular] Microbial collagenase precursor (EC 3.4.24.3) (prtVp) 

MSHIRFFPRHRLALACMLASVSSFSFAQNQCAVADLQQSRDLAAAVSGAEYDCYHAWFSAPSATLNDIYSEASLSRIQV

ALDQEIARYRGEAEQARVLENLGEFVRAAYYVRYNAGTGTPEFSEALSQRFAQSTNLFLNNPHALDQGREQVGAMKSL

TLMVDNVKQLPLTMDSMMAALMHFNRDTAKDTQWVDGLNNLFRSMAGHAANDAFYRYMANNTHHIDTLARFAS

DNAWALDTDANFIVFNALRETGRLLASPDQETKRKALAVMQQVMQRYPLGSEHDKLWLAAVEMMSYYAPEGLNGL

NLEQAKQDLAARVMPNRFECQGPAIIRSEDLTDAQAAKACEVLAAKEADFHQVANTGNQPVADDLNDRVEVAVFAS

NDSYVDYSSFLFGNTTDNGGQYLEGTPSRADNTARFVAYRYANGEDLSILNLEHEYTHYLDARFNQYGSFSDNLAHGHI

VWWLEGFAEYMHYKQGYKAAIDLIPSGKLSLSTVFDTTYSHDSNRIYRWGYLAVRFMLENHPQDVESLLALSRSGQFA

QWAQQVTVLGQQYDAEFERWLDTLEVVVEPEQPGTDPEEPSEPTDPEVQVTELAANQSLQLSGEAYSEKLFYVDVPA

NTVRFNVSIEGAGDADLYMSYNKVAHYYDFEMSQYADGSNEEIQFAPEQNGYVKAGRYYISLTGRDSYDSVNLVAALE

VEAQTPPTQVQDDLAPVVLESGEAKVLTVHQQRYAAVYVPEGVKEVRVWMSSQSNANDPYGAGNVDLYASRKHWP

TAEQHEYASNYAGSNEYLAIPVTEAGYVHFSLQAPQQGDDVEMLVYFF 

>29840859|gi [Extracellular] Polar flagellin B/D 

MAVNVNTNVSAMTAQRYLNNANSAQQTSMERLSSGFKINSAKDDAAGLQISNRLNVQSRGLDVAVRNANDGISIAQ

TAEGAMNETTNILQRMRDLSLQSANGSNSKAERVAIQEEVTALNDELNRIAETTSFGGNKLLNGTHGAKSFQIGADNG

EAVMLELKDMRSDNKMMGGVSYQAESGKGKDWNVAQGKNDLKISLTDSFGQEQEININAKAGDDIEELATYINGQT

DLVKASVDQDGKLQIFAGNNKVEGEVSFSGGLSGELGLGDDKKNVTVDTIDVTSVGGAQESVAIIDAALKYVDSHRAEL

GAFQNRFNHAISNLDNINENVNASKSRIKDTDFAKETTAMTKSQILSQASSSILAQAKQAPNSALSLLG 

>15638981|gi [Extracellular] Polar flagellin A 

MAINVNTNVSAMTAQRYLNHAAEGQQKSMERLSSGYKINSAKDDAAGLQISNRLNAQSRGLDMAVKNANDGISIAQ

VAEGAMNESTNILQRMRDLSLQSANGSNSKAERVAIQEEVTALNDELNRIAETTSFGGNKLLNGTYGTQSFQIGADSGE



AVMLSMGSLRSDTSAMGGKSYSAEEGKDASWTVGDKTELKMSYTNKQGEEKELTIKAKQGDDIEQLATYINGQSEDV

KASVGEDGKLQVFASTQKVNGEVEFSGNLAGEIGFGDAKDVTVKDIDVTTVAGSQEAVAVIDGALKSVDSQRASLGAF

QNRFNHAISNLDNINENVNASNSRIKDTDYAKETTAMTKSQILQQASTSILAQAKQSPSAALSLLG 

>29611966|gi [Extracellular] Polar flagellar hook-associated protein 2 (HAP2) (Filament cap protein) 

(Flagellar cap protein) 

MSLGPVGMSGGMDINSMVSKIVDAERVPKQQRIDNDRTTINASISAYGRLRESLDTMKNLMANFRQEKAFAVRTVET

TDDNIVSATATTDAIAGKYAIDVLQLAQSHKVASDVLPEDAKFGPGKLQISLGDDRFNIEVRSRSKLIDVVRGINGAKDN

PGVRASVINDVEGPRLILASNLSGKDHQIKVSVEAERGNPLKYFEYQTLEDRVNALEEARAAAEEVLGPLQAPQQPDQP

EILDENGNPLPPEAQKAADNAQDDAQDDASQEPISAAGAEAAKAGQEAIDKANQRSSLRPEERIPGWTETASGTLLDS

YEEPELELDEKAIEKAPDVPGWNNAASGTLTDSYVTTKEAKQLLEQEKAEIEQKIADEKQELDAKVERGELSEEQAKQIH

RAKLDPQERERLEKIDEAEAKIAKAQSSFEEYLGMTEVQAGQDSEVLLDGVAKLSSHNNVIEDAIEGVDLTLKGKSEPNK

PPAEIGVEYDRQSVRSDIENFVSAYNSFYQTSQALSSVDPTTGQKGPLAGDSTVRSADSRLKAVFSSRIDQAPENLKSLTE

FGITTTRQGTLEINYDMLDRQLNNNFNELEKFFGGNTGFAKRIEDAIHGITGITGSIRTREKSLTEQNYRLNDDQAALDRR

MEGLEKRTHAKFTAMQDATGKMQGQLGALMSALG 

>29611967|gi [Extracellular] Polar flagellin C 

MAVTVSTNVSAMTAQRYLNKATNELNTSMERLSSGHKINSAKDDAAGLQISNRLTAQSRGLDVAMRNANDGISIAQT

AEGAMNEATSVMQRMRDLAIQSSNGTNSPAERQAINEESMALVDELNRIAETTSFGGRRLLNGSFGEAAFQIGASSGE

AMIMGLTSIRADDTRMGGVTFFSEVGKGKDWGVDPTKADLKITLPGMGEDEDGNVDDLEININAKAGDDIEELATYIN

GQSDMINASVSEDGKLQIFVAHPNVQGDISISGGLASELGLSDEPVRTSVQDIDMTTVQGSQNAISVLDSALKYVDSQR

ADLGAKQNRLSHSINNLANIQENVDASNSRIKDTDFAKETTQMTKAQILQQAGTSILAQAKQLPNSAMSLLQ 

>15214017|gi [Extracellular] Polar flagellin B/D.   

MAVNVNTNVSAMTAQRYLNNANSAQQTSMERLSSGFKINSAKDDAAGLQISNRLNVQSRGLDVAVRNANDGISIAQ

TAEGAMNETTNILQRMRDLSLQSANGSNSKAERVAIQEEVTALNDELNRIAETTSFGGNKLLNGTHGAKSFQIGADNG

EAVMLELKDMRSDNKMMGGVSYQAESGKGKDWNVAQGKNDLKISLTDSFGQEQEININAKAGDDIEELATYINGQT

DLVKASVDQDGKLQIFAGNNKVEGEVSFSGGLSGELGLGDDKKNVTVDTIDVTSVGGAQESVAIIDAALKYVDSHRAEL

GAFQNRFNHAISNLDNINENVNASKSRIKDTDFAKETTAMTKSQILSQASSSILAQAKQAPNSALSLLG 

>3914294|gi [Extracellular] Pectate lyase precursor (EC 4.2.2.2) (PL) (PSTRU-3) 

MKPKFSTAAAASLFVGSLLVVGVACADPALEVATTGWATQNGGTKGGSKAAAANIYTVKTAAELKSALKASVGSNGRII

KISGIIDVSEGKPYTTTSDMKSRARLDIPTKTTLIGITSNAEIREGYFYVKANDVIIRNITIENPWDPEPVWDPDDGSAGNW

NSEYDGLTVEGATNVWVDHVTFTDGRRTDDQNGTANGRPKQHHDGAMDVKKGANFVTISYSAFKSHEKNDLIGSSD

SASSTDSGKLKVTIHNTLFENISARAPRVRFGQVHLYNNYHVGSTSNKVYPFSHAHGVGKESKIFSERNVFDISGVSSCDK

IAADYGGSVYRDQGSLLNGKALTCSWNSNIGWTPPYTYSLLSADKVAADVKAKAGAGKL 

>18202567|gi [Extracellular] Flagellar hook-associated protein 2 (HAP2) (Filament cap protein) (Flagellar 

cap protein) 



ASISSLGAGSGMDLGSLLDKLQAAEKKRLEPLAQQQTSYKAKLTGFGTLKGSLEKLKSASEELKKFDKLNTTKTNGDHKTF

TPSTDSKASPGNYEIEVQQLAKAQSLQSTEVSGVKKLLGEQGKGTRTIIITQPGEKEPMKISLKDDETSLVEIRDAINKKEG

NVNASIIKADENGTEEEGKSYLILTSKKAGTRSIMTIKVEGDDELGKLLNYTSDGKGGGSGAMTQKVGAANAKLTVNGIP

IERQTNEIKDAPEGIILNLKKVSETEEVIVKVNGEDKKIPRPKTEILVVSRDIEPMKEAIKKWVDSYNELQTTFDSLAKFKPV

GKGEAASKDNGALLGDGTLKGIQSQLRHQLFAAQDVADIATLNKLGIKQKLDGTLEISDEKLEKNLKEKSADVKAFFMG

DGAKPGSTQTYNLLKETLDGHEGTIATATEGINKRLKTLERQVEQTNRNIDATMERYKRQFTELDKLVNSLNNTSSSLFQ

LLR 

>34978374|gi [Extracellular] Bifunctional hemolysin-adenylate cyclase precursor (Cyclolysin) (ACT) (AC-

HLY) [Contains: Calmodulin-sensitive adenylate cyclase (EC 4.6.1.1) (ATP pyrophosphate-lyase) (Adenylyl 

cyclase); Hemolysin] 

MQQSHQAGYANAADRESGIPAAVLDGIKAVAKEKNATLMFRLVNPHSTSLIAEGVATKGLGVHAKSSDWGLQAGYIP

VNPNLSKLFGRAPEVIARADNDVNSSLAHGHTAVDLTLSKERLDYLRQAGLVTGMADGVVASNHAGYEQFEFRVKETS

DGRYAVQYRRKGGDDFEAVKVIGNAAGIPLTADIDMFAIMPHLSNFRDSARSSVTSGDSVTDYLARTRRAASEATGGL

DRERIDLLWKIARAGARSAVGTEARRQFRYDGDMNIGVITDFELEVRNALNRRAHAVGRQDVVQHGTEQNNPFPEAD

EKIFVVSATGESQMLTRGQLKEYIGQQRGEGYVFYENRAYGVAGKSLFDDGLGAAPGVPGRRSKSSPDVLETVPASPGL

RRPSLGAVERQDSGYDSLDGVGSRSFSLGEVSDMAAVEAAELEMTRQVLHAGARQDDAEPGVSGASAHWGQRALQ

GAQAVAAAQRLVHAIALMTQFGRAGSTNTPQEAASLSAAVFGLGEASSAVAETVSGFFRGSSRWAGGFGVAGGAMA

LGGGIGAVGAGMSLTDDAPAGQKAAAGAEIALQLTGGTVELASSIALALAAARGVTSGLQVAGASAGAAAGALAAALS

PMEIYGLVQQSHYADQLDKLAQESSAYGYEGDALLAQLYRDKTAAEGAVAGVSAVLSTVGAAVSIAAAASVVGAPVAV

VTSLLTGALNGILRGVQQPIIEKLANDYARKIDELGGPQAYFEKNLQARHEQLANSDGLRKMLADLQAGWNASSVIGV

QTTEISKSALELAAITGNADNLKSADVFVDRFIQGERVAGQPVVLDVAAGGIDIASRKGERPALTFITPLAAPGEEQRRRT

KTGKSEFTTFVEIVGKQDRWRIRDGAADTTIDLAKVVSQLVDANGVLKHSIKLEVIGGDGDDVVLANASRIHYDGGAGT

NTVSYAALGRQDSITVSADGERFNVRKQLNNANVYREGVATQKTAYGKRTENVQYRHVELARVGQLVEVDTLEHVQH

IIGGAGNDSITGNAHDNFLAGGAGDDRLDGGAGNDTLVGGEGHNTVVGGAGDDVFLQDLGVWSNQLDGGAGVDT

VKYNVHQPSEERLERMGDTGIHADLQKGTVEKWPALNLFSVDHVKNIENLHGSSLNDSIAGDDRDNELWGDDGNDTI

HGRGGDDILRGGLGLDTLYGEDGNDIFLQDDETVSDDIDGGAGLDTVDYSAMIHAGKIVAPHEYGFGIEADLSEGWVR

KAARRGMDYYDSVRSVENVIGTSMKDVLIGDAQANTLMGQGGDDTVRGGDGDDLLFGGDGNDMLYGDAGNDTLY

GGLGDDTLEGGAGNDWFGQTPAREHDVLRGGAGVDTVDYSQAGAHAGVATGRIGLGILADLGAGRVDKLGEAGSS

AYDTVSGIENVVGTELADRITGDAQANVLRGAGGADVLAGGEGDDVLLGGDGDDQLSGDAGRDRLYGEAGDDWFF

QDAANAGNLLDGGDGNDTVDFSGPGRGLDAGAKGVFLSLGKGFASLMDEPETSNVLRHIENAVGSVRDDVLIGDAG

ANVLNGLAGNDVLSGGAGDDVLLGDEGSDLLSGDAGNDDLFGGQGDDTYLFGAGYGHDTIYESGGGHDTIRINAGA

DQLWFARQGNDLEIRILGTDDALTVHDWYRDADHRVEAIHAANQAIDPAGIEKLVEAMAQYPDPGAAAAAPPAARV

PDTLMQSLAVNWR 

>2494325|gi [Extracellular] "Endoglucanase N precursor (EC 3.2.1.4) (Endo-1,4-beta-glucanase N) 

(Cellulase N)" 

MWMRRNQIVRKLTLGVVTTVLGMSLSFSALSATPVETHGQLSIENGRLVDEQGKRVQLRGVSSHGLQWFGDYVNKD

SMKWLRDDWGINVFRVAMYTAADGYISNPSLANKVKEAVAAAQSLGVYIIIDWHILSDNDPNIYKAQAKTFFAEMAG

LYGSSPNVIYEIANEPNGGVTWNGQIRPYALEVTDTIRSKDPDNLIIVGTGTWSQDIHDAADNQLPDPNTLYALHFYAG

THGQFLRDRIDYAQSRGAAIFVSEWGTSDASGNGGPFLPESQTWIDFLNNRGVSWVNWSLTDKSEASAALAPGASKS



GGWTEQNLSTSGKFVREQIRAGANLGGGDTPTTPTTPTEPTNPGNGTTGDVVLQYRNVDNNPSDDAIRMAVNIKNT

GSTPIKLSDLQVRYYFHDDGKPGANLFVDWANVGPNNIVTSTGTPAASTDKANRYVLVT 

>2494327|gi [Extracellular] "Endoglucanase V1 precursor (EC 3.2.1.4) (Endo-1,4-beta-glucanase V1) 

(Cellulase V1)" 

MWLRRKQIVRKLTLGVVTTMLGMSLSFSALSATPVETHGQLSIENGRLVDEQGKRVQLRGISSNGLQWVGDYVNKDS

MKWLRDDWGINVFRVAMYTAENGYIANPSLANKVKEAVAAAQGLGVYIIIDWHTLSDNDPNTYKAQAKIFFAEMAG

LYGNSPNVIYEIANEPNGSVTWNGQIRPYALEVTDTIRSKDPDNLIIVGSGTWSQDIHDAADNQLPDPNTLYALHFYAG

THGQFLRDRIDYAQSRGAAIFVSEWGTSDASGNGGPFLPESQTWIDFLNNRGISWVNWSLSDKSETSAALVAGASKSG

GWTEQNLSTSGKFVREQIRAGAGLSGGDTPTMPTEPTNPGNGTTGDIVLQYRNVDNNPSDDAIRMAFNIKNTGSTPI

KLSDLQVRYYFHDDGKPGANLFVDWANVGPNNIVTSTGTPAASTDKANRYVLVTFASGGSLQPGAETGEVQVRIHAG

DWSNVNETNDYSYGPNITSYTNWDKITVHDKGTLVWGTEP 

>3913044|gi [Extracellular] Alginate lyase precursor (EC 4.2.2.3) (Poly(beta-D-mannuronate) lyase) 

(Poly(mana) alginate lyase) 

MLKSGVMVASLCLFSVPSRAAVPAPGDKFELSGWSLSVPVDSDNDGKADQIKEKTLAAGYRNSDFFTLSDAGGMVFK

APISGAKTSKNTTYTRSELREMLRKGDTSIATQGVSRNNWVLSSAPLSEQKKAGGVDGTLEATLSVDHVTTTGVNWQV

GRVIIGQIHANNDEPIRLYYRKLPHHQKGSVYFAHEPRKGFGDEQWYEMIGTLQPSHGNQTAAPTEPEAGIALGETFSY

RIDATGNKLTVTLMREGRPDVVKTVDMSKSGYSEAGQYLYFKAGVYNQNKTGKPDDYVQATFYRLKATHGAQR 

>3913045|gi [Extracellular] Alginate lyase precursor (EC 4.2.2.3) (Poly(beta-D-mannuronate) lyase) 

(Poly(mana) alginate lyase) 

MKIISCKSIIVSSLLALSATATAGSFNDISWTLENEDNLPETDASGCALKPSTSTSTSKTFEFGLTDDSNCLDGKQRDEFKY

QRRTGYNRLTGYFTIDGNYSDFNKMGVAQTHDHSTSDTGVFSIYQVRKENGSYIFGVQGDSNYSNNGWSDHPQVKIS

LDTRYELIIKTNGLPNGNSYEDANLYLDDVKIWSSSIEVGGEEKQYKKIGAYQLTGGEGEFHVKWDSVKLYTGK 

>3914275|gi [Extracellular] Pectate lyase precursor (EC 4.2.2.2) (PL) 

MTNPSTFTASKLASAVIGALLLSSVPAHAADIWLDSATTGWATQNGGTKGGSRAAANNIYTAKNAAELKTALKASVGA

NGRIIKITGIIDISEGKAYTTTADMKVRGRLDIPGKTTIVGTTSNAEIREGFLYAKENDVIIRNITIENPWDPEPKWDPTDGS

AGNWNSEYDGLTIEGANNVWVDHVTFTDGRRTDDQNGTANGRPKQHHDGALDVKNGANYVTISYSAFKSHEKNNL

IGSSDSRTTDDGKLKVTIHNTLFENISARAPRVRFGQVHLYNNYHVGSTSHKVYPFSYAHGMGKNSKIFSERNAFEISGIS

GCDKIAGDYGGNVYRDTGSTVNGTALTCPWSTNIGWTPPYSYTPLAADKVAADVKAKAGAGKL 

>3914957|gi [Extracellular] Levansucrase (EC 2.4.1.10) (Beta-D-fructofuranosyl transferase) (Sucrose 6-

fructosyl transferase) 

MLNKAGIAEPSLWTRADAMKVHTDDPTATMPTIDYDFPVMTDKYWVWDTWPLRDINGQVVSFQGWSVIFALVAD

RTKYGWHNRNDGARIGYFYSRGGSNWIFGGHLLKDGANPRSWEWSGCTIMAPGTANSVEVFFTSVNDTPSESVPAQ

CKGYIYADDKSVWFDGFDKVTDLFQADGLYYADYAENNFWDFRDPHVFINPEDGKTYALFEGNVAMERGTVAVGEEE

IGPVPPKTETPDGARYCAAAIGIAQALNEARTEWKLLPPLVTAFGVNDQTERPHVVFQNGLTYLFTISHHSTYADGLSGP



DGVYGFVSENGIFGPYEPLNGSGLVLGNPSSQPYQAYSHYVMTNGLVTSFIDTIPSSDPNVYRYGGTLAPTIKLELVGHR

SFVTEVKGYGYIPPQIEWLAEDESSNSAAALSLLNK 

>3914295|gi [Extracellular] Pectate lyase precursor (EC 4.2.2.2) (PL) 

MVKPSLFSANKLASAVVASLLFASAGAQADIATDVATTGWATQNGGTKGGSKAAANNIYTVKNAAELKAALKASVGT

NGRIIKISGVIDVSEGNAYTKTADMKARGRLDIPGKTTIVGITNNAEIREGFFYAKENDVIIRNLTIENPWDPEPIWDAND

GSAGNWNSEYDGLTIEGANNVWVDHVTFTDGRRTDDQNGTANGRPKQHHDGALDVKNGANYVTISYTAFKSHEKN

NLIGSSDSRTTDDGKLKVTIHNSLFENISARAPRVRFGQVHLYNNYHVGSASHSVYPFSYAHGIGKSSKIFSEKNAFEISGIS

GCTKIAGDYGGSVYRDSGSTLNGTALTCTWSSSIGWTPPYSYTPLNADKVKADVTAKAGAGKIL 

>17366580|gi [Extracellular] Flagellin A 

MTITVNTNVSAMTAQRYLNKATGELNTSMERLSSGNKINSAKDDAAGLQISNRLTAQSRGLDVAMRNANDGISIAQT

AEGAMNESTSILQRMRDLALQSANGTNSASERQALDEESTALQDELNRIAETTSFGGRKLLNGSFGEASFQIGASSGEAI

IMGLTSIRADDFRMGGQSFLAEQGKDKDWGVPAGARDLKFEFTTQAGELVTLDVLAKDGDDIEELATYINGQTDKLKA

SVDQDGKLQIFAAEPNLQGDLAISGGLATELGLNGGPGVKTTVQDIDITSVGGSQNAVGVLDAALRYVDSQRAELGAK

QNRLSHSINNLANIQENVEASNSRIKDTDFAKETTQMTKAQILQQAGTSILAQAKQLPNSAMSLLQ 

>20454900|gi [Extracellular] "Major fimbrial subunit protein, type Ib precursor (Fimbrillin) (Fimbrilin)" 

MVLKTSNSNRAFGVGDDESKVAKLTVMVYNGEQQEAIKSAENATKVEDIKCSAGQRTLVVMANTGAMELVGKTLAE

VKALTTELTAENQEAAGLIMTAEPKTIVLKAGKNYIGYSGTGEGNHIENDPLKIKRVHARMAFTEIKVQMSAAYDNIYTF

VPEKIYGLIAKKQSNLFGATLVNADANYLTGSLTTFNGAYTPANYANVPWLSRDYIAPTADAPQGFYVLENDYSANSGTI

HPTILCVYGKLQKNGADLTGTDLAAAQAANWVDGQGKTYYPVLVNFNSNNYTYDNGYTPKNKIERNHKYDIKLTITGP

GTNNPENPITESAHLNVQCTVAEWVLVGQNATW 

>1172650|gi [Extracellular] Extracellular metalloprotease precursor (EC 3.4.24.-) 

MKSRPICSVIPPYILHRIIANGTDEQRHCAQQTLMHVQSLMVSHHPRPEPHEKLPAGQANRSIHDAEQQQQLPGKLVR

AEGQPSNGDIAVDEAYSYLGVTYDFFWKIFQRNSLDAEGLPLAGTVHYGQDYQNAFWNGQQMVFGDGDGKIFNRFT

IALDVVAHELTHGITENEAGLIYFRQSGALNESLSDVFGSMVKQYHLGQTTEQADWLIGAELLADGIHGMGLRSMSHP

GTAYDDELLGIDPQPSHMNEYVNTREDNGGVHLNSGIPNRAFYLAAIALGGHSWEKAGRIWYDTLCDKTLPQNADFEI

FARHTIQHAAKRFNHTVADIVQQSWETVGVEVRQEFL 

>29611939|gi [Extracellular] Thermolabile hemolysin precursor (TL) (Lecithin-dependent haemolysin) 

(LDH) (Atypical phospholipase) (Phospholipase A2) (Lysophospholipase) 

MMKKTITLLTALLPLASAVAEEPTLSPEMVSASEVISTQENQTYTYVRCWYRTSYSKDDPATDWEWAKNEDGSYFTIDG

YWWSSVSFKNMFYTNTSQNVIRQRCEATLDLANENADITFFAADNRFSYNHTIWSNDAAMQPDQINKVVALGDSLS

DTGNIFNASQWRFPNPNSWFLGHFSNGFVWTEYIAKAKNLPLYNWAVGGAAGENQYIALTGVGEQVSSYLTYAKLAK

NYKPANTLFTLEFGLNDFMNYNRGVPEVKADYAEALIRLTDAGAKNFMLMTLPDATKAPQFKYSTQEEIDKIRAKVLEM

NEFIKAQAMYYKAQGYNITLFDTHALFETLTSAPEEHGFVNASDPCLDINRSSSVDYMYTHALRSECAASGAEKFVFWD

VTHPTTATHRYVAEKMLESSNNLAEYRF 



>13124216|gi [Extracellular] B-type flagellar hook-associated protein 2 (HAP2) (Filament cap protein) 

(Flagellar cap protein) 

MAGISIGVGSTDYTDLVNKMVNLEGAAKTNQLATLEKTTTTRLTALGQFKSAISAFQTALTALNSNAVFMARTAKSSNE

DILKASATQSAVAGTYQIQVNSLATSSKIALQAIADPANAKFNSGTLNISVGDTKLPAITVDSSNNTLAGMRDAINQAGK

EAGVSATIITDNSGSRLVLSSTKTGDGKDIKVEVSDDGSGGNTSLSQLAFDPATAPKLSDGAAAGYVTKAANGEITVDGL

KRSIASNSVSDVIDGVSFDVKAVTEAGKPITLTVSRDDAGVKDNVKKFVEAYNTLTKFINEQTVVTKVGEDKNPVTGALL

GDASVRALVNTMRSELIASNENGSVRNLAALGITTTKDGTLEIDEKKLDKAISADFEGVASYFTGDTGLAKRLGDKMKPY

TDAQGILDQRTTTLQKTLSNVDTQKADLAKRLAALQEKLTTQFNLLSAMQDEMTKRQKSITDNLASLPYGSGKKT 

>15214027|gi [Extracellular] Flagellin E 

MAMTVNTNVSALVAQRHLNSASEMLNQSLERLSSGNRINSAKDDAAGLQISNRLETQMRGLGIAVRNANDGISIMQT

AEGAMQETTQLLQRMRDLSLQSANGSNSAAERVALQEEMAALNDELNRIAETTSFAGRKLLNGQFMKASFQIGASSG

EAVQLSLRNMRSDSLEMGGFSYVAAALADKQWQVTKGKQQLNISYVNAQGENENIQIQAKEGDDIEELATYINGKTD

KVSASVNEKGQLQLYIAGKETSGTLSFSGSLANELQMNLLGYEAVDNLDISSAGGAQRAVSVIDTALKYVDGHRSELGA

MQNRFQHAISNLDNVHENLAASNSRIKDADYAKETTQMIKQQILQQVSTSVLAQAKRQPKFVLFLLRN 

>15214028|gi [Extracellular] Flagellin D 

AVNVNTNVAAMTAQRYLTGATNAQQTSMERLSSGFKINSAKDDAAGLQISNRLNVQSRGLDVAVRNANDGISIAQTA

EGAMNETTNILQRMRDLSLQSANGSNSKSERVAIQEEITALNDELNRIAETTSFGGNKLLNGTFSTKSFQIGADNGEAV

MLTLKDMRSDNRMMGGTSYVAAEGKDKDWKVQAGANDITFTLKDIDGNDQTITVNAKEGDDIEEVATYINGQTDM

VKASVNEKGQLQIFAGNNKVTGDVAFSGGLAGALNMQAGTAETVDTIDVTSVGGAQQSVAVIDSALKYVDSHRAELG

AFQNRFNHAISNLDNINENVNASKSRIKDTDFAKETTALTKSQILSQASSSVLAQAKQAPNAALSLLG 

>18203197|gi [Extracellular] Flagellar hook-associated protein 2 (HAP2) (Filament cap protein) (Flagellar 

cap protein) 

MSLGPMGMNTGFDINGMVSKIVSAERVPKQQRIDNERTNIDTSISAYGRLRESLDTMKNLMTQFRQEKAFAVRKVDT

SNEQVVSATATTEAIAGNYSVDVLQLAQSHKIASEVLDKDAKFGPGKLHISLGDKSFTLDVQGNSKLVDIVRGINGEKSN

PGVRASIINDVEGPRLIVASNVSGKDHSVKMSAQAEPGNPLKQLEYKTLEQRVRDLEKARAQAQQLIAPLTPEQQKVAA

KVAEKIGDAARLVDQEVAQEIRSAAQSAQGAAGEALNAGELTESAVKAAANAASEAKKYIRPEDRIPGWTETASGTLLD

SYWEPEEELDAQGQKKAADVPGWSNTASGTLLDSYVTPQEAQQKLEQKLAQEKAQIEAAIRSGKMTPEEAKAQARAK

LSPEERAYIEQVEKAQAALNAAQSAFDGYGGMTEVQSAQDSMVVLDGVATLSSNNNIIENAIEGVNLTLKGKTDRNQP

PAEIGIEYDRERVRNDIEQFVAAYNQFFQTSKELAGVDPRTGQAGPLAGDSIVRSADSRLKTVFSSSIEQAPENLKSLTEF

GITTTRQGTLEINYAMLDRQLNNNFTKLGEFFGGNQGFAKRVEDAISSMTGVTGSIRTREKSLNEQTYRLDDDQRSLDR

RMESLEKRTHAKFSAMQDATSKMQSQLAGMMNALGG 

>18203355|gi [Extracellular] Flagellar hook-associated protein 2 (HAP2) (Filament cap protein) (Flagellar 

cap protein) 

MAFGSLSSLGFGSGVLTQDTIDKLKEAEQKARIDPYTKKIEENTTKQKDLTEIKTKLLSFQTAVSSLADATVFAKRKVVGSIS

DNPPASLTVNSGVALQSMNINVTQLAQKDVYQSKGLANDGGFVNAQLNGTADLTFFSNGKEYTVTVDKNTTYRDLAD

KINEASGGEIVAKIVNTGEKGTPYRLTLTSKETGEDSAISFYAGKKDSNGKYQKDINAEKIFDDLGWGLDVSASIDPDKDK



KGYGIKDASLHIQTAQNAEFTLDGIKMFRSSNTVTDLGVGMTLTLNKTGEINFDVQQDFEGVTKAMQDLVDAYNDLV

TNLNAATDYNSETGTKGTLQGISEVNSIRSSILADLFDSQVVDGTTEDANGNKVNTKVMLSMQDFGLSLNDAGTLSFDS

SKFEQKVKEDPDSTESFFSNITKYEDINHTGEVIKTGSLSKYLNSNGGNTNGLEFKPGDFTIVFNNQTYDLSKNSDGTNFK

LTGKTEEELLQNLANHINSKGIEGLKVKVESYNQNNVTGFRLNFSGDGSSDFSIKGDANILKELGLSDVNITSKPIEGKGIF

SKLKATLQEMTGKDGSITKYDESLTNDIKSLNTSKDSTQAMIDTRYDTMANQWLQYESILNKLNQQLNTVTNMINAAN

NSNN 

>17376389|gi [Extracellular] Flagellar hook-associated protein 2 (HAP2) (Filament cap protein) (Flagellar 

cap protein) 

MAITSAGAGSGIDLESVISASVSAKKAQLQQPIITKQNSTQITLSGIGQLKSSISAFTDILDKLSAPGAFNKRAINITQSKDD

PILKVEGKSGASNGQYNIIVNKLAETSRQEGIFDSSTTPLATQDGQLTFKAGDKTFKVDVKAGDTLQDIRKSINSNGDNF

GLSVNIVNTADGKAKLVIDSGISGDGKDLTITGDNAELGVFEAGGGVMSQTRAASSAEINVDGNVLKSDTNTFDDSIQD

LKVTVLRVSDKDSAGDLKANKVDITTDKTSIQELVQQFVDGYNTLQDKMNSLGKRNTFVGGVKQDDGGALAGDSTTR

AIESFMSNLLVSPSQNSGTYSTVFEIGIKMDNKGKLSLDKTKFGEAVDKNFDQVVALFGGEKGLASTLNSGLKEYTKSGG

MLAQREDVLNSDLRALTQKTATANAQLTKYEAALRAQYGSLDALLVKMNSSASALATLQTSYQKS 

>20139268|gi [Extracellular] PopB protein 

MSHSKIKAGGHGSSGIGNDFTPAKTPAPATPAPQSQQVNDLLGRGVGNALNKSNLGSDSQTWTPGSTMVSLKSRSSS

SHKPDTGGDTKPDSTSGGKRKRDDETDPNAETEGGKKKKKRDDENDSSQAGGAGSSAGSSGSPEDALMNIALQRAIQ

RQTQTRQKMQEAMKIKDDDD 

>20139269|gi [Extracellular] PopC protein 

MPRDTPQTVPGHSPFWPLFFFTHNNKREARHDLARLSLTLMPILPRLFHRTSRTSSADTQRDARTPPNASPLHGEPGRT

PRSRGELGRNLRLRSNAQTSGTPGTPARPQIRASASRTAPSTPQHPQGTEGTRTVPNSPLHNDARVFRERADHTGLSA

WRTEMLTRFIEHSRKHGLANDFEQVRVYDRLSRAVDHLKSVLRMSGDSVQLKSLPVPELPDVTFEIAHLKNLETVDCDL

HALPATLENLFLLETLSLKGAKNFKALPDAVWRLPALQELKLSETGLKSLPPVGGGSALQRLTIEDSPLEQLPAGFADLDQ

LASLSLSNTKLEKLSSGIGQLPALKSLSLQDNPKLERLPKSLGQVEELTLIGGRIHALPSASGMSSLQKLTVDNSSLAKLPAD

FGALGNLAHVSLSNTKLRDLPASIGNLFTLKTLSLQDNPKLGSLPASFGQLSGLQELTLNGNRIHELPSMGGASSLQTLTV

DDTALAGLPADFGALRNLAHLSLSNTQLRELPANTGNLHALKTLSLQGNQQLATLPSSLGYLSGLEELTLKNSSVSELPP

MGPGSALKTLTVENSPLTSIPADIGIQCERLTQLSLSNTQLRALPSSIGKLSNLKGLTLKNNARLELLSESGVRKLESVRKIDL

SGCVRLTGLPSSIGKLPKLRTLDLSGCTGLSMASLPRSLVLPRDGLNVIFPEHLKTDVGNARIQQNPRARLLEGHLERQNE

AMNHAMFGDDESVGSMTSVPDNEAGVVSMAFHAKHAYKRLERLRQEAGSSMAAPMRNNDAESMRRALAYAFRS

MSDLPTFKKLDNAARSLSYEVQEQLADLVAAPVGQKLVKAIAEGAYGAGRDARAIEQMLPELATRIANHPEIQQLREQA

KRYPSSLPPEKLAAKLTPLIQPLWDGTRAVAPMPGQLRQALQDLLVTAEGRQLASEIDRAAHSHRAGDEGKALRGLLPV

LAAKIGSDPRVVRVREFVSRHTFGSPQQRAESLAQTLTPVVQELWAQTQAEVAKQGQTPAASPSRQR 

>17379967|gi [Extracellular] Microcin H47 precursor (MccH47) 

MREITESQLRYISGAGGAPATSANAAGAAAIVGALAGIPGGPLGVVVGAVSAGLTTAIGSTVGSGSASSSAGGGS 

>20454905|gi [Extracellular] "Major fimbrial subunit protein, type V precursor (Fimbrillin) (Fimbrilin)" 



METDATVSFIIKAGSPQRETEPNSLLDSDAKITKLTAMVYAGQVQEGIKTVEDADNVLKVEGIKCKSGANKVLVVVANY

DKNAGGDAIDFTGKTLDQVKAMTIQLTQDNQSAKFLIMTGESNAFTIKPGTNYYGYPAGTGTTQDNLIETGNALKVTR

VHAAMSIQNVTVTFDPQYSSNYYFKPQNVAGLICKKQSKIFGASLDFGTDYLGGVATTAAAYTPTSYDNSVSWLTKPYA

AKAGFYIMESVYQVGNNLRPTILCVYGKLKKTETQDFSQEELDAAVAAGYCDGNAITYYPVLVNYNGYGYTYTGENTGL

NKILRNNHYKISLTVKGPGTNTPEGPLPEEANLNVNCEVVSWNVVNQSAIWN 

>8134432|gi [Extracellular] Extracellular endonuclease precursor (EC 3.1.21.-) 

MSARFIAVFCLFFTVTAHAQAPRTFSEAKKVAWKLYAPQSTEFYCGCKYNGNRVDLKACGYVPRKNANRADASNGNT

SSRPGRSGISASAGKPVGAKTVRATTTCSSAPRRTCTTWCRASVRSMATVTTSVLDGCRCNVGKYGSCLTQVDFKAKKV

MPRPSIRGMIARTYFYMSKQYGLRLSKQDRQLYEAWNKTYPVQPWERQRNQTVACVMGRGNEFVGPVNLKACG 

>18203588|gi [Extracellular] Flagellar hook-associated protein 2 (HAP2) (Filament cap protein) (Flagellar 

cap protein) 

MDLSKIASTINMRYYSQLGGFQVGGAVSGLDTQSIINAILEAESQPLQNLTEKYEKYELMQEAYTEVKTKLREFRDLVYSF

KLQSTVVQKTAVSSSSLLSAEASSVAVTGVYHVKIVQTATYTTLAGASEVVPPPDSTKTFGELDYMYTPQEGTVRLYNNE

TGNYVEVQVLSTDTIDDIVSKLNSALSSAGITGSVSYDTSTGKISITSDKNFSLVDITGNFTKVFHLDEASLNYSGGNYSFTS

TASVSGLSTAKTLQQIATYTSKTIISGKVKINGVEIDVDQNDTLSSLIEKINDSEAGVTASYDYHANRVVIISKTSGPEAITLE

DTYGTGLFSLLGIENHSLYVGQKAHLQISMDGTNWADVYSDTNDVEYNGVTFHISGMTSETITVDVRVDTDAIVEKIKE

FVDKWNETMDYLNEKLTEESITDKDEEEMTEEEKMKGVLKGDDLLEEIFSRLRGFITYKAEGDINYLWELGISTGDIGTGY

ENMMKGHLEVDEEKLKQIVEEDPNKVWEFFGGENGFATQLDDYLWELVKFNGRIDQVAGISGRIEREQRFLATQIAS

WIERLSKREQELWRKFSVMEEVISQLQSQGSWISQALQGSSNK 

>29840875|gi [Extracellular] Polar flagellin E 

MVSLNTNVAAMMTQRHLSQAADQNVESQRNLSSGYRINSASDDAAGLQISNTLHVQTRGIDVALRNAHDAYSVAQT

AEGALHESSDILQRLRSLGLQAANGSHEQDDRKSLQQEVIALQDELDRVAITTTFADKNLFNGSYGSQSFHIGANANSIS

LALRNMRTHIPEMGGQHYLGDSLDKDWRVTRDNQQFAFEYQDNEGQAQSKVLTLKVGDNLEEVATYINAQQSVVD

ASVTQDHQLQFFTSTLNAPEGITWKGNFADEMDIGSGELVTVDDLDMSTVGGAQLAIGVVDAAIKYVDSHRSEIGGFQ

NRVSGTIDNLNTINRSVSESKGRIRDTDFARESTVMVRSQVLQDATTALLAQAKQRPSSALGLLS 

>12230111|gi [Extracellular] Flagellar hook-associated protein 2 (HAP2) (Filament cap protein) (Flagellar 

cap protein) 

AIGSLSSLGLGSKVLNYDVIDKLKDADEKALIAPLDKKMEQNVEKQKALVEIKTLLSSLKGPVKTLSDYSTYISRKSNVTGD

ALSASVGAGVPIQDIKVDVQNLAQGDINELGAKFSSRDDIFSQVDTTLKFYTQNKDYAVDIKAGMTLGDVAQSITDATN

GEVMGIVMKTGGNDPYQLMVNTKNTGEDNRVYFGSHLQSTLTNKNALSLGLDGAGKSELSLNLKGADGSMHEVPIM

LELPESASIKQKNAAIQKAMEQALENDPNFKDLIANGDISIDTLHGGESLIINDRRGGNIEVKGSKAKELGFSQTTTQESD

LLKSARTIKEGKLEGVVSLNGQKLDLSALTKESNTSEENTDAIIQAINAKEGLNAFKNAEGKLVINSKTGMLTIKGEDALGK

ASLKDLGLSAGMVQSYEASQDTLFMSKNLQKASDSQFTYNGVSITRPTNEVNDVISGVNITLEQTTEPNKPAIISVSRDN

QAIIDSLKEFVKAYNELIPKLDEDTRYDADTKIAGIFNGVGDIRAIRSSLNNVFSYSVHTDNGVESLMKYGLSLDDKGVMS

LDEAKLSSALNSNPKATQDFFYGSDSKDMGGREIHQEGIFSKFNQVIANLIDGGNAKLKIYEDSLDRDAKSLTKDKENAQ

ELLKTRYNIMAERFAAYDSQISKANQKFNSVQMMIDQAAAKKN 


