>PFR_JS14_111PFR_JS14_1[IChromosomal replication initiator protein DnaA[11:1467 Forward
MTRATDSAQGAPDLPDAWKHVLSDFGGRDKAYLRGAKALTVHESTVMIAVPNDYTRENIE
SKLRDTIESRLSDVYHREMRLAITVEPSLELDLRPPERDEEAEREVEPVQFIPRQDAPAP
SLRAVETPQPASAESADDTAIADGRLNPRYTFDNFVIGSSNRFAHAAAVAVAEAPGKAYN
PLMIYGESGLGKTHLLHALGHYVRNYYSNVRVKYVSTEEMTNEFINAVGENRTAEFRRKY
RDDVDVLLIDDIQFLEGKTQTQEEFFYTFNALHNAQRQIVLTSDRPPKALEQLESRLRSR
FEWGLITDIQPPDPETRIAILQRKAAADNLSVPPGVLEFIASKIQTNIRELEGALIRVTA
FASLNREEVSLAVAEQVLRDLIPDGAEADVTAPTIIHETANYFGVSVDDLIGPSRNQTLV
MARQIAMYLCRELTDLSLPKIGQEFGGKDHTTVMHADRKIRKLMSERRSVYNQVTELTNR
IKQNSARR

>PFR_JS14_2[PFR_JS14_2[1Drug resistance transporter, EmrB/QacA subfamily(11442:2911 Reverse
MTTILRQSPGAPEAPESDARRPSGRAGHGLAMVIIAAALPTLMTALDDLVMTFALPVIQK
AMNASVTQLQWFVNAYTIVFAALLLPAAALGDRFGRRRVFLIGITVFTGASAWAAVSGSS
AMLIAARAVEGAGAAAIVTLSLALLADMVPPAKRPMAIGIWGGVNGIGTAAGPIVGGAVI
QGLHWSAIFWINVPVGVVAIVLALVTLKGAATTRGSQERRGIDVLGMGLGIASIFMLVWT
IVEAPDHGWTSARTLLGLAVALVCIVCFLMRERRARSAFLPVAMFRDRVFSAANAATFLF
AGGVFGAIFLLSQFLEVSMGYSALGAGWRAAPWTLMPMVMAPIVGLIVQRIGVRLVLMIG
LGLEAVALLWMALVLSPGVTYGAVIAPMFVGGVGMGLSFAPLSTAALQGRQGPEYAVASG
VNSTLRQVGVTLGVAVCTAIFTSAGSYRPGQPFVDGLLPALWMCVGVLVVGVGVCGLISP
ATSGARNSA

>PFR_JS14_30'PFR_JS14_3[ITranscriptional regulator, MerR family(13153:3770 Forward
MRISELAHAAKVPLPTVKYYQREGLLPPGRAVNARESQYGEEHLSRLRVVRVLVTGLGLT
IAQVRHVLDVLDGPQRDPYQAMGEATKNLPLTAPASQTSTPDDDVAMVRALGFTHIIDPQ
LAGQLGNALRWAAESGVSVTPELLGAYLDATRQIARADFEVIPRTNSRESVSFAVVGTVV
MEPVLLALRRLAHEELAQEMEDDEG

>PFR_JS14_4[1PFR_JS14_411SqdX[13767:4948 Reverse
MRVAMFTEVFLPKVDGVVTRLTHTLEQLGEMGHEVLVFAPGNPPASHAGQPVSRVRSFSL
RPIYPEIKVGLPTPSIADKMVHFRPDVVHAVNPVALAAFGVEVAVHRRLPLLASYHTDLA
DYLGKLGVGWARRPMVGWTRFLHNRAQVNLCTSPTMVRRARRRGVRHVELWPKAVDVQTF
RPGRASAAMRARLTDGHPDARLLIYVGRLSREKDLADLVEPMRVLGAQGYRLAMVGSGPA
RAELERAFVGTPTVFTGYLAGSELAAAYASADAFVFPSTTETLGLVALESMASGVPVIAA
AAGGLPDVIHDGTDGFLVTPHDGAGFADRARRLLGDDDAARRLRTLMAVAARAEAERHDW
AAATRSLVERYREAIERHGIERARGGRSRRGPG

>PFR_JS14 50'PFR_JS14_501Sulfolipid (UDP-sulfoquinovose) biosynthesis protein(14962:6209 Reverse
MKIVVLGGDGFCGWPASLHLSALGNEVTIVDNFSRGRIDEELGAGSLTPIRSNAERRAAW
AEATGRHLDLVELDVATDYERLLDLLVTLRPDAIVHFAEQRSAPYSMKSSRHKRYTVNNN
VNATDNVLCAIVESGLDIHLVHLGTMGVYGYGTAGMKIPEGYLDVAVNGEAGEMHREILY
PTSPGSIYHMTKVLDQDLFAYYAKNDALRITDLHQGIWGTSTPETQLDERLVNRFDYDG
DYGTVLNRFLVQAAVGYPLTVHGTGGQTRAFIHIQDMTRCIELALANPPERGVRVKIFNQ
MTETHRVRDLAAMVARLTGAVVENVPDPRNEADENELHVTAEAFLDLGLHPTTLSQGLLG
EINQTAAKYRDRVDFAHIPARSLWTKDRQPGIPAAYREDAPGGLPTDPVTAIDAG
>PFR_JS14_61'PFR_JS14_6/1ABC transport system ATP-binding protein(16680:7624 Forward
MTVVPPQDSPRARRAAADDPGVSDGVPEATSAALHADEQPPLGEVPVPRDDNSEIAAYTR
DLTKVYGSGDAEVVALDHVDVDFVKARFTAVMGPSGSGKSTLMHCVAGLDAPTSGEVVIG
DTNIATLKDSRLTELRRDRIGFVFQSFNLIPTLTALENIELPMAIAGRKPDPEWLDHVID
IVGLRSRLKHKPSQLSGGQQQRVACARALVGKPDIIFADEPTGNLDSAASAEILGFLASS
VTDLGQTIVMVTHDPTAAAYANRALFLADGRIVADMDDPDRDKVLARMVELSSPVDASAP
GASTQAAGPSTVQG

>PFR_JS14_70PFR_JS14_701ABC lipoprotein transporter, permease component(17626:10184 Forward
MWKASWKSLMGHKVRLLLSALSVVLGIAFLSGALTFTGMLSNTFAAITQGTIADVSVGVK
GTQSIDSVVTPDYTKNHLTNADIDRIRGVAGVESASGQITQMNTVYLLGTNNKVVGMAGP
PSIASNFTTEPAMNHKPGIEVRSGQAPTTDDEVAVDPSSLERSGYHLGDTVKLLANGQTI
TKKLVGTAAWGSGGSAGAAYVFFDDVTASQLLMGGAPGYMQAAVTVKAGSDVDAVTKAVA
AAVPDGFEAVPGHQVADQLKTALDQAMDFVNIFLGVFAAISLVVACFLIVNTFSMLVAQR
SRELALYRALGASRGQVARSVIFEALLTGLVGGVIGVGLGAFLAYGIGEAVTAAGMDMVS
SVPMPSWQNALLSVVIAVVVTVVAAWFPSRRASRVPPIAAMTGEVTSGEGGLGRRTLVGT
IMLVVGIAGIWSGVTLKVSKNMWLLGGGAFLVLIAVTLMSPVIGRPLIWVMGRAYRLLFG
ETGKLAELNAIRLPRRTAATASALMIGITLVSTLSILGASASTSTEHSVRDSLRGDFVIS
SLNYGPLPASLFDEVKSTQGVASVHRARTAATTINGARARVIGYPTSDFNKIQAQSMVTG
TMGDALGEVIVSQAYADEQKLQVGGTLESVDAATMAPLKLTVTGIFTTPKGGGFGSINAN
LATVAALGNRDRDSQLSVDAAPGASHQSVQDALDSATSDNPLIVVQNQQEYAKAQSAQID
QMLTTVYALLGLAVVIAVLGIVNTLALSVVERTREIGLLRAVGMKRGQLRLMITLESVII
AVLGAVLGLVMGLGFGVALQHVLVDQGLSILSIPWGRLGIFLAVSVVVGVLAAVVPARRA
TKLNMLDAISSE

>PFR_JS14_8[1PFR_JS14_8[Hypothetical protein(111156:11932 Reverse
MTPRHHRAAGTPSAGNSGERTPMHPWNGRVDAALPRQSRGMAAISRADEDRVKKIAVPAR
NPLCQSLISARSPMALPYRAPLWRSLKAPPNVFTRCSPIPTALPTARRPARRHSDAACGD
RRRAEEIERVGQRTHGFPASWPQGLDGDLGSASGHRFLRWQPQQRSAPIAGRGEGVPRRP
AASRPTWDGTAATPDGGIDRRIADRPRPEPLARRDRRRTHPGKSCATGGIRPQDLCCAGP
VTVGAVVTFVSVDKRARS

>PFR_JS14_9(1PFR_JS14_91/DNA polymerase lll, beta subunit[112060:13220 Forward
MKITVERDVMAEAVAWVARSLPNRPSVPILAGLLMRATGSQLVLSSFDYETSARITIDAQ
VDEEGEALVSGRLLSEIARSLPNRPARFTANSNHVELVCGSARFTLQMLPVEDYPQLPEM
PAESGTVPSDEFTRSVAQVVVAAGRDELLPVFTGVRIEINDDRLSLLATDRYRMALKELT
WNPATTQAESAALVPARVLSESARSMGGGEAVALALSNGIEGEGLIGLSGEGAGGRRELT
TRLLDGEFPKVRHLMDIKPNVTVRVKTEEVLESVKRVSLVAERNTSVRMVIEDDRIALDA
ATGDQAQATEAIEAQVNNVAGGEMAVSAVGFNPRYLTDALSALDTPYVQFSFTAPGKPCL
VQGLPDVDGEPEADYKHVIMLMRLPG

>PFR_JS14_10(1PFR_JS14 1001DNA replication and repair protein RecF(113294:14595 Forward
MFVDHLELKDFRSYEAAKLDIGPGVSVFVGPNGHGKTNLVEAVEYLSTLSSHRVSADAPL
IRAGTSQAIVRALVVAGRDDPRKLLLELEINAGRANHARINRAPVRRMRDFIGALRTVVF
SPEDLAMVKGDPTDRRAFLDALVITRWPRLAGVKSDYDRVLRQRNTLLKTLARRSSRVDG
GDVATLDVWNERLAQFGAELLAARLATLSDLMPYARASYAAIAPVNNRVDARYKSSLGGL
SELLGYATDGAPGELPEAADTDDEVRTPAPGPDQLAVLMMDAMAARRGDELARGVTLVGP
HRDDVTLTIGTLPAKGYASHGESWSLALALRLGSLDMLRADDVEPVLVLDDVFAELDVTR
RDRLADAVAKAEQVLVTAAVGSDVPGQLNGQRFDVDLRGSAHAGHEESATGPRVSIVSPA
LSTGSVHRSVDND

>PFR_JS14_1111PFR_JS14 11 Hypothetical protein(114624:15370 Forward
MPWGDGLPPWQRDQEAPPEPPDPTPPDPILPDSTEPVSTGPDPAEDDPTSSGSSNGERWD
PSGGDPSAGGPDEGALPDDHDPEGFEVATSVAHQLSGMLPPARLGPRKKGRKRRRRARLF
DEERSGAGPDVRDPQAVGSAMEKLVNERGWRTQLGLRLIVGRWAELVGPTNAAHSRPESY
RDRVLVVRAESSTWASALRLLAPQLVAELNRRLGDGSVIRVDVRGPAAPSWRHGRRTVNG
RGPRDTYG

>PFR_JS14_12[1PFR_JS14 12 Hypothetical protein115623:17290 Forward
MKTRVRSRKPAAGLAGIALFASGLSLMSTVASRADSGLPSGVHEGVCIPKDGAGSFNIII
NNDDQMSRTKYTDSYDNIYRCITPQAAQAAGLTYSSPMKSFLHAAGFTTTDVSDKSILAQ
DDQWKGYTNGADGTPLTNSYGAPLNSMIAAYDRDGSVTTQIDGNPSKYGQDLPIPGYWDT
QVGTASSGNWWIPNNGPTGTGGVVAGSYLWNQRVAAGTLGQQDDGTPFEEIQKGNPALKR
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DWNTIHWNTIQFNFNPSNTPAFTFIDYLGFRDLNNLPPIDVTQRDINANVTLKLSTMYEG
YPGTSFPARPESDFAAGKLKTVQRTHENDPDVIPADDVSEPSTPGVSTPSPQPSSPQPSS
PATGGDGGGTTVPPAGDCFVDVHAGDQFADDICWAKSQGITTGWPDGTYRPVTPINRDAL
IAYIYRLAGSPAFTPSGQTFSDVAPSNQFYKEIEWAASTGITTGWPDGTFRPTTPVARDA
MAAFLYRRAGSPAFVAPGVPSFTDVGAGNMFYQQIEWMKSTGVSTGWVDGTYRPLDATNR
DAMAAFLHRYSNIGK

>PFR_JS14_13[1PFR_JS14 13[IHypothetical protein(117572:18546 Forward
MRSSARGVENSAANIEQSSARAAAASDRTAENSARTARASEDTARSARSAATASWVSAGF
AAVSAIQNARAARAAEEQTAITQSMAAQEQTHQFAMWRQTEEGKQYVAWRNQAIPLAQLL
RDRQTQWQLAWAQAIGNAQDSVSAQELEHMKPHTVQVRSGRLKIAAVILFILGGFGLITT
LAGASMTRVTVLGVAGPLLLALLMLAVAVYLTVNGKRRRQEEQTGITWMNTELRSIVAAE
AAQRVARFGFDPLAVPQGYTGFAWGATFDPSAYADQLMWMIINGPVNFPEPDGLPALVMP
DVLAPNPAFRPEVNAALADFQQQS

>PFR_JS14_1411PFR_JS14 141DNA gyrase, B subunit(118967:21009 Forward
MSEQLNESAVTEKTEDEKRMDALTLTDTEDDSVDGEYGADEIQVLEGLEAVRKRPGMYIG
STGERGLHHLVREIVDNSVDEALAGYADSIEVTLLNGGGCRVVDNGRGIPVAEHPAEHIS
TLTLVLTVLHAGGKFGGGGYKVSGGLHGVGSSVVNALSSRFDADVYRDGYHWHQSFTLGD
PVAPVERLEETERTGTTITFYPSADIFETTDFSYETLATGFREIAFLNKGLRIAITDERT
DHVDEDGKQLHDVFKFDNGLVDYVTFLNGNRETMTPVIDVEAHAPEVGMGVEVAMQWNTS
YVTSLHTFANTINTREGGTHEEGFRAALTTTINKWGENWGLIKKREDRVSNDDIREGLTA
IVSVKLVNPQFEGQTKTRLGNTEARGFVQRAVNERLGDWMEQNPGDGKLIVRKAQAAASA
RIAARKARDMARNRKGLLGSGGLPGKLADCSSNNPEECEIFIVEGDSAGGSAKGGRNPRI
QAILPLRGKILNVEKARIDRALQSETIEAIISALGTGVHEEFDINKLRYHKIVLMADADV
DGAHIRTLLLTLLFRFMPELIDGGYVYLAQPPLFRLRWTNAPHELAYNDGERDSLRDKGL
EAGKKLPSVNPIQRYKGLGEMDAQDLWTTTMDPDNRILLQVNLDDAARADQTFSILMGED
VEERRRFIQRNAKDVRFLDV

>PFR_JS14_15(]PFR_JS14 150IDNA gyrase, A subunit[121056:23791 Forward
MSETPQGPGDNAETPTNNQRARKGSGVDAIAGPAKGRVDPVDLTSEIQNSFLDYAMSVIV
ERALPDVRDGLKPVHRRVIYTMYDGGYRPDRGWNKCSRVVGDVMGKYHPHGDSAIYDTLV
RLAQPWAMRYPLVSGQGNFGSPGNDGAAAMRYTECRMAPLAMEMVRDIDQGTVDFQPNYD
NRDTEPTVLPARFPNLLVNGSTGIAVGMATNIPPHNLREVNEAVQWFLEHPEASDEELLE
ASMARVKGPDFPNGALIVGRKGIEDAYRTGRGSVTMRAVINIEEDRKGRTELVVTELPYM
CNPDNLAQKIADLVNSGRLTGISDIRDDSSARTGQRLAIMLKRDAQPRVVMNNLYKHTQL
QDTFGCNMLALVDNVPRTLRLDQFIRYWVLHQIEVIVRRTEHQLQQAEKEAHIYRGLVKA
LDMLDEVIALIRRSPTTEQASAGLQKLLDIDDVQAAAILNMQLRRLAALERQKIIDKMKE
LDTLIADLKDILANRERQRSIVSNELGEIVGKYGDERRTQIIAAEGDFSDEDFIPDDDMV
VTITRGGYAKRTRTDQYRPQRRGGKGVRGATLRADDEVQHLFATTNHQWILFFTDHGRVY
RIKTWQLPEGGRDAKGGHVAGLLSFLPDEKIAQVLALRSYEDAEYLVLATKQGLVKKTAL
SAYDSPRQAGLIAVNFRADDDELIGAELVDASDDVLLISRLGQAIRFRADDEQMRPMGRT
TSGVTGMRFREGDELLSMSVVPAERGEASDEHADEEDEPLYVFTVTNGGFAKRTPVGDYR
VONRGGLGIKAMRMDDERGHLVGGLVVTDTDEVIAIKASGQVTRSSVAEVNPTGRDTMGV
KFVGVRGKDEVIAIALNPERPEEEGEGDETEPVTTDEMGNAVPATDVIEADASEAGTAAA
DDDEDARASDE

>PFR_JS14_1611PFR_JS14 16[Hypothetical protein(124115:24897 Forward
MLAYRMDPAQSVQSMAHGVDAKGRFLVSWIGNACCPVPESAEVNPVRTGGQPEPVPVRLE
ILRQSPDPMTRIAAASLHLLGSLYVLSDDERIDLLAERALPTMVGDVAGMRGAHVGVLVS
DRVLLHDCYGVTPLSFDALVGESADAAPVFPTMADDLEAFECVACLAEPTLRRVCDSVMC
GLLRGRVHSTKAVVNPCPAVADKVFCVDVDQTGILFMRVLNGRATSVVADFSRNVHSLEG
LDAEVSALVESSTLVDDYRV

>PFR_JS14_1711PFR_JS14 171PF07561 domain protein[125028:25303 Reverse
METAIKSCSTSACAFNHNGCTAFAVTIGGSDAKPTCRTFIELDARGGLSSANGKVGACQR
LECMHNKDLMCTASSIEVGGSQADCLAYQAK

>PFR_JS14_18[1PFR_JS14 18/JUPF0103 protein(125544:26341 Forward
MVTRPTAVAGSFYPGQRGRLTRELDTLFEQADRPPAQVSPARVKAIVVPHAGYVYSGTTA
ATGYELLRGRPINRVVVLGPTHRVGIRGMALAGADAFDTPLGPVPVDPDLTAIAEAVPLYV
VTRPDVHAREHSLEVQLPFIRTVLPQASVLPVAVGDALPDEVAALLDAVWGESDTAIVIS
SDLSHYHSYDDARKLDADTIDKVLALDDTVAPNRACGCFSLNGLLLASGEHHLTPTLLSV
RNSGDTAGDKGRVVGYASFAFQADQ

>PFR_JS14_19(1PFR_JS14 19(JAMMECR1 domain protein(126405:26977 Forward
MNDIPAGARETLIDMARGAIERQFGMTVHHREQATGELAKWLARPGASFVTLTLDGRLRG
CIGTLEAYRPLGQDVRDNAVLAAFHDRRFTPLRVAEYPGLHVEVSVLSAPEPMEVTSEAD
AIRQLRPGVDGVVLTEGSHRATYLPQVWDQLPDPHEFLSTLREKAGLAPDRWGPDTRLAR
YAVTAFEDTR

>PFR_JS14 20(1PFR_JS14 200 Pyruvate formate lyase activating protein pflA[126974:28062 Forward
MTTSPTRRDPAGTDRAVHDTDGLPGRTARWWHALPDGRLRCELCPRECTLRDGQRGFCFV
RARHGDEIRLDTYGHCSGLAVDPIEKKPLNHVLPGSRVLSFGTAGCDLACRFCQNWEIST
ARSMTAVGVPAMPRDIAHDASARGCSAVAFTYNDPVVFAEYAMDTARAVNEQQMLSIAVT
AGYINPEPRDEFFACMDAANIDLKGFTEGFYRRITGGRLDVVLDTIDAVVHNGRTWVELT
TLLIPGMNDSDEELRAMCGWIVRQLGPDVPLHFTAFHPSNRMRDVPPTTATSVERARQIA
LDAGIHFVYTGNVHDPAGQTTWCPQCGTALIERDGYRVGPVRLDDLGRCRSCGYALPGIF
RR

>PFR_JS14 2111PFR_JS14 21[lIntegral membrane protein(128219:28737 Forward
MADNSDATTAKADGGSRRFARPGSRRRSGRKPALSFATLKEKAGAGRPEGPTRKAQLRIS
RVDPWSVMKTSFLFSVVGGIALIAVWVLWGIISLSGGLNAMQQGITAMVGADSGGGSNL
ANYVTMWRVLGFTVLVSVVSIVLVTAITTLFSFVYNVAANVIGGLEVTLAED
>PFR_JS14_22[1PFR_JS14 22[Hypothetical protein[128975:29421 Forward
MSQRAAPHAVTPCPEVTYDRIQKAVKRAMRSAPVEHEGVLALQTERAILTFQLIAEAELL
RVAALIGLRLRADDSAAAAIEAINRLNSQSVDGTIYLYPSDDPGTRSVGIDSFIPVDQGL
TDAQLNRSVALALSSIGDLIGALPGPSD

>PFR_JS14_23[1PFR_JS14 23[IHypothetical protein(129436:29894 Forward
MFFTRKTVATPAMTPDRLAEALDGLPEVFVLDDAGNYHYRDDVGIAVQLGYNDDSTLLEA
HFTGVPVVQELMPRALDMVNQWNLAARPVRAYLGRVSEELPFQAPHLRAILTTGVGVTDG
QLVSWLRRCDEGIGAFNDHLRQFFSQVGTPGN

>PFR_JS14_2411PFR_JS14 24[1Hypothetical protein129931:30341 Reverse
MDRGAGVPLSQRVANTRAAEAREAAERAAAQAEDELGDRAGRQSPPTQSRPAQSPPPQPP
PGPYRAPGSPQSMSAPDANRIPTVVVVLIDGAKPGLIARWRHTPQGWEGLVAQAGGVDDF
YAEWLPATRLRPANVT

>PFR_JS14 25(1PFR_JS14 25(Transcriptional regulator(130614:31396 Forward
MHATAPDDARVPGDAERPVPRRRVTIRDVARASFTSVATVSVALSGGAGVAAETRAHVQE
VADRLGWRPNRYASNLRKTDSRLIGFVCEVEQVFQMGLVDSLYVAAQRKGLELVLAGATA
HHDERTCVDESLRARCQAIILTGSGLTEAEMSELAGAVPLVSLCRLVHAPGVNVVVSDDR
MGLGQAVDHLSQLGHRRIYYADGGPAYPLAASRSNAYLSAMDACGLGDNARVIEGGNTAA
DGVRAAGRVLDCKPLPTAVI

>PFR_JS14 26(1PFR_JS14 26 1Hypothetical protein(131531:31689 Forward
MQDPRRLAEAAIDLVAARINGPQGSGDNPTSEELVVLPTELRVRKTTAPPKR
>PFR_JS14_27(1PFR_JS14 27010xidoreductase, NAD-binding domain protein(132067:33257 Forward
MSEKTLGVGVISLGWMGRLHTRGYKTLAEKFPELDARIRLVSVCDPVEANQAFATEHLGF
ARAVAGYQELLDDPEVDVVSICSPNYLHREIALATVAAGKPFWIEKPMGTSAAQSREIAE



AAAAAGLVTSVGFNYRHTPAIEKAREVIRSGRLGRITNVRCWLIADYASSPLGPLTWRYD
PDKAGSGVVGDLMSHGADLVQYLCGRISSVSALTDTFITERPIPTKVGVGHSGWEVSDEL
GPVGNEDYVAMIARLDSGAVGTFESSRVSVGPRAEYIIEVYGTDGSLRWNFEHLNDLEVC
LGADNEFQGYTRVMAGPTFPNFSRFQPGAGTSMGFDDLKAIEAAQFIESVLTGKQLAPSA
ADGWAAAEVDQATVASARDGQWHDVAPVTGPTTYDA

>PFR_JS14 28(1PFR_JS14 28[IMFS transporter, sugar porter family protein(133274:34926 Forward
MSTNNQLDIRLDMPRAELDAAVAKVPAGGKHRSIGLIALVATLGSFLFGYDTGVISGALP
YMYMPFGAHGLEITASEEGWIGGTLLVGAAVGALIGGRLSDRYGRRHNILLLAFIFAIGA
IGTALAPNIWVMYPMRFVLGFAVGGASATVPVYLSETAPKRIRGRIVAIDQVMIVTGQLL
AFTFNALIDNAVGGPQLDVAGNTQGHLQTGTQTWDNVLALQTSQGGPFDPAAWHSFVNAL
LVDGGNGMAWRVMLMLCTIPAIALWIGMRFMPESPRWYAANRRYYESIGALKQVRDPHRD
GDPADEFDEMLVSHRREEGQKKGTFGDIWRTPWLRKLFLVGVFLAICNQTTGVNTVMYYA
PKVLQYAGMGTSASITAQTANGIMSVIGCSVALWLIGRFRRRQILITCLFSVFVTLGVIA
LLFEVTIAPAITEGGRPPSWAPMVILAMMGLFMLVVQAGNGPVVWTMLGEMFPSKVRGIA
NGTAVFCMWMVNALITATFPTMMEGLGGGITYGIYAVINLVFAFILIKIMPETSNKSLEE
IEVYAEARYS

>PFR_JS14_2911PFR_JS14 29[ Two-component system response regulator(135162:35821 Reverse
MMSGPAVRVVLAEDSTLLREGLVRLLDEAGFEVAGAYGDAEQLLADVGRARPDVAMLDVR
LPPDFTDEGIRAALRLRRDHPGVAILILSQYLESLYAEELFASGQGGLGYLLKERVTSLD
SLTDAIRRVHAGGTALDPQVVSGLLRSKHDPLAALTAREAQSLELMAQGYSNTEIARQMH
IGVGTLEKHIAAVFAKLGLADTGTEHRRVRAVLAWLRAQ

>PFR_JS14 30(1PFR_JS14 300Two-component system sensor kinase(135818:37320 Reverse
MTSISGSPASLRTANGDPTVTRSDAPTEPPSLMLGGVWSWRHVPGRLGYLLGGLPWAVVT
FSVLISLLSAGIPLLILTPLGMACLWALVICARAVGAGERARLRWAGTTPIEAPAPAPSG
SPTLWRRAWQAILDVDAWRAVAHNVVNFIVSMVSFSLVAVWLAVIAQGVSTWLDTHWIRL
SADINTLGDLLLPASMRSAMGVHIADTALAVIALVTLPVLTFALVWMHRLLGGALLSANK
SRELTRRISELNRRVGKLADAHSASADAEGEALRRLERNVHDGPQQQLLRMQMDLDTAKR
HLADDPQRAAAMLDELRDRSQDTLEELRDLSRGLVHPLLVERGLGAALESLAERATLPVR
VTNHLPEQLDRPQGIEQTSAQGLLLATSELLANVAKHAQASSAEIMVDALPAGSPQATNP
GAQGPCPTLTDPARTDQPPAVQVRVRDNGVGGAVVVPGHGLDGVARRMQGLGGSFTLASP
AGGPTTITLRIPLTDWSNRA

>PFR_JS14_3111PFR_JS14 31[]Alpha-ketoglutarate transporter, MFS super(137522:38856 Reverse
MTTIPAAAPPAPRQSAFRTLLGTGVGNALEWYDWNIYASFAIYMSRELFSSKDPTSAFLE
TMGIFAVAFVARPFGGAFFGWLADRIGRKHALAIAVIFASGGSLLIAVCPTYHQVGAWSS
LILLLARLIQGLAHGGELPSAQTYLSEMAPPNRRGLWASAIYVTGSFGLTLGLLFGVVLR
DTLGSDAMNQYGWRIPFAAGAVLGVFAFWIRERMEETEAFEDEKKAGELKKSLVREVLKH
KKIALQVIGMTCGLTVAYYIWSVSTASVAQKNLGYSTNDAFGASIIGNLVFMVSLPLWGM
FSDRFGRKTNMLIAMIGCAVLYVPLNNMVRGGNEFWRLVVAICVMLVLLGAYLAIAPAAY
AEMFPTEVRATAFGVPYAIAIALFGGTAPYIMSAWAATPNRFVIYVIVLLLISAATILTL
PETKGIDLSYHPKFNPRPDDVATS

>PFR_JS14_32[1PFR_JS14 32[Peptidase M20D, amidohydrolase(138875:40086 Reverse
MPLGPDPYLVSIQDELVALRHELHQIPEVGLDLPQTQQRVLKALEGLPLEITLGKKLSSI
TAVLRGKAPSNGPRRTVLLRGDMDALPVVEQTGLAWASTNGAMHACGHDCHMTGLVGAAR
ALSHKVDELPGDVVFMFQPGEESDRGAELMIAEGVLDAAGKRVDAAYGLHVWSGLDKAGI
FYCRPGTIMASSDMADFEFVGKGGHGSAPHLAVDPVPAMAEVITALQVMIARHFNIWDPV
VITCGHVEAGVARNIIPETATIEATMRAFSKQAQQQLFDMVPRVVTDVAASHGVTANVKL
TNLYPATINHDEGAALVAKTATDLFGADHFVEMANPMGAAEDFSLVLEQVPGAFAILPAT
PPDKDPAQVHGNHSPFALYDDSVLLDAAALLSELATRTLADAN

>PFR_JS14 33(1PFR_JS14 33[JABC transporter(140375:42267 Forward
MTGTDTTGSPAAGTPATGHVAAGRHRAAGQRAAGTRRARWWATLWPHGLAGVAPDQDATL
IDLATLRSSGAVLRAMVRRDPLKFSLGALGAALVSVANVSIPLAMGRAVQVGLVDHRFSG
FALWLGVVALAYLLRAGATTLRLHSNMSASMLQHDMRVQALARTVDPTGLGSARRLPGDL
LTVMITDARTTSRALVALTGVPGQLVTLIGALVALLLIDWRLSVAVLVLTPLLVLMSLKG
LAPIQERTRAERRAEAAAAGIAADLTEGLRVVQGLGASARASSRFRTASQTGLAATLRTR
TARGIYNAVVSGAVGIFTALLTLLGAVLALNGQITIGALVTVVGLGQTLAPPLRSLGVDT
ASTLASARASADRVRELVATPPAQQFGTADEPPAGPVHLELRGVTTPTITVPLNLAVPPG
RQLGMVGPEPVIDELAALVARERRPATGQLLVDARPAAEWSDDGYRARVLAAPREPELFD
GTLRENLTLAPDGPLQAEADKALDAAIWASASGDTVAGLPAGVDEMIGEGGQELSGGQRQ
RIALARALLHADDLLMLVEPTTSVDPITDREIAERMREFRAGRTTMVACSSANELAQADE
VVFFGEDGAIIARGPHESLLALDAYREVLS

>PFR_3$14_34H PFR_JS14 34[1ABC-type multidrug transport system ATPase and permease components-like protein (Precursor)(142267:44234
Forwar
MRAHGPVWLPRGPANRWLPLASGRQIAAQVRSHSHGLWRWLVLAVVAMTISALTSLALPV
ATGMVVDQVRTHGPLSGLIAPGVMVVTAVIIGAVASGAGQALTPSYFAAVLARLREDMLA
RALDLDQQLIEQAGSADLVARVGDDVATVRDSVNAGLPRMVNTSILLVVAASGLAAMSPL
FLLPLAAGAVVFTASVRWFLKRAPAIYRNERQASARQSQDILSTLHGLDAVRAFGLAGLR
TGIVARSSWQAVRWELRGRFLSNALVVRLVIGEAVVIIGQLLVSYPLVTGGHVSVGQASA
AGLLLLSLMGPLRFLLMFIDDLQAAYASLQRIVGVLGVDAHHAPQGDDSFAAPTDGAGAG
QPGAGSPAGARSGVGPSDTGPVESRPVGVGPMDTGAMEAGPIEAARIEAGRIEAGPMETG
RIEIRHLGFAYRPDQPVLSDINLTIAPGEHVAVIGESGAGKSTLAKLIAGTLSSSSGEVA
VGARPGTRGPAVVLVSQDIHTFSGSLADDVTMGAPASTVDDQLAALARDALDRVGADWAT
DLSMVVGRLGTALSPAQAQQVALARVLVADPAIVILDEATAEAGSAGARMLDRAADQAIA
GRTALVIAHRLSQAAHADRIVVMARDRIAEVGTPDELLARDGEFTRLWRAWQAER
>PFR_JS14_35[]PFR_JS14 35(JAlanine dehydrogenase(144458:45573 Forward
MRIGVPTEIKNNEFRVAITPAGVHSLAAHGHEVFVQKGAGEGSSITDEEFTKAGATILDT
AEQVWDDAEMIIKVKEPIASEYGLMREGQLLFTYLHLAADRPLTEELLRRKVPSIAYETV
ELADGSLPLLAPMSEVAGRLSAQVGAYNLMQPYGGRGVLLGGATGVKKGRAVVLGGGTAG
FCSARVLDGMGADVTIFDVDAARMEYIEDITHGDIHTEYSTPFAVEEACVLADLVVGSVL
VPGARTPKLVSHELVTKMKKGSVLVDIAIDQGGCFEDSHPTTHADPTFKVEGSIFYCVAN
MPGAVPFTSTYALTNATLRYAQLLADKGWEEAIRLRHDLALGLSTYDGQLFTDGVGEALG
IDVEPLSTVLG

>PFR_JS14 _36(1PFR_JS14 36(1Amino acid permease[145926:47464 Forward
MALDWTGIPPEVDLPDGEPELSRGLKNRHLQLIAIGGAIGTGLFLGAGRTIHLAGPSIVL
VYVIIGFFLFFVMRAMGELLLSNLAYKSFADFATDLIGPWAGFYIGWTYWMCWVVIGIAD
TTAICGYLALWFPDLPKWIPALCVVLLLTGLNMVAVRVFGELEFWFAMIKIVTIALILV
GAYLAFTAFQPPMAGAPAASFAHMWDRGGFFPTGFAGFMAGFQIAIFSFQGIEMAGTAAA
ETADPEHNLPKAINSIPARVLIFYVLALIVIMSVQPWDLIDPNNSPFVEMFSFIGVLIAF
HVINFVVLTSAASSANSGVFSTSRIMYGLAREKNAPKRFAKLSGRHIPRNALFLTALCIS
PSIILVMLSDSVMDAFSLVAGISSVLYLSVWGLIVACYIAYLRKHPERHAESIFPMPLAR
IMPRATLVFFVAILVVLGFAEDSRIALFFAPVWILFMALMYRFLRSTRAEAEPIDFDAER
DRARELVEQHVTETGGKGASERLKKTGRRTLD

>PFR_JS14_37[1PFR_JS14 37(Putative conserved lipoprotein IppS[147681:48880 Reverse
MPRRLHPTSRFSRRGALAAVAVGAGAVGLAACSKARPGSTGASASSKGPATPTLSLTAPH
GLDAVLPQDALTVAVNDGTLKSIVVADSNGNAYSGQLNGSTWTCDRAFWPAANYNVTVEA
TDAKDGPHTLTASFTTAKVETIVYSPVYVQQGLGVGMPVYIQFNSPITDKAIRADIERHA
TVTTAPVQEGSWGWVENRILMWRPKNYWLAGSTAKVSLAFAGLVVGDGLYLADDTNYSIS
FGEAHVLRCNNSSQYMGVYQNDNPVKNLPVSTGTAAHPTLSGTKVIMEKLTSMIMDSSTY
GVPATSAEGYKLKVDSCQRVTWSGEFIHAAPWSVAQQGNTPSSHGCVNVSPTEAAWLMSF



TQVGDPVEFTGGGPSFQPGDGVGCWVYDWDSWQQRSALV
>PFR_JS14_38[1PFR_JS14 38[Hypothetical protein(148895:49035 Forward
MLRRRAGLEMDDSAGVIGLAGPTTQARACGSGALLLNAVRRELSPA
>PFR_JS14_39[1PFR_JS14_39(Hypothetical protein(149129:49467 Forward
MLGQGSVSGRRRPHNGAMSRGVENLRAVRLVASGRVQGVGFRWQARQQARALGIDGWVKN
RGDGRVEMVAQGEHAAVGRFIAWARSGPGYGYVEHLEVTDEPVRGMTGFDVR
>PFR_JS14_4001PFR_JS14_4001YvyE protein[149500:50183 Reverse
MSQSVEPASSGDRFVTLRAPMRNEQEIKRSRFIACLYPVSSSQQAREHIAELRKEFYDAR
HRPSAFVLGAGHTEARTSDDGEPAGTAGAPMLQALVAHQTAPGRRDLSDVLAVVVRYFGG
IKLGAGGLTRAYGGAVSEALTRASFVVRQRMQLVDVHLPLAEAGAIEAALRNSSLHVVAT
RWTSTEGIVQVAHVPGEDELTREAVAALTGGLARLTDAGSEWTTRAL
>PFR_JS14_4111PFR_JS14 41(INitroreductase[150314:51069 Forward
MADITPLLADRWSPHAFDKTHVISEDQVQLLLEAARWAPSAMNRQPWSFVVGVRDDDVFA
RLCPAIEGFSDWAVDASAIILGAYQDAGSEPDYALYDLGQSMAHLTVQAEALGLHVRQFA
TFDRPMAGRAFNIAAPWEPIIMAAVGLPAPGQKPEGRARKPAWAPNRPGQRLPLRTRGCH
NGRPGSRPAPIEDARHRGWSACWEKSAYEWWDCCWFPRISPGGHVPTGGRTFPIGHEPQD
VRCVVSRPHDQ

>PFR_JS14_42(1PFR_JS14 42[1Conserved transmembrane protein(151059:52639 Forward
MINDSATTDPSPVPDQASRHRIWRRLIPLDAHGDIRLGVLAALLCMIGSWYVSTWLDESA
TAHIISYPRAQMNELFTWTDLVYAPYYYLMHYWTALVGINPFTLRLPSVLAVGVGTAAMA
ATGRVLVARRGQLLYAACFVLLPRVMAMGIEARPYAFAAMFVACAVWLVVLIGRRPTACR
VIGLTAAMALAVYAQMYAVLPVIGLTLVGLLTIRTRHRWLVAAAAVAAGTLCLPFGVAAV
GQLRQVEWIANLSHDWFDHALVESWAASRTNVNVTATDLVPHVIAVTMAVLAALLVVLAL
VSRFSGTAAERAGRRPGVARMLWAMVPIVLTVVVLWTYSLLATDVLLARYFTAAAPFYAV
VLAEATMALRWRWARVVPVLLLVGALALAGFQRRPYAKVTWEDYSLLATVMRTEAQPGDG
LLTERNPQPNENYQVALACDPDAFTHVINLAQPNKPPLDGPFRRDPPRIRLVTYPQLPER
IWLAVPFGQWSEYGQQLEHLGYQPTLTERGPQGDPGGHAITLWQRR
>PFR_JS14_43[1PFR_JS14 43[Hypothetical protein(152677:53255 Reverse
MAGTLGQALIGQEIYDRYLITLVPLLCGPLLGSLAARPAATSAASPGASATPRAVPPRSS
SPSRASVPTTSRWAGAVGLVVVAALSWSVTASTLARDGAQWRAAERLVARGVSATDIDAG
FEWLGWHSSRPMVTGSGVVGAHGYTSSFADTRACYTVSQSPLPDMAMVETVHYPRFAVAG
SSTLWVQRSADC

>PFR_JS14_4411PFR_JS14_44[1Hypothetical protein(153228:54244 Reverse
MSQPGHGVELADDAHRSPRPPSTTGSLRRELVAIGLVAALVALIGLTPLLTNSHFYWYDD
SAGGAYGQWFELGRQISHGHWPLLNPSAWMAGNYTVEQFGLLNPVVIVIGLITQLVSNAA
VMATGVKLFFMMVGGAGVYALARQFGARRCFAVMAGVAASLGGFTLFLDATSWVTNLGVW
AYFPWVLWGLWRFIVQKKSYWPAFAAGYLTITVAYVQGTVMVVFAFVAFLIWCAIRRTAS
RALRTVLAGLPMGLLTLALYLPAAPMPAPNTAVRRSLRRRCGTRCWCSPACRRACSSARR
CRRACAPPGRRLRHEVGASTRSPRQRQACWWRARSGRR

>PFR_JS14_45(1PFR_JS14 _45[IConserved domain protein(154241:56331 Reverse
MSWLGFCALVAASVVLLMLPGGIVNRCAKLSWKVSLALAPGVSTAIIAASAIVANKVGLG
WNLLPPALLTVVCALGCLAVRWLAHRLVDARTGHAPHADGAPGPRRVAASAASASASPSS
AASPGSPEVTGSATRGAPRPPATGWWLGAGALGMVLTCWHIITILGRPDNFSQSFDNVFH
LSAIRWILDNSNGSSLAITMTTGDNPAAFYPLAWHDVATLALKMVHSTDVVAANNAMVVA
VPAVVWVLGCFYLLHVLGRVNAPALVAAGLMVGAFPAFPYLPASWGVLYPNMFGIALIPA
TIALAYQALGLGEHRTPLRSALPVGLLAMFGMAIAHPNTIALFCVVLIPMLATWLTRILR
ARDADQPRWQRRGAIGLTALAALVIIAIWAKIRPPEDAAVWNAIIGPRRALWQALTMTPS
TATITVLPISVLVVVGAVVVIVTRRQIWLLAAHGLLIFLWMAVSCFPSGWLRNALVGIWY
NDPSRLAAALPLTALPLAVIGCSAMARWLVGWLTARRQLTAPTTPIVATVTLLLAVVLVP
ATLLAPTLRTTLRDAADSYRITWNGNVVDTDEYALLKRLPELVPADETVATVPYNGSSMA
YALENVKTTTTHILYTPSRDVYTINQNLRFAEFNPEVCHALNDLNVHYALDFGWYEVNRS
NYAQYAPGFSRLYEAPGFVPVANSGHAVLYRIEACR

>PFR_JS14_4611PFR_JS14 46()Glucose-1-phosphate thymidylyltransferase(156387:57256 Reverse
MKGIILAGGTGSRLHPITMGTSKQLVPVYDKPMVYYPLSTLMFAGIRDVLVITTPEDADS
FHRLLGDGSGFGINLSYAVQDAPKGLAQAFTIGADFIGGDKVALVLGDNIFYGPGLGTRL
ARNTDVEGAAIFGYWVADPQAYGVVEVNALGMAVSIEEKPSEPRSHLAVPGLYFYDNDVV
GFARNLAPSPRGELEITDINRIYMAANRLHVEVLPRGTAWLDTGTFDSLNDASDFVRTIQ
ARQGLQVGCPEEIAWRQGWLSDDDLLARARLLAKSGYGDYLAQLVAIGH
>PFR_JS14_4701PFR_JS14 470 Dolichyl-phosphate mannose synthase(157420:58166 Forward
MTRTLIMPAWNEDEVIGDTIRELRSVLPDIDLLVVNDGSTDATVSVAEAAGALVLNLPY
NMGVGGAMRAGYKYARRFDYDQAIQVDADGQHDPRDVRTVLEGLKQANISIGARFAGRGE
YTVRGPRAWAMRFLAGIVSRLAHYKLTDITSGFRAADRLAIEQYCRHFPVEYLGDTIDSL
VMAIRSGLTVCQVPVEMRPRQAGTPSHNPLKAALYLSRAVVSLFIAMTRRPVKHDPSLRA
AHGEEAAL

>PFR_JS14_48[1PFR_JS14 48[ Hypothetical protein(158163:58588 Forward
MKSTIFFVILTVIMLFVVGNLLRSRRIRERYAVLWVLVGLFMLVLVAFPVLLDRLAHLVG
IAVPSNLLFILAIAMLLGITLQLTLEVSRAEDRSRVLAENVAILNLEMREAGLTHLPTHG
APGDEMSDTTDDGPEGPDASR
>PFR_JS14_4911PFR_JS14_49(]Alpha-1,3-rhamnosyltransferase WapR[158727:59608 Forward
MTVDVLFPFYGDVELMKQAVHSVLRQSHRDFRLIVIDDGYPDASIPGWFAALGDDRVSYE
RNATNLGANGNYRKALTRVTNELVVVMGADDVMLPNYLQWLVDRAGEHPEVQIFQPGVVV
IDEHGSGVNGLVDAVKSVYRPRGSGVRVLTGEALAVSLLRGDWLYFPSVGWRAETITSIG
FREGYDVVQDLALALDVAMHGGSLLVDSQLAFMYRRHSSSDSSVRALSGTRFDEERRFFE
NMAAEMAERGWNHAARVARLHLSSRFHAATLLPGALRHGNREGLRNLGRHLVK
>PFR_JS14 5000PFR_JS14_5001CpsK(159619:60410 Forward
MPTDSSDATPRGMVSVCMATYNGAAFVTEQIASILPQLAAGDELVIVDDASRDDTVEVIS
RLDDPRIRLVARDENRGYVRTFEQALSLARGEYLFLCDQDDVWIPGRVDIMVEALGEHQV
IASNLATLGGPDRIPGPFWITDWRVSSRDSDHSVRNLVQLLAGLQCYWGCAMAVRRDALD
YLLPFPRFLDETHDQWIGLCGNMAHSMGHVDARTVWRRIHDSNLTPTQPRGLIPALRSRL
MLLRCLAVAWQRGLHVGNPRKHG

>PFR_JS14 5111PFR_JS14 51(IFamily 2 glycosyl transferase(160425:62332 Forward
MNHAGLSPVAVVVSLFNPPPQVVERCAGWVQSIGPVFAVDDGSPDPAVHRVLDALVAHGV
TVLVNHRNEGIARALNVGISRALRDVAPAWILTMDQDSELGDGYLAAAQATLATARRKDR
VGMLCAEWIGDLRAPTIRSRGVVEVREPIQSGMLMRVSMLRQLGLFDESLFIDAVDTDFV
ARARQRRWSAVPIVGGHLHHALGQTVPVTVRGRPLTWRGRQRHITYHPPLRSYYTARNQL
HLAGRYAFRCPGVPLRTYATQATILASLAAFARDRRLQCTALGLGVRDALLARYGPIGIG
ASRALGLPEPGANPAPGAVPRNFERQPVVAQILLSTWNGQEYVAELLESLLRQETQAQVR
ILVRDDGSTDDTLTVLDGFAERDPRITVVRGENRGVDRSFHALMQMADPDADLYFFCDQD
DVWFTDKVQAAVEALSDQLGLSDAAGGPRPALYCSRSMVTDSSLEPIGPTRDYERASLAH
ALVMNIAPGHTMALTAPLLRLVRDHFDPDKIMVFDHWIYLVAAGLGSVVFDHTWHTWYRN
HDSNAIGYSVKDSWSTRIAAVREADFGAYTRQAAQFERDFGSQLHGRRAARLRGFVHQGS
LLSRLRYVRRFGIEHGSTLASVSAAVLFIVGSYRP

>PFR_JS14_52(1PFR_JS14 52[1Polysaccharide biosynthesis protein(162320:63597 Reverse
MNRDNAGAATEVVRRLAGFTGWPLLSLVTPLVATPIIARFVGDGWSGVVAAMSIGTFGMS
LATWGWSYVGPAMVAQASEAERSRLYTESVYSRLLMLAFVLPATVVVTLLLAPASVRLPA
ALVACAFTMGALSPQWFCIGVGRPKLLGLYDTLPRVIGTIVSVPIMLWTRSMIAYPVLLI
IAILVALWLFPRRVITTAPSSPVSLGDAWRSIRSMTSIASASLVGVAYAYAPVPIATALL
LSIDSSRFASADQLYRYALFAVTALGNALQGWTLEVEGASGRRRHHAAIALHLLLGLLGA



VGIALLGPWATQVLFGPQVAAGFALTSWYALAFLFISASTPFLRNLLVPNGRQRTVLLAT
SVAALFGIIAMVFAGLHHSAAGIAAGLALSEAVIMAATVLPALRVLRARYDVGTGAATHH
GDQGR
>PFR_JS14 53(1PFR_JS14 53(IConserved transmembrane protein[163866:65362 Reverse
MVQRLVPQSVRGDAVLGLVVVLLTLVGAWRVSPWLDEVATAHVVSYSSRDMASMWQGIPT
LPSGSDMVHAAYYEVVHWWVDLVGITPFTLRLPSVIAAGVGTMAMAGVGRRLVGRRGQLA
YAAAYGLLPRTLLMAIEARPYAMSSMFAALALLLVVVYRRRPSWLRWVGLVLAIAAAMLYV
HLYAALPMAGLVAAAWFFTKGRRRWMLAAAGIVSAALVAPFGVATSRQLGQIGWLASEKY
SLIETALVQSWAASRTPPVPEISDRVPDAIAAAMAVVAAILLIAVVVESRGRHLRRLAFA
LVPVATGVGILWIASLVWTNVLQGRYLTPVAPFFAMALAELAIHAQRRWIRGLVILLMVG
SLTLFGFQQRTYAKASGTDYNLMSRVMRQSARAGDGFLIDPIQDWVFSYRGAVSVDPGAF
STLIDLAQPTKPPLDFAWAHDPPELNLAAQEWLPPRIWVASWHTRRAVYGSQLAELGYHS
VYAKSGVPQGHTITLWEK
>PFR_JS14_5411PFR_JS14 54(JFused dTDP-4-keto-L-rhamnose reductase and dTDP-4-keto-6-deoxyglucose-3,5-epimerase enzyme
involved(165552:67012 Reverse
MALDHEKQLAATTTPIPGFLVFDLTVHGDNRGWFKENWQRAKMTALGLPDFGPVQNNISF
NDEVGVTRGIHAEPWDKFISVATGRVFGAWVDLREGPSFGTVFTCEIDPGVAVYVPRGVG
NAYQTLEPNTAYTYLVNAHWSPEAKYTFLNLADETVAIDWPIALDDAILSDKDRAHPRLD
AVTPFPPAMPRVLVTGAHGQLGRALMAQLPDAGFLPVGVDLDELNIADRASVDAYDWTDV
DVIVNAAAWTDVDGAETAQGRPRAWAANATGPANLARVATEHGLTLVHISSEYTFDGTRA
PHREDEMPSPLGVYGQSKAGGDAAVAATPRHYLVRTSWVVGDGKNFVRTMVDLAGRGIAP
KVVDDQVGRLTFTTDLAAGIIHLLRHDAAWGTYNLSNEGTPLSWAAVAKRVFALSGHDPQ
DVSPISTAEYFAGKDAAPRPADSTLDLTRIEATGFRPPSMEERLDAYVAQLRRDGSGQQP
TVNRPD
>PFR_JS14 55(1PFR_JS14 55(DTDP-glucose 4,6-dehydratase RmIB[167017:68015 Reverse
MARLLVTGGAGFIGSNFVHAVLRHTDDTVVVLDKLTYAGNMGSLAGLPADRYSFVKGDVC
DRELVDKLVSNADAVVHFAAESHNDNSLLDPAPFVQTNLVGTFSLLEAVRAHDVRYHHIS
TDEVYGDLALDDPAKFEPDTAYNPSSPYSSTKAGSDLLVRAWVRSFGVRATISNCSNNYG
PRQHVEKLIPRQITNIIDGVRPRLYGDGLNVRDWIHVDDHNAAVLTILDKGRYGETYLIG
ADGELNNKTVIEKILVAMGQPADAYDHVTDRPGHDRRYAIDSTRLRTELGWQPHYRDFDA
GLAHTIDWYRANESWWRPQKAAVEAKYAAQGH
>PFR_JS14_5611PFR_JS14 56 /LGFP repeat protein(168104:70938 Reverse
MLAEPSKKNIPYTRTAGFILAAIPAVGLSLALCPSNASADTTSDASTSTAPTSTSATATP
GASAATASSTDSSATSSTATPGTRTSTTSDTSASATPTDASASGGSTASTKPSATSADSA
SDASGAVANTTSGSAIANLYNQLGGASSKLGAVVSPEATLGGGSYQQFANGRIYWSEAGG
AHVVAGGIGDTYISLSGSVGALGYPTGDSTQVSGGYYQQFANGRIYWSNTDGASVTTGAI
DATYSALSGPVGKLGFPLGNEIALNGGSYQQFANGRIYSSQAGGTHAVAGGIGDAYIMAN
DSAGELGFPTGDSTLSGDTYTQRFQNGRITWSNADGPQVVLGSPASDAIDATYEALGGAS
GKLGVATTDETDLAGGAYQAFDKGRIYWTEADGAHATMGAIGDLYVSMNGSAGKLGFPTG
DSTVIPTADGDAYYQQFQNGRIYFTPGNGTHATMGAIGELYVVMNGSAGKLGLPTGDSTL
VPTADGDAYYQQFHDGRIYFTPGNGTHATMGAIGEAYVASGGADGKLGLPIGDSTQVGDY
WVQQFQHGWIYCTPGNGTRIVAGGIGDTYNALGGAASILGLPIGDSTAVSGGWFQQFQGG
RIYWSATGGGHAVRGAVLNEYIAQNGSAGILGLPVIDEGTLNGGTYQQFANGRIYWKSDT
GAHTVHGAVLNEYVNQNGSAGILSFPNSNENGINSGVSQSFQGGRVYWRENNYAYTVHGA
ILATYLSRGGSDGALGFPTSNENPSGDGVVQTYQNGTISWTQSGGTVVQVNGSSSGGGGS
APAAGDEAGYIKWVAGFAQEEQRKYGVPAAVSIAQSIIESGWGQSGLTLVDHNYFGIKCP
AYGSPYVSGCTSYSTSEYENGGYVTIQAGFRSYNSVGDSFLDHGYFLSLGDPTNSANRYY
PAFLTNNDQDFVRAIANAGYATDPTYANKIISIMDRYNLYQYDV
>PFR_JS14 57(1PFR_JS14 5711UDP-galactopyranose mutase glf(171230:72417 Forward
MQADLVIVGAGLFGLTIAERAANELGLKVVVLDRRDHIGGNAYSEKDAATGIEVHRYGAH
LFHTSNEKVWQYVNQFTDFTGYVHHVYTNHGGEVFPMPINLGTINQFLRSALSPAEARAW
VREQAGELAGTNPTNLNDKGIQLIGRPLYEAFIKYYTGKQWQTDPKDLPASIISRLPVRY
TYDNRYFNDTHEGLPVHGYTAWFERMLANPNIEVRLGTDFFDESGEYSKSKVVGSVPVVY
TGPVDRYFDYADGNLGWRTIDLKEEVLDIEDFQGCSVMNYPDADVDFTRIIEEFRHFHPER
DYTKDATIIMREYSRFAGRDDEPYYPVNTADDRATLLKYRERVKHESQILFGGRLGSYKY
LDMHMAIGSALSMYENKVRPHFANGEALVSGGVDE
>PFR_JS14 _58(1PFR_JS14 5811UDP-galactofuranosyl transferase GIfT2(172414:74426 Forward
MSVSTAKQPMVSDFSDTPVSSVESNGYRVATRVIFPSDADLDVMPLYIDLDEDESESHIH
PEDVRGRDSIAVRPGVRMSLGSYFNAFPASYWRRWSVVRTVRLVVNTSGQGTVVVYKSNA
RGNRQRVQSVQVSGEHNQQVFDLPLETFGDGGFYWFDLVAGDNEMVLESAQWWVPTASQP
HGTATFATTTLNKPDYVVKNLRAMAGDVSLRDVVDEILIDQGTKKVAEYAGFDEVKAEL
GDQLVVIDQANLGGSGGFSRGMYEGATRGKSDYVILLDDDISLETESIIRLVIFADMCKK
PTLVGGHMFDLFNRTVLHTYGEVVEPYYWQPALPHPDQSLGHDFVHGGGKPDDGGLRSTE
WLHQRTDVDYNGWWMDLIPVSVIKEIGLSLPVFIKWDDAEYGLRAKEAGYNTVSLPGAAV
WHISWVDKDDLVGWQAYFHDRNRYISALLHSPFPRGGDIVSNSQKLDLKHLVYSMQYYTVM
GRLQAQRDLLAGPGTLPGLLATKLPAIRAAAKDFSDSTLKKEYEDFPDIHAPKPKRPRKR
SVESSRFLKMAEGAKAVLRQFRRPRPGHLDNPQTEIAFKDNKWWNTAQWDSALVTNAEGT
GIAWYKREPAEMRRMLAESAANQARILHEWPRLRDEYKEALPQLTSFEQWEELFGIEHRP
LGEPPAGEEN
>PFR_JS14 59(1PFR_JS14 59 Polysaccharide export ABC-2 type transport system permease protein(174431:75315 Forward
MSSSDLASLPLHAPGHSNGLLDVPKWHFLLNLLVKKELRVRYRGSVLGMLWSYVKPAVQL
LVYYMAMGKFLRLSASMTNYVIYLFAGMVMINFFNEVMGNTTRSIVNNAPLVGKIYLPRE
LFPVSSLWVAFVHFVPQLAVLLLGALIVGWRPTMLNVMAGLLSIAMVAIFALGLGLAFAA
WNVMFRDAENLVDLIAMVALWVSPVFYNWSMVQSVVPGWLWNIYQCNPLAMSVELSHYAF
WVPTRGVTATRSMAELMPPHWVMWSGVALLISLIILVLGQMVFRANEGKFAQEL
>PFR_JS14_6011PFR_JS14 60710-antigen export system ATP-binding protein RfbB[175315:76085 Forward
MSEPVESTVMVDPNLVVARLRDVDKRFTLHHTHSIKEYLVWTMKGRKGELSESFLALDDV
NLDIHQGESVALLGFNGSGKSTSLKLLSGVMMPDKGEVAIRGRIAGLIEVGAGFHPDLTG
RENVYLNGAILGMSESEIDEKFQRIVDFSEIEKFIDTEVKFYSSGMFLRLAFAVAAHSEP
DIFLIDEILTVGDEPFQRKCIAKIKELKAGGQTLVVVSHDLDMVRGICDRGVVLAQGRVT
FDGDVDDAVEFLRSTE
>PFR_JS14_6111PFR_JS14 61[Hypothetical protein(176210:78606 Reverse
MRVALLCDVDQAVYHVGDEAIGIASAAQLRQRGHEVVMISRQEKYGPGGQPHAESIPALT
FPWPLDERDRYLAEIRKVLSGNHVALPAKDKLFKIMNQLRGVDALVIGGGGSLNSNFGWL
VYERLATALVASFLDIPVVLSGQSLGPFLLLSDRAALKELLELCQLVGVRDADSYRLATQ
LCPEHPAIFQTLDDAVLLDADWDHPKANRISVTLGDNAEPFAEHDYVSIMAALIDGLAQR
TGAEVEFVPHMADPDRPRSDVRIHKLVAAQMSHQATLLPIEQAVDATTRLAASRWALTTR
FHPVVFGLLSGTPVLPITLGRYARSRVDGALANWGRSNASVPFAALWDPATGALRADVAD
AVLDALVAGADAERSAALAVRPERLDAASRWWDQVVAVLDEAIDTADDSDRTDASNPAEA
PRGAATPDSAAPLGGPAALDQVDRFTGDVAAAIAPFRYAPAAGADRTVALIMRTQNRPGF
LDRAVQDVLEQAWADWQLVVVNDAGDTDQVASVLDRYRNELGDRLTVVNNPVSHGMEAAS
NVGLANSHSEFVNIHDDDDSWQPRFLLETLTHLRAHPDEEAVATRTTIVMERQVGPDWVT
YERFPSWPELHAMRLLDFVKLNRIVPICLVYRRAVHDRVGLYAEDYPVIGDYVFHLRLLQ
AGEVGFIDHALANWHHRPLQAAEGTAGNSMYTNSSDHTEYDLLLRNKALKEWTDKNGLGL
PLFISKELERETDHLEQKIQEVVDALGTQQQLIADLQVQLRATDHAVRAGGGFNFAKRQY
QVARGYLSRAAGRITGRL
>PFR_JS14_62(1PFR_JS14 62(1Amylovoran biosynthesis glycosyltransferase AmsE[178782:79639 Reverse
MTAFSVLLPVYAGDEPEFFARALASISTDQILRPNEIVIVRDGPVPPALEEVIAHASDGS



AVGDIPVTLVRINRNRGLAAALELGLEACRYEIVARADADDISVPHRFSRQLPVIAGDAP
GEPDGYDLVGSAIQEFNDDEHHPGMVRRLPQDGDEIRRVARFRDPFNHPTVVYRKSAVAR
AGGYQHLSKMEDYWLFARMLQCGARVTNLPDPLVLYRVGSGAYKRRGGVEMLASELALQR
AFVRSGFVSHLVGARNVAVRGLYRLVPTGLRQRAYRTMMRLVGKR
>PFR_JS14_63[1PFR_JS14 63/DTDP-rhamnosyl transferase RfbF[179636:80598 Reverse
MKPTPGNPPRIVAVVVAWNRRELLTQCLDGLAGQTRPADAVIVVDNASTDGSGDIARDHP
VVTEVITMPTNTGGAGGFTTGIAAAIARQRADGIWIMDDDTVPTSTALQALLDTARLYPR
ELAVLASRADWSDGREHPMNTPRTRLDASPREKADAARLGCRPIRSASFVSILINAEAVR
ECGLPMADYFLWNDDFEYTARLLRHHEGLYVPASRVRHLTRAFGDSGADPGPRFYQEVRN
KVWLFTRSRALTRWEKLIYGASTLRRWAHTLRTSGNRRVLSRGLRTGLRAGLRAGPRSNG
RVLAGTPAESDIEALAKEPA

>PFR_JS14_641PFR_JS14 64[1Thioredoxin180822:81238 Reverse
MTGLWVAIGAVAVVLAFGGYRKLTDGRAREAALDEPTLGPTELGTPLGSTATFVQFSSKV
CAPCVATGRLLSGLTAQRDDVNHVEIDGEERLDLVREFGINRTPTVFLLDPDGAIRYRFV
GPSRKAEFVDALAELQAA

>PFR_JS14_65[1PFR_JS14_65(Integral membrane protein(181243:81752 Reverse
MSATAASAPLTGRVRPGPGQVDVRGPRFGAAITSVLLIAALVLGPWPGVIVLAIQTLAFA
AGAVLGVSRQPYGLFFRSVVRPRIAPASEFEDAAAPRFAQGVGLAFAIAGLAGVVFSLPV
LFYVAVAFALVAAGLNALFGFCLGCEMYLLGKRLFGSSRPSTGNATQTG

>PFR_JS14_6611PFR_JS14 66(]1-acyl-sn-glycerol-3-phosphate acyltransferase (Precursor)(182871:83665 Reverse
MDLARNPKLYKSTTASIARNMVRMALIRPAVDAAIKVHVHGLEHLDGLESPFIVTPNHSG
HFDGPLVMLTMPKRLTKNLATGAAADYFFNHWYKAFGTQLLMNAFPVDRGSMHGHRGLAS
ALLESGISLLIFPEGTRSRTGGMGRFKPGTAALAISHNVPIVPVALVGAWAAWPPSRARW
VPGRPDVHVVYGSPMRADPGEIAHAFSERVRRKIEMHDTTARAYSMPTQAEMMHLAAIE
GAKKDIEAEQKKKRSRDKKHRDDE

>PFR_JS14_6711PFR_JS14 67 )Oxidoreductase, short chain dehydrogenase/reductase family protein(183665:84561 Reverse
MDGPPGTARRAVRCAPAERQSLRFSARLENMPTALVTGGSSGIGYAFATELARRGYDLVL
VARDPHRLGSAARAVRNKFGVQVHELSADLSDHDDIARVEQVFADRPIDLLVNDAGFAAH
DDLLDDDWSGQVRALDLMCLAVLVLSGAAAREMVKRGSGEIINISSMNSLIPADNYAAIK
AWVNSYTEGLAARLDGTGVRANVTITAWVKTEFHAAAGLDRPRIPDWVWVPVKSVVRLAL
ADVRRGKVRSVPTLRWRFAAWVLQHGPLALPRRVSHWVQSEHDNNRIGGPDEPRPEDV
>PFR_JS14_68[1PFR_JS14_68[]Acetate kinase(184575:85765 Reverse
MAKPILVLNCGSSSIKYQLIDPDEETVLAKGLVERIGDAGNGIVTHETDGQEWTITPQLH
NHTVALQAVFKMFDDHGPGLKNVTAVAHRAVHGGDRFAAPVVIDDEVIATMHELVPLAPL
HNPAVIEGIRAAQSLLGNVPHVAIFDTAFFTQLPEEAYTYAINRDLAKRNAIRRYGFHGT
SHQYVSQQVPAVVGTDLGELNQIVCHLGNGASISAIKGGKPIDTSMGLTPLAGLVMGTRS
GDIDPGVFAYAARSEGWSTERIDSELNKNSGMLGLTGDTDMRDVEAAFEKGDEAAVTGMN
VYIHRLVFYIGGYAALLGRLDTLTFTAGVGENSSFVRKMVCDRLAGLGVVLDEAKNEARD
KAPHLISAPESKVKVLVVRTNEELAMAKQTEHLLAS

>PFR_JS14 _69(1PFR_JS14 69(1Phospho acetyltransferase(185927:87459 Reverse
MTTSVFVASPDGRVDLNSAAQAIAKALGRQESSTTVFTPLSHTAGAAVGTTFTDFTNDED
AARAAILERCAAIDGAVVAVGTDYTGPTAPTELALNASLAADLALPVILVVDAAQGPEFA
AAYACTTTAAFAKEHATVAGVVFTNGTAPTLNGLPTASLDGNLEPLLANAAATKVTTRTP
AHFNYELMSRAKSELKTIVMPESEDLRILEAASITLARGTANIVLLGERDEVIANAKAHG
FDVSGAKIISMNDPQLIESYAAKFAELRAKKGVTLDQARETMKDGAYFGTMMVYMGAADG
LVSGANHTTANTIRPALQFIKTKPGTKTVSGAFLMSLADRVLLFADCAVTIDPTPEQLAD
IAIASNETAKMFGIDPRIALLSYSTGTSGKGPEVDAVREGYELATQRDPQAKLAGPIQFD
AAIDPVVGKKKMPENPVAGDATVFVFPNLNSGNIGYKVAQRTANAVAVGPLLQGLRRPVN
DLSRGATVDDIVNTIMTAIQAQGETGPLA

>PFR_JS14_700]PFR_JS14 70 Hypothetical protein(188068:88370 Forward
MRLYSKMASLGLCVSLLAVGGCSRSHDDNLMDGFQTEAEYNAEAASLAWPPGRSAPSPWH
HLETDVYNEKGVGVTDADRQWLCAWEVHYWLFTIEGVGGV
>PFR_JS14_7111PFR_JS14 711Uma4 protein(188342:89649 Reverse
MLHATFTAPSLTTFCRLDELGLEAVGQIVEPDRAVIECRVAEPDRWCRKCGCEGVARDTV
ARRLAHEPFGHRPTTLLIRVRRYKCSGCGRVWRQDTSKAAPERAKISRGGLAWGLAGLVL
DHLSVSRVAAGLGVSWSAANSAVLAEGERQLIDDPARFDGVTTIGVDEHVWRHTRKGDKY
VTVIIDLTPNRNKTGPARLLDMVEGRSKAVFKDWLAGRPKEWSKQIEVVAMDGFTGFKTA
AAEELPAAVPVMDPFHVVRLAGDGLDRCRQRVQQATLGHRGRAGDPLYKARRTLHTGGGL
LTDKQRDRLTALFAAEQHVEVEATWGIYQRVIAAYREPDKDKGKQMMQAVIDAVTTGVPA
ALVEIHKLGRTLKQRAADILAFFDRPGTSNGPTEAINGRLEHLRGTALGFRNLTNYIARS
LLEAGGFRPHLHPRS

>PFR_JS14_72[1PFR_JS14 72[Hypothetical protein(189665:89955 Forward
MGSAGTSILVETSTPTRPPTRSGDYTLDREEPHYLEDPATRGGSALAELKKFKGLHAYTK
AYDVSAKESFDKALGSLELGDAGPLQRDVTVNCMVE

>PFR_JS14_73[1PFR_JS14 73[JHypothetical protein(190106:90567 Forward
MLVRFRKMLVALGLCAGLISAGGCSSHHDDNSMDGPQTEAEYNTEAASLTWPPGRPAPSP
SHHLRTDLAYEAGNGVSDADQQWLCAWEVHYLGDPATRASDTLAQLVKFKGMHGYTKSYA
VETKEAFDKMLSSLELGDAGPLQRDVTANCMVE

>PFR_JS14_741PFR_JS14 74(1Hypothetical protein190936:91949 Forward
MAVPGARRGRRRVVGIVLLVVALVAAGAGVVWLVVDGTGHKDASAVRASAPAGGPAMVSYV
RRQDIAPVLTSTSQSSAQPHYLVTAPAAGHIEYTRGLTTAVQAAQPAPAAQPVASAAPAT
AAPEDGAQPAPAAPATTAPVAAAPVVPKTAADVKAGEVLFWVDDLAVVAPADCLLQNWVS
GEVDVPGYIPVAECTYPGFGLVTQIKPVDSYRILSGIVGAKGVFDDGPGPFDCPMLPATG
GGDGGTPMVCLVPTTVRALAGVPGRVAIRSQLVAGALVVPRSAVRGVVDTGVVGLQQGNQ
IVQRTVKLGVTDGAVVQVTDGLSLDQQITRDAPEVGS
>PFR_JS14_75[1PFR_JS14_75(Lipoprotein-releasing system ATP-binding protein LolD[191946:92638 Forward
MTSRVGPALALAGVHKGVDLPDGQRLEILRGVDLEIPAASSTAIVGRSGSGKSTLLSLMG
LLAAPDAGTIQIDGVAAAGLSGKQSARLRNGHIGFIFQNYSLVPTWNVFQNCALPLLYSS
GVSGRQQRERVRSALAEMGLADRADALPGHLSGGEQQRVAIARALVTEPTVVLADEPTGA
LDQTTAEAVLDVLFATAQRTGTALVVVTHDDQVAARAQTRRELDGGRFVA
>PFR_JS14_761PFR_JS14 76 1ABC-type antimicrobial peptide transporter, permease component(192635:93783 Forward
MRSFGRELWWDLLGNKTNFWLSCLALFVALFSFIAVVSTGTLAHDSLLAKTLMVDGVPTS
YRAEIAPAALRANSLTGQLADDVSAWNRAGLESAVAMDFSQQLAGQPITVRAIAGNYQAI
KRVKLTDGRWNQARPYPGEVVANQPLAARQGSNTQLSLGTTSGAVEPFVVTGSLADGDAR
PVAYTDLTSYFATTGWYPTPATVELLFHTDKTPDQIAAAIAPSLTALGLATNDKPMRIDR
VDSMADQVTMFTAAFTAVTLIGLVVAALGMMNVGLASVRERSRDFTIRRALGATQGRIIA
QVLAETLATGIVATLAAIGTTWALLNVLLPRLLPPSWGLSVPAYPWPITLLAAAAGLTIS
AASGLIPALRVRKLELAAILRA

>PFR_JS14_7711PFR_JS14 77 DNA/RNA helicase, superfamily Il, SNF2 family(193941:97339 Reverse
MNARSRTPDITRQWLRGLSEGILRAHYGQDLIDQASALSESARWTNLVADGGRIKADVA
DSSSGQTHEFHPEIQLIGYPVRIATWSDRCDCGNPNPCVHATALMLTAKADATEVVATQA
PVQHGHEKAAWETALSPALPRFDSDGERELALQFEQVEGVAGFGADSRWRISALRAGPDG
EWQRAHMSWHDINHPGITLAARADQLNALRGLERLATQGGRRAGDILLERMPPELWRVLR
RAANTGVTFLHKLGDNAWAPVTVDDHPATLGLDIVAAPHSASASRPAGTSKPSGKNADDT
TDTKDPSDFELRTILREGDTVEPFRSGWLLLGNPPHGLLRTEPRGALRLTPLADNVDASL
RPLLEDSTALKLPAEDLPRFLGLYAPFLRDRMDLVSTDGSVEPDQQPTAGCWVRADFSTA
GELTLDIGIYLSSDGQVAELTPDEAKRVRLDRDTMALYSELRDMAGGPGHSVLTGRDMLD
FVSNYLDTLQADERVRIDIVGKRPSFKELTGTADVRLTVTDRDAEGHEEDADADASDDVS



SAAEESQERPATDWFDLDIDVRIGDEPVPTRELLAALVAGQDYLILDSGSWLALDRRELD
PLRALVQEASTMVEPGAGTVGISRWQLGLWEELATSGIATIESARWRRRVQALLDVGTAP
TPPVPAGVHAELRPYQVEGYGWLSALWDAGLGGILADDMGLGKTLQTLCLVERLHEDSRP
RNPSLVIAPTSVMGAWTGEAKKFVPGLNVVMIDETSRKSGVPLAEAIKDADLVVTSYTLT
RLDAKQFQALDWSMLVLDEAQFIKNREAKTYAVIRELRAHLRLAITGTPLENSLMDLWSL
LSITAPGVFPDPKAFTERYVKPVETGTGPGRVDELKRRIRPLMLRRTKHEVAAELPPKQE
FILPVTLGREHRRIYDRQLQAERMNTLGLLGDARHHRIEILAALTRLRQLSLAPGLVDEK
MLNIGSAKIDTLVEHLRALAGENHRALVFSQFTSFLHLVRDRLTTEGIEWEYLDGRTRHR
DERVQRFKDGNATAFLISLKAGGFGLTLTEADYVYVLDPWWNPAAENQAIDRTHRIGQDK
QVMVYRMVSTNTIEEKVVALQQRKRDLFDQVVGDQALASGAISVDDIRALLA
>PFR_JS14_78[1PFR_JS14 78 Hypothetical protein(198100:99653 Forward
MNLYGDYAYSDSRGFKYDNTYKSESTENWGILNDNQLEGQDNRSYSANVVINGAVANNWL
INFAWSPEAFATHTLATVSDNGGKAYGGNTAVNTGFFNLKLGTIQQESNWPAVINGTSNT
LASSQISDSTGWAIKSILGWDGQILDWTGMKFLPVLDLGVFSSADNVTLADQANGTKSVT
ASSTLNQGQFSLLGDLLKLKWGEGERTATATGVAGTATATTAPLSDITVSTIFGLGATIK
PGATWDLSKLGLIGQAASVLADLSLGLPGQNKTVVADDGTHAEAHQTGLGITAGLKIAAN
TGQLFSFSATLGSQDVEAQAPEGGIVLPGSECNTQYFSDVTPDMQFFNDICWLKEKGITT
GWSDGTYRPVTPINRDAMIAFIYRLAGSPDFTPTKQTFSDVDPSNMYYKEIEWAAANGIT
TGWPDGTFRPVTPVAREAMAAFLYRQAGSPDVTLPKDPSFTDVPADNMFYKEIEWMQQKG
IAGGWDDGTYRPLNDTNRDAMAAFIHRAVNQGIITLK

>PFR_JS14_7911PFR_JS14 79[ Hypothetical protein199756:100475 Forward
MSSEDSTQAGPQRGETPDGGNRKKALIIGAIVVAVVVIAAVVFFAVRGSGNSGSSKSASA
AASTSVAQASGDMGSASASGSYSGVMRSMTDEEKSAGVPSLKQEHVDIPPAENGGTGYCG
RIQDFKKFTDANSQAGTVQTAQELNARWTEMANAAQKISDEAPDQGAKDAWKKYADATNA
VNNAIGPVSNPDDVAKKLNDQGFATAFNNFNNSWNDLVKNYKDAIAGSCSVTLVGQATA
>PFR_JS14_800IPFR_JS14 80(JApurinic endonuclease(1100707:101510 Forward
MALLIGSHVEQEDPIAGARVRGAEIAQISLGDPRSWKGPVVEFPGGAPALREAAQQANLP
LVVHAPFVINVASTNNRIRIPSRKLLQKHVDAAAEIGALGVVIHGGHVVKDADPADGFAH
WHKAVDGLDAKVPIFIENTAGGQHAMARTLEAIERLWDSISTAAAFAQVGFCLDTCHAHA
AGLELHGLVDRIKAITGRIDLVHANDSRDAFGSGADRHANLGKGKADAAGIVEVVATSGA
PAVVETPGGAEDQAADIVWLRDRIAQL

>PFR_JS14_81[IPFR_JS14 81[JAMP-dependent synthetase/ligase1101507:103513 Forward
MTDLRELPSQPLAVEPAHVGLMVKASVQAFGDRPATRVLVGKRWVVASYRELDARAMQIA
AALMYSGVEKGDRVGFYSRNRPEWTQVDLACQFIGAVSVPIYATDTVDEVVHIANDCGMV
VAFAGRADEAERMGQASERVASLRRVISFDSCPRTDVTWLEYFAPSDRPVPERVVSRINA
RLNKASGDDLFSIIYTSGTTGAPKGVKLAHRAMMSELRALHRSFPISTRDHSLCFLPLSH
ALERGWTCYLWVHGCMNTYVVDTRNVGEMMRRARPTLMVAVPKLFETVLAEVHKASAVTP
RRKRILQWAVSVGQHLQFDYRQGRKPLLFWRAQLPLADRLVLRKIREAMGGQKTMLVSGG
APLRRETELFFGAAGLQILNGYGMTEAAPLISYNTHSAYRVGSVGRVMPGGRIKLGDKHE
ILYQGPNVMDGYWDNEEATREAFLTDDEGTWLRTGDVGRIDRRGFLFVTDRLKDIIVTEG
GKNISPQPIEELLQSDPMFEHVVVLGDNRPFLTLLVQPSMANLQKLAEALHIDYGHVSEL
FNNQNILDEIKKSAEALTKNLPKYQQFRDLRMSSEGFSIANGLLTPTLKVKRREVERRFR
GLIDEMYTKIGLHHDPKSASGRDPKSASGRDSRSASGRDSGTASGGDRGRTHGQAPRSTR
GGDSPTAR

>PFR_JS14 821PFR_JS14 82[1YdjK1103553:105151 Reverse
MSTELDPIPTEIPANTAAPANTGTPNPVSSTDASAGTSPAPSSGRPPADAAPSSAPGQAA
GQPGHAGLKKKNINGVVLVATMGALAFGFDTGVISGAIPFLKLPTADGGLALSPNMVGWV
TSSLVLGAAFGGILPGGLADRNGRKKTLLVLAALFIIGALGTSLAPTAAVMVIFRFILGL
AVGGASATVPVFIGELAPTHIRGTLVARNELTIVTGQLLAYTTNAVIANVFPGHPHAWRF
MLVLCTLPALALFFGTFHLTESPRWLVSKGRRDDAEKVLWQLRHDDDVSEELNALEKHVQ
WTRREASTSFFDDLRVPWMRRITLIGIALAFLSQMTGVNSVMYYAPMILIDTGLGTNAAL
VATIGNGVVAVCSVAFGSIVLLPRFRRRPMLLIGQIGVTCALALMGAMFTVIAPGPTRAY
LVLAFMMLFLFFMQGFVAVIFWLMLAEIFPLRIRGKAMGLAVFANWMANFLVASLFPPLE
AALGGNLFFIFAAINFATIFFYLKFIPETKGRSLEQLEEDFAMHGRALPESP
>PFR_JS14_83[1PFR_JS14 83 Hydroxypyruvate isomerase(1105286:106083 Reverse
MTASPFTLAACAEMVYLDLPFVERVERIAARGLQVEMWNWNAPDKDLTALAATGADIGSM
TGYLTGDLVTDTGRHDFLESARASIEVAHTLGVGRLNFHGTGLGDQGLPVTPVEHVTGAM
WARATLTLQELARLGADASVVFTMENLNLPVDHPGTPFSHPDDTRALVSAIDSPALKMNL
DLYHAQIGDGQLIETCRQCLPWIGEIQVADVPGRCEPGTGEINYPRIAVALQQMGYTGVV
AMEAWASGDPDRALDAFIDAFTPAG

>PFR_JS14_841PFR_JS14 84[ITranscriptional regulator, Lacl family1106576:107598 Forward
MSGSSMGRRPTMRDVARAAGVSQSLVSIVFRGAPGAGAQTRDRVLAAARELGYVRDESAR
SLRASQSTSIGVCFQTRQPFHHVLLDGMYAHTAGTNHPLVLSAVSDARDEATAIRGLLAY
RCGALVLLGPRGDEQSLAAMAGDTPVVVVGRRVDDRSIDWVTSDDGLGMDQAVTHLRTLG
HRRVLYLSCSRAAGGPDRLQAFHDAAAANGISRSVTVADGEMTEQRGARAAERLLAGSIL
PTAVIAFNDRVALGLMEVLIRRGVAVPKDISVVGFDDSEIAQRDPVLMTSVHQDAESLAR
IAVERASQRIHPSSPPTDPHGTLVPTHLVVRSTTGEAPRR

>PFR_JS14_85[1PFR_JS14 85(]Isochorismatase family protein yddQ[1107834:108406 Forward
MTDKALLVVDVQNDFVEGGALGCEGGKAAAAAITQLIAGLDPATELVAASRDDHTPGSDN
GGHISEHPDFVDSWPPHCIDGTPGQAYAEPFATAHRDIEVQKGQGVPAYSAFEGHTADGR
SLDQALRDAGVTQLDVCGIATDYCVRASALDAVRLGYQVRLLGNLCAAVNPESGARAVDE
MRDAGVTIVA

>PFR_JS14_86[1PFR_JS14 86 1ABC-type amino acid transport system, secreted component1108929:109948 Forward
MTHVSVTRPRRIGALALAAAAAVALSACGASGMLAQSPPTDADVATGTGPSAGRPAATRS
ASASVKADPALAALVPQEIRDSGELVVDSNPTLPPMSFKADDGTVAGVDADLAKAIAGRL
GLRPQVQPYSLDGSSWHVIGRSLGDADISVSNSVITASSRWNWKNVQYMKTGLRWIVRAG
NPTGFNADRLCGHALQYEANYDEGGNRPSIAAAHVAQRVKECAKLGLPEAHANGVHNVDE
EATAVTDGSVEAAVMESPAAEYVVARSNGALELAGTQWEATVYGIQLNTGAGDFADLISR
TLASLADDGTYGRILEKWGLSAYASSEFPVDPSTPEVGE

>PFR_JS14_87[1PFR_JS14 87 JABC-type amino acid transport system, secreted component1110084:110995 Forward
MFISRFRRAAAVGLAAVTALSATACSGSSSSSSSSASSALPSVSADSTLVNQVPEKFKTK
GTLQVGTNATFAPIEFMAEDGKTIVGLDADLSKAVASKLGLQVQMQQAEFGTIILGVTSG
KFDMGASGFTINSERIQQVNMVQYMKAGLRWAVQNGNPKKVDVNDLCGRTVSVQRDTVSA
DQLAEKAKACTDAGKAAITQVVEDDQSKTTTDLNSGKSDAMLADSPIVDYAIEQSNGSLE
ALGDMYDAAPYGIVLAKGDTDMANLVSKALASLKQDGTYQKILDKWGNSAGGVDDFAVNP
TVS

>PFR_JS14_881PFR_JS14 88 ABC-type amino acid transport system, secreted component(1111162:112073 Forward
MSRSSLRIAAAGLAAVTLLSTAACSGSSSSTSSSSAAALPSVSADANLSGQVPQKYKSKG
TLEVGMDASYAPNEFVAEDGKTIVGLDADIVNAVAARLGLKTERVNADFGTIILGVSSGK
FDLGASSFTINTVREEQVNMVQYMKAGTAWAVLKGNPKKIDVDNVCGQTVAVQKDTTQVD
DLNARSKKCTDAGQPAVTQVVEVQQSKVTADLVSGKADAMLADSPVINYAIQQQGDQLER
LGDMYDAAPYGLLVAKADTDMADLVSRALTSLKDDGTYKAILDKWGNASGSVDDYPVNPS
VGG

>PFR_JS14_89(1PFR_JS14 89(1Permease protein of ABC transporter system(1112155:113135 Forward
MSEQVSAGTTAQTAEKRPGRIDAVPVRHPWRWVAVAFIAVLVAMVVHSFVTNPRWDWAST
FEFLFRPPIIEGLIKGTILGTVIAMIIGVGLGVLLAVLRLSKNPVLKYASAGFTWFFRAI
PRYVLLTILGVGLIYLYPTIDIGIPFGQQISHWLGLGWDMTWWHIDMRNVSSGIGIGALG
LGLSESAYMAEIARAGIVSVDDGQTEAAEALGMSHRKTMRRIVLPQAMRVIVPPTGNEFI



AMIKDTSLLAAIPVGMELFYQATIIANRTYKVMSAYVAATIWYLVVCSVLMFLQSLLEKR
FGRGFSNGDDELNPRARRLLQKTGEH
>PFR_JS14_900JPFR_JS14 900JAmino acid ABC transporter ATP-binding protein, PAAT family(1113137:113964 Forward
MSQDNASRSTGSSSSRGEVAAVNAVNVHKFFGRTHVLKGIDMEVAPSEVVCLIGPSGSGK
TTFLRCINQLEEIDGGRIWVNGDLMGYYEKNGRLHVLDDAAKARQRRPIGMVFQRFNLFP
HMTAVQNIIEAPTQVLGVSKADATSEAMNLLDQVGLADRAENYPSQLSGGQQQRVAIARA
LAMHPKLMLFDEPTSALDPELVGDVLKVMRDLAEEGMTMVVVTHEMAFARDVADRVVFMD
AGKVVEEGTPDQVINHPSQERTQQFLSRMVADPHV
>PFR_JS14_9111PFR_JS14 91[IHypothetical protein1114857:115738 Forward
MRYYFMIQEDPRSGGPGPRGHHGHGGCGGRRDFDGPRGRDFGPRGGDFEGPRGGGDLEGP
RDGFGRRGGRPGFGGRGEGDPRGRGEAGGFGGDGFGGPEFGPGFGPGPRGPRGGMGFGPR
GPHHGHHGRGKGRRGDVRAAVLNLLNEQSMTGYQLMGAIEEKSQGLWKPGPGSIYPALQL
LADEGLITLTGADEAGKKPYAITDEGKKYLAEHPEQTKAPWDRVTRDLQGVLSLRPELEQ
LAAAVRQAATVAAEGQQAKVKDVLTRARKEVYRILASDEDDAGTNTPDGDSNN
>PFR_JS14_921PFR_JS14 92[IGlutamine-dependent NAD( ) synthetase nadE[1115996:118110 Reverse
MNFSSLYDQGFARVAAATSNTAIADPATNATRVIEHARRIAATGASVIAFPELCLTGYAI
DDLLLQDTVLDAALDALHTVADATRDLAALIIVGAPLRNGSRLFNCAVVLHHGDVLGVVP
KSYLPTYREFYERRHFADGADQGGVIDLGAHHPATENVGTDHRDANDPGAQAGEGPGDAA
DHLVVPFGPDLIFRADDLPDLAVHVEVCEDVWVPVPPSSLAALGGATVLVNISSSPITVG
KAEQRHLLCRSTSSRNLAAYVYCAAGLGEPTTDLSWDGQTMIYENGRLLAETERFPTTPG
ESIADIDLDLLRQERLREGTFDDNARHERPAMRTIGFTLHPPRSDLGLRRPLERFPFVPS
DPARLNQDCYEAYNIQVSALSQRLAAIGGAKVVIGISGGLDSTQALLVAARAMDLAGRPR
TDILTFTMPGFATSAHTRNNAVELSQALGTTFETLDIRPAAEQMLSDLGHPLDDYDVTYE
NVQAGLRTDYLFRIANQRGGIVLGTGDLSELALGWATYGVGDQMSHYAVNCGVPKTLMQH
LIRWVIASGQFDDRVGRVLQSILDTEISPELIPVAEGAKPQSTQDTIGPYALHDFALYYW
LRHGLRPSKIAFLASHIWTDAGLGEWPANFPADERIAYSLADIKKWLTVFCKRFMANQFK
RTAIPNGPKVMAGGSLSPRGDWRSPSDGNARAWLADLDKVPDQH
>PFR_JS14 93(1PFR_JS14 930Bifunctional PLP-dependent enzyme with beta-cystathionase and maltose regulon repressor
activities1118278:119483 Forward
MGSQMDLQDFVEQYAVERKGTDSLKWDALGQRFGSAGLLPMWVADMEFKAPEAVIEALRT
RVSHGAFGYTYVDDAYFEAFDDWAARHNEARVQRDWVRFSTGVVSSFYWMVNAFTQPGDA
VLLATPVYYPMHNAVKDTGRKLVTTALQPDERGIYRYDMADMERVITENSVKLFIMCSPH
NPVGRVWTPEELVDVLELCRSHGVLVVSDEIHQDIILGERPFLAAQQVQDGAFTDNLITL
NAASKTFNLAGLVHSHIIIPDKDLRARYDAWSKGYVQTETNIMGITATEAAWRHGQDWLD
GLLAVVRRNEAEFRRRIGEVAPKAAIPPLEGTYLLWLDLREYVDRREVKKFIQDQCNLAV
DYGEWFSPASRGFVRFNLATTPQIADEAISQLVEGLDTLDE
>PFR_JS14 94(1PFR_JS14 94[Ribose-5-phosphate isomerase B(1119586:120032 Forward
MRIVMGSDHAGFELKEHLKGYLQDKGHDVIDVGTHSTESVDYPVYGAGAARKVAAGEADR
AIVVCGTGLGIGMAAGKVPGIRCAIVSEVYSAQMSRLHNDANALALGARVIGTGVAEEIV
DVWTTTDFLGGRHGRRVDMIEDPPALDA
>PFR_JS14_95[1PFR_JS14 95(Deoxyribonucleoside regulator(1120122:121147 Reverse
MTDRSDSPEPSPAPSTPDQTLAIRDRQRMADAAELYWVRGLKLEEVGHELGMSRSTVSRQ
LARARQEGIIEFRVHREVSSAATLTSQLGERFSVIPRIALAEDPHDANSRLAAVGHEAAA
WIPGFVHPHTTMTVAWGSTIGRLSTYLRQTPVADTHVVQLHGSGNIPTLDTHYVSQILER
FGTAFGAAVEYLPVPAFFDSPQTRRLMWQEKSVHRVLNLRAHSDLLITSVGTPSGDLPGH
LYDSGYLRSEDLVELQREHVIGNLGAIFFREDGSSDGIAVNNRSTGMPFEQLRRIPIRLL
VAADPAKAQAIGGLLRAGLATHVVFDTATAAEVLALDQAGQ
>PFR_JS14 _961PFR_JS14 96(Putative general substrate transporter(1121329:122720 Forward
MSSSTSTQLPDTLDGSAVGARPTHFRWVVLATIFVTYVVCMADRSNVGAILPMIKGEFSI
SNFQSGAISSFFFLGYAISQIPAGLLMTKKGTRGIVSLAVLVFSIITFLMGFTTSAIALL
VLRLLLGIMEGPTPVGMTSTINAWFPAKEKGTATGIYIASTQFAPIIVPPIAVALAAAAG
WRSVFHWFAVPGVIMAVVFFFVVRSHPRQSKRVNAAELNHITSSDDGKRDHGGFGTMPLI
DKIVRVRDADPLDTNAKVLRSWNIWGNTLAYFFMNNVLYGMLTWIPSYLVAARGY SFIKM
GFVASAPSIGGLVGALIGGVVSDRVFHGRRKPTMLITALMTAVMLVVVLVVPQNTVLVMG
SLILTGFFLNIGWPSFTSYAMNLATDKTYPFAISIINSGGNLGGFFAPMIVGGLLDAFGG
NYTVAFSYFVVVLLLGLGLILTLIEARPRTEVLEAQQMGIEQS
>PFR_JS14_97(1PFR_JS14 9701Type Il effector Hrp-dependent outer protein(1122760:124130 Forward
MSPIGIVADDLTGATTVGALIAREGVTSTVLFDPRYIQDSPLPEDGALIVSTDSRAMEPE
VAFSRVRRATEALLARGVSQFSKRTDTTLRGGIGPEVEGMLSALPDDYLAIIVPAMPQSR
RVVVGGFSLIDSELLSRTGVAQDVRTPVTESHVPTLLASQFMARLGHVPIQSVMAGKQAI
KHDLVELRREGTRAFVLDAVTLNDIDQIAQAVVDLRWKVICVDPGPLTDRMAVRSGAITP
HEGVERTRRLESVPGESGTVLLVAGSATGVTHEQFAALRDVPGTESVAIDVLQLIGDEMT
ATQERRRVVAEVRRIMQGEQKPRALIVALDTVLTGHRHELSDMEQASGVKGQQVSTLLNT
RLGEVARGAIDVFAPEDLAGVYLTGGDVMVNCCRAFDARGIALVDYVIPQVDQGTISGGP
YSGVPLVCKGGLTGTRTTTVESVNRLFDERMRTQNV
>PFR_JS14 981PFR_JS14 98(14-hydroxythreonine-4-phosphate dehydrogenase PdxA[1124123:125145 Forward
MSETRRPKMAITMGDPAGIGPEIVLKTMKSDMIYGVCDPFVIGSKDSLLKAAEIQGETPK
FHLITEPEQSLGTYGVIDLMETGVAPDAAIEFGKVQKDAALRAYSYLERSIELGMQGRID
AVSTAPINKAALKLAGVPYIGHTEIYQELTHSPYALTMFNVHKLRVFFVSRHVSLRQACD
LANRDRILMFLKNIDHELKQLGFEEPTIGVAALNPHVGEGGMFGTEEIEHIRPAVEDAQK
LGIRAEGPLSADAIFAFNLDGHNDCILSMYHDQGHIACKTLDFQNAVTLTLGLPFMRSSV
DHGTAFDIAGKGIAQGESMIESTRVASVYAQMKLDHSDAE
>PFR_JS14 99(1PFR_JS14 99(]L-ribulose-5-phosphate 3-epimerase ulaE[1125350:126267 Forward
MTTADGWPIACKINFGGKTEDGTPIADAPASAWRDQLIQVAELGFDYIDPMDDWVPIADL
GPERYAEFKQTLSDTGLRVAAISIGRNSVVDVQHGERNVATIHRTIERAADLGASIVNIG
FQQALTPAQEKALWFWLAEGHHDDPKLRPLAIERVRELADHAQKLGLEIALEMYENTFVG
TPDDAVSFYKDVDHPAVGLNPDIGNLIRLHRPMPTFTEMYEKVLPYSNYWHIKNYIRDED
PATGSYMSAPMPLKYGVINYRQVIRRALQLGYRGAFMTEHYGSDWLGVGAENADYIRQVL
RSYLR
>PFR_JS14_1000/PFR_JS14_1001(13-hydroxybutyryl-CoA dehydrogenase PaaC(1126313:127281 Forward
MSKEINKVAVVGAGYMGGGIAQSLALGGYDVVIADADEARTAASLVRLLGEAQEFEDQGL
YPKGATAEIKSRLTNGGTIENAVKDADFVEEAVFEQPDVKQEVLKRISAAAPADTVIGTN
TSTIPVHVLEPAVSHPERFLTVHFSNPAPFIPGVELVASQQTSPEAIATVKEILVRCGRE
GAQVADTPGMVLNRLQYALLKEAFNVVEQGVATMEDVDTIVRTTFGFRLGFFGPFAIADQ
AGLDVYADSFKTFEKAYGERLATPEMLVDEVKKGRLGVKNGKGLTGDFDDETKAELIAYR
NKAYARMQDLLKDLGPAPRGKK
>PFR_JS14_1011/PFR_JS14 101l Permease of the major facilitator(1127331:128671 Forward
MSQPVSAPAVNEKDLIRKITLRIVPFVMVLYTIAYVDRSVIGFAKLHMAADIGLSDTAYG
LGAGLFFLGYFLFEVPSNYVMPRFGARKWFTRILVTWGLVTMATALVPNATTFYIVRFLL
GMAEAGFYPGILYYLTLWYPQRHRTKATGTFVLAAPLAFLIMSPLAGWMLGLDWFSLQGW
HWMFLLCGGIAVIAAIPTLLLLHDTPEDAPWMSKAEVAWIEAELAKDKATLGQVEHKNPL
AAMKSKYVWVFALLFFPSTVGVYGLSFWVPTVVHRFSGSDVATGWLSAIPYIFGLVGILI
TSRWASRFKENWIPLAVIFAGAAVGIGMAGVLSSPLGQMASMSVAAFCLYSIAGVFWPLP
TRYLVGGSAAVGIAFMNSFGNIGGFVGPYVVGAISDATGAATNGMYFLSGVLFLGAIFTL
VVRKFWEGRNPEPLVLGSKGPMAGAA
>PFR_JS14_1021PFR_JS14_ 102[Transcriptional regulator, GntR family[1128785:129534 Reverse
MPTDTLNAVPSAGRGLSQIAPLRSRALVDEVYDLLLDMLTSGSLAADAPLGIETLARQMK
ISPTPIREALARLEHTGLIRREANRGYRVAPPLSVEQMTELIDARLVFERGALERAMREP



AELLPDLEEAFSLHEAATTALEEPGAVRDHDKVHNYYTSDWAFHQAILNHAHNRYIDRAV
NSLSFSFHRMRQTISMGTTDAPVALAEHGQILKAVRDEDPAAALAALNAHLGNLTTRATA
PEPSVSPDA

>PFR_JS14 103[/PFR_JS14 103[IHypothetical protein1129714:129902 Forward
MPPDPASLSGTSGGSNPFSGASLLAMDYGREAIIKDEWKRAYDDKDPGIVIAKMLKLDKI

ER

>PFR_JS14_104[1PFR_JS14_104[1DAK1 domain protein(1130005:131723 Forward
MTYLVNDPKQFAADSLTGMVAANEDYLTEVHGGVTRATDSPQGEVAVIVGGGSGHYPAFA
GWVGPGMAHGAVCGNIFASPSASQVESVVRASDHGGGAVLLFGNYAGDRLQFGAAQSPLG
ADGIDTRIVTISDDIASDTPQNWKDRRGIAGDLFVVKAACAAAAAGRDLDAVEAAANKAN
EATRSMGVAFTGCTLPGADEPLFTVPEGEYALGLGIHGEPGISSHKMDTAEGIATLLVER
VLAEEPARTAGGYDGHVAVLVNGLGATKYEELFVLYGTVKKLLTEHGLTIVHPIVGEQVT
SLDMAGVSLSLMYLDPDLEELWLAPGDSPAYKTGSVTAGQRREVVAHDEKVAIRAGSPES
AAQAEELLPLLQALADMSSANEASLGKLDSIAGDGDHGQGMVLGSTAALKAAKQAVAAHA
GTSTLFDVAGAAWSEGAGGTSGALWGAALRELGTMLSDDQAATDDRLGRAAIAAARRFAQ
LGEARPGDKTMVDATAPFADELTARLDAGDDLATAWAAAAKAATKGAESTADMVARKGRA
RTHGTASLGHQDPGAVSFALLMSGLADRLANS
>PFR_JS14_105PFR_JS14_105[ITriosephosphate isomerase 2(1131798:132550 Forward
MLWVGTSWKMNGTRASSRTYVEALKQADHSAWGGVQAFIIPPATVLAEVSKLLGPDSDVL
LGAQNAHWADAGAWTGEVSVPQVADAGAQLVEVGHSERRANFGDTDEVVNKKVRAIIGHG
LRPVLCVGESQEVFDAGDSVKFITDQADSALEGVDPSSVVLAYEPIWAIGEHGREPQRDD
LLRAFDALQSRYGDAVTAVIYGGSANPGNARELLGIPGVEGLFIGRAAWTGPGYVQMLGI
AGEVARAHQG

>PFR_JS14_1061PFR_JS14 106[Transcriptional regulator1132712:133542 Forward
MSVSSSHNGVEKRHLEGQKERQLAIAEMVIKQGTISVEDLAALTGVSSMTIYRDVASLEE
SGVLQRHRGQVVAVASGLHEADAEFRVEQSSQEKQWVAAKAGQLVTPGSSIMLDDSSSAV
WLLRSLADLSSVSVVTNSLLVANEVAENRSTKLFVTGGEYQAWAHALMGPTVVQNVRAMH
ADICFLSASGISDLACFHPYQEVVEVKRAMLESAEVRVLLLDHTKFHRRALFKFADLTEF
DHVVLDSGTPQAQIDELTDAGVQLMIADDPRQGSSL
>PFR_JS14_107/PFR_JS14_107JOxidoreductase, short chain dehydrogenase/reductase family protein1133696:134379 Reverse
MTERRSVLITGATRGIGRAIAEELAEGWHILVGGTHADTVNELVASLPSAEPFVVDLTDD
AAMADAAARVGQLDALVHSAGGIVVGPIAEMDPQAWRDLFEINVVAVAALTSKLLPQLRA
SHGQVIAINSGSGFHTRANQSAYSATKHALVAVTNGLRDEERGQVRVTSIHPGPVDTDMQ
VTMQELLGGTYQPEKYLHPADVARTVALALEMRPGASVDYLSVRPAG
>PFR_JS14_108[/PFR_JS14_108[Putative ribose 5-phosphate isomerase(1135221:135709 Forward
MGFKVAVAADAAGVDYKEAIKADLEADPRVDEVIDVGISPGETTPYPRKGIAGARVIAEG
DADRGIFVCGTGMGMAISANKVPGIRACTAHDSFSVERLVMSNNAQVLCLGERVIGLELA
RRLAHEFLDYTFDPTSHSKANVDLIVEYEKETGADDNSVTSC
>PFR_JS14_109/PFR_JS14_109(Putative membrane protein(1136188:137267 Forward
MFTASLGVFLFGLLAAIAGGAVGAAIGGNYAFVLTGFAVLASWGIFAATGNTFGLDYLAF
GPFMGPHIAFAGGVAAAIYARYRGYFEDGKDVNSPLAGLGKPDIVYVGSLFGIFGYLCQI
GVSHIPWFGTHTDSVALSVLLSGLLARVVFGGLPGKGLMRGSLHNAEAFHPDATTFPQKI
KPGPNGRWLEWQEKPSQLLTIGSLFGILAGGASLFLAGNVGAYLTEKGFANTLAAANANS
FTFGISAIVILFLITNRNMPVQHHVTNIAGLAAIQFFPILMGKTFSTYTWTATSTWDSHT
WLMAFLALIAAVFGVLTALLGEFCARLWYDRGTSHIDPPAASIWLGNTVVVSLAMLFS
>PFR_JS14_1100PFR_JS14_110(1HAD-superfamily hydrolase, subfamily IIA[1137327:138199 Forward
MSSDTSTADIINVPTDFAQAYVFDLDGTIYLGDQLLPGAKRMIEELRRRRIPVRFLSNNP
TKDPEQYVEKLAKLGLPTDIEDICNTVVTTTRWLKENHPDAKLFPVAEEPLKRALRKAGF
TLTDDPSEIDIVIASYDRTFDYHKLQVAFDAMWFYKRAFLIQTNPDHFCPFPGGRGEPDC
AAVVAAIEACTQMKSQVNLGKPSPIMLAEALQGLDVEVSRCVMVGDRLQTDIQMALDTGM
GSACVLTGEATPDDIRGLDDAHHPTYVLDRVDQLIPASAWRELGWTEDND
>PFR_JS14_11111PFR_JS14_111[1FGGY-family pentulose kinase1138231:139805 Forward
MIGNTNGSGPYVMGIDYGTESCRVAICDLRGRPIAIASTAYETTHPRPGWAEQNPEDWWK
ALQASTHKVLANAGIPASAVAGISYDATTLTLVAMDEKGEELRPAIMWMDVRATEQAARA
ADSDSVAKLYNGGGHSPAIAEWFPFKAAWLKEHEPDIYARAAHLVDAPDWVTYKLTGEWT
TNINSAALRMYYNRAQGGWPTDFYETIGVGDVFDKISDRVLDLGQPVGQLGLIPAQLLGL
RPGIPVAQGPADAWAGQIGLGVLSPGSMALITGSSHVLTGQTDTEIHGKGFFGAYSDGVM
PGQFTVEGGQVSTGSVLKWFKDNFAADVVSAAEKVGLNPYDVLNEKARGIRPGSDGLIIN
EYFQGNRTPYSDSKARGIIWGLSLMHTPAHMYHAIQEAVCYGTAHNLRAMKAGGFDVERI
VACGGATKSRDWMQMHADVTGVPITLTEVGDAVVLGTCMLAAVGAGLYKDLPEASENMVH
EIDVIEPNQAVHDEYQFYVDKYCDTYPQLQSMIHDMVDHEAAQK
>PFR_JS14_112[/PFR_JS14_112[]Arabinose operon protein AraM(1139818:141194 Forward
MSDLIAKALADADDTDVVVMGQNVLPDTGKVFKQLFGNAHAIVVADGITWGVAGEAVTKS
LTDAGITLDEPFVFPGHPTLYASYENVEKVRDHLKATDAIACSIGSGTLNDLVKRASDEL
GRRYMNVCTAASMDGYAAFGASITENGFKHTMSCRAPQGLVADLGIMAAAPQRCTATGLG
DLIEKVPAGADWILADELGIEPIDKGTWDLVQGPLRGAISDPQALADGNPEAFDGLAEGL
IMSGLAMQKYRISSRPASGAGHQFSHVWEMEHLGFDDDPPLTHGLKVGLGTISVLALWDK
ILDIDFSALDIDAAVAKWPTADEQEAIVRKSFTGAMLEPSVKQTMAKYIDADALRARLAI
VKEKWPEIQQRCRSQVMPAVDVESILKQVGAVYHPGQIGLTEQRFHDTYYRARLIRSRYT
LLDFLFETGVLHDEVEKLFAPGGFWAERPWGGQKYWNE

>PFR_JS14 113/PFR_JS14 113(IRibulokinase1141432:143180 Forward
MSDQFVIGLDFGTLSGRAAVVRVSDGKMMGTAVHEYPHGVMNRTLSAADGQTLPPDFALE
APDDYLEALYSSVQGALAEAGIDPALVIGIGVDVTSATVLACKADGTPLCDLPEFANNPH
AWIKLWKHHGAYEQANRIVELAQARGEAWLERYGGMLSSELTLPKVLETLEAAPEVYAAT
EVFCDAVDWLTWYLTGQLAYAAGDSGYKRMFQDGSYPSREFLAELNPGLADVYAEKMNAP
VLPLGARAGGLRADVAQRMGLPAGIAVATGNIDAHVTAPAAKAVENGQMNAIVGTSACYV
VSGPQMVLVPGIFGVVEGGIVDGSWGYEAGQTAVGDIFAWFIDNCVPASYHQEADQLGIP
VHELLTRKAELQQVGAHGLIGLDWHNGNRSILADAQLTGLMLGQTLATTPEDQYRALLES
SAFGARRIIQAFRDAGVAVDELVMAGGLVKNRLFMQIMADVTKMPLSLCTAPQPGALGSA
IFATVAAGAYPDVRSASAAMGSKAENVNTPDPERSRDYDLLYAEYSRLHDYFGRGANPVM
HRLKEIRRDALAKAQRLDNAGLVADAEQLANAQQPANDGQAM
>PFR_JS14_1147PFR_JS14 114[(1Transketolase[1143299:145365 Forward
MSDLKWTDEDREAVNIARTLAADAVEAAGSGHPGTAISLAPLAYLLYQKVMNVDPDDEHW
IGRDRFLLSAGHASVLQYSQLYLGGLGLELEDLKYLRQAGSKTPGHPEYGHTKFIEATTG
PLGAGISMAVGMAMAARRERGLYDPDNTGASVFDRYVYSIAGDGCMQEGVQSEAASLAGV
QELGNLIVFYDDNRITIEGKTRIAFDEDVEARYAAYGWDVQHIDWTNGGDHYEENVQALF
DAIEAAKKVTDKPSLIRLTTVIGWPLPHMAGSAHVHGAAIGEDEINAMKKVIGFPTEPFT
FNQDIVADTRKALAERGRSARAAWDERFAAWQGSHAEQAALLDRVLARKLPDDLQVPSFE
AGAVSTRKASGKVISALAEQLPELWGGSADLAGSNNTTIEGAESFLPADRATDEWPGNPY
GRVLHFGIREHAMGGALNGINLSGLTRAFGGTFFVFADYMRPPVRLAALMGAPSVFVWTH
DSVGVGEDGPTHQPVEHLASYRAIPGLDIVRPADANETAAAWVEILSHHDRPAGIVLTRQ
NVRTVDRTSGEFASTDGVAKGAYVLREARNGKPEVILIATGSEVEPSLDAQDILETQGIA
TRVVSMPCQEWFDAQPAEYREEVLPSSIDARVSVEAGLSLGWSKYVGFKGASVSLEHYGA
SAKGSLLMEEFGFTGEHVAEVAKGVLGK

>PFR_JS14_1151PFR_JS14_115[ICHY zinc finger(1145494:145805 Reverse
MSIAFHGIGLDAEGRCTHYHRASDVVALKCAQCGRYYACYQCHDALEHHRFMATGPDGPT
PTLCCACNTALSHEQYSQGACPACGHEFNPRCALHKDIYFTGR
>PFR_JS14_116/PFR_JS14 116[Putative excinuclease ABC, A subunit1145988:148276 Forward



MDQFPQGFIGVHDAQQNNLRHVSVTIPKYRVTAFVGLSGSGKSSLVFDTIAASSRRELNE
TFPSFTQQYLPKFGQPHVGAIDHLPVAIVIEQQRMHTSVRSTLATYTGIYSLLRLLFSRA
GKPFVGYSDTFSFNLPQGMCPRCQGLGYVDDIDESKLIDPDKSLNQGAITFVSFGPNTWR
WKRYANSGLFDNDKPVRDYTPDEYDTLMNAPRHRLTDAPAAWPKSALYEGVIPRIRRSII
GKKEAAHHLEALAAIVTRRPCPACGGTRLRPGALTSRINQLNIADVSRMDLVHARDFLDS
VTEPLVAEVVRQLHTKVQSLIDIGLGYLTLDRITSTLSGGETQRIKIAKFLTSELVDLVY
ILDEPSVGLHPHDIALINKALRKLKARGNTVLIVEHNPEVIAMADHVIEIGPGAGSAGGT
VTFTGSYGELMASDTLTARMLHQPLRYRAPRPATGSLALRHVGLHNLHDVSVDVPLGVET
VISGVAGAGKSSLIEALREQLHGDYVDLRQSAITVNIRSTPATYLEVLDVIRKLFAAANH
VATSWFSYNGRGACPRCKGKGVTITNMAFMDPVVQECEQCHGQRYNDRALGYLYRGKNIA
EVLTMAINDALEFFAPVPEVHAKLDNVARVGLGYLTLGQSMTTLSGGELQRLKLAGELNR
VGSIYLLDEPTAGLHLSDVAGLITLFDELVAQGNTLILVEHNLQVISQADRLIDVGPGAG
VYGGHILYSGTPEGSLGVPESVTGQALANYDSVVRAGSGQTQ
>PFR_JS14_117(/PFR_JS14_117(]Aldose 1-epimerase family protein(1148361:149257 Reverse
MQDITLPEGLRLNEESPTNDQSGAGFATIDVSTRLCTGRIHLHGAQVTAWQPRGASEPVF
WQSAQAQLASDKAIRGGVPISFPWFADGRSHNQKPAHGLARLADWKLVDASSTPGGEVTV
RLRLDDETLAKSKFAPDAEVTLVVTMGVAVQMSLVVRAGSAACHFEDAMHNYFHVGDVTR
ASVKGLDAARYLDKVSGRDGQLQEGPVTFSGETDRVYQSVASASIVDPVLNRTIRIEKSG
SESTVVWNPWSKRSEKDFGMAPGEWQQMVCVETANALADEVYLEAGEKHVLSQVISLG
>PFR_JS14_118/1PFR_JS14_118[IDNA polymerase beta domain protein region(1149372:150205 Forward
MLVEEDLLMALVGAIMEAVGERVVGIYLGGGLADTDFSPSQATVNLLVVTDVDPDRAMLD
TVRDIHAGVEDEFSGWGDRIDIEYVGLPGLAGFRTGQHVGLRSEAGETLHLEPLTELNVL
SWESIRERSVDLVGDPADTVLPEFSRDEFLRAVRQHAAGWPQWTRSHTRMDQQVYAVLTM
CRAWYSARLLRQASKREAALFTAAEFPRWEPLITWADEWWYAVEEPTPRGPAERTLIERV
QDLVDELSERVLMAGTPAQGAGIEPPRPPVDALDARG
>PFR_JS14_119/PFR_JS14_119(Hypothetical protein(1150198:151283 Forward
MAEASSLRPPRSPLLPAVLVLVVLVAIAAVLPGMRARMREDIPRDDVAASQGFIDWAVGS
TLQRSGAVGVTALRLTDFALEVTVRTGDGAEQRWRALPQKPVELVANQPLTPTNGVVSGD
GFAPSALMAAWTDLRGQDDQCEASDAQVDATVSWGGAIRYTSRCNSPEAQASTNLIKGFS
SPNRIGVANVYELDSFAAGTSLEIVLRQLRQLAPGGQVGQLTVLADAGSATAGLGITGGS
CGVEALWRQAEPDGTNTWLRQSRLCSAADGTMLPTTTLDAPADAAQLEAHRFDINAVDVA
SLVGHLQTTGLPAQQGSASVVQVAWSDRFNEWARVSSGTGSDARTGWYSLTGEQLAMDA

>PFR _JS14 1200PFR_JS14 1200 Hypothetical protein(1151284:152141 Reverse
MTFRLRARPVIAALSVLALAACAQPPSARHTETGDGPTSPASSASSSATGAQAIRGFDFV
HADWYDANGNATVRNGASASPEASDKSWAKVDEANAGNATQFGDLNGDGFADAVAWITVG
NGSSYWHYAYVWLWDDAQHTAVQLHQPVTDDKQCGNVTKTLTISDAKITVDRLIRAGEAC
SDQPAHPVANTIAIEGGFPVRETPVRASTMPALAASSDAMQPGAQLKKPLKLAPAADAPE
LDLGQVSFIVLGGQRGTLDNGFHQVLFRASGDPVTWYTAYTDEIQ

>PFR_JS14 12111PFR_JS14 121[1D-inositol-3-phosphate glycosyltransferase 21152314:153543 Forward
MGEGLRIGFVSLHTSPIASPGSADAGGMNVVELNAALALAAAGHQVDLITRRDHPGEPAV
EQLAEGVRLLNLDAGPPHPMAKSASEELIEPFRAAMARLPGNYDVIHSHHWFSGVAALPL
ARQWRLPHVQSFHSVAAPSGSTSLADGEPAESPGRVAGEALSARESDLVIAVSHAERRAV
ELRYHRFDGIDVVHPGVDTEQFHPLRAGQRHWAWDDTGGCYFLFAARLQPLKGPDLAIRM
MAEIPEYDRPQLIVAGEASADFADYEASLHALVGELGLTDKVTFLGSQSRDELASMLRGA
CALINPSYSETFGIICLEAEASGVPPIAARTGGIPEAVLDGKTGILLDDRDPASWAAAAQ
SVRNDGALRQRLTRAAREFACQHTWTVMAQGLEDSYRRVIAAFNEGNRA
>PFR_JS14_122[1PFR_JS14_122[11D-myo-inositol 2-acetamido-2-deoxy-alpha-D-glucopyranoside deacetylase 2(1153540:154358 Forward
MSTAAEIIDQIMNKPAGLSLLVVHAHPDDETLETGPLIAGLTDSGARVDLLTCTRGERGE
VVPGVLPAGITQDQLVVQRERELEAACDLLGVRKQYFLGEAPFRAPAQQGRHYLDSGMVW
VTPTQAGPAPDASPISLTKSPKKEEIEDLITGLRQREWSAVVSYDDAGSYGHPDHLRTHQ
VVSAAAKNVGIPCIQIVSDPTAEVPGAAWFAPDDVRSRDVVVEALRAYRTQLQVLGTTAD
GTESADEKNDLHIRHVGGQRQEIPTRVGLIAS

>PFR_JS14_1231PFR_JS14_123[lIntegral membrane protein(1154529:155140 Forward
MTDQSHLSGWDVFRLNAPDLTRRAITTVRASFALLGVLALGLGIALLAWPGKTIIALAMI
LGAYLLVEGVIRIVMALVTPLIHVGSRLLSILFGVLFILGGVVMMRNPGLSGETLLVVVA
IHGVAWIMEGVLALLESGSAQSRGWAIAFGIISLLAGIIVLVTPAWSAVMLMVFTGASM
VVMGIVSLVRAFTFGREVLRAQH

>PFR_JS14_124[1PFR_JS14_124(Ribose-phosphate diphosphokinase[1155291:156271 Reverse
MKDIIVFSGSAHEPFAEQVCQHLGVRLSPVNISRFSNDCLQAQLLTNVRQRDVYIVQPLV
PPTQDHLMELLLMVQAARGASADQITAVIPHYSYARSDKKDASRISVGGRLVADMLSTAG
VDRVLTMQLHAPQVQSFFSVPVDQLTAMGVLARYFQEHCENSVVVSPDFGNAKSASTFAR
LLGVPVAAGSKRRLGDNRVVIDTIVGDVVGKHCIVMDDEIATGGSILELVRKLKDQGAVD
ASVTCTHGLFAGNALEKLSGEKFITEIVSTDTVPEPAEHWPELHVLSVAPLFAEAIDRIH
NGKSVSKMFEGIDPVYAPPKGQEGLF

>PFR_JS14_125(1PFR_JS14 125(1Glutamine amidotransferase class-111156355:157044 Reverse
MPTAVVLQHVAFEDLGLFAPRLRARGYGLQVLQAGVDAPEPLVDADLAVVLGGPLGARPD
AEFPWMATELEALTRRVQARRPTLGICLGAQLMAAALGASVEPMGVKEIGYAPLTLTREG
ADSPLSVLGSAPVLHWHGDRFGLPDGAELLASTPTCDHQAFRLGPNLLGLQFHPEADPAQ
IERWLIAYDDELNAAGIAPHALRDRARTDGVATARVAPGLVDAWLDQLA
>PFR_JS14_126[/PFR_JS14_126(Multidrug resistance protein(1157070:158227 Reverse
MFLVATDTFLVAPLLPDLTRRFGNSPRIAGWMVSAYAIGYCLTAVFSGPISDRFNRRNVL
FAGTIAFCVATFACGLAWSFPAMLALRFATGVAAAVGSPQIWAAIPQLVAPSRVVATMAA
PTAGLTIAQLAGVPVGSFLAAVSTSTPFFVVGAVAALVAIAVGIWFPSVPPTGHSGGIIA
QYAGLLRTPHAPTRFAAYLVFQLGNFAVLSFAATWFARGFGLSVSGIGVAMIVLGAGNTL
GAVVGPRIVRRVGQGRTLAVAMACYLVGYLALPFSAGIVAAAAILSGTFFLGGTIFPVEM
GLLQSLTTTARGTVSALANMFMYLGSTIAGIIGGPLLAALPGFWGISLLAMVAMAASLGL
WAASGSLRRMPASAARGSRTEPATG

>PFR_JS14_1271PFR_JS14_127(ITranscriptional regulator, MerR1158355:158699 Forward
MRIGEFAEVAGLSTRQVRYYTDMGLLAARRLSNGYRDYDAGDVARARRVHALFAIGLTSE
QLKRLSPCLADEATTFCDATRQALVRQLSQIDERIGHLQEAREAVARQLETADL

>PFR_JS14 1281PFR_JS14 128[IHypothetical protein1158782:159336 Forward
MADEPQHLKIDLHPVLVQADGEVAVREGDEVTPVAADFAELARESDPVGRAQGLLMLPIV
VGLQKGTKPVKSMLVEVTRDGVLNEPEDRNAYATAIRQGSAYEGSYRHDVTLTRVGVVVG
EMNQKLPDTLWVPLFVLKESDGRLVPLDAKYFNAVQRRNHGGQEPGTQGAPQASADEESG
PDKG

>PFR_JS14_12911PFR_JS14_129(Hypothetical acetyltransferase YafP(1159407:159952 Reverse
MWLPSFFSRTFGRAGNNGRMASAPGHVRVRPYMDSDAGITRSIFLQSVTLTAAEDYTKQQ
IDAWASPQDRPLDEWNRDRQESGTLVAVVAGVVMGFTDIRETGYIDMLFVSPKFVRRGIG
SALLREAENRARIAKAPLLYSNVSITARPFFAHHGFVEVAEQHPIIHGVQVKNYRMNKHL

F

>PFR_JS14_1300PFR_JS14_1300Transcriptional regulator(1160084:160431 Forward
MIHETREQALARVGHALADPTRCRLLLAIVDGVVYPAQMAEHLELSRANVSNHLACLRDC
GLVSATYEGRRVRYAIADAHLSAALVQLAQVALDVTPTDSCLNEADQPIELEARA
>PFR_JS14_131[/PFR_JS14_131[IMetal cation transporting P-type ATPase ctpG([1160428:162491 Forward
MSSATQCCDHDAPAGADDHDELAWWRDREVIFPIGSGVLLAAGFVSALAQANTASLVLYW
AGLLLGASTFVPGALRALLKGRLGISLLMMISAIGAVILGAVAEAAALAFLYSISEALED
KAMDRARSGLRALLELTPKTATVLVDGKPTDVEASQLQVGDLLLVRPGERVATDGVVRDG



ASSLDTSAITGESIPVQVGSRDAVSAGCINISGPLQVSATAPGSDNSLTTIVTLVEQAQA
KKGRRARLADRIAAPLVPGVLILAVAVGVLGSLLGSPEVWIGRALVVLVAASPCALAIAV
PVTVVSAIGAASRFGLVIKSGAAFEEFGAVRHVAFDKTGTLTQGSPCVGRVLTASTTDPA
STTSTASTADARPAGVSEQQVVDAAAALERGSNHPLATAIVAAATNAPGATDVTELPGRG
IRGRVQGHEITVGSPRWLAPGALAAGVEQLETDGMTVVLVHRDGQPLGAIGIRDELRPEA
AETIRALGEQRIGVTMLTGDNERTAQALARQAGIDDVRAGLRPEQKASAVSELSRRTPTA
MIGDGINDAPALSAASLGIAMGARGGQGSAGGSDVAIESADVAFTGSDLRLLPGAFAFTR
RGRRIMNQNIALSLLIATLLPLAITGVLGLATVVLIHEGAEVIVIANGIRAARVARARG
GAPAAQGPVPPSVEGPAAPRMVAHSAR

>PFR_JS14 132[1PFR_JS14 132[]Hypothetical protein1162540:163031 Forward
MSVSTPGTGLEVFSVVVDTDGSIAQMEDDDQYHTIAPDFAVLFDDLDQQFTQRGVTKIPV
VTGFGDGMAAPRPRPIMVATTGALVSPDDPDAFMDAFVANEAYDGEYHDVTLEQVGTLVN
DLNLAEASHAADQRVQWVPGFILITPDRKLVDLAYALHKGWIK
>PFR_JS14_133[/PFR_JS14_133[Hypothetical protein(1163150:163755 Forward
MSRSTGPKGPQRGKAPRQVQGYRVSVNPDGTLLTNRPDGELEEVAKDFRELTARLSLRGE
QQGLLILPVVTEFSKLMQRPSLWPVVLGAGGRLRRPTGRQSFINAIQTGSPYEGEFVDTT
LVEVGKDVTEMSASNPMLQWVPVFLILTPDGQLADLGETIMEGRRMLYPQEAANTAPDAP
DEPGAPDASREPGAAEEPSAG

>PFR_JS14 _134[1PFR_JS14 134[1ABC-type Fe3-siderophores transport systems(1163811:164620 Forward
MSDELMGGDLLADDLGAPVRISRPVERVVSLVPSLTEALAESARELIYGATDFCVRPENL
DEVAGHPVTRVRGPKNPDRTVIEQLHPDLVVANQEENRAFDVEHLRADGVPVWVTSIDTV
DSAITSLTRLFTEALGRERPDWLTRAEQNWAEPDPTVTASAVVCIWRDPWMVVGPNTYVA
DVLHRSGVDLAPLPVDDWKNARYPKVDLYALQASGADRVLLMDQPYAFSPTDGPEAFEGM
DVRIMPERPMAWYGPGMTDARAEVRKLIF

>PFR_JS14 135(PFR_JS14 135[Hypothetical protein(1164693:164917 Reverse
MMHSRRRLVYKWVTITVLMLGLAVAIDVMIGDRRSDIEYLMWSVTAAAIGYAGSFGHDWW
VRAGFSGRHHPLAG

>PFR_JS14_1361PFR_JS14_136[Transcriptional Regulator, TetR family(1165063:165671 Reverse
MPEQSRSVRSHQAIIDATADLIRTRGVAGTSIADIITASGTSAGSIYHHFPNKQAIVVEV
AHQTMRWPLTAIEAYLNRPAPPADLFGYALDALRVAPELSDLLVQLGSGSLSDDELGRQL
RAEFSQLRDALDETLAVWATRNGLTDDRVAGLGQMLVGLVLGYAAQRVLIDQFDEEAYVS
HGKAMLDAAVCRPGNDQLPDGR

>PFR_JS14 1371PFR_JS14 13711YghA protein1165851:166540 Forward
MPIGAGTLPIMGEAFLVIDLIGVLANAILGGITAKRLRFDLVGFTVLALATGLGGGILRD
VLLGRGTPVALTNPIYIPLAAVGALVAFVVPIRKVFQERLFPLMDALALGAWAYTGTHKG
LVFGLGPVQAVLLGVVSATGGGMLRDLLSRKMPVIFGDNTLYATSALVSSVLVVIFYKLG
DSAWGAVIAMAVGSLLTIVSAWRGWTLPCSISNPFKGKDFRRYIRIRSR
>PFR_JS14_138//PFR_JS14_138[SAF domain protein(1167084:167794 Forward
MGFIYVSHARVPPARAERDLSMVAFPRKSLSELTRRAVPSLRARRSPRLIIGVLCACLG
GLGCAVAWHQATDARQVVVMARAVPRGATIDGADLGTTSIGSAPGVATIGAEQLSTLIGT
TALVELQQGMLVPASALGEETVRPGRHHVGVHLVAGRVPGDLVAGSAVIISAAPGPTDDA
SFRAEQLSVPATIVGTPSRQSDGSWNFDLDVPAGASLRIATLAAAGRLVVVHGTAA
>PFR_JS14 139(1PFR_JS14 139(IHypothetical protein1167794:168831 Forward
MAIVLLTCATGSPGVTTSALALTLCWPRDVLLVDSDRDVSQTVQAGWLGARPLATRGLVE
LAQAHREMRPVAPLLWDRTVSLLDDAPAGSAGVPDQAMGRFDATGQPIADQRPGAPAVAE
SRPVARQFLPGFSHPGSVAVFDPVWPEVAEALAGLAGSGVDVIVDAGRVGHQGLPSALLG
AADVVLMVVRSSLRSLAAARLHLPPLRERTAALAPAAKLGLLVVGPSRPYSDGDVEAQFG
VPVVADMAWQPEEAAVLSEGGDEPRRFRERSFMRSASAAASAVSARVIATPNSSRDLATG
TSRSHDPLTGSIGRAPVQSAGVTPGARDRMAGPVDPPLATGRPRP
>PFR_JS14_1400/PFR_JS14_140(Secretion system protein(1168828:170603 Forward
MTHRASDLPPLGPGRALPFLRPGQAAPPLHAGDGAPHPDRGDGPSPGGLADALSLLDQVV
TTPANVSASASPLGTQPVDLPQRGVPQESESAPTSAGAAHRVRTPGTVPAGRPVGTPMQA
ADNQRPGAGGVPGPSGHQTTDWSIVAQLRSTISELITAEQARWEQEHHRRMADDDRRLMG
RSLIRRAVHDYADELNRAGRALWPIALEQRYVKAVEDAIFGYGRMQPIFEVSEAENIEIH
GYDCVFAQFGDGRRTRLDPVADSDDELVAAVRFLGENADPPRPFDDAHPTITVALGNKFR
LHAVAFGLADRPSVIIRQHLLTEVSLKQLAHGSMMPTEVADLLRRCVLARKSVVISGDQG
AGKTTLLRAMVGAIPATERFGTLETDYELLTHLQSRRQNMVALQAKIGLGEVVDGRRIGE
YTVADLIPEALRQNLSRLVIGEVRGNEAGAMLQAMQSGAGALTTTHSHSAASTIDRLAAR
VAAGGVLRLDEAYRQIAYNVHLLVHVSLVDDTWRGGVRKRFISEIRALTGSMENGQPTTH
LVYATSRTGEPQVFDPGQGLLDDLAPFAEPTGAPATHRRSAGDPASRERGR

>PFR_JS14 1417PFR_JS14 141(1Type |l secretion system protein (Precursor)(1170600:171493 Forward
MNPVLVALCAAAAIFGVFAVVEGLVRRPRRRGDVSGPGIPVLVRARWHGATRAQQISWSL
AVAGALVGYLLTRSLLVTGGVPALILVLPGLLSAPPNRDVEVLEACDRWVRLLIGSVSTG
KSVPDAIRATRNQVAPVLRAPVDGLIARLDARWSTASALRAMADDLAHPDADAIIAALIV
ATRRGGTGTGDALRALGQHSRRRLQSLREIATERAKPRIVVRQVTLITVVVLVGVAVFNP
DYVAPYLTPTGQLLGAGLLAAYLGSLVMLRRMSTPEQRERILQGDGVELAPAGGDDA
>PFR_JS14_142[1PFR_JS14_142[1Type |l secretion system F domain protein(1171486:172391 Forward
MPDPAILVIISGAVAGLGAFLVLAGWARRPVRMGDAFAALDGTVAGRQGPEEDLVRDADS
SLERLGAYAYARLHLPLGRRARGMLQLSDRSIGDFMAEKIVLCLAGLALPTIVTAVSAAM
GSPLRAPTLLVALALGALGWCWPDLSLRAGSKRTRFEADEALLTLFDLVMLERMANRSAT
QALSAAASVSDVAIFRRVRGVLAQAGLEQRPPWDGLRRLAHDLRLPPLEDLADIMQLDEQ
GASLTEALAARVEELRDAHLSAGRMEAQEVSERMTLWMALPVMVFGLSFIAPPLMRLAGV
A

>PFR_JS14_143[1PFR_JS14_143[Hypothetical protein(1172476:172700 Forward
MASRALETLSRLTALVVGFVAMPTPAVRDDHGARDDERGLSQSTENAVLLAGAVVVAGIV
IAAVRSYVESNMPK

>PFR_JS14_144[1PFR_JS14_144(Hypothetical protein(1172675:173097 Forward
MSNPICPSEAAGRTRRGSRSVVVRRRRDERGLSESLQWAVLAPVLMLIVLGLIEAGVWLH
GRSIVQQAALTAAETQALSGISSDAAEKVVADMTGQLEAVRTHSLVSDTEISVTVEATVP
LPLDVGLGDVTVTATRAKEQ

>PFR_JS14_145(1PFR_JS14 145[IHypothetical protein1173163:173720 Forward
MNTLGRTGRHVGGRAVHEAASPESSGRRRWAGPREWVGRKAGRRESRHGERGAVSIEVVYV
IVPGIVLFIALMTAGWRIWSVRAQVHDAAAAGARAASLAATHDKAVQAARSAIAADLDAV
SSHCVDPEVQVDGSAFSLAAGRSGEIGVDVTCRVAFSDLVLAMPGTLEATGHAVSRLDTY
KERRP

>PFR_JS14_146[1PFR_JS14_146[Hypothetical protein(1173717:177427 Forward
MRRVLSSVTSLLVLLALVPGGAIALVHWGRGDLLFSIEWSGILSRPDDGSLVLLALTVLG
WVAWAMLTGSVVAEALSAVSHGRISVRLPGSRLFGPAAAVLVASIAGLIGVQSAATNSAP
CASVSSTSAAVSAESVAGEGPAAATPLAAADAQEAPSRDSRTDSAATSPRADSQWHQIVS
GDDLWTLAEHYYGAGEQWRDIVGANATLGLSAVDALPVGVMIEIPGATVPDALQDTAVPE
GSHASEGAVANSTVQLLNEEFGAHAPSDEDDPDGVAVLSDGGPDGSAIVTDDDGVDESAE
PSLDAGSPDDPGSPEGAGFSDDAGLSDDAGLSDDAGPATGTGQADEAGQPDAGGNGEAAV
PAEPPASPDPSGAGHGGGDVVVAPGDTLWQLAETHLGGGAQWPLLAAANAGEVPQPDLIH
PGQRLVLPAVAPGQGPATTAGSQPAGPQRADLQLVDGTGTGARAVVPGNAGGDAHAAAPD
EVARAGGVGADADPAAGEQESRDHAVADASSGTARAHGPASESAGEGHDAASQGSSGEET
SAREASSDEAGASDIARWTGVAESATGEEPAQQAARDGAVLSSQRDVRNQVLSLVGPIGA
ASAAAVLGVLGLRRRWQLNARPLGRRRHAVGADSARAGAALAAVSASPGSVRGMHGAPGA
PGADDVADVLEISRPGARSSSLDRSWPDEPVGRLSTGDRGDPSVIDPATGGLDGVPHRGD



IEAGGPGPDDMGPEDMDPDDPAPDDLGPGGLIPQDAGGGAVQLGVAGDDPVRLDLASLGV
LAVSSPDTELVTGLFAAMAVQLSANQAVAEVHVPPDCGWLERLEAPNLLVAASEDDLAAR
LAALVAHRSGNLPPDRDADVLRLDPELRDAWLPAVFFLHDPCTESPEALRRLGIAVVCHD
DAHECPLVLGEDRARWRGTEFTPDLVMPPARRAIVELLDAADDTDYEEAWWWRFDGDGDP
HAGPPAGADVPLVALPTVPATSLPEESTVLAPPIDAPFLKILGPVELVNTRGRQPSRAVR
QCQEYCAWILHHPGSNAVRMTRDLLIADTTRRSNMSRLRAWLGADEAGEPYLPDAYTGHI
ALHPGVSSDWEQLQLLISVGVNKAGDEALVAALSMVRGAPLADAAPGEWRWAEELRTDMV
CTIRDIGATLGERGLAAGNVDLARWAAARALSAAPEDEMLLRLRLRSEHLAGNRFEVERL
VLHITRHARLLGVDLQDETVELLQEVMEGQARARLA
>PFR_JS14_1470PFR_JS14_147(1Multiple antibiotic resistance (MarC)-related protein(1177438:178028 Reverse
MGHILSSAFTLFLVMDPLGNIPLFLTALRHVPASRRQKVLARELLIALVIMVIFLLAGRG
LLAVLHVTQPALATAGGLILLLIAVRMMFPTPEASLRERTFEEPLIVPLAVPYTAGPSVL
AIEVIMINQTPDAMPALLAAVGFAWLPTALILFFAGYLHHWLGERFLTAIERLMGMILII
VATQMLMGGVKEFFGF

>PFR_JS14_1481PFR_JS14_148[ITransporter, major facilitator family protein1178028:179455 Reverse
MPRVRRRQRDTIRMLSAPTRANQSFEGEYVEFTQRLRRLWRHRAFRRLTLVRLFSQTGDG
TVQIGMASYLLFSPQSATSAWAVAGVLALTMLPYSLVGPFVSLALDRFPRQRISLLVDTV
RAICSVVLAMMIANHLTGAGSQVALMLLLLVMLSLNRFSLAGLSAGLAYTVDDDEYLDAS
SIMPMIGPVGMIIGGGSGGAIRLFAADPLGIDGANALIFGVGALFFCLSVATLWRIPRAG
LGPDTPDHHGSAREVVAGLVDGFRHLMAHRPAWLAMATEVVVRLGYGLLMAFVIVIYRHH
FFPNADQLNLAIFGIGIWFLVSGVGFALSGVISVPIANHLGVRYCIIAMLVVMGVSQAVV
GTVFWAPALVANGFIIGLAGQSLKVQVDTVVQAHIADSHRGRVFTIYDVVYNVATVLGAV
IGALLLAPDGVSPALTIGAGVFYLLAALAFTIGSHSLGNATFNKGTRAVSPVEVP
>PFR_JS14_14911PFR_JS14 149(1Conserved domain protein(1179791:180756 Reverse
MTTHPQFTRPVDAEAAPLHAARTSSTDIAVDSARPAGIAAHTSPTGHTAAIGQLAEVRQQ
RGTPTHDGAMILQRAAQPTRPGTRRAARPTEAPLTRISAGTRVSSADPVVDALRTEWQGW
RDQPLPDAWRCACPELAQVPSFRQALEVACLDDVAAFLVIACQGGGRRAGRLLVQALLPR
LAAQASRDRRHEVGDYVSTLWELLHDFPIERRTHAVATNLVLDTRKRLHRAAGREVPCSQ
PPEPPTPPASSSRERAAVIIDLAARRGLITAPSAEVLRSVYLYGLSGREAAGRHEMSEDM
VRYRCSSSVKRLRRHMSDLAG

>PFR_JS14_1501PFR_JS14_150[Response regulator receiver domain protein(1181110:181772 Reverse
MSDPITVFLADDQELVRSGFRMLIDAEDDMEVVGEGVDGADTVRQIATLRPDVVLMDIRM
PGMDGVEATKQVVALDNGTKVLVLTTFDLDEYVFAALKAGASGFLLKDTRPADLLSAIRA
VAAGDSVVAPSATRRLLDHVAPTLPDHVGEPDERLDVLTDREREVLVEVAKGATNAEIAT
NLFMAEGTVKTHIGRLLAKLHCRDRVGLVLFAYETGLAPA

>PFR_JS14_15111PFR_JS14 151[Histidine kinase[1181806:183215 Reverse
MTSTRLPWPTMPGSWDREGPEPVSRWDVMLTAALMVGTSFWGDLMANHQGHYVASVLTSL
AITAPVVLRRRRPLLMLAIVSVASLVQCVTVSGPTASLLAVPVVAYSVAKWVSGHDSRLV
LLSGLIGAVIGPLRWIGSVNFVDGYAGRVRMLVLLFVMCFAAVLVPYLIGRRVRENDITG
QERARAAEQRYQAELATREERARATEARVRNDIARELHDVVAHSLSVIIVQAEGGKALAR
KNPPAAAETLDTIAETGREALTEMRRMVGVLRAGPGGTEYAPQPGLGDIAEMVQRAGDRYV
SLQVTGAQPAVPATVGLAAYRVVQEALTNFFKHAGPQATCRVQINYGAADIDIEVADNGM
GSKAPNDGAGNGLKGMQERVGAVGGKLNARARRTGGFQVKALLPIAAKPPKVATSEPASA
PAQADGGEPADGGVPAAQPADPAPEGRVDRGAPHQASPQGPGHHDGPVA

>PFR_JS14 152[1PFR_JS14 152[]Hypothetical protein1183588:184931 Forward
MSLHDIPTKVPSHRAAEWPGYGMADCDEHYVERLCRDVDQRVDRADHRLLLLLKTWFECR
EQFDDQQRDRVRATILGFRYDVDHPGNDVMCTWTESHQISFAVCEYLAGQEFVDNTFTDG
RRRGEELLGHGATRVVRWLSDRFRYGFSEWLSGDRYAIDVAALTLLIDYARDEKLVIRAS
MVLDLLLADMALHRFDGRFVAASASASAMVRMHPNHSAAQVIVDAAYGPALPLIDTDQLG
AIFVCRHRYKVPLALREIAASEATMRVLTSQGLDVDEVPEVLAADPNFPRTSPAALARFW
WAMQAFTNREVVSATRAVRMSAKQSTNRFLASMTQTGRGAGVLALAIAEGPSSGDRRDGA
AARQCADLPHPRLSAEQRPELSPRQLRRPAGTVAGMPSRRHLRVRKPSRLPHRRRRGFRW
RVQRSGASWLGRRRMGGQRREPRHRPA

>PFR_JS14_1531PFR_JS14 153[IHypothetical protein1185144:185473 Forward
MGCTPDMQWCWATNGSSARSGAFVDQLKQHRVALTGDRLSLRSPYGKAQLTWREGLRVGS
RQVPHEYPRYKSRQVSAERFPQAIPVRGDEHLLLLDWDVGSREDLPITA
>PFR_JS14_1541PFR_JS14_154(Hypothetical protein(1185511:185639 Reverse
MRRAALIIAAIAATAAGAVLIHRRNARARDAELWSRAADPIA
>PFR_JS14_155(1PFR_JS14_155(Translation regulator(1185966:187462 Reverse
MAITVRDLLAAPELRLVLREPGGEGALDRAVRWIHQSELPDSTGFTEPGEVLITTGAVLP
QGAEADSDHGRRLYADYVQRLRDTSVVALGFGLGPQHETVPGSLLTAAHQAGLPLFEIPW
AIPFSAVVKAVSQAQASAEQANLLRTNRAQRRLIGAVGRADAAHELVSATAQIIDGWAAL
TDTSGHVITRAGAVPLERLAELANVHQGAGRASSFETGAMVQNIDGVQGRRIGLLMAGGR
RDLDSIEQSACLLAAQLLGVQLALSQQHHDTMAGVRNLLLAEVLAGRTLAAQHSDDVVWP
QVPADPVLLACVAGDPRVLAEIPLADLRVVWGIVEERLWIVLAPAQRQRLVERLRRRALS
FSISGSCGWGDLAEVKHATLAGLLGEGSAGQASLLDLLPPRQASAFATATLGPLATAEFS
DLLATLGVWLDQNGSVERAAEQLGVHRHTVRRRVQRAATLVGPSVETPQGRHELWFACEV
LRRARGDADASGPRPAAG

>PFR_JS14_1561PFR_JS14 156[14-aminobutyrate aminotransferase apoenzyme(1187642:188976 Forward
MITYEDYKQYLSPALSKATNLVIDHGEGSYVWDVSGRRYLDWVQGIAVNALGHCHPRVVE
AIREQVGKLLTCSFNVVNYESTLKWAKRIAEIAPGELGSTFFSNGGAEATDGALKLAKAY
TGRPGIIAFKGSFHGRTIAATSVTASSAHYRAGYDPLVPGIDLVTYPSADQSPEGYTDDQ
IADWALRQLTDLFAYVRDPHSVAAVLMEPVQGEGGYVVPPTRFVKALRQLCTDNGILLIF
DEIQAGYGRTGRMFASENFDVVPDIMTIGKAMAGGLPASGVVSTPEIMAAWGPGRHGGTF
GGNPVVASAGLAVLDVYAETHLLDNVNAVGSYLAGRLDELKDEFPIVTDARGLGLMRAIE
LNHVDGRPGGDLLEEVRAICLDKGLMTLSCGVRHNGMRFATPLNTTTELIDEGLDILHQA
LTTVSAREAPRHTSGATTKQAVAA

>PFR_JS14_157(1PFR_JS14_157[1Mcyl protein1188973:190052 Forward
MSELMDARRPAPARATSSAATAPGVAEPTTGTPRVVYFNIDGDLDYEHALLEQWGMTDRI
DLVDAKPGDNRPDTFVKAVGDAEGVVVEYFEVTNPVLDQLPHLKIAAVQAIGSSNIDPDA
ATAHGVAVTNAPGFCSPDVALHTVGMIIDLVRKISFLDRSVRAGSWDPMLGGLPHRITGN
TIGLVYFGSIPKLMVPMLQAMGLRIVVFAPTKSAEYLAEWGVEKVDTLDELLAVSDIVSL
HTPLMAATHHLIGVRELALMKPSAFLVNTARGAVVDEPALVDALRDRRIAGAAIDVIEDE
DHERSELFGLDNVVITPHAAFISTESLADGKRIALEQLVQRLVAGKRPANLVNTELEIG
>PFR_JS14 158(PFR_JS14 158(1Threonine dehydrogenase and related Zn-dependent dehydrogenase(1190056:191102 Forward
MHAVVFNGPHDVAVREVAEPRITDPMDALVAVRAAAVCGSDLWTYRGMASVAPGARIGHE
FLGQVVDTGSLTDQVRVGDWVVAPFRYSDGQCEYCRAGLTSSCTHGGFWGREVLDAGQGE
LVRVPFADSTLVRIGDGDEPDESMLADLLTLSDVYPTGTHAVVKAGLDAYSSVVVIGDGA
VGLSAVMAARRAGADEVIVLGSAHPDRRQLALTVGADRFISVRGADAVQQVADITHGAMV
SHVVECVGTQGSFDTAFGVVRDGGTVSYVGLPHQVSIDPARLFMHNITLTGGMCPARVYM
PLLMDEVLAGRSHPGRVFTATLPLDRVGRAYELMDRRESIKCLLTVGA
>PFR_JS14_159(/PFR_JS14_159(Probable amino-acid ABC transporter permease protein YckJ[1191219:191857 Forward
MEGFTAIIAAVPYTALVTLGAFGLGFVLAIPLMFARRARLMVVRGISGFIVDLARGIPPI
VWLLMIYFGLPNLGIMLDPIPAAIIGLGITAGYLAEIFRGGMLAVRKGQFEAANALGLG
GWTSFTRVVAPQAMRAMQPGLTTYSIGLIKDSSIASVIGVTEMVYTANSYAKISKEGVLL
FFEAALIYLVISVPLGLLARRIEAHKQEASAR

>PFR_JS14_160PFR_JS14 160(1Amino acid ABC transporter, permease protein(1191854:192510 Forward
MSDTFSFWWANLPQMLGGLVVSLELTGLALVIGMPFGLLLAIGMGSRLAPLRWLCIGVVE



VGRGVPALVMLYVVYFGLPAIHWSPTAMVCAVIALAFTTGGYTGEYIRGGLVSVGEGTRE
AGLALAMPTADVLRFVVVPQGMRVAIPSLMGLAIQIFQATSLAYSITVSELTAQAYSISS
SSFRALEIFGLAGIIYAIITIPATWVANRVERRLSLRE
>PFR_JS14_1611PFR_JS14 161[IPeriplasmic component of amino acid ABC-type transporter/signal transduction system
(Precursor)1192577:193437 Forward
MSVSLSRIACVGALATALVLSGCSGSSGSGAKVASDCKPAHTFNTVSSKKLTISAPDFAP
FVSKKDNTQSGIDVDVINQIAAMECLSTNFLQVDYSGAIPAVQSKRADVAIGDYYRTTSR
AEVVGLSKAMYVDGMGLVSKDGLKDIPTVITHNVGTVDGYLWVNDMKKLMGDKLKIYKSN
VEMFADLKAGRIDVGIDSVPAAQFQADQNKDAGLQVATANPDDQVGASVKPAQVGIPYTK
DNADLGKALDDDIATLRGNGKLDQIFTDHNVDTSLTKLDGDYLVQS
>PFR_JS14_162[/PFR_JS14_162[IGlutamine ABC transporter, ATP-binding protein GInQ[1193507:194310 Forward
MTQHVAAAPAAAPAVRMPGDYAIELGGIRKSYGDHEVLKGVSLRVKQGEVCSIIGPSGAG
KSTLLRCVNLLEEPDHGNMIVDGQYMQGGINHSRKELLELRRRVGMVFQSFNLFPHMTVL
DNIVLPQRRVLKRSPEAARDKGRELLDKVGLADKADSYPAKLSGGQQQRVAIARALALEP
SAMLFDEPTSALDPELAHGVLNVMKEVAATGMTMMVVTHEMNFARTIGDHLVVMEDGAIL
EEGDPEKVMSHPEKERTAEFLSAVINR
>PFR_JS14_163[/PFR_JS14_163[Translation initiation inhibitor involved in amino acid or purine metabolism(1194318:194701 Forward
MTPKMISIGESVASYSHGKVVGNLLFTSGATPHDLDTGEVRGSTIEEQTRLSIQTLEKIL
TAAGSGLSDLLQVQVFLNDIGADYDGFDATYKQMIPGPFPPRATVGAELPGYRIEMIATA
YVSGDES
>PFR_JS14_1641PFR_JS14 164(1D-amino acid dehydrogenase(1194698:195951 Forward
MRTVIVGAGVIGLAAAYELMKAGHDVTVLEADGYGKGPSHGNAALVTSVLSFPVPAPGTI
PVAAKAVLTGTGAVSVRPHVQPGYLSFLLRMALATRKSEFVKGTLAQDIMTRMVSDGYGE
YLADGLKFEMHEQGSLHTFTHREAFEAGLAVFDGFDRLRDRIRVLDGPEAVHRVDPTLSP
DILYGYYAPDDVQVEPASLMKALVGALVDGGVNLVEHSPVTGFRRSGDRVVSVICDKTEF
PADHVILAAGVATRELGKKLGVSVPVYSGGGYSVDVNINRAELRPRTSIITDDTHIAVTP
LAWGLRVSSGMIIGQTHPKIPQSVFNGLMNDLRQAYPHVPLDDVEPGWAGLRPMSADGVP
IVGHLPGYVNTFVATGHAMLGLTYAPPTARVLHALIDGVAPADYGAFSMRRFQRAAA
>PFR_JS14_165/PFR_JS14_165[]Asp/Glu/Hydantoin racemase superfamily protein(1195948:196724 Forward
MNATSPYGYLAPGQPIGKVSMAPGQNIAGYHVGIIYIEDVWYPMVPGNVVNASTWEFPVL
LQPVRGIDIPALFGPEHKDLSKPVLEACRELEQRGVRAISSACGFFGRYQAKIAPKLGVP
AALSSLVQIPWIRTVLPGRKIAVLTADSDSLDPEILEACGVTDTSDLVFCGFQYEPQFSA
INQHRGSFDNNQVEHELVSAAEEACRDPEVGVILLECSDMPPYAAAIQAAVGVPVFDFTT
LIRWLNGAVAQRPYGGWV
>PFR_JS14_166//PFR_JS14_166(Histidine triad protein(1197105:197554 Forward
MSTLFTKIINGDIPGRFAWADDTCVVFATIAPITDGHMLVVPRAEVPKFTAADDALLDHL
MNVAKVIGQACEQAFDSPRAALLIGGFEIEHLHMHVLPAWGEAELSFSNARDDVPGDELD
AATERVRAALRDLGFGAHVPPAMDSAALA
>PFR_JS14_1671PFR_JS14 167(1Molybdenum cofactor synthesis domain protein(1197558:198142 Forward
MAHHDEPPARGTGGVARGTGTTSSDDVAPTPVPGAVITVSDRCASGEAEDISGPLAVELL
AGFAVQSQSARVVPDGIDSVQDAIARAISEGARVVLTTGGTGISPRDLTPEATEPLLVAR
LDGVADAIRRRGEEHVATALLSRGLVGITGHGMDSAVVVNAPGSTGGVHDAIAVLGPLVA
HLIDQLDGGDHPSR
>PFR_JS14_168[/PFR_JS14_168[Molybdenum cofactor biosynthesis protein(1198197:198745 Reverse
MSDQHAGNQRPDDRTAGELPHLRADGLPHLRADGTAYMVDVTGKQPTVREATAVARVDCS
PAIMAALQQGTVPKGDVLAVARIAGIQAAKHTPDLLPLAHVIGVHGASVNLELAHDHVDI
SATVRTADRTGVEMEALTAVTVAALAVVDMVKGVDRMVEIRGAKVVHKAGGRSGDWTRPG
DD
>PFR_JS14_169PFR_JS14_169(Molybdenum cofactor synthesis domain protein(1198738:200264 Reverse
MSTSPGSSAPDHGPRAGGESLRANEPLAGHEPLTVEGPPAANEPLTGHEPLTVNEHRTLV
DALAAPLAPLTLPLLGDDPSAQPTEAGSRSSSGAMGTAETHPEKGFSSPGRPARDCFGAV
LARDMDARLAVPPFTNSAMDGFAVRFTDVTPGTPLPVAGDIPAGDTSPHELAAGTAWRIM
TGAPLPAGADTVVKVEHTDHAPGVRRPPTAVTITELPRRGANIRQAGEDVAVGTPVLAAG
TVLDATALAAAASVGYRELAVHPRPRVGIVTTGAELVGAGDELAAGQVPDSNSVLLRGLV
RGAGADVAAVVRTDDDPQHLREALAGWHDVDLVLTAGGISAGAYEVVRQVLEPMGVRFHH
VAQQPGGPQGVGTLGVATGRVPVLCLPGNPVSVFVSFHVYATGLIAVLAGRATTTAPRTV
DVSASEGWSSPPAKTQFIPLRLASDGTVHPIHRLGSGSHLVASLPLADGLGVVPAGVGRV
APGDRLQFIDTRAGTPLSARRSSEDFHE
>PFR_JS14_17001/PFR_JS14_170(Molybdopterin biosynthesis-like protein MoeZ(1200261:201136 Reverse
MGVRIPLSTPVEDVDADDPRLARHRRNWLVAGIGPAGQARMRAARVLVVGAGGLGSPVLL
YLAAAGVGTLGVCDSDVVEVTNLARQLLHGEADVGMAKPESAARRLGALDASVRVEQFGN
VTRDFLDAHGAEWDLVIDCTDNFAAKYLVADWCADSGVPLVWGTVVSMGFQVSVFWSRPP
AGVPATTLRMVYPQMPPPGTTPSSPRVGVLGSVVGQAGTAMATEATKLITGVGEPLIGRA
LVADAARNRYSVLTFAAAPDGSDSSADRSGRPDRFDGPDSSARHDATGDTP
>PFR_JS14_1711PFR_JS14_171(Molybdopterin converting factor, subunit 211201136:201555 Reverse
MTDIRTGITSEPLDAAAITQAAADPRCGALVTFAGVVRNHDAGTQVQAIDYSAHPSAERV
LARIAAGIGERDGLGRIEAWHCIGHLEVGDTAMVVVVAAPHRGPAFAAVTDLVDQVKAEL
PVWKNQQLADGTHSWSGIA
>PFR_JS14 _1721PFR_JS14 _172(1ThiS family protein(1201657:202772 Reverse
MSKTGAASTDNAASTAHTGDMASTTLQLDTITHLTGAQYTLLARIGAHASPVTVTELAHE
LGRHVSSVRETLDALLRIGLVTSQRLPASGRGRPALGYSAHVPAGPVGAPQLFDQVCAAF
LDYLRANVPDPLRAARRVGCDWGGRALTLMKVPDHHDFSLPESQFPLADHLEKIRMFLNI
FGFGVHVHPQQATTLVLTAIPFGQPVGRPAGGDGDEPGTPEPDPLALELRRGMVERALEL
TACDDVVARYLPGPGMEAELVLTRTTGQHDSQSPEQSEKPMTHIRYFAAAAEAAGTDSEQ
IGLDEIGAQEISVDKHPTTLGELVDHLAGRHAGLAKVLRVSSFLVNERPADRDAPLPAGA
VVDVLPPFAGG
>PFR_JS14_1731PFR_JS14_173[IRespiratory nitrate reductase, gamma subunit[1202901:203620 Reverse
MSLVEMLLWVALPYVSIVLLVTGLVWRYRTDQFGWTSRSSEWNESALLRWSSPMFHLGIL
CVAAGHVVGLAIPESWTGALGVSEQMYHLGATVLGSLAALATLIGLGGLLYRRIVVKSVR
LATTRMDIVTYVLMCIPIILGTIATVSTQVLGDPGYNYRETISVWFRSIPTFNPQPELMA
TVPLAFQLHIVAGMLLFCVWPFTRLVHVLSAPIGYPTRPYVVYRSRKGEVAATPKPRGW
>PFR_JS14_1741PFR_JS14_174[Nitrate reductase molybdenum cofactor assembly chaperone(1203626:204435 Reverse
MGEFVGLPSVPVADTVTLDDAPRRIARMACSLLLDYPDEALATTLGAVRAEVGALPAPVR
EEIDAFCAAAEQLGVRALQEHYVEVFDQRRRCALSLTYFTHGDTRGRGQALLAFREAMRR
AGFSQVREELPDYLPIVLELCALDDTGTGEALLAANREGLEVIRTALRSAHSPYAHLLEA
IVRTLPAASDETMAAYRRLIAQGPPTELVGVGRPTLHEPLEPNTREPGPHEHGPHEPGPH
EPDTHEPGLHASNPHAPNPHAPSPHGRGK
>PFR_JS14_17501PFR_JS14_175[Nitrate reductase, beta subunit[1204435:205946 Reverse
MKVMAQIAMIMNLDKCIGCHTCSVTCKQVWTNREGMEYAWFNNVETRPGVGYPRTWEDQD
RWKGGWRRTKSGALVPRQGGRARTLANIFANPTLPDVNDYYEPWTYEYDKLLTAPAGERN
IPVARATSSTDGRHIDTIEWGPNWDDDLGGSMETLDSDPVLKAMNLQVAKTIEDSFMFYL
PRICEHCLNPTCVSACPSGAMYKRAEDGIVLVDQDRCRGWRMCVSGCPYKKVYFNHKTGK
AEKCTLCYPRLEAGMPTVCSETCVGRLRYLGVLLYDADRVSWAASQADEHDLYRAQREIL
LDPHDPEVVARAQADGVPHSWIDAAQASPVWDLISTYGVALPLHPEFRTMPMVWYVPPLS
PVVDAVTASGSDGEDHKVLLSAISQMRIPLDYLAGLFTAGDPAPVELSLRRLAAMRSYMR
DVFMDNPPDESIAAAVGMSGEQVQAMYRLLSIAKYDDRFVIPTTHPEMPRGITELEGCPV
GYDARAFPGGHTPGGPTLPLEVI
>PFR_JS14_1761/PFR_JS14_176[Nitrate reductase, alpha subunit(1205946:209761 Reverse



MSTSQRQHDPHEKPAHEHEQHKAADGSGSGSPLLRMGSWLRRGKASRDTRQLFLAGGRDA
DAFYRQRWSYDKVVRSTHGVNCTGSCSWKVYVKDGIISWETQETDYPTTGPDLPEYEPRG
CPRGAAFSWYEYSPNRVKHPYVRSALLDPYREARERLGDPVLAWASITDDPAISRSYKSA
RGHGGMVRVSWEEATEIIAASYVHTIKAYGPDRIAGFSVIPAMSMISYAAGSRFHELLGA
PMLSFYDWYADLPPASPQVFGDQTDVPESGDWFNAQYLIMWGSNVPLTRTPDAHFMTEAR
YHGQKVVAVSPDFADNTKFADDWLRVAPGTDAALAQAMGHVILSEFHVRRREPFFLDYMR
RYSDAPFLIELDDAATDAPASGSPATNAATQVVPGKFLTADKMPAGTTERTDNQAFRPLV
LDADGTVKDPGGTLADHFGDQGAGHWNLTLDGVTPVLSLMDTDDWTPVEVTLPRFDLPTQ
PGQASLGGGTVRRGVPARRINGRLVTTVFDLLLAQYAVGREGLPGQWPTGYDDASTPGTP
AWQEELTGVASGAAIKIGREFALNALESKGRSMILMGAGVNHYFHADLIYRTFLALTTMC
ATQGVNGGGWAHYVGQEKVRPVTGFSNYAFALDWQRPARQMIATGWFYLTTDQWRYDGAR
ADAMANPLGGASFAGKTTADCLVESAQRGWMPSYPTFDRSPLELGRQAHEAGMAPGDYVS
GELRAGRLHFAAEDPDAPENMPRVLANWRTNLLGSSAKGTEFFLRHMLGADNDVQASELD
ADHRPASMTWRDEAPAGKLDLMWTADFRNTSTTLHSDVVLPAATWYEKHDLSSTDMHPFV
HSFNAAVDPPWEARTDFQTFQELAHLISRMAATHLGTQTDALAVALTHDSPDELATPGGV
VDAERGWVPGVTMPRIVAVERDYTQIGNKFDTLGPLLASAGMTTKTVAFHPDRELDELGE
LNGRADQGRGAGAGSPLVDTDIKAADAVLKLSGTTNGRLATQGFRTLEARTGTQLADLAA
ADEDKRISFADTAVQPRSVITSPEWSGSEHGGRRYSAFVQNVERNKPWHTLTGRPQFYLD
HDWMIDLGEALPIFRPPLDMAHIYGGQALGEARSTATGETQVAVRYLTPHNKWAIHSQYY
DNPYMLTLGRGGQTIWMSPADAERIGVRDNEWVEAHNRNGVVSARAIVSHRIPAGTVFMH
HAQERTMNTPLNESTGKRGGIHNSLTRIMIKPTHLIGGYAQLSYSFNYYGPTGNQRDEVT
LIRRRGQEVQF

>PFR_JS14_177/PFR_JS14_177(Transporter, major facilitator family protein(1209795:211153 Reverse
MATTPAGAPSSPGAALHTSGRVLTNWNPEDAATWSPRIAWRTLAISTYSMILAFCVWFLV
SAIAPKLNSIGFGLTTGQLYWLAAMPGLSCGLIRLVYMFLPPIMGTRKLVGWSSLLYLIP
MFGWFFAVQNPHTSFWVLMVLAFTCGIGGGTFSGYMPSTGYFFPKRLQGTALGLQAGIGN
LGMSIIQLVGPILMGFSLFGITWLAPEHTASGNLWVHNAAIFFVPWTIVAAILAFTLLKD
VPVKASFRQQIDIFSNPDTWLMTLMYVMTFGLFSGFSAQFGLLINSTYGETSRFAGMAAL
PQGVTYAFLGPLIGSLVRAGWGPLCDRFGGAIWTFTSGVGLVVTLGWAALFLNPSDPGQF
PGFLWAMLIMFFFAGIGNAGTFKQMPMIMPKRQAGGAIGFTAAIGSFGPFFIGIALSAMN
AAVWFWICAAFCALCSVICWIRYARPRAPFPG
>PFR_JS14_1781PFR_JS14_178[Molybdenum cofactor biosynthesis protein A[1211297:212472 Reverse
MPATPLPSADGALRDRHGRTAHDLRVSLTDRCNLRCSYCMPPEGLAWLPTDQMLTDAEVT
RLCTLAVTHLGIHKIRFTGGEPLLRKGLESIVAACAGLRTDRGSSPELALTTNALGLAHR
ARALADAGLDRVNVSLDTLDREHFARITHRDRLPDVLAGIRAAQDAGLTPVKVNAVVTRA
INAPDLPELFDFCLDNSLQLRVIEQMPIGPEGSWDRASMVSRAEILELLATRHQLAELSS
PPTTGTLPDGALPDGMPPSTVQPEHSAPSTSAPHTAEPTVAEPTTAPLDPHAPAQLWQVD
GRADTTVGIIASVSAPFCQACDRTRLTSDGQVRSCLFSTTETDLRALLRSGATDAQLADA
WRTAMWAKPRAHGLDEPWFAVPSRTMSRIGG

>PFR_JS14_1791PFR_JS14 179(Putative molybdopterin-guanine dinucleotide biosynthesis protein A[1212571:213242 Forward
MPGMFGRVMRDDRAMAATPSGARPDAGRRGRVGAVILAGGGGQRLGGVSKADLRLGQRRL
LDIVLSGLVPAVDGDAVVAPRDVEVPPGVRRTLEGPPDGGPVAGLAAGLAALAGSHALVL
VTAVDSPGIVDLAPLLVAALSARPDADGVVARGGEPAPFRQYLQAVYRAGPLRRLLADAG
QVRNRGVARTLRVLNLVELPSPADLCRDIDTPDDLDWWRGRLV
>PFR_JS14_18001/PFR_JS14_180[Molybdenum cofactor synthesis domain protein(1213615:214121 Reverse
MPHSDYDLAGIRAAIITTNNRVLAGERPDRGGQLAVEQLAAAGLQTSEPVVIPEEHHAVA
EQLRDSLDEGNRLVIVLGGTGFGIRHESPEVVREAIEVEIPGIAEQIRAHGLTNTPLSPL
SREVVGVTARDKTGALVVASPSSKGGVADTLSVLIPLLKDIFGQLDEI
>PFR_JS14_1811PFR_JS14_181[Molybdate ABC transporter, periplasmic molybdate-binding protein1214341:215117 Forward
MRTRPFALVTACLLSLTLAACGSSKGSGGASSSQNATLTVYAAASLTESYDELGKQFEAS
HPGVKVTFSYAGSQTLVDQLDNGAPADVLATANTSTMAKASDKKLVGQPTTFASNVLTLI
TPAGNPAHVTGLDSSLDSAKLVICAPAVPCGAATTQLTGLLGVTLHPVSEEDKVTDVRAK
VSTGQADAGIVYRTDAMASGDAVDTIPIADADKVVNDYPIATVTASRQQDLAGRFVALVT
SPAGRQVLDAHGFSTPGQ

>PFR_JS14_182[1PFR_JS14_182[Molybdate ABC transporter, permease protein(1215114:217234 Forward
MNDARPRRRAPRVSPAPWWLVALAGVALAYLVVPLLFMGAKVPWASFGRVITSDSARDAL
WLSVRTCAAAIVIDLVLGVPAAVALSRRWRGVRVARVLVALPLSLPPVVAGLALLVTFGR
KGVLGAGLEAAGVHIAFSTIAVVMAQVFVSLPFLVITLEAALRSRTQGLEQTAAGLGAGP
SRVLFTITLPTVAPGLARGTALALARCLGEFGATLTFAGSLQGVTRTMPLEIYLAREADS
GTALTLGVVLIVAAAVIVALTEWPGRRRRPAAEDEPASPTPTDVPDPAGQQRAAAVPVHV
DGAVTARDWQVSLDIPVGRVVAVMGRNGAGKSTLAQVLAGALALDSGTASIGPQVHDTAT
TFTPARRRGVAMVRQDPQVFAHLSVLANVAYPLRARGVPRAAARRAAHAQLAAVGADQLA
FRRGDELSGGQAARVSLARALVFDPRLLILDEPTSALDVQARARVTQVLADRLAHRGTTT
VLITHDVVEAVRLASWLVVLEHGRVAEQGEPARLLAAPTTDFTARLAGLNIVSGALIVGA
DALPGIAIGSRRLAAARIDPDSLFPGTLSPGELFPGALPPDALAPDTPLSDSMPPDSMPS
ASTAPGAGFPAPGSPVSLVFAPEAVSLFRVPQQGSPRSLLPGVVQAVDAASGLVTVRVAL
DDGPVISARITPAAWAELQLAVGQRLWCSVKATQVRLVPAPAPVGP
>PFR_JS14_183[/PFR_JS14_183[Putative CoA-substrate-specific enzyme activase1217427:221803 Forward
MSDDALRLGLDVGSTTVKAVVMDGGRIVFSDYRRHNADVRGEMKRLLLDIRNRFPDDVLK
VAMTGSGGLGVARMMGVDFQQEVIAATAAIERLNPEADVVIELGGEDAKITYLHPTPEQR
MNGSCAGGTGAFIDQMATLMHTDAPGLNELAARFDHLYPIASRCGVFAKTDVQPLLNQGA
AHSDIAASVFQAVATQTVAGLACGRPIRGKVIFLGGPLHFLPELRAAFRRVLGDHVNDYI
TPDDAQLYVAIGAAFLAGGPTLSLPHLAAELDSANEVSVASKTMRPLLLDDAERAEFIER
HSRATVPQGEMADAKGHLYLGIDAGSTTIKSVVIDDEGTIVHSSYGSNQGDPVAAAVGIA
RTVLGALPAGANLARACVTGYGEDLVKTAIHADEGEIETMAHFRAAKVVCPEVTSVIDIG
GQDMKFLRIRNGVVDSIAVNEACSSGCGSFLQTFAQTMGTDVREFARVGLAADAPVDLGS
RCTVFMNSSVKQAQKEGAGMGDISAGLSYSVVRNALYKVMKLRDTGELGDHVVAQGGTFL
NDAVLRAFELLTGVQVTRPNIAGLMGAYGAALTARSHAVDGEVSAMMSRDLDAFSVESSQ
RVCQLCQNHCKLTITLFDDGGRQVSGNRCERGASLEARPRKSQIPNLYDYKYKRIFGYRR
LTDAKATRGEIGIPRALGMYEDYPLWFTVLTELGFKVMLSGRSNHDLFEAGMESIASENV
CYPAKLAHGHIEWLLDRGVKTIWMPCVSYELKQFDEADNNFNCPIVAFYPQVLEKNIDRL
REPGVRFMDPFLNLNDPDKLAERLVEEFADWNVTRDEAKRAVAAGYAELAHTHADIRAEG
DRALQYMREHKMRGIVLAGRPYHVDPEIHHGIPDTIAQLGMVVLSEDALTNGMTTTGFSR
PLRARDQWVYHTRLYEAAGQVRSEPDLNLVQLNSFGCGVDAVTTDQVQDILEQGDDVYTV
LKIDEISNLGAAKIRLRSLQAAAAERPVSSEVDTSEPITVPAATTPAFTKEMKATHTVYL
PQMAPIHFRVLAPLFKRHGYTMELLEHASREDMECGLKYVNNDACFPAIMVIGQLINKFI
DGGGDPEKSVVAITQTGGMCRATNYVGMLRRGLAAAGFSQVPVLAISAQGLESNPGFKMT
PTIVNAALQGLILTDLLQNVLLRVRPYERDEGSAMALYQRWNALVCEFMTTPRYSAIEGR
KLSFKWLCRQMVHEFDELPLLDIPRKPRVGVVGEILVKFQPDANNNLVDVIEDEGCEAVL
PGLMGFFLQSMETGDWRWENFGMGRTSRHVKKMALWFIEQMSGTANAALAATHGKFDVPE
SMHAMAERAQQVISLGTQAGEGWLLVAEMMHLIEHGTPNVICAQPFACLPNHVVGRGMFK
TLRERYPMANITSIDYDPGASEVNQLNRIKLMIATAYKNAEDSGLAGWNNDFDTDSPLDL
PSVLGATRGDGNAVNARA

>PFR_JS14_1841PFR_JS14_184[ITransposase, ISIxx5(1221812:222846 Reverse
MARVGLSFSDRSEISTASKAGWSVRRIARHLGRCPSVILRELHRNSTKTRGYQAVTADVR
AQRRRARPQQRKVAGDPVLQARVEADLAASWTPNEIAGRLRLEATDPTVERMANSADARG
RTVSGEAIYQYIYAIPKGELARKGIFLQSKRTKRRPRTTGRTRGGPIVGMVPIAERGEDA
AQRRVPGHWEGDLIIGKNGTSCAATLVERMSGFTGLLALSSKHAEPTADAVIEFFNDLPE



MMKASLAWDQGSEMAQHAKVSLATAMPVYFADPHSPWQRPSNENTNRLYREYLPKGTVIP
DHQPYLTTIAEEINNRPRRRLGYLTPTEAFARLLAGEPHVASTP
>PFR_JS14_185[1PFR_JS14 185(]L-aspartate oxidase 2 (LASPO 2) (Quinolinate synthetase B 2)(1223088:224677 Reverse
MSTSTRLGQQLEAPAPTWNKSAAVVVVGGGAAGLSAALPLAAARIPVVLVCRSTLLDTAT
ARSTSRGIGWRNPPTSEQLASAGDGLTDPAAAGRLIEQAPELLDWLDALAHQISSVEQDP
RQPLGMTMQRTLASVARVQELLPAGTLTIDTHSRAVDVLTDESGHVAGLRVSRGDGTIGD
YRAGTVVLATGGAARLWTHTTAPALANGDGLAMALRAGAALRDLEFVSFAPTALNAPREE
RLPGEAAAEMGPTLRQAGAELVDAAGSTIVPLDESQHLPDHELAIRLADWMAAYPGATAF
LDARGIGDQAWQLAPHVVMAQASREHGINPARQVIPVRPAAQAFVGGIAINEVGATTVPG
LYAAGEVASSGANGASGPADGLLIDALVGGTAVGRHLAQAELPEAADSTDRALRGFLPTD
ALAGVRTSADEALGLRREHEKLRTTSDFLARLPHEEDFGEDELTGTNLQAIAAALAQAAI
ARPESRGWHRRIDHAGASDKWAKHVVVSLADDGTLQVTTAALDKPVTTR

>PFR_JS14 _1861PFR_JS14 186[1Mebrane associated protein1225288:226085 Forward
MRRLWRRRIVTPDERITYVDAVRPSKPAGRNRPDKHDDGSEEASPERLNWLRAGVLGAND
GVVSTAGLVLGVAGASADNRAILVAGVAGLVSGSMSMAAGEYVSVSTQRDAQRSGLAKER
AALERDPDGKLDQLTTAYESKGISHDLARQVAVELTDHDALAAHAEVELDIDPDELLNPW
AAAFASMLSFAIGAVVPLLLITLVAPSARVLATVLASALALAVTGVVSAKLGGSPTRAAT
VRNIGGGMVAICITYVIGALLGSHL

>PFR_JS14_1871PFR_JS14_187(Methylase involved in ubiquinone/menaquinone biosynthesis[1226096:226776 Forward
MADQHPFARHWNHNSHYYPRIAELLDGHRVVLDVGCGEGTLARYLATGDTVPVGERRDGL
KQPQPAPESFDDKDLRHEVVGIDADAKVLAPDAPGVHFMLADAQQLPFPDASFDAVVSVG
VLHHLNEDLGLVEMRRVLRPGGRLVVIDTARSPVPFGPLEIRDMAANLVLGLGKTRWRPD
TLTAEPDLNWTQSRELIEGNLPGAHWWRVPLWRWVAVWDAPAARRA

>PFR_JS14 188 /PFR_JS14 188 IRibose-5-phosphate isomerase B[1227111:227593 Forward
MRIAMGSDHAGFDLKEHLKEYLQGKGHEVIDVGTHSTESVDYPIYGAAAARKVADGEAAT
AIVVCGTGVGIGISANKVHGIRCAITSDVYTARMSRAHNDANALALGGRVVADGLAEEIV
DVWLATDFEGGRHARRVGEITAIEDGQDITADDLDEHDQL
>PFR_JS14_1891PFR_JS14_189(Sulfate adenylyltransferase subunit 1[1227878:229227 Reverse
MSTLTDTTVNPEAALTQRTLLHLATAGSVDDGKSTLVGRLMYDSKAVLADQLEAVERVSH
DKGLGTVDLALLTDGLRAEREQGITIDVAYRYFSSAERSYILADCPGHVQYTRNTVTGSS
TADVLVLLVDVRKGVLQQTRRHLAVGALLRVPHVIVAVNKIDLVDFDEAAYAPVEKQIRE
VAHEVGLDDITVIPTSALTGANIVDRSDDLPWYTGPSLLELLDNLDPVPDAVEGFRLPVQ
LVLRPQGGAIDPKYVEYRGYAGEISAGRVHVGDPVVVLPSGLRSTVAGIDLAGEQLDEAV
AGQSVSLRLADEIDAPRGSLISSVADAPEPVKQLEATVAWMAEKPLHPGARVLLKHGTST
VKAIVSQIVGKLDLDEMAPVTTDTLELNDIGRVSIRLAAPVMAESYLETRHGGAFVLIDP
QSGWTLAAGMVRGHEVFGDSLEPEPDWQI

>PFR_JS14_190/PFR_JS14_190(Sulfate adenylyltransferase subunit 2(1229230:230297 Reverse
MNNPPLESSLADTATTDSFIPSGTGASIFGQPTNSRENPRGATSAGQPAGHHASHDTSGA
LSHLAALEAESIHIFRETVGELEHPVLLFSGGKDSVVMLHLAAKAFWPGRVPFPLLHVDT
GHNFPEVLAYRDATAERMGLRLIVAKVQDYIDDGRLQERPDGTRNPLQTQPLLDAIAEGG
FDAVFGGGRRDEEKARAKERIVSLRDEFGQWDPRNQRPELWNLYNPRHQPGEHVRVFPLS
NWTELDVWNYIADQHIELPSLYYAHDREVFEHNGMLLPVSPVTTPGADEPVTTRHVRYRT
IGDMSCTGAVLSDAETINDVLVEVATTHITERGATRADDRLSEAAMEDRKKEGYF
>PFR_JS14_191/PFR_JS14_191(Phosphoadenosine phosphosulfate reductase(1230327:231076 Reverse
MSTQTQATPTPVSHGPGRERSVAELKALVEQANIALADATPEQIATWADETFGKSLVVAC
SMAGDTVLPHLVSQHAPGVDVLFLNTGYHFAETIGTRDALIDSINANIFDVTPVQTVAEQ
DAEYGEKLYERNPTLCCQLRKVEPINRELAGYEAWVTGIRREDNANRAHAGVVEWDETHQ
MVKVNPLAAWSFDDVLEYASIHQVPINLLLTAGYPSIGCEPCTQPVAEGEDPRSGRWAGI
AKTECGLHL

>PFR_JS14_1921PFR_JS14_192(Sulfite reductase(1231073:232878 Reverse
MTASKPSPRSRKDAAATAKASTDQAAAGPAQSPATTPAPPARKPSLKKANKRPEGQWAVD
GQEPLNANEVVKAADDGLHVRPRIIDIYSKTGFDSIPEDDLQTRFRWWGLYTQRKPGLDG
TANATMSDTERSDKYFLQRIRIDGMPLSIQRLRVLASISTDFGRDTADITDRQNLQVHWI
DVADLPEIWRRLESVGLNTVHTAGDAPRAFTASPVAGVSANEIVDPTPVIAEIREKWIGT
EEVSNLPRKFKTCFTGDPSLDVAHELNDISFVGVRHPELGPGFDIWAGGGLSANPHLAER
LGAFVTADEAADVWHAMILVFRDYGFRRLRNKARMKFLVEAWGVEKLRDVLEREYLGHKL
ADGPAPEAPTEPGDHIGVHDQKNGRKYVGFAPTVGRLSGTILAKVADAAEKAGSDDVRFT
PYQKLLVLDVEPDRVDQLVADMEELGLTAHPKPFRRNTMACTGIEFCKQAFTETKAPAAR
MVDDLDTRLADVTLPGPITLNMNGCPHSCARIQVADIGLKGQLTRTPEGETQQTYQVHLG
GGLVSSNRDDPGLGRTVRGLKVTPDDLTDYVERLTRRFLEQRADDEGFAQWAHRAEEDSL

R

>PFR_JS14_193/PFR_JS14 193[1Subl(1233666:234772 Forward
MTSRFPTAVPRGAAHASGSPGPRPVSRRRFLLGVSAVVGASALGASALAGCSNIASAGTR
AGQLTIVGFAVLSEADLGLAAEWGTTPGGSGVKVQTSFGASGEQSRNVANGLPADFVHFS
LSSDMTRLVDKGLVSQDWKKGAHNGIVTKSVVVLVVRPGNPLGITGWDDLARPDVKVVTP
NPSSSGSARWNILAAWAHIGADGKHDDQAEDFLGKVLSNTVSLPGSGRDATTAFTSGNAD
VLISYENEAILARHKSPGVFDYIVPEDTLTIENPGAVLTNAQSASAASWLDFAHSDRGQG
VLAGFGFRPLAGAVPAQVMGANDPSDPYPTPGRLLTIDKDFGGWSKVNKKFFADGGLVTK
LLSKVASS

>PFR_JS14 _194[1PFR_JS14 194(]Sulfate-transport membrane protein ABC transporter cysT[1234769:235833 Forward
MSQHSVGQHGLGQHGPGQLGLGLLASDTVISGVTGIAGATEIPARATRPARTDAGETPAS
RALLGAVWDALRSRLRRSGGGKGNGGESKSGRRALTGSSGIGLGVAVLWFSLLVLIPLAA
VVGTAASGGVGPFVAALTNKQTLNAILLTSGISLLVTALNVVVGTLIAWVLVRDRFWGRS
VLDVVIDIPFALPTVVAGLVLLSLYGDGSPLGIDIANTRWAVVFALAFVTLPFVVRAVQP
VLEELDTDVEEAAGLLGASQPTIFVKVVLPSLVPAITSGAALSFARGISEYGSLVLLSGN
LPNRTEVVSVRVLSHIENGDLVSASALATGMLIIAALAIFGLDVIRRKAARRDS
>PFR_JS14_195(/PFR_JS14 195(1CysW11235823:236632 Forward
MIREPRPVKWGLRLFAIAYLTLLVAWPVALVVRNTFSSGFGVVAQTLSSPQVTSALRLTA
IVAGIAVVINLVFGVGISLLLVRYRFPGRRILSLLYVDLPMSVSPVVVGLALTLVYAKDAA
LGGALFHAGYRIIFATPGMVLATVFVSLPLMIRELVPVLQEIGDDQEQAANSLGASGWQA
FWRITLPGIKWAVVYGVVLSLARSLGEFGAVKVVSGNVSQLTQTATLAVEETYQNFDQQT
AYTVALLLTLATVISIIVVSILRPKETAK

>PFR_JS14_196(/PFR_JS14_196(Sulfate-transport ATP-binding protein ABC transporter cysA1(1236629:237681 Forward
MSIEIEGLNKSFGDFAALTDINLTIPTGEITALLGPSGGGKSTLLRIIAGLEKADTGTVV
IGGTDTTTVPARKRDIGFVFQHYAAFKHMSVAKNVGFGLTVRKRPKDEIAERVDELLGLV
HLSQFADRLPAQLSGGQRQRMALARALAVRPKVLLLDEPFGALDAKVRKELREWLARLHE
QMQVTTVFVTHDQEEALELAQSVVVINRGRIEQIGAPEELYDEPANRFVMGFLGDTTTLD
GQLIRPHDIRVHAEPRPGAIPGILERVQRIGFEVRLTVRPTEPGQPEVTVQLTRTVHKTS
GILEGDAVWLEPLLGARTVPAVVPGEDLETPLTDADEQEVGASGTETVAA
>PFR_JS14_19711PFR_JS14_197(1Cobalt-zinc-cadmium efflux permease1237907:238947 Reverse
MEAPQHKDGRATRRPGRHKDRHKDRHKDHDHGPGAAELAGRPGDFRKRLWITFAITATIV
VAQAVGSVLTGSLALLTDTAHALTDASGLLVALVAATLMLRPATSKRTWGFRRIEVIAAL
GQATLLLVVGLYAAIEGVRRLVSPPEVPANELLVFGVVGLVANVIAIVVLSSSRDANFNM
RAAFLEVLNDALGSLGVIVAAIVIATTGFQRADALAGLFIAALIVPRAFTLMRETTRVLM
EFAPDDLDLDEVRAHILGLDHVREVHDLHASTVATGLPTITAHVVLDDECLTDGHAADVL
RDVRECVAEHFPVAVHHATIQIEPGGPSACARGICEPLAIGHADRS

>PFR_JS14 198 PFR_JS14 198(ITranscriptional regulator, ArsR family[1239237:239635 Forward
MDTAPSGDQDPADNDCREPVTTEAMVPAADLFHSLGDPNRLIILHHLQLGEHRVVDLTAH



LGLSQSTVSKHLIVLRDAGVVAVRPQGRASVYSLAHPETLVELLSAAERFLGLTGGAVTL
CPLHGPGVVADH

>PFR_JS14_1991/PFR_JS14 199[1ABC-transporter transmembrane component1240000:240830 Reverse
MTTLVENPTVTTSPVATGLHNRADLAQTVRNSLTMAYRGLLKIRHNPEQLVDVLVQPILF
TLMFAYLFGGAIAGNVASYLPALIPGILVQTVITTSMVTGTQLREDMDKGVFDRFRSLPI
ARIAPLAGALLADTIRYAIATTLTFAMGYLLGLRPAGGLGRVVVAGLLVMACAWAISWIF
ALLGVVARTAASVQGFGMIVLFPLTFLSNAYVPVDTLPAALKWFANVNPLSHLITAVREL
INQSTISGEFWLTLLGAAVIVAIFAPLTVRAYMRRA

>PFR_JS14 2000/PFR_JS14 2000]Daunorubicin resistance ABC transporter ATPase subunit(1240827:241897 Reverse
MTETLAVEAHGLVKQFGSNRAVDGVDLAIDQGAIYGVLGPNGAGKTTTISMLATLLRPDA
GSATIFGHDVERQAGIVRQLIGVTGQYASVDETLTATENLMIFGRLLGLSRRQARAKATE
LLEQFGLTDAAARPLKNFSGGMRRRLDLASSLIAQPPLIFLDEPTTGLDPRTRGQMWDTI
RSLVAGGSTVLLTTQYLDEADQLADRVAVIDRGRVVAEGTPDDLKRSVGSASLIITLREP
ADAVPTMAVIERVLGVAASRSPESGRLTMPLTDPDHVTDLLNALRADSIGLVELSVQKPT
LDEVFLTLTGHDTHSADPSTGASDSADPTESPRTESPRTDASATSTNSSAREANAA
>PFR_JS14 201PFR_JS14 201(ITranscription regulator(1242430:243455 Reverse
MAARNTAGSWNGGSAGRGNAGNGGHNRRHRGRPRNDHGVPRNASRNHRSEGYDPRGNDVR
GNDWWNDDPDRSNASAQPFGTDRADRPDWADRPDRPDRPDRPDRPVRPDRPDRPDRPNRP
DRPTGSDLSGRADPSHDSDDGASRGQSGSQPDVATNVTGRLVYLFALMRQSEAQLRRDRG
GRGVMEGQGRVLHMLALHSPIAQKELSYLLGIRPQSLGELLGKLEESGQIARHPDPDDRR
AQVVEITARGRAADSDRPAAPGDPFAVLDPDQQREFVTLLDQVIDGLEASIPGGIDRHLQ
TMRRVWVDNDGWDPEAGPSSGPYQGRGPGFGWPGGRGRRRN
>PFR_JS14_202[/PFR_JS14_202[INAD(P)( ) transhydrogenase (AB-specific), alpha subunit1243814:245367 Forward
MRIGIPRESLPGERRVAATPKTVPQLIKLGYEVVVEHGAGQQASLPDEEYEAAGASLGDS
KTVWDSDIVLAVNEPSVEELGAMHRGATLATFLHPRENPGLIEALQKAGVTGMSMDMVPR
ISRAQSMDALSSTANISGYRAVVEAAYAYGRTFGGQVTAAGKVAPAKVFVIGTGVAGLAA
LGAANSMGAEVFATDVRPETAEQVESMGATFLNVKAPEEAEQGVSSDGYAKETSDDYNKR
AADLYAEQAKKVDVIITTAAIPGKPSPKLITADMVKSMKSGSVIVDLAALGGGNCELTKP
GEKYTTDNGVTIGYTDMPSRLPTQASQLYGTNLVNLVRLATPDKDGKFVDDFDDEVLRN
MTVTKDGEITFPPPPIQVSAAPTPAPAAAAKPAAEPAKPKPPKPWYFLFGIVGATAVVLI
ALLTIAPTSFVTLFSVFALAGVVGYYVVWNVSHALHTPLMSVTNAISGIIIVGAMLQLPK
DNPAIMIIAALGVLIASINIFGGFSVTRRMLNMFRKD

>PFR_JS14 203/PFR_JS14 203 INAD(P) transhydrogenase subunit beta1245374:246786 Forward
MVLLETDYINNFINSTFIVSGILFILALAGLSKHESSKRGNAFGILGMALALIAAVVSMI
NGDTKAIAWVLLVVAMIIGAAIGLWKAAKVEMTGMPELVAQLHSFVGLAAVLIGINTYIE
HPDADAFHMYEMWIGVFIGAVTFTGSIVAWGKLSGKMKSAPLTLPGRNWLNLGGLIAIIA
FGVWFANGGGWLPLILLTVLSLALGFHLVAAIGGADMPVVISMLNSYSGWAAAFSGFSLG
LEVLIVTGALVGASGAILSYIMCKAMNRNFVSVILGGFGQETATADAGPQGDIHEVDAAQ
VAEMLKDAESVIITPGYGMAVAQAQYPVAELVKKLQANGTEVRFGIHPVAGRLPGHMNVL
LAEAHVPYDIVMEMDEINDDFKDTDVVLVIGANDTVNPAAMEPGSPISGMPVLHVWEAKQ
VVVFKRSMSAGYAGVQNPLFFKDNTSMLFGDAKASVDAINAALPATADAK

>PFR_JS14 204 1PFR_JS14_204[Hypothetical protein(1247019:247378 Reverse
MTLPGVESALESRYVRNVVRDHGLPEGERQVWLGRTRVDCLIPEYGLIIELDGRAHHEHR
RFRDMGRDNANLVDRGLVTLRYGWHDVASRPCSVARQLASLLRRRGWTGTLKPCTRCAH
>PFR_JS14 205[1PFR_JS14 205[14-alpha-glucanotransferase malQ(1248053:250008 Reverse
MSTHRKPGTPASPDGARGQQPDHPRFIRPAPDDPVQRAALLRRLVPLGVNGTYIDATGRE
VRVPTATLELVSAAFEDSLPRGIGPALVCTPGRYHPELFGTLVPEDGGPVQAHGVVNTPG
YHVLYTVRGVRRLVIATPEHLREPQRSWGWQVQLYAARSRDSWGIGDFRDLGQICRIAAQ
QGAQCVQVSPVHAIAPVSHPKDSPYSPASRHFLNLLHIAPGFAPGAERVNLSDLSARGRA
LNDERLIDRTAVWALKREALERIWQAVRDEPNIEFREFRRHRGRALTRFATWSAIAEDLD
SPDWPDWPTELHNPEGVDVARYAHEHADRVNFFSWCQWVADWQYGRACTEGVDVIADLAV
GFDRGSEDAWAFHGQLCFDFEIGAPPDEHNQDGQRWGLPPFSPQMEERTDFAAFRDMVAR
GLAHTHALRIDHVMQLWRLFWIPRDADPADGAYVHYPVHALLAILRLEAMRTNAWIVGED
MGTVAPGMRETMHGIGMLSNCSAVRTPIADFPELALGTSSTHDQVTIAGLLTGADAAELR
RIGKRSDWAQIERSRRKLAEMAHIDPAKPAHRISNADIHAAVVARYRLLAQSPSRVVLAS
LDDAAAVRERPNVPGTIDEYPNWRLALPEPIDTLLNAPLARDVVAVMRETR

>PFR_JS14 206 /PFR_JS14_206[Hypothetical protein[1250079:250561 Reverse
MGDNTEDRSVDASASPTNASASTPDAGNYRDLPDDLPPADLVALNDPSGTPSTLAFRMIA
LAGEARSLAMRAIAAAESGGFVDAESLIEQAHGSYDRAHQVQKALTEAHRRDIQPAVDLL
LVHAHDHLVMAQMALDNAEITRLYRRITALEAEPRLTRE
>PFR_JS14_2071PFR_JS14_207[Hypothetical protein[1250619:250978 Reverse
MALFGIGRKHHGQRHYAARPADTFAAVLAATARDDSGFTQKDHDAAHHVVELTSKGSRLT
YGDRFTVSFAPATGGTLVKVEGAGATEFAATSSARMQKEFDRLFSEVYAELRRDKKFIG
>PFR_JS14_2081PFR_JS14_208[Riboflavin biosynthesis protein RibD[1251446:252666 Forward
MGAHRPGNGSGRVDARRDSQSPFAPASSAFDAGSGFGPRADDAAPDVGASAQPLTEKRVL
PRELAALRRAFELSARGPADDPNPRVGCVLLAPDGGVIAEGWHRGAGTAHAEAAALAAAR
AAGSDVRGATAVVSLEPCAHWGRTGPCAVALADAGITRVVFSVPDPNPVAAGGTQVLRER
GVEVIGGVAEASGREALGDWLARQVAPLPGEVGARPQVLVKMAATLDGRVAAADGTSRWI
TGPAARDHAHGTRARVGAIVVGTGTLLADDPALTARLPDGSLADHQPLRVVMGTRPVPDD
AAVRGPGGALLALRTHDPAEVLRELSSRGVREVLIEGGPTIASAFLAAGLADELHAYIAP
ALLGAGAQAVSGLGISTITSALRFHIVDVHRLGDDLLVVARPRPPG

>PFR_JS14 209/PFR_JS14 209 Riboflavin synthase, alpha subunit1252756:253418 Forward
MFTGIIEEIGTIDTSAPAEGGGARLAIRGPLAVSDATPGCSIAVNGTCLTVVDLPGDDSF
VVDLMPETLRRTSLGRLSQGSQVNLERAMRADARLDGHQVQGHVDGLATLLERTDADGWV
ELEFGVPDALGPLIAEKGAVALDGVSLTVTHVGPASLGVALIPETLRMTTLGGLEVGDVV
NIEVDPVARYVERQLQAAGLVGSVADGVAAGALQEAGVQA
>PFR_JS14_2100/PFR_JS14_210(Riboflavin biosynthesis protein ribA2(1253415:254884 Forward
MNTIAEALEQLRAGRPVLVADSQSRENEVDAVLSAELATPATVGWMVRHTSGYLCAPMTG
ERADHLGLPLMVPRSQDTLHTAYTLSVDAASGVTTGISGHDRSRTANVLADPAATPADLYV
RPGHMLPLRAVAGGVRERGGHTEASVELCALAGLAPVGVISELVHDDGSMMRMADAEPFA
AEQGLVLVTIEALIAELDARGAAPFSSPRAVGEWNPDRVTRVAQAHLPTRHGDFTVVAYR
DLRTGAEHLALSAGAVAEALDGPARGTSQQRAPQQTAQGASQQPVQGALQQTVPQQGAPL
VRVHSECVAGDVFGSRKCDCGAQLDRALELIAAQGGVLVYLGGHEGRGIGLAEKIAAYAL
QEGGADTVEANVARGWDPDLREYGAAAAILRDLGVRQVRLLTNNPDKVQALAGQGIGVDQ
VVPLVVGVTAQNIDYLRTKVAKMGHLMDVESMLGVVDAGDGPVLGRHAGQGPVSERHAGG
SPVSERRAS

>PFR_JS14 21111PFR_JS14 211(16,7-dimethyl-8-ribityllumazine synthase RibH[1254881:255348 Forward
MSGVGAPALSVDGSGMRIVVWAASWHTTVMEGLLGGALRALAAAGVADPQVVRVPGSFEL
PVAAMKAASAGADAVVALGVVIRGGTPHFDYVCQAATSGLTEVALQTRVPVGFGVLTCDD
EAQALARAGLPGSTEDKGAQAAEAAIATVLALREL

>PFR_JS14_2121PFR_JS14_212[ICitT protein[1255505:257013 Reverse
MTTHDNNSTASAIQEKPTKTPPLAPVRVKIFFDWKRALIPVIIGLGMFLIPTPGGLEPRA
WHMLALFVATIVAIIAKVMPMGAVCLVALTISGLFGLTPVVPGKGDVGMLSGFANSTIWL
IGIAMLLSRAVIKTGLGRRVALFFISVFGKKMIGVAYGFALADLVLGPGIPSASARGGGI
MYPIMQSVATAYGSEPGPTARKAGSFLAIAISQIDTIVCAMFLTAMAGNPIMASLAGDLG
VHMSWTSWFVGAIVPGLVALIALPYFLYKIYPPEIKDSPEIAAFARGELKDMGPMSRAEK
VLTADFVLLLLLWIVGDMAFGINATVSAFIGLAILMVTSIMTWEDIIKEKAAWNTIFWFA
VLVMMAGALNTYGVVGWIAKGIARGVGGIGWHMGLVVLILVFFYTRYFFASAVAHISAMY



AAFLATALALGAPPMLAAMSLAYTALLSMGLTQYSGGPGPALFGSGYNSTGRWWGVSFLC
SIPSLLIWFVVGGAWFKVIGWW

>PFR_JS14 213[1PFR_JS14 213[IHypothetical protein(1257315:258412 Reverse
MGFSMRMSKGVRVRASSRGLRVSVGPRAARVHFGTGRAGISTGAGPLTVYAPLGGGRGTS
TSSASRQLRGATNGLQGSSKAEQIRALAEAIQKILSLHREDFTVATHPQIPRPAVPSADT
LAQKYETQVVSQFNILQRRQRREARAQIPQLIETERQQLIAQAEADRQELQQAWDSFWTG
LVANDPATVMAALGAAFEDNEAAAAAVGVHGDELSLTVEVPGIDVVPTRMPGTTAAGNPS
LKKATKTELNDLYLLMVSGYVLVTVKEALATAPAIGSVHIVAFRQTRPDAYGHVSAEAVL
AASFTRGSLTGIQWQTADAIQILNDASTELVCIQQGAARELKPIDPGANPEIAELLAAVD
VETNS

>PFR_JS14_2141PFR_JS14_214[1DNA protecting protein DprA[1259410:260264 Reverse
MIDEQRALFVALVRGPFRRHLMELRQRLIEGTSLTDIAADHIDGLDTVEAASLIGQWEGA
GERLLTWLDDDYPNQLRDVHDFPPVIFVRGQLRQNDRGVAVVGSRSIDQGGASAADAISD
LLVERSLTVVSGLAEGTDTVAHQAALDTGGRTVAVIGTGIDRTYPAKNRALKMAIEKSGL
VLSQFWPGEAGRRYTFPMRNAVMSAYALATIIVTATEESGSRHQARQAISHGRPLVLSAS
VATGTSWGRRYAQDEAAMVRVAGSPEEAVTAALEMIGELSGSLG
>PFR_JS14_215(1PFR_JS14_215(Putative type | restriction-modification system, R subunit[1260413:263778 Reverse
MGNFDFITADWPQIHNDCARAESYVITDPRSACIYARRSVETLVRHLYFLLDLAEPYRDD
LVTLINEPAFRTGTKAPDVIVRKLNLLRKLGNTAVHESRDIPRSASHNALRELFHVVVWA
AYNFSTHPDQVPVGKQFDAKLAAQSAPLPREAAAALIDKFRAADERHREELAARDNAIAE
LEAERTRLLAKLAAAQAAKTQPDDHDYKESETRDAYIDLLLHEAGWALDNPRDREFPVVG
MPNESGKGFVDYVLWGEDGLPLGLVEAKRTRRNPEEGQHQAKLYADSLEQMTGQRPVIFY
TNGYQHTIWDDGAGYPPRQVGGFYTADELALAIRRRTARKQLTHVPVNGDIAGRPYQRRA
IAAIDHSLDHKQRSSLLVMATGSGKTRVTIALIDQLAKAGWVKRALFLADRTALVNQAVS
AFKQHLPNTPTVNLLTEKATDGRVYVSTYPTMLNLINEVDHGARRFGPGYFDLVVIDEAH
RSVYAKYGEIFAYFDSLLVGLTATPKDQVDHNTYRLFELEPGVPTDAYSLAEAVADGYLV
PAQSVSISSKFLRQGARYDELSEAEKDRWDSVDWGDDGPPDEVDAAEMNKYFFNADTVDK
VLATVMERGHKVASGDRLGKTIIFAKSQAHAMYIKERFDAGWPEFAGNFASVITHSVDYA
QDLINNFSNPDAAPHIAISVDMLDTGINVPEVVNLVFFKPVYSKTKFWQMIGRGTRLSPD
LYGPGKDKDGFFVFDFCGNLEFFNQDLPETDGATQKSLTQRLFESRLRLIGQLDRTQTEP
DLRASTAESLHHFVGGMSMDNVIVRPHRRAVERFATPRAWESLTTDDTNEALSLAGLPSS
VIDTDEQAKRFDLLMLTGQLAVLEADQVALDRVRTTGQAIADNLKDKTAIPAIRAQAERL
EELASDEWWVDVTLPMLELARLRIRGLVRFQDKKQRNPVYVDFEDIFTDPKDVPLPTMTP
SVDIDRFRDKVQAYLREHQDNVALQRLRRNRPLTSQDITVLEQLLTASGADRDAIDHAAE
QQGGLGRFIRSLVGLDRAAATEAFSAFLDKATYSEAQIRFVELIIDELTHSGVMEPRRLF
ESPYTDDAPAGPTVFFPDPEIDTILDIIGRVNDNATPEGVA
>PFR_JS14_2161PFR_JS14_216[Restriction modification system DNA specificity domain-containing protein(1263778:264917 Reverse
MIHIGDLLVPFKELPTANHELPVLTLTERHGFMPQAERFNKRLATDDTSKYKVVRRDDIA
FNPYLLWAGAIAQNTIVDAGIISPLYPTFRVRKENDPRYVARLLLTEQLIAAYDKIAYGS
VPRRRRSSVADFLALPVPTQPPLDEQHRIAAILDQADAIRTKRRVQLLQFASLGVSAFQN
QFNPGSTTNTRLSNLCEFHSGGTPAKNQNELWNGTIPWFSPKDIKKHELWKSQDCVSEIA
IRQGSLRLFPADTVVLVVRGMILAHSAPTALLRIPASINQDLKALIPKAELDPEFLAAAV
TSQANWLLQRVTTSAHGTRKIDTRVLNSMPIPDVPLIDQKRFASKLHQINAQRSRVEAAL
ACDDELFASLQSRAFKGEL

>PFR_JS14 2170PFR_JS14 2177IN-6 DNA methylase1264914:266416 Reverse
MSVPTITMAPVITGDLKNKIDRVWDAFWSGGISNPMEVIEQITYLLFIRRLDELQTLAES
KARITGEAIENAPFQPGQDFMRWSQFKQVDPEQMFDQVSDQVFPFLKTYGERLGGPESDY
SQHMRDARFTIPTPALLAKVVDMLDDIPMANRDTNGDLYEYLLSKLSQSGTNGQFRTPRH
IIKLMVDMVAPQPTDTICDPACGTAGFLIGASEYVRDHHPEALTDQQLRHHYHHEMFHGF
DFDSTMLRIASMNMLLHGIEGAEVQYRDSLSEGAANDEDSYSLLLANPPFAGSLDYESTS
KDLQQVVKTKKTELLFLALFLKLLQAGGRAAVIVPDGVLFGGSKAHKTLRKMLVEDQQLD
AVVKLPSGVFKPYAGVSTAILFFTKTESGSTEDVWFYDVRSDGFSLDDKRSPVEGSDLPD
VLERWGQRTTSEKDRARTDQSFCVPKSEIAEQDYDLSINRYKEIEYDEVEHRPPLDIIAD
IESLDAEITQGMTDLKAMLG

>PFR_JS14_2181PFR_JS14_218[Hypothetical protein(1266470:266967 Reverse
MPAPDFDVVEFAALLRSLPPHLPISDAFEASQTQGSDSRWPTQRLHMTRWFEAQASLGSG
QYSRSAPNHSSRIAYQRLQSAYALVWIAEALGANAATLQTAVDDAAAEPDHRRRMGLLRR
HLPWDMIAELATRRLAEQRREPGPLGKQSLNALRKRLRATRFRRH
>PFR_JS14_219/PFR_JS14_219(Putative zinc-binding sorbitol dehydrogenase(1267341:268405 Forward
MTESMNAAVMYGPGDVRFEDVPRPACPEGGFVLKVEAVGLCGSDIRNLTTDSRSGQYPFI
YGHEVVGRVVETDTTEELYQVGRLLYVYPEAACLKCEFCRSGHSEQCINVEHYTEHPGGF
AQYITYTRSRVERGAVYPIPEGADPVLATLAEPLSSTYACIENVGVGLHDTVAIIGAGPI
GIMLAVLSKMRGARSVIIVDVTQARLDKAGSFGVDHVVNARTSDPVQEVLRLTGGGGASI
VISANPSTEAQGEALLMARPTGTVVFFGGVAKGALSELDTNIIHYRSLWVYGHYGANSMQ
VQRAFELSLDSRFPTRQILTHILPLSEINEAVELTRSGEAIKVALLPNERSQDV

>PFR_JS14 2200PFR_JS14 2200IPTS system, Lactose/Cellobiose specific 1B subunit[1268398:268700 Forward
MSELKILIACGSGIATSTVAQEKVKDILANAGIPAKITKGTIGQVESLQDGVDVIMVTTR
YQKPLRKPIVSVFGLISGIDQEAVEKEVVDVSRAALAAKD

>PFR_JS14 22111PFR_JS14 221[1PTS system Galactitol-specific IIC component[1268749:269975 Forward
MNLGAVVMLPIVMTILGIIFRMKIGKSLKAGLMVGIGFSGLQLVITLLMTTVQPAVNYYK
GMNSSRFTTVDVGWAAMGAASWAAPFAAPAILCVVGINVILILLKWVKVLNVDIWNFIHF
LVPGTLAYALTGNFWIGLAVAVGLSVITLFVAQRIGPTWQEFYGLKGTTCTTFSFITFAY
PWSWGINWLIDRIPKVRDIDLDMEKVGKRLGFFGDTAFIGLIVGVFLGVLTRQHWTNVLA
MGMGVAAVLVLLPRMVSVMMEGLSIIGDGAHEFMKRRVGKDAELYIGMDVALALGDPTAI
TVSVILIPVAILYAFLIPNMSYFPVGILTVIVYMVPFCSLASKGNLFRTLVSSAAFLFVV
EIFTNLFAPEATAMMHATGVAVDGTVTDSFFGYNLANVIISGIHHLFG
>PFR_JS14_222[1PFR_JS14_222[IClass Il Aldolase and Adducin domain protein1269985:270611 Forward
MQFETERQLICKFVKNMYDRWLTNAAGGNISMRVGEDRYVMTATRLSSHKLWDITPDDVL
VVDGELNVLEGDGVPTREINMHMAIYQKDAKTRAVVHAHARNLMVFAGRGLDMPVQSEAL
GFLGEQIPCLAYRTAASPELAALVGQWAGEYVRDLEDRAHDAEDNYAYGALLNGHGVIVG
GESLFVAYEMLERMDTNAYIVTQGAGLR

>PFR_JS14 223(1PFR_JS14 223[1Phosphoenolpyruvate-dependent sugar phosphotransferase system, EIIA 2(1270625:271140 Forward
MTQMIGASGGDGVKPTGGEELASPDAVWLGLESDSAHALLSDMSQRLLDAGYVRPGYSES
LWRREERYPTGLPVSGGVAIPHTEPELVRRGVVAIASLARPVAFEEMGGSGTVPVSVVFL
LGLDRAEGHVDLLQRLIKAIQKKGIVEEIRSADDPEDVAARVNVLLRSPGA
>PFR_JS14_2241PFR_JS14_224(1Phosphoenolpyruvate-dependent sugar phosphotransferase system, EIIA 2/1271266:273179 Forward
MPTLTERQGVLLQLLSEMTDPITNAALADLLGVSPRTVRYDIARVNRLTNAPLIEAARGG
HLLNLPEYRRLVKRLASVDRAGDDRERILLALVNGFDGDLFELAQQQMMSDATVRTLIRE
LNEQLAERNLRIASVCGVLRLEGTEFDRRRLMGDLLSAALSDPHGVAGRVASVLPDVDLE
RVRRVVEHNLQLMRPAVGDMDLWNLSMNAAICLQRYESPLEGAVAGEPTGPEAVRVSERL
VDELAIEFPTRLLGRNDRHYMGVLLNALVGTRQAPGELRDVAVGPDLEYIVGEAIRDAVS
HFNLKVDMERLQSALTGHVRRLLGRSGKIVYFRNSLRESLRTRSPVLYDVAVFLAHRLST
ALRLEISDDEIGLLVIYIGLYIEDDDSELREVRAVVVCPEYQTLRDWILANLAAVFSNRL
HIVEIVSSAAEVPLVDVDLILITTGETSSSADAVQISALLSDIDIERIGKGIDAVVRSRL
RSRIEAGIESFLSPELFFRDLEFASARETILNLCGHLQEAGVVPGGFTQSVLLRESYSST
VFAQRFAVPHAMEFMASETKIAILIPKKPIDWGEDSRVSMVLLLAIKNDDYESFVAFYQA
FIRALYDPDVFSRLRAAEGYVEFCRVLVDGLPARLGD
>PFR_JS14_225(1PFR_JS14_225(Hypothetical protein(1273644:273985 Forward



MTLPKKDVARVERWSARRMPEYLRDQMRVECDVADRHITIYEARAPWADEPPDGEWTRLS
VARLRYTKVRNEWTLYWPDSDSRFHLWKDFGARRSVQSLLDFIDDDPTGIFWG
>PFR_JS14 2261PFR_JS14 226[1ABC-type anion transport system, duplicated permease component[1274547:276286 Forward
MSTPSTFIVGRDNRRDASLLADAAVLVVVAALMWALIHMGLRIVAPFDPHAVEQTLDTSP
ARLPYYAARSLLRMFVALAASLVFAFIYATAAARSRRLSKVLMPLLDVLQSVPILGFLSV
TVTFWIALFPHSQLGVECASIFAIFTSQAWNLAFSLHSSLLGQSQELDESARLLRLTRWQ
RFWNVDLPSGMIPLTWNAMMSFGGGWFFLTASETIVVDNHTYVLPGIGSYVAAASQAQQM
PRLFLAIAVMIAMVLVVNFFFWRPITAWAERFRVGDTSNAQTPRSLVLNVLRHSHIADAW
STLWRPIGEFFDRITRIFGIGGVRFVDHGTRRRAGDIAFFAVVGIVCLLGAWQVVGYVQS
GPGMGEFGEAFLLGLATLARVVAVLILGTVIWVPVGVWIGMNPRWARLMQPVVQVLASFP
ANFLFPFFTLFLIATHISLDVGGILLMALGSQWYILFNVIAGASAIPNDLREAATSLQLS
RSLRWRTLILPGIFPAWVTGAITAAGGAWNASIVSEIVSYGHDTLQATGLGAYIANATTS
GDFHRVLIGVIVMSIYVVGLNRLFWQRLNHVAERRYALT
>PFR_JS14_2271PFR_JS14_227(Putative ABC-type Taurine transport system, ATPase component(1276380:277711 Forward
MNTETTNIIEVTNVTKRFPATEGGEFTVLDKVNLTLGAGEIVAILGRSGSGKSTLLRCMA
GLIAPTAGTVAYRGKPLTGANPGVGMVFQSFGLMPWLTVQDNVELGLRARGVAPHQRADQ
ALKAIDVIGLDGFETAFPRELSGGMRQRVGFARALVTEPDALLMDEPFSALDVLTAENLR
REVINLWSRDDFPTRTICIVTHNIEEAVQMADRVVVLGSNPGHIRYEATIDMARPRDRHS
EQFGSYVDRLYQALTGKEPAPVARAATPAGSPLPNASVGGMAGLIELVGRYADGRDLADL
ASDLSFEVDDLLPLVDGAVMLGLMEVDDGHAVLTDDGKRWNTGDIDANKHLFGHLAEQRA
PLVRTICTGLDKSDDGSLRVDFFRDLLQRSFPAQDLRAQLDTAIDWGRYGELFDMDSTGE
ELIRTKELAANEGPAQGRMAHAE

>PFR_JS14_228[PFR_JS14_228[Hypothetical protein(1277830:279305 Forward
MPRVMLSTFLVDGPREGQPAEMWLHVFVVRIGLAMSTTPRLRITGLCLLACLLFSALLLL
PLQARADPTPGQTWTDGACKKDAGITLVVDFNEKNKDHWPEGTQDGRITRCINPASAYKD
AFNETKQQTTAILKAAGFANEAGQDGTITTLDSIGATGDDKWVPSADNQEPTRAWKEEPK
LDPNADNNGRFFGFAIGTDSKAFPGGDLKYADDPTSPTPAPDPGTDQGQGGGQGGGDAAN
TGNTNTGNTGGGGVVAGNSNNNSRGTSNFVPRTFPRSTGRVTTNPTARWGGAAAGSSSNP
SASPSPSSSPSSSAVWGSDATPEAAAHNGNSPARLWLLGGIGALALGVIVWGSVMLYRMR
DGGKGKGGAPARSADEPEAGGPGDGEASADASADAPAEGADAGAEGAGADAGTVDGVATD
AAAGSAAAVSGATGDSADSGQGTVGAEGGAGDESVPDNEVTRPNPVVRDAPASPRDIWGP
PETPSGGVDRA

>PFR_JS14_22911PFR_JS14_229(Hypothetical protein(1279555:281207 Reverse
MSVRKSLTGMALGLALTITPLAGAVPASADTAPAPKDAITKAADWLVYNDYNTNCLGDKQT
SYSCSNGGLADVILALSSTGDAKYADEISTMMANLAPQVAGYTKDNAGATAKIITAIAA
HQKPSAFGGNDLVGQLQALNAENPAGGGAWGPQLSVVALTRAGETVPEAVVDATIAKQNS
KGGFGWGGDTGDGDNTAIGMMATAAVAKGNPKAADSLAKAVGWAQDPANLTTDDTGSYWT
NYSPTNTAGMMLMAIGDVNDPKIDVSKQMDFLIGRQLPSGAFSNTLKGTNDNAMATTQAL
QGLTMHGYLTASAGQKTDPGTGGGTTDPGTGGGTGGGSTGGGSTGGGGSTGGGGSTGGGG
VVTPPVTQAFTDVAPSNMYFTEIQWAAANNVTTGWKNADGTASFRPLDTTHRDAMAAFLY
RLSGSPSYTAPATSPFTDVNPSNQFYKEICWLASQNITTGWPDGSFRPLDNVNRDAMAAF
LYRYSQVSGFQAPAASPFADVTPGSQFYTEMSWLSANGISTGWPDQTFRPVTPIARDAMI
TFIYRMKHAS

>PFR_JS14_2300/PFR_JS14_230[/Hypothetical protein(1281844:282938 Forward
MSAVPRPRVRALWLTLLLFVGASLALPGTALADPTPGQTWTDGWCVRGQGVAVVVDYHTV
DKNSWPAGDRGGWQVHCINPASAYSDALATSSSAQVGFLRAAGFDFVENNGFVTSILGIP
VNGSNFWSFSTDDAAGSPAWRRAFPWDAGTDLNGRFVGAAIAAQNTGSDAVFPITPPEYA
DPAPNPDPAPAPEQDAAANDAGSNNQQPAAANQQPRANNPVVNSPVGNSRVANNPAVRAA
SARPSASASNAATPRASSSPSPSVVWGGDATPEDAPRQGNSPARLWLLGGIGAVALGVII
WGSVMLYRMRRVDSGDPSGALDGPGTGADAGLDADSQPGTPGPDGVIPDGAAGFAPGDDQ
QSPW

>PFR_JS14 23111PFR_JS14 231[IHypothetical protein1282932:283945 Forward
MVSSIWPRAAALGAALALMTPAVALAEGADATALCAQADHPCSVRIDPVVREAAGYPVTV
AGATNTATALQAYRVLLDGDRIAALEPYGDPLPVSLNAAGIAQANLVMPKLPAQDAGGYV
LVGLAGERGTDVSAMVGSFTVLGASRPTLLGDGYGDQKPVGQVLDLQYYAAVPGTRYTVD
MQDDTGAWSDLSAPGQPGDIAASPDAVGHLRYALPRGLASKQYAFRLRNTTLGEVVADWH
ATPSLSPVARSRTTVWTPPPVGNRIGNSATRHAHRTGPTKLAAAVIVVICLPITLVPGMR
AARRRRHLARLALAPAAAPQSRASATGASVTTAEDGR
>PFR_JS14_232[1PFR_JS14_232[Hypothetical protein(1283942:284985 Forward
MTQVHPVTALLAVASLVAVAIAGANPLIMALAVVALALLSSLAAGPRRACFADAALTAIV
VVAIWLAFAVLVDQSDTRGAVVLTLPRRQLGAGVAIGGVKTVTWLEQMALRGVGAGLVVL
GLGLLAQLRPARTWLNTISMLFGRWTDLVAPLVCLPEAVLATRRLDAPARRLARSARAAR
THLRPEQLVNALAGAEHLAQAWRDDHPRVGAGPSGAAGARWRGGMAVLGGWLVVAIPLVM
LIGGPRLPIALVAALIAWGVGSCVVHVRSQRAVPLSAADWPLLGACLLLGGAWWARNVTG
DAAALGVAPGGWPGLPLALTAGMALVVLAAVVVEVRGRARRAGAHHA

>PFR_JS14 233[1PFR_JS14 233[IHypothetical protein1284954:286819 Forward
MPAGQGRTMRESATPPRRAHRPQTDAAPEQHAPGRHEFGYHDPSRPDRAHPDASRHAGLQ
LRQLAITRPDGAVTLSPGSPGPVTLDPVAPGAADLTFRRGAITLLTGLSGAGTTALCRSV
AGTLPHGWRLAGDIRLAGRQGPAVSLRGLSARDLAPVVGSAIADDIREQVVLRPAGLETV
REVMVARSRACAGVAGTRHGADEAADAMISQLGLAAVADRPAWGLAQASRWALAAGAAVV
GSPAVVVLDSLLGVLGHTAAAGLARAVTALAARGATVIWSEHRLAPVAAIADDVVELAGH
DAYRSPIGAWQPRAQPRPALMALVDGLGLDHDLWTSPERINRELAPRVRTAFPSAGASRR
TPVAPAHPAVRVDAAQLGLRGPSLEFNAGEHVGVLCATPDEARMLEGRLARALGAPRRVD
AQSLLRRRPMARACAAWDELHPGSQTMALFAHLLGAATRLPAGPLRVASMSGGQRDAATT
AMALAGTGPAVLADPGATMDAAMIGRLADHLAADSPLTGLATTQPRARAVVFVGDNPDVM
AQLCERTIEVRHGAIVQDVGVLAAQAEPRTRATLARACAPLRVVQVSDALVALSGTTPGG
PLVEQAEPGATASVRPGVDLA

>PFR_JS14_2341PFR_JS14 234[]Substrate-specific component CbrT of predicted cobalamin ECF transporter(1286816:287892 Forward
MTVGVGTGTGRLASAHVVGAMTGWRSRVMTAAMVVIGLGWLVWPLVDSLSAPSRRQVNDE
APWVLAAALAMAVALATTLWRDSGRSARVMGVLGSLVIVNCLVRALITPRLMGIEPVYVV
PLVAGIAFGGPAGMLVGVWSCAASSALIDSVSTALPAQMLVWGCTGLLGALLTRTRHVAA
WLWGIVVGFAGGPVAGLFLNLTGWPTDTVPGDVGFLIGLGPAQNGLRLLRYTAQTSLAYD
CMRGLTTALGMALVGLPLIIALRRVWGVHAPAVSEGLRHLPGSQVSRDALRRRRRAARVN
DLWRRRQPDDADQSDDTGQSHGADQFQDADQSHGAERPDATASEPTNSPPGNPVTQEG
>PFR_JS14_235[1PFR_JS14_2351MoxR family protein(1287894:289018 Forward
MTQAAQSPLEGPTSKAPDGKDPTTAGPAPDAPPAAPRRTDAAGASARRTLDSAELARATE
LLGAMTRAFERRVVGQDRLLTALQVALMSGGHVLLESVPGLAKTLAASTLASTIDGSFSR
IQCTPDLLPFDIIGTQIYDARTGGFTTQLGPVHANIVLLDEVNRSSAKTQSAMLEAMQER
QTTIGDTSYPLPDPFMVLATQNPIEEEGTYVLPHAQMDRFLLKEVIDYPSADAELEVLDR
LDDGRLDAPSAPPVMTTDQVLELQALTRRVYIDERLKRYIVEVVNVTRDAPHFLGSDIAR
YIDYGSSPRGSLAFLEAAKAGALLAGRDHVLPEDIKAMRHPVLRHRIVLTFEAIAEQVHP
ETIIDAVFDAVPTP

>PFR_JS14 236 1PFR_JS14 236[1PF01882 family protein1289023:290054 Forward
MALLTRIKTSLTIPAQRRVAGLLDGAYASIHAGRSLDFADLRAYVPGDDVKDIDWNATAR
GDEVLVKRYVGDRKHTIMVVVDTGREMAGTAAIAPTRLPGEGAHAWTGASAPVVAAPGNG
NRGKATTRSGTSESVAPVPMVSESVADVAITVAGLLGWLAVGHGDYVSIASMGADGPFLP
RPTLRETELERMLVAVQESSTPGSPPARFDELVRTMITATRRRTVMFLVTADVMPGHAAL
ASMRRLAAQHQLVHIAIGELDPGAAARAGRELRDVDSGLGLPSFVGHDDVLAREFARQAE



RRHAERARALEQIGVPHAEISPDDVVITQVLSVLERMRHVSTR
>PFR_JS14_237/PFR_JS14_237(Hypothetical protein(1290038:290658 Forward
MYPLAELLVLADPAVVGPRVALIRMLPLDINPPVRHSGWLYLVALTLAVVAVVGGWALRR
LARRWAREDASRTPDSLDRLRARTLQQIDHVETGHRAGALGDRAVHQQLSAIVRRFVGIA
SGGDADFQTLAELERAALDNPALEPAAQFVASGYAASFSAPGPAMPSEDASTGGTPREQA
SSPERATVPGADEAIHQAREVVVQWA

>PFR_JS14 238 /PFR_JS14 238[1Von Willebrand factor type A domain protein(1290649:291659 Forward
MGVMWWWLGAAVLVALVGVGLLRLLGRSRRRGQDESALWLAHAERLRALPRFRQLAAARA
RWARIGLVGLALAALGTGLLAARVIRVSNDDELMRNRDVMLCLDVSPSMEGIDVPVVDTY
QRLSQRLDSERIGLVAFDSGAVSLFPLTSDAGFVQARLTDAGRQVADLERNPIAGTRVGD
SGSSLVGDGLTSCVRRFDQLDQPRSRTIVLATDGLVSGNAIYSIQQAAEAARDKQVMVFV
VAPDNDDAEALTTLRNAAHTTGGEVLTVQAGQPANTQVIAQAVEAQQRAAILSHTTNRSF
DRPGFGAGLVCLGLAIVTISEVRRPGVARGARGGRR
>PFR_JS14_239(1PFR_JS14_239(Von Willebrand factor type A domain protein(1291656:292663 Forward
MSFQPIWWVIVAGLALTGVTVALVRADRGAPAREARVAHRWVRLAICLLVVLIGVHPVIG
RTSPPKPAPAGADVVVLIDRTTSMGAEDYDGNQPRIAGVASDVAQLVSDHPGARFAVIAM
DNDARVEVPFTTDGQAVASYAAAIGWRENPRGTGSDISVGVDQARQLLDASRAERPGAQR
LFVYCGDGEQTIDQPPRSFASLAGDLDDALVLGYGTSAGAPMQTYPGSGDYVSYQGSRAV
SHLDEATLQAIAAQTGGHYDHRTAPGPLPATGLAASASAAHTEPGRTVEVYWVFALVLAG
LLGVETWSAVGRYRRVRAQMADRAPGPHAGRGERA

>PFR_JS14 24001PFR_JS14 240(]Hypothetical protein1292660:293523 Forward
MSARTGGTARRTGTAQKGGPTPKGRRRRRTLVVACWLVVVVLGLAALRIGGLMVDESRAM
DHYDHKDYVAARSGFARTTVLNPFNPWIGHFNAGTADYRLGDFVAAGTDFSKALTLAPPA
DKCMVGLNLAWSWEALGDMQRDGGHTDQAQESLNRAKQIVVALNCSQQPSPGSSSGAQPS
GSSQASASSSPASASPSVQPSGSSAPSSSASGQDQGDASTARGQQEQTEQRVQSKIDRLQ
QSSASSAPDEATQQEQLQRREQEAQVANQQQGDNGANPTTQPTRRSW

>PFR_JS14 24111PFR_JS14 241 Hypothetical protein(1293545:294381 Reverse
MLTRTGSAHAARTPTDAIGPVTDAARTVTSRNAPMPRSTTAPRSTGASTVHRTAAALVAL
AMMLLGLGTTLPARADGGHATPASTPAPTSIGDCLGSGRVWLFVSYQDAVVSNQCVGNPS
SGTEALGVGGVSVRKGKGGLICSLADTPAGCTTGNRDYWTYFHATDATGWASYDYSQLGA
DSFQPTAGSIEAWCYTRDADSDQSHCTPPALRVTRADGSVANPQGATPAVTTLASVSPGG
QSPVATIAAGGLVVAMIGVAVVVRRRRGKPARARRRTS

>PFR_JS14 242[1PFR_JS14 242[]Hypothetical protein1294941:295186 Forward
MAKQQPSVHERAAGGSHGDPAGLTGPDPQDTHSSARGTSPEPGTHRRRRGFRMKGEGVPA
LMAVVVAGVLSAAIHGARKGA

>PFR_JS14 2431PFR_JS14 243 1Divalent metal cation transporter MntH(1295457:296872 Reverse
MSSAMTESEERPDQAPERGRPSRIHGLVRPTNGLSLEEINGTIKTPPPGTGFWRSLASFS
GPGALVAVGYMDPGNWVTSIGGGSQFGYGLLSVILISSLIAMLLQYMALKLGIVTGMDLA
QATRAHVGRRLGIVLWIITELAIMATDIAEVIGAAIALHLLFGINMIVGVLLTVLDVFLL
LFLMQVGFRKIEAIVATLILTIMIVFIYEVYLAGPNMPKVFEGFIPTSDILRPAELTMAL
GIVGATVMPHNLYLHSALVQSRDYDRADDASKAHAVKFATWDSNVQLSAAFIVNCLLLLL
GAALFFGATQDLSTFGSLYSALKDPTLAGSIASPILSTLFAVALLASGQNSTITGTLSGQ
VVMEGFIRMRVPLWVRRVITRLIAVIPVVAFTIIFGGSEHMLDVLLVDTQVFLSIALPLS
MVPLVWFTSSKRIMGKRFANPRWVAVLGWLATGVLTILNINLVIQTVTSLF

>PFR_JS14 2441PFR_JS14 244(Transcriptional repressor sirR(1297094:297771 Forward
MTTDFHPTSAQEQCLKVIWGLGEHDDDPVTVSRLAKALDQSNSAVSEMVKRLDEAGTVRH
ERYGAIHLTPKGRRVAVGMVRRHRLLETFLTAVLGYPWDEVHGEADALEHAVSNTLVDRI
DAHLGHPTHDPHGDPIPAADGTLADTGTTRLTDLAPGVAARVARVKDTDPQFLRFLSDRH
ITLGTSLTRLPGEPYSADVVMSLPGREPITISARLARTIWVEPQA
>PFR_JS14_2451PFR_JS14_245(Hypothetical protein(1297905:298396 Reverse
MSDIDNTHDANAAEPGRPGPDARGQNAGRPFTGSPTKEPWTGAHPAEPLTTGDLPAVQLT
KQERDEAIRDTRRFDLRRFLGGLFVVYGVLVTGMGIARPEADKALTGGIPINLYTGVAMF
IIGLAFLLWDHLRPVSEDDILHSAEKSKAQSMQGEELPANTQH

>PFR_JS14 246 1PFR_JS14 246[1Toxin secretion/phage lysis holin[1298418:300097 Reverse
MLALDTASAIRLDLSPVDYLMLLIYFSTVLMIGFAARRRVHSSMDFFLSGRSMPAWITGL
AFVSANLGATEILGMAANGAQIGMATLHYYLIGAVPAMVFLGLVMMPFYYGSKVRSVPEF
MLRRFGKGAHLVNSISFAASNVLIAGINLYAMALIIEAMLGWPEWLAVVISALFVLIYIV
LGGLSSAIYNEVMQFFVIIAALVPLTVVGMHRVGGWGGLTQALANTTGGKLMTHAWKGTG
IGDVTNPIGANWLAIVMGLGFVLAFGYWTTNFTEVQRAFSAKNMSAARRTPLIGAFPKLF
IPFIVVIPGMIAAATVGNLFADGTITYNEAIPKLMQMYLPQGVLGVAVTGMMASFMAGMA
ANVSSENTVFTYDIWERYIKPNMPDRYYLSAGRVVTTVGVLIGVGTAFLAAQFGNIMTYM
QTLFSFFNAPLFAVFIVGIFWKRASPAGGLWGYIAGIIAPMVVWIGYLNHWSWFDYATGT
AETLYGAIWSFVTAVVVTVAVSVVTKPKPIAQLDGLVRGVGIINLKADNHAGDDAWYRSP
AVLGFTALVLCVLLYIPFV

>PFR_JS14_2471PFR_JS14_247(Phosphomethylpyrimidine synthase(1300435:302327 Forward
MDSSTPNNAPANRVRATRAVKFGDFTLEVPYQEIKLQDTPGGGANAPFTDYCTQGPDCDS
TQGLPPMRQPWIDARGDTTVYSGRGRNLADDGRRAAKRGASSREWQGRTQTPLRSRDGGA
ITQMSYARAGIITPEMAFAAAREDCDPELVRSELAAGRAVMPLNVNHPEAEPMVIGSRFL
VKINANMGNSATTSSIDEEVAKLTWATTWGADTVMDLSTGADIHTTREWILRNSPVPIGT
VPIYQALEKVNEDASKLSWEIYRDTVIEQCEQGVDYMTVHAGVLLRYVPLTANRVTGIVS
RGGSILAEWCLAHHEENFLYTHFDELCDILRAYDVCFSLGDGLRPGSLADANDEAQFAEL
LTLAELTRRAWAKDVQVMIEGPGHVPFDTVKMNVELEQQLCQGAPFYTLGPLVTDAAPGY
DHITSAIGATEIARWGTAMLCYVTPKEHLGLPDRDDVKTGVITYKIAAHAADVAKHHPGA
RDRDDAISKARFEFRWNDQFDLAFDPDTARGLHDETLPAEGAKLAHFCSMCGPKFCSMAI
SQNIRSRFGGALEQAAIVNGSTTLGMPAPMSAPVAAAAPTAAQGTGVDGGGVIATPQGLA
AAMAAKSSEFLAAGGHVYVAADQAGRAERE

>PFR_JS14_248[1PFR_JS14_248(1PF06224 family protein(1302474:303634 Reverse
MPATSAPTPHEAVRRQLAMQGQLFGSSLDAIAARTRQTSTDGVRAAFNHRELMRSWPMRG
TIHVTTAEDHHWLRVALDNRRAAFKHRAETEFGVDEKLLKQAADIAFELIGEYGAVSRRT
LVNEWARRGVVPADPHAAGAGHLRRSLIIWLHADGLLVQGPLQGNEPLLVDARTLPDATT
GPGHSGRGSKAPTGNPAALAEIARRYATSHGPVTAADLARWSGLSKTVALRALRDAVSAA
DSPGASAFDGSHMVPLLRMSGAQLLRMAHAVAGGRQPAEAPAGEFVLRADLADLLAQSLP
AARRTMLLPAFDELHIGYQDRSCLTDAAGETLLSPSKNGMFRPMLVDRGRVVAALADGQL
VWADGQPASKRLERATQLAINRAARN

>PFR_JS14 249(PFR_JS14 249(Hypothetical protein(1303895:304227 Reverse
MMEAQDRDYREAIEQIDADEGRGWDSPDVLVGDQAVEASRALLARVGHPSLGHGNATGRG
RSPKRQVRLPEELNDRLDRFTAAHNTNASQIMRRALEDYLDRVDGDGRAA

>PFR_JS14 2500PFR_JS14 250(1Hypothetical protein1304746:305315 Forward
MLPEWEPAPGIVDDLQLDDYSPLMIMGDTELLVRAVRISAAECVALDAETRRQVQAVADR
RTSVSSQLPELDERRAATAVAGRLLAGQVLAESTIANMVALTALRSALKHVDFDDWDLWQ
RSVPSRDYAQWPAAATFVLNQIFPSTAPRVIHSDGELLLVVPMRTAKRAASYWAMGAKPI
RRPDNGGRE

>PFR_JS14_25111PFR_JS14_ 251[1UbiE family methyltransferase(1305398:306216 Reverse
MRATPTEHTHYTHGYAPSVLASHRARTARNSAGYLLPLLRGGMSLLDVGSGAGTITADLA
ALVAPGHVTALEVTDEAVAVTRAGLEAAGTGTVEVRRGDVADLPFDDDSFDAVHAHQVLQ
HVGDPVVALREMMRVARPGGVVAVRDSDYAGFTWWPESAGLTRWLELYRAAARANGGEPD
AGRRLLAWAHGAGATEVTASSSTWCYADDAARQLWGGTWAQRILDSSIAEQLTSSGMATR
DELEQISQAWRHWAADPDGWFSLLHGEILIHV



>PFR_JS14 252 1PFR_JS14 252[1Xenobiotic reductase A1306371:307483 Forward
MTSSLFSPLTISAPAGDGLTLRNRAIVSPMCQYIVDAHDGVPLDWHLQHYGSLAAGGFGL
VTTEATAVEPRGRISPRDIGLWNDEQQQVHARIVDFVHSQGAAIATQLSHAGGKASTYPW
LPDQPGGTVPADQGGWQTVGITDQPVFPGLDAPQALDAAGLKQVVDAFREAARRADAAGY
DSIQLHGAHGYLMHQALSPLTNTRTDEYGGDLPGRSRLMREIVDAVRSVWPATKPLGLRL
SATDWTERGLDLETAAAVMHELVADHGLNWIDVSSGGLNGGPIPMGPGYQVSLATAIKDA
LVDTDAVVSSVGMITDATQAETILATDQADAVSIGRAALRNPHWAAQAAVELGVPLEDNP
VADQFWRAYL

>PFR_JS14_ 253/PFR_JS14_253[ILincomycin resistance protein LmrB[1307530:308933 Reverse
MLLGPLLAGFVGLFSEAALNIALPDLMHVFAISTTTAQWLTTGYLLMVGMLLPLSSLLVR
WFTTRQLVFTALTFFAVGATVSALAPGFGMLVAGRLIQGAATGILIPLIVSTAVAAYPPE
RRGSAMGLVGLVLMFAPAISPTVSGLVVQTIGWQWIFWLMLPLVALSLGVSTTFLRNVQP
ITRPHIDAASIGLSTIGLGLFVFAMSSAGSFGITNPLVWASFVVGIAALAVFVHRQLHLP
QPILDVRVFARRNFAVASALILANNALLMCAIFLIPMYLEQGRSVAVFTAGLIMLPAGVV
NGLVSVWAGRATDTHRPWVIARAGFAIATVAAAAFLLLGTDSPLWMLVAFHCLLMVGVPL
AMTPTQTHGLNALPGRLGADGSTAISTLQQVGGALGTAFAAGLLSAGRGAATRAGASSSA
ATIAGVHEGLVFSIVLGLVGLVLGLALRRGEQADEPVVERELAAALA

>PFR_JS14 2541PFR_JS14 254(]Hypothetical protein1309080:309625 Forward
MDQPARGEGVRDDDAPAKHTSAEHVRGGHAVTPSPDDRPRDKQLGELADRIVRVARRIEA
HRFRDPLITPVSPLEALFLRYVDDHPGTSPGVLARDLMVRSSNASAGLRSLERKGLITRA
ADRDDARVTRLFVTDDARRATARVRVEWAHLLSELLPPSVNVAGALHVLELLDDAPAERE

P

>PFR_JS14_2551PFR_JS14_255(Replicative DNA helicase[1309754:311094 Reverse
MDRPPLAGDLDRTPPQDVGAEQSVLGAMLMSKDAIADVIEEVRPQDFYRPAHETIYEAII
DLYGRGEPADAVTVAAELDKRGELERVGGRVGLVDLMQSISIAANAGYYAQIVHDKATLR
RLVDASMKIAQLGYQGAGDVPDIVDAAQQTIYEVSEGKTSEDYKSLKELLEPTIDEMEAI
ESHTGVMSGVPTGFIDLDELTNGLHGGQMIIVAARPAVGKSTLALDFARSAAVSNKLPCA
YFSLEMSQTELVMRLLSAEATVPLNHIRNGKLNDEEWDQIVRKAGQVQEAPLFIDDSPNL
TMMEIRAKARRLKQRNDLKLIIIDYLQLMSSGRKVESRQLEVSEFSRQIKLLAKELSIPV
VALCQLNRGPEQRNDKKPMLSDLRESGSLEQDADMVILLHREDVYDRDSPRAGEADFIVA
KHRNGPTATITTAFQGHYSRFVDMQR

>PFR_JS14_256[/PFR_JS14_256(Hypothetical protein(1311099:311860 Forward
MALIRSLSERLVRTARRAHVLWSRWSCTGGGDCPASIVPAATHSFWPRTGRSGAPVWSCA
LSARCFPVVVPVWLAHVVAPCGPRRAGCWTVGTTWSRRVRAACGCGVRGPTVAAPKTCGK
GGFPQALWTACGPLWTTRLSACGRRDTARKTRGRVPGAQPRGGTSTRGKRGTGVSGGAGS
IRVRVGDRSTTGKEGIAVWGLSDGTYAQRMWISRFCADPGSVGRTDGRDWWGRVPGPRPR
SRSAPARVGGAWQ

>PFR_JS14_2571PFR_JS14_257(Regulated in copper repressor(1312015:312428 Forward
MSEATKARGVTDLPLAADPESTPAPTATVDDAHGDCGCDGECNHHHGYLDNKENYLKRLR
RIEGQVRGLQKMVLDEKYCIDILTQISATSKALQSVALAMLDEHMSTCVVRAAREGGDEA
EIKLAEASDAIARLVRS

>PFR_JS14 258 1PFR_JS14 258(Heavy metal transport/detoxification protein(1312563:312775 Forward
MKSKYVVTGMTCGHCVNHVTEEVSALPGVRKVKVKLDDGSMAITSAEPIDFDAIKAAVTE
AGEDYQVQPA

>PFR_JS14_25911PFR_JS14 259 1Copper-transporting ATPase CopA[1312886:315375 Forward
MTNRAHEQAGGTSTPPDPVPGGRPGAPGLVADDSAGNTVVLDDTITIPDDARDLVSIDLD
VTGMTCASCASRIQKRLNKVDGVEAAVNYATNKAHVTAPAATRPEALIEVVRDAGYDASL
PTPDTDSDELASADADSIRRRLIVAAIISVPVMVVAMVTPLQFPGWQWASLVAATPVLFW
CGWGFHKATWTNLKHGSASMDTLISVGTISAYLWSVYCLVFGSAGMIGMRHEFSFALSHH
DALGSVYFEAACGTITFILLGRLIEARSRREAGSALRELLKLGAKRVRLLDDDGTEHTEP
IEALTVGQQFVVRPGEKIASDGVVTAGEAAIDTRVITGESVPVEVGPGDRVVGATLNTNS
RLVVRATAVGSDTQLSQIATLVEQAQTSKSNAQRLADRIAGVFVPVVIVLALVALVAWLI
AGAGISFAITAAVSVLIISCPCALGLATPTALLAGTGRGAQLGIVIRGPEALERAKTIDT
VVMDKTGTLTKGEMAVQHVVVAPATDGRKDVGTDAVLRRVATLEAGSEHPIAEAIVAFAE
QAGVEPEAADDFQIIPGLGVRATVAGQASLAGNAALMEREELVVPAELVAAAHSAADEGA
TVVFVAWQAAVRGLVTVSDEIADTSQRAIELFHRMGLRTVMLTGDNERAARHIAAQVGID
EVHAQVLPQQKLEVVTRLQSGDAGQGVPGLEGGSDGSGRQASGQQGRQEHRVAMIGDGVN
DAAALAGADLGISMGSGTDAAIAASDLTLMRHDLVLAVDAIRLARATLGTIRGNLFWAFF
YNVCAIPIAAFGLLNPMIAGAAMAFSSVFVVTNSLRLRRFRPTPEVARS

>PFR_JS14 2601PFR_JS14 260[IHypothetical protein1315610:316371 Forward
MSNQQGMANQHGVGGPSIKYPITGAWWGDPDAEPVPEPRPDAEGKVRRQAFSVTLSWPDA
WQLTRDVLLADSRAIEAGHKIGDTDESNWLNYGVTYLSQFVGAVSLGCGMLTDVGTRLRG
AIDADQPVLVPDWLAERGAGVAPEQMPAVIVDFLAQRLVAEQESDPTIAARAYGMLVLRA
ALRDDKSEFADLVNPQAEPEWLVPGVQDACIAVAVMAAGVAWGEEQKPSAVVAETGYVFP
GERVAALLRAVKV

>PFR_JS14 26111PFR_JS14 261 Hypothetical protein(1316487:316714 Reverse
MHDLIDHVMSNPLLALGTIVAAFGLVVGVLGAIIGAVRLALKRGFYAGPARALLIAGFVL
FVPGVVLMGAYAILK

>PFR_JS14 262 1PFR_JS14_262[Hypothetical protein(1316830:317303 Reverse
MSDRPRLGDQIATIKGAIPKMIAGIKELAKAELVPSAKHAGIGGGLFGGAGASAFFAFKC
LLWAATFGVANFYHYVAGRDWFTALALAFVTFAVIALVLAAVMGLIGWLQVKKVKMPTAT
IEETKASISALSSSVTAGLDDVKAEDEARKNPLAQVH
>PFR_JS14_2631PFR_JS14_263[Na( )/H() antiporter NhaA[1317638:318861 Reverse
MPTSPTRNTHWWPRLRAPRRHSHANALHLADALRTSTVGGLIMLAAAAVAIVWACLSQSS
YHGFTQFQLGSHTIAGWVSDGLLTVFFFVAGLELKREFTEGSLRRPVDAVVPIVAAAAGM
IVPAGCYLLVNVLGHGELRGWTIPMATDIAFALAVLAIAGKSMPPSLRAFLLTLAVVDDL
GSILVIAVVFTDTISWGWLAGSLAAMALWWLGQRRHIDNGWLYLPLGALAWWCMLNSGIH
PTLAGVAVGLLTRNTAEGMDEPLDRWKATVEPWSAGLVVPLFALVSAGVHVDASLLRAIW
TQPVALGILAGLVVGKPLGILAGTMLTVRHSPAELGRGLGGRDVVAAGQLGGVGLTISLL
MCELCFADNAQLLDEAKAAVLLASVISAVLASVLLRRRVRAHRAADA
>PFR_JS14_2641PFR_JS14_264(1Conserved domain protein(1319199:319948 Reverse
MSSGAPRFPDAALEWLVGERTDRHVLTLGPGAGLPRKLARRGQHVWCIVDDDHDLNPRPD
LPELQYVVARPESLPFEPCQFDVVLAHQILHKLAPGLVLGEFARVLKPGGWVGASYLVRD
DSVPWVRRLVAVMRTVDPNAMSADVGASAIQTLISSKYFPRHEQRDFRIWVPVTRQELIA
MAASQPRVAALPELGRDRLLTAVGAIYDGASAGSELRLPYQLSCYRAYVDHDELTTPIVL
SDDALIIPL

>PFR_JS14_265[1PFR_JS14 265(1Septum site determining protein(1320073:321566 Forward
MPLFRGLVIHNVEVARYFVVSTHTLIGMNDSRREPRRMRSPKDLPNPKPWGRPSHDPAVL
PVAANGVEPTAMEYSAAGHGATPGTMGHRPVVPQGPVRRGPRLLRGGTHPAGDNPDLERQ
RLGAMVPGRSTRGAGSSRRGMPGGEGPFPLVVCQDRRLMDIVMSAAASCGTDPRFVREPD
DIRRWWARASTVLVGVEMAPVVAGLGLAPRTAVHLMAADAAEVTAWSVPLSAAVLVLPDQ
AGCLPAVLGQADPGPGGRATVIDVMGGSGGVGATTLAAALAQRCSARNARSALIDLDPCG
GGVDLMFGAEREPGWRWDDLTSVSGTVNDIAARLPRVGGFPVLSMGRPGADHAGPQLPGA
AAVRAVLDSMCRNLDVVVLDDPNPQNWPGAENATRVVVVAGHVRAVMAARARTLQHSWGD
AQVVVRTGPGMGLDPRAVADCLALPLAGSICTDRRLVSGAQVGEPPGRQRAGRFAKQVDA
LLDAVLGRIEGESRARR

>PFR_JS14 266 PFR_JS14 266[Helicase/secretion neighborhood ATPase(1321553:322704 Forward
MRDDDLELLRGWLAGRGSDWGPQDVAVGLDRLGFVVSDAAVLSATDTLRRTSVGAGPLEP



LLNLPDVTDVLVNGADQVFIDRGRGLERTQVCFDSDDEVRRLATRLAASAGRRLDDAAPW
VDARLPDGTRLHTVLACLAEPGTCISLRVPARRRMTLDQLTTDGSIDARIADVLQGLVAN
RAAYLVTGGTGTGKTTILGMLLGLVPDSERIVIVEDSRELNPTHDHVVRMECRPANAEGV
GSVAMTDLVKQALRMRPDRLVVGEVRGPELCDLLTAMNTGHEGGCGTVHANSVTDVPARL
EALAALGGMGREACHAQMASALDAVIHLRRGRDGRRGVAQIGVVSVNDDGRVSIAEALRG
APGAGSVPAPAWGELAALAGVTP

>PFR_JS14 267/PFR_JS14 267(1Type |l secretion system protein (Precursor)(1322701:323498 Forward
MNVAIFVALAAAVWLLVPARQEKRLAGLDLDARPLPRWPGIVLGVLAVLGLLGACLAFVP
HYVAWGLIACVLGATLAWELRMHRAERSAIKRSQEVAHACRVMSAQLRIGQTPAQALAVA
AEECEVLAGCRAAQQVGADVPRTLMAAGDLPGCSGLAALGRAWKLCERSGSPLAPAATRV
SQTVDGDARLRADIAAELAVPRATGRLLTALPLLGIGMGFVSGGDPVAFLTTTMIGKACL
VGAVVLVCAGLVWTELLATRAQEHR

>PFR_JS14 2681PFR_JS14 268[1Type |l secretion system F domain protein(1323495:324238 Forward
MISPAVVAGLALLVAGYCLFGGDEDSRLRRLGAPDALVGSVEEVPTQGLGQRQRIIGSVA
VALVSALLVPMPWGLAVGAAGAVAAYYVLARLESGATRARREALLGQQPEVLDLIAAAQE
AGSPLRRAAGEVAALAPEPSASVLREVDAHLRVGFSEAEAWQSLADDPVWGSTARDLARS
ARTGEAVADTIHLHATRTREAHRDHLNKKARTVAVKSVGPMMACFLPAFILAGVVPIFVG
IASRYLG

>PFR_JS14_2691PFR_JS14_269(Protein mchG[1324371:324976 Reverse
MTAIQELLHPDGNALSDQTLSGSAPGVLITEADLQDCHFEAVNLEGATLKSSALEDCDFH
ECNLANAQLVGTVFTRCRFVDCKLVGADWSRAGLSLLPPVTITFERCILDYASLSRVNFS
RARFIDCSMRDTDFTDANLSKATLGNCELTGARFHGTDLRQADLRGSRGYFFDPRDNQTR
GLKLSALEAPGLLAAFGIRVD

>PFR_JS14 27001PFR_JS14 2700Hypothetical protein1325135:325446 Forward
MTSQSSTTMVATPDVHQDGNFYTVPAPAPLKPKGRLALACDRARGRSLILAERGMATAEY
AVGILAAVALALCLLRVFTDNEFFSKMLKFVTDLIGKAGAKIE

>PFR_JS14 27111PFR_JS14 271[IHypothetical protein1325577:326035 Forward
MGTRAGRRAVMHAAQAPASEYPHRNPRPGDAVRRTRFGRTRDRGMVTAELAVGILSVALL
AGIFCWVVAVIGVQIRCGDSAAQIARQTARGDQAAVQRARAGVPRDAEIDIRSSGSDVVV
TVKAELSWGKVGPVTVSGSSRVTREAGVEAGS

>PFR_JS14 272[1PFR_JS14 272[Hypothetical protein1326197:326529 Forward
MLALIIVLVTCVVAYWTVVFAGWVGSIHRARSAADMASLAGAHALQVNGDACSEARRIAT
SNGAELTDCTPTRGIGEYVVEVTIAMPLTPSLPGAPSKVRETSTAGEVQR

>PFR_JS14 273PFR_JS14_273[Hypothetical protein(1326691:326957 Reverse
MAHHKDDPETMARMRTWLAAVAGELGLDDGLPAEAEKPVLDLISQVAHGPSRPGAPLTAF
LVGVAVGRGDSLEDQTAAISRLVARFGA

>PFR_JS14 27411PFR_JS14 274[1Cytoplasmic chaperone TorD[1327039:327920 Forward
MLDAATLDSLAAAFAALGRLHREAPDETALRGFRDLIEDWPLAALEPEGKDSAAGPSNAG
PSNAGPSNAGLPSAGLPNSGSSSAGPSNPGPSNPAPAGAAAVGEAGTADASTRTRWHGGT
DAGRAATGAGMEQIRESARAGETPEEIRRDHDLLYGDTAAARVAPYESVHRGVDGLVFGE
ATLEVRAAYQALSLQAPKLNQEPDDHIGLEFDFMAQLTLQVIDALYGDDAARAEKLMTHG
TDFLRDHLLAWAPQMLDLATQHAQTHFMKGVVLLSIGALDSYAELLDLPFERP

>PFR_JS14 275(1PFR_JS14 275[14Fe-4S ferredoxin iron-sulfur binding domain protein(1328136:329329 Forward
MPSHRTDTDVTPADATRSLLRWLAAHDLPDEVVLTCADAPVPAVAPDTLTVQVPDGVASA
GIGLPAQLLAMGVAHIAIETCSCHEPSDEQILPDQQIPRDETVQRWPAALKDVEVRHPAS
NPAADRPGPDHPRRRPRHLRRPSLRTPGRAPSAGTLRLGNVPVPRRMVLGVALAGRARLD
LSRAEPERVHDALRQLSEQGRADLTRLHDIAPTPSPAPVLRAEGCVACGVCVMSCPHGAL
GLADGDDDGTTLLIHLAEKCRGEMSCLRLCPAGVLTTPAAHPAPQTPRDEASPPQTGSRM
DGGSQRPVSRQERTPSRASATDDVPHIPMEQLAERPHRAIARVATARCARCGTRHPASQG
TLCPTCHFRSTHAFGSAMPPALARAAGADNGAHRPRQ

>PFR_JS14_2761PFR_JS14 276[1Anaerobic dimethyl sulfoxide reductase, A subunit, DmsA/YnfE family[1329391:332048 Forward
MAGTSPMDGTDPMTGTDSMAGAGSAAGTTTADPQHTQHHPSPTRRTFLKWSAAVGGTAAL
ASTVTNLGMPHGSTAHAATEGIADADRTVWSACTVNCGSRCPLRLQVKDGTVVRVLPDNT
GTDQIGSQRVRACVRGRSIRHRIYNPDRLKKPLKRKPGTKRGDEQWQEISWDQALDEIAA
KMTQIKADYGNEAIYINYGTGTLGSTISKSCDADVSAFARLMNTWGGYLDHYSDYSTTEI
TAAYPYFYGSWVDGNSFDDVATSHLQVLFGNNPIETRMSGGGQLFVTQQMRKEHAVRTIV
IDPRYSETAVDLADEWIPIRPGTDAALVAGMIHVMVAENLHDQGFLDTYCIGFDDAHMPD
GAPANASYRAYLAGRGADGVEKTPEWAASITGVPADQIRRLAREIALAKPCAITQGWGPQ
RQANGENTARAIFLLAAVTGNIGVSGGGTGARESARSISFVTPFNKGTTNPSKKIIPVFA
WLDAIDHGEQMDTFNAGVCEKPASMAREAKVPVDDNGNPTNIKLDVPIKMVWQYGGNSIV
NQTGDNNKSVEILRDDSKCELIVNCDIQYTTSCRYSDYILPGTSAAEEADIHPGSNGGPM
AYGIISQQAIEPLYECHDIYWICTQLARRLGTEQAFTQGRSREDWLRATIDATRAKVPDL
PDYDDWKQRGIFRKDMGPVIALADFRADPVAHALETPSGKIEIYSQRLARMSEKWEYGVF
RDKLPGDSLHPLPEFVDTWEGALAARASREYPFQVIGHHYKARTHSTYGNVDWMKEAHRQ
QAWINILDARNRGIADGDQVFLYNDRGTIRLEAKVTERIMPGVISVPQGAWYAPKSADEV
KPPPGANPERPVDTAGSVNSLTSLHPSPLARGNAVHTTIANVVKA
>PFR_JS14_277PFR_JS14_277(Dimethylsulfoxide reductase, chain B[1332062:332706 Forward
MADDLTRPGADYGFFFDQTLCTGCKACQVACKDKHDLPVGVTWRRWEYSGGSWQTNEAD
HTVTPNVFTYYTSISCNHCEDPLCVQVCPTTAMTQRDDGTVFVDQSKCVGCRYCEWACAY
GAPQFNAEAGHMTKCDLCYDYRQSGQDPACVAACPSRALEWGPIDALRAAHGDEAGIAPL
PDPAITHPRLVIKPHRDAQKWDQADGHIANPKEI

>PFR_JS14 _2781PFR_JS14 278[1Anaerobic dimethyl sulfoxide reductase chain C[1332706:333710 Forward
MDVHHLPLVLFTVIGQMCVGTFLCLGVMQLVVSARHGRAVAQRIIEPVVYAIGPVMVLGL
VASMFHMHDITHTLNVIRHWRTSWLSREIFGIGFAGLGFAYALLEWFEVAGFRLRQVVA
ALTALFGIALVWSMAQIYYSVPTIPAWHNWAVPFQFFGTTAVLGPLAVDCALMATAALRA
RHAAHDVATPAANPAHGGPTARIRGRIRAINAPATAGEWAISTSVVRWLALVAAVAAAAV
LISYTLYVSGLTGGNAQAQLAAGVFSGPLFAVRLTLLGLAAIVLGLFVFRVADRAPVDRS
WGLAALMATCLAGAFVAEVIGRFFHYAAMYRVGI
>PFR_JS14_2791PFR_JS14_279[DEAD/DEAH box helicase(1333707:336169 Reverse
MAIPQWLAGDPCVLHVDHRDALPGTTAEWPEWLSADCVATIRAAGVPLPWRHQREAAELA
HAGRHVALSTPTASGKTLAYLLPLMAATAPGAAAEGFEWADAAQGDRRGPSTNRGLAAAL
VADHGLSADRLDPGLSGGGLAGAGLSGEAMVGSRARATTVSRARSALGLKQGATALYLAP
TKALAHDQMRAARTFGPKGWQAGCLDGDSDAAERRFAREQADLVLTNPDMVHHALLPGHA
RWARLLSGLRYVVIDEAHRYRGVFGAQVGGVIRRLRRLCHAYGSDPAFILASATASHAGE
SGAALIGEPEPIAEVNDDASPHPARDVVLWRPESSAYDDAAKILAGLVDQGRQTIAFVAS
RAQCELMAVRAKEKSRSGRAIASYRSGYLAMDRRQIEAGLQSGRLFGVSATNALELGVDV
AGMDAVVICGFPGTLASLWQQAGRAGRADRDALVVVVQREDPLDAYLFAHPELIFSAPIE
RTVLFPDNPHVLGPQLAAAAQEAPLTPADARWFGPTMAGLCEQLCAAGLLRRRATGWYWP
RPERAVDAIDLRGTGGKPLDIIEEDSGRVIGQVDMAAADHSVYPGAVYLHQGEQFLVDAY
HPERREALVNRRRPGYFTQPRTIIEARILHEDAHKPLGRTTVCTGDIDLTTQVTGYLRRD
EVTTQVWDENPLELPVQRMGTKAVWWTVPEDVAAEVGLSAIKLANAAHAMEHTAIGLLPG
FAPCDRWDIGGVSMMVHPDTELCTIIVHDGQAGGSGFARAGYECAEAWLAATLQRLQTCS
CLAGCPACIVSPKCGNGNQHLDKDAATRLLAALLEGPAQR

>PFR_JS14 280'PFR_JS14 280[1RRNA or tRNA methyltransferase(1336419:337936 Forward
MTMRQHAVSDDFLRPDSINAFTDALRGAKYNVDAVLERLGEAGQEGLTRNQTMPALDRLG
DATDAQADLIRLFPLQQIVPRSRLAAFLDVPALIEAGVLGAIGREGIHADIDVRPYGFTD
AAGEWSGWVAADPIPGMDSMVTRTRPNYVLGVSPASTSLAQLTVPDRVGSALDLGAGCGV
QSLHLARHADTVTLTDINPRALDMARLTLALNGLDLDVRAGSFYEPVAHDSFDLIVTNPP



YVMSPPTDAADRLVYREGGFAGDGLVRHVVREGASHLADGGLLQVLANWADTREASWEDR
LAEWVRGTGCDLWVVEREHLDVYSYIEMWLTDAGLSGDPIWLDRYAEWLNYFDAQGITGV
GLGWIMVRKSGSAEPSVHMESWPYTIAQPVGAALSAGWTARDVAGLDDDELLARTFTVDP
SVVQEATGRPGAADPSHVVLRQTAGLCRALAVDAAVGGVIGACDGELPLGVLIGAVAGLL
DQPVDELEAAILPRLREAIEQGFIA

>PFR_JS14 2811PFR_JS14 281 IDNA topoisomerase(1338344:341145 Forward
MATTPRRLVIVESPTKATKIAGYLGPGYVVESSRGHVRDLPTSAAEVPAKYKGQSWARTG
VNVDDDFAPIYVVSADKKSTIKQLKAELKNADELYLATDGDREGEAIAWHLLQELKPKIP
VKRMVFHEITPAAIQEAVKHPRTLDEDLVEAQETRRILDRLYGYEVSPVLWKKVMPRLSA
GRVQSVATRLIVDRERDRMAFRAASYWDIEAILDAGASATPRQFPARLVSLDGQRIAQGS
SFDSLGHAKSDVAVLDKPATDALSSALATAPFVVTAVEAKPYTRRPAAPFRTTTLQQEAG
RKLGFTTDRTMRVAQELYEDGYITYMRTDSVTLSGQAITAARDAITQLYGADYVPERPRI
YNSKVKNAQEAHEAIRPSGEHFRTPAQTGLRGDQFKLYELVWQRTVASQMADATGQQMTV
RIEATPTQRVALEGVTPQPVRTAQFTASGRTITFQGFLKAYVESSDKPEQAQARLPQLAA
EQKLDAAAINPEGHETKPPARFTEPSLVAKLEELDIGRPSTYASIIRTITSRDYVFKRGS
ALVPTWLAFAVTRLLEEHFSELVDYDFTAALEDHLDEIAKGDADRLAVLQSFYFGNNNAD
THEGLHELTNSLGDIDARALSTFHLGDLDSGIDVRVGRYGTYVQDEEEHRANVPEDMAPD
ELTVEAARELLAHTGGDERELGLDPTTHLAIVVKAGRFGPYVTEVLPDDDDAPAAKKSKYV
KPRTASLFRTMDPATVTLDDALKLLSLPRVVGGEGEEQVTAQNGRYGPYLKKGSDTRSLP
SEESIFTTTMEQAAELFAQPKRRGRQAAAPLRELGEDPNSGKPVVVKDGRFGPYVTDGEY
NATLRKADSVEAITLDRAAELLAEKRAKGPAPKKRTTRKATAKKAAAAKKPAAKKPAAKK
PAAKKPAAKKTASTAKPAAKKPAAKKSASTSTN
>PFR_JS14_282[1PFR_JS14_282[Hypothetical protein(1341189:342634 Forward
MSKKRATWYFQLPWHVESPLLTDIGLALDRVVPRDPEHLPPATVTLMDTADERLQRAGVK
VAQQSYGDHGEWFVWGPDWTPWLPAERDDPVGVEAELPDEVADLTRPFRGRNALRPVVVA
TRMRVRYAVIDDHGTVVATLTSDRIVVRRRGVAAGRFRQVAIDVAGLDPQRRAFIIERFE
AIGAQRVDALPHLFEQAVAASRDDALPGERPAGGSLDAFVGWVLARRAREVITNDLALRS
GEVGDATALVVALAGLRDELEALSGLLQPAWRDEQLRRLDALGPDPDGHVLAHDDYLDLL
DALEAATRTPPLTVDGATAARAVLGERLGGDRLRLIGHVDALIRGDLVGGDLMGRDQARG
GGSQSITRKEWMRALTVGEQALQLTEVAGVLFGRRKHMVRLLGKVVAALSAARPPEGPLS
DDEIAELSPAQAYAAGRAVERGLQVTGAERRYLVDHWPTWRAKLLALTFSSNKPSASGDH
R

>PFR_JS14 2831PFR_JS14 283[IDTMP kinase(1342631:343269 Forward
MSTRRYPGWFVVFEGGDGVGKSTQVELLADALADAGVSHLVTREPGGTPLGDNIRELLLD
PASGDVAPRAEALLYAADKAQHLHEVVVPALAAGKVVVCDRYLDSMLAYQGAGRVLELRE
VADIADWATRGLRPDLTVLLDLDPDEAVGMKEHKDRLEQAGVEFHRRVRQGFLDLANADP
ERYLVLPGRQGREWAAGRVRERLRGLGVQLIG

>PFR_JS14_284[1PFR_JS14_284[1DNA polymerase lll, delta' subunit1343527:344909 Forward
MAGQEISHAEARVRAAAAVARGQMLPFDPAHPLVGVWSDLVGQQQAVRVLRRAVIGAEAA
EAARVRSASGDAAAVDGAAPGHAMTHAWLVTGPPGSGRSNAARAFAAALQCRFGGCGECN
DCRTALSGAHPDVTLVRTEMLSIGVDEVRDLVRKASMSPTMGRHQVIVVEDADRITDRGA
DALLKSLEEPPARTVWVLCAPTPDDVIVTIRSRTRQVALRTPPNSDVVRLLVERDHIDRA
MAEYAAKAAQGHIGRARALARDEKVRNARHAVLLVPSRLTSVGACLTVADDLVKAADAEA
DRITGRLDEADRARLSEALGFGTKGARPRHAAAALRDLEDQQKARAKRVRRDALDRSLTE
LTTWYRDVLAVQTGAVDPSGLHSASGVVEGALDEPPTHTVGLINAEMRADVARAAVATTP
EQTLHSIDAILECRQALETNVNPLLAMEALLLQLGTATQS
>PFR_JS14_285(/PFR_JS14_285(Hypothetical protein(1345057:346736 Forward
MTTRDKKDNLYDSVSEPTDAAQPAPEPAAGQGGAAPVPDATGTSTPAGQPATDAQPVAPA
APSAADATAPLTQPGAQPGPRPASTDAAGQPDAAAQAAQAAPAATDHQAPGFHPGFGAVP
APSPTQAAEATGIGQTKAVPFVSNQAPAAQSPAGQTPAGONPASQNPAGPAQPTPAQPAT
PVPGAGTPAPAAPQAPGSGATGTQPVSADGAAQPPARQFPTSMAGTVPAPPAPVGGRGVP
DFSAPDAGPRPGFMTAAELAARDGAPGSAAATGQGAASGEAAVPAGSATSSFLRTTSDSS
TERSQQVTNEASSAAASVSSMPNMPVVAASTVFGADLSHNSSARDMADTATQKPVIDTAA
ADRERKAREEAARVKQEEAAQRARERAARERRLGTVAQQPQEPLVIEKPQGPSTDKFAPA
LGLFLMRLVTAVIIGVYGYQMLTERQPVVDALVSIGIPRAGMVTWGLSVLLLVMAVMFVF
GFGARVAGALTTVLAGLTIAFYRWGDFNPFVAGTAGFSGDIELLLAGIGLVFLLVGAGGW
SLDGGIRRSRVRRKQEAEF

>PFR_JS14 286 PFR_JS14 286[1PSP1 domain protein(1346866:347915 Forward
MASVLAVEFQPHGQLHYLAAGGHEHAIGDQVLYPTEDGREVARVVWRGDVDLPDAVPVCA
GAATPADLARDEANRQVRADAAEVARLLIERHGLAMKLLAVDFLDQSSDYDRLTVFYYQS
PERVDFRALLGDLVRALRSRIDLRQVGARDAARLTGGVGPCGRPLCCSSMLTLDPVSLRL
AREQGMLVSAVQRCGVCGHAMCCLRYEQQAYEDFHARAPKVGTTVMTPAGEGTVIGHQVP
NDALLVRTRDGEQSSCPLAQASACQCAAATPRKKKKPRTKRRRADAAVPNVPGAAGAAPL
VDGTGAGKTSGTGGPTGSADASGTGGPAGSDDGAGPSRPTAASDAGTAQ
>PFR_JS14_2871PFR_JS14_28711ABC transporter(1348270:349112 Reverse
MYTLTDVTKTYAGKHPVTALDRVTITIPDGQMVAIEGPTGGGKSTMLQMLGALDVPTSGT
VTLDDVELSDAGERRLQEVRAERVGIVFQNFNLIATLSALENVQTALVPLGVGAEERLER
SRAALDQVAMGDRADHLPSELSGGQQQRVAVARALVKRPRVLLADEPTGNLDGPMRDEIL
ALLHSSWHAMGLTVIMVTHDSRVAASAQRRLRIAHGRLSEIGDGRRAGADEPDGARGDAG
GARRSPAPAQDHPDDALEDATPGASHQPTAPGTYEERPLG
>PFR_JS14_288[/PFR_JS14_288[/Hypothetical protein(1349112:349459 Reverse
MLGLVATLVINAMGITLSGSTGGFSMGGGRGAPGGQPSGMPSMAGGQAGGAPAGGGGGMA
ERASNAVNVVLHSPVSIQMIAIGLAAALVGGLLAGVIGGWRAGGMRPAEALRSVE
>PFR_JS14_289(/PFR_JS14_289(Integral membrane protein(1349432:350616 Reverse
MLMTLARRELGRRRRQTIIVALGLAIAVALLMVVHSVSSGVSRAQSEVLSSVYGVGTDIT
VTQKSTQQPGQGFDMAPGAQDANGNTSVSSTTVRTTRGTEAFDASQLATVQGVQGVAGAT
AVLNLEQTTFDGQIGSSGSASSSSSGSSSSASASPSASASSGTSRGAMGGGRMNLNQTTI
TGVEPGATLGPLSTLSVSSGRALATSDDGNDVALVSSDYASQHNVAVGGTISVANKDVSV
VGIVTSSSSSSISEVYLPLKTAQALSDNTDKISEILVQASDSNQVSTVASALTKALPSAT
VSTQEALAQSVSGSLGSASKLISSLGTWLSIGVVVVAFGLAVLFTVSGVNQRTRDFGTLK
ALGWSRRRIVGQVATESQASGARQASCSAWSPPW
>PFR_JS14 290 PFR_JS14 290(1Amino acid permease[1350881:352332 Forward
MSETNAVVSDRYHGDQDNDDQHLHRALGNRHVQLIAIGGAIGTGLFMGSGKTIHTAGPSI
MLVYLIIGVMLYFVMRAMGELLLSNLNYKSFQDFAADLLGPWAGFFAGWTYWLCWVVTGM
ADVIAFTSYWDFWLKNETWSIILSVATLALLFVLNLLTVRLFGELEFWFALIKIVAILGL
IVLAVVLVVIGFTAPDGVKASLANLWNDGGVFPKGMNGFLAGFQIAVFAYVGIELVGTTA
AETKNPLKTLPKAINAVPVRVLMFYVVALAAIMCVTPWSQVNPAVSPFVNLFGLVGFGAA
ATVMNFVVLTSAASSANSGIYSTSRMLYGLSHKGMAPNAFGRLTRHGVPASGLFVTVVLV
SSSLLLTMSNSVIEAFTLVTTVSSVLFIFVWGLILVSYLRYRAKRPDLHASTTYAMPGGR
VMCWVVLAFFAFVIWVLTQQPDTLKALVVTPIWFVILAIGWFAVRGRAHLDDTITQELRA
EKG

>PFR_JS14_291(1PFR_JS14_291[FAD dependent oxidoreductase!1352508:353863 Forward
MLDCLIVGAGFGGLTVATQLVRRGHDVMVLEARDRIGGRVDNARFSSGELVEQGGQWVFP
NHDRMLELIDEAAAATMPANPGKLLVVQQGDVRAVEQSPDEHSHRTPFAAADLGQGVLRL
RRLAERTVSDPAWAGANTAWLDQPMERWLTANLRTPSAQRDLRGALRAVVHGPLSDTTLG
DVLTHVRAGVDMENLIATNGDIGQVRLVDGVLQLAERMAAQLEGRVRLSTPVVTIDQEDD
AVVVVTSEGEQIRARTAVLSVPPWLAKDLVWAPQLDPWRYETVQKTPAGAIIKCHMLFEP
PWWRDAGLSGQMAADDGPVRVTFDTSDPASERGILMGFFEGAEAATLTKFSASMRERVFR



DALVTVFGEQAATPLEYLDHDWGADPFTKGSHGAHFAPGLWSVTGQQLGARFGRVHFAGA
EYASKFNGYMEGAVRSGTDTAAQVVMQLHGQ

>PFR_JS14 292 1PFR_JS14_292[INitrogen regulatory protein P-11 ginB[1354673:355011 Reverse
MKLITAIIQPDVLEDVEIALAQAGASGMTVSEVSGYGRQRGHTEVYRGAEYTIDFIAKVR
IEILAAEAEVEGIISIICESARTGNVGDGKVWSSTVEDVVRIRTGERGAEAL
>PFR_JS14_293/PFR_JS14 293 JAmmonium-transport integral membrane protein Amt(1355008:356369 Reverse
MIALEISAGDTAWVLISAALVLFMTPMLAFFYGGMVRAKGVLNMMMMSIIAMGIVGVLWY
LFGFSEAFGNSWHGLIGNPFQYAGLKGLATAQFGTIPAFAFVGFQAAFAILAVALISGAV
ADRMKFGAWCLFAAFWSVLVYFPAAHWVFAFDGYAADKGGWIANSLKVFDFAGGTAIHIN
AGAAALALAIVLGTRKGFGTRPMRPHNLTLVMLGAAGLWFGWFGFNAGSALGANGTASLA
WTNTLAATCAAMSAWALTERIRDGHATSLGAASGVVAGLVAITPACATVSPLGALAIGVL
AGVGCCYAVGLKYKLGYDDSLDVVGVHLVGGIIGTLAVGLFCKADLTNGINGLFYGGGFE
QLGRQALGAVAMFAFSFIVSSLIALVIKKTIGIRVSNEVEYGGMDISQHAEIGYDLSIIG
YSSTKSVRRTIIVPPDASSLTDKPARTQEEASA

>PFR_JS14 2941 1PFR_JS14_294(Hypothetical protein(1356531:357595 Reverse
MADSARHDARRRAREQRRRKLRHDLHGLVSSSPIAGRTRASAGLLWRAPVWLITLLMAVV
LVGVITFGSFRSTGRPAQPAITVSPSASPTPSVSQTPVVAPQTMAPTGEDLADLQAQVAA
IENRYGVRVGLAVSGIAPVGAQLDATWTAGSATSGPALGTIDLPIALAVLNLNPVPSNIT
YLLAKSISGSSLSGDEALYSFLGNGEEAATRTNAVLRAYGDQNTTVATSTARQDVPAFSQ
TDWPVAPQAQMAGQLWCSSDAWYAVSRMHYFDDDHAYGFGSVVGSYLRTSDGVDDNGNPV
VRQMAIIPNANGDRIGVGLVVNGARDKLDDVKAAADAVAGRVYFGAVGFDGGHC

>PFR_JS14 295(PFR_JS14 295(1Magnesium transporter, CorA family[1357752:358654 Reverse
MKTVFGEGQFRWYATATSDTGGLKRLASQFNIDQEILTYAQDPHERAHVEYDADTGTFLL
IFNVAHREKIENHYDASPMTFIVKDHELFTINDEHTSYVNDLIAGFVKAHPEVTPIELLF
NALFLVSDAFFPLVQDVDAERRHYTSSLRERTTKSKLLELSDLGIGLIYLVAAAKQNAVV
IRQIKVQQPYHRLSDSAREQLDDAEIEANQLVEMTEMSSQIIGQLSDTYNNVLNNNLNDI
MRFMTVWSLLLAIPTIVAGFFGMNVALPLENAPHAWLIVTGIAAVLWLAMGLMLRHSMRK
>PFR_JS14_2961PFR_JS14_296[Phosphoglycerate mutase family protein(1358658:359200 Reverse
MTSKLYLMRHAQAESFGPSGDMSRGLTDLGRDQAHHAGELLAAAGIQLAMVSAAQRARET
FAAMALSDPEGRPVRAEYMKALYDASPATLLQRIGETPDEVSALLVLAHAPGIPSLAANL
TWAASHREADLMQCAFPAATLVAFDVDGPWSQLTDFDPYDYTDAAHPRVSPVRPADLPTG
>PFR_JS14_2971PFR_JS14_297(Putative DNA modification methylase(1359202:360470 Reverse
MTSGHRDKMCDVSAYLMLLAPSANHVYAAETATLAAAELAVTSPDLGAAVERRVAGVDYL
AFEADDLDPRKIAAQSSVLALFERASAPAELPGRASEQAALFGSEPAADVPTTSPSEVLL
RPIELPRSDVLDDDLVTIPKYRGKTNELFTRLLLHVTLSQVTTRRGTAAAGRDAPTGHDQ
TRRQFDVLDPLAGRGTTLLTAWTAGHNAYGVELDTSAFEQFAGFLKTYLRRKRLKHTAEV
TTVRRDGRMMGQRLDATARPGEQTRGHRAVPDAPQLAMTMFTGDTRDAAVLFGKRKFDAI
VTDAPYGVVHGATDARRASRENGKRGSAGHPTGHRPGGDRDRSPATLLADAIPVWAGQLR
AGGALGLSWNTYGLSREDLAAICTDAGLEVRDDGPWLQFAHRVDSSIKRDLMVAVKPARL

VS

>PFR_JS14_298[/PFR_JS14_298(/Inorganic diphosphatase(1360620:361177 Reverse
MTDEFRIATGLPQYDLTFDMTVEIPRGTKNKYEMDHNTGRIRLDRTLFTSTQYPYDYGFI
EGTLGEDGDPLDSMVILTEPTFPGCLVRCRAIAMFRMRDEAGPDDKVLCIPTADVRRDYM
DDIDDVPQMVMLEIEHFFTVYKDLEPGKSVEGASWTGRTDAEAEIRASFERAKGTSYEHL
KVDLQ

>PFR_JS14 299(1PFR_JS14 299(1D-alanyl-D-alanine carboxypeptidase, serine-type, PBP4 family(1361239:362609 Forward
MKSATRRPLTRWIVAFGVVLVLVIAGSVGLHASGALVSGGASTVPAGVFATPATNLNGNG
VIGDAPVPASYAALSADKVAAALNRVGVRNGYSVVARDLSNGQVLDATRGDDAVIPASSM
KLMTTSSVIDKLGPTHTFSTRVMRQPDGSITLVGGGDVLLASTPTSYAYGSPQPATTQDL
AQRTADALKAAGTTSVTLAYDDSLFSGATRHPDWEPGDMAYVNDISALMVDEGGGSTTPA
ATAATTFARQLGANGISVTGTPTAHVSQSGATQLASVDSLPLSQIVQECLRHSDNTIAEV
LFRHLAIAYGQPGSFDGGVQALQQAMTHLGLWSGVDSLHDGSGLSVHDRLTASALTQVIT
LAAGRDDLRNLLAGLPVAAATGSLETRFIDSASSAGGGRVRAKTGTLDTASALVGYTPTA
DGGMVAFALVGNGVGAEVRPYLDQMAGALSGCACAA

>PFR_JS14_300'PFR_JS14 300[1Coenzyme F420 biosynthesis-associated protein1362771:363862 Forward
MGVQSTPEEPPQSGAALPWVDWDTTLRVATSSAPIGPPVSLAERRQAVEQLRASAERAPQ
IVADASHLQPPARGEALIVDRAGFARANTDMMRQIWQGIGVEVRPRGPGLIPGIVRGGAV
GKMIGLLSGHVLGQFNPLGSPPRLLLVAPSIMSTERRLGVDPGDFRLWVALHEQTHRAQF
QAAGWLTAWMLGRVRALIEADADHESAVHGALDHFAMLKHHRDSDDDVALTMAEMLTTPS
AAAVLEQVSGVMSLLEGHADVMMDRAGPEVIASLATIRARFDARRGRGGPQMIMLRALGM
GAKLAQYREGAAFCHAVIDAADNDDEGIELLNRVFTSAAEMPSLHEIRQPDAWLARMGVD
VHR

>PFR_JS14_30111PFR_JS14 301(ICell cycle protein MesJ[1363862:364851 Forward
MATRALGRAGLALVAAVSDGLQRASEQGSRVRVACSGGPDSLALAAAVAVCARRDPALLA
EALVVDHQLQPGSREVAHAAVDAVRGLGLPARTVAVQVPHSGEGPEAAARRARYEALAAP
DAAGGRRPDLVLLGHTLDDQAETVLLGLVRGSGIRSLAGMPAHFGSAPQFWRPLLGVRRA
DTERACVEWGLAPWHDPQNRDDRFTRSRLRHRVLPVLTAELGEGVIEALARTATLATQDA
DYLDALTSSALTTIMGDGGLDCARLADQPAALQGRLVRRWLATVGIVGLDFERTAAVLAL
VTHWRGQKGVDLPGGHRVVRRAGVLFLDR

>PFR_JS14_302[PFR_JS14 302[Hypoxanthine phosphoribosyltransferase1364957:365508 Forward
MYATDISNDLEHVLIPADKLAARVEELAAQIDADHAGQDLLLVGVLNGAMMVMSDLSRAM
KSLVTVDWMAISSYGAGTQSSGVVRILKDLSTDIHDRDVLIVEDIIDTGLTLSYLVQNLT
SRGPRSLEIAAMFRKPEAVDAPVDVKYVGFDLPNEFVVGYGLDYNGLYRNLRDVATLATH

VYR

>PFR_JS14 303PFR_JS14 3031PIF1 helicase1365580:368039 Forward
MTTPRVDDGHVGDDGHARDDGLVLTAEFRDALTRLGRGENLFLTGKAGSGKSTLIRLFME
SNERTVVVAAPTGIAALNVDGYTIHRLFSFNTATTPEQVASGDYYPGRFAQTLKSLDTLI
IDEVSMVRADLFDCLVAALERFGPHPGQLLGGVQLVLVGDLYQLPPVVTEGEREYFSTTY
ESPWFFSAHAYRRDDFPTVELTTVFRQIGDARLVHLLNAVRDGRLLAAARAELNQRTDPG
FEPPIDEFWLTLATTNRIAAARNNRQLARLGGRQYSYRATVTGDATGFDAPADEVVTFAV
GAQVMMLTNAQGAHGEGSHGRPRWVNGTIGRIAAVRYDHDEPVVTIALPDGRREEAGPHA
WDITRPVVEGGRLRHEVVGSFTQLPFRLAWAITIHKSQGQTLDHAIVDLSGGTFAEGQLY
VALSRCTSLAGLVLARPVLPKDLKADQRIRRFLASARTSVPRRGLAFLAVTFVGDEGRMW
RPRPLEVAVVTDDGRELVTLVNPDRDMGESARVNALSASDVRFAPMLGEAWPAIERCLDG
YGLIGVDIDQTLDYLDYELKRGGIVSPMPIGGEAESSLSPDEARELDELPTLQRARRLRE
LVLAHRGTGREFPEGTGSRAAAPTADPWADIETFSRAGAADGGPVRHGDGAEQPAVLLVR
DGAQRSFVVDAPDMASEADRAAFLAARLRAAASRTVVDDAALAELEQLERQWGVTIITDA
MRRPADSAEQVLVPGARVCFTGSVIDARGTTISRSDMEQLAAEHELVAVPSVTRTRCDVL
VAADTASRSGKARKALDLGKPVISAAEFLAWANPAGPGR

>PFR_JS14_304/PFR_JS14 304[IGTP cyclohydrolase 111368060:368767 Forward
MGMPSRKGAPLSESTRAGRSDGTRETDATDHAIDNSAYEQPGLELPPGFDGKRIEAAMRE
VLIGIGEDPDREGLVETPARIARAYGEIFSGLGKEPDKVLARTFDISHDEMVLVRDIDVH
SMCEHHLLPFHGRAHVCYIPAKDGRVTGLSKLARLVDLYARRPQVQERLTTQVANALVDQ
LGARGVLVVLECEHQCMTMRGVRKPGSTTVTSAVRGVLRDPATRSEAMSLIVRNR
>PFR_JS14_305(/PFR_JS14_305[ITranscriptional regulator, GntR family1368778:369245 Forward
MPSAARKPGDAPDHAKGPDGAPRRMAAQDASGGVGGPAGPLVHIDAASPTPVFEQIIEQL
RRGVVQGSLPAGTRLPAVRALASELGVAVNTVAKAYRQLEAEGTVVTGGRNGTTIAALAD
AEPTRVAEAARTLIARARDAGLSRDQTLGLVARLW



>PFR_JS14 306 /PFR_JS14 306[Dihydropteroate synthase 1 FolP1(1369385:370218 Forward
MADRADRPGDGHTRVMGIVNVTPDSFSDGGLYLHADAAIAHGVELVRQGAELLDIGGEST
RPGATRVSEDEELSRVIPVVGGLAADPRTRDIPLSVDTMRASVARASVEAGAAIINDVSG
GLADDAMFATVAGLDVDYICQHWRGFGQEMNQRARYHDVVTEVRDELAARLALAEQAGIS
HDHLIADPGLGFAKMGEQDWQLLRHLDVFVALGHRVLVGASRKRFLGVLLNGREARDRDA
ATAAVSAWCAQRGVWGVRTHEVLSQADAIAVTEHLML
>PFR_JS14_307/PFR_JS14_307(Dihydroneopterin aldolase[1370365:370739 Forward
MSVEPEMGFVVVSLSGITAMGHHGVLESERREGQPFSVDLRLVAPEPGTDELSEAVNYAE
VAELVSDLIRSQAVNLIETLAARIADAVVELPRVREVDVTVHKPHAPIPVPENDVTVTVN

RRTP
>PFR_JS14_308[/PFR_JS14_308[12-amino-4-hydroxy-6-hydroxymethyldihydropteridine diphosphokinase1370736:371281 Forward
MNAFIDSDTLGDLKPLNRVVFSLGSNQGDSLDILQGAVDMLAATPQLIMVDVAPVYLTKP
VGNTNQPDFYNTVVLAESTMEPRDLLDRANVIEQAYARHRDPDNPHGPRTLDVDLIVVGK
RTSATQRLELPHPRAHERAFVLVPWLDIDPKATLPQGPIADLVARMDVGGVHKLDAGLLK

P

>PFR_JS14 309(1PFR_JS14 309(IHypothetical protein1371837:372193 Forward
MLLILGLRKGFDMARNVKVVLIDDVDGGDADQTINFGLDGVNYEIDLSNANAQKMRDELA
VWVGHGRRVTGRRGAAARKQGPSDAAKIREWAKSTGRQVPLRGRIPNAIRAEYEEATK
>PFR_JS14_310(PFR_JS14 310(Negative regulator of genetic competence ClpC/MecB[1372996:375572 Forward
MFERFTDRARRVIVLAQDEAKMLNHNYIGTEHILLGLIHEGEGVAAKALEQMGISLEAVR
EQVIEIIGQGSTPPTGHIPFTPRAKKVLEYSLREALQMNHSYIGTEHILLGLIREGEGVA
AQVLIKLGADLNRVRTTVLQLLSGYQEEGGGQPATAGAPEMGPGTSTNNGALDQFGRNLT
QAARDNKLDPVIGRQKEVERVMTVLSRRTKNNPVLIGEPGVGKTAVVEGLAQAIVRGDVP
ETLRDKQIYTLDLGALVAGSRYRGDFEERFKKVLKEIKTRGDVMLFIDELHTLVGAGAAE
GAIDAASILKPMLARGELQTIGATTLDEYRKHIEKDAALERRFQPIQVDEPSVQLTIEIL
KGLRDRYEAHHRVTITDEALSAGANLADRYIQDRFLPDKAIDLIDEAGARMRIARMTAPP
DLREFDDKIAATRAEKEAAIDHQDFEAAAKLRDDERKLTAARAEKETAWREGESDTPAVV
GEEEIAEVLSSSTGVPVARLTEEESQRLLNMEDEIHKRYIGQDEAVKAISRSIRRTRAGL
KDPNRPSGSFIFAGPSGVGKTELTKALTEFLFGDEDALITLDMSEYSEKHTASRMFGSPP
GYVGYEEGGQLTEKVRRKPFSVILFDEIEKAHPDIFNSLLQILDEGRLTDAQGRVVDFKN
TVIVMTTNLGSRDISRGVNLGFSKTGDTENSYEQMKSKVSEELKQHFRPEFLNRVDEVVV
FHQLSQDDILHIVDLMVGQIENRLGDRDMGIELTPAARELVGKRGFDPVLGARPLRRAIQ
RDIEDPISEKILYGDLKAGSIVLVDVAEGATEKSTEAFTFKGMPKHDEVTDSEFAQLTGA
GSTGGDAGPADPQAPSAS

>PFR_JS14_311[/PFR_JS14_311[Hypothetical protein(1375723:376409 Reverse
MSIPTPPQGWRSQARLLTMLLWLNMAVQLLAGAMCLLLATRVDTPTDSVDDPGLRMFDAW
QLLTTATGLVFMLTAIVWLVWQRGTARMALRWAPELSQPAWQLFNWVIPLINLWRPLVDL
RALHRVFTIVRKDEMAADGIRGSIELAQVRLDDFRAATTRWWACWITFATAQLVAAWIVA
GASGTTGARAGFIASGIADLLALPAAFLATRVVSELTRRVADAAGLRA

>PFR_JS14 312(PFR_JS14 312[13-dehydroquinate dehydratase 2[1376406:377161 Reverse
MAVLELAGLTLGGPHTAIIVPLTGADPGAVQAQAEVASQPAVDLVEWRVDAFAPGADDAL
LADTARHIRTTTGKPLLATVRTGSEGGHFTGSPEDYARLVATLAGLDDVDAVDVEYRHPA
APETIASAHRASTAVIGSFHDFAGTPSLDAMVAHLEAMEQAGAQLCKLAVMPHNPEDTAR
LLLATATRSRDAHTPLLTIAMGRLGLASRLCGRDFGSCASFAALDEHGSAPGQLPLDDLA
QALSIVRHAER

>PFR_JS14_3131PFR_JS14_313[]Para-aminobenzoate synthase, subunit | (Precursor)(1377307:377888 Reverse
MATDMTLPDDLDRLVDRLVRDARGRRPVMVLDGGSGAGKTRLATRLVGALGERGMHGVQL
VSMDSFYPGWDGLQAASTMLPEVLRVHDPGYWRWDWQAGRRTDRVGLDGDAPILVEGCGA
LTAFSAGVGTTAMWFVMDAARRKQRALGRDGELYAPHWDRWAAQERQHWRRDRPRELADV
ILHDAGQVDAGAV

>PFR_JS14 3141PFR_JS14 314(1Cobalt transport protein ChiQ[1377899:378726 Reverse
MTALPHAPLTGTDQSGASGADWSGALARLNPVTRLLLTVLVAIPVLISLDWLSATVIFVG
ELVVFLACGVRARMLARRMIPLLIVAPLAAISMALYGKPGGDVYFQWWLVVISQRSLTMA
IAVVLRIFALGLAALVLMGGLDLTATADGLAQICHLPARFVLGTLAGMRMINLFAADWRT
MAQARRARGLGDTGRLRRFATMAFALLVFAIRRGTKLATAMEARGFDASTAAHRTWARPS
RMGRADAVGWLLAVVMVALALAVSIRLGTFTPVTR

>PFR_JS14 31501PFR_JS14_31511ABC transporter1378723:380393 Reverse
MPTPSTDLAPGVVASDWGWRYAGRPRWAARHLDFTIEPGERVLLLGASGAGKSTLLGALT
GVLGGDDEGEEAGSLLVGGKHPTRMRGHVGLVMQDPTSQMILQRIGDDAAFGCENLAVPR
EQIWPRVRAALDAVDLRLPLDRSTTALSGGQQQRLAIAGALAMMGGPGAPGMLCLDEPTA
NLDPEGVTTVHDAIASVVADRHTTLVVVEHRVDIWTDLVDRVIVVSADAGLLADGAPREV
FAAQREVLTRAGVWVPGAPRGVEPRTPPTPGEPLLTTHDLTIGHGRAHPVRTMEPTRVPA
GLSTTIVGPNGAGKTTLALTLAGLLEPLAGSVEAAPSLRPTSARFLTRAMHRRFDPARPI
TWASRDLLTRIGTVFQNPEHQFVTGSVREELAVGLKALGRGARDIDSRVDALLARLHLEA
LADANPFTLSGGEKRRLSVGTVLAAEPRLIVLDEPTFGQDRATWIDLVQLVQDVLEQGRT
VISVTHDRDYLEVLGENELRLDIASPHPASASSPAGGRPAGHAPGERRPKDRQPSADQPS
GERPSADQPSDHRMAP

>PFR_JS14_316[/PFR_JS14_316[JHMP/thiamine permease protein ykoE[1380419:381054 Reverse
MSSSKTTPATSDQTRPLEVGTRHWRVVDIVVAAVLGVACGLIFWIWNSIGYAWYSAMGAL
LPGLGGIAAGIWYLGGTLGAQVIRKPGAAIFVELVAAIVSALIGNAWGIETLTSGLFQGI
GAEIIFLIFRYRAWSLPVTLLAGAFAGFGAWANELFIGSTPNIAKSFGYNAVYLVSNLVS
GAILAGLLAWLLTKALARTGVLSRFSSGREA

>PFR_JS14 317(1PFR_JS14 317(1Adenine glycosylase1381286:382164 Reverse
MEPGQRRAVVRAVNQWYAHTARDLPWRRVETSPWAIMVSEFMAQQTPVARVVGPWREWLD
RWPTPDALAAEPSSAAVAAWGRLGYPRRALRLHAAATAIRDHFGGEVPHRVEELRQLPGV
GDYTAGAIASFAFGARALVLDTNVRRVLTRLDAARQFPANSTTAAERRLAMDWLPDDAPT
AARWAQASMELGALVCTAANPACDDCPVRADCAWLAAGRPAHDGPPRRTQAYAGTDRQAR
GTLLGALRTTPQGFEVSVLLQHWPADPAQASRALDGLLSDGLAHREGTRVTL
>PFR_JS14_3181PFR_JS14_318[IDNA integrity scanning protein DisA[1382244:383314 Reverse
MASIGDAKGRVAEQFRQYRSLLAPGTPLREGLERIVNGRTGALVVLGDNAIVQQISTGGF
VINTDFTPTALRELSKMDGGIVLSSGLDRILRAGVHFVPSGSIETIETGTRHRTADRIAQ
QAHVPVATVSASMSTIALFLEGMRFPIEPSHQIMGRADQALATLSRYRDRLTDDTRYLTG
LEIADLVTLRDLVRVCQRVEMARRLAKELEGYVESLGIDGRLLQLQLFELTAGVDETATL
LENDYSIEERPGKPSLEELEELPTGDLLDPESVSSAIGFGATPLDTHLRPKGFRLVHQAA
QLDTALTRRMLDQVDSIQELFDLSVEDLMRVDGMDTKHARALRDGLARLAELGTQS
>PFR_JS14_3191PFR_JS14_319(/DNA repair protein radA1383352:384746 Reverse
MAKKQQDSYQCTECGWTGVRWVGRCPQCQAWGSVVERGASVSTSTAVRTSAPTTRALPIA
QVSAQASDRHLTGIGELDRVLGGGLVPGVVVLLAGEPGVGKSTLLLEVAAQWARAGHRTL
YVTGEESASQVRLRATRTDALADELYLAAENDLGTVLGHVEEVEPSLMVLDSIQTVSAGS
GDGVSGGVAQVREVTTALVRVAKARGMAVIIVGHVTKDGGIAGPRTLEHLVDVVLNFEGD
RHSGFRMVRATKNRYGPADEVGCFEMGEGGIVEVPDPSGLFTTRHDEPVPGTCVTVTMEG
RRPLLAEVQGLVAPVPNETPARRVTNGVDFSRVAMILAVLQRKARLPMSRRDVYVSTVGG
ARITDPSADLAVAVAVASASLNRNFPRRVLAMGEVGLAGDLRRVPALERRVAEADRLGFE
LAIVPTNSRDNSRGAPKLHNLKVVEVPSVADALGVLDLRRAERR
>PFR_JS14_3200/PFR_JS14_320[Hypothetical protein(1384862:385500 Reverse
MHVDHLTFAAGPEGLEVAAKHLGELLGEEFKDGGFHPRFGTRNNILPLLKDRYLEVAEVL
DHPVAEKAVYGQAVRARSEQGGGWLGWVISVDDLAPFEERLDRGAVPGSRHFPDGRELKW
EQIGAKGLMSDPQLPYFVKWESPADVLPSALPGDIALASLEIAGSRQRIEDWMGEALPDV



FDGVNIEFTSPNAHPGINAAIFSTPEKGLVRI

>PFR_JS14_321[/PFR_JS14_321[JAP endonuclease, family 2(1385719:386588 Forward
MFYRGGVVSKPPPDASGSKRLSVSLSTSSCYPEHTAEAFDIAAEAGYDGVEVMVGLDAAS
ADVPYLARLAAQSGMPVVSVHAPCLLLTQNVWGPDPWDKVRHSCEAALALGSDVVVLHPP
LRWQREYAAGFVAGVRDISEHTGVTIAVENMYPWRTPGRAFQAYLPSWDPTDLDYDALTL
DVSHAATSQLDALELARTWGPRLRHVHLTDGVGLRRDEHLFPGEGTQNVWGLLQYLNDSP
FDGHIVLEVNTRKADNHAERVRELREVADNTRLHLGQLDAARPGTTPTS
>PFR_JS14_322[/PFR_JS14_322[JCAAX amino terminal protease family protein(1386590:387468 Forward
MAAPQPPSPPIGVGVSAAGALLADGALPAPVPSSGNGARPARRRARLGLETCGLLSLCLG
KSAVYSVLSLVNSLTVGSKLNEQTTTINGAVTPDRPWLDVAYKLADDFFLIVPVVMAIYL
LASVRRPGPSVWRAIGLDGLRVRRDVLVGVGATAAVGIPGLGCYLLGRQLGLNTTINTAG
SGASLAAIAFYVVAAAANAGLEEIVMIGYLLTRWRQAGWNAWAAIVTSALIRGSYHLYQG
FAGFIGNVVMGLAFGWYWQRTRRLWPLIVAHTLLDVFSFVGYALLKNVWTWL
>PFR_JS14_323[/PFR_JS14_323[Hypothetical membrane protein, DUF1211 family1387613:388308 Forward
MRAERVQAFSDGVFAILLTILVLEFVVPDYQEGHLFEAILGQWPIMFAYVLTFTYMGVVW
LFHHDLFASVKTTSIWLNILNLVLIFVCSLLNYATSLLSTAIATGNGTDMAAAFGIYDVN
AMAISAAFMVLYFYLHRHPKLYSSPVFDGYFGWMSRSAGISVLIYALALAANFWSIQLGA
ALLIGGVIFHALAYAGSAHSYRRSRRKVLRDARRQALKDAPGPGSESGPPA
>PFR_JS14_32411PFR_JS14 324(Aspartate-semialdehyde dehydrogenase asd(1388400:389434 Forward
MRVGVFGATGQVGGVMRTLLAERNFPVDEIRYFASSRSAGRHLPWGDKQIAVEDMATADF
SGLDLAIFSAGKTASKEYAPKVAAAGAVVVDNSSGWRMDPDVPLVVSEVNPEDTKNLPKG
IIANPNCTTMAAMPVLKPLHDRWGLKRLVVATYQATSGSGLSGVRALEDQTRTAMADDPH
GLTFDGHAVPYPADTAPYVKPIAFNAVPFAGNLADDDSLETDEEQKLRNESRKILHIPGL
KVAGTCVRVPVFTSHGLSVNAEFEQEVSVDEARAILSAAPGVELAEVPTSRDAAGVDPSL
VGRIRMDQSLDTPTGLAMFVTSDNLRKGAALNAIQIAELFCKVA
>PFR_JS14_3251PFR_JS14_325(1ProC protein(1389438:390298 Forward
MALRTPAASVDRVHRLAFLGAGTMGGTIVAGLVRAGRDAAGIAVTTHTPAHREKLAAELG
VQAFADNRQAAAWASTIVIGVKPADALALLDEISPELGPDNVVISLCAGLSTDLLSAHLP
PAVHVVRVMPNTPASVGAGMAGVSGGRTATEHDVQAAITLMSAVGRAVAIPEKLQDPLTA
ISGSGPAYVFAFVEALIEAGVTQGLPRGLATELATQTLLGSARLLDEGNDSVTQLREAVT
SPGGTTAAALRELDDHGLRSAVQDAVEACARRSAELAAAAEQADAR
>PFR_JS14_326[/PFR_JS14_326[Uroporphyrin-lll C-methyltransferase hemD[1390787:392403 Forward
MSQRVDVEAPDNAGPDDVAGRLCHGRVVFVGSGLSSADQLTRAGLRALSSATMLVTTPEL
REMLDEAGVEVPDKDATRFVGDLPDVARFVVEAAGDDQSVARFVRGDPLLEGNIADEVSA
YIDADLMLDIVPGVPSLTSVTTLAGVSFPGQSVQLISLPYRAKTAEIPAAGSLAVGCYSS
QAAMVARAAVEAGRTPDEDVLITFHGGTLRQHSEMSTIGTLMGKKSPIEPGDDRVSIVFG
KASHRPEGMNWYESKPLFGWQVLVPLTRDRNEELIERLSLHGAHCTEVPTIDVEPPRNAA
QLDRAIRGLVDGHYQWVIFTSVNAVRAVAAKVAEYGLDARSLSGLQIAAVGDGTREYLST
WGLIPDLAPTDVHTVAGLAAEFPAYDDIVDPMNSVLVPRAEIATEPLSEGLAELGWEVDD
VTAYRTVRASPPPAPIREAIKSGDFDAVVFTSSTTVRNLIGIAGKPHAATMVAAIGPATA
VTCEEHGLDVAVISDAPGQIELADSLAYGARRRAKALVEAGKPVKRPSQRRRRRTNKS
>PFR_JS14_32711PFR_JS14 32711Phosphoglycerate mutase family protein1392458:393117 Forward
MGDQQTIVHVMRHGEVHNPQAVLYERLPGYHLSDNGSRMAQVVAAEFADVPLTHLRTSPL
LRARETMAPVAAEHPGLQVHYDPNLIEAGNKFAGMKFGRYKTALVDPRNWKLLRNPFTPS
WGESYEHIAQRMRTAIIDSARAAGPGGQAFVVSHQSPIWIARLSFEGRRLFHFPWTRTST
LASVTSFHFLGDECIDITYSEPAAHLLGSDGNAAFSSGN
>PFR_JS14_328[/PFR_JS14_328[Mycothione reductase(1393233:394753 Forward
MATESSGGTGLSGAGRHSGGGASDHFDLCIIGSGSGNTIVNHEFNDWSVAIVDQGVGEGE
WFGGTCLNVGCIPTKMMVVPADFAASPDRAARLGVELSRGAVDFAGIQQRVFGRTNAIST
DGLAYRESNENVTVFREAAAFIDAKHLQVGDRVITADQFVLAAGSRPRTLDVPGLNDPDL
AGLIHTNDTLLRIKTLPKHLMIVGGGVEALEFGHIFSAFGSKVTLVHHGARLLRKLDRDL
GEAATKLAAERFSVRLNQSLSNVEASETGGLIVSTSDSDGIDYDYAVDALMVAVGREPNG
DLLEVGRAGVTLDDQGFVVVDDQQRTSQPGIWALGDVTSHHLLKHVANAEARTVQHNLVH
PDAMIATRRDAVPQAIFSDPPMYSVGPTTDELDAAGTHYVSIIQPYSTVAYGWAMVDDDS
FVKLVGDPATGKLLAAHVVGPEAPELGQLCTTAISFGISAIEMARGQYWAHPELAEVVEN
ALISLDRAMRHDGDDDSEHRRRTGEG

>PFR_JS14_3291PFR_JS14 329(1Glycosyl hydrolase family 3 protein1394810:396036 Forward
MTPRNPHRSHRPRLRRASRLAVFGMALALVASCSASPGGAGGSASARDAASSAMSPSASA
ASGASGLPPRACLDAARAMDPQARVELLYMGSVTATTPAAGAGQLANQPVGSVILMGDPG
SLQATSQLTDALGAARPGLLIATDQEGGQVQRLTGPGLDQMPSARQQSTLATDALTQRWT
GWGAQLRRGGVHYNLAPSADLVPRANRGANAPIGQLDRGYGATRADVATNVTAVLAGVHA
GGVVGAVKHFPGLGNVSANTDFGAAHDAVTTPDSDELNTFADVLAGADSVMVSSVVYDRI
DPAGPAAFSSRVVSGLLREQLGYSRVVISDDLGAAVALADYPVAQRGTLFLRAGGDLALD
VDPASVPAMVADTQAAVAADPDFAEQTVAKAARVLQLRADAGLGQCGA
>PFR_JS14_3300/PFR_JS14_330[Arsenical pump-driving ATPase(1396119:397894 Reverse
MTHLLEEMPRFLFLTGKGGVGKTSVACASAVALASAGRKVLLVSTDPASNVAQVFGQEIG
NHITAISALPGLDALEIDPQAAAEEYRARALAPVRDFLSAKDLASATEQLSGSCTTEIAA
FNEFTDLLTAHGPGAGYDHVVFDTAPTGHTVRLLKLPGEWSQFLSDGLGDPSCLGPMSGL
EKTRDSYAEALGALADPGRTRLALVARAQESSLHEASRTFDELLEAGIAATHLVINGLLP
GAHSDDALARSISHQESEAIGSAPARLRALVTDTLELRHGDMVGVDALRTLLSSTAQTED
SDVDVNQPRRPSVAGPQLSELIAELSQRDHGLVMVMGKGGVGKTTLASALAMGLADRRKD
VLLTTTDPAAHLDWTIAGQAPFDVTSIDPEVATRQYRDHVMATKGASLDEQGRANLAEDL
RSPCTEEVAVFQSFAQAVEQSDHRFVVMDTAPTGHTLLLMDATGSYHREVARNSPELAST
TPLTRLRDPGHTAVIIATLPETTPVLEASGLQDDLERAGIRPWAWVINRSLSATDTEDPF
LQRRIEAETAPIAAARSNCPRTAQVAYLASPPVGLDALRAVARHTVGSMAG

>PFR_JS14 331PFR_JS14 331[]Putative arsenic resistance operon repressor ArsD[1397891:398358 Reverse
MISVFEGPLCCNTGVCGTDPDQALVNFTADLDWLRRQGVTVQRANLAQDPAAFAGSPVAR
AFMQVAGADGLPLVVVDGVAVSTNRYPSREELAVFAGLASAAGCCSGDAAGANAPGCCGS
NNDSTGPSTEGSSCCGGSAPQALPLENTSGSAVQL
>PFR_JS14_332[/PFR_JS14_332[]Toxin-antitoxin system, antitoxin component, ArsR family[1398455:398829 Forward
MATELTATGTPRSTSEALSAERADRVAEVFKALSDPVRVRLMHHISANCCSSVCVCHMPA
DLGITQPTLSYHLTRLLKAGLISREMRGKWAHYTATAHGLDVVRAFMDGLGAVGPGTCDA
TDCC

>PFR_JS14_333[/PFR_JS14 333[]Putative heavy metal reductase[1398829:399281 Forward
MSATGARRVPSIMFVCVHNAGRSQMAAALTRCLAGDRAEVRSAGTAPASEINSQVVAAMD
EIGIDLLGTRPKVLTADAVQESDVVVTMGCGDSCPYYPGTRYVDWALDDPAGLSLAEVRP
IRDEIRKRVIALLDELGLHPDRPGISRSDR

>PFR_JS14 334[1PFR_JS14 334[I1Phosphate ABC transport system ATP-binding protein(1399262:400041 Reverse
MAKRIELKKLSIFYGDFKAVEDVDMMIEPRSVTAFIGPSGCGKSTVLRSLDRMLDVTPGA
KVEGEVLLDGVDLYGKHIDPVRVRRQVGMVFQQPNPFPTMTIRGNVLAGLALNKRRLSKS
EADEVVETSLRGSNLWEEVKDRLDRPGSSLSGGQQQRLCIARAIAVKPEVLLMDEPCSAL
DPISTLAIEDLIQQLKEDYTVVIVTHNMQQAARVSERTGFFNIAGTGKPGHLIEYNDTET
IFSNPDEAQTEDYITGRFG

>PFR_JS14_335(1PFR_JS14_335[Phosphate ABC transporter, inner membrane subunit PstA[1400046:401206 Reverse
MSTDELIESDPTHDGTGDASARRLGARRASSQRESDAVQFSDSLTAGHLPPFTAIGLLVV
CVVGVFLVSQLAHSFSVLSWVVISVVAYLVLHYVVSRSVEGRRRAFDRFARDLVTLAFLL
ALVPLVSLIWETVSQGAARFDWQFFTKSMYGVIGGDGGAGHAVQGTLIVTAIATLISVPI
GLLTAVYLVEYGRGKLANAITLLVDVMTGIPSIVAGLFAYALFVLVGGVANATMGITGAV



ALCVLMIPYIVRSSEEMLQLVPRSLREASYALGVPKWRTILKVVIPTALSGIVSGIVLGI
ARVIGETAPLLITAGFVDWKNPDPVNGAMATLPVFVYKQYMTPGVPQAPYYARAWTGALT
LILIVMVLNLLGRLIAARFAPHTSRK

>PFR_JS14 336 /PFR_JS14 336(Phosphate ABC transporter, permease protein PstC[1401203:402183 Reverse
MSTTTSLRQAPGERPVPADELAALTTRGRRGGDTVFSGLSKGAGLVIVVILASVAIFLIW
QALPAFTGKALPFGNTLKYVGPFLFGTVYSSVLALIFAVPLGIGIALFIAHYAPRQLASG
LGYVIDLLAAVPSVVYGLWGINTLAKFMQPVHLWLTEHLSFIPLFSGRVSGTGRTMLTTA
VVLAVMVLPIITAMCREVFLQVPKNQIEASLALGATRCEMVRQVVLPYSQSGIISAAMLA
LGRALGETMAVAMVLSGSRLVNFSIVTSQNSRTIAANIASTFPEANALELNQLIATGLLL
FVITFAVNAISRWVIHRRADFSGANG

>PFR_JS14_337/PFR_JS14_337(Phosphate-binding transport protein of ABC transporter system(1402180:403274 Reverse
MPMNHVSLKSRILVAALAAGMLGLSACSSEGPASSASSSGGLSGEIVGSGATSQESAQTT
WRSAFTKKQAGIKVSYNGGGSGKGASDFTSGAVAFAGSDDALSLDAMKASSFAGCAESSN
ALNLPIYVSPIAMVYNVDGVKNLKLDATTAASIFSGKITKWNDPAIAALNSGETLPDTAI
TVVHRSDKSGTTENFTDTLSQNASNVWTEKPSQTWPAAYSGESAEGTSGVVAAVKNGTGT
IGYADMSQASGLSVVSYGKDGNFVQPTGDEAAKVVSGSPARTGGPANDQAIALDRTQAGY
PFVLVSYALVCEQYKDSHTAELVKSYLSYVVSSEGQADAEKSAGSAPLASALAGKVQGSI
DSIK

>PFR_JS14 3381PFR_JS14 338[IHydrolase, NUDIX family[1403462:404352 Reverse
MTAKPAVVAAGAVVFRGSGEQRRVLVEHRPHYNDWTLPKGKPHGDEQLPVTAVREVEEET
GIHVRLGLPLPSLRYDVSAGPKQVHFWLGHENRPEHPHRDDETDRIAWPMLPEAAELLTY
PDEVELLARAVPLADRALGTLVITRHAKARPRKSWQGDDWLRPLAARGARQSDRLVALLD
AFGVRRVLSSTSTRCLQTVEPFAKAIGSQIHPVHLLSEEAALGRDEEIADLMWQLRVQVA
QSPEDPLVVCGHRPVLGAMQAGLHIPIQHLTTAQSLVLHIGDEAEPVAVESYPSPL
>PFR_JS14 339(1PFR_JS14 339(IPolyphosphate kinase[1404349:406538 Reverse
MSNAPGPGDRDATSADQSADEQLPPDRYSERELSWLAFNERVLDQARDRLRVPLLERAKF
LAIFSSNLDEFFMVRVAGLKRRIEAGVAVRSIAGMMPRELRDAILTRAHELVTEQSRVFH
EEVLPELTEQHVELVRWNQLTDAEHDRMNELFTERIYPVLTPLAVDPSHPFPYISGLSLN
IAVLLLNPDTEARQFARIKVPSILDRFIKLGDTRFVPLEEVILAHLSELFTGMKVLQSTT
FRVTRNEDVEVEEDDAENLLYALEKELLRRKVGRSPVRLEVEDTIEDDLLELLADELDVS
PKEIFKLPAPLDLTALFRLTDVDRDDLKYSNFLPKTHPDLAPVETSSEADLFKAIRRHDV
LLHHPYDSFATSVQRLVEQAAADPHVLAIKQTLYRTSGDSPIIDALIEAAEAGKQVLALV
EIKARFDEQNNIAWARKLERHGVHVVYGMVGLKTHCKLILVVRDEAEGLRSYVHIGTGNY
NPKTARQYEDMGLLTCNPIVADDVARLFNHLSGMTQETHYRRLLVAPQGVRTGLIAAIDR
EIANKKAGLPARIRIKVNSIVDERIIDALYRASRAGVEVDLWVRGICGVRPGVPGLSENI
RLISILGRFLEHSRLFWFENAGNPSVGIGSADLMHRNLDRRVEAIVLITHANHIAEIGQL
FDLAFDPGTVNWKLDDRSWHPDTTNAAGEPKLDLQEHLIDVVSHRRHAPSDGPSRRTLFF
QRPGVLPRP

>PFR_JS14_34001PFR_JS14_340(1Mycothiol acetyltransferase(1406535:407473 Reverse
MNPVVTGPIIRLSADDRDHIADLVRACTEHDGVSPLNESGWFGLQGLTASHTHWIARDGK
QVVGYAQADAREHTVQLMVAPPARRQGIATTLAKAAWQLHPAMWWSFGDCPGARELATQL
GLREVRKLLKMSLPMPADQPHDAHLPEGLRLDHFRDDDLDQLVAVNHAAFAHHPEQGAMT
AEDARNRMAQDWFDPAGLLVARDEAGTLVGFHWTKVADEDGRPRGEVYVLGVDPDFEGKG
VGRALLDAGILHMRELGVEAIDLYVEGANERVVHMYERAGFSVVSTDVGYAPAKPARHQD
HGRQSSPQERDA

>PFR_JS14 3411PFR_JS14 341[1UDP-glucose 4-epimerase (UDP-galactose 4-epimerase) (Galactowaldenase)1407685:408713 Forward
MKILITGGAGYIGSSVAACCADNDITPVILDDYSKGLREFAAPYLNYEGDIADVPLIRRI
LSEHPDIDAVIHCAAKIVVPESVSAPLDYYENNVSKTLVLLRELCGHGVRRFILSSTASM
YEGGDGHLVDESSAVVPHSPYSASKWMLERMLRDLAATGAMEVVALRYFNPIGADPKMRS
GLQDERPTHALGKMIEAYQGGGTFTVTGTDWPTRDGSGLRDYVHVWDLARAHIAALECFD
SVMLQAQVPGFDVINLGSGRGTTVFELVDAFGDAMGVRLDMGTAPARLGDVVGCATLTGK
AERLLGWNAELSISDGVRHSLEWAARLPAVLERERARAAGQA
>PFR_JS14_342[1PFR_JS14_342[Carboxymuconolactone decarboxylase family protein1408745:409470 Reverse
MAHKQTAGRDNLGELAPTFAALNDDVLFGQVWSREGQMPARQRSLITCASLMSQGLFPQL
EAHLRIAKANGVAKQELVETFTQLAFYAGWPKAWSAFGLLKDIYADVPDDTPDAGLFPLG
SPADGPNFTGHAWLHMLTGPDNPLSAGNVTFAAGCYNRWHTHPAGQLLLVTAGHGWEQQQ
GKPARELHAGDVVECPAGVQHWHGAARDSTLTHVAVTPVPAGQAAVEWLEFPSRSDYEQL
D

>PFR_JS14 343 /PFR_JS14 343[Putative oxidoreductase GLYRL1 isoform 111409649:410245 Reverse
MKPGATVVVTSTTTPQMLNRVIEAAQAGVEVVDAPIVGGVRYAREKSVTFLLGGSEQVAS
KLDPVLSVMGIIRYVGKSGNGVAYKLITNVAIMAAEAGLREALDLADELDMDYELSLDLM
SVGPMAAVVSRALDTSNPRPLRRSAEDDDTLLSAVSDPERVLPISVAGRGRLWEAVHAKE
GFDPDFVDLTRKTTARNN

>PFR_JS14 3440PFR_JS14 344 Hypothetical proteinC410264:410491 Reverse
MRVAVIGVGDMGAEMIPHLVETDFEIVAYDKLPERLQLAKDAGAKVAGSVAEAATGADVV
IQLTMSDDIPDVLIG

>PFR_JS14_345(PFR_JS14_345(]Inositol 1-phosphate synthase(1410874:411953 Reverse
MSSIRVAVVGIGNCASSLIQGVTFYHDARADETVPGLMHVQFGSYHVSDIEFVAAFDVDA
AKVGLDLADAIDASDNCTIKISDVAPTGVTVSRGVTLDGLGKYYRETIEESAEEPVDVVR
TLKDVHADVLVSYLPVGSEEADKYYAQCALDAGCAFVNCLPVFIASDPQWAQKFVNAGLP
IVGDDVKSQIGATITHRVMARLFEERGIQIDRTYQLNVGGNMDFKNMLERERLMSKKISK
TQAVTSNVEHHFEERDIHVGPSDYVDWLDDRKWAFVRLEGRNFGGAPVSLEYKLEVWDSP
NSAGVVIDAIRAAKIGLDRGIGGPLLSPSSFFMKSPPEQRHDEAALDSVEAFIRGELAL
>PFR_JS14_346[/PFR_JS14_346[Transcriptional regulatory protein GInR[1412325:412984 Reverse
MSDALFVSPTTDPKPLPGALTLLPHTIDQVQGGDKAILQIPDTDAVIIDGRGDLGATRVT
TRLIVNSGAAKPTLLLIPLQGLSVLTAEWGVTDFIVEDAEPAEWEARLQLMLTAQGHATI
TGGSIVVDEAAYAASVNGRPLDLTYTEFELLKYLVHHPGRVLTREDLLKKVWGYDYYGGT
RTVDVHIRRLRAKLGPEYDSYIGTVRNVGYRFNPQQRKD

>PFR_JS14 3477PFR_JS14 3470D-tyrosyl-tRNA(Tyr) deacylase 11413149:413580 Reverse
MRVVLQRASRAQVSIDGQVVGQLPAPGLVALVGVTHGDDAATADKLAAKTWNLRILDDEK
SASDVNAPILAISQFTLYADTHKGRRPSWGAAAPGPVSEPIVDAYVAALRKLGAHVETGH
FGADMQVELVNDGPVTIILDSEH

>PFR_JS14_348[1PFR_JS14_348[JUPF0678 fatty acid-binding protein-like protein(1413865:414368 Forward
MPFEIPTDLNPALMPLAWLIGRWQGNGHGTWPDSGDFEFGQQIEFSTNGQPYLHYFSQTY
VADKNGNPVSPISMETGFWRPINDKSVDVVMCHPNGWSEVWTGKIDGAKIELVTDVVART
KNSELEYTGGERLYGNVEGDLLWTFDRAAKDVPLQPYMWGRLARKSL
>PFR_JS14_34911PFR_JS14 349(Folate-binding protein YgfZ[1414472:415521 Forward
MSGVVLVPEGPDAGLLWHRGDPFAEERAIAAGQAIVALTNRQVLTVTGDDRLGWLHSLST
GRFDGLPPGQGLNALILSPTGQVRYGLQAVDDGERLWVITDPASSASPDDPAEPAPATGV
PTGPDMQGVGLAEFLDSMRFRLKVQVSPRDDARVLWVGEGIDPADLPAALAPAVDAPLGH
GQLVIVAADDVPSPDNPRLAGVWAWEAARVAAGVPRIGIDTDDKTLPNELGLYATELDKG
CYTGQETVARVHNVGRPPRRLVRLLLDGSMNRLPAPGDPILLDGEPVGVVGSSAQHFEEG
PIALGLVRRAVPVEATLSVDDIAANQEPIVDPDIGLHVKPEPGLRRRLI

>PFR_JS14 3500PFR_JS14 35001GTP-binding translation elongation factor typA(1415600:417483 Reverse
MTVKRRKDLRNLAIVAHVDHGKTTLVDAMLWQSGAFRAGSDVETRVMDSMDLEREKGITI
LAKNTAVKHTMTDGRTLTLNIMDTPGHADFGGEVERALEMVDGVLLLVDASEGPLPQTRF
VLRKAMAKKLPIVVVINKVDRPDARIDEVINETYELFMDLLDDADGNGLDFPILYASAKA
GKASLTKPADGQLPDSPDLQPLFDVIESSIPAPEYHEGAPLQAHVTNLDSSPYLGRLALC



RVMEGTIKRGEMVAWCRRDGSIQNVKLSELLITDALERVSVESAGPGDIIAIAGIPEITI
GETIADVNDPKPLPLIHVDEPSLSMTIGINTSPLAGKSGKLLTARLVKGRLDQELIGNVS
IKVLNTERPDTWEVQGRGELQMAVLVEMMRREGFELTVGRPAVVTHHDENGRLMEPTERL
TIDVPEEFLGVVTEMMGVRKGTMQEMVNHGSGWVRMEYVLPSRGLIAFHTEFLTATHGTG
ISNHVFEGYAPWAGSMRQRPTGSLVADRTGVVSSYALFNLQERGQLFIGPGDEVYEGMVV
GENARPDDMDVNPTKEKHLTNVRSATGDELERLIPPRRMSLEHSLEYCAGDECLEVTPDV
VRVRKVVLDARDRAKVRTKEKSADANV

>PFR_JS14_3511PFR_JS14_351[1Uma4 protein(1418181:419485 Reverse
MSHATFAAPDLTTFARLDDLGLVVVGQRVLPDRCEVACRVVDDDRWCRECGCEGIPRDTV
VRRLAHEPSGWRPVTLVVRVRRYRCSGCGRVWRQDTTGAAQPRSKLSRGGLRWALEGIVV
QHLTVARVAEGLGVSWDCANTSVLEEGRRVLINDEHRFEGVTTIGVDEHVWRHTRRGDKF
VTVIIDLTPLREGRGPARLLDMVEDRSKKAFKEWLSQQDPAWRDRIEVVAMDGFTGFKTA
AKEELPDAVEVMDPFHVVQLAGDALDHCRQRVQQDTTGHRGRSGALYGVRKTLHTGMDLL
TDKQRTRLEGVFAQDAHVGVEATWGIYQKIVAAYRDPDPKAGRAQLAHVIEVISRGVPAA
LAEIITLGRTLKRRATDVLAYFERPHTSNGPTEALNGRLEHLRGSALGFRNLTNYIARSL
LEAGGFRPQLHPQS

>PFR_JS14_352[1PFR_JS14_352(Surface-anchored fimbrial subunit[1419967:422729 Forward
MAHHRRSDATPGAAPRARLRDGDPGGSRRRRGRMAVRVAGLVSAVLFAGVAVDGGAAQAS
PAPTPAPASAASVTPAPTGGLPTAAPGATPDREPSEAGRAPGPATTGAPTASPAPAADTR
ATGAFDCTPGYVYTAAEDGTIKQVSSTNAVTTPVNAPGFAAGNSGLWTSNTRQWGSGTDP
TRWGMGPFGIGAGGTTAYSLERGNSTAADANYGIASLQGLDVARSFNYDQNAQLVLNKWS
AQTRATYGPGGKRPLAAGAVVPTGADVGQLYFGSFEASGTVGGTMSFRLSSYKPGGLNGA
WRTIGTIPLPDFASDATTGNPESDYFAGSRGLEGDIAFDAAGNMYILASTQPKVNPTMPG
GRSIKVQLITVLANSLTPIANRAVEIPVPAGASGTGLTGMATSADGTLFVSDATSVYRYD
PVSWQLLGTVATSVGGSAPGARLSDLASCSLPPTLTVTESLPQGRNLPTDQFSVAVHKGD
ATATSLTTSGTATGVQPQTAGPLMVLSTQAVTLTQTMSSGDPNGYLTTWQCTGTTDDTSS
GTGPVATVHVLAGTAASCQFTNVPNLGKLTTTKDFPQPHYGAPTDPAAWTLRAISRQAFM
ANPNAAWTDFTSGQTRSLGAQTYLLDEAPQPGYELTGITCTPLGGTAQTLRRKPVDPARP
ELGEAYQWPLATGQQVTCQLHNSVQPGTLTWTKTNQSSDLLGGSGWQLTAPGGAQLAVVD
NTGQPGYAGADTDPTPGRFVVTNQPWGSHRLVETEAPSGHALAQGSTELTVTATHLAPSV
AIANDPLVFHLQKSGYAHPGAAEPTPMDGADYEIRLDDGGRPGGPVPGVVVNPTAGVGRF
DVTGLPTGNFWLVETRSLPGHALLPAAVPFTVVSGTTALPLGRIDTPGRSSPGHPPTDSP
SMCATSVPSSCPGRAAAPRH

>PFR_JS14 3531PFR_JS14 353[IHypothetical protein1422672:422854 Forward
MRDERAVQLPWAGGSTSPLTYVLAGLAIIATASAAGAMRSRLSHPAAASPGDPLSDKEMR
>PFR_JS14_3541PFR_JS14_354(1Type-2 fimbrial major subunit[1422851:423990 Forward
MRMTTTLTRRTRWWRRFGAGVVAMVMASLAMFGASRASAADVGNPATIDPGATGTLNVNK
RVNPTGTPTPGNGLEQANVTSDPLGGIEFVVKQIPGIDLTTQAGWDALAAMTVDQARTAT
QNVAGSSQTTNAAGLASFTGLPLGGYLVQEKLTPEQLASGLTPSPDFVVTLPLTHPTDLN
AWLYTVHVYPKNAKSSITKTVDDAAAKVLGDPVNWTILGDIPSTGATDRYVITDAFDSRL
DYVSATVKLSKGQVALAPEDYVITPAQGTTALAVTFTPAGLAKLWQAKSADNSVQVQVDV
STKVAGDIGDGIILNDARLFPSMSVDPGDPQSGVSVADPPVTKWGNIEITKKDAGTTMLA
GAQFRVYPTPPTPRPAPTG

>PFR_JS14_355(/PFR_JS14_355(/Hypothetical protein(1424083:424355 Forward
MASGEPGYNEYWLGEIKAPDGYELQAEPVQVVVDQLTNQVSVTNVKHNVGFQLPMTGGTG
TLVFIIVGLAIIGVATVVLVRSHRRSRQLA

>PFR_JS14_356[/PFR_JS14_356[Hypothetical protein(1425356:425658 Forward
MAEDNHSNARRNGIRPTVAERSSWRTAQGPLASVVPIGVGGWPRPIRGNSHELGVAANSS
VPASTSGSQSAPDATGPVVIPATRRVPGDDAGGMATTTPC
>PFR_JS14_357/PFR_JS14_357(Putative fimbrial associated sortase-like protein(1425855:426781 Forward
MNAARQARRPTTRPAGWDRVLIAGLVLLGVLVMCYPSAASWFSARAERDAMHSYAEAVGR
MSPEQRAALLKSAEDYNASLPGGLIIDPFTNTAGVEPMVLDEPARLYLAQLNAEADGVMS
TLTIPRINQSLPIYHGATEAALRKGVGHLYGSSLPVGGTDTHAVLTAHAGLAEAELFTHL
DRLQPGDLFSLTTIGRQLHYRIGSEVVEPSQVATLRPAPGHDLVTLVTCTPIGVNSHRL
LVHAERVDIIDQTGPGSPGVGLGFPWWVIPVGLAAVAFVYTLGRTIVRRRYSASPYRRSP
ASPRPGMM

>PFR_JS14 358[1PFR_JS14 358(]Uracil phosphoribosyltransferase(1426724:427365 Reverse
MELRVVNHPLVAHKLTHLREASTPSPTFRLLVAELVTLLAYEATRDVLLTDVEVDTPVAR
AKGSALAKPKPLVVPILRAGLGMLEGMTRLVPTAEVGFVGMARDETTLQPTTYAERLPHD
LSGRQCFVLDPMLATGGSLAGCVSFLADRGADDITCICILAAPEGIKRVRELTEDRGIDC
TLVVAAVDDHLNEHGYIIPGLGDAGDRLYGLAE
>PFR_JS14_359/PFR_JS14_359(Putative tRNA adenosine deaminase-associated protein(1427554:428282 Forward
MTGDKKNDKDIDVTDVDHADVDDTSADRAGTADDLDSLDDDDNELDASVVTDDYDDDLDD
DSDDDDDDDDSDDDDDDDDDYDDATSDEIDFVVALYREGGEPTVTELPDICANDLDELVA
QLRRMPGDVGAVGAVSINGEFFVLCRVRGNQIQVLLNDAVASNDWPIARDVIDFLGLEVP
DPDDDSEPVGDLDILADQGVSDFEMESIAEDFDEDSGELVGRVVEDMKFTEPFDKALGDD
GP

>PFR_JS14_360[/PFR_JS14_360(Cytidine and deoxycytidylate deaminase zinc-binding region(1428354:428785 Forward
MSRALALARGAGAAGDVPVGAVVLDGNGVLLGEGGNRREQDGDATAHAEVLAIRAACARR
GAWRLDDCTLVVTLEPCTMCAGALVNARIRRLVFGAFDPKAGAIASLWDVVRDPRLNHRV
EVVGGIMADDCQRVLTDFFATRR

>PFR_JS14_36111PFR_JS14 361[Hypothetical protein1429260:430882 Forward
MFGRKSRKKAAAQATPDAEVRADDAVSPAVSEGGADQPAKGPGNAAGNPDHIAAGDPDHI
PAGSVPDTDVSPATDSAAATSDVPDGDHGDDATGEATAGDDGSRAVIAQAISEDADHSQP
DQNDAASTLTQMAAIDDQSSQAGAPELEGPGPEAELDAAPQEPELDEPSDDARSGDAEPD
GAQLEGALPEDNQPAGTPELAEPATQAELPAPTGEPALDAASPEPELAEADQEPELEPQD
DEPELGQAPDATEADASSDDFVGLESTTRVRRSLPLAIFSFVVGLVLIGIAFLWWRFESTS
LQASLWLVLALAELVVGFVMLRHLRFVVRVSEAGISNQGHSPWALDADQIVDAGVQPGKH
PTLWVMPTDAAPKQPNGYASAALVPKGAKLAPLDPAMADVIERALGQWHFAAPRHDTAPA
GPDTTPRIPSGHDAAPASAPGGHEDGTAPTSTQATVGNKTAQDKTAQDKTVGVLDPETAA
WLAGFDDPDEGGEHYVPRYARPKARHTEGVPMADWPTEPMRALTPEYLAQIKAQLDDKSK
>PFR_JS14 3627PFR_JS14 3627Na /H and K /H antiporter1430898:432478 Forward
MSAFDLTLLLGSAVALVAVAAARLGSRAGVPALLLFLFVGIGLGSSGLGIDFSDATMAHN
LGFAALVLILAEGGLTTKWSSVKPVLGMGLMLATVGSLVTIAVVGLFGYFVLGLPRSVAF
LFGAVVAPTDAAAVFAVLRAVPLPPTVRAALEAESGFNDAPTVLLVIAGTNYAIGVQPAG
GVIGLAGTVVLELASGVLLGIVMGWLGVQIMKRLSLPASGLYPLATMAWIVFTYGLGELA
HGSAFAAVFVCAMILGNAQLPHRHATRSFAEGIGWVAQIGLFVMLGLLIEPSRITLHDVL
IGLLLVAVISLFARPAAVFVSVVWFHVPWREQTFLSWAGLRGAVPIILATVPLASQMPKA
DELFDIIVIFVIVSTLVQAPSLPIVARWLGLENPYAATDVDIEVAPFEERRADLLQVNIP
AGSKLAGVAVRELRLPPNAIVALIIRGDESFSPDGHTTLLKGDEVLVVTPANVRDKVERR
LTDLGRGGRLAMWHRGGRRWTRAQRRAHAQARRLQAQADKQAGTAQ
>PFR_JS14_363[/PFR_JS14_363[Hypothetical protein(1432560:433159 Reverse
MIDDSRTRPTPVRLSPPPLSRKRYPVHKWRTPLILTVVTCIVVLGGWWGWRAFMHPEANV
PPCVSQSASQLSTSQVQLRVINAGTVRGRANEVAGIMRAQGFVIASTGNASPSPSSQATP
APGVTVPVTIVGTSTEDPEVQLVAGFFPGATVTADGRPDHRVDVIVSDTSAMPLQSAERT
VPIPNGVICLPAGAASTGN

>PFR_JS14_3641PFR_JS14 364[IFerrous iron transport protein A1433523:433882 Forward
MSARVVPDEFTAETTQAVASFETVGSKIVPLSNLHAGDVGVICRLDEEADESITHRLQLL



GFDCGREVCLIRQAPLSGPMVFRVCDAQMCLREAQADMIYVRIPDDAAQVVADAEAIVA
>PFR_JS14_365//PFR_JS14_365(Ferrous iron transport protein B[1434061:436025 Forward
MSSVVDASRHSTPGAPAPSGTAQIALIGSPNGGKTSVFNRLTGLHAKTGNYPGVTVSRTR
GVMKVHDHTYNIEDLPGSYSLTPISPDEQVVSDMLNGKLEGVGEPDALLVVADSTALRRS
LLLLSEVLPRHKPTALAVTMTDELRRRGGVLDIEGLSKALGIPVVAVVANRGIGIPELRK
TLTEWQDWSRPPIDPPADPAELAGWVDSILASAGYEGPNPDSRTEKIDKVLLHPVWGTII
FFAVMFLFFQALFTWAAPLQDAIDTFFGYLGGLVDEHISNPVLGGLLGDGILGGVGSVLT
FVPQILLMYLILALLDAVGYMSRAAFLMDKVMSKAGLEGRAFVAVLSSFACAIPGVMATR
TIPSSKDRIATMLGVPLATCSARLPVYLLLVGMLVPSEAKLGPVSWQGITMFLLYLLGGV
AAMTAAWVVKKITDRSGAVLPFYMEMPPYRVPTPRSVGIAMWEPTKAFLRKAGTIIMAAT
IVIWALTTFPMRSDEQLSAAGVDPGDAVAVSAYTMENSVAGHVGRFVEPVFEPLGFDWRI
DVALMGSLAAREVAVSSLGQMAASSDPEATDDVASQLEGWTYTQGPSEGQKVFTPATTVA
LILFFAFALQCLSTVAIMKRESGGWKWPSIAFGYMFVLAWVMAFIGHTITLLVT
>PFR_JS14_366//PFR_JS14_366[NifU domain protein(1436152:436799 Forward
MARAGQSPAPRPDAGSRQAGPAGGRMDCPPLRDPSSATPPGVIALHPEATDDPATLRWVV
SHHILPFAGTLASAPGLDDLLADRVSRVVVGPDTLLVTLAPGSDWAELGPVVRRALMRAL
GHTDAWVGAADARVLSGDDALGVCADELIEGPIGDIARAHGGHIALAGVQDGVVTVKMSG
ACRGCPAAVITMHQRLEHQLRRRVPGLVDVRSING

>PFR_JS14 _367/PFR_JS14 367(1Galactokinase(1436989:438137 Forward
MAEIFPQHFNARPTGVWSAPGRFNLMGEHTDYNRGFCLPVPLDARTFVAARARDDERIRL
VSLNIEGDVDVELSAVDAERPGGWGAYAAGVLWALRQAGHPVRGVDMVIGSTLLIGAGLS
SSAALECSVAAAASDLFGLGLLADDAGRKQLAVACQTAENEIALAPTGGVDQTSALRGSR
GHALLIDFLTDVLRPVPYLPQDAGVEVYIIDTGTRHSLSAGHYGNRRAECEQIARMLGVD
YLRRIDEAGLPEAIRRLNDPTLAKRLRHVVTENARGVRMADDLEAGDWRAVAQAMTTAHY
SMRDDLEVSVPEVDLAVDTALAAGAWGARLVGGGFGGCVLAVMPRGRGDELLHAVSDAYD
RAGYATPQGFVGEAGSPAARDL

>PFR_JS14_368/PFR_JS14 368 Hypothetical protein(1438354:440126 Reverse
MSNDDATGRPPVRPGDQPSPDAGDQPASGAGVQPASDGQGADATPASGTRPDLPATDAPA
AASGTTAGQPRPTEPSTTGPAAASPGAGGPVTSGKGADDTGTDDIAHETPIATLQDGRYR
LVERVGAGSIGQVWRAYDATLQREVAVKTVNLAMSADPATGARFRREAVATAGLDHPNVV
QIYDSGVDGHTAFIVMEFLHGPNLQTVVNQEGPIPYAVAVPLLAQVAAGLGAAHAIGVTH
RDVKPANVVLATKSLHSTPKIVDFGIARLNDQQGTSLTSTMTAIGSAAYMSPEQASGNRV
SQASDMYSFGCLITTVLTGRPPFPGESPIAVARAQVYDTPTPLRQLRADTPEALETLVTA
LLSKDPAGRPNARQTEQALRAIDSNAADAQKVVTSLIPVTPATNGNAPTVAIAGAAPAPT
TPSERTTLIDATNTTAPATGAPAGASTDDAISTSSTRPVVRRPADASDAAAANKQRQRSQ
RVRRILLALINVILIGAVWFAFAERGRDTAPAPSTTVTMTTTPSPSATASYSNTSEPTY
SQTYAPATTYAPSATTQPTQPAATVTETQPAATVTTTASPQAQTSPAAGN
>PFR_JS14_369/PFR_JS14_369(Protein kinase family protein with PASTA domain(1440250:442040 Reverse
MTDSPIVLGDRYELRSVIGRGGMAEVWQARDLRLGREVAVKRLRADLATDPTFQTRFQRE
AQSAAGLNHPNIVSVYDTGSQEDSATGVMRPYIVMELVSGHTLREILHEGRTIVPAKALE
YTAGVLDALSFSHKHGIIHRDIKPANVMITPSGQVKVMDFGIARAVADTSATMTQTAAVI
GTAQYLSPEQARGETVDSRSDIYSAGCLLYELLTGRPPFIGDSPVAVAYQHVREQPVPPS
RLDPEVTPDIDAIVLKSLEKDPNDRYQTAAEMRDDILRVLNGEAATAATAVVPAPFAMPS
ATDATTVLPSASQPLSAPTTPPRRAVEAPRAPKKKKKRRVSAPTALLIGLLVILLTVMGV
VLFRMNSDSNKAAPDTTVPAVIGFSEDQATSTIRNAKLDPKVEHQSGPADTKGRVVATDP
GASTTVAVGSTVTVKINDGPAATRLPDVRGKTEDVARQMLTSAGFTAIATKDASESQEGT
ESAAGTIVATDPSAGATVDPASPITLYRATGRSSVPDVSSLGVSADAAIKLLSQAGFHNV
TTSTVDQDGCRAGIICGQTPPAGTPYLRSAPVNIQVGRAVSPSPSPSPTPSPSRSS
>PFR_JS14_3700PFR_JS14 3700 Penicillin binding protein transpeptidase domain protein(1442132:443556 Reverse
MNKSLRGVSLIAAIMFLALLVNATFNYGFRSKGLNDDPSNRRVTDSQFNTDRGSILASNT
PIAQSVAVSGNRFSTQRTYSNGALYAPVTGFYSYIYGRTGLEQSYNSQLSGQDDSQFFSR
MIDEATGKNPQGATVQTTINPAVQQAASDALGGRTGAVVAYDYTTGAILGWVTSPSYDPS
QLSSVDLPATQTAWQNLVGDPSNPMSDRATQQIYPPGSTFKLVVASAALENGKSAASTVS
SPVTLPLPNTNRVLPNAVNCGGSTSTIDHALTVSCNTAFANLGMELGADKIRAQADKFGF
ESPFTGDFTSATSTFPAQLDASQLAMSSIGQYDVSATPLQMAVVAGALANDGNLMQPYVV
SEVRDRNLNVLTKHDPQSRGNAVSKETAASMQNMMVHVVQSGTGTATQIAGQTIGGKTGT
AENLPGASDYSWFAGFDKEHHVALSVFLANPNQAGSATGNATVAAKRVFQAVQS
>PFR_JS14_3711PFR_JS14_371[ICell cycle protein, FtsW/RodA/SpoVE family[1443553:444941 Reverse
MSTETPVVVYRKRRGTELALIIVASLFGIGGFVITTINMHGGLPAGLIGVSLGWLALCVI
AHLAVRIRAPYADPVILPCVIALNGLGLAMIYRLDQDPPASTLVYNGQLMWTALGVLLFVG
VLFAVRDYRNLQRYPYVLFLLGLVLLLMPLVPGLASKANALNGSQIWVSVAGMSFQPAEV
AKIVLTLAFASYLADHRDLLQLAGLTIGRVRIPRGRDLLPIMVMWAAAVAVIVFENDYGT
ALLFFGLFVMMLYVATSQIRWVVIGGVLFLIAAVFAFNFVGHVQVRFDSWLHPFSDPEQN
GQVISAQYGMAWGGLFGRGWGLGRPSLVPLAQSDFIASAIGEELGLTGLMALILIYGLIV
ARGLRAALTSSDVFGKLLAGGLSFTFALQVFAIIGGVTRLLPLTGLTTPFLSQGGTSLVA
NWVIVAALMQISHAGRRPAAAASNPDPDMESAPTAMIGRVEP
>PFR_JS14_3721PFR_JS14_372[Putative SERINE/THREONINE PHOSPHATASE PPP[1444938:446473 Reverse
MTDPAHRPPATAHPQDSAHSTATPDPGAASGGLSLDYRAHSETGPVRRNNQDSAYVSPTM
LVVADGMGGAAAGDLASSVAIAELKRSDAPRPPDEMLEVLAGAMNRANDRLADLIAWDHQ
LDGMGTTVCGAMYGQGVLQMVHIGDSRAYLLRDGDLARLTHDDSWVQSLVDDGKITEAEA
AVHPHRSLLLKVLNGQPTHDPDYPTLALRAGDRLLFCSDGLCGLVDDQRMRELMLGHPLD
RAVTSLVDAAHRAGGYDNITLILADVVPFDPTLQAAPPQTLGAAEHVDIPKVAPAGVPGD
NGPTAIVPAVDAAGVPEPGDQAVPPDAAAPVTGASGTSAPMAGTDTDERIRYTPMTRRRR
RKWPWITAIAVALVLIGGGLFGAYHYVTTQFYIAPAGGQVAIYKGLPDSVVGVRLGTLAE
QHSTQISDLPSYYADQVRGRSIHAGSLDQARNQANYLDEVASTCVATRQARSSASAAGSP
QPSAAVSASASASASGGAGSIGAPVNTGDCP

>PFR_JS14_373[/PFR_JS14_373[/FHA domain protein(1446476:446949 Reverse
MTGILLATIKVAYLVLMWLFILFVANTIRGDLIGRTVTNGGIVAAGLKQAARKRREKPKR
RELQHLVVVAGNQTGTRVDLPGALVLGRATDSGFDLDDDYASSHHARLYPQDDGRWVIED
LQSTNGTYVNGVRIVQPTLVGAKDVIRIGRTQLKLER
>PFR_JS14_37411PFR_JS14_3741FHA domain protein(1446952:447668 Reverse
MGLFDRVEKKLESAVNGVFARAFKGDVQPVEIASRLQRELDSEAKLLSRDKRLVPNDFQV
HLSTHDYDRLAPYSRTLNAEIVPDLREHASDRGYVFDGPIHIEYVLDDSLPTGRFEVTSA
SVATVAENGGAASSTMIRRAPLVLEVNGVRHPLMPPGFTIGRGTEADLRINDPGVSRKHA
RINVSENADGELLISIDDLGSTNGVIVNGQRVTHSPLEDGSRIEMGSTRMLVHSPVGT
>PFR_JS14 375[1PFR_JS14 375[1Thioredoxin(1447839:448267 Reverse
MATLTVTEQNFTETIEGNQIVLLDFWASWCGPCMQFGPIYDQVSEDHPDIVFGKIDTEDQ
QSLAGAANITSIPTLMALKDQTIVFSQAGALPRAALEELIEQIEKLDVKAALEAERAQRE
ASGDSTGDDNPQPDIEANSTRE

>PFR_JS14_376/PFR_JS14 376[1Glycoside hydrolase family 2 multidomain protein(1448405:450141 Reverse
MVRPHWALLEGRAGFAHDDQDVGLRQGWFREGRDAQAFDRTIRLPFPPESRASGIGDTGF
HPVVWYRIAIPAGMLESLGHGPGRRLLVHFGAVDHDAIVWVDGTEAGSHQGGQSAFTLDI
TDCLGPGPDHHIVVRAHDDPTDRSQLRGKQDWQPRPHAIWYERSTGIWRPVWLESVPDTH
ISQLSWRVSLREGTAIALIELNHAPRRGVPVTVTLGLGGKPIAATRATLRERAGRIRVSI
PHARRWAWSPANPQLLDATISAGDDRVTSYVGMRDVSVGTRRLEINGQPTYLRQVLEQCY
WPDSLYTPPDVQALDDELALIAGLGFNGLRIHQQTPDPRLLYRADRAGLLVFAEIGNAME
YTPLAARRLRREWSDTVLATRSHPSIVCWVPINESWGVPGIAHDAEQAAFATAMATLTRH
LDPTRPALSNDGWQHVDSDLLTLHDYTARAVVLRRRYRHKGVQRLRTRDQVGPAARFIVL



GDEQRTQLPMLLDECGGVRFAPGAARRGGGWGYSSVRTARGFRRRLAAIMTAIRSSDALG
GFCWTQLTDTAQEVNGLCDEQRRPKLDPEQLRAIFGPR

>PFR_JS14_3771PFR_JS14 377JHypothetical protein1450532:450750 Forward
MNEPQEVSVNRHPWRRRFVALGSAAAIALGGMTFVSPAEAQAAGVQRPSLVVVQPSTTTV
ADSGTSSPKGKR

>PFR_JS14 3781PFR_JS14 378 IMannosyltransferase PIG-V domain protein(1450760:451977 Reverse
MTASTPTPATTTPGAAHPTGGWRRDLRIAGTWWVASRAVYLLAALILGWTGHATPRQTGL
PWPVDAYQRFDAGHLMRIASEGYFAFDSGHPAHDEAFFPGFPLLTRALASLWGGAHPSIA
AAVVAGTIVSWLAALAAGVLLVRIAREYLTSGEFAGGRVRPHAAAGVFLLGPYSVFLMAP
YTEGLFTTCALACWYLAMHRRWNWSLVAATAAGLVRVNGVFLLPMLLVMMLRQGWPHPNR
SWWRVLTLAIPLCAPLGYLGYLWARTGDPLYWLHVQAEGWGRGSAPIWDVVVNSVRHIVS
AEWFIGYQQVLEFVFLAIFLATLWWCWRLRRYEWLVFVAITLVSLCRGPVLLSLPRNGLD
CFPVMLAMAAALSTRRRWLRWATIVAMGAVAAVNTLTLLADQWTG
>PFR_JS14_379/PFR_JS14_379(Putative cation transporting P-type ATPase (Silver resistance)(1452092:454737 Reverse
MSEASHPTITPGTGSGVVYTCPMHPEVREGSPGRCPICGMNLVPADEQGGSPAPQAHAVY
TCPMHPQIREATPGRCPICGMNLVPADEVAGASDGHAPMQMDHSAGPSHPADSSSTQGNH
PMAMATDHAMPAATMASGTTSKHDHTAQGHDMHGHDMHGHDMQGHGTPAPGAPSDQADAS
GVTWYTCPMHPEVRVDHPGACPICGMALEPVVTTAKPGTNPELTDMRRRFWAGVVITVPI
LVLSMVRPLFGGFMDAVGDQLAAWLELVLATPVVLWAGWPFFVRGAISWRTGKLNMFTLI
SMGTGVAYVYSLIATIAPGVFPQTMRTAQGTVEPYFEAAAMITVLVLLGQVIELSARART
SGSIRALLDLTPKKARLVMPDGTEHEVAVDTLQVGDRVRVHPGEKVPVDGVVTDGASHID
ESMVTGEPMPVARHVGDRVIGGTLNTQGSLVVKADKLGHDSVLSGIIALVSSAQRSRAPI
QGLVDKVAAWFVPIVLGLAVIAFIVWMLVGPAPRLPHAIVVAVSVLIIACPCALGLATPM
AVMVGVGRAATAGVLIRDAEALEELSKVNTLVVDKTGTLTMGHPTVTQVETTADHDQSEV
LRLAAGAEKGSEHPLARAVLEAAATRTLTVPDVSDFHATSGAGINGTVEGHHVCIGNEEH
ARPNEELTAAAASMRTRGATAVFVSVDDKPAAVLAIEDPLKPTSRKALAALVDAGVHPVM
VTGDAEATARAVADELGIDEVHAGVMPDGKVQVINQLKAAGGVVAMAGDGINDAPALAAA
DVGIAMGGGTDVAIESAGITLIGGDLDGIVRACHISNATMRTIRQNLLFALVYNTAGIPL
AAGVLYPAFGWLLSPMFSAAAMALSSVSVIGNSLRLRAVRL

>PFR_JS14_3800/PFR_JS14 380(IPhosphocarrier protein HPr1454851:455117 Reverse
MASKQAVVGSAIGLHARPAAIIADKAGEYDDDILLSKVGSTEEPVDAASPLMIMTLGAKK
GDTVNIESDDATAVDELATLIASDLDKE

>PFR_JS14 3811PFR_JS14 381(IPhosphoenolpyruvate-protein phosphotransferase (Precursor)1455357:457102 Forward
MSPANPAPASPASASTVPSAASSGDALVVTGTGVVAGVAYAPVNRVQPRPQLPSGGTIAE
SEQDQAVNAFADSVVAVQNVLLDKAEHVTGHAREVLNATAQLVADRGLTRAVKKLIKHGD
SAEWAVVQATGNLVAQFDRLGGLYAERTTDLCDIRDRLVAELRGEPEPGVPRPKSPVVLF
AEDLAPADTAGLDPELTVGLVTEAGGKTSHTAIIARQLGIPCIVGTGVALREIKNDTTVL
VDGAAGTVVANPDPEQAMAAVAESNAYFNRVREWRGPGRTSDDYAVQLLANVGDGNAAGK
AAAGESEGIGLFRTELAFLSAPEEPSVAEQAEIYRSVLEPYAGRGGRTHVVIRTLDAGSD
KPLAFANFDAEANPALGVRGLRLAADNPGLLIHQLDAIAEARKGIDVDVWVMAPMVATVG
EARSFAAKCRDRGLWPGVMVEVPAVALKAEQVLAEVEFFSIGTNDLTQYTMASDRLSSKL
VDLNDPWQPAVLSLIQMAGHAGIKRHKPVGVCGEAAADPLLACVLAGLGITSLSMAATAL
PAVGVQLGDVTIEQCRQAAEAAVQAPYAVAAKARATALLKK
>PFR_JS14_382[/PFR_JS14_382(1S4 domain protein(1457232:457585 Reverse
MTRIDVWLWSVRLFKTRSMATQAVKGGHIRYNDAPVKPSQQVSPGDIITVRRPGWDRRFE
VLTLLNKRVGAKVAVTAYRDLSPAKPAWLSAPVARRDPGTGRPTKKERREIEKLRGY
>PFR_JS14_383[/PFR_JS14_383[IHydrolase, NUDIX family(1457624:458322 Reverse
MTAGQTNPPTTPSPLAAPSSLRGLQTALTNPDPAALSRLQRPQPDDSRSAVLILLSDEPD
PSVLFTVRARNLRHHSGQISFPGGHAEAYDDNLVDTALREAREEVGLDRAEVNILGTLPS
AEIPVSHFVVAPVVGWWRPDNSLVASPSEVASIQRWPVSKLADPSHRVSAQLRPDSIIGP
AWQFDDLFLWGFTGLLTDILLRLGGWEKPWQHDRVVPVPQRFRSDVFDPDAP
>PFR_JS14_3841PFR_JS14_384[Endonuclease I1111458408:459142 Reverse
MNEQNASTGAGKSAAGSDRATGEVAAAHEIFRILHQTYPDARCALTFHDPFELLVATVLS
AQTTDKGVNKVTPILFDHYPDAAALGAASLPEVEQIIRPTGFFHNKATAIVGIGQALTEN
FHGVVPREIDQLTSLPGVGRKTAQVVRGHAFGIPGVTTDTHVLRVSKRLGFTSSTKPLTV
ERDVSALFDESVWTLLSDTLIFHGRARCHAKKAACGACPVAGLCPSFGIGPTDPDEAERL
VRSP

>PFR_JS14 385(PFR_JS14 385[Endoribonuclease L-PSP family protein(1459168:459623 Reverse
MSKPSDKLKALGISLPDVATPVGSYLPALRVGDLVYTSGQLPLHDGRLTTGLVGGPIDEK
AATAAARVACLNALAAVADIAGGIDAITGIVRVMVFVASSDGFTEQAAVANGASDLLAEI
FDEQGRHVRSAVGVAVLPKNACVEVELVASL
>PFR_JS14_386//PFR_JS14_386[Hypothetical protein(1459620:459811 Reverse
MSNDEARPEGHQVRWEYLTAPILSHVSQQILNNFGADGWELVQVVPGPNADSLVGYFKRE
ARP

>PFR_JS14_387/PFR_JS14_387(Transcription factor WhiB[1459873:460184 Reverse
MAVTDVEDWPLQARCRGMNDALFPEGRDQKRAKTVCMGCPVRAQCLAEALDHRIEWGVWG
GMTERERRQLLRQRPEVKSWAAVLTQQSDAQSSRLRAATHPAR
>PFR_JS14_388[/PFR_JS14_388[/Transglycosylase(1460380:462587 Forward
MSSRQGDSRLYSFVILAVLSVTCGVFIAGMGIPFAALASDAAGSASSSLNNVTTQLTIPH
QAENSQILLANGDVLASFFDQNREPVGLDQISPLMQKAQMAIEDHRFYDHGAVDAQGILR
AALGQVVGNSGGGSTLTQQYVKQVRIQIAQDNGDTKAEQEAQAPTMSRKILEMRYAVALE
QELTKQKGSLKAAKDAILENYLNIAYYGDGAYGVQAAAKHYFGVDAKDLDLEQSAMLAGL
VQSPSDTDPVNHPDAAIARRNVVLEQMLKWDQEGTWFTGLPQLTSDQVQQAKDTGFDQSK
VTENYSGCASSKYPFICQYTENVLLSDQMSSLGADRDARKRALYRGGLKIQTVVEPDAQD
AAQSAITALVKPTDPVVSVAVMTDPKTGLIKAMAQSKPVMGTNTDAGETYYNYAVGQDMG
GAEGYQAGSTFKAFVAAAAISEGFIPSQTYYNAPATKNWEGTTFKNCDGNFVFKSGDGQG
WTVSNSWKTGNMNMLTGMGASVNNYFVALERDAGICSSIKMAETVGMQLADSNTPMENYQ
NVPSFTLGALNVTPISMAEAYATFANRGIHCDPVILASAKTADGNSLPVPPGNCKQVIDP
TVADGVNLVMQQVLKTGGTGVASKVPGNYDQAGKTGTAGSTETESAVWFENAYTPELEGVA
MISVDPGNTYWTGRQQTLTGLRTGSGAVLSGNSTTESGGIWKAMMSAQLPKTPATQFAPY
TPTTTSMPAAYTGRS

>PFR_JS14 389 PFR_JS14 389(Putative metallophosphoesterase ykuE[1462584:463555 Forward
MTQKPSPTGSAVAHRTSALKSLMGAGFGFGASMLAGGLVEAHAFLIRRHRIPILAPGSAP
IRVLHISDLHLLARQDDALRFLAGLAALEPDLVVSTGDHVSEASAIAPMMAALGPLLRLP
GVFVFGSNDFVKPHFRNPLGYLWRGATGRHQRHHADDPALALPTGELRDQLASHGWTYLD
DVDTTLSVAGRRVQLRGTGDAHVGRDHYDAVAGPLDTGADVWLGVTHAPYQRVLNAMVDD
GFPLILAGHTHGGQVCLPTGRPIVTNCDIDPGHAKGLSRWEHDGAAAWMYVSAGMGTSPY
APYRLFCRPEAALLTLVASDTRE

>PFR_JS14_390[/PFR_JS14_390( |Putative polysaccharide syntase(1463896:465431 Reverse
MTKSPALYRVILLVWAALFGLALLTTAGSLSREITQRPVAGVLALVTLLFIGYFWLNGIK
DVLYTAWYYLVMRGRIRPVRRRELHRHPPRVVMVYCTRNDFNANSLAASMKQRYTNVHTV
ILDDSDKPEYLTMIDIFAATHDVQVVRRENHVGFKAGNLNNYLTGADYDYFVILDSDEII
PPRFIRRMLDYFASDQSIGIVQATHVATRNVTRFQQKFSLGVDSHWPVYQSVKNRYGFLS
LLGHGAMVSKQAFDAAGGFPLMVAEDLCFSLAVREHGYTTVFAPDVTCQEEFPVDYLAFR
KRHSKWTQGNMEFIRKNTRPIMTSRQLHWYEKLDIVLFTYALPLTAVFSVFVVINVVVLP
MMHASFQFPLWMLIPTVAFLVAPMVNDVVFHWARMAHTKLLSYSGGSMMLYGSMYFTSLR
SSLKSMFGNSVFLVTPKDSTAISFREALRSTRSELIFAGVLAVISLVFTRSVFPVFLLVL
PAMVAPYLMVRHQPTRAELHERQRGKVLQAA



>PFR_JS14_391[1PFR_JS14_391[Hypothetical protein(1465428:465607 Reverse
MYENGTNPTVATGAISTVALSTGTWIGIAVGVALLLAIAVFIGIQVGRRAARKGTGDQA
>PFR_JS14_392PFR_JS14_392[1Transposase 1S6110465657:466544 Reverse
MDGRRLGVELICRLLQVAPSSYYAAKTRAPSARALRDEELIPQLVEIWEANYRVYGVRKL
WKAARRGGIMIGRDQTARLMRVAGIEGARRSKRVKTTRPDPASSRHPDLVKREFTATAPN
RLWVTDLTFVPTWAGVAYVCFIIDAFSRMIVGWRVASHMRTEMVLDAIEMARWSRGAHHE
DLRCHSDAGCQFTSIRYGERLAEIGATPSIGTVGDSYDNALAETVNGYYKAELVRGPTRS
GPWKTVEDLELATLGWVHWHNTQRLHGYLGDVPPAEFENAFYAVPNDSNLLIGIK
>PFR_JS14 3931PFR_JS14 393(1IS3 family element(1466577:466921 Reverse
MPKELANGKPTTRRYSVEEKAAAVRMVRTLRAELGVTQGTVQRVATQLGYGVESVRMWVK
QADVDDGVVPGVSSAEEQRVKELEQENRELRRANEVLKRAASFFGAELDRHYRK
>PFR_JS14 _3941PFR_JS14 394(1Uma4 protein[1467327:468634 Reverse
MLHATFTAPSLTTFCRLDELGLEAVGQIVEPDRAVIECRVAEPDRWCRKCGCEGVARDTV
ARRLAHEPFGHRPTTLLIRVRRYKCSGCGRVWRQDTSKAAPERAKISRGGLAWGLAGLVL
DHLSVSRVAAGLGVSWSAANSAVLAEGERQLIDDPARFDGVTTIGVDEHVWRHTRKGDKY
VTVIIDLTPNRNKTGPARLLDMVEGRSKAVFKDWLAGRPKEWSKQIEVVAMDGFTGFKTA
AAEELPAAVPVMDPFHVVRLAGDGLDRCRQRVQQATLGHRGRAGDPLYKARRTLHTGGGL
LTDKQRDRLTALFAAEQHVEVEATWGIYQRVIAAYREPDKDKGKQMMQAVIDAVTTGVPA
ALVEIHKLGRTLKQRAADILAFFDRPGTSNGPTEAINGRLEHLRGTALGFRNLTNYIARS
LLEAGGFRPHLHPRS

>PFR_JS14 395(1PFR_JS14 395 IMulticopper oxidase[1468779:470299 Reverse
MKATRRSVLAGSMAVAGSWLLAACSANSPSNSVSQAFATPSALTPSPGQHVVTRTITASA
FTADLGGVNVNTWGYGNTLPGPELRASAGDLLRITLDNQLPAPTTIHWHGIQIRNAADGV
PGLTQDAVTQGTKFLYEFVAPDPGTYFFHSHQGVQLDRGLYAPLIIDDPAEPGGYDQEWV
VTLDDWVDGTGRTPDQVFADLKSSGGDDSSSSSSQGMGGMGGMGGMHGSGMGGMNGSSGS
MMGDSPFGSVGDVAYPHYLINGAIPAAPRTFSAKPGQRVRIRLINAASDTLFKVAVGGHT
MSITHTDGYPVQPHDTRALYIGMGERYDVLVTLADGVFPLVAQPFGKQGQALALVRTGAG
DAPSADVHPTELDADATRAGELTPTDAARLPAHDVDAHADVKLAGTMSPYVWTINGDVFG
KNTPIGVSEGQRVQLDVTNSSMMSHPLHLHGHTFALPNGVRKDTVVVPPMTSTSLQLQAS
NPGAWAMHCHNIYHAEAGMMIALNYR
>PFR_JS14_396(1PFR_JS14_396(10-6-methylguanine DNA methyltransferase1470533:471168 Reverse
MTASSPSVSPAPGAPDQLGAHDQPGASTAAGASHRAGVAASRRFTRVATPLGEMILVSDG
VAGGQALCGAYFTGQRHQPTSDQLGTECDAGTDPFLQAAADQLGEYFAGTRREFDLPVAA
RGTDFEQRVWALLRRVGFGTTTSYGQLAEQLGNRHLAQGVGQAVGHNPVSIVVPCHRVLG
ADGRLTGYAGGVERKQALLSLEQSALGTRLF

>PFR_JS14_397/PFR_JS14 397 Methylated-DNA--protein-cysteine methyltransferase Ogt(1471165:471719 Reverse
MITPPDLRHCRLGTSFGQLVAVARSSGGTQGLSALFGVAPGEELGVGQLGEQVTPGSDPL
LASVATQLDEYFAGERRGFTVPLSPAGSDFERHVWTMVARVPYGTTASYGEIAEQLGNRG
LARGVATAIARSPISVIVPCHRVVRSDGSLSGSARGIERRRALLELESHALDSQGSADAT
RMAP

>PFR_JS14_398[/PFR_JS14_398[Putative membrane protein(1471997:472683 Forward
MGSSIFPFMLAIMCVVIVLSGIGASKGVQFGPIITDGAFFIFPFSYILGDAITEIYGPVA
ARRAIIMGFIVNAVSAGIYWIIIVLPGLGDDYSNAKQSALELALGPVWQVVLAGMVGFAG
GQSVNSLIMWIGKKRHQEKGLYARLASSTGLGELIDTILFCTIAAPVIGLTTLGQWANYT
VVGFVYKVALQYLLMPVTARVIRVIKAHEPTYQQALAARLRSGAPPTP
>PFR_JS14_3991PFR_JS14_399(Purine nucleosidase[1472655:473668 Reverse
MRIIADVDTGIDDALALVAVAAHVDAELVGVTTTTGNTTSHLAARNSAAVLSLVGRDDVP
VLVGSSKPLEVPVATTPETHGEFGLGYSTAPEAITGPFSEHGIEELWLPELREHPGQTTL
LVTGPLTNLAIALRAEPELPRLARRVVIMGGAFNYPGNTTPSAEWNAWCDPHAAAEVYAA
FSGLEADRLPIVAGLNVTETVELTPADLDELAIGAGARPPHLTARSARDVGPADTGVPLV
NLVTDALRFYFEFHADHGYGYLAQVHDLLAAQIALGEVDPTMSPQWVGVEKESALTRGTT
VADFRQLLHRPANARVVTAVDARASVEAFKASVARLI
>PFR_JS14_4000/PFR_JS14_400(Aldehyde dehydrogenase(1474087:475583 Forward
MASNYQLPDTYGMYIGGEWRQASDGATINAFNPANGSALATIPDATQRDVDDAVRAARAA
FLGWAETPVQARSRAMLDIADLIQDNLDFLATVESMDNGKPIRETSNADIPLSVDHFRYF
AGVMRADEGAATMIDQNTLNIILREPLGVIGQIVPWNFPFLMAAWKLAPALVSGNTVVFK
PSSATSLSVLELARLVDEAGILPTGVFNVITGSGGKSGEYLQHADVDKLAFTGSTEVGRR
IALAAAEKIIPATLELGGKSASVFFDDADPDVALNGVEMGILFNQGQVCSAGSRIFVQQS
VMDDFMARLTNSLENVKIGDPLDPSTQMGAQIDERQLDKILEYVDLGKQEGASLAVGGQR
VTTGDLGKGVFMEPTLLVGDNDMRVAREEIFGPVGVVIPFKDEDDVVRMANDSIYGLGGG
VFSKSLERAIRVATRVRTGRIWVNQYNAFPAGAPFGGYKNSGIGRETHKMILDAYQQTKN
ILVNLSGQPVGLPYNLGD

>PFR_JS14_40111PFR_JS14 401[JHypothetical protein1475778:475993 Forward
MGESWFMGPVRNMAGVQWVVVVVLLAVGVYQLVEALGTGVGGPRPVSAIIVIVLAGLAAL
SLLRRQRAQRR

>PFR_JS14_4021PFR_JS14_402[1Adenylosuccinate synthase(1476190:477473 Forward
MPGIVVVGAQWGDEGKGKATDQIGEQVDYCVRYSGGNNAGHTVVANGDKFVLHLLPSGIL
NKNCTCVIGNGVVVDLDVLAEELDELAKRNVHVAHPLLSANAHIITSYHRTLDRVIERFA
GSRKIGTTGRGIGPAYSDKVNRIGLRLQDLLSPDSLREKVVASLDQKNQLLVKIYNRRPI
EPDEVVDELLAHAEALRPYIIDTGRKLNDELDAGKVVLFEGAQAHHLDIDHGTYPYVTSS
NPTVGGALTGTGVGPTKIDRVIGIAKAYTTRVGEGPFPTELFDADGDKLRADGGEFGATT
GRPRRCGWFDTLVVEEAAKINGFTDIFLTKLDVLTGWEKIPVCTGYEVDGERTDVWPMTE
VALAKATPVYEYLPGWTQDISDVRSFDELPATCKDYVHFLEQRVHCRISGIGVGPSREQT
ININELV

>PFR_JS14_4031PFR_JS14_403[JAmino acid transporter, APC family protein(1478008:479663 Forward
MSVNAVAESGTAKQKGLRSGALGLLGSVVVGTASVAPAYSLAASLGLVVAAGAGLKAPAI
ILLAFLPMFCIAMAYKELNSAEPDCGTTFTWSSRAFGPRSGWMGGWMIIASDVIVMANLA
AIAGSYSFELANQVGLHNTLSSSTLASTIAGVAWIAIMAWICYRGIEFSAKIQYVLLGIE
LLTLLVFAGTALFRVFAHHAVSTAVRPSLSWLLPTGMSAGTLASALLIAVFIYWGWDSAV
ASNEETDDPGRTPGRAALLSTVLLLITYLVVTYAAVAFAGVGTDGIGLGNPTNAADVFAA
IGPALYGDSFIGHLGMGLLSISILTSSALSTQTTILPTARTALSMATHGAMPKKFATIAP
KFLTPTWSTLGMGVLSIAFFLGMTAISPSILLALIGAIGLLIALYYGMTGFACVWLYRRT
LTSSPRNLMMRGVLPMFGGLSLMAMFGFALVQYAKPDYLVDDAGNNVTLFGIGAVAVVGM
GTLAVGAVLMVIQQLVNPAFFRGETLPKQVWGGTTSSFVEGPLAVPAGLAAGVASVELGP
DSGVPDRVAVV

>PFR_JS14_404[1PFR_JS14_404()Glutamate-1-semialdehyde aminotransferase (Precursor)1479805:481172 Forward
MPINRQRVAELTEAEGAQLNANTTASKAMYASASQHLAGGVSSSYQLRDPWPIYIDRGHQ
QTIIDVDGNEYIDFHNGYGSMVQGHANPAIGEAVAARFPLGTHFGMATEDSSIVASELAE
RWGLAKWRFTNSGSESTMDAIRIARAYTGRDTIMKIFGSYHGHHDAVMVSIGVEYDKIGP
REHPASLAYGGGIPQAIVDLTIPVHFNDAETMEKRIVELEAEGRKPACVIMEAVMMNLGV
VLPEPGYLEAVREITRKHGIVLIFDEVKTGLTIAAGGATERFGVKPDLVTLAKALGGGLP
AGAVGGTEEVMRVVEDHTVYQVGTYSGNPLSMAAARASLEKVLVPSAYEHLNHLNERLLA
GCQNVIDKYGLPGYSVGIGAKGCVTFSPTKIIDYPSFKENQDVELSELAWLWNMNRGIYM
TPGREEEWTLSVTHQDADVDRYIEVFDEMAAAITK
>PFR_JS14_405/PFR_JS14_405(JATP-dependent chaperone protein ClpB1481531:484131 Forward
MDTEKLTTMSRDAVTAAVRLALTKGNPTAEPVHLLHAMLMVPESSVAPLLKAVGADAARYV
DGAASAAIDKLPSSSGSSVAQPQLSGALARVLADAETRADKLGDQFVSTEHLLIALAEVD
SDAKNILASNGVTTAALEKAFNDSRGDKRITSAESEGGESALDKYSIDLTQRAKDGKLDP



VIGRDSEIRRVAQVLSRRTKNNPVLIGEAGVGKTAVVEGLAQRIVKGDVPDSLKGRRLVS
LDLASMVAGAKYRGEFEERLKAVLNEIKSAEGQITFIDELHTVVGAGASEGSMDASNML
KPLLARGELRLIGATTLDEYREHIEKDPALERRFQQVYVGEPSVEDTVAILRGLRERYEA
HHKVRITDSALVAAAQLSHRYITGRQLPDKAIDLVDEAASRLRMEIDSSPEEIDTLRRQV
DRLTMEQFAVEKEEDPGSKARLARINSDLADAKEQLRGLEARWAAEKEGLNKVGELKTRI
DALRTEADKHTRDGDLAKASEILYGEIPELNKQLDEASAAEEDSQGKSMVSEEVTSDDIA
EVVSAWTGVPVGKMLEGESEKLLDMENRIGKRLVGQQAAVKAVSDAVRRSRAGISDPNRP
TGSFMFLGPTGVGKTELAKALADFLFDDETAMVRIDMSEYMEKHSVSRLVGAPPGYVGYE
EGGQLTEAVRRRPYSVVLLDEIEKAHPDVFNILLQVLDDGRLTDGQGRTVDFRNVILIMT
SNLGSQFMADPSMSPEERRNQVMAVVKDHFRPEFLNRLDEIVLFDELSREDLDKIVDISL
DKLNRRLAERRISIDVSAAAREWLARTGYDPVYGARPLRRLIQTTVEDQLARAMLAGTIS
DDQKVSVDMNQAGDGVDVKGEAPVSA

>PFR_JS14_4061PFR_JS14_406[10ligopeptide transporter, OPT family[1484252:486243 Reverse
MAGNTTTHASGGIRELTVRAVVLGGIITLIFTAANVYLGLKVGLTFATSIPAAVISMAIL
RRFQNHTVVENNIVQTIASAAGTLSAIIFVLPGLVMIGWWTGFPYWTTAAVCAIGGTLGV
MYSIPLRRALVTGSDLPYPEGVAGAEVLKVGDSSQSAASQRSGLRAIFTGAIGAGGFSLL
GALKVVATKVSTVLHIGSGGTILGTSLSLALLGVGHLVGITVGIAMLVGVAISYGVLLPM
LSRGAPAPLAASVPDIFATDVRFIGAGTIAVAAVWTLLKIIAPITSGIREAIRSTRRRHS
GEKVDITEHDIPINIVAIVVVASMVPIGMLLWGFTRGTVLDGSAGSLIAVSLVFVLLVGL
IVASVCGYMAGLIGASNSPISGVGILVAIAAAVLLSATYGQHDGTHGTALVAYTLFTAAV
VFSVGTIANDNLQDLKTGQLVGATPWKQQVALIIGVVFGSLVIPPVLELMQSAFGFLGTP
GAGDNALAAPQAALISSLVQGVFGDSLNWGLIGMGALIGVGVIIVDEILGRTTHKLHLPP
LAVGMGMYLPITLTVMIPVGAIIGRFFDRWAERRGAHAAHIKRSGILLATGLIVGESLFG
VVFAAIVGATGKDEPLAIVGDGFATWATVLGIIVFVAFSAYSYWSTAHHAARDAADTDAV
TTS

>PFR_JS14_407/PFR_JS14_407(1Spermidine synthase1486464:487381 Forward
MAHKHQGRASAAHGEVVSGASGPDGAVGGGDATPSDHDVLHVQPDKFVPGAFVVSGGGVE
HSFVDPNDPTHLEFPYMQRISEAIDVWVPAGERPRVIHVGGAGMSLARYVAFTRPTSPQI
VLEPDERLTEEVRRELPLPQRSGIKVRPQDGRTGLAAMPADYADMIIVDAFAHLSVPGEL
VTGQAFGEYDRVLRDGGLLAINVTDTAPFTWTHRVLVGANRSFSELSVCAEPGVFKGRRM
GNVVILCSHLELPMSALMSRGRGDAFPYRWIFGEELDRWRGAPEPFDDAAPQGSPVSWDA
RTHFE

>PFR_JS14 408 PFR_JS14_408[ISortase family protein, LPXTG-site transpeptidase[1487585:488193 Forward
MSSARRARRPSVFTLVVVGVVALVLVLGAAAAWQVWGSTRSAHNRAARALASFPASCDSQ
ATDAVIGVLTIDAIGVHEPIARGTDNKALGSGVGWYATTGQPGQAGNFALAGYRITHGAP
LERLLELNKGDVITVDSCSGSFRYAVEVAPRDLTVHADDSWVLDAVPGHAGQVPTDSLLT
ITADQDLVPTADRSVLFATLVH

>PFR_JS14_409(/PFR_JS14_409( Orotate phosphoribosyltransferase1488273:488830 Forward
MTDQASSDREALRQHIINEAVVPGHVVLSSGKEAEYYIDMRRVTLSGVDAPLVGRVMLDL
VKDWDFDAVGGLTMGADPVGAAMLHAAAAAGSPVDAFVVRKEAKTHGLNKRIEGPDITGR
RVVVVEDTSTTGGSALTAVEAIKEAGAIVVGVIDIVDRSGGVVARAMADAGLDYRHAYDA
EDLGL

>PFR_JS14 4100PFR_JS14 410(LemA family protein1489100:489969 Forward
MIAIVIIVVLLAIVGGMFIAPYNSLVGLRNKLQEAWRQVDVELNRRYDLIPNLVESVKG
YATHEHNTLSDIISLRNQARQMDTNGAASAQRGQVEAQLTQALGSINALAEAYPDLKADA
GFRQLSEQLAATEDRIANSRRYYNAVVGDYNTKVESFPSNISASMFHFTKAAYFQVDDPS
MREAPQVDFSQMGYGSGVQRDGQQAGTPAPGNQQSVPQPALGQDAPGQPLVTPPAQPGSG
QPQAVPTEQNQGYVPPQPPRQQPTTGQQPTLPDDDSQGGSGSGASGQNG

>PFR_JS14 4111PFR_JS14 411[1SNARE associated protein(1490177:490920 Reverse
MIHAAQRYPCRVLPLSLLPALVPMLPSWMDPATIIHALGNGALWGVCAILFIECAIFPIL
PGDSLLFTVGMFIAMVPPSITFGDMGKPMVYVVACLIMTVFAVGGNMAGYYIGKFVSGWL
FKPRDGWVGKIFSQKHLDDTHKFFARYGSKALVLGRFVPFVRTFVTMVAGAAGMTFRHFI
LWTAVGGVLWVWGVTALGYFLGNVAFIGDNIDLVLVAIVLISVIPMVVEYLLEKRRGRME
AAAGADA

>PFR_JS14_412[1PFR_JS14_412[1TRNA/rRNA methyltransferase (SpoU)(1490996:491688 Forward
MDPTAPTVGVGPAPQPWPDDPRFDPELLADGDHRNVLDRYRYWTVEAIVADLDTRRHSLQ
IAIQNWEHDFNIGSIVRTGNAFNVSGVHILGRHRWNRRGAMVTDRYLHVHHQPDVASLVS
YCAEHELTMVGVDNLPGAVRLETTELPLRCCLVFGSEGQGLTDELAAACERLVAITQYGS
TRSMNAGAAAAIAMYHWALAHAGGPRDEGVTTAVSDASSLPAHAKPGSIG

>PFR_JS14 4131PFR_JS14 413[IHypothetical protein1491694:492320 Forward
MQPTATQRPANPRPVSDRGFALLLSPDRLQLRHAAFKKSTRRAVIFAVIGSIFGVGWLLY
ALTMFKWQLHPAGILALRPSALAMALLLLWPLVSGWVQVARIAMTRHDLTRALGRMQVGA
AVTMRRDGLLLTHADRVEFLAWSDVSAVRGASRRAVPGPELQVVRADGSYWTVPFALLTL
MPGTIDSGLWAYSGRRLHLDMSRCEQVW
>PFR_JS14_4141PFR_JS14_414(Fructose-bisphosphate aldolase, class 1111492549:493571 Forward
MPIASPEVYADMIDRAKKGGFAYPAINITSSQTLNAAIQGFAEAQSDGIIQVSTGGAEYA
SGQKVKNMVTGAVALAEYARVVAKHYSVNIALHTDHCQKEKLDTYVNPLIAISQERVDRG
EDPLFNSHMWDGSAIDLGENLEIAKELLTRTSKAHIILEIEVGAVGGEEDGVTGEINDKL
YTTVEDGMRTLEALGTGEQGRYITALTFGNVHGAYKPGHVKLRPEILKEIQDACGKKYGI
DKPFDLVFHGGSGSSPQEIADAVSYGVIKMNVDTDTQYAFTRPVVDHMFTQYEGVLKIDG
EVGNKKMYDPRSWGKKAENGMADRVVEACKELGSLGTHKD
>PFR_JS14_41511PFR_JS14 415[]Hypothetical protein1493825:494100 Forward
MNDTLQNNQLRTTTPTTTSSSAAIRSAEAADVNAITLSVALGAVAIAVIALMVIGVLTTN
TLLLAGGGVLMVAASMVGVYAGVNIAAARTL
>PFR_JS14_41611PFR_JS14_416[Hypothetical protein(1494102:494230 Reverse
MAPGQKEAPVPDDRRFFYGFTWASLTRSPWENCGPCGPLLSR
>PFR_JS14_41711PFR_JS14_417(1Possible alcohol dehydrogenase(1494354:495502 Reverse
MTQSLTTFEIPATMRAAVLREPGAGLKVETIRTPHPKEGEILLKVAACGLCHSDLHVISG
AIAFPTPAVLGHEVAGTIVELGPGNEFTGLQVGQQAAGAFLMPCGKCAECARGHDELCLN
FFNMNRLKGELYDGETRLFTTDGDPLAMYSMGGLAEYAVIPSTSVAPVPANIDTVPSAIL
GCAALTGYGAVRRGADLRYGETVAVVAVGGVGTNIVQVAHAMGARQVIAIDVSDEKLAPM
AGYGATATINSTTHDPREEVLKLTGGRGVDVAFEALGIPATWQTALDVIADGGRMVPIGL
GGGVQTAGVEINRTVRRSQSILGSYGARTRQDLPAVIDMASRGIIDYKDVVSRRFTLEQA
NEGYELLAHGGIQGRGVVDMSL

>PFR_JS14_418PFR_JS14_418[Hypothetical protein(1495628:496920 Reverse
MGSGQVRVARIRVTIALAGALTGAVYGGLCATLVAAPRGAVLRVATVSGAALLGVIVAYL
SARLVGRRLQGVAAALLVVAGGVLTPLAAPIHWPGLLGPALAGLGAGVLTIVAPLLAREL
AANSRHQVAGSTGFGLPLGLGTTQLVAVAAVAVELPVERLVWPTIGALALLVGILLATLP
ESPVWLATHRTMERSYAAMVRLFGTLEASIELDWVLMARDMAAEERRLRWRDLRLPGMKR
TVTAGAVLALVREAPLGLAALVLVPAVAGELASPRAATVALLVLGLTATGVGVTTALHRF
RGFGFARLIAGLALALVGLSLMTLATHVHDGGALVLVLVATLALAVAQFVLVTPAARGSV
EPLVPPWLVRAHTTSTHVLAAAARVICLTAPAALLAARGPATTAMVATLVEIVVLIVLTA
ALPQALHRTA

>PFR_JS14 _4191PFR_JS14 419(IMFS transporter, sugar porter family protein(1497103:498701 Reverse
MSENTASVGTYTPTKIKELVAEIPASGKKRSLGAIAAVATLGSLLFGYDTGVIAGALPYM
YLPSEAGGLALKTWEEGLVGALLCIGAAVGASVGGRLSDKYGRRHNIIMLAIVFFIGAIG
CTLSLNVWMLFAFRLVLGFAVGGASATVPVFLSETAPKRIRGILVAVDQFMIVGGQLLAY
SMNAVLAQYHGGPEAIVSNDPSGTYASGSTQVWDVLQNIVGLTVSGGNGMTWRYMLVLAS



IPAIALFFGIRAMPESARWYASHMRIPEAIGALKRVREDGKDDVAHEIDEMVEVHRAEAK
QERWNFSQIWSTKWTRRLLLIGMGLGIADQLTGINTAMYYMPKVLHAAGFSMTDSISLNV
VSGAVSLIGSGVGFWLIAKFARRHVGIYQSAMIVFFLTSLAAVFFFFIQPHQQADGAIVG
APSFAPMLVLILVCLFVFAKQSGTVNWVLFSEIFPMKIRGTALGIAVGTLWIVNAIVAWYV
FPMMMKGFGGALTYIIFAAFNVCTLFFYLKIVPETKYHSLEELELKFQKDYS
>PFR_JS14_42001PFR_JS14_420[1Methylmalonic acid semialdehyde dehydrogenase(1499071:500576 Reverse
MSEATSLWIDGKSVQGHGDLIDIDDPATGKAIGQLRLANSDDLDIAIASAKKAQAEWANA
SLATRVSVMFKMRQLILDRQDELADIIVAEGGKTHGDALGEIARGRETIDFACGINAALK
GEFTYNASRGVDVHTVRQPVGVVAGIAPFNFPVMVPMWMHPIALATGNAFILKPASPVPT
ASLFIAELYKQAGLPDGLFNVVPGNRQIVSAICEHPGVDAISFVGSSPVAHIVQNTGVEH
GKRVQALGGANNHAIVMPDADVEFAAQHISSGAFGAAGERCMALPVIVTVGGVEDKLIPA
LKARATKIVTDAGTNPDAEMGPVITRAAQERITSWIDEAEKAGAKVVLDGRGYTPDNPAE
KDGFWLAPTILDDVPTNLPIYCEETFGPVLAIVHADTYEEAIELVNSAPFGNGSAIFTSS
GEAAREFSLDAQAGMIGINVPIPVPVAYYSFGGWKESLLGDTHIHGPEGVKFYTKGKVIT
SRWPSQGDHVGHVGMNFPTNA

>PFR_JS14 _4211PFR_JS14_421(1Thiamine pyrophosphate enzyme, TPP binding domain protein(1500838:502745 Reverse
MSNEAYSATIRLTTAQATIRFLTNQYSERDGVEQRLIAGAFGIFGHGNVAGIGQALLQNE
IDRDEGEGAMPYIMPRNEQGQVHAAVAYARTKNRLQTMMCTASIGPGSLNMVTGAALATT
NRIPALLFPSDQFANRIPDPVLQQLEDPTTLDVTVNDCFRPVSRFFDRINRPEQLIPSLL
NAMRVLTDPAETGAVTVAMPQDVQAEAFDWPVEFFRKRVWHVRRPVPEPAALDRAVALIR
AAKRPLVISGGGTIYSEASQELRELATNTGIPVADTQAGKGAISFENPASVGGVGSTGCD
AANHLADKADLIIGIGTRYSDFTTASKTQFKNPDVKFVNVNVRSFDAAKESAEMVVADAR
ETLLALIDRLADYHVDDAYTDEIHAERKAWFEVTQRCYHLDHQPLPAQTEVFGALNELMS
PEDIVINAAGSMPGDLQALWQAKTPTQYHVEYAFSTMGYEIPAAMGVKLARPESEVVSIV
GDGTYQMLPAELATVTQEHIKVIYVLLDNYGYSSIGSLSESHGSQRFGTKYRERGEGSHL
DDTEHVVGVDIAANARSWGIEVLEVHTIEEFRAAYEQAHASDRATMIHIETDLYGPNPPG
SSWWDVVVSETSRLESTQQARVQYEQDRRPQRHYL
>PFR_JS14_422[1PFR_JS14_422[1Myo-inositol catabolism lolB domain protein(1502845:503717 Reverse
MTDNNEDIYVAANSSGHGDFSVDISPERAGWGFSGLKVLNLAPGEKQELATGPDEILVLP
LSGSCDVTVDGKDYHLDGRSGVFAEITDFLYVGRNEAPTITSKDGGRFALPSARASRALP
TQYYGRDKVRVDLRGAGDCSRQVNNYALANGVETSHLLCCEVLTPGGNWSSYPAHKHDET
TADERELEEIYYFEIAQGPTGEGFAFHRTYGTPDRPIELTKEVHSGDVVLIPHGYHGPTV
AAPGYDLYYLNVMAGPAEDLVWKSTDDPHYHWIRDTWEHEAIDPRLPMAH
>PFR_JS14_423PFR_JS14 423[1Deoxyribose-phosphate aldolase superfamily protein(1503714:504583 Reverse
MSLLSRIVDVRMHHPERIAERLTDRPCGTMPAGDEKLMIIACDHPARGALSAGGSPTAMA
SREEILQRCVTALSRPGVNGFLGTADIIEDLALLGALDGKLVFGSMNRGGLAGASFEMDD
RRTGYDARGVVASHLDGGKMLLRINYSDDATAATLAWCAKAVDELAEARAMAMVEPFVSR
WDDGRVVNELSPEAVMTSMTIASGLGRTSAYTWLKLPAVDNMEQVMEASSLPALILGGAV
NSDPAKARESWRRALALPTVKGLVIGRSLLFPPGDDVAAAVDETVGLLA

>PFR_JS14 4247PFR_JS14 4247 Kinase, PfkB family(1504586:505575 Reverse
MATSRTPSVEVLTIGRIGVDIYPLEIGRGLEDVETFGKFLGGSPTNVAVAAARYKHSSAV
ITGVGDDGFGRFLRQEMRRLGVYDDFVVTSESLKTPVTFCEIFPPDNFPLYFYRQPSAPD
LQLRPDDLPLEAVKDSAIFWISVTGLSEEPSRSTHHVALDARDRRGITIADLDYRSQFWS
SPQAAHEQVARILPKVSVAIGNREECEVAVGETDPERAADALLDAGVELAIVKQGLQGTL
AKTRNERVEMPITPVETKNGLGAGDAFGGAVCHGLLEGWPLEKIIFAASTAGAIVSSRIE
CSTAMPTEPELLAVMRDNHDSVAPELEEV

>PFR_JS14_4251PFR_JS14_425(1UbiC transcription regulator-associated1505849:506601 Forward
MAARTDVYVPKVSLDRSSPVPLYFQISEPISKLILDGALEPGTRLEDELSMAKRLAVSRP
TARKALQRLVDGGLVVRRRGVGTAVAPTQVHRPVELTSLNADLAQAGHHPTTRVLDYVTR
GATEDEAEWLSVPTGTEIVSIRRLRNADGEPIALLTNLVPARIAPTSEELETGGLYDLLR
KREIHLSTAHQSIGARNATKADAEVLLEPRGAALLTMTRTTYDDKGEVVEVGRHAYRASR
YSFDSTLFTR

>PFR_JS14_4261PFR_JS14 426[1Transaldolase[1506795:507871 Forward
MSIEYTPGPLLEAARNTPTALWNDSADPDELRQSISFGGVGATCNPSIAYTCITKRKDKW
LPRIAEIAEEMPQASESEIGWQAVKELSLEAAALLEPIFERENGRDGRLSIQTDPRLARS
AKALADQAEEFSKLTKNIIVKIPATEVGIAAIEDATYRGVSVNVTVSFTVPQAITAGEAI
ERGLKRREAEGKDTSTMGPVVTLMGGRLDDWIKIVAKRDGLFLDPGHLEWGGVAALKRAY
HEFQARGLRARVLSAAFRNVMHWSELVGGDLVVSPPFAWQEIINKSDYKPVNRIDEPVAP
EIMKTLQSIPEFVRAYEPDGLTPAEFDAFGATRRTLRGFLQADADLDELVRNVIMPQP
>PFR_JS14_42711PFR_JS14_427(lInositol 2-dehydrogenase IdhA[1508185:509174 Forward
MLRIAVIGAGRIGHVHAKTIASHPDATLELVCDPVGDAAEKLAALYGARAAKQTDDIFTD
PNIDAVIIGSPTPLHIPHLLAAAKAGKAVLCEKPIALDMADVTAVESELDAITTPVMFGF
NRRFDPSFAAIHKAVGDGKVGRLEQLTIISRDPAAPPIEYIKVSGGIFRDMTIHDFDMAR
FFLGDITEVFAAGQVLDPAIGAAGDFDAAVVTLKAASGAVATIINNRHCASGYDQRLEAA
GDEGALFAENIRPTTVRFSSATQTDAQDPYLDFFLERYADAYRLELSAFIEAVENGTKPP
TGIDDAIKALRLAEAATDSARSGKPVTLA

>PFR_JS14_428[1PFR_JS14 428[IHypothetical protein1509346:509693 Forward
MNEPDRPQRPSLAFFTRLFGQSFIVVWGAFWLFALFSLISWSPALEHYCSGVAGCRSGLT
EVALVGVISSLLGMAVCFFTRHRTAYSPARHASLPWLVLAVVAAVTVGSVPILMP
>PFR_JS14_4291PFR_JS14_429(1Inosose dehydratase[1509868:510791 Forward
MAKKLSPDTAIKDPNGLTWGMHPISWRNDDIPEVGEWNTLEILLDDLVTLGFAGTECAGF
FPSPEVLKKEIDARDEKIAAQWFSSFILRDGVEAVAKDFEQTCANLEYVNAPRVVVSEQT
GSVQGIRDVSIFSNKPVMSEAEWTKLARGLEVLGDIAHRHNMELVYHHHLGTVVMTADET
KRLMDMTDPSKVSLLFDTGHAYVGDGSVMAILEQNIDRIKHVHFKDVRPRKLAESKAAER
SFLDSFLAGMFTVPGDGIIDFPTVYRYLIDHGYQGWILVEAEQDPEIAKPLMYGRMARDY
IEKELFA

>PFR_JS14_4300/PFR_JS14_430(Lysine exporter protein (LYSE/YGGA) (Precursor)(1511050:511598 Forward
MLTLATGLATSLGLIAAIGAQNAWVLRQGIRRQHIGVIVALCIASDMALISVGTLGMGAL
VTSAPWVITAFTWAGAAYLCWFAWRSFRSALHPQSDDALTGQGPDAGALRPIVGTTLALT
WLNPHVYLDTMVMLGGLANQHPGLTRWAFAGGPCSARRCGSPPSASVPAPCPDPCRSPRC
GA

>PFR_JS14_4311PFR_JS14 431[1Dihydroxy-acid dehydratase 111512068:513909 Reverse
MPKLRSKTTYEGRPMAGARALWLATGMTENDFGKPIVAIANSYTDFVPGHVGLKNVGSIV
KKAIEAAGGVAKEFNTIAVDDGIAMGHGGMLYSLPSREVIADSVEYMCNAHQADALVCIS
NCDKITPGMMLAALRLNIPTVFVSGGGMESGRPVKRDDGTDTTRLDLIDAMTASADPSVS
DDELKRIEMSACPTCGSCSGMFTANSMNCLTEAIGLSLPGNGTTLATYAARKPLFEQAGA
LVVELAKRYYDGDDESVLPRAIATRDAFANAMTMDIAMGGSTNTILHLLAAAQEGEVDFT
QEDIDELSRRVPCICKVAPNSSQYFLEDVHRAGGIPAILGELNRAGLLHDEVHSVHHASL
QGFLDDWDVRGGKAKPEAFELYKAAPGGVRTTEMFTSTKTYDELDTDEVNGCIRSVEHAY
TTDGGLAVLHGNIAVDGCVVKTAGVPENQYVFRGPAAITESQEEAVEAILSKRIKAGDVV
VVRYEGPKGGPGMQEMLYPTSYLKGVGLGPKCALITDGRFSGGSSGLSIGHMSPEAASGG
NIGLVENGDIISIDIPNRTINVEVSDDELARRRAVREAKGWVPENRVRPVSNALKVFALL
AQSADKGAARRQL

>PFR_JS14_432[1PFR_JS14_432[]Aspartate--ammonia ligase[1514042:515952 Reverse
MCGYMSFISTESLRDERVDQVREGMKQCRHRGPDDTNIWHDEHTCFGFNRLSIIDIDNSG
QPLKWGPPETPDRYWMVFNGEVYNYLELRERLAAEDGAVFHTEGDGESIVAGYHYHGAEW
VNELRGMFSFVIWDSQEDVAFGARDPFGIKPMYMAKVDDGYVFGSEAKSLRALTGTAQVN
VPELQHYLVLQYVPEPASMDQDLSKIESGCSFTLTNGELTQTRYFHPDFQSIPVNNTREQ



RDLYDRILEVLDDSVAKHMRADVTVGAFLSGGIDSTAIAALAKRYNPDLLTFTTGFKVDG
YSEVDVADESARAIGVEHITRWVTEEEMTKTLPLIVWYLDDPVADPALVPLYFVANEARK
RVKVVLSGEGADELFGGYTIYHEPLSLRPLERLPHLLRRGLAAVGRALPDGMRGKDMLRR
GTLDMEDRYYGNARIFREEQLPGLLRTYDPNISFHDVTDPIYAQSKGWDPVQRMQDIDLF
TWLRGDILVKADKMTMANSLELRVPFLDKEVFEVARHIPLSEKLADGTTKYALRKALERV
VPPHVLHRRKLGFPVPTRVYLRGDSYAWARDIILNSPTDEYINPQAVMKLLDEHRDGVAD
HSRQIWTVLVFMLWFDIFVAGTVTPEVPHPQYPVRL
>PFR_JS14_433[1PFR_JS14_433[IGlutamyl-tRNA reductase HemA1516161:517414 Forward
MRIHLVGVDYLTAPLTVLASLAPADELALTVMGREPGIAGAALLSTCNRYELIVDATDAV
DPDRLLGLAKAGIRELAPDVDPRALAGLEVRSDDTAICHLFEVGAALCSAVVGDKQVAGQ
LRRAYELASDRGQCTARLHRLFHDCLRVSRTVASSTSLGAVGRSAAGVGLDLAMGRGGLR
GARVLLMGTGSFARVVVAELTDRRVGEIECWSASGRAEEFAAHHPVTPVSSDGLDRALQS
ADLVITCSGNGVVLSGTTLSAARPELARNADRQLSVIDLSLGGDVDEAAAELPGVHLVRL
DDVSSRTAQLQSAVIEEAQRVVTQGVAAHLSKERARAADPLVTALRQHAKVLVDDELARV
RENESPEVVQAVERSLRHAIGVMMHTPTVRFSQLAEEGKLEDCRTALDVLFGVEVEA
>PFR_JS14_4341PFR_JS14_434[Porphobilinogen deaminase 111517411:518343 Forward
MSQTPQGASGDRRVLKIGTRGSRLARSQSAMTAALIEQVTGLPTELVIVRTDGDDLSIPL
SAPPRPGAFVARLRDVLLDGEVDIAVHSFKDLPFAPMPGLSVVAVPQRAAAFDALVSRDA
LGLDELPAGSKVGTSSPRRASALLRYRDDLEIVPIRGNVDTRIRKVREGRVDAAVLAAAG
LERLGLHDEITELIDPKVIVPAPAQGALAVEMRTDDPLAATVAQINDHDTRIQVAAERQV
LTGVQATCTTAIGAHSVLQGYSLTLMADLTDHMGVAHAHVARTIGLRRGDPTDDARALGE
SVAEQLLERP

>PFR_JS14_4351PFR_JS14_435(Uroporphyrinogen decarboxylase1518340:520238 Forward
MTVRPLLLIRPDGNERDAIALDRFGLASTIDPWLEVRAADDSAPAHRMTGFLQSSGAQVI
LLITSPRTWQHWAQQVGVAALENAAVGAVDRGMRVFCTGPATRDSLPAKLAGVAQMAPNA
AELARLVNGRELPRITGDPDNAGLPPVALIPGSTIARKELPEALERAGWHVLRSAIYQTH
PVARRPESAELLASGAFSAVVLRSPSAVQALAEFTGGTPIPASTAVITAGPTTSAAAREA
GFTVQACPSAHPQEVAALAARLLGGRALSQEIYPEALPADHPSHSGAIADSALLSACRGE
RPARTPVWFMRQAGRSLPEYRAAREGTTMLESCLDPALAAELTLQPVRRYGVDAAIFYSD
IMVPLKLAGVDVEIEPGVGPVLAHPVRSRDDIAALPTLTDEALAPIREAIGRVTAQLPDV
PLIGFAGAPFTVASYLVEGRPNRTHPRTHALMHDDPQAWEALLEWVAEVDIAFLRAQVLA
GASAVQLFDSWVGELSLADYLVHVQPASGRVLRALGELGVPRIHFGTGTGHLLVAMRDAG
ADVMGVGADLTLDAANELLGGRTPLQGNIDPAVLAGPPEAVDAAVAAVLAAGRAAPAHIV
NLAHGVPKDTNPDVLAHIVDLVHEAPAAAKGH
>PFR_JS14_436[/PFR_JS14_436([1Coenzyme PQQ synthesis protein1520240:521361 Forward
MSHPAGIGSVKPVNWAYDRAPMIIYWELTTACGLACRHCRATAQPDPAPGELTTDEALGV
LDEFAGFGSPAPHVIFTGGDPMRRGDLDQLIAAANQRGLGVSLAPAVTPLLSAQRLKDLK
ALDVQAISLSLDGSTAAHHDGIRQVPGTFDATMTALADANAAGVPVQINTLVTDETAKDL
DDVYELLKNYDVMQWSLFFLISVGRGAQLRELTPGDAERTLIKWGRIGRTSPFRIKTTEA
MQYRRINAQAMMHAGKTREDVENSPAARGFGIRDGNGIVFISHLGEVMPSGFLPLSVGNV
KDRSIVELYRDTELMRQLRRPEEFKGRCGVCEFDRWCGGSRARAYAWTGDPLASDPLCPY
VPEKMREHDLSVA

>PFR_JS14_437[PFR_JS14_437(1Protoporphyrinogen oxidase[1521365:522948 Forward
MSTTDRVTTPTPTVSGTDAPGPDASHCHLVVVGGGITGLAAAWQGMARGARVSVVESDDH
FGGKVVTDRRDGFLVEQGPDSFVAYRPAALKLIEELGLSDQVIAPGGGRRVSLLSRGKLR
PMPAGMGMVLPTRMWPEVTTTVLSWPDKIRAGLDLVIPRRLPDHDVAIGAFLRQRLGDGI
VRRFADPMVGGIYGAGIDELSLDAVLPSLRDNERDHRSLMVASLAGGRASRRAARQRAAQ
NNAQQNSSHQNSTGQNNSAGTRGPAASPFRTLRGGLGQLIDALVDQLRAGGVELLVNTSV
DLLGRDGVHLSDGRVLPADAVVLAGGVASSARLLRPQLPAAARALAQIPLASTTIVSLAW
PVSAFDVAPDSQGWLEADAGPVSGLTASSIKFAGRAPDGSVLMRVFVPDKRGPLTDAPDD
ELLSAVIDHVRPLLGVHGEPGLTQITRWHKVMPKYTVGHLERAAVVDSTLAEQRPTWAVA
GSALHGVGLPDCISDARHSADEVIDAALAATPSAPTGNAATDRTETR
>PFR_JS14_438[/PFR_JS14 438[IFerrochelatasel1522945:524003 Forward
MTSFDALLVAGFGGPESMAEVPDFLQRVSGGHIPPDRLAEVEHHYARFGGVSPVNAQHRA
LAAALGEALVARGIDVPIANANRHSMPYMDQALADLQSRGIRRVLTLVPTPYASYSGCRA
YREELLAGTRLDDEGRPALQVVKLDPYADLPALVTAQVQLLRAALADHPDAHLVFTTHSI
PTAMAETSGPHGNAYIPQHLALIDAVMAELAAGGLRPSWELAYQSRSGSPRTPWLEPDIN
DVITRLAGEGARDVICSPIGFLTDHMEVVWDLDTEAAATAAEHSMAFTRVATVGTLPVFI
EGLADLVVAALATEPGTGPDAPAARHWCTPDCCPNARVAGRPTIPGFAAGPR
>PFR_JS14 _43911PFR_JS14 439(1Porphobilinogen synthase(1524158:525156 Forward
MADISIDPIVQRPRRLRRTPAIRRMVAETRLDPADLVLPMFAVEGLTEPREIATMPGVYWQ
HTKESLQKAVHDAADAGVGAVMLFGTPLERDPIGSQAWNPHGILANAVRWAVEAEPELPV
IADVCLDEFTDHGHCGVLAPDGTVDNDATLPLYAKMSVVLADAGAAMLGPSGMMDGQIAV
IRKALDDAGHTDTVLMAYSAKYASGFFGPFREAVDSQLKGDRRAYQQDPANAIESLREIE
LDLEQGADFVMVKPAMAYLDVLAAARAISNVPVAAYVVSGEYSMIEFAARAGALDRKRCI
MEALTSAKRAGASTIVTYWATEVATWLNEVRS

>PFR_JS14_ 4400 PFR_JS14_440(1Drug resistance transporter, EmrB/QacA subfamily[1525185:526645 Reverse
MVNPHDGAATTQSTGRLLVALVVGGITAIMDTTIVAIGMHTLTEALHAPVSTLQWVSTGY
LLALAVAIPFVSWAQTRFGGKRLWLFALGLFTVSSALCALSWSAASLIAFRVLQGFGGGI
MFPLMQTLVMQHVDRRGMTRAMANVSLPIALGPIIGPVLGGVVLNWLSWHWLFLINVPIG
VVGWVLAMAFITDDRPRPAAGHPRLDLVGAVLLSLALAGMLYGLSNAYDVGGFHRADVLV
PALVGLALLAGFVAWARRRGSRALIDVRLLAVRSVRVSSVTLTLVGATLFSANFLLPLYF
QSLRGYDALNAALLLIPQGIGSLLSRFIVSSLVARFGPRLTAVAGLLISAAATVPFALAG
TDTGLWLLGTVLFVRGFGMGVVLIPIMTGAYVDIAREHMPHASAITRIVQQLGGAFGTAL
VAVALTSRASTARPRDGFDAAFWWTIAMTLAAAVAALFLAPDERPTAERTDATPASRQPA
IVAAGD

>PFR_JS14_44111PFR_JS14_441(Transcriptional regulator1526697:527476 Forward
MNASDHNEYFSGLVFGMGGVVADADGQGTIPRETRRRGPALEKAILDAGWRELAGAGYAG
LTFEAVAERAHTGKAALYRRWPNKESLVLAVLSQRYFNAPATVPDTGSLRGDVLAVLRGA
NRLGDDAPALISVLLGAYFDETNTTPQELRAHLLGDRVDTMALLVERAIARGEVAAPLPR
RVLALPMDLVRLQFFMTFQSVPDEDIVDIVDTVFLPLATGTTRAGDAGGAGGPDHTGGAP
DPARAWATGRRAGPAAGRP
>PFR_JS14_442[1PFR_JS14_442[]Glutamate-1-semialdehyde 2,1-aminomutase hemL[1527534:528859 Forward
MSVSDELFAEALKVMPGGVSSPVRAYRSVGGTPRFVKRALGSHIVDVDDKRYVDLVCSWG
PMIAGHAHPEVVAAVQQAVADSTSFGAPSEVELRLAQAVVARMGGAIDKVRFTCSGTEAV
MTAARLARGITKRPLLVKFVGCYHGHSDSFLVAAGSGVASLGLPDSPGVPKEVAGDTVAL
PYGRIDLVEELFAERGDQVAAIVTEGVPANMGVIVPPEGFNRRLHDIAHAHGALLIQDEV
LTGFRLSPTGAWGLQGAKEGWTPDLFTFGKVIGGGMPLAAVGGSAQLMDYLAPEGPVYQA
GTLSGNPAACAAGLATLALMDDAAYSRLDATADRVSAMADEALESAGVPHRINKVSNLFS
VFLTDAPVTDFASASKQDTKAFSRFFHAALDAGLWLAPSGFEAWFCSTALDDDDLEVIDA
GLHKAAQAAAQGLSSLEDVRR

>PFR_JS14_443[1PFR_JS14_443[Pyruvate carboxylase subunit B(1529128:530645 Forward
MSPREIEVSEPREVGITELVLRDAHQSLMATRMAMEDMVGACADIDAAGYWSVECWGGAT
YDSCIRFLNEDPWERLRTFRKLMPNSRLQMLLRGQNLLGYRHYNDEVVDRFVDKSAENGM
DVFRVFDAMNDPRNMAHAMAAVKKAGKHAQGTICYTISPVHTVEGYVKLAGQLLDMGADS
IALKDMAALLKPQPAYDIIKAIKDTYGQKTQINLHCHSTTGVTEVSLMKAIEAGVDVVDT
AISSMSLGPGHNPTESVAEMLEGTGYTTSLDYDRLHKIRDHFKAIRPKYKKFESKTLVDT
SIFKSQIPGGMLSNMESQLRAQGAEDKMDEVMAEVPRVRKAAGYPPLVTPSSQIVGTQAV



FNVMMGEYKRMTGEFADIMLGYYGASPADRDPKVVKLAEEQSGKKPITQRPADLLPPEWE
KQSKEAAALKGFNGTDEDVLTYALFPQVAPVFFEHRAEGPHSVALTDAQLKAEAEGDEKS
LAVAGPVTYNVNVGGTVREVTVQQA

>PFR_JS14_444[1PFR_JS14_444[Methylmalonyl-CoA carboxyltransferase 12S subunit[1530661:532235 Forward
MAENNNLKLASTMEGRVEQLAEQRQVIEAGGGERRVEKQHSQGKQTARERLNNLLDPHSF
DEVGAFRKHRTTLFGMDKAVVPADGVVTGRGTILGRPVHAASQDFTVMGGSAGETQSTKV
VETMEQALLTGTPFLFFYDSGGARIQEGIDSLSGYGKMFFANVKLSGVVPQIAIIAGPCA
GGASYSPALTDFIIMTKKAHMFITGPQVIKSVTGEDVTADELGGAEAHMAISGNIHFVAE
DDDAAELIAKKLLSFLPQNNTEEASFVNPNNDVSPNTELRDIVPIDGKKGYDVRDVIAKI
VDWGDYLEVKAGYATNLVTAFARVNGRSVGIVANQPSVMSGCLDINASDKAAEFVNFCDS
FNIPLVQLVDVPGFLPGVQQEYGGIIRHGAKMLYAYSEATVPKITVVLRKAYGGSYLAMC
NRDLGADAVYAWPSAEIAVMGAEGAANVIFRKEIKAADDPDAMRAEKIEEYQNAFNTPYV
AAARGQVDDVIDPADTRRKIASALEMYATKRQTRPAKKHGNFPC
>PFR_JS14_4451PFR_JS14_445(Hypothetical protein(1532251:532499 Forward
MADEEEKDLMIATLNKRVASLESELGSLQSDTQGVTEDVLTAISAAVAAYLGNDGSAEVV
HFAPSPNWVREGRRALQNHSIR

>PFR_JS14_44611PFR_JS14_446(Methylmalonyl-CoA carboxyltransferase 1.3S subunit(1532516:532887 Forward
MKLKVTVNGTAYDVDVDVDKSHENPMGTILFGGGTGGAPAPRAAGGAGAGKAGESEIPAP
LAGTVSKILVKEGDTVKAGQTVLVLEAMKMETEINAPTDGKVEKVLVKERDAVQGGQGLI

KIG

>PFR_JS14_4471PFR_JS14_447(10xidoreductase, short chain dehydrogenase/reductase family protein(1533018:533737 Reverse
MVTGASSGIGAATARRLAMDGFLVYCVARRTDRINALAEEIGGVAITCDVTDQAQVDAMA
AQLPAQLDVLFNDAGGAFGQENVEDANLDEWNKMYQLNVLGTARVTKALLPRIEAGQGTL
VFLTSTAAEYPYVGGAGYCGAKAAERNIAGAMRLELGGRPIRVLEISPGMVKTDEFSLTR
FAGDKAEADAVYAGVAEPLVAEDIADCVAWAVTRPAHVNIDRMVVRPRAQVSNYKVYRH
>PFR_JS14_448[1PFR_JS14_448(Putative transcription regulator TetR/AcrR family(1533852:534583 Reverse
MSQGDTTTAGARVPGAHDAAVGRPRDPLVEPRALSAALDVYGRHGWSGFTMGRVTALSRV
GKSSIYRRWPGREELLAAAFDRVAVLFELDDRQLRRLPFVERLLTMTQHRLYTYSTPTGP
AlIRLQVEHHAEPDTVGKIWNRTIPQSLVGLQRLLAEGRERQLLRPEASPKYLADALEGS
MVMHALGVHSPTDASGSNLEAQAYAIVSQVLGLWLTQDGSQLRPEMVPIAPLIDTRRAPL

PEE

>PFR_JS14_449(1PFR_JS14_449(12,3-bisphosphoglycerate-dependent phosphoglycerate mutase1534914:535663 Forward
MTSKLILLRHGESEWNAKNLFTGWVDVDLNEKGVREASHGGELLAQEGLLPDIVHTSLLR
RAIHTSYLALDKADRLWIPVKRSWRLNERHYGALQGLNKSEIRDQYGEEQFMAWRRSYDV
PPPAIEPDSKFSQFNDPRYADIPADERPLHECLKGVVERMLPYWESSIVPDLKAGKTVLV
AAHGNSLRALVKHLDNIDDQAISGLNIPTGIPLFYELDDDMKPLVPGGRYLDPEAAAAGQ

KAVASQGKK

>PFR_JS14_45001PFR_JS14_450(Phosphate transport system regulatory protein PhoU[1535849:536526 Reverse
MREYYHSELDEVVHQLVTMSDSVQIAVRDATTALLDANVSVAERVIAGDLRIDAMHDELE
QRCFTLLARQAPVAGELRTIVAAMQVVADIGRTGDLAKHIAEIARMRYPDHAVPEPLVGS
FRRMSDVAQEMVGKAGRTLLDRNLEEAHELVDDDDEMDNLRSSQFRQIVSEEWSHGVDKA
VEKAVDAALLGRYYERIADHAVAMGRRIIYIITGEAPEGDDWPTT
>PFR_JS14_4511PFR_JS14_451(1ATPase/histidine kinase/DNA gyrase B/HSP90 domain protein(1536821:538008 Forward
MSLVPAVLLSLVLGALLGAGLAAVISWGLNARRRMHERPPVVDPEVAVVVDALRPPAVVYV
GPHDEVVCANEPARTLGLVRGGRIGIHQVLDQVRRARESGKASVHDVRLGSDLAGPARIL
TARVHPMERDAVLAIVEDHSAVLRADESKRDLVANVSHELKTPVGAMQVLAETLQAAADD
PGAVRHFAGRMGVESKRLGELVGQIIELSRLQSDDPLLGAHVVLVDEVVAQAASRTHDAL
VGHEVSFSVTGDKGLTVIGDLDQLTNAITNLVANAISYSDRGARVAVTVRRVAQADDHWYV
EIAVTDNGIGIAPEEQERIFERFYRVDYARSRADGGTGLGLSIVKHVVAAHGGSISLWSR
PGQGSTFTVRLPEDLGPVADPAPQDQSAAGRERGE

>PFR_JS14_452[1PFR_JS14_452[1Response regulator receiver domain protein(1538014:538691 Forward
MSRILIIEDEESYRDAMSFMLDREGFAVAAAPDGEQGLAEFDRNGADLVLLDLMMPGLPG
IEVCKALRQRSDVPVIMVTARDSEVDKVVGLELGADDYVTKPFSQRELVARIRAVLRRGR
AEELVPDVLESGDVRMDVERHEVAVRDEPVRLALKEFELLELLLRNSGRVMSRGQLIDRV
WGSDYVGGTKTLDVHVKRLRAKIELDPSHPTALVTVRGLGYKFMG
>PFR_JS14_453[1PFR_JS14_453(ITranscriptional regulator, CarD family1538832:539317 Forward
MTFTVGETVVYPNHGAAVIEDTETRKIKGEDTLYLVLRILGQTDLVVRVPACNLDLVGVR
DVVDEEGLEKVFSVLRAPHTEEPTNWSRRYKANLEKLHSGDVMKVSEVVRDLWRREKERG
LSAGEKRMLAKARQILVSELALAEKVEEERAEVMLDEVLAS

>PFR_JS14_4541PFR_JS14 454(12-C-methyl-D-erythritol 4-phosphate cytidylyltransferase 111539381:540145 Forward
MSEESRMSDGGALPSNRRVTEHDTPEPVVAIVVAAGSGVRLGNSSAGGHGPKALRKLSGV
PLLRHSIDRLVAGGVDRVVVVSRPEFREQMRATLAGIDVPITFTDGGATRTDSVRNGLRV
LEGVPPVILVHDAARPLVPAEVVSRVIAAVRGGSSTVIPVISLIDSVRAVEPHGSRVVDR
SGLRAVQTPQGFDGATLIDAYDHLPADTLFTDDASVCEAQGSEVALVEGSVLSMKITRPH
DFLFAEALLQAGLA

>PFR_JS14_455(1PFR_JS14 455(12-C-methyl-D-erythritol 2,4-cyclodiphosphate synthase IspF(1540142:540642 Forward
MSPMPPGATSIRTGIGTDVHALVAGVPMHCAGLFFPDEPAGLSGHSDGDVAAHALCDALL
SAAGLGDMGSNFGTADPQWAGASGVAFVVETARRLRAAGWAPANAAVQVIGQRPRMASRR
EEAAAVLSQALGAPVGVSATTTDGLGFTGRGEGVAAVATALITAAG
>PFR_JS14_4561PFR_JS14_456(1Serine hydroxymethyltransferase (Precursor)1540847:542295 Reverse
MSDIDLNEQATIAYRAMLNVIGATEPTVAQAIRQELADQRTSLKLIASENYASLATLLSM
GNWFSDKYAEGTIGHRFYAGCQNVDTVEAEAARNAEELFGADHAYVQPHSGIDANLVAYW
TILTHRVETPDLEAKGVRSVNDLSEDDWETLRHQFGDQRMMGMSLDAGGHLTHGFRPNIS
GRMFHQHSYGTDPTTGLIDYDVMRAQVREFKPLILVGGYSAYPRRVNFAKMREIADEVGA
TLMVDMAHFAGLVAGKLFTGDEDPVAHAQVVTTTTHKSLRGPRGGMVLVEHEFADDVDRG
CPMVLGGPLANMMAAKAVALAEAKQPSFREYARNVAGNAKTLAEGLMKRGATLVTGGTDN
HIVLLDVGSSFGLTGRQAESALIEAGIVTNRNSIPADPNGSWYTSGIRLGTPALTSRGFG
TDEFDRVASLICEVLSGTSVATTAKGTPSKAKYTITDGLAARVHAETEELLDANPLYPGL

DL

>PFR_JS14_4571PFR_JS14_457(L-asparaginase, type 111542515:543516 Reverse
MRVHILYTGGTLGMVSTEHGLAPGADLESWLDRLLTDTDLADTITMTSFDHLIDSSNATP
DDWALMVSQLWAARDRADAFIVLHGTDTMAYAASALSFALTGFGKPVVLTGAQYPLGVVG
SDAAPNVTGALRAAVSGRFEGVALFFGHKLLSGNRATKTSSWAFQGFDSPSVPELARTGA
PWQWIPQLPAGSGWDDPQPYARHDVPVVDLAPGITAARLAAALDPAPEAVILRAFGVGNM
PSEEPGLAQVLDATVASGVPLVVTSQCYQADVLLGHYDAGYALLQAGAVGSGDMTLEATY
AKLIFLLSQQLAPAEVSRFMSTNIAGELTEPQA

>PFR_JS14_4581PFR_JS14_458[1Amino acid permease(1543527:545077 Reverse
MSSSEPVKARPAAPMVDKADAGYQKGLKTRHIRMIAIGGSIGTGLFLGAGGRLAKGGPAL
AISYAICGIFAFIMVRALGELSVHRPSSGAFVSYAREFMGEKGAYTTGWLFFLDWSTTVM
ADITAVALYLHYWRFFEPIPQWLLAMIALAVVFALNMFSVKYFGEAEFWFAAIKVVAIVA
FMAVAIWAIITGHAVANEHAGFANLTNHGGFFPMGVAPMLTLSLGVIFAFGGTEMVGVAA
GEAKDAVKILPKAVNSMIVRIFVFYVGSVVLMTLVLPWSSYSANESPFVTFFSGIGVPHA
GDIMQIVVLTAALSSLNAGLYATGRTLRSMAVAGEAPKFASKLNKSHVPYGGIITAGLG
LIGVLINYVYPTNAFEIVMNLAGIGIAGTWISILVSHLIFTRRAAKGLIVRPSYQLRGAP
YTNIVAILFFVAVIGSMWFDPDVGRKTILMFGGVVVLMVAGWFAVRKRIHAELMDTILDD
DGAAAPGLDDDGAAAPGLDDDGAEAPGTDGNAAGTS

>PFR_JS14 _4591PFR_JS14_459(1Amino acid permease(1545396:546619 Reverse
MVRALGELSVRRPSSGAFVSYAREFIGEKGAYATGWLFFLNWSTAVMADITAVALYLHFW



DFFDPVPQWLLALIALALVFTLNMFSVKYFGEAEFWFAAIKVAAIVIFMLVAIWAIITGH
AVGPGRAGFANLTDNGGFFPMGLMPMISLSLGVIFAFGGTEMVGVAAGETAGAEKVLPKA
IHSMILRIFVFYVGSVILMTLVLPWSAYSQHESPFVTFFAAIGVPHAGDIMQVVVLTAAL
SSVNAGLYATGRVLRSMAVAGEAPRFAARMNKHHVPYGGIMIIAGLGLIGVLINYVFPSN
AFEMVMNMAGIGIAGTWISILVSHWIFVHKARKGEMTRPEFRLRGAPVLNAVTIIFLVGV
IVAMWFDPTGGRPTLMIFGLVLIAMVVGWFMVRKRIKGELLDSILDT

>PFR_JS14_ 4600 /PFR_JS14 460[/1RNA methyltransferase, TrmH family, group 3(1547110:548033 Reverse
MAGPKKGTGGKGRRRLTGRGPTPKAEDRTYHKAYRAKQDQGPRKGTRPSHGAKPSSTGRG
AAPDWVVGRNPVLEALQANLPVRRAYVAEGSEHDDRLREIFKYAAEHSLSLLQVPRQELD
KLTDGAVHQGVALQLPPYEYADIDEVATKALGRDDNHGLLVACDGITDPHNLGAIIRSAA
AFGADGVIIPERRSASLTASAWKASAGAAARLRVAKVTNLNRGLERLAKAGFVVAGLAGE
ADTDIAGIPGVNGPLVLVAGSEGAGLSRMVREHCDVLVSIPITSEVESLNASVATAIALY
EVSRARG

>PFR_JS14_4611PFR_JS14_461[1Cysteinyl-tRNA synthetase CysS[1548033:549436 Reverse
MSFHLYDESSGQVVPFVPLIPGKVSIYHCGLTVQSSPHLGHMRKEVVFDVLRRWFDASGY
RVRVVANITDINEKIWQKAAEAGLEWFELAYAVELELHRAYASLGCIPPSYEPRATGHIT
EMIELINRLIERGHAYAADDGSGDVYFDVRSWPEYGELSHQKIDDMVAATDADPRGKHDP
RDFALWKGSKPDEPATASWPSPWGRGRPGWHLECSAMSLKYLGEAFDIHGGGIDLRFPHH
ENEQAQSRAAGYDFAHYWMHNAFVTMAGEKMSKSLGNGATVAEVTKHYPARAVRLYLAQP
HYRSTIEYSDTSLTEATAQLDRIDSFLNRAHVSGQAAFDTADLPDAFVEAMDNDLGTPAA
FAVLYDTIKEGNRAFDANDQGAATNCVAQVRAMLHVLGLDPHEPQWADQAGGTDLAVTDG
LVKLVLDERQAARERKDFAAADHIRDSLTELGIRLEDGANGTRWTIA
>PFR_JS14_462[IPFR_JS14_462(IFCD domain protein(1549563:550564 Reverse
MRARGMSGFDIALHHIQSEILSGHYVAGMQLPTERELAASLAVGRGAVREALRVLQAQGI
VVSGTGPGNGTRIRTTPGDALGQMLRLHLALESTSVPDLTQTRLVVERAATEMAAHHASY
GALKRARAIVERMEQCPTIDEFNDLDTAFHIAIVDASGNHMLTMMSTAIRQTLAIPIRSA
EASLTNWDDFRDGLVAQHRAILEAVTDGDAERAAELAEGHIRHAYAQLLPDKPIAEATDA
VESAEAAVVALRPGAAIQDSAHHGHSHGHSPAAHTVVGTDPADPGADDGAAPRPAVKAPA
KKARAKAVAARRRPSRSRGATDVSAQLTTPSAG
>PFR_JS14_463PFR_JS14_463[ITransporter, lactate permease family protein(1551068:552771 Forward
MVLLQVFTPNTNPLGHQWASALVALIPIACMLVTLGALRWKAYWAGLASWFLALVVAIAA
FKMPIGMAFSTSVQGFLYGLFPIGWILLAAIWMYQVTVISGRFDDLRRTFFMISDDPRVL
GILIAFCFGGLLEALAGFGAPVAIAAAMLIAVGFGKLRAAVTALVANTVPVAFGAVGLPV
LMAAKTANLDVMHIAPVTARICAILCLVVPFLMLQIMDGKKGIKECWPFGLFVGIVFGVV
KWIVAGTALYNLTEIFAAVITVALAMVFLKVWSPKGGAAAAERIGIPMDTTLEDGAIEKT
EDASADLTAGRIMMALVPYVLVIAIFAFAALGPIKSFLLKGDVKMAWPGLSQMMAANGSS
PSAHQSYTWQWMSTPGFLLAIVAILVGIIYRVKFSDLFKELWVNLKKMKFSLTTIGLVVA
LAYVMGDSGQTLALGLWIAGAGAVYPFLAPILGWIGTYVTGSDTSANILFSGLQSGVGDQ
MGAGSHLGVNGMKDLLVGAGAAGGVVGKMISPQSLTVAATAIGLVGGESTILRKVFKYSI
ILLILMCILAGLMSTPILSWILPASVK

>PFR_JS14 464 1PFR_JS14 464[]Putative oxididoreductase subunit[1552812:553621 Forward
MTTTTNSSGITGRAATPGLPGAGLDVAVFVTCINDVMFPQTGVAVTKLLERLGCRVHFPK
EQTCCAQITTNTGYFDESMGMVRSYVKAFGDYDYVVSPSGSCTAAVRDQHPMLARAAGDK
GLERDAEHTSKISFDITEFLVDVLGVTDVGAYFPHLVTYHPSCHGLRLLHLGDRPYELLK
NVRGMTMVDLPAKEQCCGFGGTFCIKNSDMSATMANDKARHVRETGAEYVVAGDNSCLMN
IGGVLARQNSGVKAIHIAEILANTEEDES

>PFR_JS14_465/PFR_JS14_465(]Iron-sulfur cluster-binding protein(1553618:555156 Forward
MSTELRRITEGNYGVARLTPAPEHPGTFLGMPKFSKAVKGELKLAVQRKNMRNAMTTIRN
KRATRVAESPDWEDVREAAYEIKNRVGRHLDYYLEQAEKNLTAHGVQVHWARDAAEANRI
VGDIAKSKGVDEVVKIKSITTQETDLNEYLESQNIAAWETDLAELIVQLGHDRPSHIVVP
AIHRNRAEVREIFLREMKNYGRPAPEDVSSNPPDLADAARLHLREKFLRAKVAVSGANFI
LADTGSMVIVESEGNGRMCLTLPDTLISLVGIEKILPTYDDLEIFLKLLPRSATGERMNP
YNSVWSGVTPHDGPQEQHIIFMDNGRTNVLADPIGRQVLRCIRCASCINVCPVYERAGGH
AYGSVYPGPIGISLTPQLRGLDDPVDRGMPYACSLCNACSEVCPVKISFVDVIIHLRNQV
AQAEKIDHGHGDVEVLGEQGIMKAAQWVLGDYKHWETTMYATRAAGRVLGNKPLGPIPVP
VAERWLKYRDVQPIPTQTFRDWWKQNRVEDER
>PFR_JS14_4661PFR_JS14_466[1Protein of hypothetical function DUF162(1555162:555818 Forward
MDAKQEILARIRRATIDITEKDPVKDQPVNWTYGGGIEMEDVVGTFQEKVEDYSATVVRT
REAGIPEAVVAGLKATGAEESVVVPAGLDESWVKAIKAAGYTVSNDEPQLSNKELDGTDA
VVTASASAIADTGTIVLDHTEDQGRRALSLVPDRHVCVVRASEVVSDVPESIQALKPSVH
AGHPLTFISGGSATSDIELSRVDGVHGPRKLYVVLVED
>PFR_JS14_467/PFR_JS14_467(Hypothetical protein(1556060:556461 Forward
MAEIRKHRPKANLIGDQVRAAMGDAVPRPVVPGSHKVPAAPEASGDDATTSTGGRTRIDF
DAVAEHELVDPFFVEVPTEEPVAPKPDAASEQAGGYTLRAADRGGLISLGADDINAISVV
FREVDRDEDDDTD

>PFR_JS14_4681PFR_JS14 468[]Lipopolysaccharide kinase, Kdo/WaaP family(1556507:557889 Reverse
MPRFLSAKPDARLIPLPWNVPLAKWPTEHLVALPRGISRHVVRFITVGDEVYAAKEVIEH
LAIHEYRLLHDLTRLGTPAVEAVAVVSGRQDLEGNPLDSILVTKHLEFALPYRSLFTPGV
RHETVMRLLDAMVVLLARLHLQGFMWGDVSLSNILFRRDAGSFAAYLVDAETGELHDRLT
DGQRAHDLDIARTNVFGDFCDLQAGGMLDESLDPMVLVDTIESRYQELWNELTGMEEFSG
SELYRIESRVRRLNALGFDVAELDIRTSADGQTVTLQPKVVDAGHHSRRLLRLTGLDTEE
NQARRLLNDLDTFRARTNQQDVDEAVVAHQWLTEFFEPVVNAVPPELQGKRDPAQIYHEV
LDYRWYMSEREKREVPLSVATQGYIRDILRNLPDEAMVRDAMVQVQEGDNRQLANPYDPS
LGYADDDDLPPVHDPWEDAAQDVDVSQLNHFDINELRARG

>PFR_JS14_46911PFR_JS14_ 469(1Cystathionine gamma-synthase (Cgs) (O-succinylhomoserine (Thiol) lyase)(1557974:559161 Reverse
MSDQSGKDPSPELSALTRAVRAGLDTDTQFGSVVPALYPSTNYRFPSIDERPPFDYSRSA
NPTRAMLATTLATMEHGVTATVTGSGLGAITATVEALTGPRGRVVAPTDCYGGTWRLLDH
LATKQRIDVEFVDMWDLDEAARALATPAELVFVETPSNPLMRITDVAAVARLAHAAGAIV
VADNTFCSPLLQNPLTLGADVVVHSTTKFINGHSDVVGGAVISKTAETGELVAHWANALG
LTGGAWDSWLTLRGLRTIDARMRVHQANAAAVVELLSNHPAVQAVYYPGLATHPGHDLAA
RQQSGFGSLLSFELTGGIDAVRRFTDGLQIIDLAESLGGTESLLAHPATMTHAGMSPEAR
AAAGITDSLLRLSLGIEPVDDLLNEIRSALDRAVA

>PFR_JS14_4700/PFR_JS14_4700JATP binding protein of ABC transporter for sugars(1559431:560540 Reverse
MAESMATVRYKDATRVYPGADHAAVNDLNLEIGDGEFMVLVGPSGCGKSTSLRMLAGLEE
VNSGSVWIGDRDVTNLPPKDRDIAMVFQNYALYPHMTVAENMGFALKMKGVGKEERQKRV
LEAAKLLGLEELLGRKPKNLSGGQRQRVAMGRAIVRDPQVFLMDEPLSNLDAKLRVQTRT
QIAALQTRLGVTTVYVTHDQVEAMTMGDRVAVMNEGVLQQVDRPLALYDTPKNLFVAGFI
GSPAMNLMPGTIVADGVQVTDHVIPVPREVLDKASSKDVVVGIRPESFEVSPSGEGIGMK
INVVEETGADSYLYGTLQDDSATANPSDDQEVVARVTTRTPPARGEIVRLHVGPSKVHVF
DKSTTERIS

>PFR_JS14 4711PFR_JS14 _471(]L-serine dehydratase 111560756:562147 Reverse
MFTVGIGPSSSHTVGPMRAGVGFLENLQADGLLDQVHRVRIKLFGSLGATGRGHGTDRAV
LAGLAGEHPDTVDPELPARLMARAAADHTLTLASTSESAARTIVFNPITDLVMEGRRRLR
FHPNALSLTAYRDDDATQELHNEVWYSIGGGFVVRDDGTGEPPMPRDETRVPHPFRNGAE
LLNICAASGMSIPQVVLANEMAHGYSKDEVREKLMGLWTVMDQSITDGCGATGELPGGLG
VRRRAHKLHSDLMNRRQTGYDPLAGLDWVSAWAIAVNEQNAVGGRVVTAPTNGAAGIVPA
VLKHVLTFASPDGLRDDERLVANFLLTAGAIGMVFQQTASISGAEVGCQGEVGVACSMAA
ASLAQVAGGTPQQVCNAAEIGMEHHLGLTCDPVRGLVQVPCIERNAVGAVTAITAARLAL



AGDGRQLVSLDEVCATMMSTGADMKDKYKETSRGGLAVNLANC
>PFR_JS14_472[1PFR_JS14_472(1Amidohydrolase1562323:563597 Forward
MTSGRAGTHRDDASTPDPREHNPSGAAPAPFDEQALHAEISALAPQMVADRRHLHAHPEV
SLHEFNTAAFIKARLDELGIAAEPVGETGLLATLPGRGPGPTIMLRADIDALPLRDGCGA
EWANNASEVNHACGHDGHIAALLAAARVLAGHSADFDGTIKFAFQQAEEIGAGGRIFEEA
GALEGLDQVFGLHLFSGLPTGVVSATPGAQWASVDQFTIDVTGVGGHVSTPQLSHDALVA
GASIVTEIQQIVARELSPFDEVVVGIGRFNSGENYNIIASSARLEGTVRAFDEQVREHVL
ASIERIAVSVAAAHQTTAEVRRQVFADVLSNDPGATHFAARVAQQIPGVERVETNTPKAA
MGDDFAVFLHHAPGVYARVGSGGAPQFEQPHHSYAFAINEASLPIAAELHASYALRWLAG
GHQG

>PFR_JS14_473/PFR_JS14_473[Hypothetical membrane protein (DedA family)(1563668:564681 Forward
MVSDEQRDRAADTPQASGPAGNAGATGPLPARVGAPQSEAAEAQGAPVTAMAPDQPNGPD
QPNGPGQPHGPDQPNGSGQPHVADQSATSDEPEWWQDDSMPWKHKPGRSDIACLAWLGGL
GVFSMLMLPLRAWLMGSPDRIPLLVALTGSRTGTAMLGAVVRTGDYAVSWDLGGHLIAIS
WVWPMIAAVIMSCKFDWIYWWAGKLWGRGMIEVWAGKSERARRRYERLEKWAGKVGWLAF
VLAYLPVPLPLMAVVFVLAGASGMRLRRFVVLDVVVCSCWTVVFGVLGYVVGTPITDVLN
VYSKVANYVTIGLVVLVVAWSIIGSARKARTALHEHA
>PFR_JS14_47411PFR_JS14_474(1Putative RNase Ill regulator YmdB[1564706:565215 Reverse
MDIEIVQGDITRLRVDAIVNAANSSLLGGGGVDGAIHRAGGPAILAACRQLRATSLPDGL
PAGQAVATTAGKLPATWVIHTVGPVYSRTEDRSALLVSCYRQCLRVADELGVHSIAFPTI
SAGVYGWPMDDATRIAVTTLRQTRTSVERALLVAFSESARVAYDKALQG

>PFR_JS14 _475(1PFR_JS14_ 475[1Hypothetical protein1565300:565683 Forward
MNLEKVVFGFFVTLAAALNLGFFYGRIDDPALHNGYELAAALVVSFITTVLKFGDRTQLG
AVHLATSLVADLQLVVAAVIWVWATQIVATTMTPGHISLIVSMSGGALLANLVSVILMIS
EIVQIRR

>PFR_JS14_47611PFR_JS14_476[Ktn nad-binding domain involved with k transport1565690:567831 Forward
MPASSTRLKRPGGLTDVFYLIMRRMRFPLILLIVIYTICTVGLGLIPGVDDAGNPTPAMG
LENAFYVVSYTGATIGFGEIPQPYSAAQRMWMTMTIYMTVVGWSYSLVNILALVQERAFQ
NALRQARFTRRIYGLREPFYIVAGAGETGALVCHGLDRLGLRFVVVERNEERLARMRLEE
FRSDPPLIVADASQPSVMRDAGLVSPHCRGVLALTEDDSTNQAIAVTTRLLAPRVVVLAR
IRNVETETHVGVFGGDLVINPFERFARQLASSIIAPERYRLREILTGLVGEPVPDQRQPP
RGHWIMCGYGRFGHAMVEELRSTGIEVTVIDEAHFDQGGVDVRGTGTDSESLIAAGVKTA
DGIVAGNASDTKNLAIAVTARELNPGIFIVTRQNQTANTPLFDAFLDDLSMVPSHIVAQE
FLARITTPLLGQYLKRIDQYSEKECAVLSDRLTRFGRGRIPELWDVVIRRGQATAVSQRL
ASGHRVTLADVLTDPDKRTQRSEAAALMVRRGNKSMERPELTMELRPDDRILFAGSTQGH
GNVSLVLQNANALGYVQTGQEGNGGVVWRWITGQRRQSEELHDHDAVPPQEGARALAAKQ
RVARAKAAKAKAAKALSGKPGGRPGRDARGAQSGSDGRVNAVGGRSGQGIPVPCGDGPTS
AGNGVPAAPAQDTPGAPPKDDPARQPEADAGHGTASTGDDKGTGPEPSASEHH
>PFR_JS14_4771PFR_JS14_47711Conserved transmembrane transport protein MmpL131567952:570282 Reverse
MAAAHWETQLFTRIGRAVSRHPLAFVLIWAVVLGITGSLALTGWGGQNLFSRLTSSETNV
PDTDSQHVADTVAEARGSSTTVTIVVTGVDVRTHRAQAGELVATLRDKLDVEHVASVTDA
FSVLARVPGTDPALAQADPAAARAAAEATARAQASAQAMLAADGNGFTEVITLDAGLDAK
QQSAAHEALDAALPGYLDGLHEQFPGAEAYQVSTRAIGDSIIDLVQKDLIRGESVGLPVA
LVLLVIVFGGLLAAGLPLVGALTSIGVGMGGLWLLTHVMGIDSFILNVISIIGLALSIDY
GLLVVSRYREELAERLDADAAVAADRHRTHQLVRQCVARSIETAGRTVSFSALTIAFSIG
GLLVMRSSILKTIALGGIVTVIAVLSAVTLIPAIITLLGSHMVRPSVLARVPGLRGLVR
AVGDASSDTGAFHKLAHRVIAHPWIIMVVVSAILALMASPIGTLRLRTAFTDYMPANSMI
RTGYDTLQSQYPAMATPSITLIAEAPPERTGALVSQIEDLAHVTRVSPGALADKPGLTRI
DVRVDASDQVGPEVSDMVRTLRGEDPGYRIWVGGAAASQIDFNHSLAQGAPWSALIIVVS
VLVLLFLMTGSLIVPLKALLINSLSLVASLGVTAWLFEGGHLGLPQVNGLETFIVACMLA
FGFGLAMDYEVFLLARIKEYWEAGHDNNEAVARGLQRSGRIITSAAAIIIAVFLGFVSGE
MLAIKELGVALAIMVATDATLVRLLLYVPSTMTVLGHWNWWAPRPLRKVYERFQLHH
>PFR_JS14_478[1PFR_JS14_478[IMannose-6-phosphate isomerase, class [11570770:571969 Reverse
MRSLTGIVKNYAWGSPTAIPAILGTVPDETPQAEYWLGAHDSAPAKVDGTTLDRLLADEP
QLLGGPVNERFGGKLPFLMKILAAAQPLSLQAHPSAEQAEAGFAAEEARGVPVDDPKRTF
KDTWPKPEVLVALSPFEALAGFRDPKRTVALFDELQPREPLESLIGPLRHRGAEAGLAEV
FLECLCPDDEHKAMVNGVLAAALPHEHDKSPLGDFARLALRLDEFYPSDPGILAALLLNH
FTLKPGQGLRVQADVLHAYVQGTGIEIMASSDNVVRGGLTHKHIDVKALVDLLDFSPSTP
QIUTPTPVGGGLARYQTPDEQFALWRAELSPDRTVTLPAQQMSRILLVIEGHVDVMDARG
QHKAELVQGQSAFFDAGEDVTLKGSCLAFLAAPGLHEAI
>PFR_JS14_47911PFR_JS14_479(Hypothetical protein1572188:572469 Forward
MPQVAHDAQSGPELSPRDIAILDFEKTWWKSRVSKEQEIRERFDLSTPRYYLILNSLIDR
PEALAHDPLLVKRLRRLREQRQRERSAHRLHKA

>PFR_JS14_4801PFR_JS14_4800160 kDa chaperonin 111572813:574435 Forward
MAKLIEFDSEARRGLEEGMNTLADAVKVTLGPKGRNVVLEKSWGAPTITNDGVSIAKEIE
LADPYHKIGAELVKEVAKKTDDVAGDGTTTATVLAQAMVREGLRNVTAGANPIELKRGIE
KATEAISKQLSAMAIDVETREQIAQTASISAGDESVGEQIAEAMDKVGKEGVITVEDSNT
FGLELELTEGMNFDKGYISPYFVTDTERMEAVLDDPYILIVDGKVSSLKDLLPILEKVQQ
TGKALLVIAEDVDGEALAGLIVNKIRGTFKSVAVKAPAFGDRRKAMLGDIATLTGGQVVS
ETVGLSLDTLPVEMLGRARSITVSKDATTIVDGAGDKDQIQGRIKQIRNEIENSDSDYDR
EKLQERLAKLAGGVAVIKVGAATEVEASELKHRIEDAVRNAKAAVEEGILPGGGVALIQA
AKAATLEGLTADEQIGAEIVFTSAEAPLKQIATNAGLEGGVVAEKVKGLKPGEGLNAATG
EYEDLVKAGVIDPAKVTRSALVNASSIAGLFLTTEAVIAIKPEPKPAAPAGAGDEMGGMY
>PFR_JS14_481[1PFR_JS14_481[Hypothetical protein(1577006:578001 Reverse
MPRLPRRFCFINPLSLSDLTAVQSKRFPQPRTCNTCRLSHTYGLASSAFARHYSRNHGCF
LFLWVLRCFTSPRSLQPPYTFRRRSPVAKLVTFEVSPFGHPRIKARLPAPQGLSQVTTSF
IGSWCLGIHRSHLVACHTKLIKNYKDARVHCEVLNIRADPTSHPPNTGNNHLATPKNQPQ
TWPIPQDPTTCLPRPPTNPHPRSTPTPQQGTSSTNKQKPADNLRSMLHNLHHQRRRTQPT
KRTMAKRLLRKEVIQPHLPVRLPCYDLVLITSPTFDGSPQKVGPPASGVTDFHDLTGGVY
KPRERIHRSVADLRLLATPTSWGRVADPNPN

>PFR_JS14_4821PFR_JS14 482 INUDIX hydrolase[1581219:581779 Forward
MALEDEHPRSFVTVPAEQRPIRHRTASRVLVIADDKVLLEEDSDPGKPGVVWWVTPGGGV
GPGETYEQAAVRELQEETGLVITEKDLEGPIGDRTVRHGYSDQVLIQHEQFYIVRTEPFR
TSSSGYTEEEKITLQATRWFTREELATVTVWPKQLVQLWKYRPGIYFDMGVVEESTVPLT
DAQRSQ

>PFR_JS14_483[/PFR_JS14_483(ISurface layer protein A (S-layer protein A)1582329:584008 Forward
MATGAAAAMFVTTFAGMAPANAKEVASTHEGYCTSADAPGSKSVVVDFTSVDKAKGIQTK
CAVNLSGKDDVTRDVSQLLTDAGFSADTTAFPATTVQGLPAKAVDGEGWLAFTGEPGTKE
WSQLKAAPASVTASVLGLVYGDNTGSGPAKGPAVDLSTWKTAAPVVVAGSLDKSVPRGST
AVGLDFSVTAQSSATSTDQPTKVEYKLDNGDEEGTWTAVPKAGVWDGTSAWTYKWSQANA
ASGIYTATYRVTNADGLVTTSKPTEQAVVAGPVAIAQQPTDVTAAPGGNAVFTVKTTGTG
VDGAAVAYQWQSQDKVTGEWADVTGATKSSYTVRQVTEDQDGTLYRVVVTGADSQGKEAS
LYSSSAKLTVAEVPVATATFVDVPKGNEFFKEIEWLAGEGISTGWVLPDGTKEYRPLDSI
HRDAMAAFMYRLAGSPAYTAPATSPFSDVATSNQFYKEISWLASTGITTGYGDGTFRPLD
NVNRDAMAAFMYRFKGNPAYTAPATSPFNDVATSQQFYKEMAWLSDEGISTGWEDGTYRP
VTPVARDAMAAFIYRLQGN

>PFR_JS14 484[1PFR_JS14 484[]Surface layer protein A (S-layer protein A)[1584657:586048 Forward
MGQGALQVLYRAGFNPSSTGGTDAPTSINGFPHGAQTGYTWLHYTGIAGANWTQSDISNS



THAPVEGWSYVKTGEQKAPGIGPTFSDVTPPAVTDVTVADVKAGSTSTTASFKTDDPQSR
GIWKLDDNGAWFDLPFISGPDNLRTWTIKDLTPGVHTLYIRIWDLANNNTNTWESHDGTQ
FKVFGAPTITQQPFSPTTSVGQDASFTAKATGYPDPTYQWQRMDGQGHWVNVDGGDQATL
TVTNATMAMDQGKYRVQATNDYGTADSDVVTLYVWAHPQSQYFVDVPGDNMYYTQINWMG
TSGYATGWQVAGGHEYRPLESIHRDALAAFMYRLAGSPDYTAPTTSPFSDMAPSDEYYKE
ICWLQSKGIATGYDDGTFRPLDDVNRDAMAAFLYRFNASPDFTAPTTSPFRDVTTGQQFY
KEMAWMQSQGLSTGWPDGTYRPVTAIARDAMAAFLYRMENPTK
>PFR_JS14_485[/PFR_JS14 485[IDEAD/DEAH box helicase[1586211:587890 Reverse
MTHDGPLIVQSDRTLLLEVDHPQADECRAAIAPFAELERAPEHVHTYRLTPLGLWNARAA
GHDAEQVVHALLSYSRYPVPSGLLMDIAETMERYGILRIDKDPAHGLVLTSTDAAVMTQV
RRSAKTKGLLGEAVDDATVLIHPSERGHLKQVLLKLGWPAEDVAGYVDGEAHQIDLDLDD
WQLRPYQELAAESFWEGGSGVVVLPCGSGKTIVGAAAMAKAHATTLILVTNTVAARQWRD
ELLARTTLTPDEIGEYSGAKKQIRPVTIATYQVITTKRDGVHPHLELFSARDWGLVIYDE
VHLLPAPVFRMTADLQARRRLGLTATLVREDGHEADVFSLIGPKRYDAAWKQMEEQGWIA
PADCVEVRVDLSEDEKMAYAMSEPTERHRFASTAASKMPVISSLVKAYRGTPTLVIGQYV
DQLEEVARELDCPIITGSTPNRQREKIFADFRSGDLDLLVVSKVANFSVDLPVAQVAIEI
SGTFGSRQEEAQRLGRLLRPKQRLSGHDADGDNTAHFYSVVARDTVDADFAQHRQRFLAE
QGYSYRIIDGAEVGTDAAR

>PFR_JS14 486 1PFR_JS14 486[1Conserved protein, putative helicase of DeaD/DeaH box family[1587963:590284 Reverse
MSASSRSLADAIRAFDAQQLAVLLRARPDLTQPRPLDLSELIERLSARASTLRALDRLDA
WHLLVAQAVAAWEGGGDPVDDKQLAAAMGLPDDVAAVDRALDGLRQLGLAWGSPVHLTQA
ARAAFGEHPGGLAAVSPTPLAPATIDEALRAVGEAGRAVLDRLVWGPPTGTVQRADRAVT
RESAESTMDLLLAWGLLRPIGPDQVLLPREVALRLRGGRLVRQPVPTQVPAWQAPTSATG
ASLPASLVDRAAIGSAQELTSHVVAVLDDIAARTPRALATGGVPKREMGTFTRLVDDARL
AEFVIGITRGAGLFTTRGGLLMPTTGLDDFLDLDAFARWLLVRDAWRSLTWWPADLDAAG
RAPAEEMTGSSASSRAASQRAAGQRPTGQPESGAHGDAPTHPGLPTSAALREAAWDELVA
ATRGTAVVADSLAERLSWRHPAWLGVDWPGVARQLVREAEWLGLMAFGRTTGLLDATRST
PDPGFTAYGDRFVLQSDLTAVAPAPLDHDTAALIGVMANRESHGAAATYRFTPASLERAL
DAGWSVQDISEWLTTHNESGADAGLPAPLTSLLDDVARQHGKVRVMTLGAVVQLDDPATE
ASLLADPRAEDLGLIALAPGVLGAAAEPAELVAFLRQRGLAPVAQSSQGVQITTPPSRRA
PAPARPVAPPPVDADALAAALLRRESTGLSPEQIVQALTRAYRDDLWVGVDWADDNGATH
SHTMRVLSMGSGVVNLVRRAAGRLSLPVTRIIAVDIPASADAPSDAGKAPSDT
>PFR_JS14_4871PFR_JS14_487(Hypothetical protein(1590281:591309 Reverse
MGTDSYTWAMTSRTRVMTTLTTEDAPAAVPDGFAAPVAAPLDAGSPTPRVEVAAAIAPPA
TVEEPADPGPALDAVEPATEAPRDPTTPFAAGDSLFPTSTGHDDPHRPIRLDAALAPGGA
NNPPDPSTMVAAPHDAPPPNPAARFDSSHVAGGTAGAQPTGRPGQAQAPQGQFRPGQFPP
PGFQGGQPSPYHAPNHPQGPAGAPYPGAPYPGAPYPGPQGSAPRPPQPTTMSKALGSGGV
LMVSALALGLFVGALSLTCLFVAWICAMSIQVGRKWLQFCFLAGFGLLGFNFFLAISQQV
FSPFDITLGLARWVCLAMIPATLFCVWRGLHHPDAPSGGASR

>PFR_JS14 488 PFR_JS14 488[1Cold shock protein(1591536:591922 Forward
MPSGRVRFFDPDKGFGFITKDEGDGEVYFRANVLPDGVTSVKRGQRVEFGIVDGRRGEQA
LSVELIDPPPSLSKATRRKPEDLAAMMEDLIKMLDGLSNGYRRRRYPSSGQASKIAAMLR
GVADELEK

>PFR_JS14_489(/PFR_JS14_489(1PF11228 family protein(1591926:592705 Forward
MATVKAALKPDTVLSAAIEVAQTAAEHQAGDFGVGEHLGFRMEGDRVLTHFFACPHPGYV
GWHWAVTLTRPPRARTATVDEVVLLPGEGALPTPQWVPWSQRVRPGDVTPGSLLPTPDND
PRLEPGFTGGEMAADDDPAEWSETRAIVADLGLGRERVLSHEGRSEAAQRWIEGAAGPDN
PSTEHAPAYCLTCGYFQRLSGSLGVEFGVCTNSFAPRDGKVVSVDHGCGGHSDVVADERG
IELPEPVYDTISIEQSLFD

>PFR_JS14_4900/PFR_JS14_490( Hypothetical protein(1592783:593124 Reverse
MAPASNPANGTGSHTSDAEISDKERFFVQAPVAPLREDGLIAFTIGTVVFIVLAIAAYFW
RVPLGDAGLGWWFWVAVSGAVIGVLAISYGILRRRRMGQTRTTASDAAAKKLP
>PFR_JS14_491/PFR_JS14_491(IGuanine/hypoxanthine permease PbuG(1593170:594732 Forward
MVSQSPGETPVASADDSAKLSSFNRWFSITARGSSASREVRGGLVTFFTMAYILALNPLI
IGTAVDSRGELVSGAPKYLDAAHQVVDQAAVGHSIAMVAAATALVAGLMTILMGIVGRFP
IGLAAGLGLNAMIAYVIAPTTTWPRAMGMIAVEGIIITALVLTGFREAVFRAVPKELRVA
ISVGIGLFVTFVGLVDAHVITPGSGTPVQLGLNGSLSTWPVLIFVIGLLVLLFLYVRKKR
GSMLIAHATTVLAMIVQAVVKVPATLSDGTTNPAGWALNVPSWPGLAAFKLPDLGLLGR
VDIIGAFANGEGHFTAASILTTVMLVFSLLLADFFDTVGTVVAVGSEGQLLNSEGEPPRL
REILLVDSIAALAGGLASTSSNTSYIESTAGVAEGARTGFASVVTGLAFLLAVFLSPLTN
MVPAEAVAPVLVLVGFLMMQQVSEINWNHLVDAIPAFFTIVEFMPFAYSITAGIGAGFVIF
VLLKVFQGKARHVHALMWVVSALFVIYFGQGVITKWIAGT

>PFR_JS14_492[1PFR_JS14 492[]Hypothetical protein1594848:595234 Forward
MTAQSRRPGQAARFGRVPIAVLMAALLLVVGALAATPPTAGATPGVASTTTAVPSTSSPA
TSPVTVGTTATARPLATASATAGATSSGKGPGRTKTFMALIATGVLAALAAVFVFIRSRR
ENAPEQAE

>PFR_JS14 _493PFR_JS14 493[1Phosphoserine transaminase(1595277:596398 Reverse
MTDLRIPTDLLPRDGRFGSGPAKVRPEAMAALAQSPLMGTSHRKPPVKSLVAHIQEQLAA
LYSLPDDYRVVLGDGGASLFWDLACVSLVRRHSSHGVYGEFSRKCAAAVSRTPWLDKPTI
VEANYGSGAFPATDEHADVYAWAQNETSTGVAMPVQRPAGIADDALVMIDATSAAGGLAA
DVRQADALYFAPQKNFSSDGGLWLALCSPAALERAAELTAAPDGRWYVPDVLNLTLAADNS
AKHQTLNTPAIATLVLLGNQLDWMMDNGGMDFVAGRTADSARRLYDWVEAHEVARPFVAD
PALRSNVVGTVVFDERVDAPQLCKVLRANGIVDIEPYRKLGTDQIRVGMFASVDPDDVSA
LLACIDWVLERIL

>PFR_JS14_4941PFR_JS14_494(]Iron-dependent repressor and activator IdeR[1596575:597252 Forward
MSELIDTTQMYLRTIYELLESGVEPRRARIVERLHQAGPTVSQTVARMERDGLLGLSHGR
TIELSDTGYNEGRAVMRRHRLAECFIVNGLGMDYASAHDEACRWEHVMSEEVANRLCEML
GTPVSTPYGTPIPHPDAPEASSLEDYGVDLLEAEQKGLGKARFVLIDEYAQSDMDFLEAV
DAAGIHPGATVDLSRDGEDYVVASEGGKALHVPEKYAPSLRVSAL
>PFR_JS14_495(1PFR_JS14 495(1Thioredoxin1597368:597703 Forward
MATVELTTDNFEQTALQKGIVLVDFWADWCGPCQRFSPIFDAASDANDDITFGKVDTEAQ
QQLAASLEIQAIPTLMAFKDGKLIYRNAGLLNRQALDALISQVRDFEPANA
>PFR_JS14_496[/PFR_JS14_496( Hypothetical protein(1597867:598226 Reverse
MLDVEDSLRRVATTVDHHYQHIANRHEFMRAWAVQFELAYTDFRVIQLALQLDGKEHELL
ERFTATYDDVYEYEYAFAAGGLEGFDAKFSGRLDSYKSDVDLLLGTISEIQSLDRHPQS
>PFR_JS14_4971PFR_JS14_497(Carboxylic ester hydrolase1598378:599187 Forward
MSISTTTDIAYSSDGVSKLDVYHDPDHANGAAVIDIHGGGWFRGSKDKDADWASRLAAEG
YLVVVPEYHDVPDGYYPAPLEDMDHVWQWLQASDLTFDRHRIGAVGSSAGGNMSVELAIK
YGIPAVSLSGILDIDDWLTKHADVVPAPDNSQNFAGASSGINQGGANDAFYKWFIMNYFH
ERTDRLTEGTPVHRVSPKTGPVYLANSLNEFVPTSGVLTFTEAMVRNDVPVVAQFLSGSR
HAKGYLDDVYDQTVQFLNHYLLDEGRPES
>PFR_JS14_498[1PFR_JS14_498(/Isochorismatase family protein(1599184:599804 Forward
MTSATRRDPVSDELLTPENSAFVLIDYQPTQVDSINSMDRAKLIDNIAVTTKIQTYKVP
VVLSTVNVANGRNKDTIPQLKELLPGVPSYDRTAINAWEDADFKKAVEATGRKKLIIAAL
WTEACLTFPTLDAIREGYEVYPVVDAVGGTSVEAHQTALRRVEQAGAQLISIAQLACELQ
RDWNRTDTAGGFVEDLIEAGIFLKLE

>PFR_JS14_4991PFR_JS14_499(Hypothetical protein[1599949:600281 Reverse
MNREDKAIGWHLNLAIRVNPPLADDNELLDLIERLARQHTAASISPDHKTITIASTVYSP



DVMTAIVGAVPAVLVVLEQGGYDGRVVHVDAMDEQAFMAKQSELTDPSAS
>PFR_JS14_5000/PFR_JS14_500(UDP-glucose pyrophosphorylase 2(1600856:602229 Forward
MSEQGLQQARDKMASAGVGRTAIEVFSDYYKQLETGATGIIPESSIRPIENPPSLADVVV
TDQQARDALSKTVFIKLNGGLGTSMGLAHAKSLLQVRDGKSFLDIVVQQVRATRQQWGVK
LPLLLMDSFSTHDDTMAALADYPDLAVDGLPLDFLQSKEPKLRADDLSPVDWPADPELEW
CPPGHGDIYAALYDSGLLSTLIDKGYRYAAVSNSDNLGAAPDARIAGWFASTGGDWCSEV
CVRTVNDKKGGHLAIRKSDGRVILRDTAQTAPEDMKYFTDEHVHRYFHANNLWWDLVALK
QKLDERHGVMGLPLIRNEKTVDPTDPSSPAVIQVESAMGAAVEVFDDARVLLVGRDRFVP
VKKTNELLLLRSDVYSIGDDGRLHARVERIPGVDLGADYKFVDDFDERIPAPLGMVEATS
LTVEGDWHFGTGVRVRGTVDLGPDGGTVPDGELLQGD
>PFR_JS14_501/PFR_JS14_501[Hypothetical protein(1602222:602632 Forward
MTSPAPSDDPTVDDSAPDLAQCASFALTGHYLGGARPEVSEPGQLLTVLRDHGWTPQRLA
ALRDQRHHDGQSWPMALPIGVPVPGGFARFHAWVSEVVVALNLDSRDAGVRDASQPLDAE
TRRLMADLPPHYGSAG

>PFR_JS14 5021PFR_JS14 502(]Large conductance mechanosensitive channel protein1602686:603129 Reverse
MKGFKNFIMRGSLIDTAVAFIIGAAFGAVVTSFTQIVLDLLGKLGGTPNFSSWAPGGVHV
GTFLTALISFLILAAVVYFAIVVPINKMRELRHPDAEKTQTEAEILTEIRDLLARNEAQG
IERVNDLAASNSPSLEGRTQARRSSDG

>PFR_JS14_5031PFR_JS14_503[Hypothetical protein(1603222:603770 Reverse
MVAVLTALDPSASSSHTVVIASRPLAAGVAVGADDVTTLQVPAEVATSATLADPGAAIGQ
VVAVPRPAGTVLTSSDFVGKGLVADSDGLTLVPFRIEDKGVAGVLGVGNQISVVGANPGA
DTRVIASRVRIAALPSPGSSGALDDSSSSSGALVIVAADSRTARELAAAASEYTLSVVLE

SD

>PFR_JS14 5041PFR_JS14 _504[1Type | antifreeze protein(1603963:604358 Reverse
MPTYEYTCTDCGHDLEVFQKFSDDPLTVCPDCNGHLRKVFSPVGVVFKGSGFYATDNRTS
GASTAPGSSLHDTETAHGADSSQASESATHTSGDASTASSTASGATTSGSTSTSGSTTPA
AAGSSTQAKVA

>PFR_JS14_5051PFR_JS14_505[Hypothetical protein[1604515:605198 Reverse
MSGPNTAGRTAPDAGGQSTPPAKGGQSTKAQLRRLARRRRADRTADERREATRELTRRVL
DLARGRIPNDAVIASYLSLPDEPDTHPLVDSFLEAGYRVMVPYMTGGPAADDIDWAWYTT
GSELSPGVLGIDRPRGEPLGAPALSRASVVILPGLAGGRDGSRLGMGAGWYDRALAHTRP
GTLLWLLLFDDEVTDTLPQEPHDHAVGVIITPHHTIVTADNGNRPAV
>PFR_JS14_506PFR_JS14 506[1Molybdopterin molybdenumtransferase(1605217:606503 Forward
MALFGRKRAPVAAEPEPEPDPTLPGAPAPQANGLRSVSAHRDFLLSKVQPLMPFGMRLLD
AWGLSLCEDLVADGDLPPLPEAESDGYAVIALDVRDAAVGTRVQLSVRGDVQKVGSAVPV
YAGQPMPPGADAVLPLAQVRREGQELSVLAPVVTGEHVRPTGIDAAMGEVLIHAGKQLDA
RAIGLLAGAGFDKVFCRPRPRIVVLAVGEQLADDAPASMAERRRDAASHMVAAAAKADGA
QVWRESVAGTTPDDVAEVVSDQLIRADLMVICGGTAGGRDSLVGRSLKSLGQTDFAEVAM
EPGGLQGFGIIGQHEVPVVMLPADPLAAYVAFELFAHPLIRTLMGARDMALSSVDCRLTM
DVSGEAGLMQVVAGVITRDAQQWSVTPLDFAQGSLTTLVDADALIVLPAELGTIAAGAVV
TCWLLDRD

>PFR_JS14_507PFR_JS14 507(]Acetytransferase1606507:607217 Forward
MVDLDLPRAHRWPLTLRFGPLALRPIERRDAAELRQLRARNREWTGPWDTTVPPQGVPRS
LTFGRMVAEQRARGRAATQLSWLLTLDPGAAGGGEARRRRRAPIVGQLTVADIVYGAGRF
ASIGYWIDEGHAGRGLVPLAAAIATDYCFEVLELHRLEICIRPENQRSLRVVDKLGYRRE
GLRPRYLHIDGDWRDHLVFVMTSEECPAGGLVRALVEQRVQDAATNPAKAAGDAVD
>PFR_JS14_508[/PFR_JS14_508[Hypothetical protein(1607292:608095 Forward
MTGLIWLAIVAGWLAYLVPRFLLHKEVSISPTLSAARDALASPMHLVRRGGQDDFAEPTD
PSLQISTPLQRDSVLFQTRRAAQIAMRRRRTGFLGSLLVMVAGVVVSVITPAPWWLALVG
VGVLAVFVVLSRISVHTVNAMIADQLEAADQDWAEDTVTVCEVDLTHVHDENTEISIPLN
LPVDSTIGDLWEPIAVTPPTYVSKPLVPRSVRTIDLTMTADPPAQPKMPVTAERPEDVDD
TTDIRAAQDGRHDHGGDEGDLPRAVGE

>PFR_JS14_509(/PFR_JS14_509(Hypothetical protein(1608348:608911 Reverse
MTVQNAPATDEYTAYEYATVRVPHTFEPLFRDTYPGFGWTVENPRATTSVASVPLGRTQR
SETVTLQLKRDRNLKNRDMVRALQEEADTALTTISLERSKTSRAMVVAVTIGIVGSAFL
AGSVFAMNAGLAVLSVALGALGLFGWVGGGISYRQVKRRRARHVDPLIENALDTLHEASR
RAAHLLR

>PFR_JS14 5100PFR_JS14 510(1Hypothetical protein1609062:609481 Forward
MTSTARPAIATTGPRWRALPRVAQITVQVILMVAVGVEVVTVAVSRAPVIQYVPAVAMTA
GILLGRFGRSWGYVGLGLVALAPMIAVLVDRQATGIWSMACLAAFWFVLRGLSAWVVGVV
IGVANFVAVGWEAGTIDVR

>PFR_JS14 511/PFR_JS14 511 Histidine kinase[1609584:610249 Forward
MREAEQGRQAAVERGVAQERLRIARDLHDGVGHQIAVVNMHLGAAEVHLSDPRALRGDLV
AARAAVQAVLRETQQILAVLRVDNAGERPQATPSPAAVGDLVESYRQAGMVVNANIGSFG
IALSGQSSVAVYRVVQEALTNAHKHGVGPVSLEISQNGEGLVSIEVANMRRSTSSPGPGG
GNGLIGMRERVESVGGSLRTRADDRLFWIVATIPADGREAR

>PFR_JS14 512(1PFR_JS14 512[1Two-component system response regulator(1610246:610905 Forward
MTTVMLVDDQEMIRKGLRVIIDAYPGLDVVAEAGDGFTAVRRLDSVQVDVILMDLNMPGM
DGVEAVRRIREARGPEGPRILVLTTFDQDENVLAAMRAGANGFLGKGAGPDELAEGIRRV
AAGAHALSDNAIGALVSHVSDPHAVPPDPDKAKLFEGLTPRELEVVRLVVEGLDNAEIGR
RVFISPFTAKTHVNRAMAKVGARDRAQLVSLAVQAGIRP

>PFR_JS14 5131PFR_JS14 513[IHypothetical protein1611068:611802 Forward
MQSEDPPSNLPVRDGLAKIRRGMGDANLRYLYFSVLAVPGHLAMAGAKGVVLFTGFSAFM
AANVLFTLGLAAMKVVVIRAAWGAGSASACVLPRAYQVIGVLVIVFSAAFAVSCLPLALG
SSSSGNYSRVQAIAIATITFTELAMAVHGLLSSGRRRNPLMEAIKLSNLAASLVLLVITQ
TALLSFAGEGGDPSRYNGWFGIGMGLSAVSVGVYMVVRHARLSKGDLLGPDSQPANFAPN
APGV

>PFR_JS14 5141PFR_JS14 514(]Hypothetical protein1611896:612105 Forward
MDRDKQTDQDKRGPIGPDLGMMPGMNSSPTGSSFRDGGSRQPGSSGLVVSVTIAFLLLVV
VVLCLVAIG

>PFR_JS14_51511PFR_JS14 515[1Secreted peptidase[1612152:612805 Forward
MDRSPGDVAPLVLGWPLRGFVMARNSPARRVPSHGTHLMGTIYSIDLIPVDARGRAAPWT
WRTALATEAPEEFVGFGAPVMAPCPGRVVIVHDGEPDHRARRSQLALIPYALGQPRRLRA
GAAGVAGNHIVIRIGGDGPFVLIAHLQQGWLTVSAGDMVHRGEPIASCGNSGNSSQPHVH
VQATDTVQWDRAVGLPIAFDAAGNPVLPGESQIIRAG
>PFR_JS14_516[/PFR_JS14_516(Lactoylglutathione lyase and lyase[1612855:613223 Reverse
MTVTGPDFIALQVRDLDRSARFYETQLGLHRAPVSPPGAVVFATSPIPFALREPLPGVDL
NQPSRPGLGVALWLLGDDVQALHDALADAGVKILQPPTAGPFGLTFTFADPDGYAVTVHD
KH

>PFR_JS14_51711PFR_JS14 517(]Putative HTH-type transcriptional regulator MarR1613302:613721 Forward
MGIGRQIGCQLKEVQAVLRARMDEVLRPLGLTTPQYACLTALEQTRGASNSELARRAFVT
RQTMNVLLRGLEARGLVARAEEAPHGRARPVSLTGEGSALLIQAAEAVGVVVMRMVGSLD
DAQRTDLHDALNSCIEALR

>PFR_JS14 518(PFR_JS14 518[ITranscriptional regulator1613837:614109 Forward
MEDEARVKVFKALSDPIRLQIIRYLNQVHRGVTCGEIGGVVDISKSAGSYHFKVLREARL
TITRKESREKYVSLNYETLDKYLTRFFDTL

>PFR_JS14 519(PFR_JS14 519(1Drug resistance transporter, EmrB/QacA subfamily(1614149:615615 Forward
MPLYSSKEVEQLNWKGVVRGDDRTTTGRVPPTSGQRWVLALTSLGFFMAMMDSMIVTTAS



TAIRADFGATVGQLQWMLNAYNVAVAAFLLIGVALGARLGYRRMYVVGLIVFVVGSVVAA
LSPTLDVLIAARVVQGIGASVMTPMSMAILTSAFPAATRGRALGIWSGVGGLALIIGPAL
GGVIVSTWGWNWIFWINVPIGLVGAYLSWRRLAESHVGGDWPHPLDSVLVVAASGAIVWA
LSESVTHASMVPPTVVGALGILLAVAFIVHQHRESTPMVPLGLFRSSAFSGGAVATFLLY
AAMYGVVFLLPQYLQAVTGASALRAGLELLPWTGTLVVFSPLAGRIVDRLGERLVALVSL
LLQAVGYLWLALSLSPGARYSTMVAPLVLSGMGISMAGPALQKAVLGAVDRTQTGIASGV
FNMFRQLGGAMGTAIAVMVFTAFGAMAPVGRFAAGFRAAMVASAALVAAGAISALDLQSL
RHRPLPTS

>PFR_JS14 _52001PFR_JS14_520(Proline/glycine betaine transporter1615754:617193 Forward
MTHHGSAPDPSATSDAPAATTVEPLLVHPRTIRKAITGTAVGNFMEWFGFGIYGYLAVTM
TTVFTSGVERSAGLLITLFGFAVSFVVRPIGGLILGPLGDRIGRKSVLFLTMALMAIATT
LIGVLPTSQQIGLWAIVPLYLLRLVQGFSTGGEYAGATTYVSEFSPDKKRGFYSAWLDVG
SYIGFAAGSGVVGLVTVIVNHLSGPDAMLDYGWRIPFLSALPLGAAAIYFRMRIPETPVF
EEESDELDAELSVAAADDPMARHGVLGIIRHHWRPILVCMALVSATQCAAYALTSYMPTY
LEEEVGVGNLMAALATVPVLIVLSFALPFLGRLSDRIGRKPIYWIAVVLTLITMVPAFAV
MRIGTEAAVLGALFIVAVPTSFYLAVSASALPALFPTATRFGAMGIAFNLAVSLFGGTTP
LICQWLIQLTGNPYMPAFYIMFFAVIAGIALVPMKETAGQPLMGSAPVVEAPEDSPIPA
>PFR_JS14 52111PFR_JS14 521[1Regulatory protein TetR(1617269:617862 Reverse
MPTRVRDRSREMFRERLAEALSEVFVARGFDDVTVAEAARAVGISRATFFRYFSSKEDAA
LASVEGSNFDFGAVLADLDLRPDDSCWSLLQRTFRHSLAGVGGATSSQLDQLRMIHATPS
LRARLSFRRLQLEPSLTAALVGHGVPADRAHTAAMAGLAALEVAWERWALHESPSLARAL
DEAFADLTAADKPISAG

>PFR_JS14_522[1PFR_JS14_522(Probable multidrug resistance transporter, MFS superfamily1617975:619462 Forward
MTELESTRSTVAGHGARHPGVIVAVLASAGLVASFMQTILIPIQSSLPERLATTRDNTAW
VITITLLVSAICTPISGKLGDMFGKRRIALILLSLLVAGSVVAAVSPSVGPLIVGRGLQG
MGMGVIPLGISLLRDLLPPQRLGSSIALVSATLGVGGAIGLPISAFVTEHFDWHVLFWVA
AAMGAIVVALIAWLVPDAGVRTGGRVDAVGLIGLALGLGGVLLAVSRGNEWGWISGTTLG
LLGGGLAVLVVWVILELRIREPLVDIRVAARGPVLMTNLASIAMGFALFASSIVFPQLLQ
LPEAVGGTGLPLLRASLILAPSGLAMLIMSPVAGRLEKVWGPKALLVLGAAIIAAGYVLA
ASLHLHAWHVLLVNGLIGVGTGLDYAAMPTLIMRAVPESETGAANGLNTLMRSLGTAVAS
AVVASVLASMSSTVGGQSIPSADGFHMALILGLVAAAVCAAIAAFIPTRRKGNEVADQAA
RVLAQHDGELAGARA

>PFR_JS14_5231PFR_JS14 523[IGlutamate dehydrogenase1619617:620981 Forward
MANLDIDRLAETLRPQYKAVVARNPGESEFLQAVYEVLLGVGPLAGKIPAYAQWSVMQRI
CEPERQIIFRVPWIDDKGVVQVNRGFRVEFNSALGPYKGGLRFHPSVNLSIIKFLGFEQT
FKNSLTGMPIGGAKGGSDFDPKGKSENEIMRFCQSFMTELQRHIGATTDVPAGDIGVGGR
EIGYLFGQFKRIRNQYESGALTGKGLTWGGSQVRTEATGYGLVFFVEEMLKAHGQALDGK
RVVVSGSGNVALYAIQKAQQLGGNVISCSDSSGYVVEESGIDFDLLREIKEVRRGRVSDY
ATERGASATYVAGGSIWDVPCDLALPCATQNELDETGAKALIKNGVQLVAEGANMPTTPE
GTDLLRDAGILFAPGKASNAGGVATSALEMQQNASRDTWTFEYTEKRLEDIMVGIHHRCL
GTAEEYGVPGDYVAGANLAGYIKVANAMVAMGVI

>PFR_JS14 5241PFR_JS14_524(ITranscriptional regulatory protein PadR(1621101:621574 Reverse
MSTSLSISFTPAPPDSALGHHLLGLYFAELQTSLPGGFDPSGQESYGPDEYYVAALHDGQ
AIGYCGYRPLGPTDAEIKKLWVSPDFRGMDVANRLMAHVEQQAARDGFTRALLDTSDLLT
HAVGLYEHRGYHRIDRYNDNPYATLFFAKALGTAPGR
>PFR_JS14_525(1PFR_JS14_525[1CrcB-like protein(1621634:622020 Reverse
MNITAPLLWLGVFVAGGVGAWCRFRLDGLIARHWSRSVPAGTFTINVLGSFGLGLLTGLA
AAYASLAPLTVVLGTGMMGGFTTFSTANVEVVRLMLSGRPGAGIGLDVATLVVAGAAAVL
GLFLGGLW

>PFR_JS14_5261PFR_JS14_526(1CrcB-like protein(1622017:622433 Reverse
MSWPGGLLVAVGGGLGATIRFALSTVAPDHAGSFPTTILAINLVGALALGWLSRFLVLTG
PDEGWRRRVRLGVGTGVIGGFTTYSTFIVQTLSLMQLGRVWMALGYLFASLLGGIACVWL
GIVVADRMARTAGETVRP

>PFR_JS14 5271PFR_JS14 5271UspA domain protein(1622430:622963 Reverse
MAKQVPQPSVERIVAPASHPLVVGVEPGTSELVVRTALSWAASLGAELYIGYADPTRITV
AEYPDGTVRHTELDSDLPDDSWHDREKALTAELARVCHGSGVTWHFRYLAGRTDRALTHL
ARAVDASAFLIGAKGRGRRRDPLEFLRSSVGTQLAHHQHRPVILVPVSVVDWKEPLL
>PFR_JS14_5281PFR_JS14_528[IGalactokinase[1623120:624316 Reverse
MSQLAHTAAQRFEQIFGHAPTGVWAAPGRVNLIGEHTDYNGGLCLPIALPQRTYAAAGPR
DDDIVRVASLDFDEQAEVSLDDVAPGVPGGWLGYVAGTIWALRERGFAVHGLDLATTSDV
PIGAGLSSSAAIEGAAGGAASGLFNLGLLDSDASRVTLVDACRRAENHIVGAPTGGLDQT
ASLRCLPRHALLIDFGHDARVRQIPFDVAAHGLRLLVIDTRAKHALVDGQYAARRANCEQ
AARELGVDLLGRITPEQLPDALSRLSDQTLRRRVRHVVTEIARTRQCCDALEHGDFQQVG
ELFNQSHASLRDDYEVSSPELDLAVAAARGAGALGARMTGGGFGGSAIALVPVAALDAVK
RAVADAYLAREWTPAHVFAVHAAGPADRVAVHEAQLVE

>PFR_JS14 52911PFR_JS14 529 1Twin-arginine translocation pathway signal and cupin region containing protein(1624580:625101 Forward
MSETPSENGPVEPARHLLADNGVVPNSALPALVYKQAAPQRSDLDDWFRTTFAENRWVGA
RDDMLSDTDHYHSTAFAVFGVVSGSGEVALGGSGGVEIALNARDVVVLPAGVSCRRVSGD
LRVISAFFEEPHPDTLTVEPVEHDAAAERINNVSPPDVDPIYGDNGPLDRIYG

>PFR_JS14 5300PFR_JS14 530(1Uracyl permease(1625132:626685 Reverse
MIWKLHNGGVLKPGEVVAPDERLSWGKTIGLGAQHVVAMFGATFVFPLLMGLNPQLAVMM
SGISTIFIIVTKHEVPSYLGSSAAFPGVATAIYAAGGKPNDVSGALFVVGLTLFMCGLI
IHFAGSRVIHKVLPPVVTGAVVMLIGFNLAPVVAKNYWPQDQWTAFITMIVVVALSVGPR
GFLSRIAIFLSMVIGYLISWLQDVVFGPMHKVVDGQATDVLRVDWSGVAKADWFGLPPKT
DLATWTYSMDANGVAHFPASNVVGFHLPSFHLAFILLALPVVIALIAENTGHVKAVAEMT
GKNLDHQMGRAIAADGATSMLATLAGAGPTTTYSENIGVMAATRVYSTAAYVVAAIVAIL
FGLSPKFGAVISAMPGGVLGGICVVLYGMIGLLGAKIWKENRVDFANPVNLVPVAAGIII
GVGDVSLKFSDSFTLGGIALGTLVTVVVFHLAYWLAPKRLSDAALDGSGVLFDAPGSYSA
RPLIPPATRPGRAPRPAKAPHPQADGPAGTDPADPTR
>PFR_JS14_531[/PFR_JS14_531(]Integral membrane protein with DUF218 domain protein(1626807:627871 Reverse
MSDGLWVLFVTAAVFTVASLIALWVTARRDPRRLRCAVLLLIAAFWLLVTLVTASPMFGE
RGQAIFLVIAGVLLVAWLAAMGMLPLLLVIDGLIVLRREGIRSRTGLLVLAAGIALLLLP
GVTASLARNDRWWSMALFTLVTFIGTYLGTFLVVMLAQFVVRALFGGRRRVPDPDVLIVL
GSGLINGKVPPLLASRLDRALQVSAEEALQGRRPMFVVSGGRGSDEPRAEAEAMAEYLTS
RGVPDERIIVEDRSRSTRENLVNSTRLLRERGIGGPMLAVTSSYHTTRTDVLAADLRLDD
VFVTGAHTAWYYAPGAYLREYIGVLTYRLPLNIGVGIFCVVAAVAMAWATSRVG
>PFR_JS14 532[1PFR_JS14 532(1Dolichyl-phosphate-mannose-protein mannosyltransferase(1627921:629480 Reverse
MSTIDKLDDATILQRDRWRSWILTAAFVVVGFLIRLVNLGRPNRLEFDETYYAKDAWSLL
HFGYERAWPSTADARIATGSTDLWQSNASFIVHPQLGKWLIAAGEKLFGMNSFGWRFAAL
VFGALFIGIVIRMARRLSRSTLIGCLAGLFITVDGLSFVMSRIALLDIFEAFFTVAAVSA
WLVDRDHFRHRLAEHLRANNLLNLGGSYGPLLLFRPWLIASGVLFGLACGCKWNAMYVLA
VFGILTVIYDRSARRTAGAGRRAWHAVWRDGLAAFVQLVVVAVPVYVLTWISWLVTQGGY
DRQWGASHPDDPLVKLIGKPLASLWQYHKEIYAFHTGDWIASQTHTYQAHPFGWPVIGRV
IGIDAVNDIQPGDDGCKAVGDTCLRVVSGAGTPMLWWMAALAVIIALFIWIGARDWRFGV
PIIAAATTWLGWFPNADRPTFYFYAIMMIPFTATVLAMVLGKVLGPSDAPPRRRRNGAII
VTAATVIIANFMFIYPILTDELMTRRQWLLRMWFRSWI

>PFR_JS14 533PFR_JS14 533[IGlycoside hydrolase family 95(1629767:632154 Forward
MDRYRIEVARPAASPADAFLLGNGNLGVAVHGAPGTETLDLGLDTLWSGGPLHATPRRAP



GLVEALRAAIVAGNSPRTEQLARAMQHPVPPTPALQQDGRRDSPQPLGSLRWGYAPDVAD
APHGYSRVLDLSRAIATTRFGTGRRGTGQLDCFVSAPDHVLLADWMGAAHELVAPEFDCP
HPCERQLRRRGGRIWLTVAGRAPVEAPADPSYARRATAVHYGTDAPDGEGRVPAGMAFAL
VVAVETTASGSRLVAAARDGFLGWQTNPIGDPGPLVRAARQQVDAALAMDSELLARRHVA
DHAALFDRVDLDLGAGDGAARDELAFHLGRSLLIASTRRTSSMPTSGSLWATTRPADPGD
ALERSGGGLAPLGLDVVGLGELMDPVDQAAGELVTAGRATAANSYGFAGACVHGTPDIWR
HGAPGEGPTDQANWPSALLGLIAPLYRHAAHGGDRGAALEAHRAAVEFVLDQLINGPDGA
LLPCPSTLPGSLCLGPDGRLAGVGAGSSFDLSLVRQSLEHYVELVGARPGSADAALVVRA
HAALAGLAPLPVRAGRLRDWPRGRRPADGGAGLLRSLHGVFPGEGISRRRDPELFDAARR
TFIARTGAHGDGARGEGLVRRLGLAARLRLPDEAAAVLDELVGGGSSASLLALRDAGADS
DAGAGSDAGAGPRRSLPAAMALPWAMVELLVQVADGVVALLPTLPARWPDGRVAGVRVPG
DHSIALSWRGGALREATVAARRDDVLALDLPRGEFAVRDAAGTAVDATRVGGSDPGRMLV
SFPASRGQTYTVSAL

>PFR_JS14_534[1PFR_JS14_534(]Ribosomal RNA small subunit methyltransferase 111632168:633118 Forward
MAGAGSSGRALISRLSDDADSLTAVTTSDEGLLILAGTPIGGSNQASDQLRETLRDADVI
AAEDTRLFRTLLARIDVTTRAHIVSYFEGNESERTPGLLDDLEAGKTVVVATDAGMPSIS
DPGFRLVNAAIKAGIRVTAVPGPSAVTTALAVSGLPSDRFCFEGFLPRSGGPRRHRLAEL
ATEPRTMVLFEAPHRLADFLSDAAEALGHERAAVLCRELTKPWEDVVRGTLDELHAWAVE
HARGETTIVIAGHTVSAEQGLAQALVQVNARVAAGERLSGAVAEVADQTGVRRKLLYQAA
LDEKAHNATGRADQRP

>PFR_JS14 535[1PFR_JS14 535(1Hydrolase, TatD family(1633251:634279 Forward
MLTKKHVDKENKLTTRNGTVHTSNMDITTREGIMADVKRAEIESQLSKAKLPALPEPLPA
LVTDNHTHADATVEFSGLDPELNLSAAAVVGVHRIVEVGCDQPSSEWAVDFAATHEQVVA
AVALHPNDGARMVARQGPEAVNDVMRRIEQLATAHERVRAVGETGLDYFRIQDPAGQAFQ
RELFARHIEIAQRTGRALVIHDRDAHADVAAVLDEYGWPPRTILHCFSGDAEFAATCLEH
DAWLSFAGSVTFKANGAVRDALRSTPADKVLVETDAPYLTPVPMRGRPNAPYLVPHTVRF
LAAARGIETSDEQALAAWCRQLDANTSRAYGSNPQAIVTGTW
>PFR_JS14_536[1PFR_JS14_536[Ribosomal RNA small subunit methyltransferase A1634276:635145 Forward
MSGVAEFLDPTSVRRHANAINLRPTKTLGQNFVVDANTVRRIVSLADVGPEDEVLEVGPG
LGSLTLGLLASAAGVTAVEIDPVLAAQLPLTVAEHQPDRAGRLRVVTDDALRVESLPGPA
PTRLVANLPYNVAVPVLLHMLERFASWRAGLIMVQLEVADRLVAAPGSRTYGVPSAKLAW
YAEAHKAGTVPPSVFWPVPNVESGLVAIQRREPPATSASREQVFAVIDAAFAQRRKMLRS
ALARIVGSSAAASAAIEAAGIDPTVRGEALDIAAFAAIAEQLPHATPSR
>PFR_JS14_5371PFR_JS14_537[14-diphosphocytidyl-2-C-methyl-D-erythritol kinase ispE[1635222:636199 Forward
MSETEFPASGARGLGAVDLRVRVRVPAKVNLALRVAARGDDGYHQLATVFQAVALFDELT
AERRRDDAITVTTRGLHAHRVDDDPTNLAVRAAVALRHHFGTADLGVHLSIDKSIPVAGG
MAGGSADAAASLLACSVMWDLDTTPDDLVQLAADIGSDVPFELVGGTALGRGRGGDVMPA
LARGNYHWVLALSDRGLSTPSVYACFDEQVDAGKVVPLRPDDPDACTALLDALASGDAAR
VAPLLGNDLQEAACQLRPELREVLAAGTAAGALAGIVSGSGPTCAFLCASQPDAYLVQTV
LRSLEQVDETLCVTSPAPGAQLVVS

>PFR_JS14_538[/PFR_JS14_538(ITranscriptional regulator, TetR family(1636234:636995 Reverse
MTSAERREQLIVVARSLFAERGFDGTSVEEVAARAQVSKPVVYEHFGGKEGIYAVVVDRE
VTTLDNAIMAAIAVPATSYREVIERGTLALLDYIDASPDGFRIISRDSPVGSASGSFASI
LNDIATRVEDLLAPPLIRRGYDATIAGVYSQALVGLVASAGLAWLDTRKPDKRRVAAELV
NLAWNGLASIEHKPTLITDRGAVPGKRRHTNKLRPARTASKGATAAARKRAAKSSHASSE
DDSGPVDRADGQD

>PFR_JS14_539(/PFR_JS14_539(Aspartate carbomyltransferase1637138:638184 Reverse
MSSDDATVPVSSLPPFGPGQHLLSVSQLDRAALTSLFGLAESLRPVGQGTQVCRILEGAM
LGSLFFEPSTRTRLSFESAFQRLGGAVVSTTGFTFSSMAKGESIHDTARVVSGYSDALVV
RHPDTGSVAEFADASVVPVINAGDGSGEHPSQSLLDLFTMRQELEARGKSIDGATIAVLG
DLRYGRTVHSLLRILGLYSKVTFRVFGPPALALPAEFFEVVSASGNRIVECDSVGEAIGP
ADVIYCTRVQKERLSEQDEESVHLKGDLLNMAILTQYGRPDAIIMHPLPRDSRHNSFDLS
PDVDDFPGLAIFRQTDNGLLIRMAIFSIALGVADHVTDDLRPAAWQRR

>PFR_JS14 5400PFR_JS14 540(]Bifunctional protein GImU(1638611:640158 Forward
MSTHSERTAPQRSSDATAVPRVAAVIVLAAGEGTRMKSRTSKILHEVAGESMISSALRAA
AALEPQRLVVVVGHQRAQVEEHLAEVAPEATIAVQEQQNGTGDAVRVGLDALPADLSGDV
VVTYGDVPMLSGATLQALVDTHNTQHNAATVLTANVDDPTGYGRVVRENHQVLRIVEHKD
ADPDELFITEINSGIYVFDADLLRRGLASLRTNNSQGELYLTDVIEYANRHHHAVGAYQT
EDTWQTEGVNDRVQLARMNAEVNRRICEHWMLQGVTIADPATTWIQRDVTLEQDVTLLPG
TQLLGATSIAAGATIGPDTTLKDVEVGEDAQVIRTHGELAVIGPRTNVGPWARLRPGTEL
AMGGKIGTFVETKNAKIGENSKVPHLTYCGDAIIGEDVNVGAGTVFANYDGKHKSTTHLG
DDVFIGSNSVLVAPVDVADGAFVAAGSAIIDDVPAGALAVARGREHVSDSWVAARHPGSK
ADEAARNSTGDIHPAVQASRQALAADAAKNSSQDN

>PFR_JS14 5411PFR_JS14 541(1Ribose-phosphate diphosphokinase[1640192:641187 Forward
MTGVKRNSKQHLMLFSGRAYPELAQRVSDLMDVELVPSRLITYANSEIYVRFEESVRGCD
AFVIQSHPAPVNEWLMEQLIMVDALKRASAKRITVVAPCFPYARQDKKHLGREPISARLV
SDLFRTAGADRIMSVDLHAAQIQGFFNGPLDHLSGLPVLADYVEKKYGGDDMVVVSPDAG
RVRLADNWSDRLTVPLAIIHKRHDPTKANQVKVHEVVGDVEGRTCLLVDDMIDTGGTICQ
AANALLDRGAAKVIACATHPILSGPAQERLNETPFEEIIFTSTLPIPEGIDIPKMTVLSI
APLLARAIREVFEDGSVTSLFTNKSHSGPQG

>PFR_JS14_542[1PFR_JS14_542(150S ribosomal protein L251641565:642224 Forward
MAEIELNAEPRNEFGKGAARRIRREDKIPAVLYGHGTDPVHLTLPGHQTLLALRTANALL
NIHVEGDEDLLALPKQVQRDPIKGFIKHVDLLRVRRGEKVTVEVPLEFVGVASPEAIINE
ERTQLAIQAEITAIPNRIEASIDGMEVGDQLLAGQITLPAGAELEDDPETLILSAVAQIS
EEALEAELGETEAEEPEVPVAGEEGAEGAEAAEGADSES

>PFR_JS14 543(1PFR_JS14 543[1Peptidyl-tRNA hydrolase (Precursor)(1642432:643022 Forward
MSWLVVGLGNPGPQYANTRHNIGFLTVDELARRAGERFSASRGMHAETASTRIGPQGIGG
PAPEKLVLAKPRTFMNESGRAVRKLSDFLDIEPDHIIVVHDELDLDPGRLRIKLGGGDNG
HNGLKSIRAHLGTGDFYRVRLGIGRPQGHRAGADYVLGRFSKAEREELAIEVDDGAEAVI
SLINAGLGPTQNRFNN

>PFR_JS14 5441PFR_JS14 544(]Hypothetical protein1643090:643455 Forward
MAHDGAIDGIHDRLRIALKDAMRARNRTRMSTLRAALSVLDNATAVGVDVMPAAGAIEAS
ATGLGAAEAGRRVLSEPEQQELILREADELAVSAAMFTDAEQAAAQRAEADALRGLVEQV

D

>PFR_JS14 545(1PFR_JS14 545[]Transcription-repair coupling factor1643534:647229 Forward
MLQGLIDTVCNDPAIADAIEQARAGVPALDIAGPPATRAFITSGLVRRAGRPLLVVTSTF
REAESLVDELSSLLGDEEVAYYPAWETLPHERLSPNSDTVGHRLEVLRRIAGKDDLPAPS
VVVAPIRSVLQPQVRGLADLPVVKLRTAEDYDPSRLEADLVAAAYSRVDLVERRGEFAVR
GGIVDIFAPTYSHPVRVDFFGDTIEDLRFFTVGDQRSTDETVDEFVAAPCRELLITPEVQ
QRAAALVDAHPELSEMLEKISQGQSVEGMEALIPALADGVELLVDVMAPETLTLVCDPEL
VRTRAADLVRTSQEFLHASWAAAAAGGKAPIDLAASSYQELADVRQHSLDIGQGWWSLSA
FAAAPDSAPQGEDPTGESASAGESVSAADAAFAGGIPEMILDMEPLPGWRGDAEKAIATM
TDDLARGWRVVSSVEGKGLANRMAEMLRDHDTPARVLDELPDEPEPHVVSIILSGLRHGF
RAPDLKLTLVAAGDITNQPNADRSSRKMPTKRRNQVVPLELKPGDPLVHEQHGVGRFVEM
TQRTVAGATREYMVIEYAASKRGQPGDRLYVPMDQLDQVTRYVGGEAPALDKMGGAEWKH
RKSRARKAVRQVAAGLIKLYAARQASRGHAFSPDTPWQHEMEDAFRYEETPDQLACITDV
KHDMEQIVPMDRLICGDVGYGKTEIAVRAAFKAVQDGKQVAVLVPTTLLVQQHYQTFAER
YSGFPVTVAQLSRFQTEKEVATTLEEMAQGKVDVVIGTHRLLSSKVHYKDLGLVIIDEEQ



RFGVEHKEALKKLRVNVDVLSMSATPIPRTLEMAVTGIREMSTITTPPEERHPVLTFAGP
YDEGQVVAAIRREMAREGQVFLVHNRVASIDRVAARIREMVPEARVVTAHGQMSEKTLEK
VMVDFWERRADVLVCTTIVEAGLDIPTANTLIVDRADHMGLSQMHQLRGRVGRSRERGYA
YFLYPGDRTLTTTAHDRLAALAANNELGAGMAIAMKDLEIRGAGNLLGDEQSGHIADVGF
DLYLRLVGEAVAEFKGDGPGEEEKPMRIELPVNAHLPEDYVESERLRLEMYKRIAEVTST
DDIEALRGELQDRYGPVPEQAESLLTVAAFRLLCRQAGLTEVMSQGRSIRFAPIAGRRAP
DGTELSLPDSRRVRLDRLYPGTLVKNAANLALVPAPRTAKVGGQPIIGDELIAWASGFVR
DILLPDAPRRQGTAGNTAGDTVGATAGAAAG

>PFR_JS14 5461PFR_JS14 546[1Hypothetical protein1647351:647884 Forward
MSRRSLLVRIGVPAAALAMFAGCSPSPATAIELDGARVSESTITRYADGCSKMLDAGGGA
GQYTPGDIRRVVVSYVGEGMIADQLAREYGVTLSDSDMDQAKQALGNARGLLADNDCAQA
VDGQLRLTALVLSAKGKNVQKDAASLAPVVNPRYGAWSPTDFAVAGTGSLSKLSTDR
>PFR_JS14_54711PFR_JS14_5471MazG family protein(1647884:648555 Forward
MNQRPDDVGSLPAAAQRAGEEFARLVAVNQTLRIECPWDARQTHLSLVKHLIEETAEVVD
AIEVGTADDQREELGDLLMQVVFHASIASDEGEYDIAEVVRGITDKLIARHPYVYGDAEV
PDDLDASWERRKKAAKHRDSSLDGIADALPTLARAAKVAQRVHDVGPDMGPAQDEDLSIS
DREAGEKILSLVRRAQRVGVDADQATRAALRRWEAEIRAAEQS

>PFR_JS14 548 1PFR_JS14 548 1Phosphopyruvate hydratase(1648670:649959 Forward
MASIEFIEAREILDSRGNPTVEVEVVLDDGSSARAGVPSGASTGQFEAVELRDGDENRYG
GKGVQKAVGNVVETIGEEVLGMEASRQRELDEAMIELDGTDNKAKLGANAILGVSLAAAK
ASAESAELQLYQYIGGPTANELPVPMMNILNGGAHADSNVDIQEFMIAPIGAKSFAEAMR
IGAEVYHTLKGVLKERGLGTGLGDEGGFAPNLDNNREALDLIEDAIKAAGYKPGRDVALA
LDLAASEFYTDGRYEFEGKSRSTAEMIEYLEKLVNDYPLVSIEDPLDEEDWDGWSTLTER
IGDKVQIVGDDLFVTNVERLQKGITEKAANALLVKVNQIGTLTETIDAVTLAHRNGFHTM
MSHRSGETEDTTIADLAVALGCGQIKSGAPARGERVAKYNQLIRIEEDLDEAATYAGAGA
FPKFDSTKW

>PFR_JS14 54911PFR_JS14 549(]Hypothetical protein1650237:650878 Forward
MVSYRSSRRRSAPPSAGDTPSTRTAARTSRRSSHEHARLETQTSSGAEGDESGNEATGPV
ARTGARMTRRLAAVLAIVAVLIISLITSLRVYVDQRQQISQVRAAIASSQEHISQLDNEQ
QRWNDPDYVRAQARSRLGWVMPGETGYQVVDANGDPYGGGAKIDRTGVGAQQAEAWWQRA
WDSNKSADKPTETPTPSRIERVVGPSAAPTSGG
>PFR_JS14_5500/PFR_JS14_55001PF04417 family protein1650958:651473 Forward
MRQIEPLSPADEQIVAEQLGREPRAVVGVAWRCPCGRPGVIATEPRLPNGSPFPTTYYLT
CPRAVAACSRLEANGVMAEMTRRLENDPELAERYRAAHESYLADRAALGEVPELDGISAG
GMPTRVKCLHALLGHALAVGPGVNPLGDETVRAVGEFWKHSCVPRPEGSKR
>PFR_JS14_55111PFR_JS14 551 1Exopolyphosphatase1651470:652426 Forward
MRVAAIDCGTNTMRLFVASLNPDGSLHEYDRRLLFVGLGQGVDATGLFAPDALNRAFDAC
EQFNEIIADLDCERGRFVATSATRDAQNRDELFRGVRARLGINAEVVSGQEEAHLSFRGA
LSGIRSKADPVLVMDSGGGSTELVRGVGAGADLAHIDASVSLNIGSRRLRERILRSDPPT
ADEIARARQLVRSELDSSGVELSDIRTFIGVAGTVTTMSALAQHLRRYDRSRVHGSVLSQ
AAVHEVADRLLGATVSEVVSWGPVQPQRAEVLCAGALIVEEVASRVGAPELVVSESDILD
GIALSMLVDGKGQAISAD

>PFR_JS14 552(1PFR_JS14 552[1Recombinase(1652568:653977 Reverse
MMTRTTRRHAAEIPASSEPAALSAPVPVVLPHVVITVTAAGTMSIAVDGQPHLPEPFAPP
WRREDFASILDHLTEKLRSPVRVEVVEADGTSFTDIITPSRRRRPDPQPAPEPSPVSAGP
AGVPAFVVLHDELTSRGLLSLPTPKHPSKPLAVSSVHRLLTNPYYKGDVIYRGVVYKGAH
EPLVPAEVWYQVQSVLTAHKSAAEATQVHDHYLKGSVYCGRCGSRLIISNAKNSQGNVYP
YFVCSGRHAGRTECTRGVILIEDVEHLIEEYYGRIQITPAMRQNLAGMLHHEFDRLMSAE
ADELGHLTATRDRLENEQVRLLQAHYADAIPLNLLKREQDRILAELDQVTRRIDAHHGEY
TDARAHLDDSLNLLEHCADIYHRCDDANRRLCNQAFFTKIYVEENDDLRVDYARPFEMLL
DPAIHADALTWATDADKARTPTGKDSPVESSNLVRRVPPAGFEPALERV

>PFR_JS14 553(PFR_JS14 553(1Type IV secretory pathway VirB4 protein-like protein(1653974:655461 Reverse
MSGEESRLHTAVLVGPEGERRRHRKARRRAAAQVEAGARQTRRDEARAKWEAEQAEKRAT
SYLPAAGEPGPAALRTPGRLRLPKHQDTSATLAGQYPFLAEAGLGSSGVFVGQDLYSGGS
FAYDPWVLYQRGITAPNLVLAGIVGSGKSSLAKSLYTRSLPFGRRVYVPCDAKGEHTPV
AEAVRGKAILLGHGLRNRLNPLDAGYRPSAVSDAEWAAQVAARRRDLIGALAETVLDRPL
SPLEHTAIDLALADAVRSSEVPILPMVVDRILAPSPADDQDGRLAEDGRLVGHALRRLVA
GDLQGLFDGPSTVRFDPTLPMVSLDLSRVAENATLVSVLMTCSSAWMESALSDPAGGQRW
VIYDEAWRLMAYPSLLRRMDAQWRLARHYGIANMLIFHKLSDLENVGDLGSAMRSLTSSL
LANAETRVIYRQEPDQLTSTAAALGLTGTEQKLLPGLGTGQGLWRIKDRSFVVQHQLHPE
ELRAFDTTTRMTGGR
>PFR_JS14_554[1PFR_JS14_554(Exopolyphosphatase(1655458:656264 Reverse
MPTFDDPRADAAEASAALRSLAHATRAMPEPADTYPVIGELLAGVRSLRQVLYQLGNAHL
GNRERAYDDAGNHTAGSMAAALAADELHQAGVLLAAVEQHLDAASQHSGRIAWHPVQAAE
EAEAVGAEPVRRWVSVVFLQGEEADAVLDIIDRHGTDAAIEHLANFDYGEETTQVALENG
YVYDEPPRGLLDRVAAKDAHTLTYSPFLGHVTLLREHDARPDPALSDINHPATTGRALAR
PSRGGVGAEADWFSRPASSSVQGRGLSL
>PFR_JS14_555(1PFR_JS14_555(Hypothetical protein(1656351:657043 Forward
MADDKKAQHEQTLRLFKRRAEGIFGCELAQREDALKLGQQIHLNLIVDKATGGSHVENLR
LTIPPKEQVAYSLTLIRPLTLKSDRLAWNKVLPALEAFRSEGDSKNHERLAELNAAWSSY
PVRRMRIMQAPIDPDAVGPRIDSWDNDIARKYLYGDLVHGDDNAELLDALGDDEVTFAAS
AMASDGFILVNNTYEVMHSIRPDIVPEAAHFSRLEAAREAASAKPAAQSH
>PFR_JS14_5561PFR_JS14_556(1Integral membrane protein[1657035:658501 Reverse
MTSHTDSDTTYPLRPVQFSRLTKRGIMLGLSLPQLVVLAVAVFALVAGLYLAGGKGLMFT
SPVWGSCALVAAVPAGGRKLIEWVPIVARWASRTYFGQLLFRRRVIKPRPAGTLALPGDA
APLREWEDPETGAAMIHDPHAQTLTAIGVSHPAFVLLDPGEQQRRVSGWGRVLASACRS
GRIARIQVSERTLPDSGTGLAEWWRTHGTDDGSWAATVYQDLINRAGPAGERHATTISLA
LDMNAASRQIRTSGDGMRGAAAVLRQEMTTLTTALRAAELTSTGWLTPGEVAVILRSAYD
PAAAPALERHGALGRELATASPVAVTETGERLRSDSAFHAVLWINEWPRSLVYPGFLAPL
VLSTGILRTLALHYTPVRADQAARDLRKKKTELISDAAQRRKLGQVEDAGASAELDDVLQ
QEADLTAGHGVLRVTGLISVSAPNAEALDAAVAAIEQAAIQASCETRRLVGQQAQAFTAA
ALPLCRSV

>PFR_JS14_5571PFR_JS14_557(Hypothetical protein(1658509:659396 Reverse
MAIVFGPIALAGATWDATRGWLSKWSSFVIALIVSKLVLVVIFLVAITQVSAPINADLSS
ISQPLAGIVLMFMGAFAPYISYKFIHFAGFDMYHAMSAEQETKQSLNRPVPLPSTPGGAG
SARKVLDGGNPGGPGGSGGDAAPEGAAPGGAGVAAAPAGADASAGAGAGVGGAAAAAGPV
GAAVVAGAAVAKAAATAGPRAGGAVGQAAEGHASAATASSTPPLPVEAASSLSPDSAPPA
PSAPPTSSASSAPPSGPSPAPSSQPPAAGPSSPSSQAAPPPQRPAPPPAAPEPKE
>PFR_JS14_558(/PFR_JS14_558(Hypothetical protein(1659526:659984 Reverse
MGVCDVPVISTVCNVAGDAAASLVTAPFDWLAQAMGGAASWLFQEVWTVFDSTSTIDLTG
AGYIGVYDILFGVAAFVMLVFFCLQLITGLIHRDPTALTRAALGLAKSVLRSFLVVTLTG
LLLTITDQLCVGIVQATGNTMDGMGDRLALLA

>PFR_JS14_55911PFR_JS14 559(]Integral membrane protein1660015:660356 Reverse
MSVLVPSTAAMHLVALAVPALVPQDINITPNSNGLPGIEQLRTIVGAVMTVGLILSVLAL
IAAAIVWGFGANSSNPHLASRGKLGVLVSCGAAIICGASVTLVNFFWSVGQSV
>PFR_JS14 5600/PFR_JS14 560(IHypothetical protein1660447:660860 Forward
MPPTWLNVIVPLLSAVVGAVVGGLVVHRFAVTRDARNEQRARRIEHLISAYQRLIAAANQ
PEGLSADHQRGLESAVSDIMLLGQKAEVDAAREFLVAFARDGNADLDELLAELRSSLRDE



LNLDKTPMPKPYNLRMR

>PFR_JS14_561/PFR_JS14_561(Hypothetical protein(1660877:661185 Reverse
MTALATVAARVVPAAAVFPDFGGVAASGQLKAVIGTLLTFVLIIAVLTLIVCAVIWAVSS
SHGNYSAATKARTDLFVALGGAALAGGGVAWMNFLLGVGSTL
>PFR_JS14_562[/PFR_JS14_562(Hypothetical protein(1661182:661727 Reverse
MWTKLAAGAGAGILAAPAALLLMIAVLLHPAATAACTTSGLNVGPVPDSLTATTKDGATV
TLDKTQLTHAATIITVAGPASGYGNLVVIEHNIGGQIIASAYGHMETIDVPVGDLVTAGQ
HIADVGSEGHSTGPHLHFEIRPGGTNATAVDSDAWLKAHDAEGIAAGDATPAMCTATGSA
S

>PFR_JS14 563PFR_JS14 563[]Putative conjugative relaxase (Fragment)1661945:664038 Forward
MFRPKHSAVFSSELLLAAENRLLERVRTTTGPTVPLATVERITGRPDRGGRTLGPDQAGA
LAKIALSGRMVDVLVGPAGAGKTTAMNALRRAWEIEHGAGSVVGLAPSAVAAQVLADDLA
IATENTAKWLDTHDRTGQLVIVDEASLAGTLSLDRITALAAGAGAKVLLVGDYAQLQSPT
AAGAFALFVHDRGDAPELVSLHRFTHAWEKAASLGLRHGDLAVIDTYAGHGRLREGETEE
MQEAAYQGWRADILASRSSILVTDSGESVLALNQRARAELILDGTVNARREVELHDGTRA
AAGDTVITRKNDRRLRSGRSWVRNGNRWTVTAVRDDGSLTLRPQGRRWGGSVVIPADYAA
TNVELGYAVTAIRAEGVTVDTSHVLAGTGTTRENFYVAMTRGAETNTAYLSTDCPDAAHE
GPRSDATGRTVMAGILGHVGAELSAHETMTAEQDAWGSIAQLAAEYETLAAAAQHDRWAL
LVRGSGLSDDEADDAIASPAFGALTAELRRAEANQHDIETLLPRLVRAHGFGDADDIAAV
LHYRLTRATARPAGSGRARKTPRLIAGLIPEATGTMTREMRQALNERRDLIEARATALLA
SALAGAESRTTGLGTPPKGSKEAAEWQRAVRVVVAYRDRYGITDPDPLGSAPEGDAQKID
AARARVALNRARGFSNVDSGEPGRTPQSGAQRAGPVL
>PFR_JS14_564[1PFR_JS14_564(Hypothetical protein(1664081:665244 Reverse
MRLRIETINVGDGACAVTSDTDKTTDLTLIDCGRWRRGDRAAADRARDYLGERLGDVTTL
VVTHFDRDHWGGLLELAATHATLRPKNAPAVEIRIPGMPDSFAKNLRAGMLALISSRDDA
PVNAIELHDAWKATGVGVRQTVHYAGDEFEANGRTWKVLWPPHRVPTEMGDRITTWLDDL
KKLADEMNAAGHGKLLDDLHKAYAGVESFDAPVAREESPREEPMRWPMPERHYDEHRSGD
DLLPEDAETAPDTDFREVPKKFKDKLRKLANRMSSLDNALSLVITTEDGGFIDFGDIEGD
ALEALLRSGTVATEYTVMFAPHHGTHEAPSGLPQAWVCISQNGVDHHRKNFLHRKTHSNE
GRCVSTWDRGNIDLDTVRWGFRYWPWW

>PFR_JS14 565(PFR_JS14 565(1Sulfate permeasel1665529:665972 Forward
MIRLLCWALSVRIRYFLRRYMPTNILLDLIRTRRGLKWGIPAMLLTAPYLLAASVCTNVVA
GGAHGWLNLLVLLLIWNAMKFLIMGPISVVLLVRLRIQEAADRRRERRQYHMESLKPVAA
WVPCLSAPLPIAGRGDRGLGRRDEILA

>PFR_JS14_566//PFR_JS14_566(Hypothetical protein1666000:669080 Forward
MENPPQLVQQILFSLDRLADGNGHHEYEKICFAFARRRVSINLLPATGPVSAGGDQGRDG
ESFWSNLANEIPATSVHAATVSGYRVVLACTIQKTDIPSKIRSDLRSITGQGTPVDRVLY
FTVASVPVAKRHTLIAQARTDHDVALEIFDGLALAEHLADPDLFWIAAEYLKLPSSLAPE
RADENDPLPGWYVRDRDYWRARTEPGRTMGDLVSLRDVLRHAMYHDQVRGDLGDWIAKMR
EFLAGDGPSDVQMRARYEIAVATLRGTGELHAADPLVREFFEAVTDTEGDLPLLEDASIL
LQYGYGSRLRGNTSITMSELDGYYETLREHVQAALAASPYPNAKALLLAIDVRLAFFQAY
PDGLPERIEGLRDPRDTLRLVLGAYDADETVPAQTIALPLRDRDGGMATLGALLDVLPSA
PLFPIEHTAEVFEMLTLSLADHPDYAAHRDGLDEAVARAGGDASKAERAHARAITFAGAG
QLLRALAEVHEAKIGWRHGETIEDSIPMMLLAASIYENLGLFFAAKLHAVAAAVAANGAQ
QTNARRFVPQAIAVAAINDFKAGNWCSASRLVRVTILAQNTYAEDPTNLDRHPYLADVLQ
REAFALHVAHRIAPDYEASIRTTAQEEGTETLLEDLASELANDDPWTIEDLVRGLDQQGS
GRPFADAGETREMHWTAFGATWTVQCRNTRRDTLAAERLVSGIQIIQAELALADAVWLPA
HVHIEVKTDRDEQATDAEKLERIPDNDLSRWIVHLQPGDSVREDRALVDLVTDASLLLLD
NSLLDRERFLALVVDAFARGLGHKLSGGRPYDEAAGFLRDEDYERMTALPDGPPGEGIAR
DAFPEHPELALRTDLSKWYDHDETVANIERRYERMMPIGRVTIPRLASTEPTATVLHQLR
DEGWRDWQLMMAITNIIGNARPAWEGLRIAVDSPAEVRARASALLRREELDTDPQLGSNA
FTRDKLLGALEFTALLTLPSYGLHLNTSTPNATAVLTVLRDRFNFGVDDAEHDDLLATPP
DHGDAA

>PFR_JS14 567 1PFR_JS14 567 Hypothetical protein1669230:670078 Forward
MTCEAEPAPRVTVDPHDLALTDENVPRLAWYHTSTQPDWPTQDLDPAAQLTQETRQRMGG
DAHVARWAERQRAKALHVGTYEAAIHNMLRRIDDQGDRGAQFYLYRVRLVPTISVRQGWL
IDPSNFVGDVVLNEVCPPGTDVARYLNYHEDPGAISLALGRTAIDSTQRVAIPMTAEEQP
SWVIEAIRELDSASVTSPSPSGTRPLGRRRAPSPRTSTAREFAVSLTDQLPVNLRWQFES
AAGFSDDLLPEEWTRYVRGMMDLILDPSRILRALDNEPIRQH

>PFR_JS14 568 1PFR_JS14 568[IHypothetical protein1670328:671056 Forward
MAIDDGRAWALRTLGADGVLVREQISPIIRDCHEKMANAQAEAEMMHTGVYGQIWRKCLD
EFVTVLGCLPSAEIVPRRGYKLVAFNGVILFPWRFARERSTDIGSRPFAVSDTRVSLFGE
ERGSTQQRLDIEFEHPELTEEERELLDAESKALEEALSTHSRVVVVPYASNPFALYSVDW
GEATLGSDGYLTFASMESLLEVGAASLVDLDLTDESFSDGPIPRPDLGVKGDEADGEADG
RP

>PFR_JS14_569/PFR_JS14 5691PF06114 domain protein(1671043:672206 Forward
MDDRDTLLSLLGTADRPDLDAVADAFDPARLTQARFAAGLSKAKLAEMVGVTPAAIGQYE
ARVVTPRRDVLPVLARELDVPVDYFATGRPIGRVDGSEAHFRSLRSTTARDRSKAIAFIE
QVWELTFALEKKVRFPDVDLPVVDRQQAGPVSAAQALREHWGLGVKPVKHLVALAESHGI
VVSLLTLANADVARVGAFSTSRLARPAIVVTPERAKSVFVYRFTVAHELGHLLLHGEAVP
GDQQQEREADQFAAEFLTPRSQIVNLLPRTVNLSRLDELSRHWGVSVDSLLIRMKETGTV
SDASIRRGYQKLNQLRSSSLDAPEPVNAYPGEVPSMLAEAARLADQIGFAQIDLARELRW
HPARVREVLGVDDPRPKLKLVTDPSPE

>PFR_JS14_5700/PFR_JS14_570(Hypothetical protein(1672323:673348 Forward
MSRSSSKTRRAARAASVTARSAQSSGIVKCYVERFENAVGAPDLRLREKSTKRLVRVLTD
NQLRISFAPLSNLLKDCYAHGGGLVEPRSRTEYIAISAPIVKQGAHEIAVAFEGFSVKVH
IVTADVASPPTSVWAYIEEYPVDDGGLGLRLRQKVTGRKVEMYGRNQDHLLTFLSSPQFT
GADSHMPNVYQKDGFDDYVLVSGGAATDSYDVLLFNDGAELTYLLGPTPDTAYRDAFREL
TDESAPEAHARTAQTHFDTGRYREAVLAARLAVETACGGRGPDVKRRLADAPADVAAAGD
ALYGKRHIAVHEGDTRVEQPDATQAILAMHSVLAYLESNSS

>PFR_JS14 57111PFR_JS14 571(1Hypothetical protein1673512:674225 Forward
MVHMVAPSATIGTGVDWAASQIPNQYTGPDRVAAILADLGKPAAAEYLEGKLPTSKRTRS
GDLGEIGAQYATLELGFRVVERLRWKDHREMSMRGDDLVGVRAATNGSLELLKGEAKSR
TTLGTATVTDADLALRRDRGRPSPHALSFVADRLHELGEHALANLVDDAQLTTGISERQV
VQLLFTFTGNDPRNLLRTNTTAYRGGVKRLAVGLQVSEHQAFIANVYSKVIANDRDS
>PFR_JS14_572(1PFR_JS14_572[IDEAD/DEAH box helicase domain protein1674209:677709 Forward
MTETVEDIEAAIEEATTPGFREQLLARGEARSLIWRDGVLPEDAPAFDQLLSYDLLSYGY
SLLGLGLRLVEASGSQSLAQRAFEGAATAIESVIARGPNSRERGFHRVVAAAAYHLGSYS
ARAYSLLQTALDSGEVTIGERSLIHIIRRELDTLAALILSHRDEDAAADANLVETLRGLL
EPTSDENQDDDSGDTDVIDVVDLALTDAFVGAISMALLAFERGEQALLDEALSTLQVGLG
AASELNMVSQWWCHRLAIHLLRGLWEASFHRLLPDGPIDGDGGDWARLRATFIASLFRRR
RSEIDLWPSQLAAAERVLNTSENLVLSLPTSAGKTRIAELCILACLAGGRRVVFVTPLRA
LSAQTETALQRTFTPLGKTVTSLYGAIGASSADEDLLRERDIVVATPEKLDFALRNDPTL
LDDVGLVVLDEGHMIGADEREVRYEVQVQLLLRRGDAATRRIICLSAILPDGDEVEDFVN
WLTDDQPDGLIASSWRPTKLRYGEVIWQGDRARLSIIVGDEEPFVPRFLEPFVPPIGRRT
TPFPKDQQELTLATAWRLVDDGQTVLIFCPLKSSVNAFAKVIVDLHTRGALGSVFEGDPG
DLASAITIGEEWFGRDHSILACLRLGVAIHHGSLPAPYRREVESLLQRGALKVTVSSPTL
AQGLNLSASALVMHSLWRNRELIKASEFRNIVGRAGRAFVDSVGLAVHPIFKDVSRGRRN



WRQLVEDTALRDMESGLLKLVMNLLVRMQAKHGFRDLDALLEYVAGTAAWDYPEVAAESD
EEAEHSRTAWRSQLASLDNALLSLLNDSAVADDGVEGALDDVLASSLWNRSLARRQEPVQ
TALRAGLTARARLLWSQSTAAQRRGYFLAGVGLETGRQLDEHASILEQHLRDADEGIRIG
DPGAAIDVLTSFARIAFGIHPFAPRALPPFWEGVLAGWLRGEDPSQIAGEEVTDTLEFIE
DSLAYRLPWALEAVRVRATAHEDPVGDLWALLTDEHGLAVAALETGTLNRSAALLMQAGF
SSRAGALAAVTVGGGTFTTVSELHQWMNSEEIRRRADDTHWPTVSSHDLWVGFISRSTAA
PERTWINTVEDAAVTWLLDHQPSSGTPYRAVSLANGETILQAADGRRVGLLEEPLNPNRR
GLLAVTGASAANVVELRYRGPSDLRA

>PFR_JS14 5731PFR_JS14_573[ITranscriptional regulator(1678428:679066 Reverse
MSTSGRPMRPTLSRDYILHTALHIVDRDGSDKLTMRRLGTELGVDPMAIYHYVPNKAALF
DGIAETIWSSLDLGVPSPDESWQQQLIAAMRALRGVLRAHPNAVALVGTQPVTSPELLTV
IEQLLGFLTEAGMPTDADTADLLSTLVNYTIGQVLAEVGEPVGAESAPANYQALSPQTHP
HLSALLNNGWTYDPDAQYDHGLNALLAGWRQT
>PFR_JS14_5741PFR_JS14_574(1ABC transporter family protein(1679063:679836 Reverse
MSLLPSMSIARTTWRLQLRDPGSSVIMTLLPLILVPLLNPSAKAQLILSGYPNASGAERT
VPGLAILCAFLSVEQVTTLFFREHAWGTWDRLRASAASTADIVTGKVVVRFLIQLAQTAI
VFAVGALIFGYRPNGSVLAIGIVVIVFTAMLVAFGVMLVALFRTMDQADTVGMLVGMLLA
GLGGALAPVASFPGWVQSLAHVSPAFWVLDALRRLTLDSAHLTDVMPAIIGTLAFTAGFA
LIAAVSFRSNAVKVGTT

>PFR_JS14_5751PFR_JS14_575(INod factor export ATP-binding protein | (Nodulation ATP-binding protein 1)[1679820:680752 Reverse
MLVAKGIIKSYGNLKVLRGVDLSVERGQILGLMGVNGAGKTTLISILPGLTRPDAGDVHI
GGVDLLRHRRQAARHIGVAPQALGIYPTLTVQENLDCFAGLAGYSGRKARSRTAEIARLM
GLQDLLDRPAGHLSGGQQRRLHTGMALLGHPDVLFLDEPTVGSDVQSREVLLSIVTHMAN
EGTAVIYTTHYPAELEQLDATINVLVNGRITVTGSVQEVTGQWASSSIFLHFRGKTPEVD
GWKEDRGGLVPIRPVSDPGQMLGQTLSTLGAAAGGLDDVRITRPSLEAAYLAITGDHALA
EKEASDVVAA

>PFR_JS14_5761PFR_JS14 576[]Actinorhodin transporter1680900:682327 Reverse
MTQTLTAVEPTTSSRLGRRLWAILAVVLIADAIDLMDSTIMNIAAPTIQREIGGGEGLIK
WLGASYALALGILLVVGGRLGDRFGRRRLFLIGIAGFGVASVLCAVAIDPAFLIAARLLQ
GAFGALLIPQGIGILIATFSREQFPTAASMFGPVLGGASIVGPILAGFLVGANIGGLTWR
PMFLINIVLCAAGLIAGWKLLPPDRDLQKVSIDGLGSALLAVGMLGVLFGLIQGSTNGWT
AVPVICLGLGVAGFIGFALRQRLATNPLIVPALFHNRGFTSGLLIGLGYFAVVNGFAYVV
SLYFQMHLGLSPVGAALAMMPMMVGIIIASFVARPLIPKLGRNLVVAGLATTLAGIVALI
AISIAAGDATNQWMLAPAILVLGLGMGASFSSIYDVAIGDLTTDLAGSASGSLSAVQQLA
SAIGSAVVTTIYFQTSAAADANRPFIASLVVVGAITAVCLIAAPLLPKRAPQDAH
>PFR_JS14 5771PFR_JS14 577(Transcriptional regulator1682392:683030 Forward
MEELHKRDLYTEAMSQTAERQGRRERKKAATSSALTAAARRLVLARGYEAVTVVDIAEEA
DTAVTTLFKHFPDGKNAVIFGDNVDSADERMQSIITAVESRADGQSVLDALHQFFRDRGA
FSGTQSAFVRRVVEAPPLRAYAKERWERCEPGLTTLLAGIVGRPEDAVIRALARIVLQIP
DLAATDMDASRADLDAIMARLEAGWSEFAQRA
>PFR_JS14_578/PFR_JS14_578([Phosphopyruvate hydratasel1683321:684592 Forward
MPRQTITTLDAMEILDSRSRPTLMVRLSLSDGTRARAMVPSGASTGTHEAVELRDHDPHR
FGGLGVLAAVDHVTHEIADAIVGRRFESVGELDESLLALDGTPNKSRLGANAILGVSMAF
TRALAASGGNELFEYLPGIGGQPPRLPVPCFNVLNGGVHAANPLDFQEFMICPTGMDSMT
DAVRAGSEIYSALRARLKDSGQPVGLGDEGGFAPDFAEPEQALDTIVAAIGDAGYTPGLE
GVAIAIDPASSEFRQADGRYLVNGRSFTSAQMIERYQAIVHGYPVWLLEDGLAEDDWDGW
QQLTRELGSRVELVGDDIFCTNPELIRKGIERHVANASLIKLNQIGTVTETLDAMNICAA
AGYRQFMSHRSGETPDAFIADLAVATGCGHIKSGAPARGERVAKYNRLLEIAADHPELAY
GLG

>PFR_JS14_579/PFR_JS14_579(Cationic amino acid transporter(1684650:686113 Reverse
MNTSDRTASPHANPPAPSDDGKASPALKQVMGPGLLLLFVVGDILGTGVYALTGQVAGEV
GGAAWLPFLIAFVIAMMTALSYLELVTKYPQAAGAALYVHKAFGVHFITFMVMFTVMCSG
ITSASTASRAFAVNMVRGLTGSEPADNNPWLLVVALGFIFLVMLINLRGVAEGVKANVVL
TLIEVSGLLLVIFIGLWAITQGRADWSQVVAFQTSSERNTFVAVTASTSLAFFAMVGFED
AVNMAEETKEPTRIFPRILLSGLTVTGVIYVVIAIISVALVPVGNLAASEAPLVLVVENA
APGFPINQLLPWISMFAVANSALINMLMASRLIYGMAQQDVLPGVLARVLPVRRTPWTAV
LFTTAIAAGLILYVSLARGSAVVGLLGGTTSLLLLAVFAVVNLAVVVLKRDRVGHKHFRT
SRIVAIVACLLCLFLVLPVSGRPIGQYQIAGVLIVIGVALWAVTVVINKRVGRTELKHPE
DIPPEVI

>PFR_JS14 5800/PFR_JS14 580(ISimilar to Nucleoside-diphosphate-sugar epimerases1686331:687104 Reverse
MSKRPHTILVVGATGSVGRFVVAEALKQGYATRALVRNLDKAKTLPEGALAVVGDLTDAA
TLDRALAGTDAVVFTHGSNSTEEQAEAVDYGAVRSVLTALGDRSVRVALMTAIGMTKRDS
IYNKENHGRDWKRRGERLLRASGLEYTIVRPAAFDYNAPDAHKLVMRQGEHPSNGGVARE
QIARVLVDALSNDAARHKTFELLDTTGEEQADLTPLFAALQPDEPAAADAPGDSENLPLS
DEPQRVLDDLKRLTDYE

>PFR_JS14 58111PFR_JS14 581(IMethyltransferase type 1111687407:688156 Forward
MRPFAELVAEAQSADITGWGFGFLDGRATEERPPWGYARLLAGRLARAHAALDIDTGGGE
VVNEAPQLPPTMVVTESWPPNAERARKLLGPRGVRVVQTTGDDPLPFDDASFDLVTSRHP
VKPDWRDIARVLEPGGHYFAQHVGPASSFELIEYFLGPLPENRKRRDPHVEAAQAQAAGL
HIESLLTATLRIEYFDIGAIVWILRKCPWWVPDFSPDKYHDQLVCLDAQLRAGRSFVDHS
SRHLIDARR

>PFR_JS14 5821PFR_JS14 582[Putative CONSERVED TRANSMEMBRANE PROTEIN[1688293:689105 Forward
MRSSNPVLTRPDAFVPAGQAGQQYVDAAYQEASYPPGGYPGPSRPAARMTMNDVIAKTAT
LFVILVAVAAAAWMFTAVNPAMALPLALGSSVIALVAAILVTVRRSTSVPAIMAYTVFEG
ILIGAFSQVMESIYPGIVGQAVLGTFAAAAVTLFAYRTFGARISGRMQKIFIFSIIGYAV
VAGINLIALLFGVNLGFFNIGAGAGALSWLFAAIGVVLAVASLLMDFEECERGVRMGAPA
KESWRAGFGLMVTMVWLYTNLLRILSFFRN

>PFR_JS14 5831PFR_JS14 583(IHydrolase, NUDIX family(1689281:689985 Reverse
MHVIGVQRVDKAPVVRLPVGHGEDPRVLLWHRGWVVSRWLSATGADEELVVTAQVRQRTA
TSRTPRRRGHRQDPDLVVAPGEVPTKRQRVAAYAIVRSHRGLLGTICSDRTAVPGRWQLP
GGGLEASETSSQAVIREVREETDQSVALRRLVDLQSDHWVGRAPNGRLEDFQAIRIIYTA
VCTAPTEPEVLDVGGTTEASHWVSLRGWRSLPWTSSARSALDRHVDELSGLFAR
>PFR_JS14_584[1PFR_JS14_584(Hypothetical protein(1690034:690999 Reverse
MSHTVRGYLRSLGAPITLVSVALVFAVTACGAPQAGQASSSATTPANAQSTQAPAFDLTV
AGHARQVIDFLVAASGNKPVLRVEVTPTAANITYLEDDQAHTIGYANGHISPVDSTVKYI
NQAQFKPSGFNIDNVGELFEKAGEISGSRQQQDLQINEYNQGVVLMTVTTTPETSTVFFR
PDGSIVNKLDFSTADGMREGLSDTVQGASRVEQVVIKPDSLSADVRTDAATIQRRTRQRA
LPSITSNIKDSSDPGTFDPALIDPGLIARLEQTLPATVGRTPSTSVTVTIAQHAGQRVPF
MYFQFSGAEVVTTMAGDVIAK

>PFR_JS14 585[1PFR_JS14 585(Putative 3-methyladenine DNA glycosylase[1691208:691858 Forward
MIDFNRRADAVAPYLLGAIRRGKVAIRLTEVEAYLGPKDPASHAVSGPSGRAAVMFGPA
RHVYVYSSYGIHLSGNIVCSPDGTASGVLMRAGEVVEGVDQALTNRGFIVAASPDEDQAD
ARARRPEAELAKGPGNFGAAIGLSLADNGQPLGGPDDLFELHVPDALAPEIWVGPRVGIT
KARDEPLRFWLPDEPSVSSRKIGSPWTPREGPFTLL
>PFR_JS14_586[/PFR_JS14_586(Hypothetical protein(1691886:691975 Forward
MAGVMMQRSIAALRTRLSLGQAGPFESEK

>PFR_JS14 587(1PFR_JS14 587(Hypothetical protein1691988:692392 Forward
MSEQVSTEDPKTSVVVSRVIAQPIAKVWAVLMTKDGSEALLGRGAVLGEKGQTWTAADGR



TGVVRSVHRGEQIRFWWRKSEELPPSLVDLTLAPTDDDHTLVKVEHSHLRPDLDPAYLQG
WWEASLERIESDAF

>PFR_JS14 588 1PFR_JS14 588[IHypothetical protein1692526:692981 Forward
MKYVKGTLMILGGVFFVAAVAIFIKVYFFDLKALWSLAATNTSIAYSDPRPWFIVTSVGL
LLGGLLFGIGLALTRTTFATRYSRTRKEEKREEADKSGIHGASAAPKPVAAPKRRAGQVA
DKASGGHTGNAPQAGDIVPDEGGTPGPTTTH

>PFR_JS14 589 1PFR_JS14 589(1PF04978 family protein1693007:693513 Reverse
MNAIDLMQDCFVRVSDTLPHLLDGLSGDDLLWRPGPKANPMAWLVWHISRCEDSELDALT
DIPQAWGQGWQQKFALPYPPEDGGYGQTNEQVAAFNVSDPDLLLGYFYAASARAAKVLEQ
ERAKDLDRIVDTNWNPPVKAGTRLVSVANDITQHLGALGYVRGLVETR
>PFR_JS14_5900/PFR_JS14_590(HAD-superfamily hydrolase, subfamily IA, variant311693510:694124 Reverse
MTVKALLTDMFGVIAQIQPESARTRLVRIAGAEPDAFWAAYWAHRPDYDQGISTPLDYWS
RVACDLRMDFGTEQLMELHAADIDSWSLRHQDMIDALPRVRAAGYRLALLSNIPTSLAEH
VYAVDEFMDEFEVVAMSCHIDAVKPSPAAYQWCIDRLDLPADEILFIDDSQRNVDAAAAV
GLQARLYRGVDDLFATLSIEKSRI

>PFR_JS14 591PFR_JS14 591[1FMN-binding split barrel1694302:694949 Forward
MDNQIHRHPERAVTDRARLDQLLDEIGLATLSTVSPDGEPWAIPINVARAGDRVVMHGST
GAGALRHAAAGAPIVLTIATVDALVVGATAFSTSVNYRSASLRGVATRVTGDEQVALLGA
LTEAFLPGRMGEVPGLTHKQLAATMVLALPITADNWIMKVRAMGPDEMVVDADGGGAGGW
GGIVPVRTVLDEARPAPWAQGAVPESVRLAQERRR

>PFR_JS14 592 1PFR_JS14 592(Hypothetical protein(1695054:695584 Reverse
MRHFSAPRPRTLRWTAAVLAFATVLTVLAWTSGSNPMLLTLAILLALLTVVALGVAQATA
HPTSHPDLDDAEAGDTELIHLDRSTVPGETEDDRRLDVDPHQVHDLGGLIDWIGSNNYLT
TAAPEGGSWLVRLGQQKAATINADGSVTHVLPASTPLAAGNHVTVQWRAARGLPGR
>PFR_JS14_5931PFR_JS14_593[Peptide methionine sulfoxide reductase MsrA1695704:696339 Reverse
MFRFDEPVTLTAENALPGRDQPVLGMPFFHRVFGDPLDRAFPGAQTAYLAAGCFWGVEKL
FWQQPGVLSTAAGYMGGFTRNPTYEETCSGLTGHAETVRVVFDPTQTSYEQLVRVFFENH
DPTQLDRQGNDVGTQYRSALFTTDDEQQAIAERVRDSYQRDMSAAGYGQLTTEIGNGGPW
YFAEDYHQQYLDANPHGYCPVHATGIPCTAA

>PFR_JS14 594 1PFR_JS14 594(1Uracil-DNA glycosylase 2(1696451:697140 Reverse
MNAQPIAQLMAPDWAAALAPQEPQIHAMGKFLRGEIAAGRGYLPDGDKVLRAFSRPMADV
RVLIVGQDPYPTPGHPIGLSFAVNRDVRPLPRSLVNIYQELSSDLGIPPAPHGDLTGWFD
QGVLLLNRCLTVRPGHPASHRGKGWEPVTQAAIEALVARGGPLVAILWGRDAQSLTPMLQ
AGGVPIIASPHPSPLSARSGFFGSRPFSRANAALVGAGAQPIDWDLNER
>PFR_JS14_595(1PFR_JS14_595(/Integral membrane protein1697321:698751 Forward
MPAFSLGRRMIRRPTRPQHPDEAPHPSSGPEPLTGEQLRELEDLRAASVESLVPRPLRTA
AAWGWRLLIAALIGLMWWLGGTLSEIVTPLATALLLTAALMPLNLFLRKHRWPHWLAAL
TCLLLLVMIIGGLLTLVGAQIGTQWRQLGEQAGKGVQAFITWLGTGPLHISQDQMNNWLS
QARTHLETQQNQIVSVATAAGSGVGKFFAGLAMALFATFFFLKNGGHYARSIIGTLPRAN
RIAAQGPLKSGWHALVNYVRAAVVVAAVDGVGAGVGALILGSNLWMAIMALTFVCAFVPL
IGALFSGAVAVAVTLVTLGFWKAVIMLAVFVAVLQLEAHILQPLLLGRAVQIPPLVVLVG
IAVGMTLSGVVGGIFAIPIVAFATGIIRGIRHQGEDLAELAPGSSGDDPPETGGPSRLAD
QGVDGGAGPTADPLATARGASSSGTTSPAASGMDAPPTVAGTDPPSTAGEGGVAQP
>PFR_JS14_596//PFR_JS14_596( Hypothetical protein(1698837:699799 Forward
MSESTELDAILTDLVTGAIGTAEAARRIKALAPAPSPSQPPEEAAYDHTEAVDGTPDAGS
HQEAHAEQAGNRSEPAQGPREPSGSHGVTAVQVRVTGRRVRVLGDQTIATVAVEGPHSLR
RRGDLLEVISEDEPKSSSRGFGLGRIPRSREDLRRIGLGEPLIVRVNPQIEVSVELTGGS
LNTAGVPYLDTVRVTGGLTELRDVTRVSDMLVQAGGASIHGDFRGGRSRVKVETGNLNVA
LTPTANVTITASARLGGVSWPDDGAGLDEFVAGNGAGRLDLNAFVGRISVRRDDGSATSP
DAGATRDSGAGKQWWEVWKD

>PFR_JS14_5971PFR_JS14 597 1DoxX protein(1699915:700349 Reverse
MGIAHFAARSLFATVFVRRGYAVFQNADQMAGVTDDLLDKVPAPVRDILPDVSAVTLTKL
QGGTMTAAGVALALGIAPRLASLVLAAQMVPTTYMGHPFWKYEGGDKVNQQIHFEKNLSL
TGGLLVTALGGAKKAKKAKKAKKA

>PFR_JS14_5981PFR_JS14_598(ITranscription elongation factor GreA[1700436:700939 Reverse
MSDKQTIWMTQDAYTKLQEELDYLKGEGRSLIAKKIGAAKAEGDLSENGGYHAAREEQGQ
QELRIRQLEQMLQHAEVGEPQGAPDEVTAGSTVTVAYDGDPDDTDVFLLGSREMMGVDKS
VDTQVFSPQSPLGAAVLGRSAGDTVEYQAPNGREVSVKIMKVESFAK
>PFR_JS14_599(1PFR_JS14_599(Mycothiol conjugate amidase Mca!1701034:701960 Forward
MSVPTSDPSNAGLRLLHVHAHPDDESSKGAATTLKYVHEGVRVMVATCTGGERGSVLNPA
MDRPEVWDHMPEIRRSEMAHAREILGVEQRSLGYIDSGLPEGDPPDPLPPGSFATLDPEV
AAAPLVKIIREFKPQVMTTYDENGGYPHPDHIQCHRVSVAAFRQAADPEVLPEYGEPWQV
SKLYYQMSFHRLRYAALDAAMHERGMDSPYSERLAEWENRDYEQRITTRVPCGDFFARRD
DALRAHESQIDPHGFWFAVPLDIQRKVWPTEDFQLVYSRVPTFVPENDLFDGLRPGTKAP
DPSDTWII

>PFR_JS14_600/PFR_JS14 600[]Conserved protein containing thioredoxin domain(1702133:704817 Forward
MANRLVAESSPYLRGHADDLIDWWPWGPRALAEARRRQLPVLLSVGYASCHWCHVMAQES
FRDPQVAQFVNDNFVAIAVDREERPDVDQVFMNATQALTGQGGWPMTVFCTPDGEPFFAG
TYFPSQARDGQPSFLQVCQTLARAWAERRDEVVESGAHIASQLADQASVADPAGDQTGEP
PAADELLAGALALVDPDNGGFGTAPKFPQPASLDALMVTGEPHQIGAVQLSLEHIVRGGI
HDIVGGGFHRYAVDAAWAVPHFEKMLDDNALLLGTLTRAWRRTGPETGDLREHFELAIRG
IVGWLSREMAITTDAGTAFASGQDADSLDADGQRVEGAFYLWTPHQVEAVFNRRDALFAQ
AVFHLTPKGTMPDHSSTLRLHGDPDPDRLKRILGELREVRAERPAPARDDKVVAGWNGLL
ADSLISAAMVFGEPEWLTMARSVLDYLWSVHHFDTDHAARSSLAGVAGPAPAVLEDYAGF
ALGAARLAGATGDTELLDRAVTVLGRGVELFGADDGGFFDAQHDEALFTRARQLADEGGP
SATSIMVTALQVVAGLTGNRDWADRARRAEPGLWQVLEQTPLASGWGLTQLAIDAQATAG
MGRAQVAIVDPESRPMGLLARAVWRLAPEGTVAALGTPDAPGFGELFAQRHDIDGAPTAY
ICRDETCFDPVTDFTRLRDPLWRRVVRASLPADGRRKGTRPAHDHGPGDRAHGAPGHDHG
PATDGMRVMSHVATDKPRFEWRTLRTAEFGFPGDQRDALVAAVLDGTKTATSEPLDGYRR
HDLDPGDELGNYEVVVDSLNQPVALIRINSVATVPLADVDQAHAARDGRGFTTAAQWRTA
HEEFWNSDDFRAKLGEPTLELGDDTPIVLLGFRTYRPGDVVAGHVVDFSDVPGA
>PFR_JS14 6017PFR_JS14 6017ASCH domain protein[704855:705373 Forward
MDLPHRAPTGEDAAPVAQDKPPFAWRELPRAEFGLPGELRDILLTALMAGTKTGTSSLLA
EFEREGRDPLAERGGYELVVDSDEAPVAIMRIARVQVLPFAQVDVAHAETEGFPTIEQWR
DAHLALWTSRVFLDLLGEPPIMLDGDTAVVLTRFRAYRPGDIVAGHVIDFDA
>PFR_JS14_602(IPFR_JS14_602(/Isoprenyl transferase 211705386:706195 Reverse
MVHHEGASETWDRLSPTRLIYSTYETRLRAGLDPREMPRHVAVLADGNRRWARTNAPGQP
LEVGYKAGADKLREFVGWCDEVGIGVVTLWVLSTENLQRSGPDELLPLMGVIDRLTRDLA
AVPDYRVQPMGDLDLLPESLATTLREAALETIDNTGIHINIAVAYGGRHELRDAVRSLLA
AEAAKGTTLEELSRTLDPNQIADHLYTKGQPDPDLLIRTSGEQRLSGFLPWQSAHSELYF
CEALWPDFRKIDFYRALRSYQQRERRFGK

>PFR_JS14_603/PFR_JS14_603[IChannel protein, hemolysin 1l family protein(1706394:707131 Forward
MGSQRQGSATRRRTARPSTDGAGHPAGAERSDTAAATPAKPKMRGWLHAGMTPLIFLAIL
ALIVHTASWSGRLAEAIYLVTALMLFGNSAIYHRGHWSPRISGMLRRFDHSNIAIFIAGT
YTPLAVLMLHGASRVTLLCIVWACAAVEVACRNLWMGAPRILYTGLYIAMGWAAVFWIPQ
FWRAGGPGVVIWLIAGGLCYTVGAVVYAFKWPNPSPRWFGFHEIFHAGTVVGAACHLVSI
WLAAG

>PFR_JS14_604/PFR_JS14_604(Exodeoxyribonuclease 7 small subunit[1707176:707418 Reverse



MAADEQPELSYEQARAELADVVTKLESGGVPLADSMQLWQRGEKLARICRGWLDAARATI
DKARQADQAASDAGEIADDE

>PFR_JS14_605PFR_JS14 605 Exodeoxyribonuclease VI, large subunit[1707465:708616 Reverse
MIELRRRAGAYMHFLTLRDTSSEVSAQVTATTAVLDQAGPLTEGTTVLANVRPRVWNKTA
RLSFECFELRIAGEGQLLAELEKLKRKLQAEGLFSPARKKPLPMIPRLIGLITGADSAAE
RDVLTNTQRRWPSARFRVRHALVQGPSSVADVTAALAELDADPQVDLIVIARGGGSLENL
LPFSDEGLVRAVAAASTPVVSAIGHEPDTPILDLVADLRASTPTDAAKRIVPDAAEERHA
VAQLVARARTAIIARVSNAQAELNQLVSRPVLSDPSAALSGHTEQLEMMRFRLDTAIDRL
LDHERTDVAHAVQRIRAMSPKATLERGYAIVADADNASVTSVTQTEPGDQLMVFLSDGRL
VVEVDDTLPGGSGPAGADDPPAR
>PFR_JS14_606//PFR_JS14_606(14-hydroxy-3-methylbut-2-enyl diphosphate reductase1708633:709871 Forward
MVFMRSTQPLTHPTTVLNRSAVWGVWPGFVAGAAEADAAADAGWAGPEVRAPCGDGGPEC
GVGLAGCDMTTTLVAGCAHTLDAMTQEGSTDRPAKHVVVAAPRGYCAGVDRAVVTVQRAL
AVYGAPVYVRKQIVHNRHVVETLEQQGAIFVDELDEVPAGALVIFSAHGVSPAVREEAAR
RGLRTIDATCPLVTKVHHEAKRFAKDGVPIVLIGHEGHEEVEGTTGEAPDDITLLQTPED
VDALELDRNQPLAWLTQTTLSVDETRATVERLRERFPNLLDPPSDDICYATQNRQSAVKL
IAKHSDLVIVVGSQNSSNSVRLVEVAREAGAKQARRVDNADEIDPDWFDGVNTVGVTSGA
SVPEELVDGVIARLAQLGYPRADEERLVEESLSFALPPELRERRAGHAVRRS
>PFR_JS14_6071PFR_JS14_607JRmuC family DNA recombination protein(1709803:711152 Reverse
MSISTVVIAVLLLAVGLAIGFFVGALHTRARDIGRSGELAGAVAQRDALQAQLERTQADR
EAMSREFQRLSGEAMQRQTLAVNQTAGERLAETKLLMEPVAKSLHEMNDRLLQVERARAQ
GAADLAQQVASVRHSNETLRRETEALVTALRKPQVRGAWGETQLKRTVEIAGLVDRVDFD
TQVATETADGGLRPDMRVNLADGKVIFVDSKAPLGNFIDAFQTDDPDQRTRLLDAYVANV
ITHINQLGAKNYWRLDAGSPEMVILFLPSDALLQVALDQRPDLHEYAARHGIFLSSPSIL
IPMLRAVQHGWKQAAFAESAQQVATLGRELYERLSTMGSHMDKLGRSLGGAVKAYNETVG
SLEQRVFVTARKFGELQLADDELSSPRAAETSPRVLTAPELVDDTAALEAAPPDPATAGP
GSPATPASAASHGVAGPALTQLGRQGEAQ

>PFR_JS14_608PFR_JS14 608(1M18 family aminopeptidase(1711302:712573 Forward
MATMADPSEFMTAFAQFISSSPTSYHAAETMSALLDRAGFEAMDEKLPWTGVAGRRYFVR
GGAVVAWIAPERVEPTTGFRIVGVHTDSPALKLKPEPVYDNAGWQQLNMEVYGGPLINSW
LDRELGLAGRITTRTGENHLVRTGPIMRVSQLAPHLDRSVNQALTVDQQYELMPSYGLGS
EPDVIELLCGQAGILPTEFGFADVYAYPTQEPALFGNQSEFFASSRLDNLSSVFPGLLAL
LRVKSPHDVVVFSAFDHEEVGSSTTSGAAGPLLSDALTRIAAGLEVGGDAYQAMLARSSC
ISADAAHSVNPNHVSKYDPVVRPLMNQGPALKVNAKQRYATDSVTASLWLRACEAAGVVH
QSFVSNNDVPCGTTIGPITATRLGIPTVDVGVPILSMHSTREMCGSQDPQLLSRALEAYW
MGA

>PFR_JS14 609 PFR_JS14 609(1GTP-dependent nucleic acid-binding protein EngD[1712668:713741 Forward
MALTIGIVGLPNAGKSTLFNALTRNDALAANYPFATIEPNVGVVGVPDGRLDVLGKMFDS
AKLVPATVTFVDIAGIVKGASQGEGMGNAFLANIREADAICQVTRMFTDVDVTHVDGQVN
PGSDLDTITTELVLADLQTLEKVLPKVEKEAAIRKETRPKAEVYRKAYETLAAGTGIFQA
GLDPEPLHDLWLLTAKPYIYVFNCDQDQLADADLLDRTRKLVAPAEAIFLDAKFESELVE
MSDEEAAEFLADTGVEEPGLNQLARVGYDTLGLQSFLTAGEKESRAWTIHKGWTAPQAAG
VIHTDFEKGFIKAEVVSFNELVEYGGMKEAQAAGRVRLEGKEYVMQDGDVVEFRHAT
>PFR_JS14_6100/PFR_JS14_610[Hypothetical protein(1714089:714220 Reverse
MARTPGAKNRTPRELRAEAKRLNERANYLEKLAKLKKSKEKKS
>PFR_JS14_61111PFR_JS14_611[1Hypothetical protein(1716007:716315 Forward
MIEVELGGTKFYPAFQFRDGKIVDALAEINQALARSCGGSDLTDVARALLNWWQTPHPDL
PQDVDGSDRSPLDLLGSVTEEEFAAVIDESDARGSFAVSDLG

>PFR_JS14 612[1PFR_JS14 612[IHypothetical protein1716486:717085 Forward
MDDPSHDPYCDQRLLAQVRESFGRVVYSHKTHEKQADISFSKYRWQQGILIALTAASSGT
FLTLVFGLFSNSTWTSLATSFCALLVSWMSLGAKTFKFDETSAAHRDIASKLWDVRESYI
SLIADMMSGEISDADARKRRDELQTLARDVYSTAPRASGRAFARAQDGLKNNEEMTFTTR
EIDLFLPEALRLCGDEAQR

>PFR_JS14_6131PFR_JS14 613[IHypothetical protein1717082:718389 Forward
MKTAEIFDGLLSALKLGDTASVIASRRDEIAKALNKDFREKDGCSDYKLMVGSFGRHTAI
KGVSDLDMIYILPPGIRDAYASDSGPRRMLERVRDDLKARYPSTDIRVDQCVVRVQFAAN
AFKFDVQPAFDNADGSFSYPDTKSESWKTTKPRDEIQATRECNLRTSTNMRHLARMARAW
KNANGVVMGGLLIDTLVYRFFEQTREFDAVGTGSFDRMARDFFEFLKNEPEKGYYLALGS
HQRVDVKAKFQPKATKAYNRCVEAMEADGASSANATWREVFGASVPLAESANDARSFKNT
EEFIEDRYPVDISDTVSIDCDVTQDGWRPMKLREMLRTGTLLKADKRLRFTVVACSVPQP
YTVKWKVLNRGPEAERRNNIRGQIVDPTASGVRTEHSDFRGEHIVECYIVKGGIVVARDR
IDVPISTTSAHAASS

>PFR_JS14_6141PFR_JS14 614(1Abi family protein1718707:719636 Forward
MAEQVKSYKTYDEQVDLLLRRGMLIEDRAVAAKTLARVNYYRLSGYWYPFRVKCEDGRAD
DFYPGTRFNDVVALYEFDAKLRGATFEALMPIELAIRTLLGHELGRVDPSAHLDPTLLGP
VARRGDAHAKWLRRYNESLRRSREDFVAHHKKKYGGQVPVWAPVELLDWGSISRLFEFAP
LGVQEAVADACSLRAPQLGSWLKVLNVVRNTCAHHGRFFNRVHAITPKLPAAGLHPDLDA
VNADYNRTFGLLTLIQFLLDRLDAGPGDLLPDVVAAYPDVPAIPITHMGAPGEWRGSSRL
WNGGQSPEA

>PFR_JS14_615(1PFR_JS14_615[1Transposase, I1SIxx5(1720687:721721 Forward
MARVGLSFSDRSEISTASKAGWSVRRIARHLGRCPSVILRELHRNSTKTRGYQAVTADVR
AQRRRARPQQRKVAGDPVLQARVEADLAASWTPNEIAGRLRLEATDPTVERMANSADARG
RTVSGEAIYQYIYAIPKGELARKGIFLQSKRTKRRPRTTGRTRGGPIVGMVPIAERGEDA
AQRRVPGHWEGDLIIGKNGTSCAATLVERMSGFTGLLALSSKHAEPTADAVIEFFNDLPE
MMKASLAWDQGSEMAQHAKVSLATAMPVYFADPHSPWQRPSNENTNRLYREYLPKGTVIP
DHQPYLTTIAEEINNRPRRRLGYLTPTEAFARLLAGEPHVASTP
>PFR_JS14_616//PFR_JS14_616[Hypothetical protein(1722348:722572 Forward
MPPTSPTPPGNQPLWQPAQGYGAEAPAVVTAPGSAPQATAGSAAVTPWAVVLLVVGAVLL
FSVSFFAGYLWGWV

>PFR_JS14_617/PFR_JS14_617(Hypothetical protein(1722572:723681 Forward
MKRVLIVVLALLLIAGGLAGNAFRNARMLAEGASYRFSTTVNPAASASATPAGGSSPSA
STGAGNSATIDVSYEAVIAHVDKSTVAQVTNQTTGQGWQAHIARSSGSGYTLTAPDMPSF
TIKQSANPFGSASLSTSADEIAAKDKSLQAQHPATSAPSAPASPSQGPTAAPSPSSVART
QILSASPLLANGQLDPGVTVRSGDPSAASALECTTSGSILESFDCSPALVTGAEACWLEP
STGAGSVNILCVDAQPRTFIRYKNVAVATGGSASGSEPIWIETDDGSQYRAKADGALDIS
SDNYSPIFLCAAGPCRQSGDNVLWSPTDASPHIDTSQGTWRVLVGTVTSEAPAVKRSEAV
TKAWVTSGA

>PFR_JS14 618PFR_JS14 618[IHypothetical protein1723775:724545 Forward
MKKLLAGLLIVLIAVAGFAGGNLLRQHTMLADGASYRFSLVVPAADQSVAAATATPAADS
VAGPPAGSSLTYEAVIHTREGSSSADIVNQVTQQSWRAEVVRSVGRGYKLIAPDRPTFTL
EQSLNPLARPTLTTTPQEVTSHPEAAPSAPVSTPTPACRVYSGAELGQIVGRQPIAERGP
AHQEIMYDKGGWTMLKLPDRYYGSGSWHIFHTVDCVPRPVLMYGSDASDNFSVARMTAAG
IPADLQAFVRGLGIFP

>PFR_JS14_6191PFR_JS14_619(ITranscriptional regulator(1724509:725474 Reverse
MDEPLDTTTLREVLADLPFLVAVADEGGITAAAEVMGVPQPSVSRAMARLSDRIGAPLLR
RDRRGVALTDAGTTLLDYARSTRTAALAGVTAVHRELERAGASVTIAFQHTFGRRVVPAL
LRALLADRPDAHVDLRQGARESCIDLFEKGVADAILVSPPLPPTKHAHTLRLYAEPLVLT
VAPEHRLAGRDRVQLSELADERLLAMTPGYGLRTIVDELLRDAGISRTFAFEGEDIQTLR



GLASAGLGVAILPPAIQPSDDVVEVPIDHPAARREIGVSWHGDAAPAGSAAAALQDLLAR
DHRWVVTPGGHGKIPSPRTKA

>PFR_JS14_6200/PFR_JS14 6200]Putative MFS-type transporter yybF[1725632:726783 Forward
MVVALTCAGLATFAQLYSPQGILPLISARLHVTAAHSALLISAATIGLAAGALPWAWLGD
RIGRLTAMKSAMAAATLCGALGLLMPGFGAVLVLRVAEGFALGGVPVLAIAYLGDQVSPA
FTARAAAVYVSGTSIGGLAGRLVAAPIAEWFGWRIGMASVLGFAAVATAVFMVIAPAVRT
PGRPEGKGHGTRRAALRALLEPGLLALYAVGFLLMGGFVAVYNYLAFRLRAAPFGLPTTV
TSLLFLAYLAGTVSSQRAGRLAGRRGRLGVLLGAIAVFILGVGLTLVPALPVIVVGLVVL
TAGFFAAHAIASGWAGVRAPAGGAQAPALYNVAYYAGSSVMGWFGGIVFVGMGWVGLVGL
VAVLAAAAAGLAVSTLRGAETVG

>PFR_JS14_6211PFR_JS14_621[JFrnE protein(1727190:727885 Forward
MTTQLFDHADDRIAVDVWSDVMCPFCYLGDGLLGKALEDFPQADQVDIRYHSFLLMPDLP
EGVTRDLSDVLENERGYPREQTEAMNARITEQGAGIGLDYHFDDALATNMRRAHELSHFA
KDAGKQHAMVQRLFRAYFTEGLDLGDVDVLADLAGDVGLDRDAAVAALQAGTYADDVETD
IAQAQQLGISGVPFFVFNGKYAVSGAQPAEAFSQVLNTVWKESTEAAPAGE

>PFR_JS14 622[1PFR_JS14 622[Hypothetical protein1728458:729330 Forward
MSGISRLNRLWHAVKGILPVILTLVMIVASIIVVLAIMSTFSQLWGWATFMAVVMAAIGA
VSAWLNTKRGSARQHHDSLAQREMAAVALLANSDERSQAVAVIELSQLIIDWSLAREASW
KTVEGKQGQRDIVDYPEWDRIRELTRLAFFDIDTTWQHRDNVIIRVSPGDGGSELVRHVR
AERLQLVVKRFQATPVKAGWSHRGARSLLPYLDFSCIDLRGQFLGDINLSGVKLAGAKLE
ESDLSNATLTGADLTGVTYSGKRSRSGRTLPETRFPEGFDPESVGMIRVE

>PFR_JS14 6231PFR_JS14 623[IHypothetical protein1729409:729675 Forward
MSDSLKERFGANLRAERQRRRLTQESLAEFLGVTPRYLGGLERGERNLTLDSIEALAEQL
DIDPLQLLVGPAAARRIQARRVQLRSRS

>PFR_JS14_6241PFR_JS14_624[1GIpP family transcriptional regulator(1729654:730313 Reverse
MSDREAPHDERSATLPNALIHRLMAVPAGRSLMTRLTHSPVIPAVSGVDALEGFLDSPTE
SCLLGGLSVIALQRALTQLIAADIHPLVNLDSLSGLSRDRAGLDWLQAMGVTGLVTTRLS
LLQSAPHYGFLAIQTLVLGGASLVDSALSALESAHAGLALVAPAPVLGRLDPAALPKLQP
FLASGFVRNVDDVDDALAHGAIGVTSSARGLWGYERERS

>PFR_JS14_625[1PFR_JS14 625(1Alkylglycerone-phosphate synthase(1730402:731934 Reverse
MISKQFQVTGYSEGYYKVGEFTPPRWVDDGLAKPITGATPRYGDGRVVAVPEGIVEQLRG
IGDAVYTGTDETAERTRDWWPGTMLAHTDGDPATPDAVIVEASGVKQVQAVLRLAAANGI
PVTVAAGRSNVTGSTLPLEGGIVLDIHTMNSILGFNPTDLTAECEPGVFGDVLEERLQTA
WGVTTGHWPQSLGLSTVGGWVACRGAGQLSTRYGKVEDMVTELDVVLPSGELVTLGGRQR
AAVGPDLKQLFIGSEGMLGVITRVVLRTHALPDYARYAAYEYDTFEAGLDACRRIMQRGV
TPAALRLWDNMEGDYYFGNGGNTLLLILDEGDPRLVDVTVDIASDEAATTGTAVDAEPIF
QKWLATRFEVPAQNAFEDDGAWMADTLEMTAGWSQLPRIYQRVQSEVGALEGTFVVSAHQ
SHAYTDAACVYFTIQGTLPIKDRAAWYRAVWDVADKVIIEEHGQLSHHHGVGVVRTPYVA
ESLGGGMEVLRAVKQALDPGRMLNPGKYGL

>PFR_JS14 626 1PFR_JS14 626(1Glycerol-3-phosphate dehydrogenase glpD2(1731931:733616 Reverse
MIRVARSDVKAALRQQASAGPLRLERSEALARLGSERFDILIGGGITGAYAAFDAALRG
HKVALVEKGDFASGTSSKSSKMIHGGLRYLQQANVRLVAHSLLERQRLRNNASFLVQRLP
FIFPVMMRHGVFDRRLSLGFSAALSAYDVLGGYREGVLHRKLSRDELLVHAPTLKPEQLI
NGFLFYDARADDARLSLAVARSAAAPGAAIANYTRATRITRDTGRVSGAVVEADGQEIVV
RASVVVMATGSWLRDWDGTAPGTDAPTIRPAKGVHIALPWLKIRNTSSLTFQVPGQKTPA
TITRWGDSVLVGTTDTEYTGDLDHVGCTADDADVLLHAVTSSFDTDVSATDIQGSIAGTR
PLVARSNAKNTAEIPRSSEVRTDPDGLVSILGGKLTIGRHMGMQGIDAAEKVLGVQRRCR
TADTPILGAAGYDEASFTASGGWEDHLAERYGTESRFVSQIMADDPAMREPIVAGQPYLA
AEVVYAARHEMAHTVDDVLARRTRLRLFARDASDGAARRVAGLMAPELGWTPQQVDHQVA
AYHEAIQTERQLLTTNTEAQA

>PFR_JS14_627/PFR_JS14_627(Bile acid:sodium symporter(1733756:734859 Forward
MAALSARAPDEQTGYMVTTRPPRHRPDSSGSGGGAAWLERWQVPLYLASLALGAAVGYLW
PAGALGFGTAINPVLMVLLYATFLGVPFARIRAAFADVRFMACVVVLNFVVVPLVVFALS
RPVAFDPSLLVGVLLVLLCPCVDYVMVFTRLGGGDAGRLVAASPVQMLLQMVLLPLFLWL
FAGGAVVAAIHWAPFARAFLLLIVVPLVLSVLTQQLARRQGAARVVMRAMESAMVPLMMG
TLMVVVASQFGHVAAQFGLLVRVVPLFVGFLVVMPVLANLIGRLGGQPVVIRRTLAFTGS
TRNSLVVLPLALALPPEMALAASVVVTQTLVELLGMVTFVRVIPRLIRQRPGPGRGAPGQ
DVRAIGG

>PFR_JS14_628//PFR_JS14_628/JUPF0324 membrane protein(1734955:736118 Reverse
MSRVEPDVGAIELPARDAALLGPSDDESVVGRLGWAIGGFAIVIALGVLVGVLSEGVPTW
TKGTGFGKVAGSIEFPVYAIIVGLAGNGLLSALHVRERPSGGFRTEFLIKTGLVLLGASI
NFSVIVRAAGPAVAQAVLLISSVFFATWWIGGKFGLDDRLRALLSTAASICGVSAAIAAA
GAVKAKKEHLAYTASLVILFALPSIFLLPWLAGVLGLSPAVTGAWIGGNIDTTAAVTAAG
TLAGEGPLQIAAIVKSTQNALLGVAAIALTVYFTFKVERTEGSPRPTARVFWNRFPKFVL
GFLAASVAATIYAGAVPAEVSKAAIGVANNLRTWFLIFAFVSIGLEFNISSIKQAGWRPV
AVFGSAFTVNLVVGLVLALLLWSGFTI

>PFR_JS14 629 PFR_JS14_629(Hypothetical protein(1736115:736288 Reverse
MSFSPTPAQPAETTHRSPDDPDGAGKFSVSEDWLAVVVGLVLLALALTGVIPAGLIP
>PFR_JS14 _630/PFR_JS14 6300 Thiamine-phosphate diphosphorylase(1736803:737450 Reverse
MTSRNRQWRLGRLGRSRLYLCTDSRGSLDDFAAFVEAAYAGGVDIIQLRDKHIDALSELR
FLSVLRDAALRHDALFAVNDRADIAAVSDADIVHVGQDDLPVAETRQVVGREVLIGRSTH
SVDQAREARLADTDYYCIGPVWATPTKQGRPGVGVDAVRAVAQQADDKPWFGIGGVNAQN
LAQVTDAGATRIVVVRALTGADDPAAAARELLARL
>PFR_JS14_631/PFR_JS14_631[/Glycine oxidase ThiO[1737626:738879 Forward
MAKHVIVIGAGVVGLACAWRLRRRGHRVTLLDPSPASGASHAAAGMLAAVSEYYFEEESL
LALSLPASRLYPQIIAELARRTGGPTGFRDIPTIVATADSADRERLEHLGDQQRSIGLTV
TALTPSKAREMESFFSPRISGAFLAEDDRQVNPRVLAGAYLSDLEADEGCDVRPLAATEL
LWRDGAVVGVRAAAVPGAEVFTHRFDERAVDTDEMTGDAPSWSSEDLPAGDSIDIAADLV
VVANGLLSPTLAGLPEGLEWPIRPVYGDVIRLRTPEHLRPLLTRTVRGLVHGRSVYIVPR
EDGTIVIGATEREDGRDAVLGGGVLQLLRDAQDLVPAVAELELVEATARPRPGTPDNAPI
LGPIAPGLIADTGTYRHGILLSAQTAVVVADFVDGTAGQDEWAAFDPWRWSKQEARA
>PFR_JS14 632PFR_JS14_632[1Thiamine biosynthesis protein(1738876:739109 Forward
MRVTINGEATQVDADTVAALVTQRTGRALSPDGTPADGGRLGLAVAVNDEVVPRRNWQAT
ALTEGATIEIVTATQGG

>PFR_JS14_6331PFR_JS14_633[IThiazole synthase(1739112:739942 Forward
MSASTLSSTTQSSTTQSTEQADRPLVIAGREFGSRLIMGTGGMRSLESLDEALVASGTEL
TTVAMRRHKPTAGPNIFDTITGHGIAVLPNTAGCQTVREAVMVAQLAREALDTTLVKLEI
IADDQTLLPDATECLHATEQLVADGFTVLVYTSDDPVAARRLEDAGASAVMPLGSPIGTG
MGILNPYNIRTICESLSVPVILDAGIGTASDAALAMELGCDGVLLASAVTRADHPAVMAR
SFRLAVEAGRLAHLGGRIPRREEALASSPMEGRPDL

>PFR_JS14 _6341PFR_JS14 634[1Molybdenum cofactor biosynthesis protein moeB2(1739951:741195 Forward
MTLPVEPTERELTREELDRYSRQMILPGFGMTAQRRLANARVAVVGAGGLGSPLLIYLAA
AGVGELTLIDNDTVDVSNLHRQVIHSTASVGRPKVESAAEAIARLNPHVRVEARAERLDI
DNVLELLDGHDLVIDGVDNFETRYLIADACEILGLPEVWGSVLRYEGQVAVFWSGHGPAL
RDLFPEPPEAGSVPSCAEGGVLGVLPGQIGMAMANEAIKLITGVGEPLLGRLAILDAARG
AWRELRIAPDPDRVPVSELSLEAVSCLMPIAVAGAAHDDPSLAVSALQLQEMLQARARGE
LDFDLVDIRQPEEYSVGHIEGSRLVPLGTISVDPAPLGTILAGPAHSVDPVPTDPGVPDQ
VALPRDRDIVITCRSGARSGRLLDRLVAAGYGRVKQLDGGVIAWQREVDPSMGV



>PFR_JS14_6351PFR_JS14_6351UPF0324 membrane protein(1741263:742345 Reverse
MDNQSSEVLDIEPPLAAELADAPGPGRRSRVSRDFWPGLGLCAAVGLAVLALGSVVPSLS
PMLVAILAGIVLRNVVPIHAALEPGIALAAKRVLRWGVVLLGLQVSIPTIIGLGPGVLVI
VTCAVAITFCSTLAMGRLLRMDRDMYTLIAAGFSICGAAAVAGMQGTIRASEEKVAAAVA
LVVLYGTLMIPATAGLAALLGFGPGDAGTLIGASTHEVAQVVAAAGIAGGGPLLAVAVTV
KLARVSLMAPVVAGVSLLRNHCATRVPGQKRPALMPLFVVGFIVMILVASIGIVPAPVLG
GVKLVQQFLLATAMFALGLGVHVKSLMKLGARPVLLGLFATVVIMAVVFAGIFLGLGANI
>PFR_JS14_636//PFR_JS14_636(Transcriptional regulator(1742382:743335 Forward
MDPRIRSYTFCMTTDGATHPLDRSLTPAVLRLLVLVEDLGGVGAAARACGVSQPSASRAL
AGVEGRLGCLLLRRTALGSSLTPEGLALAAQARLVLKAYDQLESLAHDLSRGTPGHVRLA
ASRTVGEQLVPGWLGALAGQRGDLQVSFHVGNSDAVIQQVRAGEVPLGFVEVPTPPVGLA
HEILLYDRLVVIAPPNHLWVGRPVGLDDLAAAHLVEREPGSGTRSMVDTVLPHRASPAAE
FDSNTAIVRAVAAGLGPAVLSELTIGENARTGDVVVVPWAHDPPKRPLCAIWQSALTSSR
LVRDILTVVRADIAAAD

>PFR_JS14_637/PFR_JS14_ 637 Hypothetical protein(1743339:743554 Reverse
MSIDTAHRLRRLADTLAGWRELWRDFTGESAYDHYVERHEREHPDHAPMSAREFWRWRAD
FDEQNVSTGCC

>PFR_JS14 638 /PFR_JS14 638[ICarbon starvation protein[1743544:745940 Reverse
MSAAVKEGLPSYTPEEEKLIIRNKAGVPIGVKPHNKWTVRKVIVWVVITALGVLGWTMLA
IVRGEEVNTIWFVVTAVCTYAIAYRFYGLYIQRKIMRPDDTNATPAERINNGKDFDPTNR
VVLYGHHFAAIAGAGPLVGPVLAAQMGYLPGTLWIILGVCVAGAVQDMLVLFFSMRRGGR
SLGQMATDEIGRIGGTVATIAVLVMLMIVLAVLAMVCVNALAASPWGVFSVGCTIPIAVG
MGLWLRYISAGKITQVSIVGCALLIGVIIAGRWVSTSAFGKYLHLSPTALVWAMIVYGFF
AAVLPVWVLLTPRDYLSTFMKVGTIVVLALGIIVRPIVEMPAVTEFASNTAGPVFAGKL
FPFLFITIACGALSGMHAMVSSGTTPKMIQKESQTRMIGYGGMLMESFVAIMALAAAVSL
NQGVYFGMNTSEATVDKLAGPAVVQAADGNREQITAEAVGNLGVTDAHGNKIQATWDSWD
ENGNDKVYYGADALKQVANDAGEPSVVSRTGGAPTLATGMAHILHQIGGGKTMMGFWYHF
AIMFEALFILSAVDAVTRVARFQVSDALGNAFKKFKDPSWRVGAWSSTALVVAAWGSLLL
MGVTDPRGGIQTLYPLFGIANQLIAAVALLLCTVMVIRKGYKKYVWIPLVPFLFDAAVTF
TASWEKIFSTDPLVGYWQQWRNARQLLTTLTDPAKIEIQKAIIRNTFIQGTLSIAFLAAV
VFVLICAIIRVVKVLRTGDTTTSEDPHQESNFFAPGGLFASKLDKKLVAEYHEVGDPALI
PGLKKTERIAEEKARHEH

>PFR_JS14_6391PFR_JS14 639(IGlycerate kinase (Fragment)(1746305:746904 Forward
MKMSRIIISPDSFKGTISGEDSAAALGAGWARVRPDDEVMALPQADGGEGTCAVIADAVP
GARWMSTPEPVTGPDGRPAPGRWVVLPSGEAIVELAIPSGLTLMAAKDPRGAHTRGLGQV
LRAAVAAGADRISVGLGGSASTDGGVGAMRELGVRFLTADGTEIGDGGAGLADLASIDRS
AMVAPPAGGVRLLCDVRSP

>PFR_JS14_6400/PFR_JS14_640(Hypothetical protein(1746883:747422 Forward
MRCAQPLTGPEGSAAVFGPQKGATPADIAYLDAALAHLAEVSGGDADFPGTGAAGGTAFG
LMSLWGASIVSGAEEVARLTGLVDALARADLALTGEGSFDVSSLAGKAVAAIIDAAAASG
TPCVVVAGGFTDEGRAALTQRGIGFLSLTELAGSSGEAMAHPARYLGEAGARMAQQFSH
>PFR_JS14 _64111PFR_JS14_6411MFS transporter1747486:749255 Reverse
MRAERGIAATGDDLTAGERASRALERPAADSHRDVPGGSPTAPPWKALWVLAAGLAIIVL
DGTIVSVAMPTIIDSIGISLTDAQWVTSLYNIVLAALLLPLGKLGDEKGRKALFLIGIVV
FMAGSGLAALSGAAAPLLASRTVQAIGAAMIMPSTLSIVSASFRGRDRAAAFGVWGAVMS
GAAALGPLLGGIFTETIGWRWIFMVNIPVGIVIVALGLKFVPHTGGASALPGASDPTGAS
RRRGRGPLSFLDVPGTVLASLGAALFVFGLIEGNTYGWWSPTAPFSVAGIEWPTGWAVSV
TPVALFVGAALIVAFVVVERLRGARHKAVTLDMRLFSIPSFSWGNLTAGAVSAGEFALVF
VLPLYLVNAVGLSTIRAGLVLMAMALGAMVSGALARKLAAALGAARVVQLGLLLEIGVA
ISVTIMKPSMSPLWFAGTLIIYGVGLGLASAQLTSLVLGRVPVAQSGEGSATQSTVRQLG
SALGAAISGTALSVALGRIVPGLLSAIPGMPAAAVSGLVDSLRGSAGGSIATVAAQGGHG
QLGELGPRVAEVMAQGFSRAAQWSMGIAAAMLVLGLIGSLMVRRAAQRG
>PFR_JS14_642[1PFR_JS14_642(]Glyoxalase/bleomycin resistance protein/dioxygenase superfamily protein(1749457:750350 Reverse
MSQVIIPSLWFDHVARGAVDFYLDVFPDARQTHIAHYPAEGLPDFQQEFAGEVLEIGFSI
DGFEFSAINAGPEFAINPSISFMLNFDPSTMPDARDRLDALWARLIDGGSALMDLDSYDW
SARYGWLQDRFGVNWQLMLTDPAGEPRPFVIPQFMFPYRSARAHEALQYWTSVFPDARQG
TVVGYQPDQGQPDGTILFSDFQLAGQWFSAMDSGAQLPEGFDFNEAVSLTVQCADQAEID
HFWQALSAVPEAEQCGWCKDRFGVSWQVVPAAMEELMARPGAYQKMLAMKKLVIADF
>PFR_JS14_6431PFR_JS14_643[Peptidyl-tRNA hydrolase PTH2(1750451:751164 Forward
MSVDSFHVPHPEPGGVMPWAMQLVVYRDRHEPARQVDVCEATARAVVALLDDARSAEGGP
WHDAVQHWYVGGHIRKLVRRADGKRWDDVQLLEGVSVEQAGPADFGVAAARAFVPGPEEPQ
PKAIDKLQIAGTNFPDEGVSLSVDALAVVEVSPLVEMTSGKMAAQCAHAAQRLYESAGTD
GDPESTRASWRADGFRLQVDFPSVEQWHRTPRPVSIIDAGFTELGGLTETTRAYWRH
>PFR_3$14_644*PFR_JSl4_644HABC transporter, quaternary amine uptake transporter family, substrate-binding protein(1751202:752101
Forwar
MRLPRRAVLGAIGLATLAACSRNDPIGASSSASRTGLVVGSQQYYSNEIAECYAQVLEA
SGIAVTRQFEIGQREVYIDEMTSGKIDLIPEYSGNLLQYFNKDTQVTDRDAVREAVVKAL
PASLHVLDQADAGDQDSYTVTRASAQEHSMSSIGDLAALGTTITVAANSEFATRPYGPTG
LKRLYGVDATVLGVEDSGGPLTVKALLDGKVQAADIYSADPSIASNDLVVLSDPKHLILA
QNVTPLASARVDAAAAAAINKVSAQLGQSELQSLNAQSVTKQLKAADIAREWLRAKSLV
>PFR_JS14_6451PFR_JS14_645(1Cyanate permease! 1752249:753526 Forward
MSNVTSTIETEPTLNPSHRIRRHLPVWLAVVAVIVLAVNLRPGATSIGPLLSELRAGLHM
GPGVAALLSAMPPFCFAIIGAFAARIGGRFGTTRTLAVAALVITGGLLGRVLVHGEMSFL
ALSVLALAGMAVGNVLAPVFVKRFFPGHVAGMMSVYTTVLPIGALAPSLLVPVIFASHPG
NWQLNLGVWGATAAVALVVWVVVAAIAPHAGHMRDMAEGAVQRKGPTMWEIARTRKGLAL
GLFFGLQSMQAYVSFGWLPQIFRDAGLSVAQASLLLSLFNVIAIPGGLVMPIVAQKLTRP
TGMIVVLGILLAGGYVGLLLAPAALPWLWTIMLSLSGWAFPLAIALVAERSRDPLVTAQL
SGFSQALGYLIAGVGTWLVGAVHGITNGWTVPLVALIISAVLFVTFGIIASARGDVDDEL
PAFAR

>PFR_JS14_646/PFR_JS14_646(Hypothetical protein(1753629:753853 Reverse
MSERKTLLLRLDPAVHDALQQWANDELRSTNAQMEMVLRDALRRAGRLPKDVKPIRKPGR
PPARKNKGDDQPTT

>PFR_JS14_647/PFR_JS14_647(1Band 7 protein(1753866:754834 Reverse
MTTPQSPDASGTPLPDDALVHSPAGHPVGREGSRVDINERRAWAITGLPGILIALALLAV
GAWLFLAEDMPEFSAPLGVVLAVIGLLLFSGLAVISPGQTRVVQFFGAYIGTVRRTGLVM
TVPLTTRRKVSVKVNNFETNELKVNDSEGNPVNIAAIIVWQVADTAKSVFAVENAHEFVA
VQSESALRHIAGAHPYDNGEPGAETLRGATEKVADELAAEVAARIAIAGLEVIEARISSL
AYAPEIAQAMLQRQQASAVIAAREKIVEGAVTMVQNALNQLEEQDIVALDDERKAAMVSN
LLVVLCSDSRATPVVNAGTLYN

>PFR_JS14 648 1PFR_JS14 648[ICysteine synthase[1755054:756022 Reverse
MSAIFADSITELIFNTPLVRAPHYLKAAGAPDADIALKLEYFNPAGSVKDRIALAMITDAE
KRGVLKPGGTIIEPSSGNTGIGLAAVGTARGYKVKVVLPASLSVERRALIQAYGGEVILT
PGPLAIKGSIAYAEQLHDADPSSVILGQFDNPANPEIHYKTTGPEIWKDTDGTVDVFIAG
IGTGGTLSGAGKYLKEQKPDLKVIGIEPAKSPILEGGKPGPHGIQGIGTGFVPNTLDRSV
YDEVVGITDEDSIAQARLLGTAEGIFVGISSGAALTAALQIAARDEYKGKRIVALLPDSG
DRYLSTALGQFPELTVHEDVEL

>PFR_JS14 6491 PFR_JS14 649(Diacylglycerol kinase catalytic region(1756467:757522 Forward
MNPMVDKQGDGPARWSDVLPRARSRPFDRPSRPSGRPRMVGLLVHSLAERQGAIVDSVQA



VCREVGARLLVRHTSRAEPGRAQVLQFLDAGADTVVVAGGDGTVRLAAGVLAGAGANQCT
LGILAAGSGNVLASALGLRRGSVSGRARVAVLGDLADLDVGLASCWDEHGQPVAPQPFCT
MVGMGRDALSVQSTHRRTKRVLGPLAYGVAGLGQLPRRGFEMSWRTDDTPWRRGRYWSVL
ATNTPLLPGMGPLRAGAVLADRARMDDGLLDVVATRPENPGHWMAIAAAGLLNTRTATRG
LQRAQGARVTIEPDQPLPVQADGDIICARARQLSAEVGGHVAVHIGDGRLD
>PFR_JS14_650/PFR_JS14_ 6500 Hypothetical protein(1757613:758776 Reverse
MEQPASGQGHDEALTRLAPTTPGRAILLESGRQALTLIARWCRTQHIELAVLPSYHCDTM
ALPFWLEGMRVHFVEVGANLQFDPPALGTALDDADEPALVVWSRVGAIAPDTALTTVLRR
AREGGHLVVDDATHAVLDDLLPDSLSTSPLPTSPMPTSPMPTTEAPAIRPLPACDFRVAS
LRKLVAVTDGALLWSREGITPDSPATRSGVDGELSAARSTLLTRSAALEARTPVPVSASM
ADLPAAPPRLADDYLAQLARSEELFDLATMPVPISHGARSQLDIFDLPRQARRRRRANRA
LTRELGDAPLEVLNAGRACFPLIGSAAAPAIEDALARHGIFSPQSWPRPAYLPDSLGWPT
DVVSIDCGPTTSTEKVKQIAAIITAAL

>PFR_JS14_6511PFR_JS14_651(Peptidase M20D, amidohydrolase(1758937:760106 Forward
MGAELEAGLSGLRRELHQIPELEFDLTRTQARLLQALDGLPLEIHTREGSSSIIAVLRGG
RPGPTVLLRGDMDALPVAEQTDEPFKSTNGRMHACAHDLHMSGMVGAAELLSRVRDDLAG
SVLFMFQPAEEIAGGAAEMLSHGLLDAAGDQPVVAWGIHEMPYPLGTVHVRAGAQMASNC
QLTATFTGLGGHGSAPHTAIDPVPAVLDLGQQLQNLVTREFSGFDPVVCTTTQLRAGEAI
NVIHDTAYLGATVRAVSPEATEHFARRGVEVARSVAATHRCTVDAEFKVNCPTTMNDPVA
AQVVLDIATRLFGAERVVEMKHPVMASEDFSYVLEKVRGAFLFMGALYPGVDPATAPQLH
SPLARYDDAVLGDQAALLAALAWSGALPE
>PFR_JS14_652[1PFR_JS14_652[1Phosphoribosyl transferase domain protein(1760202:760708 Reverse
MTAYHADAVDQHDKEILTWDGLGEASRELAQTIVDSDFDPEIIIAVARGGMIPAGALTYA
LGTKLTDAINVEFYTGVAQTLPDPVLLAPMLDTESITGKRLLVVDDVVDSGRTMQLVIKL
LRGFGADVRSAVLYAKPTTVVLPDFVWHHTAQWIVFPWSAQPPVEASK
>PFR_JS14_653/PFR_JS14_653[N-acetyltransferase yncAl1760768:761280 Reverse
MPIPFIVRDAVNDDAAALTAIHNAQGVATTASYALTPGTVPDRRAWLARQHAARHPVLVA
ADGQGRIVGFADYDRFRSLPGYDLTVEHSVYTAPGHERLGIGAALMDQLIDRARSAGMHA
MVGVIDADNAASIDFHRRLGFRLCGTLPQVGRKFDRWLDACLLVKLLDER
>PFR_JS14_6541PFR_JS14_654(]Regulatory protein, MarR[1761421:761966 Forward
MSRQDNEKPDTHARRCGTSHSGVAGPHDGG TAHPAPAGADEELANLATDVRIACQRIARG
IRHASDELPGPLMSVLMQLHRTDPQTPTALAAHAGVSTPAITRVINALVAEGLVARTPDP
DDHRQVLIGLTERGRGQLQRTLAARDTWMLRRLDGLDADQRALLRDAARLLTELTEGVVA
R

>PFR_JS14_6551PFR_JS14_655(Putative major facilitator superfamily transporter1761963:763033 Forward
MNPTQSRSAAFWHSVGRTFVSLAQRNYRFYFTGALLSNIGTWMQRTSQDWLVLTQLTDRS
SSALGIVSALQFLAIPFLAPFSGAVADRYPKRTILLITQTLLGLNCALLWLLVVTNNVEL
WHVYVFAFAQGVVASFDMPARQAFVSEMVADSLIPNAVGLNSMSFNAARLIGPGAAGLLI
AAVGVAPGMLINALSFLAMIGALLAMNPAQLHPAPQRKGRGSVREGLSYIRHRPDIMLVL
FMVFMLGTFGMNFQITNATMATKVFGRGAAEYGALGTIMAIGTFGAAIIAARRRAPRVSV
LLLGLGGFALANTFLALAPSYWFYAILLIPTGLCALTVMTSANSTVQISGSSRSRV
>PFR_JS14 656 1PFR_JS14 656(1Uma4 protein[1763016:764323 Reverse
MLHATFTAPSLTTFCRLDELGLEAVGQIVEPDRAVIECRVAEPDRWCRKCGCEGVARDTV
ARRLAHEPFGHRPTTLLIRVRRYKCSGCGRVWRQDTSKAAPERAKISRGGLAWGLAGLVL
DHLSVSRVAAGLGVSWSAANSAVLAEGERQLIDDPARFDGVTTIGVDEHVWRHTRKGDKY
VTVIIDLTPNRNKTGPARLLDMVEGRSKAVFKDWLAGRPKEWSKQIEVVAMDGFTGFKTA
AAEELPAAVPVMDPFHVVRLAGDGLDRCRQRVQQATLGHRGRAGDPLYKARRTLHTGGGL
LTDKQRDRLTALFAAEQHVEVEATWGIYQRVIAAYREPDKDKGKQMMQAVIDAVTTGVPA
ALVEIHKLGRTLKQRAADILAFFDRPGTSNGPTEAINGRLEHLRGTALGFRNLTNYIARS
LLEAGGFRPHLHPRS

>PFR_JS14_6571PFR_JS14 657 Hypothetical protein1764469:764732 Forward
MAVYAAINMGGTPLGAPIVGWVGDVAGPRWSLLAGSIATGAACVMVGLYFFVHKGVRVRI
ERGRPLRLQVWTTDEAIAAQSAAEPEK

>PFR_JS14_6581PFR_JS14 658 ]Putative insertion element ISCmi2 transposase(1764829:765872 Reverse
MWVTTLTLLTTEVFVTHANAPLTPEGRRRLAVLVVEQGWSLRRAAERFQCSPATVKRWAD
RYRAGLPLIDRSSRPTSSPNRLSRKTEHRIVALRFTRRWGPHRIAYHLRLHRSTVGRVLA
RYKMPKLINIDQATGLPVRRPKPTRYEVAAPGQLVHVDIKKQGRIPDGGGWRAHGRGSMQ
DRHAGVARDKAARAGAAGSRGYRYLHHAVDDHSRIAYSEILDDERKETAAGFWTRANAFF
AGLGVTVTAVMTDNGSCYRSGAFADALGDEVKHKWTRPYRPQTNGKVERFNRTLAVEWAY
AKPYASEAERAAAYETWLHHYNHHRPHTGIGGQTPSARVHNVTGKYI

>PFR_JS14 659(PFR_JS14_659(1Transporter, anaerobic C4-dicarboxylate uptake family protein[1765928:767223 Reverse
MLALQLAVVLVFILIGARLGGLGIAFAGASGVIVLGVLGCRVNPTTGIPWDVLGIIIAVI
SAVAAMQTAGGMDLLVKVSERLLRRHPRRITFYAPITYVMTFLCGTGNVAFATLPVIAE
VAKEGHVRPSRPLSISVVASQIAICASPISAATVAMSAIVEPRGVSYTKMVAFVTLVTRFV
GSMVGALFASRQGVELDDDPVYKKRLAEGLVSSTSVTEYEIKPYARRSLIIFGVSLVVVM
VYATAVTGMSNPPLPRTAAIMCVMMTAALMTKLLCHIDLTCVSDQSTFKGGMSAALCILG
VAWLGNTFVSANLDALQQFGQSVIQQYPWLLSVVLFFGAALLYSQGATTVTFMPVAAAMN
VSVGAMVASFPAVSGLFVLPTYPTVVAAIEMDDTGTTRIGKFVLNHPFLLPGIITIAAAV
ALGFALAPLML

>PFR_JS14 660 PFR_JS14 660[]Aspartate ammonia-lyase (Aspartase)[1767228:768700 Reverse
MSTRTEEDLLGKREVPNDKYYGIHTVRALENFQMSGRSMNDVPEFIRGMVQVKKAAALAN
KELRVLPADIADAIVAACDAILDEGRCMDQFPTDAFQGGAGTSINMNTNEVIANLALELI
GYPKGRYDLINPNDHVNKSQSTNDAYPTGFRLAVFTLAHRLTDEVDRLQTSFAAKGIEFA
DVLKMGRTQLQDAVPMTLGEEFRGYSTNIREEVKRINIAADLLLAINLGGTAIGTGLNTP
PGYAPVVTMKLAEVTGYPVVAAADLMESSYDNGAYIAVHSAMKRLAAKMSKICNDLRLLS
SGPRAGIDEINLPAMQAGSSIMPAKVNPVIPEVVSQVCFRVFGNDVTVSFAAEAGQLELN
VMEPALSQAMFESLLLLTRACDTLRTRCVDGITANAERCRNYVLNSIGIVTYLNDVIGHH
NGDLVGKEAARTGKSVREVVIEMGLLTGEQVDAILTDQNFLKPHYTGRFYSADEHGLPED
VAPELVSHEA

>PFR_JS14_661/PFR_JS14_661[Aspartate ammonia-lyase (Aspartase)(1769027:770496 Reverse
MSTRIEVDLLGKREVPEDKYYGIHTVRALENFQLSGDTMNDVPEFIRGMVQVKKAAALAN
KELHALPGDVADAIVAACDAILDEGRCMDQFPTDAFQGGAGTSINMNTNEVIANLALELV
GYPKGRYDLINPNDDVNKSQSTNDAYPTGFRLAVFTLVRGLVAEVDRLQASFAAKGIEFA
DVLKMGRTQLQDAVPMTLGEEFRGYGNNIREEVKRISTAADLLLAINLGGTAIGTGLNTP
PGYAALVTRKLADITGYEVEMSGDLREASYDNGAYIAVHSAMKRLAAKLSKICNDLRLLS
SGPRAGINEINLPAMQAGSSIMPAKVNPVIPEVVNQVCFRVFGNDVTVCFAAEAGQLELN
VMEPGMTQAMFETVHLLTRACATLRERCVDGITANVERSREFVMNSIGIVTYLNDVIGHH
NGDLVGKEAARTGKSVREVVIEMGLLTGEQVDAILTPENFLKPRYTGKVYGPDDHRLPSD
ARLRALDER

>PFR_JS14_662/PFR_JS14_ 662 Hypothetical protein(1770708:771070 Reverse
MVDHDEIRRQQESLWQTQLKHPDIDIMGKMGGWLAGPPSPDPPAGPVWQWGPEDMHKRFL
IIlYPDGTDSTGSIHEYVSLLARLPPFGPDRRFSYDESIELCRLMHTMGAWSWDEPRHCLV
>PFR_JS14_663/PFR_JS14_663[Fumarate hydratase class I111771234:772658 Reverse
MADNTSAKTRTESDSMGTVEVPANHHWGAQTERSLHNFDIGRPTFVWGRPMIKALGILKK
AAAQANGELGELPKDISELIVKAADDVIAGKLDDDFPLVVFQTGSGTQSNMNANEVISNR
AIEIAGGEMGTKTPVHPNDHVNRGQSSNDTFPTAMHIAVVTELQEMYPRVMKLRDTLDAK
AKEYDDVVMVGRTHLQDATPIRLGQVISGWVAQIDFALKCIKFSDEQARELAIGGTAVGT
GLNAHPKFGPLTAEKISDETGLKFEQAPNLFAALSAHDALVQVSGSLRVLGDALMKIAND



VRWYASGPRNGIGELLIPENEPGSSIMPGKVNPTQCEAMTMVATKVFGNDATVGFAGSQG
NFQLNVFKPVMAWCVLESIQLLGDTCVSFNDHCAVGIEPNLEKIKHNLDINLMQVTALNR
HIGYDKASKIAKNAHHKGIGLRDSALELGFLTPEEFDKWVVPADMTHPSAADDD
>PFR_JS14 664 /PFR_JS14 664(Putative glyoxylate reductase(1772822:773790 Reverse
MARICITDGVPAEGIEALRTAGNEVITWDGQEPPTREQLLAHVKGADAVLTVLSDGVDEE
FIAAAGPQLKVVANIAAGFNNIDLDACRAHGIVATVTPGTLFDAVADLAFGLMLSVTRRM
GEGERLIRAGKPWRYRTTFMLGRSIETKSIGLIGAGQIGTAMAQRCKAFGMDVFYAQEHP
MREPARSELDAKGLSVDELVAHCDVISLHCPLTPETHHIINAERLASMKQGSYLINTARG
ACVDEKALVAALQSGHLGGAGLDVYEHEPAIEPELLTMENVALLPHLGSANIETRTAMTA
LAAKNALEVLAGRAAPTPVPGL

>PFR_JS14_6651PFR_JS14_665(Putative FERREDOXIN FDXC[1774026:774346 Forward
MTYVIALPCVDVKDKACVEECPVDCIYEGERTLYIHPEECVDCGACEPVCPTEAIFYEDD
LPDEYKEWYDVNANFFSELGSPGGAARLGPQSFDEPSVAKLPPQAS
>PFR_JS14_666//PFR_JS14_666[]Succinyldiaminopimelate transaminase(1774343:775434 Forward
MKLSQSLPDFPWDSLARAKATAQAHPGGIVDLSVGTPTDPTPDLVRDALAAASQAPGYPA
VWGSPELRAAIMGYLTRRWNATGLRDRNVTTAIGTKEIVGWLPTLLGLGPDDLVVIPETA
YPTYEVGALMAGAHIERCDDPDRVQGAPRLIWLNSPSNPSGAVASGELLRRWVAFARKHH
AVIASDECYGEFAFDAKAYSVIDPIINDGDITGLLVVDSLSKRSNMAGYRAGFVAGDEEL
VTELVALRKHLGMIVPTPVQAAMVAALGDQEHVEQQRARYAARRAIMRRALEAAGFRIDH
SQGSLYLWATQGRDGRASIDWLAERGILAAPGDFYGPTSHDHVRLSMTATDERINAAAGR
LTS

>PFR_JS14 667 PFR_JS14_667(1Conserved hypothetical secreted protein(1775462:776307 Reverse
MAERTARRLTRRSLLAIGAVGSLTALAACAGATTPFVSPGCTATVNGSSDLRDLEQAGNV
AllVGEALRRGLPPRAATIAIVTALQESKLYNLDYGDADSVGLFQQRPSQGWGTEDQIMN
PWYSAGKFYEALVKVDGWQTDTINDVAQKVQRSNFPHAYAQHEDVGRIWASALCGFDPAG
VTSVDNKNATGNPEVLREFVVRVWGGAIPIAINPDGLSFTVGSATTAWSVALLCMCLGSQ
AGLVGLRVGDMTWANSTSQRATWAGQNAVDPTVVTATCRTA
>PFR_JS14_6681PFR_JS14_668(12,3,4,5-tetrahydropyridine-2-carboxylateN-succiny Iltransferase(1776314:777252 Reverse
MTQNAASRRAWGWGLATIHSSGQVLDTWFPSPALGESDGTPAPSAVTSGVAVDELRHVET
QPRLVEIDLDQPPADTSDAYLRLHLLSHRLCQPNSINLDDIFAVLPNVVWTSAGPCSPDD
FNELRAGLRAAHGTLIVTSIDKFPRMVDYVVPSGVRIGDADRVRLGAHLAEGTTVMHEGF
CNFNAGTLGASMIEGRISQGVIVDVGSDIGGGASTMGTLSGGGKERVRIGKGCLLGAESG
CGIALGDNCVIEAGLYLTAGTKVTMPDGSVVKARELSGGHNMLFIRDSVSGAVKALARRG
KQITLNAALHHN

>PFR_JS14_669/PFR_JS14_669(Succinyl-diaminopimelate desuccinylase(1777352:778440 Forward
MTLDTRDLHRLFAQIVDIESVSRNEERLADAVQAVLEPCGHLEVTRHGNSVVARTHLGRA
QRMIIAGHLDTVPVADNLPSRLEHRPDGDYLVGRGTADMKGGIAVMVQLATQLAEPVHDV
TWVFYECEEIEAAANGLTKIAAAQPQWLAGDFAVLMEPTSARIEGGCQGTTRFLLTTHGV
AAHSARSWLGHNAIHDLTPLLQRIQAFPVRRVMVEGLEYREGLNATIVSGGVAGNMIPDR
AQLQVNYRFAPDLDADRALARMRELFDLPDVDFEVLDLSPAARPGLDRPEARGFLQAVGG
TPGPKYGWTDVARFGQLGIPAVNYGPADAGKAHAVDECCPLADLDTCAGALTTWLTNRAP
DR

>PFR_JS14 670 PFR_JS14_670[1Rossmann fold nucleotide-binding protein(1778602:779438 Forward
MKEDEARESDPARVRSASEWAEQAPTDNVPSAQVGEVFAGPVIRRGAEVDGSTTDQRLLE
SHHDGSWLHSDPWRVLRIQAEFVEGFGALEELGPAIAIFGSARTSRQAKAYQQARRMGHL
LAEAGYAVISGGGPGTMEAVNRGASEAHGRSVGLGIELPYESSMNEYINLGVHFRYFFAR
KVMFLKYAQGFIVMPGGFGTFDELFEALTLLQTGKVSHFPVVLFGSEYWSGLLDWLRSQV
LPSGNISAPDLDLVSVTDDVDEAVRLVTEAPPFEPRED

>PFR_JS14 6711PFR_JS14 _671(IChloride transporter, chloride channel family protein(1779653:780978 Forward
MSRWLLFGVVIGVVSGLGAVGFYWCLSHATQWLLVDLGGYSPPTTRGEGTGFPGADFARP
WAIPAVTGGAALVAGILVACIAPEARGHGTDAAIAAVHHNPTGLRLRAALVKVVASSLII
GSGGSGGREGPTAQISATVISRLCGALRIPRPDARIAVAAAMASGIGAIFRAPLGGALLG
AELLYRDDLEADAIMPGLISSIVAFAVYGSVYGFQPIFGTMSGLTFVHPAELLWFALVGV
AAGLLGRWYAQAFYAGGALLQRLPVPRAILPAIGGLCVGLLGLAVPAVLGTGYGWTQLQM
TSGWMLSAPLWLVLVIPFAKIVATTLSIGSGGSGGVFGPGMVIGGATGAALWRIIHDMPG
VSSSPAPYVIIGMIACFGAIAHAPLGVMLMVAEMTGNLSLLAPAMIAVAIATMIVGDNSI
FHSQLRNRLEAARLYRGTPAP

>PFR_JS14 _672[1PFR_JS14 672[1Hypothetical protein1781001:781393 Forward
MVWAIGILIVAIACGVFAARGKLGELAPAVPDRPGPDLPESGIRADDLHDVVFATVLRG
YDPKQVRAAMDVLAGLLSEGANPPQEALTRVLATRFDVVTRGYEMDQVDAVINRVVAQLS
APRQDSDLGT

>PFR_JS14_673/PFR_JS14_673[Hypothetical protein(1781453:781620 Forward
MAAMKPRTGDGPMEVTKEGRGIVMRVPVDGGGRLVVELNATEASELLECLKGVVG
>PFR_JS14_6741PFR_JS14_674(Starch synthase1781798:783015 Reverse
MHVSILTREYPPTIYGGAGVHVAQLVPQLRKLVYDVDVQCMGEPRPSAVAHKEDYPPNANA
ALRVFGADLAMVASLEADTNLVHSHTWYANLGGHLSGLFASIPHVVTAHSLEPLRPWKKD
QLGGGYELSSWAERTAFQGASAVIGVSSAMAADILHWYPELDPDKVHVVRNGIDVEEFYP
DAAHDYCDKIGMDLDRPTVAFVGRITRQKGLVHLVRAAREFDKGTQLVLLASSPDTPEIA
QQFSTAIEELRAIMGDDLIWVEEMAPRAAVRQVYSHATVFACPSIYEPLGIVNLEAMACE
ASVVASAVGGIPEVVDDGVTGSLVAYDPDQENDASYIADFEHRFAEQVNELTRNPARAEA
FGKAGRQRCIDHFSWAKIAQQTVDVYNHAIEYYAAHGRQLASGTH
>PFR_JS14_6751PFR_JS14 675[1Glucose-1-phosphate adenylyltransferase 211783170:784360 Forward
MPLTADRAKPAVPFGGTYRLIDFVLSNLANSNLLRTAVLTQYKSHSLDRHISMKWRMSAM
LGNYVTPVPAQQRRGPHWYQGSADAIYQSMNLIKDTRPDYIVVFGADNIYRMDVMQMLDA
HIDAGVSATVAGIRVPRSQASDFGIIDAHSDHRIRSFLEKPDDPPGLPGSPEESMASMGN
YIFTGRALVDMLEADARDEDSKHDMGGNIVPALVDAGDAIVYDFKDNVVPGATEHDKDYW
RDVGTVDAFHSAHMDLVSVVPEFNLYNEEWPIWADSVQAPGAKFTLHGNAESSLVAPGCV
ISGGDVDHSVLSPKVRVEKGASIDRCVLMEEAQVGEDCILRNAILDKGVVITPGTNVGID
PEDDERRGLTVSPGGVTVVPKDFVVTKDGSEQGNPL
>PFR_JS14_676[IPFR_JS14_676([10-methyltransferase mdmC[1784498:785163 Reverse
MTAPHNHKNSPSVDLDASSLVFADDFVPMSEAIREARDQAVLMGAPQLSNGSCSTLTMLT
RAIGAQAIVEVGSATGASGLAFFAGMGDSGVLTSIDPQSQWQLEARNAFLSQNIPTRRFR
LIPGLPLDVLNNLRDSAYDLVFINGDKLEYVEYFAQAQRLLRPGGLIVINDALWHNKIAD
PSNEDDETVIIREALQSVTDTENLTTALLPVGDGLLVAVSG

>PFR_JS14 677(1PFR_JS14 677(1Dihydrodipicolinate synthase1785307:786188 Forward
MTEPIFGRMLTAMVTPFNADGSLDLSGAKRLAAHLVDDLTNDGLVISGTTGESPTTTDQE
KAELLAAVKAEVGDRANLIAGVGTNDTAHSIELAKQAEQAGADALLVVTPYYSLPPQSSI
IDHFVAIADSTSLPVVLYDIPHRSGRAIETDSLLQLARHPRIVAVKDAKKDLDASGIVMS
QTDLAYYAGDDAITLPLMSLGGVGLVGTSTHFTGRIAHQMIDAFVAQDLTEALRLHRLLL
PVFTGVFATQGCLMVKAGLAHQGMPVGHCRAPLGEAPAELAQAFGKILDAAEL
>PFR_JS14 678 1PFR_JS14 678[1Sec-independent protein translocase protein TatB[1786282:786731 Forward
MVPLAIFGINGSEFVILAVLAVIFFGPERIPEFSRKAARVVFYVRNIANDATSQLKEELG
PEYKDLTVEDLNPKTFVKKHLLDDIQDQISEVKDDLNVVKTELNMAGEDVAAASAGVGAA
IHADSPAPVDPDVASMRARYGLCFDLEAT

>PFR_JS14_679/PFR_JS14_679(/Mrp ATPase family protein(1786913:788070 Reverse
MSDAENPLLPQINEALTTVQDPEIRRPITDLGMVDGVSVDDQGNVDVKILLTVAGCPLQT
TIRGDVQNALDKVEGVKDVNIELGTMNAQQREAMRNTLRGGEPEHEITFAQPGNLTRVLA
VASGKGGVGKSSVTVNLALALAQRGLKVGLLDADIYGHSVPDMLGIPDAHPTVVDDMIMP



VPALGISSISMGMLKESRDQVIAWRGPILDRALTQLLADVYWGDLDWFLIDLPPGTGDVA
MSIGQKLPGSDVIVVTTPQANVAEVSERAGTMANMMHQQVIGVVENMSYLDYTCPKCGNH
DHIELFGAGGGAQTAAALTERVGHSVPLLGQIPIDPVISSGGESGDPVVLAAPENPSAKA
ITTLAAMLASKPKGLAGKPLKMAVK

>PFR_JS14_680/PFR_JS14_680(/PF06210 family protein(1788214:788777 Reverse
MSDNSWADDRLNTPGDRTRFKRHLKNPFTGDSFGQFAEWIARFMGSPAFLLWMTIFVISW
ISLNVLGSWHHWDAYPFILLNLAFSTQASYSAPLILLAQNRQEARDKLSLEDDRRVAAQS
RADMDFLAREIASLRASVGEMATRDFVRSELRDQIRELIAELEDSDDEADDAASQESSHT
DASPDGS

>PFR_JS14_6811PFR_JS14_6811CBS domain pair protein[1788774:790051 Reverse
MTSIFLSRLQGLPVLDASGDQVGKVRDFVCQFRSPGRLPRVKGMVVDLLAARRIYVPMER
VHSVDANQIALAGVIDARRFVQRDNETLVFDDLFDRSVITTEGKSATIFDVAMRQVRTRQ
WELVEVALRERLPKRPFSFASRKGSVFTAPWTDIASTVARADQATDQKVAQLSDMPPADV
ARELHDMDPGRRVEVAEALDDEQLADAFQELPESEQVSLLSRLEVERAADVLEEMDPDDA
ADLINDLPTDFAEDLLERMEPKDAADVRNLMQYEDLTAGGMMTPEPVVLAPDATIADALA
AVSREDVTPATASMVFITRPPTDTPSGRYIGAVHSQRLLREPPSVMTASVIDADLQPLAP
DAGLYQVSRYFATYNLVIAPVVNARGQLVGAVTVDDVLDHMLPDDWRGVQMDGIHPDDQS
READE

>PFR_JS14 _682[1PFR_JS14 682[]Citrate lyase beta chain citrase beta chain family protein(1790232:791095 Forward
MTFRPRRSVLYMPASNQRALEKARTIDCDAIIFDLEDAVAPDAKPQARQAACDAVASGDY
GYRELVVRVNGVGTAWHDDDLAAVCAARPAAIAVPKVSSPEQVRQLVDTFEGLGADPQMN
LWAMIETPRAIVDADAICAASERLNVVVLGTNDLLNELRAQSVPSRRPLQYALSAAICAA
RANDKVVLDGVFNDVRDIGGFEQECVDGRVLGFDGKTLIHPAQVGIANRVWAPSADDVAR
ARELIDTFDQALAEGRGVVTFHGKMIENLHVETARRVLAMHEAIRAR

>PFR_JS14 6831PFR_JS14 683[IHypothetical protein1791240:792115 Forward
MSFLSPQGAAAQGGPAGRFTLQRPVSIAIYNSYQDAQHAVDYLADQRFPVQNLSIVGTDL
KSFERITGGLTWGKVLTSSAMTGVVWGIMASLFLWLFIPNVNPFLMLVSSLVIFVAANMI
TSAIGYRMTGGRRDFTSTTQIATHYEVLGEAEVAGQARAMLSGGQNRGASGGQHYGAAG
QQPYGASQQAGQPGSAGSQQAPATTGSGSFPPPAWPAPNSQSGTTSTQSGTSQGYPSQQP
SAAAGQSPARGVVEQPTNGGSTPGEGTPGAQGSDQPPASSAGTFDPTGGRD
>PFR_JS14 684 1PFR_JS14 684[IPeptidase, M24 family[1792242:793696 Reverse
MVMMSDKQPKIPEGRTPFSSAFKQFICEDWAPYSDQLPLPLDSVASSSRHRADITQQFPG
ERLVVPAGSYKQRNNDCDYPFRPHSAFTHLTGLGTDREPDAVLLIEPDGEARLYFHPRAP
RTDPEFYASARYGEMWVGQRDSLAEMSARCGIPTVDIRGLGDALSAGQAPLRVVREADPA
VTETVDDTRGAIQLDRDDELATALSELRLVKDDWELDQLREACRVSALAFEDVVANFNKA
VEYGHGERWIEGIFGLHARHEGNAVGYDTIAAAGDHANTLHWIKNDGPLREGDLVLMDAG
IEIDSLYTADITRTMPVGGTFTTPQRQVYDAVRASQQAGMDAARAGAKFADVHNAAVRVL
AQTFADWGILPVSPDEALSPEGGQWRRWMVHGTSHHLGLDVHDCAQARVENYRKGTLRAG
MVITVEPGIYFKSTDLKVPPELRGIGVRIEDDIVITPNGCDILSSHLPRESRAVEDWMAS
VVRK

>PFR_JS14_685//PFR_JS14_685(1Zn-ribbon protein, possibly nucleic acid-binding(1793869:794612 Forward
MRADPSAQRRLLDLAHIDTELVQLRHAGEHLPENQQLSALQTKRLALSERITEAETRRGD
AQAEVDRVEKDLNPAKERLARNEKRVHSGEINSERALKGITDEIEHLKGRVSDLEDIELE
AMDRVDAAAREHGEFTAQRTEIENQMRALLTQRDDAKAGLQTKRDQLQRERGEITDVLPE
DLVKLYNHVAEHTGNTGAAELRAKRCGGCGLEIDSAELHRIAAEGVDVVLRCDECGRILV
RTSQSGV

>PFR_JS14_686//PFR_JS14_686( Hypothetical protein(1794423:795145 Reverse
MLGGEGTSRPVSRILWLQEPMIIHLRPLLPTAFPRRFHAGRATYPQASGGPPSNACAGEE
SSSFLVLLRVGFALPTQSPASRWSLTPPFHPYPIARAVCFLWHCPAGHPGWMLSTTLPCG
VRTFLDAEAPRSSGRLVQPTTLPSPVVPTYQLTCHSTCQPTCQLTDVPADGPAHPGRAQT
PDWEVRTRMRPHSSQRSTTSTPSAAMRCSSAESISRPQPPQRLARSSAAPVLPVCSATWL
>PFR_JS14 6871PFR_JS14 687(1Hypothetical protein1795203:795862 Forward
MRRFFSAAIAILLAATLTPALNAPMASAADQASATSFVDVPATNQFFTEITWLADRGVTT
GYPDGSFRPLQPVKRDAMAAFLYRYAGSPEVADQAASPFVDISSSTQFYKEMSWLAQKGI
STGWETGNGCRVFKPMEPVKRDAMDAFMYRLTEGGGTPITGGGCNANPNPNPNPGEGTVQ
TGVHFGSFCAPEGATGTTVQGITATCKKYPGEPRARWRR

>PFR_JS14_6881PFR_JS14 688 1Methionyl aminopeptidase1796001:796909 Reverse
MTAIKPYPQTEELTVPADIERPPYVGVMGPETYTGSDVQSSEILEKMRIAGRIAADAILV
TAKEIAPGVTTDHLDKVAHEFMLDHHAWPATLDYRGFPKSLCTSVNEVICHGIPDLRPLE
EGDIVKLDVTSYIDGVHGDNCATYYVGEVDEESKKLTEVTRESMYRGIKACKPGRPISVI
GRVIESYAKRFDFGVVREYTGHGVHTAFHSGLIILHYDEPRLNTPMQPGMTFTIEPMLTV
GSPETEQWDDGWTVVTRDGSRSAQFEQTLVVTNDGTEILTLPSSGQPILGGDPTLIDLSD
IH

>PFR_JS14_6891PFR_JS14_689(Hypothetical protein(1796989:797936 Reverse
MSSSGSWPGGGSTSGPTPGWYPDPAGTPGLYRYWDGQAWTGATTNDPAATPAPGPQGPAP
TPRRRRGWLIALVAVLVALGVIIAVVLTRGGTAPWSGGNAREDPNSASPTGSQWDETSTP
TPSPSDNASHAPCPTTSATGVTRQASNKVLSGGGIQVDAISGWQPATMSLRWVSDLHTVA
DTVYTSHGFGVTHTWFSNIGVGALNAQDGFTDVRASAHSTLECYASTDYYDGFTGRKDLV
DEQTTVDGHPAWHIQTEVYVTMRDIPQVRGDRVDIVVVDVGNRDHLGLFLGSSNLGDAGR
NGKVDAAMKTLRVTG

>PFR_JS14_6900/PFR_JS14_690( Hypothetical protein(1798021:798902 Reverse
MPTPGWYPDPAGTPGLYRYWDGQAWTGATTNDPAATPAPGPQGPAPTPRRRRGWLIALVA
VLVALGVIIAVVLTRGGTAPWSGGNAREDPNSASPTGSQWDETSTPTPSPSDNASSVQCP
RTTVRTNTAQSNSTLRSGNLQVDRISGWGYDSTFYLDWVSDIHSVADTVYPGWMSDIAVG
TLNAKDGFTEVRASAHATLECYASSGYYEGFSGRKDLVDQQTTVDGHPAWRIQSEVYVTN
PNVPQARGDRVDIYVVDLGRQDQLGLFIGSSNLGDATRNGKVDEAIRTLKVTG
>PFR_JS14_691[/PFR_JS14_691[Glutamine synthetase, type 111799109:800443 Forward
MDRQTEFVLRAVEERNVKFIRLWFTDVQGFLKSVAMAPAELEGAFAEGTGFDGSAIEGYA
RVFESDMIARPDPTTFQLLPWRTEASTARMFCDIALPDGSPAMADPRHVLKSALNKAADM
GFTFYCHPEIEFFLFKKPIIPGQMPEPLDMAGYFDHTTMDDGTDFRRDTVMMLEQMGISV
EFSHHETAHGQHEIDLRYADALSMADNIMTFRVVVREIAAQQNILASFMPKPFTDMAGSG
MHTHMSLFEGDRNAFYDATDEVRLSKIGRQFVAGLLAHSAEITAVTNQWVNSYKRLVGGG
EAPAYVCWGRNNRSALIRVPLFKPNKPSAARIEYRAIDSACNPYLAYALMLNAGLDGITR
ELPLPDEAEDDVWALSERERRALGITALPRSLDEAIDAMESSELVAETLGEHVFDYFLRN
KRAEFEEYRAQVTPFELRTHLPHM

>PFR_JS14_692[/PFR_JS14_692( Hypothetical protein(1800499:801236 Reverse
MADRQLRQTKRAAAVLAAQLPTLLEPAATAGRQSLAHLIAIAEAITSALAVPTRTAPQSI
SQLLLAWGECKSQRSATICQVAHGCNERQLRERAASAIAAAQQALTTDPLPPAVTSFVGP
VRLSDLIAGLTVSLGKLAQHFGARLDPASTQQALRALAVTLEERYPGHTIELRVPPVTAV
QLGAFGEGPTHHRGTPPNVVETDPDTFWALCTGSLSWQQARDEHRLRVSGVHADQVSRML
PVIKH

>PFR_JS14_693[/PFR_JS14_693[]Glutamate-ammonia-ligase adenylyltransferase ginE(1801478:804444 Forward
MNGRTRTPAGELARKGFIDASRAAELFNGLPECTDELVDALAAAADPDQALAGLVDLQAA
DLVGTLQALAEEPWRRRLIAVLGGSQALGQHLIAHPGDLTALQPEPARWSAEQIRADLLA
EVGLAERADDGLAELAMAVADDPGAADRLRLANKRHLLRIAGRDLSSTQPTAIVDQIAAE
LADLADAIMVCALAIARAQTPHAERARLGIVALGKCGAQELNYLSDIDVLFVGEPATDEV
GQTEAISIANRIAGATARICSAHSAAGTIWQVDAALRPEGNAGPLVRSLEGHRAYYQRWA
KNWEFQAMLKARPMAGDPELTRGFLDITTPLVWQVGGRENFMSDVQAMRRRVVSLIPAKD



AQSEIKLGAGGLRDVEFSVQALQLVHGRVDERLRHRGTLVSLQALAEHGYVGRDDSAALD
ASYRFERCIEHRIQVAKLRRSHLMPPDEADRRRIARSMGMSEAADLWTSWRRTARDVESR
QNKIFYSPLLLTVSKLSDDQIRLSPDAAKDRLKALGFSDPGSALRHIEALTTGSSRAVEI
RRQLMPAMIGWLATGPNPDLGLISFRRLSETMGTTPWYLRALRDGGQMAELLATILSSSR
YDIAMIERDPAAVQLLAEPDELVPRDRTSLDGSMDAVVRRHDGEKEAIDAVRALRRRELL
RLALGDVLGRIDLDALGRGLSDLAGATVGAALAVAVRGEPAGVPPIGVVAMGRWGGAEMS
YASDADAMYVVPDDATPAQIAAAIRVVAKAASLLRLPGADPSLELDADLRPEGRDGAMVR
TLGGYLSYYDRWSQAWEHQALIRAAYGAGDEDLVAQFLAGIDHLRWPPNGLDADEEMAIR
RLKGRMETERIERGTDRRRNLKLGPGGLSDVEWTVQLMQLRHAGTVESLRTPSTMMALDA
CESEGLMTTDDAAVLRDAWQLASQLRNHTMLVRGRTSDQLPPDPRDLSAVAVQLGRNKGE
ASLLIDEYERTTRLASKVVDRLFWGHAE

>PFR_JS14 694 1PFR_JS14 694(]Putative oxidoreductase in MprA 5'region1804441:805256 Forward
MSGQARHATGPEPTPADGSLVLFGGTSDIGLAIAEALLGDRPGPVTLVARPQSPRLARAR
ARMVAAGATGVRVVGLDVRDLDAHADAVDHAMHDPRAPQEPVRTVIIAFGVLGDPEAAWQ
DPRRTRAMFTVNTTAAASIGALVAEALRAQRRGGGPAGRIIAVSSVAAERVRRSNFVYGA
SKAGMDGFFIGLGQALAPEHIRVLVVRPGFVRSAMTVGRRAGLAVDPDRVAGAVVRALDT
DRAVVRVPRIFTPLMAIYRNLPDRIARRLAF

>PFR_JS14_ 695 /PFR_JS14_695(ITranscriptional regulator(1805276:805860 Reverse
MALTKTEIISTALGILDAYGLNDLTMRRLADSLDVKASALYWHVANKQSLLAELVDKILA
GLEPPELDATADGDPWRPSLRGWATELRARLLDHRDSADLVASMRAIGLAGTELSRAPAA
VLTAMGMADQEATTASQTLIYFILGHVDEEQQRAQLGALAGEASPTPVMDGTASFAAGLN
LIFDGMAAALPHDG

>PFR_JS14_696//PFR_JS14_696( Hypothetical protein(1805948:806538 Reverse
MAGAVRVQVPSGILNHMSLARRALTVALAGACALVALSGCGGSTSTAPASTPGSHATTPT
PDASASPSASRKAATTATLPASFEGWTTSPAPSASATQIDSARATLQTAIYQGPAGAGTR
ILTLVSTEDRGYAASQLRLLVGPTLHGLSTCGTLAQIDNSVSCVVEMDDGLLQVTGTGTD
VATLAAFANDLYASLG

>PFR_JS14_6971PFR_JS14_697(]Glutamate--ammonia ligase(1806783:808222 Reverse
MTAEEYMFNGPDEMLEFVKSEGVEFIDVRFCDLIGIMQHFTIPASQLEHEAFEEGLAFDG
SSVAGFQKINESDMALVPDPTSAWLDPFREHKTLIVNFFVHDPITHEPYSRDPRNIARKA
MNFLASTGIGDTAFFAPEAEFYVFDDVRYETNGHESFYSVDSESAAWNTGRIEERGNLGY
KVKVKGGYFPVAPTDHYGDLRDEMVKHCEDAGLIIERAHHEVGSAGQAEINWRYDKLLKS
ADDVMKFKYIVKNTAYQHGKTATFMPKPVYGDNGTGMHCHQSIWNEGEPLFFDENGYAQL
SDMARYYIGGLLKHAPSLLAFTNPTVNSYHRLVPGFEAPVNLVYSNRNRSACIRIPITGP
SPKAKRIEFRCPDPSANPYLAFAAQLLAGIDGIQNKIEPPAPIDKDLYELPPEEYDQVQH
VPGSLGEVLDELEKDQDYLLAGDVFTPDLLSTWISLKRQDLAELAQRPHPYEFDLYYQI
>PFR_JS14_6981PFR_JS14_698[0leandomycin resistance ATPase[1808398:810209 Reverse
MAFLLGAESLHLEYPTKVVFDAVTLGVNEGDRVGIVGRNGDGKSSLLALLDGRMQPDEGR
VIARNGVRIGVLDQADTLAADQSVAHAVVGDVPEHVWASDPGIRDILSGLLGEIDWHDSV
DTLSGGQRRRVSLARVLVGDWDVLALDEPTNHLDVEAITWLADHLKHRWPDNAGALLVVT
HDRWFLDEVANLTWEVHDRIVEPFEGGYAAYVLQRVERDRQAAVNEARRENLARKELAWL
RRGAPARTSKPKFRIEAANELIADVPELRDPLALESMAISRLGKDVVDLLDVSVSFGDNR
VLRDITWQLAPGERTGLLGANGAGKSTLLSLIDGELQPTSGRVKRGKTVHTATLSQRLDE
LDEYTGVPVRKVLESLQTTYTFGTGSKAQELTPAQLLERLGFSPAQLSTPVQDLSGGEKR
RLQLLLILLGQPNVLVLDEPTNDLDTDMLTALEDLLDTWPGTLIVVSHDRYFLERVTDQQ
YALIDGHLRHLPGGVDEYLRLRAGQRREERAEASSERRESRQAAQDSGELSGAEQHEARK
KLGALERRIDKLQRQVDRDTESMAAVDPSDYVELGKRAQAVDDKRAEIDRLENEWLELGE
QTE

>PFR_JS14_6991PFR_JS14_699(Integral membrane protein(1810242:811012 Reverse
MASEAAKELARKQKAEAKALKEAKKHSDNPSDWGTIRQIRETYKLTAEHQPRIGWMLAGA
VLGPVVVGVVVGLLVGTMLIFWILLGLLAGLTVALFVLQRQAKKAAFARAADQAGGAQVA
LSLLDKKKWHYTMAIALDKQENCVHRAIGPGGLILIGEGKGKAATTMLRNEARRHRQVLY
GVDVQTVMIGNGTDQVPLPKLYDYIKKLPKKLSAEQIEEIEYRLVALDSMRPRVPLPKGP
LPTSGNMRVSRRAMRG

>PFR_JS14 700 PFR_JS14_700(Hypothetical protein(1811296:813065 Reverse
MSTEVTLPELGESVTEATVSRWLKEVGDHVDADEPLLEVSTDKVDTEIPSPVAGTLLEIK
FNEDDTAPVGAVLAVVGDPAEAPAGAPAPAAPAPAAAPVPPPPPIPAAAAAPVAPPAPPA
PAAAAPAAAPAGQGTPVTLPELGESVTEATVSRWLKEVGDPVEADEPLLEVSTDKVDTEI
PSPVAGTLTEIHVKEDETAEVGSVLGVVGSSVPAAPAAAPAAPAAPAAPVAPPAPAVPVA
APAPVAPPAPVAPSAPVAAPPAAPTPAAAVPVNPPAPRATEGAAFTGYVTPLVRKLAQQN
DVDLNQVTGTGVGGRIRKQDVLDAAAAKQKAAAAPARPKAAPSPDAGKRGTTEKMSNLRK
IVASRMTESLQTSAQLTATVEVDLSAVARVRAKAKDDFRKREGVGLTYLAFITQAATEAL
RQYPKVNASIDTEAGTITYHDSEDIGIAVDTPKGLMVPVIKGAGDLNVGGVAKSIGDLAA
RARDGKIGPDELSGATFTITNYGSTGTLFDTPIINLPNAAILGTGAMVKRPVVVSDEYGN
DTIAIRPMMYLSMTYDHRLVDGADASRFLSFVKARLEEGDFGAEFGLNQ
>PFR_JS14_7011PFR_JS14 701JAminomethyltransferase1813366:814487 Forward
MADSTDSLQRSPLNECHEKLGAKFSEFSGWLMPLEYEGHGVLAEHKAVRDAVGIFDVSHL
GKIRVTGPGAKDYLNGVLAADLNKIVPGKAQYQLLCTPEGGVVDDMIAYLLGDDDVFLIP
NAANNTTVAQILAEGAPEGVNVVNQHHDFAIMAVQGHKSPDVLATMGLPTDMDYMAFEVV
PVGDSTFTVCRTGYTGETGFELVVPSDHAVAVWEKVLEAGKPFGIVPCGLAARDTLRTEM
GYSLHGHEISPEIDPVSAGLTWAIGWDKPDFRGAEALRAIRANKPARRNRGLRAVGRGIP
RPGMSVVPAGAGPDAEPIGVLTSGTFSPTLRIGIGLALIDTSIKPGDKVGVVVRNRVEEF
DVVKPPFVQPHVR

>PFR_JS14_702[/PFR_JS14_702(Hypothetical protein(1814642:814857 Reverse
MAFIWTGEPAADSDLTDDEMKALGLGQPFESQGDAEAWLTAAYGELSDAGITSVSLHDGD
QLAYSMSLEEA

>PFR_JS14_703/PFR_JS14_703[/PF11241 family protein(1814857:815411 Reverse
MATSRSRETVEPVDEETERDAGRKGAPTPTRKQAEQARMQRLHPVLTKKEQKALDRQARA
RKRDEQYKKVEEMPERVLLRNNIDSHWSVAEFAWPVVFLLLACVLATQILPVLSLVGTLG
IWVFFLVCAVNVWWRWRSYKREATERIPGFTTRGKGLIGYMMSRMITMRRFRNPGPAIKR
GEAY

>PFR_JS14_704PFR_JS14_704(1Phage shock protein A, PspA[1815711:816505 Forward
MAGILERLSMIFKSKANKALDKHEDPRETLDYSYERQRELLQKVRRGVADVATSRKRVEL
QATQLGQEMDKLTLAAQRALAQGREDLAREALTRKSGLQGQLADLQTQHASLAAEEEKLV
RASTRLQAKVEAFRTRKETIKAQYSAAEAQTRVNDAFSGLSEEMGDVGQAIQRAEDKTQQ
MQARAGAVDELIASGALEDPTGMVQDDITRELDAMASGSGVESELEAMKSQLGIAGPGTT
GAQQVQPGFTSPAIEADQQKGQQQ

>PFR_JS14 _705(1PFR_JS14 705[Hypothetical protein1816502:816792 Forward
MIVRISGEGQWELPDDALPEFNELDRQIESAVRAQDATGLGLALRELDARVRRQGVAIDD
DDLRDSDLIIPGPDSSLQDVATMLASDDRPDGLFPG

>PFR_JS14_7061PFR_JS14 706[Hypothetical protein1816853:817728 Forward
MLIGRAWRSAGAHVAALGLAEPGADWARAHRALCPDDPAHYLSLTGHGPDAIVAAMASVG
VCNLPRHWSPTVDMSAMDFDVALERQRQRRAHGVELVGICAADQTGQLLTGPLGLAGTRG
DLGLAERLGLDRGLEHWAQGLRAAVGSGPTGQAPAGCGPGSTGEDASGLPGRVPGSGAGG
GAGAVVQAFGGTVRSGVDVLARAARLEQSIARADLVVTSCDVFDVDHWGSPVTDYVAALA
NKHEKPVVVIARTNHTYEIGQRSVGIEAVHAIGDDADVTSACGGFARSWIW
>PFR_JS14_707(PFR_JS14_707(Iron-sulfur cluster assembly accessory protein(1817886:818236 Forward
MSDTIQEKVTGVTLTDAAAQKARTLLEGEGRDDLALRVEVQPGGCSGLRYRLAFDDSRLP



DDLVDAYDGVDLVVDRLSAPYLGGATIDFVDTIEQQGFTIDNPNAQSTCACGDSFH
>PFR_JS14_708/PFR_JS14_708[/IMP dehydrogenase family protein(1818375:819838 Reverse
MRFLNQQPAYDLTYNDVFMAPNRSSVKSRHDVDLTSRDGIDLPLPLVVANMTAISGRRMA
ETIARRGGIAVLPQDIPVDVVQQAIGRVKRAPIAFETPVTVSPSMTVGEAMALVNKRAHG
VAVVVDEQNHPIGVIGPAQTEGVDRFLQVHDVMLTDLTVVDQHTEPQQVFEILDTTRHKL
TIAVDDDKKLVGVMTAKGAVRCGIYKPAVDAQGRLRIGTAIGISGDAAARAEALLGAGAD
VLVMDTAHGHQERMIGALGRVRPVRDAYADRTGIRIPIVAGNVVTAQGTLDLLDAGADVV
KVGVGPGAMCTTRMQTGVGRPQFSAVIECSEAAASVGGAIWADGGVRHPRDVALALAGGA
GSVMIGSWFAGTYESTGALLVDPEGRSYKESFGMASARAVRNRTRQQSSYERARAALFEE
GISSSRMYLDPVRPGVEDLLDWITAGVRSSCTYAGARSLGEFHEKAVVGVQSPSGYEEGR
PLPVSWA
>PFR_JS14_709/PFR_JS14_709(]Response regulator1820051:820575 Forward
MSSVASSDSTNGATPLKVIVYSDDRTVRQQVRLALGRKIARDLPEIAVTEFATQDALFEA
LDHEHFDLAILDGEAVPSGGMGISHQMKDELASPPPVVLLIARPTDAWLAAWSNAEAISP
YPIDPIRLPDTAAEVVRRARSGQAFPMKPEPEPAPGGASRHAPDKHDQPQEMAE
>PFR_JS14_7100PFR_JS14_710(]Anthranilate phosphoribosyltransferase(1820575:821624 Forward
MAQFTWASVLTGLLEHEDMDAAEVSWAMDQILSNNASPVQVAGFLVALRAKGETVGEIRG
MADVMLDKAVSLKMPNDAVDVVGSGGDRANTVNISTMAAIVAAASGRPVIKHGNRAASSM
SGTADCLEALGLVIDIDPAKQPQVFDQAGISFLFAPLYHASLRFAAPARKELGIQTTFNF
LGPLANPARPQAQAIGVANFRMAGLVAGVLADRGNRGLVFHGKDGLDELTTTGETDIWLI
RDGAVHQTTLDPAALGLAPARPSDLVGGDPAHNAQVARDVFAGQTGPVRDIVGLNAAAAM
LAFDGPNFTEPLVDQMRPRLEEAFTTISQGRATELLERWVAISHEVAGV
>PFR_JS14_71111PFR_JS14_711(Hypothetical protein(1821665:822090 Reverse
MAWARHFWLKVVSAVWVLVAMGSTAVAALTITVNDDLPVRVMAVIATVLLVPGLIMALVA
HDHPAGRCFLAGRFLTYAGAAAILVRCLFQAGSDLVNIGGWIGVLLEVVLLIVPALLVAT
PSPTGRAPTTAPGGPLAVQRP
>PFR_JS14_7121PFR_JS14_712[1Peptidase, A24 type IV prepilin peptidase family protein(1822230:822913 Reverse
MDQLTSAAWAALPWLIAGLGLVVVHAAVLLPRQPEPAPDVPDADTKPSYAQLATWRLIVA
CLVICLACQPLLMTAPGAQRPAWLVWSSGFAVLATVDAVSTWIPRGLTRLCLIELAVGLG
LGALVWGDASALLGAALGACALGAMFWALWRFGAGIGFADVRMAVGVGALTGSVSWDFLI
MAVFAATIIGALWGVIHRLVAGPGRVFAYAPALWAGPWVAQLAQRLA
>PFR_JS14_713[/PFR_JS14_713[Hypothetical protein(1822939:823589 Reverse
MTDIANPKPPHLHLVGCGATAPVAPGDAPAGLDSPEASSGWVDAAPFRAMAHRLMAETGW
HWRVLALATDVPAGTMRALLGLGRAARHEHPRIRRSDALSLWERDAGYLLARAARPELAR
TTRICLRVLIARGHTARTISTMTALPVHLVIELASGRRRHCTAMTTWRCRAAMQSHAEKL
RAGQARRRRDAAQPALMASPEGPDQASIAPAAARAA
>PFR_JS14_7141PFR_JS14_714[Acetyltransferase, GNAT family(1823681:824778 Reverse
MEPFTIDAPGLVLSTPTAQDIDKVFLFCQDPQIQRWTTVPSPYTYADAETFCTRAPADWR
LGFDLKWGIRDPRGTLMGMLTLFSRGGGNWEIGYWMGRPYRARGLMSRAVNAALDAAFDP
LGPIGAQRIVWRCDFNGDVPNWASWRVAWHVGFHKQGRTRSSQPNNGVRHDNWLADLLPY
DPRSPALPWDGPIAHGDTAAYEQAAVPTDSVAIREGDSPEGLVARFHRLYGRPIADDGPN
LRRDSLPLRMSLIAEEFGELFEAVYGTTARRIVDEANATAMDNDEEHRDVVATADALADL
VYVIYGMALEMGIDLPAVLAEVQRSNMSKMGADHHPVLRADGKVLKGPDYFPPDIAAVLA
RSMKS
>PFR_JS14_71501PFR_JS14_715[Hypothetical protein(1824968:825984 Reverse
MKKEDLKQSATAAGENARDAVNDSVATARGVVGRITSFLSPRVADARERVEPLVADAVDR
VAPHVAEAAEKVAPYYEKTRDAVAEGYDKNVKPRVREFVDRASENEHVAKAARKGSDVVE
NLKSRADASVVQVAPKKKHHRVLKGLGIAALLGGAVVAVRQLLLPKDDGWTPQEPSTAYT
DNDASYDYAGEARRDRAKEDSADTEPGGAVKFTEPDTATEHLEPADVTVSTEASDLPQGA
AGARKAAPAQPDVAKQETGDAEPTELDEANDSHETGDAAKGGAGYRGANPPEGYTIKGNE
RSMKFHVPGGAGYSRTNADVWFKTIEEAEAAGFTKASR
>PFR_JS14_716PFR_JS14 716(Peptidylprolyl isomerase[1826311:826823 Forward
MTQAILHTNHGDITINLFDDFAPNTVKNFVELANGTREFLDMTDNQRKTEPYYDGTIFHR
IIDGFMIQGGDRTGTGRGGPGYEFADEFYPDLTFAKPYLLAMANAGPNTNGSQFFITVAP
TPHLNMRHSIFGEVADDASKKVVDEIAKVPTARGDRPVDDVVINSVEIAQ
>PFR_JS14_717/PFR_JS14_717(ITranscriptional regulator, AsnC family1827065:827334 Reverse
MITAIVFVHADNDRISEVAEQIAGLEHVTEVYSVTGDIDLVVMVRVAGYEEIAPAITDQL
KKVPGVIDTDTHLAFRAYSEHDLEAAFSL
>PFR_JS14_718/PFR_JS14_718[Peptidase M23B family / metalloendopeptidase1827594:828715 Forward
MAMRARHGVVRLGLVCLTALAVFGTANVSGQVAVMAEGTDAAVSNSTVDAAQAKLDQIKY
DSQQVEADYQTSVKKQQAAQDAYDQATTQIAEEQAKLDALRGDAAQIALSNYQGASVPQT
TRLLTSDDTHDLLSELSTVQSINTLTAEKMARYNAEKSLLESLREEAVASVDEVRKQTDQ
QAALLAKAQDQTAQAQKVLDGLTTEQQKQVIAAQATKVQVGTSVSNGASRDASRSDLAGI
RTAIAKQKVWPASGELVSSFSSRVNPIGGYAEFHDGDDIAAACGEPVQAAWGGTVLAAGM
VGGWGNRVVIDHGNGLATAYNHLLGFSVSPGQQVNVGDVIARVGSTGNSTGCHLHFHVIE
NGIAVDPAPIFGK
>PFR_JS14_71911PFR_JS14_719(Acyltransferase PIsC1828832:829677 Forward
MWYTLFKYLLFRPGVKLLLHPTLEGEQNIPRQGGAVLASNHLDIADTLALPALMRRRLTF
PAKKELFEGRTLWGRIVAWFLTAVGMVPLDRSGGRASASGLGPIDQVLTDGGLAGIFPEG
TRSPDGSLYKGHTGVARMALDMQVPVIPVAMVNTTVRRNRLGLPTMHDGRMIIGRPLDYS
PWRHQRDDVRVLRWITNDVLAHVQQLSGQPYVDVYGFRVKYGNLRDADLTRFRKDSPTAG
LPVPPTDAELGLAGHDEAGSPAPSPRETESGPGDDKDVRDE
>PFR_JS14_7200PFR_JS14 720(11-acyl-sn-glycerol-3-phosphate acyltransferase (Precursor)1829670:830611 Forward
MSDTDRPDAPAVRDAPNHPQLPESRPPTLRGSLRAAARAAGFTRGLFRGTREALTAHVEG
VENIPEGAAILACNHRLPSDFTRLEASVERPVRLVDLNPDVRGRGKRARAIPLEGAAPGH
PDAVSVLGEGGLVVVFPEGDPSPDGRLHRGNPEVAWLALATQVPVVPVGIELPEREGMGG
RTLSRMLGPTIAFGKPLDFSRYWTSPALSDALDGVLLRGCTAEIMAAIGELSGQLYQDDT
PAQAKELIRQRRHREAEERADNYPTLWEQRRQAAIEREQLRVEDQRDLERAAAEAARNAR
RYADGGAGERPRR
>PFR_JS14_7211PFR_JS14_721(13-deoxy-7-phosphoheptulonate synthase (Phospho-2-dehydro-3-deoxyheptonate aldolase) (DAHP synthetase
class 11)[1830760:832106 Forward
MPQVQQPHYADASAEKRVVDKLRSLPPLVFAGECDDLRDKLAQVANGKAFLLQGGDCAET
FDGVQANPIKAKLRVLLAMSVVLTYAGQVPVVKLGRLAGQYAKPRSKDTETREGVTLPAY
RGDAVNGFDFTAQARHQDPERLLQMYNASAATLNLVRAFVKGGFADLRQLHAWNASFVRD
SHVEKRYEEMAGEIERALGFMEACGVDAETMRTVDFYASHEALLLDYENAMTRIDSRSQE
PYDTSGHMVWIGERTRQPDGAHVELLRSVRNPLGVKLGPTATAEDALEIADRLDPERIPG
RITFITRMGAGKVRDLLPALVEGVEASGRKVAWVCDPMHGNTFETAKGYKTREYAAVVDE
LNGFFDVHEQLGTWPGGVHVELTGDDVTECLGGAFQLSEEDLASRYETTCDPRLNRNQSL
ELAFMIAERLNDYRNRYAAAPVTPDWNA
>PFR_JS14_722[1PFR_JS14_722(1Zn-dependent hydrolase of the beta-lactamase fold-like protein(1832137:832880 Forward
MGESATAGFPMPVITGAYPWDSAHGHSGDMKITRFGHSCVLVEAGGARVLIDPGVYSRGW
ESIATPDAVFITHRHADHADPVRLPAYLADRPDLPCYVEPGVNEQLIVPTTTAMASGQQI
TLGQLTVTVVGGLHAVIHPDIPRVGNFGLVLRALGEPSVFHPGDALDVTPDDIDVLCVPM
MAPWEKVSQTIDFVRGVAPRQMIPIHDGLLNDDGFWMIAGHLSARTTAQFVPVRDPRPWT
VTRGITL
>PFR_JS14_7231PFR_JS14_723[1Membrane spanning protein DUF611832893:833816 Reverse
MSSAPEHPAARRPSSLPAASALLLIAMLWGSSYFMNKALVGMMPPGDITAVRFTMSAIVL
ALVAPRALRMSRRTLLQGIAMGTAYGIAQLFLMFGIVHTSASVSGFLTGMYAVFTAVMVA



LILRRNPPPRVWISVGLATAALGVLTLAPGATGGLGLGELLSIAAAVGFAAHIVLTDMFI
DQRRVMSLAIVQTATVAVWSLAVAAPGGITMPHGTVQWGALIYLGVLCGALTLFLQAWGQ
ARMEASRAAVIMSSEPLWAAVFAVLAGQEALSVRTVVGGTLMMGAIWLAVRIPPLRRRTD
PPPTAAS

>PFR_JS14_7241PFR_JS14_724(Hypothetical protein(1833859:836063 Reverse
MTRDSTSDPLVGDVLAGRYEIVRKLARGGMATVYRARDRRLGRVVAVKVMHEGLGDDADF
ARKFDREARAVARLSDPHVVGVFDQGRDHGRPYIVMEFVEGCTLRNLITREAPFSPARAL
ELIEPVVAALAAAHESGLVHRDVKPENVLIGPHGQVKVADFGLARAVTAQTVTAAHGLVI
GTVSYLPPELVTNGHADARSDIYSTGVVLYELLTGEKPYAGDTPIQVAYAHVNKAVPPPS
VTLRRTNHAPVPDYIDALTVACTRREPGQRPRDGIDLLARLRRARMALAAGVGNDPSLSA
IMNPAAFRSSQVWSGSPTTRVDVVHTEPVATRQAALPAPRLAATMGASTGSATNSGGIDV
LAARQAAPSAPPTPRTARSTADPVRPMTAGWRAMSAGSGPRTPVSPVDFRARLAADPDAQ
LPRSGRTPRFPELVNDPVHRRRRGIVATVLVILIALGVGCLSWWLASGRYVSAPAVIGMN
RTVAQDAAQKVGVTISFSEDYDDAVPAGDVVRTTPEAGSRMVRKDELHAVISQGPQSYPM
PTVVGLDKDAATRALADAHLRVGTIRQDYDADHAEGIVSGASATPGSQVRHDATVDLTVS
RGPAPVKVPGLSGKTRDDATAALDALGLKADVSTQHSDAVASGSVISQDPADGELRPGDT
VKVVVSDGGAPTDVPDVRVRSTADAHKVLEAAGFHVDEVMVDPDARIRLGRVQRTDPDPG
SKLPKGATVKIFII

>PFR_JS14_725[1PFR_JS14_725[1Polyprenyl synthetase[1836186:837256 Reverse
MPAFDPTDPAGPAFRDAVGARVGLFLDQIDEELAPVSPLMSELVGLARRFTAGGKRLRPA
FCFWGHVAAGGAPADPTALLDATAGFELLHVAALVHDDLIDDSDTRRGMPAAHRQLEELH
RRRGGVGDPAAFGRAGAILLGDLLAAWSTQRFATAGLDPAAFARARWVLDAVRTDVNVGQ
FLDLAAEGGLAGGAGLATAEQVVEYKTARYTVIRPLQFGAALAGAPAQLLDGLAHVGSAV
GRAFQFRDDLLGVFGDEELTGKPAGDDLRENKRTVLVVDALYDQPQLADYLGRPLSDPEL
DEAREILRGSGAVSRLNARIDRDSAAALRGLSGLQITDEGRTALESLVHAAVDRQF
>PFR_JS14_726[/PFR_JS14_726(Methylenetetrahydrofolate reductase (NAD(P)H)(1837302:838243 Forward
MLDNYRPADLAPARRSNTDTTQTIAELLARAERPTFSVEFFPPKTDEGARVLHEAIEKLE
PWNPDFVSVTYGANGSLRDRTLAAVRDMVASTKLRVVGHLTCTGQSVDELKSVIDAYGDL
GVHHILAVRGDMPGGPRQPWEPHPQGLKNATELVELVKSRGDYCVGVGAFPDIHPGSTPE
QDVRVLHDKQDAGAEFAITQLFFRPSAYYDLIDRMRADGCTLPVIAGMMPVTAISQLDKF
AELSGVPLPASVTERLMAVANDPLAVRATGAQICAELASDLLERGAPGLQFFTRNRSAAT
REILAILLARRPW

>PFR_JS14_72711PFR_JS14_7271DNA or RNA helicase, Superfamily | family protein(1838197:840407 Reverse
MTESAPHDDADILEHELELEQRHVDHVYDRLEAAMAEARNVEAESRARFTSDRADWLREE
DSTALFERDAFAYQASRRLAILDEEHEGLVFGRLDLLLDKETRYIGRLGVRDEDYEPLVI
DWRAPAAEAFYRATPNNPMGVVRRRVLRCRDDKVIGIEDDLLDTEADTDLVVIGEGALMA
ALGRARGQHMRSIVATIQAEQDEAIRAPYQGVTTIAGGPGTGKTVVALHRAAYLLYTHRK
RLERGGVLVVGPSDVFMNYIERVLPGLGEDAVTLRSVGRVADDVLGLGSDRQDSAEATIL
KGSLVMSRLLRRLVNEPLVAQGAQQLRVTFSGEILTLDAKALAAMRNKILANNKLNEARH
IAEQALLGALYAKLPPALAKDVERDEFDDKVTTQASWQMFVNAWWPPLDAEQVLARLAEP
TLAAKVSHGLLDADQQAVLSESLSQSRGYVPAAGMAHPQWSVSDIPLLDELAMILGPLPE
PASTEPDLFLDSTKEELVTTADLLSDQRDTEDDELLQNYSHVLVDEAQDITPMQWRMIRR
RGPQASWTIVGDPAQSSYPEAAQTDRAMRELIGRAPHRTFRLATNYRSPAEVMNLAGRFI
RTYLPEADLPNAVRSTGIEPELAATTPEDLDMTVRALIERLLGQVEGTIGVIVPPSAVEE
VRTFDPGSDRVLVVTALQAKGLEYDAALVINPDQIIAEAPGGPRVLYVALTRPTQRLITL
DVTTGGVPGEWRESLG

>PFR_JS14_728[/PFR_JS14_728[Hypothetical protein(1840621:841022 Forward
MRSYERAIICEPVQGTPHRFVWRSRLWRVSEVQRSWVEAVPWWTNPDGVGGPEGERFGTG
LPADEAWWRAEGDDWASPAEPSRAPVPSSPAHGLRRGARQRTVWRVVASSGDRQGVYDLA
SCEGEWSLIAAVD

>PFR_JS14_72911PFR_JS14 7291 1DNA polymerase lll, alpha subunit1841034:844654 Forward
MSRRTVGRSGGEERPRLPDRRGPDGMPAFVHLRVASSYSLQYGASHPEELVAGAAAAGMT
MLGLTDRDGLYGAVRFVQACQQANISPIVGVDLAVELCGVPDGARRVRPVPVKGGSLRDE
GLPRVVVLARSKAGWAALCRLVTGAHQAPDRARPVATGQLFGQWAGDGGLSVLLGPDSSL
GRALANHDDHGADRELARWRQVVPDNRIALAVSDHLGRDGEASLPQAVAMVRFADRHRLE
CVLTNQVRMARADQAPVCDVLDAARLLQPLTMGRLGLGTGEGWLKPSGQMAAVAARISDG
AGRDDRGRRLLADTRVLAEECVLDPKRDIGLGEIHLPGVPDASRRLRERCLAGLPRRYRG
NTTMVEQRLDAELGVIEGCNMASYFLTVAGVVDMVRGAGLRCTARGSGAGSLVNHLLGIS
GVDPMRYGLLMERFLSAERDKLPDIDLDVESARRTDIYRMVLDRFGADQVACVAMVETYR
ARHALRDVGAALSVPPGEIDAMAKAFPHIRADQVRNALAELPELRSAGINEERFGVVLDL
VEGLDGLPRHLALHPCGVIISDKTLYDRSPVQTSASDFPMSQYDKDDVEEMGLLKLDVLG
VRMQSAIAHALDEIRHTEGPEEVPDLEELEPFDDPEVYELIDHSQTLGCFQIESPGQREL
VGKFAPTCFNDIIIDISLFRPGPVKADMVSPFLDARAGWVSPSYLDERLRPILAETYGVI
VFHEQVIRIIAEVTGKGLGRADEMRRALGSMSAKPAVQEWFFKYARLNGYDQGQATRIWA
ALESFASFGFCKAHAASFSVPTYQSAWLKRHWPAQFLAGILTHDPGMYPKRLLLEEARRM
SISVLGIDVNSCSGSFHAEPVEADPQMPAPPAGLPDARDWGIRLSLADVAGITDDMIGSI
VAGQPYDDLSDFFARSHVSAPVAENLIMVGGLDSLYGIDPDRPSGAGRVTRRDLLLTLGD
LVRDARAGRRAHGAATSLQGTFDFAAAGDVEPSGLPEMSRAERTQAELAVLGMDVSRHIV
EFYQEMLQGLGWVPAAQLLDHRNHEEVLVAGVKVATQTPPVRSGRRVVFLSLDDSTGPVD
ATFFEDAQGPYASTVFSNWLLVVRGEIRRTGPRGISLNATGAWDMQELHALYSRVRDASG
RGAALAAVRARLWEHATSWAPPAVHRMLRHPSGFLQSPFADTAVAGESLITASRKLWHAS
PGSSGG

>PFR_JS14 7300PFR_JS14_730[DNA polymerase IV1844681:845922 Forward
MPEMPDVMRGRVIMHVDMDAFYASVEAARNPRLRTVPFWVGGAERGVVLSANYLARTYGV
SGGMASTRARRLCPAGVAVPPDFDHYGAVSAGVFALFDQITDRVEAASIDEAYLDITGSQ
RRLGSPRLIGENVRARVADEQHITCSVGIAQGRALAKLASNRVKPDGLLVVDPGEVVALL
HPLPVEQLSGVGPATASTLHKLGLSTVGQVAHTPVSTLRRALGARAGQWLSDLSWGHDES
LVVGQDRERSIGSQTTFARDTDDPEQVGTELLRMAARTAGRMRASGLCGRTVVLDVRFAD
FTTITRSGTLRDPTDVTDEIYARARKLFESLGLQRARIRRVGVRVEGLVPSDQAYRQPAL
DEPERGMRQVELAADDVVYRFGAHAAQRARLTRRTLSNPESGSPGITSVGGTA
>PFR_JS14 73111PFR_JS14_ 731[IHypothetical protein1845962:846345 Forward
MPLSNEEQKTLEELEASLLAEDPRLAHAMGSSRTPKRAHGRRAGLAGLGFLLGVCLLLVG
MQTVWVLSVLGFVVMFGCAILALGSWRHMSHEPKEKVRPPKSSPHPSNDFMTKMESRWRR
REDDGRL

>PFR_JS14 7327PFR_JS14 732 Protein MraZ[1846568:847005 Forward
MFLGTYTPKLDEKGRFFLPAKFRDELAPGLVITRSQDRCLAVYPMATFAEMTQSVSTAPA
TLKQVRDFQRMLAAGASDEIPDKQGRVTVPPALRSYAGLDKDIVVVGAINRVEVWGSTAW
KEYSTAQEDVFAQMNEEILSGEADR

>PFR_JS14_733/PFR_JS14_733[IRibosomal RNA small subunit methyltransferase H(1847184:848212 Forward
MTHEATGPDPSTIHVPVMAARVVELLSPALDHPGAVYVDGTLGMAGHAELMLTANPQARL
VGIDRDHDALDLASRRLAPFGARVHLARARFDELGRVLDDAGIATIDAALFDLGLSSLQI
DRADRGFAYRVDAPLDMRMDTRSELTAARVLNEYSPGDLVRVLRDYGEEKQATRIVRAIV
AEREREPFTDSARLVDLILRAIPAAVRTKTKGNPAKRTFQALRIEVNGELEALSTVLPVM
LGRMGPAARAAVLAYHSLEDRIVKQVFTAATSDSAPAGLPVVPDEMAARFAPLTRGAEKP
DAAEIAENPRSASARLRAIERIRPDVAPSAGSRHGHRRGGRR
>PFR_JS14_7341PFR_JS14 734[]Hypothetical protein1848209:848727 Forward
MKKLLGAVRTSINAAREKAGAATSGRRRISGIPFILALVMLLGVGMVGVLLFNTRIQDQQ
RQLDELQASAQRLDYHEAALEQSVDQLGTTDTLGAKAANLGMVPNPNPLVIQMPQGSVNG



KPQAADGTAMPGIAVPSTISSATPTYRPASPTPTPTPGAATGTPTASPTEGR
>PFR_JS14_735/PFR_JS14_735(Penicillin binding protein transpeptidase domain protein(1848724:850787 Forward
MMAGQPNKPSRGNSSGRNPSRSNPSAGTGSRRPGGARRPSGGPRPGSGQRGRQRSSGAST
RESLNQALSTMRLKIGDSTKRIRIFFVVMAVAITLLAGRALVVQGINSQAVAAAAAASMK
VSLDQDRVLKPVRGAFLDRNGEVLATTLPAVKVIADPYAISLNGYNADSLSANARSTLAQ
NTPKQIADVLVAHLGGTAADYLPQLSRVTGANGQPNRYEVMASKVPADVYQQILADMAKQ
TDALEDTGLNGITKEDDPQRIYPSGTLASNVLGFVNSEGSGAAGLESYANGNLAGSEGFE
QYQTSQYGRIPLGNSTVKEATNGTSYQLTLDSELQYQAQQLLNSQVAKWQAVTGTTIAMN
VKTGEVLAMATTPSFDSNKPGDVTDAGTLGNRAVSAAYEPGSVQKVFTMAALLDAGLISP
DTKVQVPAGVQSGGSVIRDADLHSDTKYMTARGVIYNSSNVGATLLSRLMDKDTFHQYMA
DFGLGSTTGIEQPGESAGYLPGTDMEDYTKDQMAFGQGVSVTAIQMAAGLSAVTNGGVYH
EPTLIKSATDASGKNVELPARSSRRVISEDASAQLRNMMEAVVAAGPNAANTMITGYTMG
AKSGTAQTINPNTGAYDSDLYMSSYVSVAPLDDPQILVYTVMQVHGQYGGTVAMPTSRDL
MKIALPRYGVLPEADVPKDTDPLTYSP
>PFR_JS14_7361PFR_JS14_7361UDP-N-acetylmuramoyl-L-alanyl-D-glutamate--2,6-di aminopimelate ligase (Precursor)1850787:852376
Forward
MTTNQNPTNRPRAARPAHVQPISLAGAADGLSVRLPAGADHLQIVDVYLDSRSVLPGSLY
VGLPGTRTHGANFAAQAAALGAVALLTDAEGAELAADAGLPIVVAEQPRVAMAHMAARVF
GDPTRDLLMIGITGTNGKTTCAFLIEGALIAAGHRVGTIGTIGFRLEGEPLPSSRSTITT
PESCDLQALFAVMREGGADAIVMEVSSHALALDRVEGVHFDVAAFTNLGRDHLDFHKTQE
AYFEAKAKLFRPTMTSRAVINGDDPWGRILVERADAAGAPHVVTTGFDPERDYRVLDSTP
TIEGGEHIELATPGEAMAFDIALPGQYNVANAATTIAVLAQAGVNLDRAVPGLEKALVPG
RMQRVDLGPDSPRVYVDFAHTPQAVESALSALPGRTLVVLGAGGDRDEAKRGPMGVAAAR
HADVVVVTDDNPRTEDPATIRAEVLAGARQVPDTEVIDGLDRRHAIGLALGMAHAGDAVA
ILGKGHETTQEINGVLHPFNDVTVVQQAWTSDHPDAAPADHEKPRTRGI
>PFR_JS14_7371PFR_JS14_7371UDP-N-acetylmuramoyl-tripeptide--D-alanyl-D-alani ne ligase (Precursor)(1852378:853862 Forward
MRVTTTGDLAELVSAHGTPCRLQGSAAVPVGPQVVIDTHQVTPGALFVGLPGEHVDGADL
APQAAGAGAAAALVGHDVTAGLPRLIVEDAGRGLSALATGVVATELARGLITFAITGSSG
KTSTKDLLAQVLEATGPTVSPAGNHNNEIGVPLSACGVDATTRYLVSEMGSRGKGDVATL
CRIVPPRISTVLNVGTAHLGEFGSQDAIAEAKGEIVEALPADGWAVLNADDPRVAAMAPR
TNAHIARWTTTGAARASDAELFVSADHITTDALQRGSFQLRVTRGGATSTHPVRLRLIGA
HQVLNATAAATMALAAGLDPAAVAASLSTATTRSPLRMELHELRGGIALINDSYNANPDS
MAAALHAVAAMGAARHDEYPRARTIAILGEMGELGTQSARLHARVARLAADLGIDIVIAL
GDHAGTMAQAAREGGAQARAARKEEVADSLELVPGDIVLVKASRSMALEDITAQLLSLDA
ATTHHAAGKEELPR
>PFR_JS14_738[1PFR_JS14_738[1Phospho-N-acetylmuramoyl-pentappeptidetransferase MurX1853859:854935 Forward
MITILGAGVLALLITLIGTKFFIVFLVHRGYGQFIRDDGPTSHRKKRGTPTMGGLVVIAA
AVLAYFLSHLITNTRITVSGVLVLGVLVATGFLGFLDDWRKISKQRSLGLKPRGKLIGQL
SIGVTFGVLSLIFPAAAGDVGSHPASQYVSFLHDIDWLRLPVVLAILWMTFLITSASNAV
NLTDGLDGLATGASTMVFGAFALIAIFESNQWCLTGSHLPRCYDVRDPSDLAVVAIALAA
ACFGFLWWNAKPAKIFLGDTGSLALGAAMAGLAIFTRTELLLIVLGLLFVIETLSVMIQV
GYFKLSHGKRVFKMAPLHHHFELVGWDEPTVVVRFWIICGVSVATALGLFYGGWVWGW
>PFR_JS14_739(PFR_JS14_7391UDP-N-acetylmuramoylalanine--D-glutamate ligase (Precursor)[1854995:856416 Forward
MVVAGLGTSGFAAADALLELGARVTVIDDVDAEAMHDHARILETLGATLRLGPGSSQHLP
SDADVVVTSPGWRPDESLLAAAASRDLAIWGEPELAWRLMHPDRVIPWIGITGTNGKTTT
TQMVDSILRAAGHKSAAVGNIGRPIIEAINDPAGYDVLAVELSSFQLHWSDSLSLYSAAA
LNLHADHLEWYSYAGDTDAAMVAYGADKAKIFHNVRTACVYNVAEPATRTMVEEAEVIEG
ARAIGFTLGIPKVAEVGVVDDMLVDRAFVQERQTSAMPVAALSDVHPFAPHNVENALAAA
ALTRSFGVPPRAVAQGLRDLHLGGHRIETVAQSDGITWVDDSKATNPNAANSSMRAYEHI
VWIAGGQTKGTSFDELLTRHAKRLRGVVLLGVDRQVIADALRRHAPRVPVVVLDGKQTGV
MDQAVQEASRMARPGDTVLLAPGAASKDMWTGYAARGDDFARAVKSLLASGDA
>PFR_JS14_7400PFR_JS14_740(Cell division protein FtsW[1856609:857874 Forward
MSTATDDRATRDPDTSGGGASSLSRAFAHPLADYYLLLTCSGLLLALGVIMVLSSSSAYA
AANMNDSYYFFTRQVAFLIAGVLACGWLARRSEDFFKLFGWVVLIGSMAAQLLVLLTPLG
TPPSGISSKGNRNWLYLGPLSMQPAEFAKLGLIVWAAAILATRGTTIREPKRLFVPYLVG
FGVVLGMVLAGGDLGTAVIIVAIMIAMLWFVGAPGWTLAGIIGVAGLGALGMVVTSANRM
ARVKAFLSGSGASSEQPLHSIYALATGGWWGVGLGRSRMKWGGLYDGVLNDYVFAVLGEE
MGLIGTLTLIVLFLVFGIAGVRIALRSKGTFWCLAAAGITAWFLVQACANIAVAMKLLPV
MGVPLPFISYGGSSLLANLMGVGVLLAAARNEPDAKVALNTQRPPAAEPVRVTSVVDRKG

R
>PFR_JS14 7411PFR_JS14_74111UDP-N-acetylglucosamine--N-acetylmuramyl-(Pentape ptide) pyrophosphoryl-undecaprenol
N-acetylglucosamine transferase MurG[1857874:858974 Forward
MVNVVLAGGGTAGHTSPLIATAEQLAMADPGGSLVCVGTAKGLETRVIPEAGLRLELIPP
VPLPRHVNADLFKVPTRLVGAVRAASRILRTAHADVVIGFGGYVSMPVYLAARRMHVPVV
VHEQNALPGLANRIAARFAAAVLTTFPDTRLPHAQRVGLPVRDAIAELAEQGRSARRGPA
RDSFGLRRDLPVLLVSGGSSGARSINRATVAARDQLLAAGVQVLHVLGLKNFHDDKPVTD
QQTGAGYHPVAYVDDMASAYAAADLMLARSGAGTVVETAVVGLPAIMVPLPIGNGEQARN
AAPLVGADAGIIVPDDELGPQRLIREVVPVINDADRLSTMGEAAQRVMPAGAAQRVANVV
LQEASR
>PFR_JS14_742[1PFR_JS14_742[1UDP-N-acetylmuramate--L-alanine ligase MurC[1858971:860413 Forward
MSLREPIRLVRPSELGAVHFIAMGGSGMSGLALAYHELGVPVSGCDQVDSKTLEQLHDDG
ITIWVGHDPAQLKDVDTVVISSAIHPDNVELVAARERGLRVWHRSAALAALMLDHEAVSV
AGTHGKTTTTAMIATMATTAGADPSYVVGSPLASTGESARIGKGTPFIVEADESDGSFLQ
YPTRIAVITNVEADHLDNWGSAEHYARGFERFATGPTVRDVVIDADDAGARELTGKLRRL
ASGPTVTTYGEADDADARLSDIEFSGMHSSATLHFQGHEYALRLSVPGRHNLWNAAAAFV
TGRLLGLAADDLLRGAQAFAGTLRRFQPLGSATLPDGQVHVFDDYAHHPTEIRAALNAGR
RVAGDHRLVACFQPHLYSRTREFATEFGRALALADLVVVTDIYGAREEPVPGVSGKLVAD
AAVEAGADTYYVPNKAELPVELAALVRGGDFVLTLGAGDVTLVGPMLLRLLRKRHSRENR
>PFR_JS14 743[PFR_JS14 743[1POTRA domain protein, FtsQ-type(1860410:861141 Forward
MSADPVLPPAAIDPALQVRRQARLRRRRRRLGWTAAAVGLLLVIGWVFYLSPFLTVSQVN
VEGAHVVTDDQVRQAAGIAKGSSLAGLNAHAIEQRVVKLPVMASCHLTRSWPSSVTLQVT
ERKLVYQAQDAGSFQWTDETGAVFNMTKDSQQAPIAHLPGNASQQLRADVATALDSLSPQ
VKTRVQSVSASSSDNILLQLDNDQAVFWGSADQSGDKAALLPVLLGQGGATFDISSVSHP
AVK
>PFR_JS14_7447PFR_JS14_744(Cell division protein FtsZ[1861359:862600 Forward
MTAASQKYLAVIKVVGVGGGGVNAVNRMIEEGLKGVEFVAVNTDAQALLLSDADVKLDIG
RELTRGLGAGADPDKGRQAAEDHADEIEATLKEADMVFVTAGEGGGTGTGGAPVVAKLAR
SLGALTIGVVTRPFGFEGKRRAKQAEEGIQRLREEVDTLIVIPNDKLLEMTDRQVAILDA
FKQADQVLMQGVSGITDLITTPGLINLDFADVKSVMSDAGSALMGIGSARGEDRARTAAE
QAINSPLLEATIDGARGVLLSIAGGSDLGLFEVSEAANLIEEAAADDANIIFGTVIDDAL
GDEVRVTVIAAGFDANHGPQDGKVRKPAASPNPTATPRQNPGAGEAPAHAQAPAAQPETT
VRTPLIPQGHAPEAGPEFDEPTRRTNPPAQPAPQRTQLPPDDDDDLDVPDFMK
>PFR_JS14_74501PFR_JS14_745(1YfiH family protein(1862610:863398 Forward
MFSYLREPTPRGVGDVGVAFTDRRGGVSVGGFRSLNFGRTDVDELAALRTNMSLLRARLG
IAPLQTVHQVHGTMIRHIDRVDDLQGPEGWLGDLVPGGAPVPVADSIVCTLPDVPLAIRV
ADCVPVVLADVHAGVIGAAHAGRVGLLTRVLQATVDAMASRGATSLEAWVGPHICGRCYE
VPDDMAAQAYRALPALRARSRWHTASLDLGAGTQAVLEAAGVRVHRVDPCTLEHPDTLFS
HRGSRGRAGRQIGLIWRDGSTS



>PFR_JS14 746 1PFR_JS14_746[Cell division protein sepF1863550:864071 Forward
MPELVKKAAVWLGLVTDDRYDEEAPEEEYSESVYIEDGQAGAEQPPVRELAANGAGVETG
AATTDVATKDHPHAQVTQTADLARIISVRPRTYNEARTIGEAFRDGTPVIMNLTDMDDSD
AKRLVDFAAGLIFGLHGSIERVTSKVFLLSPRNVNVTAEDKQRLATSSFFNQS
>PFR_JS14_7471PFR_JS14_747(Hypothetical protein(1864075:864368 Forward
MLIAYTARVLLILLNVYLGLLFVRAIMSWVPLFAPNWRPRGPILVIFEIIYTLTDPPLKF
VSRVIRPVHIGSVGLDMGFLVVVLAIIVAQRVLVIFA
>PFR_JS14_7481PFR_JS14_748[1DivIVA domain protein1864505:865503 Forward
MTLSLDEVRSIRFPLARKPNEDGYRASSVDKFMDDLEVSYAQLTEELDKLKQGGAATGSD
DAKVSELTSQIEDLTGSNKKLTSDVERLTGENEQLRGQLNELRTSGGRDSAANQQLTTEN
EHLRNELEGLRSQLSEAQSRAAQNAAAATASQPIVSADGEQHITVTASAEAGAWAARLLE
MATQQADQLVSEAHEQADSLVARSNADAERTRSEAKTKADAMVEEATQKAARLDYESRNN
AERITGDAQRRADNLDSEVAAKRTELFQALEVQRDQLADRIKALRGFESDYRTTIKNELE
SSLSRFSKLSLSPESEDDSPRLHALLEDRKSE
>PFR_JS14_74911PFR_JS14_749(1C4-type zinc finger protein, DksA/TraR family1865578:866006 Forward
MAVKGKTASVTTVDLPVLEGEKPWTAEEIAEVREELVSEIARMRKAVETSDEELATLMDE
GIEATGKDPGDVGSSNFERDQEMSLNANTRELLEQNESALRRLDEGQFGFCENCGNPIGK
ARLEAFPKATMCVKCKTRLERR

>PFR_JS14 7500 PFR_JS14_750(1Signal peptidase 1111866063:866608 Forward
MMRTAMVAVALVGYALDRWTKQLALTHLATTDGPSFLNGWVSLQLVLNPGAAFSMGSSVT
IVFSVLSIAALVAVIGWGWPRAHGWLTSLCAGMVACGIAGNLTDRLVRPPGFLRGHVVDF
ISVQHFAVFNVADVFITCSVVLFAIYLLRADHAGPGPDSGRPEPVAATDHRREDHQEGGS

S

>PFR_JS14_75111PFR_JS14 751(1Pseudouridylate synthase1866605:867525 Forward
MSVLFVPDGLEGQRIDAAAARMTGLSRSRVVDLIGEGKVLLDGSTVVKASERVRGGQTID
IDLSEPTRVARVTPAVVEGMRIVHDDADIVVVDKPAGVAAHPSVGWDGPDVVSGLAGAGF
RISTSGAAERQGIVHRLDVGTSGLMVVAKSERAYTLLKRAFRDRTVDKYYLALVQGHLDA
SEGTIDAPIGRHPGSEWKFAVTAYGRPSVTHYETVEMMRGASLLRVHLETGRTHQIRVHF
AALHHPCVGDPLYGADPVLAAQLGLERQWLHAADLGFVHPGNGEHVEYHSDPPADLQHAL
EALRDE

>PFR_JS14_7521PFR_JS14_752[Pyruvate kinase[1867841:869274 Forward
MIHAGLDVARFNMSHGDHSEHLRRLEETRAAAEAVGKTVGLLADLQGPKIRLGVFADGKA
ELALGQEFITTDDVPGDAHRASTTYKGLPADVKAGDRILIDDGNIQLEATGVTDTDVIT
KVTVAGPVSNHKGINLPGVAVNVPALSEKDENDLRWALRNDFDMIALSFVRHAADIDRVH
EIMDEEDMHLPVIAKLEKPQAIENLDEIIDAFDGFMVARGDLGVEMPLEQVPLVQKTIIR
KARKWAKPVIVATQMLDSMISNPRPTRAEASDVANAVLDGADAVMLSGETSVGAFPVTTV
ETMANIVSTTEGEGLTDISKIKWDPHTTGGVIAMAAATSGVQLGAKFLVAFTQSGDTARR
MSRLRNDIPLLVFTPEAKTAQWLTLCWGAQVFHTPSYSSNEEMVTAVNRTLQDLGLAAPD
DVVWVIIFGSPIGMVGKTNTMRIHRLKPIDWVEKVKLPSYMRGEDGPVDGTVVANDRR
>PFR_JS14_753PFR_JS14_753[Response regulator1869824:870447 Forward
MVTKKSDKQPAQKRTRVLVAEDEALIRLDLVELLTDEGYDVVGEAGDGATAVKLTKELEP
DVVVLDVKMPVMDGITAAEQIAGERLAAVVMLTAFSQRDLVEKARGAGAMAYVIKPFDSS
DVVPAIEIAQARFSEIVALDEEVGTLEDRLASRKAVDQAKGILQDTLGMSEPEAFRWIQK
TAMDLRKSMREVAEGVVQHEKADTTSE

>PFR_JS14_7541PFR_JS14 7541DNA-directed DNA polymerase[1870554:873232 Forward
MTETARLLVIDGHSMAFRAFYALPVENFSTSTGQYTNAVYGFTSMLINLLRNEEPTHLGV
AFDVSRRTFRTDIYEDYKGTRAKTPEEFSGQIGLIKQVLDAMGIAHAELEGFEGDDIVAT
WSAQADAKGWENLIVSGDRDSFQLVDDNTTVLYPKKGVSELSRMTPEAVEAKYGVSPTHY
PELAALVGDTSDNLTGVPGVGPKTAAKWLAKYGDLANLLDHVDEIKGKVGDSLRAHLDDV
KRNRELNRELTDLKLPVDVEGLARAEINREAVHEVFDVLQFRTLRDRLFSVFPEAGETKG
EEGFELEVTRPEPGRLGDWFAAHRSDDPIGVEATGHWGAGTGDIDTLAFATTSDDAACVD
VPELTPDDEKALAAWLTDPQATKAMHGAKGPLLALWARQLDLAGLDSDTQLAAYLLRPDQ
RSYDLDDLALRHLGRELRVQDSEQVNQETLDFGSERQPAETAMLRARAIAELAGVLDGEL
DDTSQRGLLHSLEMPLERVLARMEQRGVAIDMDVLDQLRSEYDARVQAAEQAAFAAIGTQ
INLGSPKQLQAVLFDQLDMPKTKRTKSGYTTDADALEKLYEKTRHPFLEHLLAYRDTIKL
RQIIDTLIKSTNDDGRIHTTYVQTVAGTGRLSSTDPNLQNIPIRTPEGRRIRDAFVPGEG
FEGLMSADYSQIEMRVMAAASGDKTLIHAFASGADFHSMTASHVFDVPVEQVTPAQRSSV
KQMNYGLAYGLSAYGLSSRLNVSVPEARALMDQYFQTFGPVRDYLDSLVEKARKQGYTET
MLGRRRYLPDLNSSNRQRRQMAERMALNAPMQGTAADIIKTAMLQVEQELSASGLRSRML
LQIHDELVLEVAAGERDRVQQIVGDKMKHAIELTVPLDVSFGYGRSWNAAAH
>PFR_JS14_755(PFR_JS14_755(Hypothetical protein(1873199:873966 Reverse
MTRTGIRLVRLLALVALVVGLGLVAWRVVLITPSDYEKQLPTAPGAPIPDAASAGLAGTG
PAHGPANGPGGGAVPAGCDPQPRPLVGARMTLEGHRRSMPMMSLGVAPDQAPASPPSHLG
NTVGWFDRSVPPGAAQGRAVLTSHTFRWGGALGNELNHGLLAPGDVIRISDGGGRDVCYR
FTGALKVRVSDYRPDSGLVYDNDGPAQLVIVVCSDYPPGRRRRGIARPLLRRPGDRALMR
APQRTQWAAAFQLRP

>PFR_JS14_756PFR_JS14_ 756[1Succinate-semialdehyde dehydrogenase [NADP( )] GabD[1874185:875651 Forward
MSEQISHELPADTPRTLYINGKNVEGAAGTFDVTNPATGEVLTSIANADVTQASQALDAA
VGAQLEWQSTAPRERADLLRAAFDEVERRKDDFARVMTLEMGKTLAESYGEITYGAEYVR
WFSEQAVRIAGRYMPTPEGNLRQLISKRAVGPCLLVTPWNFPLSMATRKIAPALAAGCTV
VVRPASSTPLTTLLFGKVLADVGVPDGVVNVITCTDHKVVDSLIDDPRLRKLSFTGSTPV
GQMLSAQAAHHNLRISMELGGNAAFVVFDDADVDAAVEGAKAAKMRNMGQACIAANRFIL
HESIADEFTEKFTAWMSSLPIGDGLDPNTKVGPIIATKDRDNIAALVDRAVEAGAKLETG
GEVPTGVGSFYPPTVLTGVKPDAEIMRTEIFGPVAPITTFSTEQEALDIANSVPVGLAGY
VFTRDFDRIQRFAERMETGMIGANTGLFSNAAAPFGGVKESGLGREGSFEGIEEYLETIY
VALPNPWR

>PFR_JS14_7571PFR_JS14_757(130S ribosomal protein S1(1876014:877468 Forward
MTSSTEASNQVAVDDIGSAEAFEAAVDSTIKYFNDGDIVKGTVVKVDRDEVLLDIGYKTE
GVIPSKELSIKHDVDPFEVVSVGDEIEALVQQKEDKEGRLILSKKRAQYERAWGTIEKIK
EEDGVVTGTVIEVVKGGLIVDIGLRGFLPASLVEMRRVRDLQPYVGQELEAKIIELDKNR
NNVVLSRRAWLEQTQSETRHNFLQQLQKGQIRKGIVSSIVNFGAFVDLGGVDGLVHVSEL
SWKHIDHPSEVVEVGQPVTVEVLDVDMERERVSLSLKATQEDPWQLFARTHQIGEIVPGK
VTKLVPFGAFVRVEEGIEGLVHVSELAERHVEIPEQVVSVGDEVLVKIIDIDLERRRISL
SLKQANEGVDLRAEDFDPSLYGMVANYDENGNYIYPEGFDPETNEWKPGYEEQQAAWEAQ
YAEAQARWQALKKQAEAAEEADQKASVEAATSYTAATPEAPAEEAGSLASDEALQALRDK
LSGN

>PFR_JS14_7581PFR_JS14_758[1Phosphorylase family protein(1877585:878361 Forward
MLHTDKFPVLEFDDDPHDLIGQGEAKTVEADRFPSRAVFAFLGPAIDEYAADNKLAEIDR
IEMIGDVYPVYRAKVPTGDVALMRMPLGSPAAVMCTDYLFRFGVKRALAVGSCGALEALA
EGELFVPTRALRDEGTSYHYLPASPWVDLDPTMRGHIEAAVARAGYHTSSAPVWTNDAFY
RETPEMLAHRLAQGCRIVDMECSAMAASAQLRGADFAQLFYTADSLGSPEGHEARDWGYS
ERDRALQLALDAISRAQA

>PFR_JS14_75911PFR_JS14 7591 1Dephospho-CoA kinase[1878365:879033 Forward
MATNPASGAPRKPARDTRQRSHPGQTLVGLTGGIASGKSVVAGMLTDCGAVVIDHDRLAH
DVVDVGTPGLQAVVRRFGDGVLTPDRALNRSRLGAIIFGDARARHDLDAIIHPLVWKASD
ELEDRAPADAVVVHDVPLLVETGQQDDFDLVVVVDVPEPLQLRRLIARNRLSRQQALARI
GAQASRAERLAAADVVIDNSGSLDATRTQVDTLWRRLTGDGH
>PFR_JS14_760/PFR_JS14_760(/UvrABC system protein B(1879108:881192 Forward



MRPVDTITRTVAPFKVHADFEPSGDQPQAIEELARRIEAGEQDVVLMGATGTGKTATVAW
LAERLQRPMLVMQPNKTLAAQYATELRGFFPDNAVEYFVSYYDYYQPEAYVPQTDTYIEK
DSSLNEEVERLRYSATNSLLTRRDVIVVATVSAIYGLGTPQEYVDQMINLKVGQEWDRSN
LLRRLVEVQYVRNDMAATRGTFRVRGDTLEIFPMYEEFAIRVEFFGDEIEALTTLNPLTG
EIVSEDKQVYVFPASHYTAGPERMARAITDIEAELADRLAELEKDNKLLEAQRLRMRTNY
DIEMMRQIGTCSGIENYSRHIDGRPAGSPPNCLLDYFPEDFVLVIDESHVTVPQIGGMYE
GDMSRKRTLVDHGFRLPSAMDNRPLRFEEFTERIGQTVYSSATPGPYELARGNGVVEQII
RPTGLVDPEVIVKPTHGQIDDLMGEIKARAKKDERVLVTTLTKKMAEDLTDYLMEHGVRT
RYLHSEVDTLKRVELLRELRMGEYDVLVGINLLREGLDLPEVSLVSILDADKEGFLRSDR
SLIQTIGRAARNVSGQVHMYADQMTPSMTKAIDETNRRRQIQVDYNKAHGVDPQPLRKKI
SDITDMLVREDADTDKLLADTRGSGHEASALPTTSDKHKRGENLPATELAGLIQELTAQM
HSAAGELQFELAARLRDEIADLKKELRGMVEAAK

>PFR_JS14 _7611PFR_JS14 761(]Integral membrane protein, TerC family1881383:882417 Forward
MHISLLVWIVTIVVMLAVLTIDAVMLSRRPHVPSIRESVTAVGFYVALAILFGIAMHFWA
GPAYSGEFFAGWLTEYSLSMDNLFIFLIIMTKLSVPRKAQQFALLVGIMLALLFRGIFIG
LGAALISRLAWIFFIFGAWLIYTAVGLVRDFITGSSSEEEEDAADGPAVRWLKKIVPTTG
DYESDKLFVRVDGKLLATSLFFVVVALGTTDVMFALDSIPAIYGLTQEPYIVFTANVFAL
MGLRQLYFLLGGMLKKLVYLPIGLSVLLTFIGAKLVLHACHHYGWDAKLGFSVEIPTSIS
LIVIVAILAVTALASVVQMLHARRTGAVEGPAPSSPGAGSGDGS
>PFR_JS14_762IPFR_JS14_762(1Zn-dependent hydrolases1882452:883045 Reverse
MKWESRSVGSMENNAYLLTSSDDHLVLVDAATEPATLLEWIGPRTLDAMITTHQHFDHIG
ALAAVVEATGATPWCGGPDAASIAEQTGVQCRTVWTGDTLLVGDEALEVIGLVGHTPGSI
ALVLPTNPTVLITGDSLFPGGVGRTKDHDEFDSLFGDVTTKLFDRFGDDTLVLPGHGKST
TLGAERPHLPEWRARGW

>PFR_JS14 7631PFR_JS14 763[1TIGR03083 family protein(1883047:883793 Reverse
MPSVEEQSELPGAGDMRPIRLRKLEATQRLLGDTIAIDERSWQEPCHLPGWTRAHVATHL
ARNADAFTRVAAGMMTGINTPLYISERERFNDIERGSERRALDLQVDLDTSAGRLYHGLD
ELGDIDGSRLVEISPGRKLRIDLLPLARLREVALHHVDLACGFTVLDMDDDIARWVLEWT
CYWIGDDPRLAPLQIESTSGFHTRLGGTGRPTAVGGSDALLLGWLTNRLPDDPSVAKTLP
ALPEGWWA

>PFR_JS14 764 1PFR_JS14 764[1UvrABC system protein A[1884005:887070 Forward
MEPVNDRLVIRGAREHNLRNVSLDLPRDKMIVFTGLSGSGKSSLAFDTIFAEGQRRYVES
LSSYARQFLGQMDKPDVDFIEGLSPAVSIDQKSTSRNPRSTVGTITEVYDYLRLLYARIG
HPHCPICGAPISRQTPQQIVDRLLGLDEGTRFQILAPVIRGRKGEYTELFRQLATDGYAR
VRVDGEVHQLDDVPALDKQRKHDVDVVVDRVVVKASAKQRITDSIETALGLANGVVSVDF
VDREPKDPMRLRTYSEKMACPNGHDIEMDELEPRQFSFNSPWGACPACTGLGTQLEVDPT
LVVPDETLTLAEGAIAPWSTPTLRNHYAKVFQGLGEKEGFDVDTPWQDLPGTAQAFILKG
YDNPVYVHFRNRFGRNRTYTQKYEGILPYVRRRFDEAETDAARDRWGGYLREIPCSTCHG
ARLKPSSLAVTVGEVNISTLSDMSISEVTGFVDQLDLTDREKQIAERVVKEIRERLRFLL
DVGLDYLTLSRPAGSLSGGEAQRIRLATQIGSGLTGVLYVLDEPSIGLHQRDNRRLIETL
LRLRDLGNTLIVVEHDEDTIRAADWVVDIGPGAGEHGGHVVVSGTLDDLLASRESITGAY
LTGRRRIEIPAQRHRPNGHTIAVHGAAENNLRGIDVSFPLGQFIAVTGVSGSGKSTLVNQ
ILYTALAKRIYGAKAVPGRHHSITGAENIDKIIHVDQSPIGRTPRSNPATYTGVFDKIRG
LFAQTPEAKMRGYQPGRFSFNIKGGRCENCHGDGTIRIEMNFLPDVYVPCEVCHGARYNR
ETLEVHYKGKSISEVLDMPIEEAAEFFEPIQSIHRHLATLVEVGLGYVRLGQPATTLSGG
EAQRVKLASELQKRSTGRTLYVLDEPTTGLHFDDIRKLLTVLGKLVDGGNTVVVIEHNLD
VIKTADWVIDMGPEGGARGGMVIAQGTPEQVAADPDSYTGQYLAEIVTPDAAKGPLEPPA
EVAAAPGPAPKGTRGRASKAGKPATRTSGAKKSGARASATGRGTATKKAVTTKKKTQRKA
A

>PFR_JS14_765/PFR_JS14_765IGNAT family acetyltransferase( 1887085:887621 Reverse
MLQWPFPQTSFVSGDLTIERWDAQRDMDRLWRALQAPEVWQFNPRGVPLDAQDLARRMGQ
RTDGPERLTWTVVLRGEVVGTTSHFRAGEAVEIGATYLTPSTWGTGLNLRVKRVMVTMAR
SNDASGIIFRADDLDERSNKALLKLGASFTHKSAEKVLRADGTRRITRFYRLDNDTCI
>PFR_JS14_7661PFR_JS14 766 1ABC-type Na efflux pump, permease component(1887763:888929 Reverse
MNKRQWTLVAGHEMWVKLANKSFIISTLTMVVLMAAGIAFGAWQANKTDTMSVVVTTQQA
QQVGERAGALAGAANDHSELSVRHADSDDQARSEVTAGDADAWLHSDGTSWHLTFKDDTK
SSLENYVSAAVSTNVLNDLAGRAGEPLDRAHAAMTVSTDVLESSENPGGELVGIVFAMVF
MFSSLMFGMQIAQSVTAEKQSRIVEILAAVVPARQLMLGKVAGNTAVALLQMVLYAAIAL
IGVAVTPLSTMLPSLSGGIGWFLAFFLVGFLTLSCLWAAAGAMAHTTEDLQSTAQPLTWL
LMVVYFAGFLAKGNLAVVLSYVPVISSVVMPTRLAMGTAHWWEGLIALLITLAFTVVAIW
FGSRIYRRALLQTHGRVSIREAMSHESL
>PFR_JS14_767PFR_JS14_767(1YhaQ[1888926:889807 Reverse
MLAVDHLTRSFGELIAVDDVSFTVPDGKTIGFVGGNGAGKTTTMRMIMGLLTPDSGHVQW
DGRPITAADRRGFGYMPEERGLYPKEPVLEQLVYLARLRGASRAGATAEATTLLEAFGLA
DRAKDKLEKLSLGNQQRVQISAAVMTEPTALLLDEPFSGLDPEAVDSLAQMLKTRTAAGT
PLLFSSHQLDLVERLCDGLVILSHGRVVAQGGREELRDRGTNHYRLTMTSDTGWVRDAPG
TTVLDVAGPTALLSFDSDRARQGLLRAAIDHGDVIELALVRPSLADIYREVTK
>PFR_JS14_768/PFR_JS14_768(Two-component system response regulator(1889910:890563 Reverse
MIRVLLADDQTMVRTGFEMILGVENDIEVVGQAADGRQAVSAAARLHPDVVLMDVQMPTM
DGIAATREIVAAETARVIVLTTFDRDDYLFDALGAGASGFILKNSDPTELVAAVRAVANG
DALLSPSVTLRVIRAMAQGHAPREVTPGADAELARLTDREVEVLRALARGLSNAEITAEL
FVSEATVKTHVSNVLSKLGLRDRVQAVAHAYQHGLVS
>PFR_JS14_7691PFR_JS14_769(Histidine kinase[1890538:891980 Reverse
MAAGRHSPDPGDGRARSAIPLVLLSVETPTASVRPRPWSGFLSWAGVNDPWQRPVPRVGR
EDVLVVVALTVLAAVLTELQRGLGSVGTPSSSRPVTYALLAATCVPLLWRRRYPCTSAVV
AYVAFMAVSMMMPMVGGQLILLVAFFLSMYSAAAWAPNRPGMLVTIGVVAGTIIFWLIWS
LAVGAGAERLRGELNTVDPGNALISPLVAYLLFNLLINGAFLAGALIFGVSSWRRARGNA
EINAQQAQLTAQADQLRDEAVLRERLRIARDLHDVVGHHVSVTGIQAAAARRVLERDPAR
AAAALAVVEESTRQAVNQMRDLLGTLRAVDEDATDSPHGAPTLVQLPDLVAAQQGHDLQV
SLDVVENPPGAAAQVPPVVAISLYRAVEEALTNVRRHSTAHKAQVVVRVEAGRYAEVEIL
DSGLPRPDSTGSGLGLLGMRERAKNVGGTVEAGPRMIGGYRVRMRLPLEGAEHDQGATGR
>PFR_JS14_7700PFR_JS14_7700(1UvrABC system protein C[1892025:894019 Forward
MADPSTYRPAPGSIPTDPGVYRFSDEHGQVIYVGKAKNLRNRLNSYFHDISALHPRTQRM
VRTAAHVQWTVVQNELESLQLEYTWIKQYDPRFNIMYRDDKTYPWLCVTWSDEYPRVYVG
RGAKRKGYRYFGPFGQAWAVRDTVDMLLRIFPMRSCSAGVFRNAQAAGRPCLLGYIGKCS
APCVGRVSAAEHREIADDFCSFWEGRTRQLQHKLTKQMRQAAENEEFERAAVLRDSLGAL
DKATERNAVVLPDGTDADAIAFALDPLELAVQVFHVRGGRIRGERSWIADRADDADESEL
VESFLLQLYSDSRVPHEILVPVMPPTAPVLTEMLGEQRGGRVNLHVPQRGDKRVLLDTVA
KNATEALDRHKAKRAADLATRNQALEELQGALGLPEVPLRIEGYDISHLQGTQVVGSMVV
FEDGLSRRSEYRRFVIKSFEGSDDLRAMDEVLTRRFSRLIKDRRAMEEASRQGGPGLIDP
ETGKPLKFAYAPSLVVIDGGPLQVEAAQNAITALGLAEVRVIGLAKRLEEAWLPDQDFPL
ILPRDSEGLYLLQRVRDESHRFAITHHRQRRSRAMVESVLDDVPGLGAVRRKTVLSHFGS
LRKLRAATVDQIAELPGLGAATAQAIVDALRADQPGQAINVTTGEIVSEGPAPHEDASGA
GQPA

>PFR_JS14_7711PFR_JS14_771(1P-loop ATP-binding domain protein, PF03668 family 1894188:895072 Forward
MNQTLAPSLPKHPRTVIITGLSGAGRRTCAHAMEDLGWFVVDNLPPSMLPQLIGTANNSG
FTRLAVGLDVRSRDMFEQLPMVFTQLEADGISPEIVFLEASDEVIVRRQESSRRRLPLQG
DGRLMEGIIKERRMLSDLRASADMVIDTSNLNVHQLTARVAHIYGGDVADTLRVQVMSFG



FKNGVPLDADLVFDVRFLPNPHWVPELRPQTGLSKEVSNYVLEQPGAEEFLTTLDHLFEV
VTPGYLREGKRQVTLAIGCTGGKHRSTAISEALAGRLRHRGMQVSVLHRDLGLE
>PFR_JS14_7721PFR_JS14 772[1UPF0052 protein ML05641895069:896037 Forward
MSGGELPSVVALGGGHGLSASLSALRQVTDQLTAVVTVADDGGSSGRLREEFGGLPPGDL
RMALAALCGDDHNGRRWASVLQSRFRSEGPLDGHAVGNLLIEGVWQAISDPVRGLGLVGE
LVDARGRVLPASTEPLNIEADVLGLEVEFPNEVHVLRGQHMVASTNGRVQAIRLLPADPP
ACPQALTAIERADYIVLGPGSWFTSVLPHLLIPQLAAAIIASPAHKILTLNVTSGLETAG
FSPSRHIELIAEHAPGLRLNTVVADEAFAASDAALAETCATLGADLVVDDVAMHDHTARH
DRLRLAAVYREVMGGAEADLEM

>PFR_JS14_773PFR_JS14_773[Putative sporulation transcription regulator WhiA[1896081:897064 Forward
MALTQQVKAELATVGELKPEARAAEVAAMLRFAGGIHVVSGHIVIEAELDSGNAARRLRT
ALAELYGFDSDVVVVNASGLRRRTRYVVRLVRHGEALARRTGLIDQHRRPVRGLPAQVVG
GSMQDQVAAWRGAFLARGSLTEPGRSMGLEVTCPSSEAALALVGCARRLGISAKAREVRQ
MDRVVVRDGDAISALLTRMGAHESVLAWEERRMRREVRASANRLANFDDANLRRSARAAV
ASSARVERALEILGDDAPDHLRAAGELRLAHRQASLEELGHLNDPPLTKDAVAGRIRRLL
ALADKTATDRGVPTTEAALTPEMLTER

>PFR_JS14_7741PFR_JS14_77411ATP-binding protein of ABC transporter system(1897130:897852 Forward
MSPDDPREALHAAGLTKNYGPVTALAGVDLAVRRGETLAVMGPSGCGKSTLLHVLAGILV
PDGGDVHFGGRSIGGLSEAGRSALRLSSFGFVFQDGQLLAELTVQENVALPLIMAGLSRR
EAVGRARGWLGRFGLAGMEGRRPGELSGGQAQRVAIARALVHGPGVVFADEPTGALDQGT
GREVMEVLTGSVAADGASLVMVTHDPGVAAWCSRTVTMSDGHIIADTATEAGMTPGESLR
>PFR_JS14_7750PFR_JS14 775 Efflux ABC transporter, permease protein(1897849:899228 Forward
MRPQSLVRVAALVTRPGRGGSARDARGVLTVLSVVAYTVVQALALSVAAGVMVFVDHDRH
PSNRFQADNSGIYVLLAMLAGAVLIAPLVVLCAAAARMGALRRARRLSIVRLLGGSPAEV
RTIGVIEAFGHALVGVVGGTVVYLATLPLWSPLHFEGQALSAAAMWIGPLGLGLVSLAVL
VIATASAVIGLQRVAISPLGVVRRTAAPGLKKARLIVPLVIVVGWAVAGQLISDTGFVVV
VGSIVLALAALLAGVDFVGPLLVQWLGNAMASRANSAASLIAGRRIADAPKATWRAVGAL
SMASFLASFTAMLPLFGNGSDSDQDMVVLLGDMRQGVLLTLSIAFLLTAVSSGLNQAAKI
LDRIGDARTLSVAGAPRGLLTAIRRREVLVPVVVATVMPALAGLAFQFPFTGPLITQRPD
MLITLLATLVAGIGLVFAVQECCSPLQTRLLREQQRSTD

>PFR_JS14_776PFR_JS14 776[1Glyceraldehyde 3-phosphate dehydrogenase gap(1899342:900346 Forward
MTVKVGINGFGRIGRNFFRAMVDQKADLDIVAVNDLTDTKTLAHLLKYDSILGRFPGEIT
YDDNSITVDGHKIQVCEERDPANLPWKDLGVEVVVESTGLFTDGEKAKAHIAAGAKKVII
SAPAKNVDATFVIGVNEQEYDTSKHNIISNASCTTNCLAPLAKVFEDEFGIERGVMTTIH
AYTGDQRLLDAPHKDLRRARAAAINLIPTKTGAAQAVALVIPALKGKFDGLAVRVPVPTG
SLTDLSFIPGREVTVEEINAAVKKAAEGPLKGILAYTEDPIVSTDIVTDPHSSIFDASET
KVIGNLVKVLSWYDNEWGYSNRLVDITELVADKL
>PFR_JS14_7771PFR_JS14_77711Phosphoglycerate kinase1900510:901721 Forward
MRTLSDLGDLRGKRVVIRCDFNVPLKGEEITDDGRIRAALPTLEALLGQGARVTAMAHLG
RPKGKRDPKLSLAPVAKRLADLLGQHVEFATDTVGLSALKASANLNDGEIALVENVRFEP
AETSKDDAERMELAKKYAELGNYFVSDGFGVVHRKQASVYDIAKLLPSAAGELVGKEVSV
LSKITHDPERPYVVVLGGAKVADKLAVIDNLLKVADTLIIVGGMAYTFLRAQGKQVGGSI
LDASKVDACRGYLADAKAAGKSILLPVDVRVAKGMDLDARTVDGPVSVVSVDDIPADQEG
LDIGPATEKLFAEQIAGARTVFWNGPAGVSEIDELANGTRAIARALATGDAFSVIGGGDS
AAAVRKFGYTDDQFSWISTGGGASLEYLEGKELPGLAVLDKEN
>PFR_JS14_778PFR_JS14 7781 Triosephosphate isomerase 111901724:902512 Forward
MARKPIMAGNWKMNLNHIDAVGLVQKLAFTLADKGYDPEQSECVVIPPFTDLRTVQTLVE
GDKLPIVYGAQDLSPHDDGAYTGDISSSMLTKLGCSYVVVGHSERREYHAETDEVVNAKA
RKALDAGLTPIICVGESLEVRKAGKHVEHVLAQVTGALAGITAEQAASLVIAYEPIWAIG
TGEVATPEDAQEVCGAIRAAVADLYDAPTGDAVRIQYGGSVKPGTVAAIMAKPDIDGALV
GGASLKADDFAAIVRFYAMAQA

>PFR_JS14 779(1PFR_JS14_779(Hypothetical protein1902635:902895 Forward
MLVPLMTWPTITLSIVLIVLSFVLTAFILLHRSQGGGMGDLFGGGMSTSTGGTSAAERML
NRLTVIIGLLWVACILGLLVLYKHIG

>PFR_JS14 780 PFR_JS14_780[Electron transport protein[1902967:903323 Forward
MSSGSAIRGSRVGAGPMGEAERGEVAPRIQVSYYCAHGHVTRPSFASEAAVPDDWECMKC
GLPANRDPKNPPPPPKTQLYKTHLAYVKERRSDKEAQAILSEALAHLKDRRDRGEVIY
>PFR_JS14 781PFR_JS14 781[16-phosphogluconolactonase devB[1903640:904398 Reverse
MMAPPMTSAPRVLRYLDNEELTTGAGTLLVSALAEMQRRQEYVNLCLSGGPTVLSALTHF
AALARTGAFDASRLQLWWASERFVTTTDPVRNSVQALSILAGAVTLVPSQIHAMPSRTGK
TDPDDAAYAYAKDIGDTQFDITMLELGDDGHIASIFPNHPSYAVQSTTTLQAVGVADAPM
DPPERVTLTLPAINRSRQVWMLASGATKQDALAGSLRGESRYPASQAHGADWTLWFADQD
AAGELPCFRCDL

>PFR_JS14 782 1PFR_JS14 782[1Putative OpcA protein[1904395:905297 Reverse
MIIEELTNTNSSEIADAAMNARRSTGLASGLVMTLIVVSTPQQYTRAFDSAQATAAEHPSR
ILMVVNSKSTKTAMDAEILVGEGVPGDIITLRLAGELVGRGDSVVLPLLLPDLPVVAWWP
GRGTEFPAQDPIGRMADRRITDATNADDPVGTLVARARGTHSARDTDLSWTRLTRWRALV
ASALDQCRRPVTSAIVEAVEDNAPAALMAAWLDVRLGVPVTVNTSMGPGITAVRLVTDAG
EVAVRRVKSSDAEYIVPDQPLRTAALIRRPVVDLLSEEFRRLGPDDSYERALNRLGERAG
>PFR_JS14_783[PFR_JS14 783[1Glucose-6-phosphate 1-dehydrogenase Zwf(1905308:906903 Reverse
MNSTHRSSAKSKQTPPAQSAPLTPPVPWVNPLIDPEDRRMPRIAGPCALVFLGVSGDLSR
KKLLPAVYDLANRGLLPPGFGLVGVARRDYTDAQFAEIVKQDVRENARTPFREETWKQLV
TGIRFVWGDFDDEGTFKRLRSTLDELDNRQGADGNHAFYLSVPPRMFEVVVDQLEKFGMV
DQSQGWKRVVIEKPFGHDLASAKDLYRAVSKAFPPESVFRIDHYLGKETVQNLLALRFAN
QMFEPIWNNNYVGHVQITMAEDIGIGGRAGYYDGIGAARDVIQNHLLQLMALTAMEEPNS
FEANQISIEKQKILAAATTPRNLDIHTARGQYAEGWQGGQLVPGYLQEKGIPADSHTETY
AAIRVDLGTRRWAGVPFYLRAAKRMPRRVTEVALVFKRAPHLPFTNTETSELGTNALVMR
IQPNEGVSMHFGAKAPATAMEIRQVSMDFAYADSFNESIPEAYERLILDVLLGEPPLFPR
QEEVELSWQLLDPVLQHWAEQGPPEQYASGTWGPNSGIDMLKHDGFTWRRP
>PFR_JS14_784[1PFR_JS14_784(JHTH-type pyridoxine biosynthesis transcriptional regulator pdxR[1907056:908486 Reverse
MRGQLVVDLPLHLDTSGDLGLTAQLVVGLRGLIDQGRLHHDDELPSTRALAASLSVARGT
VVAAYDQLQAEGYLTSRPGSGTRVAAVDARRPVAGPSAPAPPAPQPDGRAIDLRPGTPDV
SAIVSPPWRRAWREATNDPRPLIDARGLPSLRHEIAEHLRLMRSLVRPSDQVLVTSGARE
GLALLLAALARRGERPPLVGLERPGHPALAAIPTAMGLPTIALRTDDRGLVTEELPEAGS
PTSHGPDVPTPDVIVVTPSHQYPYGGSLSITRRQQLLGWAARTGAIVVEDDYDSELRYVG
MPLPALATLDDPVRGRVVLLGTFSTVLTPAVATGYLSVPQRLAPLVAGHRAIFGSPVPAL
GQQALSNYLASGELRRHIQRMRREYRRRRELIVAAFRDAPHARLTDMSGGLQAVLRTNVP
GSRITRRLAARGVLVSDLAQFWGPHAPAMDGIVFGFGSVDTPTLRHVLPIIRRACS
>PFR_JS14_785(1PFR_JS14_785(Pyridoxal biosynthesis lyase PdxS1908582:909472 Forward
MTQETTATTRVKRGLADMLKGGVIMDVVTAEQARIAEEAGASAVMALERVPADIRAQGGV
ARMSDPGLIEQIQAAVSIPVMAKARIGHFVEAQVLQALNVDYVDESEVLSPADYANHIDK
WNFDVPFVCGATNLGEALRRITEGAAMIRSKGEAGTGDVSEAVKHIRTIRDEINRLHSLT
HDELYVAAKELQAPYDLVREVAETGKLPVVLFVAGGVATPADAALVMQLGAEGVFVGSGI
FKSGNPAKRAAAIVKATTLYDDPKAIAEVSHDLGEAMVGINVADLPAPHHLADRGW
>PFR_JS14_786IPFR_JS14_786(Glutamine amidotransferase subunit PdxT1909477:910097 Forward
MADSPVVTGAPLIGVVSLQGGVSEHVAALQESGARTRLVRRPEELGGLDGIVVPGGESSV
LDKLSRAFGLAAPLKASVAGGLPTLATCAGLLLLSDELTDAAPGQQTLQVLRVRARRNAF
GRQLASFETSLSVKGVGEDVEAVFIRAPVIEQVGTGVEVIAQVDDRVVGVRQGAITALAF



HPELTPDRRIHADFVSSVAAHLSLAA

>PFR_JS14_787/PFR_JS14_787(Hypothetical protein(1910249:910845 Reverse
MYGRLGYFTGTIPVRGRVVFAAKLTFTLAACVLAALEGVALFLVLMIAREREWTTPAGLM
ADFWKLLTGAPHVGLWVLALVVVELACMLVQLVAGISIGQGPHLVRQGVAGSVIVLYLVN
QLTNLASMVLIPMSLRIGGPEAGHVVWSPMLGGLFNGSFHSGASADLLGLGFIPVTIVLT
AVVAWLGVRSIERHTSLR

>PFR_JS14_788PFR_JS14_788[]ABC-type multidrug transport system, ATPase component(1911051:911749 Reverse
MTTALSVHALTKVYGRVRALDGLDLDLEPGHIVGLMGDNGAGKTTLLKVLAGVTADWQGE
VSLHGQPPGAATKQFVSFLPDQSFLPDWQQPADAIGRYADFFADFDADRAHDLIDFYRLP
TDRRLKEMSKGMREKVQIALAMARRAKVYLLDEPVGGVDPAARSILMEGILKHFEPDQLL
VISTHLIHDLEPVIDTIVFLHQGRLRLQGDADELRAANKTDLEGLFRKVYLP
>PFR_JS14_78911PFR_JS14 789(Transcriptional regulator, GntR family[1911746:912120 Reverse
MGFDTTSPLWIQLVDRLQTRVVAGQWAPGQKIPSVRELAVEFGVNPNTVQRALSELDRLG
LTATERTSGRFVTADRQQVAQQRFRLATGAVDGAIDVLAGLGLDRDTAIELFGSRWDDIQ

KEEK

>PFR_JS14_7901PFR_JS14_790(Transcriptional regulator, ArsR family(1912388:913152 Forward
MTELGAERPNGDLSTRHQVLHLLLSEGAMTAPDLACRLSITPTAVRRHLTGLIKGGQVVE
NQPDQQPSRGRGRPAKTFQLTDLGRSAFNQAYDDLAMQALRVLVETMGADAVTKLGEKRY
VDVEQRYRGYRAAHPLADPVEALASALNDDGYVTKVDEAPAGAQLCQHHCPVAHVAAEFP
QLCEAETQMFSRLLGTRVQRLATIAHGDGVCTTNIPLDIVVIDHEMVIEHTPRERKRAVE
NHRATDNNREATSA

>PFR_JS14 _7911PFR_JS14 791(1FeS assembly protein SufB(1913149:914606 Forward
MTQLDTGPVGTGPGSSQSTADQLAEDLNTYKYGWHDSDAYSAAAKRGLSEDVVRGISALK
HEPEWMLAKRLKGLKDFERKPMPTWGADLSHLNFDQIKYFVRSVDKQATSWEDLPDDIRK
TYDRLGIPEAEKERLVAGVAAQYESEVVYQKINDELTRQGVIFTDTDTALREHPELFEEY
FGTVVPSADNKFAALNTAVWSGGSFIYVPKGVNVNIPLQAYFRMNTENLGQFERTLIIVD
EDAYVHYVEGCTAPIYKTDSLHAAIVEIIVKKNARCRYTTIQNWSGNVYNLVTQRATVAE
GGQMEWVDGNIGSKINMKYPACYLLGEHAKGEALSMAFAGEGQHQDTGAKMVHAAPYTSS
TIVSKSISRNGGRTGYRGLIAVEPNAHHSASSVKCDALLVDDVSRSDTYPYVDVQTDDVS
MEHEATISKISEDQLFYLMQRGLNEDEARAMIVRGFVEPIARELPMEYALELNRLVELQM

EGSVG

>PFR_JS14_792[1PFR_JS14_792(FeS assembly protein SufD(1914606:915811 Forward
MTHENENGAIAVAEPVNSGADAVESLASHLHPKVSWDLGDHPMPTGREEVWRFTPVRKLK
ALLEARGEKGDVDLVERTPAGVTSVVIDPVRARELSVEPPADRSSAIAVAQSDEARLIRV
PADVELDEPLELDVRGTGVGRLAYQQLIIEVGTNARAQIVFRFEGSAALAEKIDIRIGDG
ARVDVIMVQDWAPDTLHAAQVSLLVGRDAHVRTVQASLGGAVTRVLERASYAAPGGELEQ
YGLYFVDGGRHVEHRMFIDHNQPRTRSNVDYRGAIQGEGSHSVWVGDVLIRKIAHEIETY
EANKNLLLSRGARADSIPNLEIETGNIVGAGHSSTTGRFDDEQLFYLESRGIPNDEARRL
VVHGFFVDIVRHIGVPEVEERLMKAVERELDSIAPDWGTDQ

>PFR_JS14 793PFR_JS14 793[Putative ferredoxin subunit of phenylpropionate dioxygenase(1915808:916155 Forward
MSFTAVATLSDLDDGPLGIEVDHPTEGALPVVLVKSPDGDVHAMFDECSHAHVKLSEGDF
DEATCSLECYLHGSHFDVRTGAALNPPAIQPVPVYPVRVEDDQILVDVENPLKEN

>PFR_JS14 _794(1PFR_JS14 794([1FeS assembly ATPase SufC(1916160:916909 Forward
MATLVIKDLHVDVDTENGPKEILKGVDLTVNDGEVHAIMGPNGSGKSTLAYAVAGHPKYH
ITQGTVTLDGTELQDLPVDERAKAGLFLGMQYPVEVPGVSMANFLRTAKTALDGHAPKVR
TWPKQVNTALAEMDLDSEFSSRSVNEGFSGGEKKRGEIAQLELLDPSFAILDEIDSGLDI
DALKVVAGGIDAFSKKPGKAVLLITHYTRILRYVHPDRVHVFVDGRVSVTGGSELADNLE
ERGYEQYVK

>PFR_JS14_795(PFR_JS14 795(1Cysteine desulfurase, SufS family protein(1916899:918155 Forward
MSSDFDVETVRRDFPILSRQINGHPLVYLDSSNSSQKPRTVIDTVAEHYAKHNANVARAM
HTLGAEATAAFEGARARIADFIAAAEPEEVVFTKNASESLNLAANTLGSRLGPGDEVVIS
VLEHHSNLVPWQMVCERTGATLRWFDVTEEGRLDLDKAEQEHLINEHTKVVSIAWVSNVL
GTINPVARIAEMAHAVDAVMVIDGSQGVPHLPTDVTALGGDLLAFTGHKMLGPTGIGVLW
GRRELLDELPPFLGGGEMIGVVTMEKSTWAEVPHKFEAGTPPIAQAVGLGAAVDYLDTLG
MDAIAAHDHEITSYALGLLGDLDFVRILGPKQAVDRGSAISFTVDGVHPHDLMQLLDSRG
VAVRGGHHCAAPLHQRFCVQSSTRASSYLYTTREEIDALRDGLVWAHDFFTGKVKARQ
>PFR_JS14 796 1PFR_JS14 7961 1SUF system FeS assembly protein, NifU family1918152:918604 Forward
MNVEEMYQDIILDHYREKHHTGLRDPYEAEVHHVNPSCGDELTLRVDLDGDTIADVSYAG
EGCSISQASTSVMTDLVIGHSVAHAMELFDEFRTMMESQGRIEPNEDHLEDGIAFAGVSE
FPARVKCAMLSWSALRDALARAGASIEEEK

>PFR_JS14_7971PFR_JS14_797(Metal-sulfur cluster biosynthetic protein(1918601:919071 Forward
MSVPDSDQMSPTPAQTETGQAQPEQSTAAAARPSDLVRDELPEVSTTPTDPNLKPPTEEQ
VLEALREVVDPELMVNIVDLGLVYGVDIDEHANVLLDMTLTSPTCPLTDQLEWGAQAALD
GIANEVTINWVWLPPWSLDRITDDGREQLRYIGFNV

>PFR_JS14_798[1PFR_JS14_798[ABC transporter related protein(1919345:920943 Forward
MIQAKELEVRAGARLLLNPVSFQVIPGDKIGVVGRNGAGKTTTMRILAGEGLPAAGAVKR
AGQVGYLPQDPRESDLSITASKRILSARGLDRIMERLTKFTEEMSTASGAAREKAMAGYD
RAEAQLTAAGGYGAEAEAARIAANLGLPDRVLAQPLHELSGGQRRRVELSRILFSNADTL
LLDEPTNHLDADSIMWLREFLKTYPGGVMMISHATELLEETVNKVFYLDANRATLDIYSM
GWKLYLEQRQADEKRRRRERLNAERKAAQLMAQSDKLHAKATKAVAAQNMARRAERLLAS
VEPERVSDKVAKITFPEPAPCGKTPLMAKDLSKSYGSLEVFTGVDLAIDRGSRVVVLGLN
GAGKTTLLKILDGIEKPDTGEVLDGYGLKLGYFAQEHDMLDMSATVLENMQAAAPELNDT
DARKVLGAFLFTGDDDQKPAHVLSGGEKTRLALATLVVSAANVLLLDEPTNNLDPASREQ
VLGAIRSYKGAIVLVTHDEGAVEALEPDRVLLLPDGDEDLWDHEYTELVSLA
>PFR_JS14_79911PFR_JS14_799(1Mycinamicin-resistance protein MyrA[1921094:921927 Reverse
MTDFSALDAACPLLECPVCRGRGAAEVPLVRHDRQLACPNGHGFDIARQGYVNLAGGAPP
ANADTAPMIDARQRFLDSGVYEPIRQAVSHASDAAHWLVEVGAGTGWYLDGVLTHRRDAV
GLATDVSVAAAKRAARSGLASVVADTWAGLPIRSASVDAVLCVFAPRSAAEFARVLAPGG
RAVVAWPTPRHLAALRERLGLLNVATDKDEQLVTQFGEAGLNPADRELVEFSAECTAQQV
ADLVGMGPNAFHDHAPAQGPTTIDVSVEVGTFLRAGA

>PFR_JS14_800/PFR_JS14 800(IShort-chain dehydrogenase/reductase SDR (Precursor)1921935:922681 Reverse
MDLGLASKVFIVTAASGGLGLASARALVAEGARVVLVARRAEALAAAAAELGAQNAVVLP
ADLSAPETADAAAQLALDTWQRLDGAFVSVGGPPKGHVVENTDEQWQAAFSSVFLAALRV
SRAVVGANPAARLGFVLSSSAKSPLADMAISNGLRPGLAMLVKQLANEIAPDGGRAFALL
PGRIATQRMVDLLGHDPTPQDAVDSGIPMRRMGDPDEFGRVAAFMLSDAASYVTGVMLPV
DGGLLQVL

>PFR_JS14_80111PFR_JS14 801[13-oxoacyl-[acyl-carrier protein] reductase fabG111922790:923485 Forward
MALVTGASRGIGAEIATELLAAGYRVAGTSRSGRAPDGVLGVSADITDPEQVEAAFARVE
EELGGVEVLVANAGITRDMLLMRMSDDDWDGVLATNLTGTFRMVRRATRRMMRARFGRIV
LMSSVSAYVGSPGQVNYSASKAGLIGMARSVARELGGRGITCNVVAPGFISTDMTDELSD
EVKDDYLARIPAKRFGETRDVAHAVRFLCSDAAGYVTGAVLPVDGGLGMGR
>PFR_JS14_802[IPFR_JS14_802[Enoyl-(Acyl carrier protein) reductase(1923575:924348 Forward
MGILDGKNILVTGVTMNTSIAYKVAEVAEQQGATVIVTAFGRALRLATKVVQKLDPVPQV
IELDASNADELAALPGKLRELGFDHVDGVLHSIAFANPERALGGAFLKTGWDDVAVSLHT
STYSYVSLAMAVRELMSAGSSVVGLTFDASVSWPSYDWMGVAKAGLESANRYLARYLGPD
QISSNLVAAGPIDSIAKTAIPGANSFNDIWTERAPLGWDAKDATPVANAVCALFSDLFTA
TTGEIIHVDGGLASTGA

>PFR_JS14_803[/PFR_JS14_803[Hypothetical protein(1924423:925172 Reverse



MSDSLIEGLRLVSVLNAMTGDGLDAARAEDALRVADNGDPNRAHHVFDPAGVLGLEPQVA
TPVRIALGRVANQLPGEHWALLLPQPGRLAGLRGPIATNAAALETGVIVVNHGGGLGWLP
RPVGPAMQWELVPAERPLLPATPGEAAQALNEQILAAGRELGRLDAPAGNRPDDAASIHL
GAAYSHVNQKLLDRALLWREASRAGIEASPQLLHSHGVLVRDKQLRELDDICRDAISAAA
SWPRAPHGL

>PFR_JS14_8041PFR_JS14 804[1ABC-type molybdenum transport system, ATPase component/photorepair protein PhrA1925325:926119
Forward
MVEVAKLSGVGVRRGKAKLLDDVNLTINEGDRWVVMGPNGAGKTTLLSLLSAQNHPSEGT
VELLGERMGRVDVFELRPRIGLSSSSLAERIPRNETVENVVVSASYAVVGRWREQYDELD
FQRAHELMRLFAVEGLAQRTFGTLSEGERKRVEIARALMTDPELLLLDEPGAGLDLGGRE
HLVATLSMLCQDPDSPAIVLVAHHVEQVPVGITHALLLDHGHVVAQGPINQVFTDEIMSA
TFGLPLQINQLPDGRWAARARLNY

>PFR_JS14_8051PFR_JS14_805(1Sodium Bile acid symporter family protein(1926201:927244 Reverse
MSRHEQRGPGKPWFRRIRIDWFVTAICISAIMASIFPVRGGGSVVLDGATKVLIFILFYL
YGVRLEPREAMAGLKHWRLHLLILAFTFAVFPLVVFAIHPILTHVLTPALVAGVLWLSIL
PSTVQSSINFTSIARGNVAGAIVSASASNILGVILTPLLAMFVMSTGGLVIHAQSILDLC
VQLLLPFVLGQLTRRWTAGFVLGHPRLKYVDQLSIITVVYNAFSDGMNEGIWHTVALADI
GRLLPILFAILAFMLWFTWWLPGRLGFNRKDQIAIQFCGTKKSLATGVPMASVLFAPSIV
PLLVLPLMIFHMVQLIACGVIAGRYARKDEAWHEAPGRGVGPEPAED
>PFR_JS14_806//PFR_JS14_806JRNA methyltransferase, TrmH family(1927385:928194 Forward
MATLIQIDDAHDERLGDFVRLRDVNLRKSLEAEHGLFIAEGDKIIHRAAQAGYQPRSFLL
APRWIDGLRDVLDATDAPVYVVSEDLAEQITGFHVHRGALASFKRIIAWSMHDLLAMDRL
VVCEDIVDHTNVGAIIRCAAGLGWDGVLLAPRAADPLYRRAIKTSMGSVFSMPWARMDDW
RDGLATLQRAGFTVAALALRDDAVGLDEFAARMRARPGKLAILMGTEGAGLSGHWISQAD
AAVRIPMAHGIDSLNVAAAAAVACYALRP

>PFR_JS14_807/PFR_JS14_807(Peptide deformylase(1928228:928848 Reverse
MKSPAEWAVNGKVLRITRWDESIMRSQTRPVTTFDDTLAQLIADMFKTMAAADGVGLAAP
QVDSDLALFVFNCPDIHDKLVYGVMCNPVVTLPEGKDRHLVSAQEGCLSWPGAYQSLARP
DFAVCEGQDETGAPVRVEGTGLLARCLQHETDHLHGTVFGDRLSKRARRRLDQEKEELAP
LYPADWPVHPKIAPSQVPTEPVTPTE

>PFR_JS14_8081PFR_JS14_808[ITyrosine recombinase XerC 111928997:929923 Forward
MDDAGRMPTGWVRDAGLFADYLRLQRRRSANTERAYLTDLRELALFLQGRGVHDPDHVRL
TDLRRWLASQQASEAPATVARRAGTARVFFGWARETGRLGTDPAAGLRSPKLGRRLPQTL
TQTEVRELMDAAAAAAAEAGGVRGLRDVAILETLYGSGLRVSELCGLDVGDLDEARGLVR
VIGKGDKERIVPLGLPGLRAIDAWRAVRDQWVAPASANALFLGTRGGRINQRVVRRVVHE
SMRAVPEAPDIGPHGLRHAMATHLLEGGADLRSVQEMLGHASLSTTQIYTHVSDERVRAA
YEQAFPRA

>PFR_JS14_809(/PFR_JS14_809( |Peptidase, M23 family(1929967:931151 Reverse
MDHSSADRRSADYRSLDELSTEHHEGRHRPGRHRDPAGRGGPSTRTVEQARALRITGMRR
RACAGHPLGAPRAAVRTLLVCLLTCLALMCPVGAWAQQVDGELRQLLPLDGPVSRDFRAP
DKAWSAGHRGVDLSASEGTPVRAAAAGTISHVGTIAGVRTVSVTHADGLRTTYQPVDPQV
RKGERVAVGQVIGTLLSGHGPTTSLHWGLLRGKEYLDPMEWLSGRAEGRVRLLAGGTTVK
RPVPEGWSGLMEAGVQILSPSGTAVMPADGPLTSPFGSRTNPVLGTTEVHDGLDIGAPCG
APVRAAWAGTVRYSSVMSGFGNRVEIDHGGQPHAAAASSYNHMADAGVGLVRVGDRVQAG
QVIGLVGTTGLSTGCHLHFSTYTAGRAVDPRPFL

>PFR_JS14 8101PFR_JS14 8107130S ribosomal protein S2(1931445:932422 Forward
MAVVTTRQLLESGVHFGHQTRRWNPKMKRFIFNERNGIYIIDLRQSLTYIDKAYAFVKDT
VAKGGQVLFVGTKKQAQEAVVEQASRVGMPYVDQRWLGGMLTNFQTISKRIARLKELEAM
DLETVQPGGFTKKELLGFSREKTKLEKSLGGIRDMAKVPQAVWIIDTNKEHLAVDEARKL
HIPVVAILDTNCDPDEVDYPIPGNDDAIRSVALLTRIIADACAEGLVARQAKNQADGTEG
AAAEPMAEWEKELLESGEKAEKTEQTDEQAGELNAEVTDAVQAEDAKEAEKAAEAPKPAA
ATPAPEAPKPAEAAPATEEKPAQAN

>PFR_JS14_811[/PFR_JS14_811[Translation elongation factor Ts(1932461:933273 Forward
MAIKATDVKKLRDATGAGMMDAKKALTEAEGDFEKATELLRVSGAAKAAKRSDREAANGL
VAAAGNALIQLASETDFVAKNAEFIALGDQIAKAVDEAAAASLDEALAITLPDGRTIQQA
VADMAAKIGEKIELAHAAYVPGTIDVYLHRRDPDLPPQVGVIVAVEGDDEDFVHSVALQI
ASMNPSYLSPEDVPADVVERERRIAEETAQEEGKPEKIIPRIVEGRLKSFYKEECLLEQP
EINDEKKTVGQLAKEHGVKILAFERFATGA

>PFR_JS14_812[/PFR_JS14 812 JUMP kinase[1933410:934159 Forward
MHDCAVPNQEDDVAEPFHRVLLKLSGEAFGNGGLGVDPVTVNAIAKQIVKVTEAGTQVAI
VVGGGNYFRGVELQKGGMDRDRADYMGMLGTVMNSLALQDFCEKEGVATRVQTAITMGQV
AEPYIPRRAERHLEKGRVVIFGAGSGMPYFSTDTVAAQRALEIGAEVLLMAKNGVEGVYD
SDPRTNPDAHLYDDLSYDEFLAKDLKVADATAVSLARDNQLNMIFFNMDDPDNIMRAVRG
EKIGTLVHY

>PFR_JS14_813[/PFR_JS14_813[JRibosome recycling factor(1934232:934789 Forward
MTSDIIKSAEKKMQGAIDFAKEDFSGVRTGRANPAMFEKLEAEYYGVPTPIQQLASFSSP
DPRTMLITPYDKGALGAIEKAVRDSDLGVNPASDGNAIRAVLPELTEERRKEYIKIVRTK
AEDAKIAIRGHRRRGMDAIKAQEKDKEIGEDDARVSEKQLDAVTKKYTELVDELLKAKEA
ELLAV

>PFR_JS14 8141PFR_JS14 814(1Phosphatidate cytidylyltransferase1934798:935643 Forward
MSAAKRSPGRNLPAAITTGVILGAVVVATLLWWNWGFALFVALALALGVWEVCNALEKLD
MHPARWPILVGTPIVMIGSYAVGQGSGEPESALGFIVGGLALMVIVALFWRIPRGTQDFV
RDAAASLFVIGYLPLLGSTVALMLAGSSGVARIFCFLLAPIASDTGAYVVGVLFGKHKMA
PRISPAKSWEGFAGGIVTAMVLCALAVHGLLHAPAWVGLLLGLVAGCCGVVGDLVESAIK
RDAGIKDMSHVLPGHGGVMDRLDSLLAAAPAAWLVMYVLIV

>PFR_JS14 815(PFR_JS14 815[IRibosomal RNA large subunit methyltransferase N1935640:936776 Forward
MSTVQSARTIDEIMSTGPGRRPPKHWMDLGVDERIEAVRALGLPAFRAKQISTHWFSRCE
HDPRQWTDLPAAVRDEVADKLFPQLLTPVQALSADHGRTVKVAWQLHDGSLVESVLMRYP
HRTTICISSEAGCAMNCPFCATGQGGLQRNLSTAEIVGQVLDGARRLANGEIPGGPGRIN
NVVFMGMGEPMANFKAVLGAVREITRPEPDGLGISARGVTVSTIGMVPRINELSDTGIPA
TLAISLHAPDDELRDELVPLNKHFNIDAVLDAAWAYAENTKRRVSIEYALIKDINDQSWR
ADLLARRLKERGDWGWCHVNLIPLNPTPGSKWTASRREDEEAFVRHLENHHVPVTVRDTR
GREIDGACGQLAAAVKAR

>PFR_JS14_8161PFR_JS14 816(11-deoxy-D-xylulose 5-phosphate reductoisomerase (Precursor)(1936847:938040 Forward
MGHNRRVRDVVLLGSTGSIGTQTCEVIDPRRDSFRITGLSAGGAHVALLAQQAVQFEVPV
VGIAEAGHEEEFWHAFEAAGGTRRPKLISGESANQELAAMKTDVVLNAITGAAGLHATLT
TLEAGTTLALANKESLVIGGTLVTQAARPGQLVAVDSEHSAFAQCLRGGGSREVRSLMLT
ASGGPFRGRTRDELRSVTPEQALAHPTWHMGRVITINSATLVNKGLELIEAALLYDVDYD
AINVVVHPQSMVHSGVEFFDGATIMQASPPDMRLPIGLALTWPARMKDAALGCDWTRAAQ
WSFEPLDTDTFPAPEMARRAGKAGGTAPAVFNGANEVCVEAFLSGLIGFLDITDNIAKVL
HEHHAKPRIGELSVQDVLAADAWARDRARAYCGVNDA
>PFR_JS14_817/PFR_JS14_817(14-hydroxy-3-methylbut-2-en-1-yl diphosphate synthase(1938113:939279 Forward
MADSGMTNQATDSGEFTRPPTGVLAPRRRTRKIRVGKVFIGGDAPISVQSMTNTLTADVN
ATLQQIAKLTAAGCDIVRVAVPSQDDVDALPAIASRSQIPVVADIHFNPKYVIAAIEAGC
AAVRVNPGNIKAFDNKIAEIARSATEHGTGLRIGINAGSLDKRLHRLYETDPAGALVQSA
LNEARLFEDVGFRDFAISVKHHDPVIMVEAYRRLSQACDYPLHLGVTEAGPAFQGTIKSS
VAFGALLAEGIGDTIRVSLSADPVQEVKVGVKILEALNLRPRQFEIVSCPSCGRAQVDVY
TLAEQVTEAMKDMTIPIRVAVMGCVVNGPGEAREADLGVASGNGKGQIIVKGKVIKTVPE



DAIVETLIEEANKIAADFPEQGTPQVLV
>PFR_JS14_818[/PFR_JS14_818[Acetyltransferase, GNAT family(1939439:940281 Forward
MSGVVRVLGPQDLPRARALLDRNPLENLFVNARLDMGGLERNRPGTRVWGWESDGELTAL
CHAGANLVSVGADAEALDAFAEQLGPRRISASIMGAADQTRGLYERLAQRWGDAWAHPRE
IRAHQPLMSVDGMSLIVPDERVHPIAPSLLQPYLSAAVSMYTEEVGVSPLDGTRGYENYV
HSLIMMGRAFGAYDEAQRKVWFKADIGCAHEWACQIQGVWLDPLLRGRGLAEPAMAQVVR
LCLRAYPVVSLYVNDFENTRARRLYERVGFRTVSELATVLY
>PFR_JS14_819/PFR_JS14_819(Prolyl-tRNA synthetase ProS[1940366:942186 Forward
MIGRASSFRKGISFVITRMSKLFVRTLRDDPAAAEIPSHRFLVRAGYIRRVAPGIYSWLP
LGLKVLQRVENIVREEMDAMGGQEVLLPALLPREPYEISNRWAEYGPNLFRLVDRKGADM
LLGPTHEEMFTLLVKDLYSSYKDLPVILYQIQTKYRDEARPRAGILRGREFVMKDSYSFD
VDDEGLDASYLKHRDAYIRIFDRLGFEYVIVKANAGAMGGSASEEFLALSENGEDTFVRS
AGGYAANVEAVTVPVPDPIDFTDAPPARVVDTPDVPTIDTLVALLNERYPREDRAWQAGD
TLKNVVFMTVAPDGTRAPLVIGLPGDRDVDPDRLAVAVEPSVIEPFEDEDFKRYPGLVKG
YIGPVLDGAALLGEKASSGVRYLLDPRVVAGTTWATGANVDRKHVIGLVAGRDFTSDGVA
DVADVREGDPAPDNSGPLTLARGVEMGHIFQLGRKYAESLDLKVLDKNGKLVTVTMGSYG
IGVSRAVGMIAESTCDDKGLCWPAEVAPFQVQIVATGKGGEILEAATRIAEQLDAAGVRV
LLDDRKASPGVKFTDAELLGMPTSLVVGRGLADGVVELRDRKTGSKREVSVEEAVDEVLT
VLDQLN

>PFR_JS14_8200/PFR_JS14_820(/Hypothetical protein(1942245:943231 Reverse
MPTRRSFLFAALTVALVGCAPSPVVNAPRARGSLKPATDALRTAALDEQALATLTGTIAQ
QGESWRLSTATTAWCSGATTAHREHLTTLVRADPLGGVNADDSPVIDLPATTAVPPQDAA
GALAQLAAGYATAADHCRSTLMAAPTGPGSLLWASLYCFSTAGAATLAAHPDGTSPGTPP
VAGQAVPTGISVGSRDDRLAALLSRIDALRYGLETMIGRSGGARTDMKQRRTAVDNVRNQ
VAAQITAGSATPAGPAIDYELPGDVTNPTSWDAIWGELEAAVLSAWVSLAAASDADSDGR
RSAMAGIDAQCLVPGQHGVGLAWWPGWV

>PFR_JS14_82111PFR_JS14 821[]Ribosome maturation factor RimP[1943501:943974 Forward
MTESTLIDLLDPIVAEHGLEIDELKIVRAGKHSVLRISLDGDGSEGHGPDLDQIADATRA
ISHALDEAEAPSNSPYTLEVSSRGVSAPLTRPAHWRRNATRLVEVTPLEGEKYTGRITSA
DEDGAELEIDGQPRHVDFGQVRRAVVQIEMNRKSRED
>PFR_JS14_8221PFR_JS14_822[ITranscription termination factor NusA[1943976:945034 Forward
MDIDMTALRALEHEKEIPLDYLVGTLEDALLNAYEKTEHPKPGAHVVLNRRTGEVSVMVP
EVNDEGESVGEYDDTPTDFGRVAASTARQVIFQRLREAEDEQKYGKFSAVEGDVVMGVVQ
QDRGSKTIRVDLGDIEAIMPLAEQVPGEDYKHGTRLRVYVVTVRKEARGPQVVVSRTHPN
LVKKLFELEVPEIEQGVVEVKAIARESGHRTKIAVVSHNPDVSAKGACIGPMGQRVGAVM
RELNDEKIDIIDWSADPAEFVANALSPAKALKVTVVDAGARAARVIVPDYQLSLAIGREG
QNARLAARLTGWRIDIRPDTAPDVPPANPGRPLEVPDGAQQAETGAEGPAQS
>PFR_JS14_823[/PFR_JS14_823[Hypothetical protein(1945181:945378 Forward
MVPAPELTRFVVRDQQVVADPRAVLPGRGAWLHRNEQCWVGATRGGFARSFRQRVHPPQA
PPPGW

>PFR_JS14 824 IPFR_JS14 824[ITranslation initiation factor IF-2(1945574:948495 Forward
MAKVRVYELAKELGLESKQLLAKLNDMGEFVRSASSTIEAPVVRRVTEKITSERGGADTS
SAPKAGAKGATPKTSGAPKSARPAAKPGAGTTPVTPQAPKAAKASSVKPAPRPAAKVKPT
PGPQVHATPKAPVPHSGPVSSPTPRPGASARPGSPAHTPHPPRRPGSASSTPTQGHGTGQ
GHSGAKPAPRAARPGPRPAPRPGATGGLPGGNNRRSGAPRPGNNPFSSAQGMGQQRRGSS
ERSAGGAAGMPRPSSARGTGGAAGMPRPNPAMMPKRHNNALAPAGQRAAGGGRGRGGRGQ
GGPGRSGGFGGFSRPPMGGGRGGRGGRGGSGTQGAFGRGGGGRRGRKSKKQRRQEFDEMQ
APSIGGVRIRKGSGEAVRLRRGSSLTDLAEKIGVDPAQLVQVLFNLGEMITATQSVPDET
LQVLGDELNYKIDVVSPEDEDRELLESFDLDFGENEGDEDDLAARPPVVTVMGHVDHGKT
RLLDALRHTHVVEGEAGGITQSIGAYQVEANVDGEERAITLIDTPGHEAFTAMRARGAKS
TDIAVLVVAADDGVMPQTIEAMNHAKAADVPIVVAVTKIDKEGADPTKVRGQLTEFDLVP
EEYGGDTMFVDVSSVTGQGLDQLLEAVILTADASLDLRANPDMPAQGVAIEAHLDKGRGP
VATALVQRGTLRKGDSLVAGSAYGRVRALINDRGQAVDEAPPSMPVQVLGLTSVPGAGDN
FLVVEDDRMARQIAEKREARMRAAQQAASSKRRTLDELFEQMEKGETNELLLILKGDSAG
SVEALEDALSKIDVGDEVDLRVIDRGVGAITETNVSLAAASEPHAVIIGFNVRPTVQAAR
MADQDNVDVRYYTVIYDAIDEIESALKGMLKPIYEEKTLGTAEIREIFRSSKIGNIAGCM
VLDGLIRRHAKARLIRNGVVVTETSISSLRREKDDVTEVREGFECGLTLERYSDIHVGDQ
IETYEMVEKARDK

>PFR_JS14_825//PFR_JS14_825[Ribosome-binding factor A1948495:948935 Forward
MANPRIARLQDQIRVIVAQMLQSRIKDPRLGFVTITDVRLTGDAREATVFYTVMGKEDDL
VATAAALESAKGLLRSTVGKRLGLRYAPTLDFVPDATSQTAQDMEELIARARKSDEELAS
RKGHDYASEPDPYRQDDEAPQDDEQE

>PFR_JS14_8261PFR_JS14 826 1TRNA pseudouridine synthase B(1948932:949828 Forward
MNRPDNTASGLLIVDKPAGLTSQQVVGRCRHLLGTRKVGHAGTLDPMATGVLIVGVNRAT
RLLGHLAMHDKRYLATIRLGASTTTDDAEGEVVAQTDASGVEDEQVNAGIAGLTGQIDQV
PSSVSAIKVNGQRAYALVRKGQDVTLAARRVTVSDFTVLATRREGPFIDLDVTVECTSGT
YVRALARDLGAGLGVGGHLTALRRTRIGRYLIDDAVQLPDRDSDQPAPPLMPMARAAELS
FPVVHIDAAQRQAVGYGKPLDLVLPGPLAGLVDEQGELVALYRPDERVGRARPAAVLI
>PFR_JS14_82711PFR_JS14 827(1Putative glycerol uptake facilitator(1950073:950864 Forward
MLLLQTVTSAQIFGSEFLGTMLLTMLGVGVVANALLAKTKGHAGGPQFINWGWGIAVMIG
VYGAYRTGGHLNPAVTLGLWAGGKPLAAGIPATGTNIMLYIVAQMLGGFCGAVLAWLVYK
RHYDEPGEPGDKLGTFCTAPAIRAYGWNFLVEFIGTWVLVIWVILSGYTNIASITIDSTG
ISNVTGTLIGPLGVMLVIVGIGNSLGGPTGYAINPARDLSPRIAHAILPIKGKGGSDWSY
SWVPVIAPLAGGIAAGLTYQLFW

>PFR_JS14_8281PFR_JS14 828[IGlycerol kinase1950922:952448 Forward
MSQEKYILAIDEGTTSARAIIFDHSGHIVSVGQQEFSQILPKAGWVEHNPIEIWDAVRAV
VGQALSAGEMNRHQIAAVGITNQRETTVVWDRETGEPIYNAIVWQDTRTQEICDELAGDQ
GADRYKDIVGLPLATYFSGPKIKWILDNVPEAREKAEAGKLAFGNMDSWVLWNLTGGLLG
GGVHVTDVTNASRTMLMNVRTLQWDEGMCEAMGIPMSMLPEIKSSSEIYGYGRKNGLLID
TPVAGILGDQQAATFGQACFEKGMAKNTYGTGCFMLMNTGNEPVFSENGLLTTVAYKIGD
QPQVYALEGSIAVAGSLVQWLRDNLKMIETAPEIEPLARSVKTNGGAYFVPAFSGLFAPY
WRSDARGALVGLTRYVNRGHIARAVLEATAYQTREVLEAMNADSGVPLQELKVDGGMTAN
ELLMEFQADQVGVPVVRPVVAETTALGAAYAAGIAVGFWEGEQDVIDNWAEEKRWEPTMD
SEERDRLFRNWKKAVTKTFDWVDDDVVE

>PFR_JS14_8291PFR_JS14_829(Riboflavin biosynthesis protein RibF1952774:953751 Forward
MPHSVVVIGNFDGVHQGHQRLLQVARERAHTLAEGGRDLKVIAVTLWPHPMTVFAADRAP
RLLTTLDDRLRLLRHYGADEVRVIQFNREVASWSPERFVDTMVRPLNPAVVIVGANFTFG
KGARGTGETLRELSGGDFEVQNLGLVSVGGRKTSSSFIRRTLAAGDVATAAHHLGRTFRV
TGVVMVGDQRGHTLGFPTANLAISAELATPGDGVYAGWLTPLDEPDAEPLEAAISVGTNP
TFDGVERRVESYVVDRTDLHLYGRHIAVDFVEHLRGMARFHDIDELITQMHSDVKRTREV
LDATRPTAGVTGAGIPADSWSAQRD

>PFR_JS14_830[/PFR_JS14_830(130S ribosomal protein S15/1953855:954118 Forward
MDAEEKKKIVEEYATHPGDTGSPDVQVALLTKRISHLTEHLKVHKGDHHSRRGLMLMVGQ
RRRLLNYVAKENVEHYRDLVKRLGIRR
>PFR_JS14_831[/PFR_JS14_831[Polyribonucleotide nucleotidyltransferase 1954443:956653 Forward
MEGPDIKFSEAIIDNGKFGKHIMRFETGLLAQQADGAAAVYLDGDSMLLSTTTAQKKPRE
AIDFFPLTVDVEEKMYAVGRIPGSFFRREGRPSENAILTCRLIDRPLRPAFKKGLRNEVQ
VVVTVLALNPQVEYDMVAMNAASMSTQISGLPFSGPIGAVRISLIGDQWVCLPTVDQEKD



ATFSMVVAGRVLPDGDIAIMMVEAGGTEATWELVKGGRTAPTEEVVAAGLDAAKPFIKVL
CDAQAELAAQVNKETYDFPVFKEYEDDVWDRVKELGYDKLDKIEQVAAKLDRQEAESDLK
HEIVGQMVGEEDFEGREGEIAGAFKALEKKIVRDRVLSKGVRIDGRGPKDIRALSSEVGV
VPRVHGSGLFQRGETQVLGITTLNMLDMEQKLDTLSSVHTKRYMHQYEMPPYSTGETGRV
GSPKRREVGHGALASRAIVPVLPTREEFPYAIRQVSEAIGSNGSTSMGSVCASTLSLLNA
GVPLKAPVAGIAMGLMSETDESGKTSYLALTDILGAEDALGDMDFKVAGTSEFVTALQLD
TKLNGIPADVLAAALLQARDARHAILDVIHDAIDSPDEMSPYAPRIITVHIPTDKIGEVI
GPKGKVINQIQDDTGANISIEEDGTIYVGADNGDAAEAARTMINAIANPTMPERGERYLG
TVVKLTSFGAFISLLPGKDGLLHISKLRALNDGKRVENVEDVLSVGQKLQVEISDIDDRG
KLSLVPVLDEDDSDDE

>PFR_JS14_832[/PFR_JS14_832(Dihydrodipicolinate reductase1956859:957599 Forward
MVKVGVFGASGRMGATVVQAVEDDPDMELVARISEGSDLAPAEHADVMVDFTQPDSVMAN
IKWCIDHRISAVVGTTGFTEERLDQVRDWLGAEPRCGVVIAPNFSIGAVLMMAFAAKAAP
FFDSVEIIELHHPRKLDAPSGTARTTAEQIAAARQKAHSKPMPDATAEELPGARGARVDG
IPVHSVRLQGLVAHQEVLLGLAGETLTIRDDSYDRVSFMPGVLAAVRAVMSRPGLTVGMN
QILGLD

>PFR_JS14_833[/PFR_JS14_833[Hypothetical protein(1957605:958330 Forward
MSRSSHRGRDVIIFIMVLALLGVAVMVVDHVVRDRAEQATDDKLTAKVGTLSEVHTRITD
PVFLASAVQNKVSGAELTLGSFTLTGGTRTVHVSSATVNLHNVSPLTKPAEATVESLDAA
VTVDWATLSSLTGVQLSYADDGRAAGSTNITAGSQTIPIQVTASLNVNNPHGQLGLVSPS
ATLAGVDVPSDVIAGATKAFQDKLTLPTVGDGLSYSSVTLTEQGATLGVHGDHVDLGKLK

Q

>PFR_JS14_834[/PFR_JS14_834(Acetyltransferase, GNAT family[1958358:958846 Reverse
MPKEAAAIAAIQRESWHDQGLADELPDPAQIEQAWREAIATPPLAIYRVLIAQDDTRTAV
RGFAAIGPSDDPDCAVDDALVGEFVVDPRHLHEGHGSRLLNAVVDTLRADGFVRATWWVA
TTDDPLRAFLEASGWAPDGAHREVGDEQGIKARQIRLHTALK

>PFR_JS14 835[1PFR_JS14 835(]Putative hydrolase of the metallo-beta-lactamase superfamily1958998:960683 Forward
MAHDGLKSPSKLAADTLRIIPLGGLGDVGRNMTCFEVNGKILLVDCGVLFPEDNQPGVDL
ILPGLDYLEGRVGDVVGLVLTHGHEDHIGGVPYLLRMREDIPIYGSKLTLALVEGKLREH
RIRHAELHTVKERDQVALDIFDLEFYAVTHSIPDALAVFIRTKAGTVLHTGDFKMDQLPL
DHRITDLRGFAHAGEEGVDILLADSTNAEVPGFTPLERDILPALERVFAESTQKLVVACF
ASHVHRVQQIINLAVKHDRKVCYVGRSMVRNMAIARELGYLKVPGDLLIEMSKLNDYPDD
KVVIICTGSQGEPLAALSRIANRDHPVISIDAGDTVLFASSLIPGNENAVYRVVNGLTRM
GAHVVHRGNAFVHVSGHSSAGELLYLYNIVKPRNALPVHGEPRHLVANADLAVATGVPRD
RAIVAQDGDVVDLKKGRARIVGRVDASYIFVDGSTVGDITESALTDRRILGEEGFISVVV
AVDLRDGSIVSGPDLSARGFLEDPSIFDDVTARIAKSVRSALDEGVDDVHRLQQVVRRTV
GQWVSNTYRRRPMIVPVVIAV

>PFR_JS14_836//PFR_JS14_836(150S ribosomal protein L28 211960818:961003 Forward
MAAVCEICGKGPGFGHNVPWSKKKTNRRWNPNIQRVHAVVNGTAKRLNVCTSCLKAGKVS

R

>PFR_JS14_837/PFR_JS14_837(Putative ATP-dependent DNA helicase RecG1961134:963413 Forward
MSASSRPAPGHHSRTAASRRVPGRVVSPFRTDTFERLEATLGSVFGSRTAKALSAVGLHT
VDDLMHYTPRDYLSGTQRTDLRTLVPDERAAVVAEVASLSSAPFRGDPRRYRLEARLTDG
RGFLNLIFFGKKYLVDYWQRQLSMGERGIFVGKIGEFNDQLQMTHPDFVMLDAAGRIVGA
ADEKRALMAQVVTKSDIIGIYPARATLPTWQIAECMAMGLDMLAGIVDFLPPSLVREEGL
VGLWEAFDLVHRPKVPDDVARGLKRLKFDEALGLQLLMAYRRKESSRRRAPVITHRSGGL
LDAFDAALPFTLTRGQRAVGDEIAADMSGSVPMARLVQGEVGSGKTVVALRAMLAAVDAG
HQAVLLAPTEVLAGQHEGSIRKLLGPLAAAGTLDAPEHATHLVLLTGAVTGAARKQALAA
ISSGQAGLVVGTHALLSEAVHFSDIGLIVVDEQHRFGVEQRAVLADQGDHHPHQLVLTAT
PIPRSVAMTVFGDLELSTLSELPQGRAGVQTTAVLTAQHPTWLARVWQRVLEEVHSGRQA
FVVCPRVSQTDGGKSAEPVAAAQEVFERLGSHELKGLRLGLLHGRMSGADKESAMAAFAA
GQTDVLVTTTVIEVGVDVPNASAMVVLDADRYGVSQLHQLRGRIGRGSFPGICLFVSGVD
PRTPAAQRLQQVAQTNDGFAVAELDLEQRREGDVLGAEQAGGRSTLRLLRVLDDADLIGR
ARDVAAALSTTALEALDPGLQDMVKAAQLNADAAWMERD
>PFR_JS14_838[1PFR_JS14_838[Pyridoxamine 5'-phosphate oxidase family protein(1963503:963925 Reverse
MADTTNPISPIPDDSTWGYLASVDVGRIAVSSDNLPEVYPVNFCLDGESIVFRSAAGSKL
EKLALNSHVAFEADGWSEEGGWSVLVRGTGSFITDEDELARVAKAPLLPWVPTVKKNWVR
ITPTRVTGRTFLFGPEPSQS

>PFR_JS14_839/PFR_JS14_839[/RNA methyltransferase, RsmD family1964001:964600 Forward
MSRIITGSAKGARLITPQGSQTRPTTDRVREALFSSLSTWAGTAAEDPAEQLSGLAVLDL
FAGSGALGLEAASRGADPVTWVEKDHGVAAVIKQNQKHTRLSGRIVTASVRNFLAQPAAH
ANDVILLDPPYELTNDELVTLMATALAHGYLLSDGIFVVERSVRVGEPDWPGGLELSWMR
RYGESCLYFCRAAEGNKDD

>PFR_JS14_8401PFR_JS14 840(1Pantetheine-phosphate adenylyltransferase1964593:965078 Forward
MIEPVRAVCPGSFDPITRGHLDIIERAHTVFSEVIVAVGRNTSKNYLFEGDERLELVRES
VADIDGVTVEPIDGLLSEFCKEHDASVIVKGVRFGSDFDYELQMGQLNRILSGIETVLLP
AGREYGTISSSMLREVAANHGDISPFVTPAVNAAVRSKLGY
>PFR_JS14_841[1PFR_JS14_841[Protein of hypothetical function DUF17711965238:965726 Forward
MMEVHDTVAAPADLGIEMIRVPEGAGIDLDLRLEAVVEGVLVTGTVEAPLEGECARCLTD
LHDHGSYRVFELFNYEGRSAEPDDLFLDGELLDLDPVLRDAIVLDLPFTPLCRPDCKGLC
PQCGANLNEHPDHHHEAPLDSRWSALKALTEPETGGIGAQNN

>PFR_JS14 842 1PFR_JS14 842[]Hypothetical protein1965877:966089 Forward
MAVPKRKMSRSNTRSRRSQWKAAPVTLVTCPNPACRALHLPHTACPKCHQYGPRGEFRTV
TGSLNTREFE

>PFR_JS14_8431PFR_JS14_843[IRibonuclease I111966076:966798 Forward
MNSSESGSSRFAELIKELGVPLDAELLGLALTHRSYAYEHGQIPHNERLEFLGDSVLGIN
VTDYLYRHFPDYAEGRLAKLRAAVVSSVSLAEVARSLGIGQLVKLGHGELTTGGRDKTSI
LADTTEALIGAIYMTDPSGAAKFVHHIFDPLVDRAVKMGAGLDWKTSLQEIAAAMESDPP
EYRISETGPDHDKRFTAVALVDGRTFDPGMGHNKKQAEQHAAENAFRVLDAEVNGAEQPD
>PFR_JS14_844[1PFR_JS14_844(Formamidopyrimidine-DNA glycosylase 2(1966822:967703 Forward
MVREGLAQFVEGRRIDAVRVLDARALKRHDGGPDDFVGSLVGRRCDEPRRRGKYLWIPLD
GRDALIAHLGMSGQFRVDAPGAPLPQHARVVITMDDGTQLRFVDQRLFGSLAYCPGGAGL
PEPIRHIALDPFDPHFRVEAVAGRLQAKHTTVKRALLDQTLVSGIGNIYADEALWLAHTN
YQHPTSLLSTRRARAVLRRAADVMRRALAAGGTSFDALYVNVHGDSGYFARGLAVYGRAG
QPCPRCGTAIVRQRFMNRSSYLCPRCQRLPRRLEQSEPARARASSSAHDAPER
>PFR_JS14_8451PFR_JS14_845(IGtrA family protein(1967715:968329 Forward
MSQQVPEEPIESRSRRAARIGGQFIRFGVVGGSGVIVNMAVAVVINKLNGGSANATEILF
SIPATSFNFRFSSLVWILSFLVANTYNYQLNRSWTFRGTQRAWWKGFWQFLAIGAVAAFI
GMILKAMMMSPAGVISLRGAWFGAYQHHSGSIVQQVLNAVHSREYVSQAIAILVTMPINF
IVNKLWTFRIKHDQAIAEKAPVSA

>PFR_JS14 _8461PFR_JS14_846[1Chromosome segregation protein SMC[1968367:971912 Forward
MYLKSLTLKGFKSFASATTLAFEPGITAIVGPNGSGKSNIVDALAWVMGEQGAKHLRGGK
MDDVIFAGTAGRPPLGRAEVTLTIDNTDGVLPIDYTEVTISRTLFRAGGSEYAINGHTAR
LLDVQELLSDTGMGREMHVIVGQGQLDQILQATPEIRRGFIEEAAGVLKHRRRKEKAARK
LESTRQNLERLSDLISEIRRQLKPLGRQAAVARKAAVVQAELRDARSRLLADDLTTARLA
LASEQENQAGQEKLRADARVRLDQARSREAEAEQALTAANPALTAAQERWYAAVALRERM
ATIESISAERMRHGEVAPETRSARDPAELEAEAARARAEEAELEAQVEAAQESLARATTR
RESAEHDHEAAEADYAAQLRAVADRREGLARLSGQVGSLNSRLEAGAEEVDRLSQRRDEA



LARATEAEQVYLALESRITGLGDGESDLDANYERAAHELAAAKEALAAGDQHREQVERNV
ATLSARIEALELGLVRADGAAALAGAGVPGVLGALSGLLTVESGWEIAVAAVLGPATEAL
VVRDPAAAREALETLHRDDLGRAGLVIQGAPSVQPSSGPVPAGTRRVRDLVQVPQPMAPA
VNELLGEFLAVEDLDEAFAVVSGDPQLQVVTRRGELLSAWFMAGGSGSGRSRIELQAAIS
SAREELSAARHEAERAHFSRQQAGEAVSAAQKKADAALELLNESDAAMSALSEQISHLGQ
ASATARAEAERAKASIDKANSRRAADEGELEALRQRLELARSQEEVAEPDPSRRDELSVA
ARLARQTEMDARLALRTGQERARSLAGRADSLSRAAARERQSQAEAAARRERVRREAAVA
GAVHEAAQWLAARVEELTVAAQSERDEAERARSQADAHISAAREEVRQRSQEIESLVEGA
HREELARIEQQMRVEQLTEKAMSELGMQADALVDEFGPDKPIPVLTRPDGSALTEDDEQP
DPVPFDRGEQVKRERRARRALDQLGRINPLALEEFDALNARHQFLAEQFEDLKKTRKDLE
DIIDEVDARVQQVFSQAYADIEATFATVFPRLFPGGEGRLVLTDPGDMLATGVDIEARPA
GKKVKRMSLLSGGERSLVAVAFLFSLFIARPSPFYILDEVEAALDDVNLSRLLGIYEELG
KDSQLLVITHQKRTMEKADALYGVTMRGDGVTKVISQRLVG
>PFR_JS14_8471PFR_JS14_847(Hypothetical protein(1971994:972191 Forward
MIVFILAMLAVLALAVGVVAMVMMGMQGYFRDRHPRLARRLGTLARHLNGEAEIPQALRD
LIPRR

>PFR_JS14_848[1PFR_JS14_848(1Signal recognition particle receptor FtsY([1972283:973437 Forward
MDWVFWVIVAGIVAACAVAYVAVRFGRSNKQVTAAPEAKAVTPTTVEQEPAEQPGAPAAP
ATAQAAAEEAVSELETPEAPGARLARLRRRLAGSQNTLARALADLLSVDKIDDETWDDFE
STLIASDLGVGPATELVENLRKALAVGGVADPAAARKALRGELIKIVGPGMSRDLNLDHA
ESVPAVVMMVGVNGTGKTTTVGKLGRMLVAQGRTVLFGAADTFRAAAAEQLTTWGERVGV
RTVRGDEGADPASVAFNAVDEGITEGVDVVLVDTAGRLHTKVGLMDELGKVKRVIEKKAP
VNEVLLVIDATTGQNGLTQARIFAEVVDITGIVLTKLDGSAKGGIVVQVQRELGVPVKFI
GLGEGPDDLAPFDAAQFVDGLLGE

>PFR_JS14 8491 PFR_JS14 849(1Signal recognition particle protein(1973564:975135 Forward
MFDTLQSRLADTFKSLRGKGRLTDADIDATTREIRIALLEADVALPVVKEFVAKIKERAH
GLELSKALNPTQQIVKIVNEELIDILGGRTREIRFSKGTDPTVIMLAGLQGAGKTTLAGK
LGHWLREQGHSPVLVAADLQRPNAVQQLQVIGERAGVPVFAPQPGNGVGDPVQVSRESLD
EARHKLYDVIIVDTAGRLGVDEEMMAQAHDIKAAVTPNETLFVVDAMIGQDAVNTAKAFE
QGVGIDGVVLSKLDGDARGGAALSIARVIGKPIMFASNGENLTDFDLFHPDRMASRILGM
GDMLTLIEQAEKTFDAEQSRVSAEKLLRGKGEFGLQDFLGQLKQLRKMGPLSKIFGMLPG
MGGQMKEAVENLDEREVDHLEAIILSMTPAERDDVSILNGSRRARIAAGAGLQVHDVNQL
VTRFVEARKMMQKFGSGGGVPGMPGMPGMGGGRAMRPKNQKKGKKKRGKNGAPLRRGAQR
AVAPKPTGQPSQADISSMFGTPGSGQGADNFELPPEMRKLFDK
>PFR_JS14_8500/PFR_JS14_850(JAmidohydrolase family protein(1975200:976258 Forward
MLPQGGVRDLWITNGVVAPGPVPGAVTLASDCWIMPGLVDAHCHIGLDSHGGTTMDTARA
QARTDRDAGTLLIRDAGSPIDTHELDHEADMPRIIRAGRHIARPKRYLRHYGVEIETGQL
VDEVTRQARRGDGWVKLVGDWIDRDLGDLAPLWDPDEASMAIAAAHAQGARVTAHCFGEQ
SVAELVGAGIDCIEHGTGMSDEVIAAMAARGVALVPTMINLATFPDIARAAEAKYPRYAS
HMRALFEGHLPMLRAAREAGVAIYAGTDAGGTIHHGRIGDEVLALAQLGDHEFALGAASW
RAREWLGATGLEVGDSADLVVYGADPREELEVVRRPQLVVLRGVPQQQSALR
>PFR_JS14_85111PFR_JS14 851(130S ribosomal protein S1611976436:976927 Forward
MATKIRLKKLGKIREPHYRVIVIDERAKRNGREIEVLGQYHPKNDPSIIKIDSERAQHWL
SVGAQPTEAVVALLKRTGDWQKFTGDTSIPSGVQEQAAKPNKLDLFNAALAEADGEPTTS
AISKKGAKDEAADTKPAKDKADDKPDASADKPAEKSDDSQAKA
>PFR_JS14_8521PFR_JS14_852[1UPF0109 protein PPA14421976930:977184 Forward
MLDDALEHLVEGIVTHPDDVQVRDKNLRHGRMLEVRVHPDDIGRVIGRQGRTATALRTVV
AALAGHEQVRIDFVDVDRRGSRRR

>PFR_JS14 853PFR_JS14 853[Ribosome maturation factor RimM[1977193:977744 Forward
MDTVEVVVAVIGRAHGVRGELTLTVRTDEPDRRLRKGVRLRASDPDRSFVVESARWVSGR
LVVTLGGVADRNAAEALRGTVLFADVPRDERPEDSEEFYDRQLIGMAVELADQRRVGVVS
DVLHLPAQDVLSVRTDAGERLVPFVRELVPHVDAEAGVVRLADVPGLVDDRAIDDGSNTG
SKQ

>PFR_JS14_8541PFR_JS14_854[1TRNA (guanine-N(1)-)-methyltransferase (Precursor)(1977810:978535 Forward
MRIDTISIFPEYFAPLHLSLIGKAIDHGLLEVSSHDLREFTHDRHRSVDDTPYGGGAGMV
MKPEPWGEALDSILEQLPSPRRRPVLVVPTPSGRPFTQHAAAELAGAEHLVFACGRYEGI
DHRVLDWADEHFELHELSLGDYVLNGGEVAALAMIEAIVRLVPGVIGNPDSLVEESYSAS
TRGMLEYPVYTKPSRWRGLEVPGVLLSGDHGAVDAWRALRSREITAARRPDLLDQESPDR
P

>PFR_JS14 855[]PFR_JS14 855 Putative xylan esterase1978543:979241 Reverse
MSRSVIANIALPDPGKDLGLAAAVFPGGGYQLLPEHEGAPVARWLASVGVAAAVIEYPVQ
QRHPAPLEASLDALGELRGLDGFRDRRLGVVGFSAGAHLAGMCCHPEAFGFRVPRPDFAV
FGYPLISMDADTHRGSMETLLGPDADDQTRRTFSIDRLVDPQTPPSFVWQTDEDTSVPVI
NSMRYALACYRSQVPIELHVFAHGPHALGLAGGAYAEPWTALCARWLAALPD
>PFR_JS14_856//PFR_JS14_856(Succinate dehydrogenase cytochrome B-558 subunit1979339:980100 Forward
MLYCVAVATLTTQSADTTPQSRALRSTVARKFLMALTGIFLVAFLAMHMFGNLKLLMNDS
GAEFDAYSHALRQFLVPILPPYFFLTLFRIVLGAAVIIHMGLAIDLTLRDRKASGVGFKR
YVQRRYLEGSFAARTMIWGGIIIALFLVFHLLQFTDQIIKVGYSAGDPAVDQPHLRVILG
FOQNWGIYAIYFVAMLAVCLHIWHGFRSAFSTLGWRVGNSSTVVIKVCAWLVSILVFVGFM
LVPTLIAFGVITQ

>PFR_JS14_857/PFR_JS14_857(/Succinate dehydrogenase flavoprotein subunit(1980097:982118 Forward
MTENNVAGLPAGDEKYYTLGAEVHDTKANTDVPIEKIWPDRQFNAKLVNPANRRKMTVIV
VGTGLAGGAAAASLGEAGYHVENFCYQDSPRRAHSIAAQGGINAAKDYKNDNDSVYRLFY
DTVKGGDYRARETNVYRLADVSSNIIDQCVAVGVPFAREYGGLLDNRSFGGVQVQRTFYA
KGQTGQQLLIGVYQSLSRQVAAGTVHMHSRHEMLELIVKDGHARGIVTRDMVTGKIESWT
ADAVVIASGGYGNVFFLSTNAMGCNTTATWRAHRKGAYFANPCYTQIHPTCIPVHGENQS
KLTLMSESLRNDGRIWVPKRAEDADKDPRQIPEADRDYYLERIYPSFGNLVPRDIASRQA
KNMCDEGRGVGPAIKEIGPDGKERMVRRGVYLDFSDAIERLGKRGVAAKYGNLFDMYKQI
TAEDPYETPMRIYPAVHYTMGGLWVDYDLESSIPGLYVAGEANFSDHGANRLGASALMQG
LSDGYFVLPNTMNDYLAGNHEGKLPDDDPAVVEAVASVKDRVNKLLAVKGERTVDSFHKE
LGQIMWEYCGMARSEEGLKTAIDKIRVLRDEFWKNVKVTGVNEDLNQTLERAGRVADFLE
LGELMCIDAMHRRESCGGHFRVESQTPEGEALRDDKDFLYVAAWEFTGDGQKPELHKEPL
VYKAIELKQRSYK

>PFR_JS14_8581PFR_JS14_858(ISuccinate dehydrogenase/fumarate reductase iron-sulfur subunit[1982115:982879 Forward
MKLTLNIWRQAEGADNGAIKTYQIDGISGDTSFLEMLDELNEQLTHQGEEPVAFDSDCRE
GICGMCGVVINGTAHGRGVSPVRTTTCQLHMRSFKDGDTITIEPWKTPVFPVIKDLVVDR
SALDRVVQAGGFISVNIGAAPDAHSTPAPKRQADRAFDNATCIGCGACVAACPHSSAMLF
TSAKITHLANLPQGQPERKLRVKNMVGQHDAEGFGHCTNIGECAAVCPKGIPLESINQLN
RDLIASLFSGDGKE

>PFR_JS14_85911PFR_JS14 859(150S ribosomal protein L1911983153:983509 Forward
MTHKLISEINKASLRSDIPEFRVGDSLRVHVKVVEGNKSRVQVFAGVVIARVGSGLTETF
TVRKVSYGTGVERTFPLHSPIIDKLEVERRGDVRRAKLYYLRGLHGKAAKIKEKRDNA
>PFR_JS14_860/PFR_JS14_860(ISignal peptidase 111983521:984345 Forward
MRDSDQGSHADMPAQGNLGGHKVASVKANKPKKKQGWLSTVRELAIIIVVALIISALIRS
FLMQLYVIPSASMENTLQIGDRGAVIKVADFHRGDVVVFKDPGNWLGNETSGTSNPVRQV
AEFLGVAPSSATDHLVKRVIGMPGDHVACCTAQGQITVNGQPLDEASYLYSVNGVSVHPS
DLSFDVVVPAGHIFVLGDHRNDSRDSRYHLCDAVESGEVAGSGGFVPISDVTGPMVGIFM
PFNRATRFAIPATFASVPDPAPAPDQPTVNRKPC



>PFR_JS14_861/PFR_JS14_861[Ribonuclease HII1984351:984986 Forward
MATSLSEIGYEQALAASGFGPVAGADEAGRGACAGPLVAAAVILSEDPQDHIEDLHDSKT
LTARRRERAFDQIKAHALSWSVVCVGPAECDRLGMQEADLQGLRRALLRLDPSPGFALTD
GFAVAGLPVPGLGMWKGDRVCACVSAASIVAKVTRDRLMVRAAQQFPGYGFEIHKGYATK
LHQERLEALGPSAIHRRSYANVRRAARLNES

>PFR_JS14_8621PFR_JS14 862 1Protein often found in Actinomycetes clustered with signal peptidase and/or RNaseHI11:1984983:985297 Forward
MSSADDLDAYESKLELDLYREYKDVVNIFKYAVETERRFYLCNAVDLKVRTEGGDVYYEV
SMSDAWIWDMYRPSRFVKSAKVLTFRDVSIEEIQHTDLEVPEGE

>PFR_JS14 8631PFR_JS14 863JUPF0102 protein[1985451:985813 Forward
MSTLVTGRYGEDLAAEYLRGLGWTIVDRNWRCGSGELDIVAYEPVERTHTTVFVEVKYRT
GRGFGDPLEAITATKRRHLRASCAQWLAEHGPTGVVRIDAIGIVGMRGSAPVLRHLRGLA
>PFR_JS14 864 1PFR_JS14 864[1Mg-chelatase subunit D/l family protein, ComM subfamily protein(1985810:987348 Forward
MTTASAWSMALVGMRGTAVEVEAALGAGLPRTVLVGLPDAALYEARDRCKAAVAGAGLSW
PDRLLTINLTPASLPKAGSHYDLAIVAAVLASARLVPAEPAARTVFMGELGLDGRVRAVR
GILPALLAARSHGLTTAVVPSEQLGEAELVEGLTVWAVADLAELVEVLNGRPVCGRPVPA
VAPTTPDEEQAPDLADVEGQQSARWALEVAAAGGHHLFMHGPPGTGKTMLAKRLPGLLPD
LDDSQALEISAIHSLAGHDLHDRLIRRPPFADPHHTATVAAMVGGGARIPRPGAISLAHR
GVLFLDEAPEFGTSVLEALRTPLESGVVSIARSGATVSYPARFQLVLAANPCPCGHYGVP
DSHCTCAPMMVRRYSQRLSGPILDRVDIHVAMTSSGASRLRRTAGPAPESSSVVRARVLE
ARDRQRRRLANTPWRTNVEVPGAQLRKTPPPPAGLDLIDDCIARGRLSARGVDKVLRVAW
TLADLAGRDKPCADDIASAMGLRQVETMGGAA

>PFR_JS14 865(1PFR_JS14 865[1DNA protecting protein DprA[1987345:988505 Forward
MSGRWSGERRARAALTFICEAGKPDLAQLVRQQGAEEVWQSLLASQEQGAWPKRARRLEI
DQLLAAAERCGARLIMPGDGEWPERLDGLDHVEPLNGMAGSPIALWAVGPRDLGELCQSR
LPAVAIVGARAATHYGCDSANELAAQLAGQFPVISGGAYGIDAAAHRGALSVGGPTVAVM
AGGLDGWYPRGNSRLLDQIAGECVVVTEIPPGIRPTRQGFLARNRLIAALSGGTLVVEAA
ARSGALNTASWSLRLGRPLMAVPGPINSALSESPHRLIRDHEAALVADANDAGALLTPVG
EHVELPGVKAVRELDGLDPELAAVREAMPSRGDIDLDSLSVASGRSAAQCAAALIRLDMR
GLVQQTGPQHWRIRRPRHPAGAPAGG

>PFR_JS14 866 1PFR_JS14 866([1Tryptophan synthase beta chain 211988668:989990 Forward
MSQNPGPSSDATSEVLHTLGTAVPSTVPTRWYNLNADFPEPMPPALNPATDEPVTADDLA
PLFAEELIAQEVSTQRYIDIPQAIREVYALWRPSPLVRARRLERELGTKAKIYYKYEGVS
PTGSHKPNTAVAQAFYNKAQGISKLTTETGAGQWGASLAFACALFDMVAEVWQVRASYDA
KPYRRYQMEVYGSSCHPSPSDLTASGRELLDRMPDTTGSLGMAISEAVEVAAGDPSAHYA
LGSVLNHVMIHQSVIGEELLEQLAAAGEEQADIVFACAGGGSNLAGITFPLIGQNLREGT
TTRFMACEPEAAPSITKGEYRYDFGDVAGLTPKLMMYTLGTDFVPPAIHAGGLRYHGMSP
MVSHAVHLGLMGATAIDQDTSFRAGVLFARSEGIIPAPESTHAIAGALDYVTTSARPDEV
VVIGVSGNGVLDLPAYEGRV

>PFR_JS14 867 1PFR_JS14 867 Hypothetical protein1989993:990379 Forward
MTTENVNGLGRQVVAIPVTPTGDVEPRFGRAPEMAIATVEDGAITDWRTEQVGWDVLHDQ
SEHGQHHARIVRFMRDNSVTVAAAGHMGPPMVNTLGKLGLAVVVGVPEMPARDAVLAVVK
RLESEDDK

>PFR_JS14 868 PFR_JS14 868[1Undecaprenyl-diphosphatase UppP[1990450:991286 Reverse
MNLLHAILLGIVEGITEFLPVSSTGHLNIVEKLLGYQIDSPGMTAFTAVIQVGAIIAAIV
FFWKDIVAIVVAWCRGIVHADKRDDPNYRMGWAVILGSIPVAVVGLAFKNAIETTTRSLW
VIVGALLVWSIVMAIADRRDHGERTMVDVTWKDGLIIGLFQALAPVFPGISRSGATISAG
LFRGMDRVSATKLSFFLGIPALVAAGGMEAISQAGAISAQVGWLPTAVATVVSLVVAYVS
IAWLLRFVSKNSFTGFIVYRIILAAVIIVLIMMGVVAA

>PFR_JS14 869 1PFR_JS14 8691Uma4 protein(1992162:993469 Reverse
MSHPTFTTPCLTTFCGLDELGLEAVGQRLDPDRAVIECRVVEPDRWCRECGCEGAPRDTV
IRRLAHEPFGHRPTTLLIRVRRYKCCGCGRVWRQDTTAAAPVRAKISRGGLAWGLAGLVL
DHLSVTRVAAGLGVSWSAANDAILAEGRRRLIDDPARFEGVTTIGVDEHVWRHTRHGDTY
VTVIIDLTPVREKTGPARLLDMVAGRSKAVFKTWLAARPKPWREGIEVVAMDGFTGFKTA
AAEELPDAAPVMDPFHVIRLAGDALENCRRRVQHDVFGRRGMKGDPLYQARRTLLTGAGL
LTDKQQARLDALFAEDRHVEVEATWGIYQDMITAYRDKDRGLGRFFLAHTIDKISASVPE
QLVEIRKLARTLTQRASDVLGYFDRPGTSNGPTEAINGRLEHLRGTALGFRNLSHYIARS
LLEAGGFRPALHPRS

>PFR_JS14 870 PFR_JS14_870(Hypothetical protein(1993551:993733 Reverse
MKHAHRILALVAAAPLLLTACGSNDGSTPASTPSSSTPTTASASHSATPNGLFTNEGVAG
>PFR_JS14_87111PFR_JS14 871 Hypothetical protein[1993780:994103 Reverse
MATNEPDIAAKLLEHLDAKYAAGQLSPAEHEARRTRLLADIQRGAYNRPSVSTIVGHFAF
GIILLALCVDIAGAGGGGLVAGLMVIGGFVLIGMGAGRLVKRIRLKI
>PFR_JS14_8721PFR_JS14 872[1Hypothetical protein1995008:995259 Forward
MDYLPSSWIASTRLRRRERSGVETEEQCLRLTREVTRNQVRRLLTEQAEHDGWELARLRR
YRDGSREVWLRRKVIRARLTALV

>PFR_JS14_8731PFR_JS14_873[]Aldo/keto reductase family oxidoreductase(1995277:996266 Reverse
MRTRRVGASGLEVSQLGLGTMTWGGDTDLPTATDLVTTFVGAGGTLVDTAPAYGGGAAEQ
MLGRIMRTTLNREDVVLATKAGFGVRDGHQVIDTSRKAMLNDLAGSLRRLRTDHVDLWQV
HAWSDTPLDETLAALDQAVRSGMARYVGVCNYIGWQIGTAATWQEAVPDRNRLVSAQVEY
SLLARRAEIEVVPALKHHEMGLFAWSPIGRGVLTGKYRTGTPRDSRGGRKHFSWFVEPYL
EERSRAVTDGVARAAEGLGLTPAQVALLWVRDAPGVTAPLLGARTTEQLQAYLGLDDVRL
PEPIIAALDDITGGPNQGRAPAHRVDADA

>PFR_JS14_8741PFR_JS14 874[1Cysteine--tRNA ligase 3(1996333:997589 Forward
MQAWPTVEVPTIPASPSDQKVPERLVMVTTNNRRAVPIGPADGDAGLYVCGITPYDATHM
GHAFTYVMFDVLDRVWRDLGLNVRYAQNVTDVDDPLLERARATGVDWRELASDQTQLFRD
DMESLRVLPPRWYVPATSIIDEVVELIERLRQQGTIYQVDDPQYPDWYFEVGKAPGFGTE
SHLSRQDMISEFAEHGGDPERPGKRGALDCLVWRMERPGEPAWDSRLGRGRPGWHIECTA
TALNRLGEDFAVQGGGRDLAFPHHEMCAAEAIVATGKPFAEAYIHVGMVGLDGEKMSKSL
GNLVLVSKLRAQGVDPMAIRLALLAHGYASDWSWTQAGLDDAQRRLDAWRAATRASSGTD
AVPVIADIRRALREGLDTPTALAVVDEWSSAVLAGDGDDLAAPQQISQAVDALLGIRL
>PFR_JS14_87511PFR_JS14 875[1ATP-dependent zinc metalloprotease FtsHI1997699:999849 Reverse
MARRPAHTDDVPDQDTNREQDAPKNWRSEAPQGPPPLDSPKPWHTEGLPKKPSDGDRPKR
PLWMRFVPWLILLLLFFIGINWFENAVQAPPTISYNEFITQVKADNVQSVHAKGDSIDGVL
KKAAIAPDTSETKKGESYTKFTTERPTWANDDLLTELNQHSVTVSAVSLVNQTSPWVSLL
VAFVPWILIGVYVWFMNRMSKGGGMGGLGLKRDVKPVEKDTVRVNFSDVAGIDEVEDEV
RQIVDFLRNPDKYRKVGARAPKGVLLEGEPGTGKTLLARATAGEAEVPFFSASASEFIEM
IVGVGAQRVRQLFEEARKAAPAIIFIDEIDAIGRSRASNRSLGGNDEREQTLNQILTEMD
GFDGTEGVVVMAATNRADVLDPALTRPGRFDRVITVSPPDQKGRAAILRVHTREIPTAKD
VNLDQLAASTPGMTGADLANLANEAALQAASRNDTQVYQRDFTNALEQIQLGVARSVVIP
DDERRRTAYHESGHALLGMLQKGADPVRKVSIIPRGQALGVTLSTPDTDKYGYDEQYLLG
RIVGALGGMAAENAIFGVVTTGAESDLKQATAIARQMVGKWGMSEKVGPVMVLPDDADPR
QIGISDETLSTVDGEVRRIIGECQDKAVRLLKEHRAQLDSIATKLLEKETLDENEVYAAA
GIDRPRDDSNLSGAEASPAAPAPPPDTPPDDSGTAAPAGPTPPSSLWGPPQGSPSS
>PFR_JS14 876 PFR_JS14 876 1Phosphoribosyl-AMP pyrophosphatase hisE[11000022:1000288 Forward
MSKSFDQLFDELTKIAAERPAGSGTVAKLDEGVHAIGKKVVEEAAEVWMASEYETLDMAA
EEISQLLYWCQVMMVKKGLSLEDVYRHL

>PFR_JS14 _877(1PFR_JS14 877[1ATP phosphoribosyltransferase11000355:1001218 Forward
MSDENYVKIAVPNKGSLSEAAAQMLREAGYAQRTDSKELVLLDEANGVEFYYLRPRDIAV



YVGEGTLDLGITGRDMLIDSGAAATEILPLGFGRSRFRFAAPRGAVPGVAGLEGKRIATS
YPGLLRRYLDQHGLTAKLVHLDGAVESSIALGVADAIADVVQTGTTLRKAGLALFGDAIL
ESEGILIRRSEGELDETALDHLTRRLSSVLVARSYVIMDYDCPSEILDQASALTPGFESP
TVSPLAREGWVAVRSMVPSSEAQRLMDDLWDLGARAILVTEVAACRL
>PFR_JS14_878//PFR_JS14_878[/Hypothetical protein(11001282:1001764 Reverse
MSPTTLALIVAIVLVLVGLLVAFLGWRRRRSMRTVLRGLSLGLLSAGLWVTGILSLLADA
ARGIWHWVRDQHLDTRMWTGIGIAAAGVVVFLISSALEPVGRAEGRRRREALLAPQSAQQ
PVTGAAATAPSGQAAGPGAGLDDPDEDAEITAILKNHGIH
>PFR_JS14_87911PFR_JS14 879 Translation initiation factor IF-3711002070:1002798 Forward
MRCTTLATSLEDIISNELRINERIRVPEVRLVGPNGEQIGIVRLEQALQLAREHDLDLVE
VAPGARPPVCKLMDYGKFKYENAQKARESRRNQSNTVIKEMKLRPKIDGHDYETKKGHVV
RFLRGGDKVKITIMFRGREQSRPELGFNLLRRLAEDVSDDGVVEQSPKQEGRNMHMVLSP
TRKKSDARADHEVERARKQAERQAEAAAEKAEEARLREASKKETKPKKKRGPADNMDPDI
DV

>PFR_JS14 880 /PFR_JS14 88001150S ribosomal protein L35111002866:1003060 Forward
MPKMKTHSGAKKRFRITGTGKVMHARAGKAHLNEHKPTKQTRRLGQDAVLTKPDAKKARK
LLGK

>PFR_JS14 8811PFR_JS14 881(150S ribosomal protein L20111003106:1003477 Forward
MARVKRAVNAHKKRREILDSASGYRGQRSRLYRKAKEQVLHSATYSFRDRKARKGDFRSL
WIQRINAACRAEGMTYNRFINGLKNAGVEVDRKMLADLAVFDSDAFAALVKVAKDNQPAA
KAA

>PFR_JS14 882 1PFR_JS14 882[1RNA 2'-O ribose methyltransferase substrate binding protein(11003488:1004348 Forward
MAQFANHEPNASLPEISGESLRSARRLLQHKHRAETGFFLAEGAQAVREALRSPGAVDTL
VVDDPARHQELVDLALDDGQLIDVVQGSSADLASLSDTKTPQGIIAVCHWSGSRFEDIAE
PRLVVICAQVRDPGNAGTVVRCADAFGADAVVLTHGSVDITNPKTVRASVGSIFHLPIIS
GVELTGAIEWAHASGLQVLAADGSGQPVDLMAGAGQLGQPTAWLMGNEAWGLPRHDLELA
DRVAAVPMWGAAESLNLSTAAAICLYATASAQRRAPEQQPNPEGSH

>PFR_JS14 883[1PFR_JS14 883[IHypothetical protein11004348:1004524 Forward
MAIVVNVVIIVLMLASVVCAGIFLLLGRRARLRGRGDPRGTGAGQRDPAHPDQASPHD
>PFR_JS14_884[1PFR_JS14 884 1Phenylalanine--tRNA ligase alpha subunit[11004680:1005774 Forward
MSGPQDTAQPLDAADVEAMVDAAIKAIAAAKDSAQLKQARAAHAADKSPLALANRRIGSM
PKDQRKTAGALIGQARGRVNKALKERAEQIADSELAAQLESERVDVTLPVREHPVGARHP
LTALIDDMCDVFIAMGWEVAEGPELEAEWLNFDALNFTPDHPARFMSDTLFVEPASDHKL
MRTQTSPVQVRALLQRELPIYVVSPGKVFRADEYDATHLPVFHQLEGLAVDKGITMGHLK
GTLDHLAKAMFGDIRTRLRPHYFPFTEPSAEVDLECFVCHGASVGNPDRPCRTCKSEGWI
EWGGCGIVNPRVLKAAGIDTDVYSGFAFGMGVDRTVMFRNNAPDLRDFVEGDVRFSRSLV
GGAR

>PFR_JS14_885//PFR_JS14_885(Phenylalanine--tRNA ligase beta subunit[11005771:1008299 Forward
MKAPISWLRSLVELPHGVTTQQLADAFTRTGLQVEHIELMGNQVTGPVVVGRVVSFVEEP
QKNGKTIRWCHVDCGEQFNITDENPDVTDGRGIICGADNFAQGDYVVVALPGAELPGGFK
ISSRRTYGHVSDGMICAADELGIGEDHTGIIVLPANEASRAGLGSEAMALLGVPDEILDI
DVTPDMSYCLSMRGLSREAAQAFDVPYNDIYSRRVPEPSQGAYPVRVESDDCELFVDLVV
HDINALAPTPTWMRHRLEASGMRSISLPVDITNYVMLESGQPLHAYDADQLLGPIVVRKA
HQGERLTTLDSVDRELSAEDLLITDDSGPIGLAGVMGGLNTELSDSTRNVVIEAAHFSPG
TIGRTYRLHKLPSEASKRFERDTDIGVCCAAARMAARLLVELAGGTIADGATVVGRVPQM
PGQSIDIGLPARILGARIEPDQVLSVFKGSDIEVTRRGERLSLVPPTWRTDLVDPYDYVE
EVGRKLSLEVVNAVVPRAEAGQGLTAVQKSRRAVLNAIAEAGFVEVVTLPFVGTDDIDRL
GLPAQADQHRLVKLANPLSDAQPYVRTTLLPGLFAAINRNTSRGMDDVALFEQGSVFLGG
ELPPAPMPDVSHRPSDAEIDALLNSLPDQPHMLSAVLAGNWLPARWNGPAEPVDWTHAVL
FAQTAADAVGLRLIRSQAEIMPWHPGRCAELSIRNSDGDLVSLGAAGELHPRVIEACGLP
ARSCAVEINLDVLLANAPTGGEVHELSPYPLTKEDVALIVDDTVAAADVEEVLRTGAGPL
LESIALFDIYSGEQTGQGKKSLAFSLRFGSPERTLTQSEAAQARDNALAAAVSELGAQAR
QA

>PFR_JS14 886 /PFR_JS14 8861 1Aminotransferase AlaT[11008427:1009641 Reverse
MTGFHQATRLQGVRYDVRGKNMVEAQAMEARGEHILKLNIGNLAPFGFATPDSVVRSVAT
HLPESEGYSDARGVPSARAAVAEYYQSKHLDVDPQQVLIGNGVSELISLTLSAILNHGDE
VLVPAPDYPLWTAQITLCDGKAVHYLCDETRGWNPDPDDIAAHITARTKAIVLINPNNPT
GAVYSADTVRAIVQLAREHDLIVLSDEIYEKIIYHGTHTYTAHETGDDVLCLTYSGLSKA
YRACGFRAGWVVFTGPLQRAHNLLEGVDLLANMRMCANVPAQYAIEACLSGYQSIDELTA
PGGRFKEQLRLSHDLLDQIPGVNCVPAAGALYLFPQLDPERYPITDDEDWALGLLREKKI
LISHGRGFNWPNPDHFRLVALPEDAVLREALGRLAEYCEETRRD
>PFR_JS14_887/PFR_JS14_887(IN-acetyl-gamma-glutamyl-phosphate reductase ArgC11009806:1010837 Forward
MSYTAAVAGCTGYAGGEVLRLLAGHPEIEIGALTAGSNAGTLLGQHHPNLVPLYDRPVLE
TTPENLAGHDVVFLALPHGASTELAKQLPDDVLVVDCGADHRLTDEARWQRFYPSPYAGA
WPYGLAELPGQRELLANTKRIAVPGCFVATVILGLLPAMTHGLTDGHDITIAAASGTSGA
GKALTPRLLGSETQGSVSAYGVGGIHRHTPEILQNLEVLGATDPTISFTPLLAPMSRGIL
AVITAPVDTSVSAEQITAAYHDAYDAEPFAQVLPAGVWPASQNVLGSNSVCVNATVDPDA
GRMVIVSTLDNLVKGTAGSAVQAMNLALGLDETTGLTTIGVAP

>PFR_JS14 888 1PFR_JS14 888[]Arginine biosynthesis bifunctional protein ArgJ11010834:1011985 Forward
MSVTTPRGFRAAGVAAGLKSTGKPDLAVVVNDGPDQTAAAVFTSNRFCAAPVIWSRRAVA
DHRLHAVVLNSGGANACTGEAGLGDSAETAHHLAEQLGVDDHDVAVCSTGLIGERLPMDK
ILTGVDEAVVGLSGEGGMDAANAIITTDTHAKTAVFQGDGWSIGGMAKGAGMLAPQLATM
LVVITTDLSLTADQARAALTASTEVSFNRLDSDGCMSTNDSVLLLASGASGITPDTDEFT
AALAEICLNLGHQLLGDAEGSSHDITIHVVNAASERDALVVGRSIAASNLFKCAIFGNDP
NWGRVLSSMGTTDAGFEPSRVDVSFNGVMLCRGGEIGDDRALVDLSPRECTVVVDLHAGS
EQAIVWTNDLTYDYVRENAEYSS

>PFR_JS14_889(/PFR_JS14_889( Acetylglutamate kinase11011982:1012893 Forward
MSRTRSLDHDAAIAKAGTLIEALPWLEQYAGKIIVIKYGGNAMIDDELKHAFAQDIVFLR
RCGVRPVVVHGGGPQISRMLKRLDIKTEFRSGLRVTSPEAMDVVRMVLVGQVGRELVNLI
NEHGPFAVGLSGEDARLFTARPKTVMINGKPEQLGQVGEVTEVRPESVRDLIDAGRIPVV
ATVAPGDHEQVFNVNADTAAAALAVALGAERLVMLTDVAGLYADWPNSEDVITQISPGEL
ERLLPQLESGMKPKMEACLRAVRGGVSRATVIDGRVQHSLLLEIFTNEGIGTMVRAEEGN
NGE

>PFR_JS14_ 890 /PFR_JS14_890(Acetylornithine transaminase(11012886:1014109 Forward
MSNGDAASGLNQQEWGARYDRTIMNTFGHPKRVLVRGEGAVVWDADGKRYTDFLAGIAVN
ALGHANPEVNRAVAEQMNTLGHISNSFASPTQIRLGEELVALASRESAPGTPARVFFANS
GTEANEAAFKATRMTGRKKIVAMIGSFHGRSMGSLAITYNEHYRKPFEPLPGEIIWTPYG
DVAALEKVVDDTVAAVVTEPIQGENGVIEPPDDFLPAVRRITAEHGALMWIDEVQTGMGR
CGEWFAHQRLDVVPDLISVAKGLGNGFPMGACIALGPAADLFGPGEHGTTFGGNPVACAA
GLAVISYIKSHDLLDHVKQMGLRLADKVMSLDDPRIATVRGRGLLRGIVLTKPLGAEAAA
AALEAGWIINSPRPSVLRIAPPLIVTAEQIDEFVDVLPSLLDAAENR
>PFR_JS14_891(/PFR_JS14_891[Arginine repressor(11014106:1014660 Forward
MTVSQRSTSSERSRSNRVARQGRILELIRSHEIGSQAELADMLADDDISVSQGTLSKDLL
DIGAVRVRSGSGLLVYAPPGSEIASDHALHEQRLARICAEVLVSADASANLAVLKTPPGA
AQYFASAIDRVALDSVAGTIAGDDTVMVISRSGDGGAQMAEYFVSMARTGRPADGDGNEA
ERRD

>PFR_JS14_892[1PFR_JS14_892[]Argininosuccinate lyase(11014664:1016085 Forward
MSDHQEGFLWGGRFQGGPAEAMFQLSVSTQFDWRLAPEDIAGSIAHASALHRAGLLGDAD



YEQMEAALRGMLEEVHSGELRPAPTDEDVHGALERILTERVGPVLGGRLRAGRSRNDQIA
TLIRMYLRREIRALGQDVVEVITALCAQSDAHPRAIMPGRTHMQTAQPVLLAHQLLAHAW
PLLRDLDRFTDLDKRLAVSPYGSAALAGSSLGLDPELVAHELGFTDSVLNSIDGTSARDL
VSEAAYVLAQIGVNCSRLAEDVIAWTTPEFGFAKLDDAWSTGSSIMPQKKNPDVAELARG
KAGRLIGNLCGLLATFKGLPTAYDRDLQEDKEPLFDGIDQLHVLLPALAGMVGTLAFDEE
RLAADAPRGFSLATDMADWLVRQGEPFAKAHDVTGRAVKFCEAHGIGLPELSDQQLAAID
PALTADVRKVLNIQGSVASRNARGGTAPVRVAEQLAAVKQQSAHFEKWAGSDY
>PFR_JS14_893[/PFR_JS14_893(Tyrosyl-tRNA synthase tyrS11016213:1017481 Forward
MNALLDDLTWRGFVANSTDRDALAAHLDAGMVTSYVGFDPTARSLHIGHLMQLILARRLQ
QAGHRPLLLIGGSTGLIGDPKMTGERVMNTKETVSAWVASLAEQTKKYVSFEGENGSRIV
NNLDWTGPLSALDFLRDIGKHFSVNRMLARDVVARRLEDGISYTEFSYVLLQSFDYAELH
RLYGCTLQTGAQDQWGNITAGADYIRRTTGDIVHGLVTPLLTKADGTKFGKTEGGTVWLD
PELTSPYAFHQFWLNAEDAKVMDYLKIFSFRSHDELAELAEQTEQAPYKRLAQRALADDV
TDLVHGVEARKAADEAARALFGRGELAALDDATISAVMGEVKATEVSTWDGELPTVVDAL
AASGVVASKSAARRTIQEGGAYVNNAKVTDPDARLSADQLLAGRYAVLRRGKKTVGGVIL
TR

>PFR_JS14_894[/PFR_JS14_894(Hypothetical protein(11019434:1020429 Reverse
MPRLPRRFCFINPLSLSDLTAVQSKRFPQPRTCNTCRLSHTYGLASSAFARHYSRNHGCF
LFLWVLRCFTSPRSLQPPYTFRRRSPVAKLVTFEVSPFGHPRIKARLPAPQGLSQVTTSF
IGSWCLGIHRSHLVACHTKLIKNYKDARVHCEVLNIRADPTSHPPNTGNNHLATPKNQPQ
TWPIPQDPTTCLPRPPTNPHPRSTPTPQQGTSSTNKQKPADNLRSMLHNLHHQRRRTQPT
KRTMAKRLLRKEVIQPHLPVRLPCYDLVLITSPTFDGSPQKVGPPASGVTDFHDLTGGVY
KPRERIHRSVADLRLLATPTSWGRVADPNPN

>PFR_JS14_895[1PFR_JS14 895(IHypothetical protein11023361:1024419 Forward
MVLQAGACGRLGSRRTFNSLPPDGGRELLHSGQVSLFHIGRTEWPTQITSRARTIGRIRA
LARVEADAVLIAPWGAHVPMIPDVRAIAADVVLRTMTTGAGNRVTSMIANVVAIVATMIS
VHVKMAVPAGGVMSAAGMTGPPAALDRPVVGEMTIGAVPSAGMLLVTRIGRADGRMIAVA
QDGATMTAAAVPPGVTGTGVSASVLHAMADGARRRARMVAVVASATVMIAEMHVDVVRSG
PVAIVVPATTGARIAIGRARVSALARGRGVAIHVVRIVVTAIRGDRAEAAPSEAASVVAG
RVDALVSAGAAVVSRPVVVRRAAPGAVAMIGKSVTLHPGWRSLPTSPASTRH
>PFR_JS14_8961PFR_JS14_896[Hypothetical protein(11024494:1025519 Forward
MAHLMAAGELLDEDPALAQAHAMAARRRAARLPIVREAAAEAAYANGDFATALTEYRAVS
RMTGNPNYLPVIADSERALGKHDQALRTIREAHNADLDVVQEVELVLVEAGLRDDMGQRP
EGLRLLRKAISDRLGPKESQARLRYAYANLLQQEGNESDAVRWFEASQALDVEADLDADD
RLRDLGVDVPEKEPDFDEEDYLLIQEEEADPEPEVTESQDDSDEGLSPDGDEDSDGAAAE
ASAASEASGVPDLGPTSPEDTDTLTVPSDEEPDAEGTANASDEPTPSAGDAPDSSEDHKP
ASVEGNLEQPALPLGDTPEPDAGVAEDQPPAGPDGEGEVHS
>PFR_JS14_897/PFR_JS14_897(IHAD-superfamily hydrolase, subfamily I1A[11025516:1026547 Forward
MTAVVGPQQALCDQYDAALFDLDGVIYLGPNAVPGASQAVDGLRAHAVRVGFVTNNAARP
PQVVADQLNRIGVRSTIDDVVTSAQAAARMLQETLEPGARVLCLGTRALADEISSVGFTL
VDSRLDEPAAVIQGYDPDMTWPRVTDGVHAIAAGAQWFACNLDLTRPTDLGLEPGVGTQV
NAVRACFPDREPLVAGKPFPALLRETERRLGSQHPIFVGDRLDTDILGAFNTQMDSLFVF
TGAHGVRDLVEAVPQERPTHLGYDVRALLAPVRRATVDGLVARCGEQKVRLIDGALELEE
IPPGRDEQLDVLWAALQLLWKLSDDGGLTPESWAPLQGLDTLH

>PFR_JS14 898 1PFR_JS14 898[1BioY family protein11026736:1027365 Forward
MTATPAKAGTVVEEAGKGFQASDLALIAVFAALMAVFALIPPIFTVGAIPFSLAMIIVLL
APLVLGSIRGGASMALYILVGVAGLPVFAGGASGPAKLIGPSGGYLVGYIACGLICGAIM
TALVRRRPGRRVLPVLLCLIAVVGVGVVHVFGVAWFMVGPLHLTLGKAIATTAVFLPWDI
LKAVLAGLLATAVFLAYPRLMPRPRNSAK

>PFR_JS14_899(/PFR_JS14_899( Biotin ABC transport system ATP-binding protein(11027379:1028107 Forward
MIDFQGVSVQVEGYDLEGRPTTTTILSNVTARLVEHRVAVIGANGSGKSTLLKLVNGLMK
VSAGTVLVDGLDPARRPKEVRRHVGHVFTDPGAQLIMATPLEEVELSLRASVSHRGERRE
RALQILADHGLSKVANRSVHALSGGERQLVSLASVLAVQPTIVIADEPTTLLDLRNRILL
SRAFDALEQQLVVSTHDLDLASAMDRALLIDDGELIDDGHPDEVIARYRAMMSDRAAAGN
PR

>PFR_JS14_900[/PFR_JS14_900(Cobalt transport protein(11028104:1028712 Forward
MSAETFLGAYRVGHSLMHRCPLWVKYLLLVAVGVVPFFAKNVPLSLAAFAVAAVLVVAGS
GMGISQLNPGVGLLVMNAVIVAYDWIFRTWQEGVVFACGMIATLWLARIITSTTPSGLIM
DGIAACARPFRIIGANPEKFALAVSVMWSSIPYLLVSVRNVRDAARARGLRFSWRFVAPV
LVTAVGHALQVGEALQARGLGD

>PFR_JS14 901PFR_JS14 901[IHypothetical protein11028785:1029024 Forward
MSTDRDSSVQPTPTSPDDAPLPPVTGNDQVDRALAALGQLPTLDVEQRIARLGAAQEQLQ
AILNGSRDAGIPMPDPPAR

>PFR_JS14 902(1PFR_JS14 902[]Probable inorganic polyphosphate/ATP-NAD kinase(11029089:1030012 Forward
MNQSRRVAITMHPVRTEALDGAAEFIAGMNLHGIECVVEESRVAEMRRRLPDVRIAALSN
DSQVELMVVFGGDGTILRSAEWALPHRVPLLGVNLGHVGFLAELEASQIDELIAQVADRD
YEIEKRLTLAVTVRDGDGRTVWESFAVNEVSTEKASREKMVDLLVTIDERPLSRWGCDGV
LVASASGSTAYAFSCGGPVMWPNTEAFEVVPIAAHALFSAACVVAPTSTVDLRMVGDMSL
GAVVWCDGRRSVDVHAGYRIGVRRNPDDLQIARLREQPFTTRLVKKFGLNIDGWRSPGLQ
RPTPEPC

>PFR_JS14_903[/PFR_JS14_903[/DNA repair protein RecN(11030006:1031697 Forward
MLTELHIQQLGVITESRLEPAPGLTAVTGETGAGKTMIVTGLGLLLGHRADPTMVRTGAE
QARVEGVFTGLDDVATRLSELGAETDAGELIVARQLRTNGRSRAWLGGVAAPLGTVAGVV
GELATIHGQLEQVRLGTEERQRQVLDRFGGKPVAEVLERYRELFELRRSVDKELNERVEN
SRERAREADLLAFGLSEIERVDPQPGEDTELATRAQRLQAMDDLRMLAQEASHALSGADD
GDPDDPGVVGLAGIAVKNTGRIAEMDPQAEALGEQLNQLGLAAQEAAGALASYVAGLDAD
PLALETITTRRAELADLTRKYGENIDAVLDWARDASERIEDLGSDEQRIEALRTRRTQLD
EQLHHQAEVLHGLRVKAAQHLASGVREELGALAMPHARLEFRLEPLELPGPWGSDRVSLL
FSANPGSPLAPLAKVASGGELSRIRLGLEVVLAGSDPGHTFVFDEVDAGVGGQVATEIGR
RLAKLARHSQVIVVTHLAQVAAFAERHYVVTKSSDGLVTTSDVELVSGDQRLHEIARLMA
GSESDKALAHARELVADAAGTON

>PFR_JS14_9041PFR_JS14_904[ICTP synthase(11031784:1033538 Forward
MGNAKQTKHVFVTGGVASSLGKGLTASSLGSLLVSRGLSVTMQKLDPYLNVDPGTMNPFQ
HGEVFVTEDGAETDLDIGHYERFLDRNLTARANVTTGQVYSSVIAKERRGDYLGECVQVI
PHITDEIKSRMLNVAQPGDDVVIHEIGGTVGDIESQPFLEACRQLRRDIGRENTFYIHVS
LVPYIGPSHELKTKPTQHSVAALRSVGIQPDALVCRSAMELPESIKRKIAFSCDVDEEGV
VACPDASSIYAIPKVLHHEGLDAYVVRVLNLPFHDVDWTTWNDLLDRVERPTEEVTVALV
GKYIDLPDAYLSVVEAIRAGGFANWARVRVRWVKSDDCETEEGAAEQLGDVDGVIIPGGF
GIRGVEGKLGAIKYAREHKVPILGLCLGLQCMVIEVARDVAGIADAASSEFEPDSKNPVI
ATMAEQRSIVSGEGDMGGSMRLGSYPAELKRGSIVAHLYGRTKVSERHRHRYEVNNGYRD
QLEKAGIVFSGLSPDRNLVEYIELPTEEHPFFVGTQAHPEFTSRPTKANPLFSGLVQAAI
EHYKSTHRTVRTTGRKKPAARRTRTSTKRGSRKSAQAGAVTVSE
>PFR_JS14_905PFR_JS14_905(Hydrolase, NUDIX family11033531:1034193 Forward
MSELVDRSEHWPILSHRVEATGRVCDFVEDKVAMPDGDVMTRQWVTHPGAVAIMALDDHQ
RVAVVDQYRHPVAMRLVEPPAGLLDKPGEPPLSAAKRELAEEAMLAADDWRTLVDIFTSP
GGLEESIRIYLARGLHPVPHPAGFVVEDEELDMDLAWLSLDELVTRIYAGQIENPNMVTG
TLALRLAILDGRLDALRPADAPWPARAVRAERRKEIEALG
>PFR_JS14_906[/PFR_JS14_906(Tyrosine recombinase XerC 2(11034186:1035181 Forward



MADGAAHPPSHGNKPVSGPTAGRLGNWLEDYLDHLGVERGLSPNTVAAYRRDLTRYLRHL
SSRGIDDPSRITTADVTSFEEELSRGDASHKALAPSSVGRAVVAVRMFHGFAAREGLVDH
NVAAALHPPRAGKRLPKALGVDEVARLIDSIERQTPIGLRDAALFEVLYGTGARISEALS
LDVDDLTRVLVDPDGPLRVVGKGNKERVVPLGSYARSAVQAWLVRGRPALAERAREFTPA
LFLNTRGARLSRQSAWEALRTRARQAGITADIGPHSLRHSFATHLLDGGADIRVVQELLG
HASVSTTQIYTEVTAQQLREVYSSSFPRAHD

>PFR_JS14 907/PFR_JS14 907(ISporulation initiation inhibitor protein Soj11035302:1036198 Forward
MTAQGSKAAADAHGDEVPGQLDATGRIFPDLVVPPLAEGPKRATVIAMCNQKGGVGKTTT
TINLGAALTELGRSVLLVDFDPQGSASLGLGVHPHTLDHSVYDLLMSREYSFDDVVINNR
MPGLDLLPANIDLSAAEVQLVSEVAREQSLRRVIDPVRDRYDFILIDCAPSLGLLTINAL
TASDEVLIPMEAEYFALRGVALLTDTVSMVTERINPNLRLLGVLVTMFDARTLHSRQVLA
RLLEVFGDDVFHTVIRRTIRFPETTVAGEPITTYASKSPGAAAYRSLAREVLVRCARQ
>PFR_JS14 9081PFR_JS14 908[IHypothetical protein11036183:1036458 Forward
MRAPVAGSGTGGPTSSGRVRHDEKITIYLSADELLALEQARVRLRGEYRISADRGRIVRE
AIAMALEDLGSAESGLVRRLGAQAGNDIHQP

>PFR_JS14 909 'PFR_JS14 909(Condensin subunit ScpA[11036439:1037353 Forward
MTSTNPEQGRESSSFRVRLDNFDGPFDLLLQLINKHRLDITEVALSKVTDEFIAHVRVGG
RAWDLDQTSSFLVVAATLLELKAARLLPGGEVDDAEDLALLEARDLLFARLLQYRAFKQI
SKVFAAAMRREELVHPRPGGLEDRFLDVQPELRIPGGADRLATLAVRALTPAEALDMPLE
QLHIVTVNVAEQADLVVARLRAAGTLSFRALTADADRMTIVARFLALLELFRHAAVAFEQ
LTPLGELTVRWTGRQEGEVSISNEFDISGPVDSTESSVAPDVREGHEPAPIRAGGTGDDT
MEEL

>PFR_JS14_9100/PFR_JS14_910(Transcriptional regulator(11037350:1038105 Forward
MTNTPPTAPRSAPQDVGRVPDSTSGEMAPVPPAELAPFLEALLLMAEEPIDLATLSEASG
TAEPQVLAALEELAAFYDETGRGFQLRHVGGGWRYYTRAAQHERIAAWVRAGGQNRLSQA
AMETLAVIAYLQPVARSRVSAVRGVNVDGVVRTLLSRGLVDERGSDAQTGAGLLVTTDYF
LSRLGLSALSDLPDIAPLLPDAAALEAELTSLAAPAGSDASSQATNEAAPRDRPDDGGRD
EVPQEGSHTNG

>PFR_JS14_911[1PFR_JS14_911(IPseudouridylate synthase11038098:1038880 Forward
MAEKDMSETHEPPIDQSAAKPEGIRLQKVLAQAGIASRRASEGLITEGRVEVNGHIVVEL
GTRVDPEHDSIRVDGARIPPPRRHMYLLLNKPRGVVSTMDDPEGRPTLAEYVPRHQRLFH
VGRLDTETEGLIILTNDGEFGHRLSHPSYEVRKTYLVDAEGLMDNRTIRRLEKGLTLEDG
PIKPDRVKLVSRGPVHTMLQITLHSGRNRIVRRMMDSVGHPVRQLARIGIGPVRLGNLAV
GETRELSREELGTLLDIVKL

>PFR_JS14_912[1PFR_JS14_912([FKBP-type peptidylprolyl isomerase(11039177:1039587 Forward
MLTSLDQVQVTGGVGQAPTVTAQWPVSVDQTLSKVLVAGSGQVVGADATVQVNYSGTNGR
TGQVFDSSFKNGKPATFGLAQVIPGFEKGLTGKHVGDRVLIAVTGKDGYDSAGGAAAAGI
QVGDSLFFVVDIVAVS

>PFR_JS14 913[1PFR_JS14 913(]Peptidylprolyl isomerase11039673:1040731 Forward
MTDHSDHAASASASRHRWTRWASLALVPILLLAAGCSKSDASASPSSASAPASQSATSTA
SASSSGKLLSSLDSVQVSGGYGQEATVTADWPVQVNETMSKVLVQGNGQAVGSTSYVEVN
YVGVDARTGQTFDNSYTKGATATFGLSQVVPGFQKGLDGKHIGDRVLIGVTGKDGYDAMG
GASAAGIEVGDTLFFVVDLVSTQLNQPSGEAVTPAAGLPTVSGDINNPSITIPSGVAAPS
DLVVQPLIKGTGKQVAATDTVTVNFISMSWGDSRVVQSTYSNGSNSPQTGALSGLVEGWQ
KGLVGQPVGSRVLLVVPPSQAYPDGNTNPSIAPNTTMVYVVDILFTRATTAS
>PFR_JS14_9141PFR_JS14_914[1TRNA synthetase class |, catalytic domain protein(11040874:1041833 Reverse
MNADAPVPTGAGDRSGAGRFAPSPTSQLHLGNLRTALLAWLFARAEGLRFLVRIEDLDQA
RVAAAPGVADQQLRDLAALGLDWDGPVLRQSGRIELYRSYADRLSSYECFCSRREIAEAS
AAPHGDYRPYPGTCAHLSAAQRAEARTRRTPALRVRAGGIEWTVHDRFAGDYSQRVDDFV
LLRADGTPSYNLASVVDDALQGVRQVTRGADLLSSAPRQAWLTHRLGYVQPVYAHVGLVL
NGAGVRLAKRDHPTDMTTLAAQGIDARRVLRMLTDSCGLPTAECPGELLAMVRADPGLLH
RPALAQPCVLDAQDHLLRH

>PFR_JS14_915(1PFR_JS14_915(Protein pafB(11041902:1042870 Forward
MAARRSERLVNLAIALLSARRFLSKAELRRVVEAYRGLSDSAFERQFERDKDDLRAMGVP
VVMGSNDVLFDDDTGYRISRTDFELPPVSFDYDELSALGAASRVWQQASAAEQTISALAK
LRAAGADPDVERLAALAPRISAREPAFEVCWRATLERQLVRFGYRGSPEVRTVAPWSVLW
RRGSWYLLGLDLTREGPRMFKMSRMNATPETVGGTDAYQVPDDVDLQALARQVKPGEPDS
RALLALRDNKAPALRRIGTPVAPPRALPEGFACFEVPYTRDSDFVADIAAAGPDVVVLEP
AELRDQVLAQLRAVLEVSHDRS

>PFR_JS14_9161PFR_JS14_916[Protein pafC[11042857:1043816 Forward
MTGLDQVRRMLAEVPYLQAHPGVSVTEVARAFGIKKRQVLADLDVLWMCGLPGGLPGDLI
EIDMEAVQGEGVIRLTNAEVLSRPMRFTADEATSLIVALRAVEGLTSGATASAARRAAEK
LTAIVPSSQAGRVGISLASGAPDMREQIATAVEGRSQLRLEYDNASRNETTHPVVDPVAI
QVRDGVAYLCGWSLERDAWRSFRLDRIVTARPTGQKSSAHGTPPPVDDWFTQGSGQVTLD
LAPQARWVVEYYPTDSVTELPGGALRATFPVGDPSWVSTMVLRLGEGVLHVDPPQAARGA
AERAASALELNEQLGQVDA

>PFR_JS14 917(PFR_JS14 917(1Sec-independent protein translocase protein TatA11043918:1044226 Forward
MDLGWQELLIVLLIALLVFGGSKLAGLGKASGKAIREFKEETQGLNAKKNAQGQADAQAS
QPAVPPTVVTPNTAQPQSGQGAQGQPGGQVVNGEVVDPPQNS

>PFR_JS14 918(PFR_JS14 918(1Twin arginine-targeting protein translocase TatC(11044245:1045117 Forward
MAITVDEKAGDGSQEAAPGKKRRRLHLLPKSWRPPEPAADGSMELVDHLRELRYRVIVSI
LAVLAVALCCFIFYNQLTAVAFHPIQQAIEVYRAKNPGAEVEITTTNVTGGFTLFMKVPF
IAGFILSCPVWLYQLWAFIAPGLLSNERRAAIRFLGTSIPLFLTGVLLGYWISPKGFAVL
LQFNPPGVLNLNDANEFLTFELTLLLVFGVSFLLPVVLVTLNRFGIISGAGLGKFRSMAI
FLCFLFSAVATPSTDPISMCVLAVPMSFLYVIAEVLCKRHDKRQVAEQQQ

>PFR_JS14 919(PFR_JS14 919(IHypothetical protein11045854:1046135 Forward
MADPTDGELDVTIVHPVGVGTLMREFPNLYNGTFVRLEQVETLRCTSIHVDGDGLFALAD
GEEIGDVPIDLDVVPASLDVFVNRPLPHMTTPE

>PFR_JS14_920PFR_JS14_920(Cof protein:HAD-superfamily hydrolase11046176:1047141 Reverse
MRPEQPSSPRWDTADRHHRGPPVPLSHYALPWQTGGVTSPLAPTPTGRLCARPGISLVLC
DLDGTLLDPESMVSSRTLSAIDALRRRGVHFGTASGRDLRSLEALFDLWGLTGLVDVAVG
MNGADVADLRTGRVERDYLVRPEVFRDIMAVYADLPVNFAVVVDGTYVAARDDGLLDALA
ESGRVRTAVDPGLVATLDQPRTKLHVMCHAGDMARVERRAQVTDATRATGVRTADTLFEF
QHPGINKAVGMRRAAAMLGLEAGHVMAFGDAENDVEMLHEAAVGVAMGNARPAVRQVADH
GTATNADDGVAVFLMDWFGLD

>PFR_JS14_921[/PFR_JS14_921[IDSH domain protein(11047168:1049969 Forward
MNTADAESTAKATPSENLRDFAGHYDFSFDSFQVQACGSIDAGHGVLVAAPTGSGKTVIG
EYACFLAVREHSRCFYTTPIKALSNQKYHDLVAAHGADNVGLLTGDVTINGDAPIVVMTT
EVLRNMLYAVSPDLETLSYVVLDEVHYLSDRFRGAVWEEVILGLAESVQVVALSATVSNA
EEFGDWLDTVRGNVDIVVWEKRPVPLYQHVMADHEIYDLFGSDGRSVNPKLTALARQESR
TTRDDSRRPRGRNGRGKRRVTYGSGQFGGASSSRVGDRRHQSHGLTPSRAMVVTALQKAG
LVPAIYFVFSRQGCDAAVRQLLRSGVRLTDRTERAQLRELAQREGASLSETDRAALGWND
FVEALSRGIAAHHAGLLPVFKAIVEEGFTRGWLKVVFATETLALGINMPARTVVLERLVK
YNGETHADITPGEYTQLTGRAGRRGIDTEGHAVVLWQTGMDPRAVAGLASKRTYPLRSSF
APNYNMAVNLVRSAGRDRARSLLEQSFAQFQADRKVVAAARQGVAVAGQIADAWQQAHCS
RGDFASYARLRDEVRELEREQARLRKQDQRAAVLDGLSRLEPGDVIHLDAGKRSGWLVVI
EPARPGKPEPHPLVMGEDHQIVRIAPEQFKSAPVTAAKVRVPKRFDRHSAAARKALSRAL
DARIEGLSVEAGRSRAPLDAELSHQISELRARLRAHPCHDCPHREDHARAAERALRLERE



NNVTQRRAADRRNSIAAQFDRICAVLDALGYLDPSHPDEVTPAGTMLTRIYSELDLVVAQ
AIREKVFAELNGPQLAAVLSTMVYEARATDTGGHRMPDDTSARAERALRSVWREVGLVER
DHRVERQRDLDIGFADTAAQWASGASLADILGEFGLTAGDFVRWTRQVVDLASQISAAPG
LAELGSPGLARTCRAVIGLLRRDIVDFETAEPE
>PFR_JS14_922[IPFR_JS14_922(]Antibiotic biosynthesis monooxygenase!11049981:1050358 Forward
MVVMRAHARGARHDGVMIAITVKWDVKPEYADKFMDLVDEFTRACRAEPGCLWFEWSRSV
DDPNQYILLEAYKDGAAGKVHVESDHFKKAMATQGQYAATRPSVISLETDQDGWAPLAEI
NMPGQ

>PFR_JS14_9231PFR_JS14 923[]Potassium channel beta chain(11050473:1051489 Reverse
MEFRYLGNSGLKISEITYGNWLTHGDQIDDKVAIDCVHAALDAGITTFDTADVYANGKAE
TVLGEALAGTRRQSLEIFTKVYWPTGPKGPNDVGLSRKHIMESIDASLGRLRTDYVDLYQ
AHRFDYETPLEETMLAFADVVRAGKALYIGVSEWTAEQIEAGSRLARELHIPLVSNQPHY
NMLWRVIEPRVVPVSRTLGLSQIVWSPMEQGLLTGKYLPGKPVPSNSRAASKVGAGLDNL
IEHDQKTVERVQGLRPIADELGITMAQLAIAWVLQNDNVAAALVGASRPEQVTSNVGASG
VKIPPELMSRIDEVLGDSVQRDPELTVTTNPRTRPGSN

>PFR_JS14 _9241PFR_JS14 924[1Imidazole glycerol phosphate synthase subunit HisF11051574:1052338 Forward
MSVAIRVIPCLDVKDGRVVKGVNFTHLRDAGDPVELAAAYGVQGADELTFLDISASTEGR
ETTRDMVTRCAETVFIPLTVGGGVRQPDDVDALLRCGADKVGINTGAIARPESINEITTR
FGNQVLVLSLDARREAGMPSGYGVTTHGGTRSAGMDALEWVREAVERGCGEVLLNSMDAD
GTEDGFDLQMTEAVRNVIDVPLIASGGAGRAEHFVEAVRAGADAVLAASVFHYGQLTVNQ
VKQALDQAGFPVRL

>PFR_JS14 925(1PFR_JS14 925[]Hypothetical protein11052442:1053548 Forward
MAGPALAVSLLLTGLHAGPTRGTWAPVMPYARAIWFGEHRLVALDSVYRITEAGAPGTFP
LSVTGLVLGAPITVGSWFFWQLAFLAAGAVALCWIVRRCWPRAGGPAVAAGAAALALGCA
PVRSGMQLGTIDLVLLALMVAGLWPRRPSTPVPGLALGLAAAVGIGPITAALAAVAGGSR
TPSAPMRRRGMIAMAVVVLLSGCAFLVAPWNGTDFWVMLFDGRLGGWPVIDPSLGARAGG
AGWVIGAALLVLALGVAAWAWRHERSSLGVVAVCLALSIGVPGHWALAGLPALLAGLVAL
SSPRLPWRVATLAWAAWTCLLPIDLVQGKLAWITPMWGWGSAVGAGILVLLMTIECGRTL
RMARPRVS

>PFR_JS14 926 1PFR_JS14 926(Acetolactate synthase[11053847:1055607 Forward
MADQERTSQQGSGMMTGAQILLESLQKVGVDTVFGLPGGAVLPLYDPLFDSPIRHVLVRH
EQAGGHAAEGYALATGKVGVCIATSGPGATNLVTPIGDAYLDSVPMVAITGQVNSAFIGT
DAFQEADIRGITTPITKHNFLITNAADIPAAIKTAFHIASTGRPGPVLVDVSKDAMTALA
KFVWPDKIVLPGYKPTTNPHARQLAQAAKVIAKAERPLLLVGGGVVRARAAHELAEFVKV
TGIPVTTTLPARGVFPEDSDLNLGMPGMHGTVAAVGAIQRADVLIAIGTRFDDRVTGLVS
SFAPHATVIHADIDPAEIGKNVPAAVPIVGDARKVLAELTSHLKETKQVDRSTWTDYVTG
LEHRYPVGWEEPTTGKLSPQHVIKRIGEHFGDDTIFVTGVGQHQMWAAHFLRFEKPGKWL
SSGGAGTMGYCVPAAMGAKVGRPDKVVVGIDGDGSFQMTNQELTTCAVNHIPIKIAIINN
NTLGMVRQWQSLFYEHRYSNTDLHSDQLPNFPMLAEAMGAVGLRATTPDEVTEVLKKASE
VNDRPVVMEFVCEKDAMVWPMVAAGVSNDEIKIARDMAPEWDEEEL
>PFR_JS14_9271PFR_JS14_927(Acetolactate synthase, small subunit11055604:1056131 Forward
MSRHTLSVLVSNHSGVLARVAGLISRRGFNIESLAVGTTEHPDVSRMTIVMDMADERVAE
QVVKQLNKLIEVYKIVELGDDAVNHEMLMVKVRCTDHNRPAIIDLANLFRAHVVDVSPES
VTVEVTGGQSKITALTTMLTPYGIIELVQSGQVALDRGSKSISEKKRPALAKHSS

>PFR_JS14 928[1PFR_JS14 928[IKetol-acid reductoisomerase 2111056176:1057207 Forward
MAEMFHEEDADLAPIQSKTVAVIGYGSQGHAHALNLRDSGVNVVVGLREGSASIARAEEA
GLTVKSVADAVKEGDLVTILAPDQVQAALYNEVIEPNLKPGAALLFAHGFNIHFDYIKPA
AGHDVIMVAPKGPGHVVRREFEAGRGVPVLVCVEQDASGEAWPLVLSYAKALGGLRAGAI
KTSFREETETDLFGEQDVLCGGLSRLITTGFEVLTEAGYQPEMAYFEVCHEMKMIVDLIY
EGGISKQRWSISDTAEYGDYVSGPRVIDEHVKQNMKAVLSDIQDGTFARRFMEDQAAGAP
EFKKLRAEGEKHPIEATGRKIRALFSWGDEVKDADYHEGSVAR

>PFR_JS14 929(1PFR_JS14 929(]Hypothetical protein11057369:1058229 Reverse
MSTGRMKFIKLAVPVIVACCLTPMAALADVGSPGFDRRQSESTGLSQSGNSISVEAWAGG
TTGTTNTAGTTATEFDSTAWTRWALSPCSTIMKPAANTGALFTPETKKQAATRQGIDCTT
PNTTTIATTAHHAIATMTLPDTTIKLDPDPTTNQWHAAAVGQQLWFTLDNPGPQHTTTTN
TDITITLTATPGAVTINPGTINPGAHTTPIRCTTGRPRPTTTNGNQPSPVCGTSYQHPGH
YTITATRTWTITWTAQGHTGTETITRPATAPTLDVIELHSLLVPNN

>PFR_JS14 9301PFR_JS14 930[IHypothetical protein11058211:1058798 Reverse
MSIRSMRAGAIALAAVMMSSMVACSGPSASEKASASFHNSVSAARDALFEEAKVTNQGFF
DLDESLGLAGGVTELPAEMDQYVMGNARGYVENLLQMVHRDHERTAPNTKAILIGPAVYD
GPKMPALAEADARAEIVIERCIDARQSPQLNAQGNPIEGSDNVLHQILFLDHDKDGKLKI
FETTSGKVDSCPLAA

>PFR_JS14 93111PFR_JS14 931[]Hypothetical protein11058877:1059050 Reverse
MMARGSPESRAIVVSAPGTPSPGTVPHSHLKYQLVDNYFACLICVLTRWIARLPKAL
>PFR_JS14_932[/PFR_JS14_932[Tartrate dehydrogenase11059084:1060148 Reverse
MSKSSHKPVIAVIPGDGIGPEVVAQAVKVLIAAAGEDTFEFSQYELGAQHWLDTGEVLSD
ETLADLATRDAIILGAVGAAPGSSTIPSGLLERGLLLKLRFEFDQDVNLRPSKIYPGVVT
PLSQAVLDQGPVDFVVVREGTEGMYVGNGGTLRQGTPNEVATEVSINTAFGVERVVRYAF
ELATKRSNKVTLVHKHNVLVNAGGLWSRIVDQVATEYPSVEHDYLHVDAATINLAVDPQR
FDVIVTDNLFGDILTDEAAAVTGGIGLAPSANINTARTYPSMFEPVHGSAPDIAGKGIAD
PTAAISSMALLLTHLGYEKEAQRVNDAVSADISERGIAKRSTVEIGDAIAARLA
>PFR_JS14_933[/PFR_JS14_933[Branched-chain-amino-acid transaminase11060313:1061398 Forward
MALKFNAPSDPTYRTEADIAKINEDPGFGVHFTDHMARIDWSEDEGWVDPRLIEYGPIPM
DPAGAVFHYAQEAFEGLKAYHREDGSIWLFRPERNAARFFNSSKRLALPQLPVDDFVQAV
RELTRLDARWVPKEGEKSLYLRPFSIATESFLGVRPSKTVAFCVIASPVGAYFSGGVKPV
DIWVESHLSRVSNGGTGDAKCGGNYAASLVPEETAFAHGCNQVMFVDNAEHRWVEELGGM
NFLMITKNDELVTPPLNGNILPGVTRDSLLTIAPEMGLKPVERPIDIAEVYAGMDDGTIS
ELFACGTAAVVTPIGSLTNEQGRHDMAVPADGGRTIALRNYLLDVQYGRREDTRGWTQRV
\Y

>PFR_JS14_934[/PFR_JS14_934(Putative alpha-isopropylmalate/homocitrate synthase family transferase(11061430:1063028 Forward
MTMNPVRPEKLHIYDTTLRDGAQQAGMHLSLDDKLAIALQADAMGVDFIEGGWPGANPID
TEFYARAPELGLRTAKLVAFGSTRRAGSRASEDPLLEALCTAGTDYVCIVAKAHDVHVTQ
ALRTTLDENLAMVADSVRFLVGHGKRVLVDAEHYFDGFRTNPAYALEVVRTAAEAGAETV
VLCDTNGGMLPHWMGDIISATSSIGVELGVHCHNDSGCALANSLAAMDAGVTHIQGTING
YGERTGNTDLTTLIADLQLKYEWPVVTPEQLGNMTSVSRTVAEIANQPVSARQPYVGESA
FAHKAGLHASALKVNNDLYQHIDPTAVGNDMHMLISDMAGRANIQIKGEQLGMDLSDRDL
AGQVASLVKQREAHGYAYEAADASFELLVRDTCGELNDRPFSMTSWRVFIEQRGSSEDDA
YTEATVKLEAQGSPQIFVGEGNGPVNALDQALRRALRPAYPQVRDYELTDYRVRILDEDR
GTDATVRVQIGTTWQHDTWTTVGVGANIIEASWEALSDAYLFGLLKGFGADE

>PFR_JS14 935[1PFR_JS14 935[1FAH family protein11063088:1063933 Forward
MRIARYASPGTDPAYGLVELVDDGGDHPDTVATLTGDPLAGPVNLTGERHPLAEVRLLAP
VIPRSKIVGVGRNYAAHAAELGNTVDANPLVFLKPNTSVIGPDDPIIKPVETDDLQFEGE
LAVVIGRICRLVPVDRVAEVIFGYTVANDVTARDVQKTDKQWTRAKGWDSFCPLGPWIVS
HLSLDEAAALDVTTTLDGEVKQHGSTADMVHSIPELVSYISGFTTLLPGDVILTGTPAGV
ARMVPGQRVSIEIGSIGALSNPIVDGAQTLGYGDEESPAGQ

>PFR_JS14 936 /PFR_JS14 936 1CAAX amino terminal protease family protein(11063941:1065035 Forward
MSQKKRKQARTSPKASGSPRPGTSQGARQAPRSGSASASRVGSAGRGSGRLQPDYPYQPM
FTMPASEPMPGVDYALVMRSPAPGGAMRAITGLALVAAGYLLITQILLYLGAWLSWLARG



QHGSMQDGYAAVAGYQVPEGIVIVNLALAAAIIVVLVIARWCNGRQPGWLVYSVRPGMRWG
FLACAVVVGLVVLNGIYLLAPARAALHWNPPSNAWLLMVLVVVTSPLQAAGEEFLFRGYL
QQALGALTGRSWVALIVSALVFAAMHGSQNLPLFIDRFGFGLIAGGMVLATGGLEASIAA
HAANNVSSFGYAIAGGTLAQTRQISASNWATTGSNVVGYLVTGVAMVAVARLLRLRRVTP

DTPS

>PFR_JS14 9371PFR_JS14 937Transcriptional regulator, IcIR family protein(11065437:1066165 Reverse
MDNSSGVGVLDKAALVLGALEQGPTTLAGLVQSTGLARPTAHRLAVALEHHRLVGRDLQG
RFVLGPRLVELAAAAGEDRLLATAGPILARLRDITGESAQLYRRQGDVRICVAAAERPSG
LRDTIPVGAQLTMNAGSAAQVLLAWDDPDRIQAGLASASFSAVALNTVRRRGWAQSVGER
EPGVASVSAPVRAPAGKVLAAVSVSGPIERLTRQPGRLHAPAVIAAAEHLSEVLRRAAVS

EG

>PFR_JS14 938 1PFR_JS14 938[13-isopropylmalate dehydratase large subunit(11066209:1067618 Forward
MTVMASTLVEKIWNDHVVRSTAGEPDLLYIDLQLAHEVTSPQAFEGLRLANRRVRHPELT
VATEDHNIPTTNVFKPIADPVSRTQVETLRANCAEFGVPIHSMGDREQGIVHVMGPQLGL
TQPGMTIVCGDSHTATHGAFGALAFGIGTSEVEHVLATQTLPQARPKTMAVNVVGDLPDG
VGPKDLILALISQVGTGGGQGHVAEYRGKAIEDMSMEGRMTICNMSIEWGAKAGLIAPDQ
TTFDYVKGREHAPKGADWDAAVEYWKGLRTDDDATFDVEVTLDVSKLTPFVTWGTNPGQG
VPLGANVPDPAAFDTEVERAAATRALEYMGLKAGTPMRDIAVQTVFIGSCTNGRMEDLRA
AASVMKGHKVSDSVRVLVVPGSDAVREQAMAEGLDKVFTDAGAEWRHAGCSMCLAMNPDK
LAPGERAASTSNRNFEGRQGKGGRTHLVSPVVAAATAIAGHLAAPADLS

>PFR_JS14 93911PFR_JS14 939(13-isopropylmalate dehydratase small subunit[11067632:1068228 Forward
MDKFTTHSGVTVPLRRSNVDTDQIIPAVYLKRVTRSGFEDGLFKSWRDDPDFVLNQDAYK
NGTVLVVGPDFGTGSSREHAVWALQNYGFKAVIGSRFGDIFRGNAGKAGLLLATVPPEVV
EELWTYAEDNPGARVTVDLEARRLTAGDKSYPFDVDDYTRHRLLEGLDDISLTLRHEDDI
KAYEDKRPSFKPVTTEVA

>PFR_JS14_940011PFR_JS14_940(11-acylglycerol-3-phosphate O-acyltransferase, putayive(11068359:1069162 Forward
MVAMNSDVAPDRRLYLGRLGRANHEPANRTFRFAARLAGVILRPIARLHLSGQENLPTTG
AAIIVPNHLCDLDPLVVGYFLVWGGRWPHFLARANLFTMPVLGRLLRALEQIPVERGSVS
AAGSLAEAQHELEAGKVVIVYPEGTFTYDPDEWPMAGHTGAARLALRTGAPVVPIGQWGA
NFIIPPRHKRRPKLLGRSDVTVHAGARLDLADLVARGESDRHAVHDATVRIMDAITHEVS
AVRDLPAPHGRWHPGRKKRVDPAQAVL
>PFR_JS14_941[1PFR_JS14_941(ID-alanine-D-alanine ligase A[11069236:1070363 Forward
MASDTADLINVAVIFGGQSNEHEVSCLTAAGVLGAIDQTRYRVHGIGIDKSGLWHRYSVD
EIRALQIVDGVMPSIGADHPLAELFRDAGGVHLATLDEDRLTAREPIDVAFPLMHGAYAE
DGTVQGKLEMLGLKYVGCGVTSSALGMDKEYTHTVLEAAGVPTAAWVRVGRDEWMRDPDA
IVARIGSQLGYPVFVKPARGGSSVGISRVTGPDSLAAAIDAARLVDPKVLVEQAVVGARE
VECGILGGDGTAPRASHTGEIVMHTEDRFYDYRAKYLPEEQVDLRVPAGLEPQVERRVQE
LALQCFTALDCEGLARVDTFVLPDGQVLINEINTMPGFTKFSMYPNMWRASGIDYPELID
QLIALALSRPATVLR

>PFR_JS14 942 1PFR_JS14 942[Putative insertion element ISCmi2 transposase(11070360:1071403 Reverse
MWVTTLTLLTTEVFVTHANAPLTPEGRRRLAVLVVEQGWSLRRAAERFQCSPATVKRWAD
RYRAGLPLIDRSSRPTSSPNRLSRKTEHRIVALRFTRRWGPHRIAYHLRLHRSTVGRVLA
RYKMPKLINIDQATGLPVRRPKPTRYEVAAPGQLVHVDIKKQGRIPDGGGWRAHGRGSMQ
DRHAGVARDKAARAGAAGSRGYRYLHHAVDDHSRIAYSEILDDERKETAAGFWTRANAFF
AGLGVTVTAVMTDNGSCYRSGAFADALGDEVKHKWTRPYRPQTNGKVERFNRTLAVEWAY
AKPYASEAERAAAYETWLHHYNHHRPHTGIGGQTPSARVHNVTGKYT
>PFR_JS14_943[1PFR_JS14_943[IConserved hypothetical membrane spanning protein11071501:1072496 Reverse
MEDRDVFLFASIPWYSWVAWFVVLGALIGLNELTRRFRWAGLAIFVALPIILTIFVWPTS
AGAGSSTGTWFHWVKVYSALAGVLGFMALRYHPRLAARKWALCFPPLILAINILEACIRD
FQVGGMHANGMVDGVYMLSGPWNWMNGVAGLLNLLTICGWFGIFISRDKSKDMIWPDMLW
FWIAYDLWNFAYVYNCVGDHSFYAGAALLISCTIPAFFIKKGAWLQHRAGTLALWMMFT
MAVPAFVTDSRFSVDASGSPVALFTVSAVALLANVAVAAYQLRTIIRRRRNPLTDELYTQ
LPAFQQVVAQNRGPREVAGPVAHPQPATARS

>PFR_JS14_94411PFR_JS14 944(Putative dihydroxyacetone kinase regulator11072606:1073340 Forward
MVDPPRTDAFRPGPSGPIEPPEDPPAPESPARRPARDALGEALKQTLATTPLDKVTVAGL
SRSAGITRQAFYYHFLDVSDLAVWVFTNEVASHIMKYRSRAEWADGFLKLLLYMQEHREQ
SYSVIRALSSVSLEQFFFRHLRKMMTAIVHEVEQTLPFHAGQPLARRDRDFVIDHYTLSV
VGHLLHWLATDMQQPPGELVQNLRDILDGSVRASLERFGHHDADGPTTGDPDRCVEGTVG
PRAG

>PFR_JS14 945(1PFR_JS14 945(1Thiamine monophosphate kinase[11073351:1074334 Forward
MASETTGQNPQTASEVGEFGIIATIIKGLGRPPAVSVGPGDDAAVFLVNGSAVTSTDMLY
EGVEFRRDWSSAAEVGRKSVAVNVADLEAMGAKPVAMVIGFGIPADLPAEWVREFAKGVR
AEADLAGIALVGGDITEADKVTIGVTVIGETAGLDPVLRNGAEPGEIVAVCGRLGWAAAG
LAALERGFRSPRAAVDAQRVPSVPYGAGRMAARAGATAMLDVSDGLLADLNHIAQASGVW
IDLDSGAFEIPEPVAVVAAAVNKDPLDFVLTGGEDHALAACFPPGELPEGFTAVGVVHAP
GQDGPGVTVDGRPHEGHGGWEHFQHGQ
>PFR_JS14_9461PFR_JS14_946[FtsK[11074580:1076889 Forward
MVFAWQGIAHGLGAAVRRIGGSAREIDPAVRRDGMGLFLVALAVVVAAEFWVGLPGVVGQ
ILQACVATIFGMASYLLPVLLFVLAWRTLRNPDSNGPVGRQALGWTVLAFGLLGLINVTE
WPLPSPADPARMRAMGGIIGYISSSMLTQLVPRWLSAVLLVIVAVLGTILITGRPVHELW
AQIRQLASGASSWAADNRAKKAERKLKFGVDEAYDTPVEDEDQHPASTEPHADPVAPRPD
PAHPAAAVVAPDDLEPPEHLPATSRVEQLQLSGDVQYSLPELSLLKPGSAPKVHTDAADH
TVNSLQDVFTEFNIDAQVTRYTRGPTVTQYEVELGSGVKVEKVTALQRNIAYAVASPDVR
ILSPIPGKSAIGIEIPNKEKEVVSLGDVLRSPRARSNTKPLVVGLGKDVEGRVVLANIAK
MPHLLVAGATGSGKSSFVNSMITSIMLRATPDEVRMILVDPKRVELNQYEGIPHLVTPII
TSPKKAAQALEWVVQEMDRRYDDLAAFGFRHIDDFNKAVRAGQVQLPPGSERELTPYPYL
VVVVDELSDLMMVAPRDVEDSIVRITQLARAAGIHLVLATQRPSVDVVTGLIKANIPSRL
AFATSSATDSRVILDQAGAERLLGQGDGLFLPMGAANPKRVQGSWVTEAEIREVVDHVKE
QLKPQYRDDVTAVASAEKKVAEDIGDDLDLVLEAATNVVNLQLGSTSMLQRKLRIGFAKA
GRIMDILETRGVVGPSEGSKPRDVYVKPDDLDTVLAQLSGEPQPESATQ
>PFR_JS14_94711PFR_JS14 947(1Ribosomal protein S12 methylthiotransferase RimO11076969:1078402 Forward
MANKKVHLISLGCARNDVDSEELAGRLEAGGFSLVDEPDSADALIVNTCGFVEQAKKDSI
DTILAAADLKDSGGPRTVVAVGCLAQRYGAELADSLPEADAVLGFDDYTDIAERLRTVMA
GGTVQPPTVMDRRTLLPIAPIERHRRRAVPGHQGELPTGIAPASGPRVPRRRLDNAPWAP
LKIASGCDRRCAFCAIPSFRGAYLSRDADEIVEEAGWLVGQGVREIMLVSENSSSYGKDL
ADLRALESLLKRLSALDGLDWIRVSYLQPAELRSSLVDVMTSTPKVLPYFDLSFQHASAP
LLRRMRRFGDPESFLGLIDSIRQRAPQAGIRSNVIVGFPGETSNDVDVLADFLARARLDA
VGVFSYSDEDGTAAAELPDHVAAEEIEARHERIADLANVLCDERAAQRVGQRVQVLVEGV
EGSQVTGRAAHQGPDVDGTTTVLVGQGRHMPTPGDMVSASVIDTVGVDLTAEIDEEG
>PFR_JS14 948 1PFR_JS14 948(1Phosphatidylglycerophosphate synthase pgsA311078407:1079060 Forward
MSAPAGRKPDEATLAFAWNLPNILTITRMVLVPVFAVVLLSHPDQEGWRIGATLVFAVAI
LTDFADGRIARKYNMVTNFGKIWDSIADKALTGMAFIGLSIIGELPWWLTIIVLVREWGI
TLMRFQVLKYGVMAAKQGGKLKTFLQSIALILFLLWLPGLGAWYVVISWIVMGVAFLLTV
VTGLDYVVDAIKLRRASLQVGHPVDYAEILRARKAHE

>PFR_JS14_949(1PFR_JS14_949(ICinA domain protein(11079053:1079556 Forward
MSDSTAADGARGLAEQVIHRYRDRSLSLATCESITGGGIGWTLTMVPGSSEVFRGGLITY
ASSLKAQLAGVDAGFIARHGVINEQTARQMAAGAARACAADVAVSVTGTAGPTGEDGVAP
GVVWLGLSWLGTVRARQLRLEGGRDAIRQATIEESLGYLLKALTWPQ



>PFR_JS14 9500 /PFR_JS14 950(ITranscriptional regulator11079724:1080029 Forward
MKPPLLRVLLGQTLREQRIHDRRTLRDVSLAARVSLGYLSEVERGQKEASSELLFSICQA
LNVPLSEILREVSEKMLVVEAGQLQASRIGLEAAAPSVIAA

>PFR_JS14 9511PFR_JS14 951 Putative ATP-DEPENDENT HELICASE LHR[11080251:1084930 Reverse
MTSDATAPANDAAMAGFGPIARTWFTDVFAAPTPVQIAAWQAIGSGNNALVIAPTGSGKT
LAAFLQSLDRLASRATQPALIGASEGAAPTQEPAAHVKGVRVLYISPLKALAVDIERNLQ
APLRGMTATAERLGLPEPRVSVAVRSGDTTAAQRRRIATHPPDILITTPESLFLMLSSKA
AETLRNVETVIVDEVHALAGTKRGAHLMVSLERVAALSQRGGFQRIGLSATVRPPERVAG
FLAGDRDIAVISPPAAKTWDLSVVVPVEDMTEPDAGRDAAEQDGTGRQPSMWPPIERRIL
DLITSHRSTICFVNSRRVAERLTAHLNELHAHDLGVSDEPQPLPAQVMEPSAATKGRDGT
EVPIVASAHHGSVSKQRRAQIEDDLKSGRLPCVVATSSLELGIDMGAVDLVIQVQSPPSV
SSGLQRVGRAGHQVGAISQGVLFPTARGDMLESAVVARRMADGQIEAVHTLRNPLDVLAQ
QLVSMCVNAPHSASELFTIVRHCDAFRQLPRSVFDGVLDMLTGHYPSEDFAELRPRLVWD
RRTDMLSARPGARRLVTTSGGTIPDRGLFGVFLVGEQTASGKHEPGRRVGELDEEMVYES
RVGDVFTLGTSSWRIEDITHSQVMVSPAPGHPGRLPFWRGDSPSRPRELGAAIGASVREL
AAADPGDALARLAHGGLDEMASRNLLAYLTEQREATGQLPDDRTILVERFRDEIGDWRLC
VHCALGAAVLQPWALIIEHAGRERYGVDVHVTATNDGIIQLPDVDADAPDAGLLSFAAD
DVESLVSEQVFGSALFAARFRECAARALLLPRRNPGTRAPLWQQRIKSAQLLAVAAGYRD
FPIVVETMRECLQDVFDLPGLTSLMSAIASRRVRLVDVETQQPSPFARNLLFGYVGEFVY
DTDQPLAERTLAAMSLDSGMLAELLGTEAGRQMLDVGVATRVEAGLQSVVADRRATTPER
LWEVIRTIGPLTDDECRDRSTPDAAAWLRTLSAEHRIARVQINGRPAWCADTDVGLLRDA
LGIPIPAAMPAPPPRERHLAVRDLVLRWVRRHAAVTTESIRQRYGMAVATAQSALDGLID
EGLVIRGALIAVPPTPGEDSTEYRLGALVGEPDADQYCHEQVLALIKRRTLAQLRNQVEA
VDQQQFGRFLDAWQQLPPAGAQVPQRPASHSAPTPDDLLAVVDLIAGYPIPASMLESVVL
PARLPGYRPSLLDEALATGEMVWTGTRAIGQRDGWICLWPADIGPVPPRKSTELTPLATR
LAQRLDAGGGWRVTDLTDESAGPSAVLDALWELAWQGRATTDTFAPVRDLCAGRGALKTP
TTPRARRRPMRVRVARPLPVGGARWAAPPEPGDESTRLLDALELELARYGVLTRGSVMTE
PQTPSFADAYRLLSRMEESGATRRGYFVTGLGGAQFATPGAVDRLRTAPAAPMRLLAACD
PVNPYGAALEWPATNGHRPARKAGALVVLDDAKPVCYVERGARTLLTFTSTDRPRLAEAL
RAIGAAVDAGQIGRLTIDKIDGSPALQADIGDELNAAGFVMVPRGYTRRRRTPGSNRQE
>PFR_JS14 952(1PFR_JS14 952[]Hypothetical protein’11085034:1085201 Reverse
MDHHLGGNYARVWADQIVLSELDNRTVREALDDGVPFKVAWRAVWKFLELPERDR
>PFR_JS14 9531PFR_JS14 953(IProtein RecA 2(11085510:1086628 Forward
MAVADRNKALDAALAQIEKAHGKGSVMRLGDQAYAQIESIPTGSVALDIALGIGGLPRGR
IVEVYGPESSGKTTVALHAIANAQAEGGICAFIDAEHALDPSYAHALGVNTDELLVSQPD
NGEQALEIADTLVRSGALELLVIDSVAALTPRAEIEGEMGDSHVGLQARLMSQALRKMTG
AIKSANTTVIFINQLREKIGVMFGSPETTTGGRALKFYSSVRLDVRRIESLKNGNEIVGN
RTRVKVAKNKVAPPFKQAEFDILYGKGISREGSLIDMGVDAGIVRKAGAWFTYGDDQLGQ
GKENARTFLITHPEVASDIEHKIRVKLGLDASDEVPEGIDPRTGEVVDSPASELVDAKAG
KQSASKSGKATV

>PFR_JS14_954[1PFR_JS14_954(Regulatory protein RecX(11086631:1087245 Forward
MVGDSGSAAAKIDELARLISDVAARTPAEHDASPTASGKRGAAPSGRASEVASAKEIALR
RVDRRDYSRGELTDYLVRKRQLDPGIVAEILDRFVEVGIVDDARFARNWAQERARTRRLS
RRAISRELSVRGVSEELIEIALDQISPDDERQAALELCRIKARRLHGVDRQVALRRLSGQ
LARRGYSTGVAMPVIFQVLDELAE

>PFR_JS14_9551PFR_JS14_955[Ribonuclease Y[11087407:1088942 Forward
MGTFWLLLFVVLIVLLVVIVAMGVVAIRRLRRGPLEDNGHSGSSLSEPPRDDTHPQGPEP
SSAAEEKQSQMLAALEQRSGVLHERSLALDERETRLELERGRLRKLSDELESRSERLQAR
SDAVEDARTAAEEELSRVAAMSEEQARQELLDRVERSSRRLSAARAREIENAAKRDADRYV
ARGIVLSTIQRIATDQTAEAVVSTVDLPSDEMKGRVIGREGRNIRSFEQVTGVDVLVDDT
PGSILLSSFDPVRREIARLAMQELVGDGRIHPARIEQAY SRAVDKVHDKCQEAAQSAIME
LGLVGINPGLYQYIGALQYRTSYGQVVLEHLKECGRIAGAIASEIGLPPDSCKRAAFLHD
IGKAVITQGDGSHAAEGAELARRFGESDAVVNAIASHHDEVPADSAEAVITQVADAISAS
RPGARRESMEAYVHRLTRLEQIATAHEGVDKAFAMQAGREVRVMVLPDVVDDAGSERLAH
EIAHEVESELSYPGNIRITVVRESVATQLAH

>PFR_JS14_956[/PFR_JS14_956( Glutamate uptake system ATP-binding protein11088952:1089767 Reverse
MAEPSDNNAAQAAAGAAHESVNAAQGPAGTPAVQMRGVNKSFGAKAALIDIDLSVANGQT
AVVIGPSGSGKSTLCRTINRLEVPDTGQILIGGTPQPTGGKELPALRADVGMVFQDFNLF
PQMTVLDNVTYGPRAVRHQSPEIARDRAMDLLRRVGVADQAPKLPAELSGGQQQRVAIAR
CMAMDPTIMLFDEPTSALDPEMVAEVLAIMQSLSEEHRTMICVTHEMGFARHVADQIVFM
ADGRILEQSPPAEFFEHPATSRAQEFLASVL
>PFR_JS14_9571PFR_JS14_957(/(Dimethylallyl)adenosine tRNA methylthiotransferase MiaB(11089871:1091385 Forward
MLKPEYTPAVDAPSAPARSYRVITYGCQMNAHDSERIAGLLDQAGYVALPAHEHTEIGPA
DVVVFNTCAVRENADNRLYGNLGRMATFKKEHPGMQIAVGGCMAQKDRDLIVSKAPWVDV
VFGTNNVGSLPILLERARIEQASQVEITEALQTFPSNLPTHRESDYAAWVSISVGCNNTC
TYCIVPALRGKETDRRPGDILAEIQMLVDQGVQEITLLGQNVNTYGVEFGDRGAFAKLLR
ACGDITGLERVRFTSPHPAAFTDDVIEAMAETPNVMHQLHMPLQSGSDHVLRAMRRSYRS
ERFHGILERVRAAMPDAAISTDIIVGFPGETDEDFEQTLQAVRRSRFTNAYTFQYSIRPG
TPAGEMANQVPHDVVQERYERLVAVQDEISWEENKLLLGANVEVMFTTGDGRKDQATDRI
SGRARDNRLVHVRVPSDPADRPRPGDIGEVTITYAAPHHLVADSPIRNLRRTRGGDAWQA
HQDQPDVTSRAVGLGIPALAPRSR

>PFR_JS14 958 1PFR_JS14 958[1TRNA dimethylallyltransferase(11091382:1092368 Forward
MTSPLSPATTGASADGARPVPPLVVLIGPTASGKSSLAIQLARSLDASGHPAEIVNGDSM
AlYAGMDIGTAKPSASDRALVPHHLVDVLEVTQTSTVADFQQLAREVIARLRSSGRIPIL
VGGSSLYVRAVIDDFEFPGTDPQVRARWERELAAHGAAALYEELVRRAPQARGAIEPANS
RRIVRALEVLELTGHYSPHLPPPHYLLVNVHQFGLVVDREEMDRRIEERVHAMFDAGLVD
EVRRLEGRGLRRGVTAARALGYQQVLAMLDGQLDQQGAIRATIDGTRRFARKQLGWSRRD
PRIEWLPADGTDLPQRIAARLFAPDGGH

>PFR_JS14 959(1PFR_JS14 959(IDiaminopimelate epimerase[11092383:1093225 Forward
MAFMRNWEFAKGHGTMNDFVLLKDRTNSTELSPQDVRYLCDRRAGIGGDGVIRAVWAKYM
PSWTGDPNMWFMDYRNSDGSVAEMCGNGLRVFGHFLLDENLADGPDIQVATRAGQRDVAE
MNDELFRAGIGHVQVASQPTHVSLDGVESEATTVDVGNPHAVVFLPADVDLESLDLSHPP
RFDTRVYPAGTNIEFVRVHSDRSLSMRVFERGSGETMSCGTGVVATAAAQGARLGEQGRF
GVDVPGGHLEVELDDSMAHLTGPAVIVAHGSVVLPDEAAR

>PFR_JS14 960PFR_JS14 9601GTPase HflX11093269:1094705 Forward
MTDEHMTAGVPEPHERDNEARHDVTDELLDLEERHSLTRVAGMSTELQDESEVEYRQLRL
ERVVLVSVWTTGTQADADNAMQELRALAETAGSQVLEGLVQRRSRPDAATYIGEGKVTEL
REAVVATGADTVIADGELSPAQLRNLEDRVGVKVVDRTALILDIFAQHAKSTEGKTQVEL
AQLNYMKQRLRGWGESLSRQVGGRAASGVGIGGRGPGETKLETDRRRINTRIATLRKKLR
AMDASRALQREERVRHRIPSVALVGYTNAGKSSLLNRLTGASVLVEDALFATLDPTTRRC
RTTDGRVYTLTDTVGFVRHLPTDLVAAFRSTLEESVRADLLLHVVDGSDPDPEGQITAVH
EVLRDIGAGERPEQIVVNKVDLASSQSLLELRHNHPDAVFVSAVTGEGLEELRTRTESRL
PTPQTSVDVVVPWDRGDLVDKVHRFGEISQDEYLAEGTHLVARVYPDLAGELKPYERA
>PFR_JS14 9611PFR_JS14 961[1ATP-dependent helicase DinG11094872:1096935 Forward
MEDPASEAANDPGDEHELCTSVLDATVAAIGGQARPGQRRMVEAVTGAMAADDALLVQAG
TGTGKSLGYLVPALVHAQHSASKVVVATATLALQNQLATKDGPSVAATLASVTGRTPTIA
VLKGRANYACLVKAQEGTGSEQDTLLSGAELAEAAHASGADADTALGAEVVALREWVAEQ
ARDHELADRDDAPAHTGRAWAQVSISARQCPGSRCPLYNECFVEMARARARAADLIITNH



ALLAIDAMSDRDILPEHAAVIIDEAHELTARVTGAASQELSPQQIERLSRSASDWIDDDL
AVELLDVADALTGAIAEAEVGRLTNPHSTAVAAIARVRDVARKAVSALSPGSSKGGIDAA
RAAAQGDAREVHETAQRMADLSDADVVWVSERERFGRQLNVAPLSVAGLLRHRVIAGKAA
VLTSATLTVGGSFGPMAGQLGLRREEELTDDSGVREPAADPEAVAWRGIDVGTPFDYPHQ
GILYTAARLPRPGREGLSDEVLAQIAELVWAAGGRTLGLFSSQRNAEAAVRHLRAELPAL
TVMCQGEAQLPELTRRFAADPKSSLFGTLSLWQGIDLPGETCQLVIIDRIPFPRPDDPVM
QARQEAIAKAGGNGFMRIAATHAGLLLAQGAGRLIRTSEDRGVVAILDSRLVTARYGSFL
RASLPAFWETKNLDVAVNALRRLRGEQ

>PFR_JS14_9621PFR_JS14_962[1LexA repressor11096939:1097781 Reverse
MTGPASRTDSSSAEQDAPEPSDGGSRKAGRPSRARINQELAASQPRRDAVKTLQRSGEAP
GAISDLSPRQRRILEFVQASVEAIGYPPSIREIGKAVGLTSPSSVSHQLEVLEDKGFVRR
DPKRPRALEVFMPPARRADADPAETMDITGFGDAFPAAINVPVIGRIAAGAPILASEQVE
QVMPMPRELVGDGTVFMLEVRGDSMIEAAICDGDYVVIRQQSTADNGDFVAALLDDEATV
KELQRRDGHVWLMPHNQAYEPINGDQATLVGKVVAVLRRM

>PFR_JS14 963 1PFR_JS14 963[IHypothetical protein11098052:1098909 Forward
MSVTVGRTEHSIREQVSRMSQIQILSPEPDGIVGRDVWPPTAAGRPTLTLLPGGAGFSGD
AGSSDDAGFSGDAGFSGDAGSGDGGAARGTGSTGTVSRGGRLGEPVVRSRVATGSAVPSA
PRAGTVSVAPRAGTVSVAPRAGTVSVAPRAGTVSVAPRAGTVATAAPGVGPSLVPLDLAG
SQRSGEGAPRITKGLVHVTRSEARVTRPAATSGARAASAGSAVVSVRTAGGWRLTTRGMA
VVICGFVVTMALGVGVILGSLVGTARADAAMARSAAGAPMAVPAG

>PFR_JS14 964 1PFR_JS14 964 ITranscriptional repressor NrdR[11099244:1099741 Forward
MHCPYCHHSDSRVLDSRVTEDGASIRRRRQCLSCQRRFTTVEQMQLMVVKKGDVVEPFSR
DKVINGVRKACKGRPVTDKQLARLGQTVEDTVRATGQAEVCSEDVGVAILKPLSELDAVA
YLRFASVYKHYQCVDDFLAEIARMKAEQLTDSDELVDSATPATTS

>PFR_JS14 965(1PFR_JS14 965(1Vitamin B12-dependent ribonucleotide reductase11099927:1102818 Forward
MTQTTSTAGQTGQKPGGLRVSRVFSRPDVHPYDEVTWERRDVVQTNWKTGEVVFEQKDVE
FPDFWSVNASTIVTTKYFRGALGTDQRESSLKQLIDRVVKKYSATGLAEGYFASPEDAEV
FEQELTWMLVHQYFSFNSPVWFNVGTASPQQVSACFILSVDDSMESILNWYKEEGMIFKG
GSGAGLNLSRIRSSKELLRSSGGTASGPVSFMRGADASAGTIKSGGATRRAAKMVVLDVD
HPDIEEFVETKAREEDKIRALRDAGFDMDLGGRDITSVQYQNANNSVRVSDEFMQAVQDG
TPFGLKARTTGEVIEEVDAKDLWGKIAKAAWECADPGMQYDGTINSWHTTPESGRINASN
PCSEYMSLDNSSCNLASLNLLKFLRDDDSFDTELFTKAVELIITAMDISICFADFPTEAI
GDTTRDYRQLGIGYANLGALLMALGKGYDSEGGRALAAAITSLMTGTAYRRSAEMAGVVG
PYKGYARNAESHQRVIRKHGAANEALDNVAAIDTEVRRAAQHEWDKADVMGQANGFRNAQ
ASVLAPTGTIGFMMDCDTTGIEPDFSLVKFKKLVGGGSMQMVNHTVERALTNLGYDATTR
QSIVDYVAEKGNVVGAPGLREADYEVFDTAMGVRAIAPMGHVRMMAAVQPFLSGAISKTV
NLPESATVEEIADVYMQGWKLGLKALAVYRDNCKVGQPLSSGNQGKDDNKSTTDQAKPEV
RVEYRPRRRRLPKSRAGRTTSFSVAGAEGYMTTGAYSEGQLGEIFLKLGKQGSTLSGVMD
AFSIAVSIGLQYGVPLESFVQKFTNLKFEPAGMTDDPDIRIAQSILDYVFRRLALDYLDF
DERGELGIYTADERAHYVETGSYLSEEDEASLPESEQLKNDAGDDLKVDQAGAHQPSLID
AADVRPVEVESSDGHAPHTTTEMMEDIIGQAFDAPLCMTCGSKMRPSGSCYVCESCGSTS
GCS

>PFR_JS14 966 PFR_JS14 966[1Phospholipase, patatin family(11102927:1103868 Reverse
MGETWCMPHLHSNVLHTALIFEGGGMRASYTAAVAVALLEAGIHIDWVAGISAGASNTAN
YISRDPLRARRSFVDFVGDRRFGGLGSLVHGRGWFDAKYIYEQTGGPDQALPFDWATFVD
NPARANVAAVRMDTGEQVWFTKADMPTMPDLMRRVRVSSTMPGLMPPVTIGGTDYVDGAL
GPNGGIALDRAQDAGFDKFLVVLTRERDYVKTPPDRAQLAIYRAMFHRHPAVIDALVHRH
LGYNATREELFDLQADGHAYLFVPQTMPVSNVERDVGRLRESYRAGLRQAAHELPDIAEF
LGVEPAPLAEADR

>PFR_JS14_967/PFR_JS14_967(Glycerol-3-phosphate dehydrogenase [NAD(P) ] A subunit[11104060:1105688 Forward
MADMSVDVVVIGGGATGTGVARDVAMRGFSVVLVDRADLAQGTTGRYHGLLHSGGRYVIS
DPESARECAEENAIITRIHANAVEQTGGLFVVTPEDSEEYSDGFMAGAEKADMPAEEISV
AQALAREPRLNKGIKRAFAVCDGTVDGWAMVWGAAESAKEHGATILTYHQVDKIHRVGDQ
ITGVECVDRKAGGRLSIDCRFVINAGGPWAGHIAEMAGCHDVEVVPGRGIMIAMNHRLVN
TVVNRCIKPADGDIIVPVHTVAIVGTTDVKADDPDRLPIPRNEVQQMLDSGEALVPGFRQ
ARAVHAWAGARPLVKDNRVSAGDTRHMSRGMAVLDHQERDGVNGLLTISGGKLTTYRLMA
KRIVDIMCEQLGEDRRCTTDQEVVPTARHQHTYRVTHRLEERDHGFQKDQIICECELMSR
EMFVDLAEENPHATLDDLRRRLRLGMGPCQGGFCSSRAAGLLCSSGIQDSAEATEELREF
LKHRWIGLWPIVAGAQVRQTALDEWIARGTLDIDHAPGTQNPPERYPVGAGANGTENAEV
AR

>PFR_JS14 968 PFR_JS14 968[1Glycerol-3-phosphate dehydrogenase [NAD(P) ] B subunit(11105685:1106995 Forward
MRDVVVIGAGLSGLLAAIRLRRAGLAVTMVHKGRGGLQLGQGTIDLLGYRPDRVARPLDE
LDDFLAVQHRDNDITHPYAHIGVDAIREGAEYLAELLGEGFLMGDPAVNVALPTAIGALR
PTALYQPSMAEGVISLDPATPGALHDGSKLVVVGIREFKDFTPELIAGNLERTELPAGGH
LQARAAWVSFPARKGEVDSTGLNIARALDDPNRRGALVRQLKKLVEHGETIALPAVLGDE
DPGAFADIRRQVGSPLFEIPVPPPSVPGMRLNDELIRHAKRERVEIILGSKVTGADATDG
HLDAAVVGTSGHDTHLKARTFLLAAGGFESGTLELDSYQKLSETILGLPLAVPAGELIND
TWAGQQPLFRAGVATNDDMVVVDPATGQPVHDNLWAAGGVLAGAQRWDEKTGDGIAVASA
VRAADAIISNLAGGQR

>PFR_JS14 969 PFR_JS14 969(1Anaerobic glycerol-3-phosphate dehydrogenase subunit C(11106992:1108383 Forward
MTELKNTEASVEADEESRVQDRPGSLGPGATVWEHLAQVSPRIKNNPNTYEAQQLNRASL
DQCVKCTICETQCPVAKATPLFSGPKFVGPQAERFRNGESVDHTLDYCSSCGICTLTCPQ
GVRIAELNSMARAVMKQGHMPLRDRIITQTELEGKLLTPFAPVANWALKQKPIRVAVEKV
VGVHRNAPMPVAQSQSVQGWLKKRKGPAARRPGQPDRGPVVFFTGCAGSYFEVETSKKTI
EVLEHLGFEVLVPKQGCCGLAEQSNGLFNGARAHVRKLCAQLNAAGKDLTIISSSGSCAG
MIKHEAHEIMGVDDPEVMSVGTRMRETSEFLLEMYDEGQLPTDFVRIDMKLPYHAPCQVK
SQGMGMPAIRLMELVPGIEVVESGENCCGIAGTYGLKKEKYDVAQEVGKNLFRKVKETND
KLAVCDTETCRWQIRNSTGVPTVHPIHVIHAAYGLSSIHSPQV

>PFR_JS14 9700PFR_JS14 970(1Sugar-binding family transcriptional regulator(11108466:1109434 Reverse
MKVGTMAEREDDLYRTALLYYVQGESMDAIAHQLGVSRSTVSRHIKLARDTGVVRITLTH
PRGAHSALEDMLQRRFGVNAHVVTMKDAVSDVGRLDRVARVAASVLGEAVQDGTMLGIAW
GTTIAAVTAHLQSKPVNGVTLVQLNGAANDRTTGIDYVSNIMSRFAQAYDAESLLFPVPA
FFDYAETREALWRERSIARVREMQLQCGLAVFGVGSVAGGLPSHVYSSGYLDDEARAELS
RDHVVGDVCTVLLRQDGSWADIALNTRASGPTPLQLRRIPRRLGVVAGVGKARALVAALR
AQVMTDLVVDEKTARVALDLSQ

>PFR_JS14_9711PFR_JS14_971(Putative AEC family transporter(11109630:1110565 Forward
MIDVLSGFATIWVVIGIGAFLGHLGILGDQAATILSRLSFFVGLPPLMFRALSHADLGRI
FNLNVVVSVLAIIVAAGLYLLVGVLRWHAGLSHRVIGVFCSCYVNANNMGLPIAAYVMKD
TSWVAPILLIQSALLQPIGLTLLDVVHSHSRGVHSSWLHNVTIPVRNPMTIGVLAGLVAN
LIGWQPPALVGNTLDLLAGIAVPCMLIAFGISLLKGPLPGRVDTAETVFLSVIKTLVQPV
VALALARLFGLDLVATLAVVVMAGLPTAQNVFVFASRYDTNVRLARDVIFITTFASIPVI
MALTAAVHMLA

>PFR_JS14_972[1PFR_JS14 972(1Probable phosphoketolase11110658:1113255 Forward
MHQVDAWWRACNYLVAGQIYLQENPLLKRPLTPEDIKPRLLGHWGTSAGLGFIYAHLNRL
IRHTGQDMIYIAGPGHGGPALVAAGYLEGTYTEIYPRVTRDEEGMRRLFRQFSTPGGIPS
HASVTTPGSIHEGGELGYALSHGFGAVFDNPDLIAATVVGDGEAETGPAEGGWKGISFLN
PVTDGAVLPILHLNGAKISGPTVQARKEPVELQELYEGHGYEVVWVEGSDLPWMHARFAD
ALTYCYDRIKEIQAEARGGSWDGEMPAWPMIILRSPKGWTGPRIVDGNQVEGTWRAHQVP



LAGVKTNAAHREQLEDWMRSYRIDELFGPDGTPTELVRANNPEGTKRMSASPYANGGVLS
QELDLPDFHDYAVDVTPGTRATERLESTRKLGEYMRDIYTRNPTNFRLFCPDETNSNRLG
AVFEVSDRTFMEPTDMLDVKLSNTGRVMEVLSEHNCHGWLDGYTLTGRHGMFATYEAFAM
VSASMTMQQAKWLEGAYNLEWRAKVPSTNILLSSTCWRNDHNGFSHQSPELLSLVLNMRG
TVSRIYLPPDANCLLDIADHCFKSRSYVNLIVQDKQPQPQWLSMPEAVEHCTRGYGIWDW
AGTDGLGDTKPDIVIACAGDVVTMEAIAAAEILKVALPELKVRVVNVVDLMSLYRPKDHP
HGMSVKDFSDTFTDDVDVIFAFHGYPGAIHQLVHGRPDADRFRARGFREQGTTTTPFDMV
VRNKVDRYHLVMDAINNAHYRPEGSHELYQWCESQLVRHSEYIVENLQDMPEIRDWQLGD
DASGAVTQFGGKQVAPRPGAGTVARRAGGKGTVAKAQAADTPAARGADVGDTGKQAQPGA
DAPSKKDADVKKGTDLKKDTGPKKK

>PFR_JS14_973[/PFR_JS14_973[JATP-dependent helicase HrpA(11113393:1117361 Forward
MSQPSSTAVEPQLSYDPALPISAHVDQIAGLIRDHQVVIVAGETGSGKTTQLPKICLGIG
RRHIGHTQPRRIAARTVAERLAEEMHVPLGDTVGYQVRFTKQVGRNTAVKVMTDGVLLAE
INHDRTLRRYDTLIDEAHERSLNIDFLLGYLKQLLPRRRDLKVIITSATIDTQRFAEHF
SDAHGRPAPIVEVSGRSYPVEMRYRPLGPEGTDEGDEDISGGIVQAVRELGPTGDVLVFL
SGEREIKDADKALRDARLANTEVMPLFARLSAAEQHRVFQAHTGRRVILATNIAETSLTV
PGIMFVVDTGLARISRYSARTKVQRLPIEEISRASADQRAGRCGRIAPGICIRLYSEEDY
LARPEFTEPEILRTNLASVILKMAQADLGNIETFPFLEAPDRAQIRDGLRLLEELGALAA
PGAGGEATGGRGQAAPSGKRARGHKQLRLTRTGHRLAELPIDPRLGRMLIEGAKRGCLRE
VEVIVSALAIQDVRERPVEKREQADQLHRRFFSDDILKPGGHAQPAGESGSPRRYTAHTG
RAGEFDKAPIGPGGDIIAITRLWRYLKMQRKELSGNQFRRRCRAEFINFLRVREWQDLRT
QLRQIDKELKLNRNERAGDVDQVLISVLSGLLSHIGLLEQKTTRKDTRRRGTKQRRASNE
YLGARGSRFAIQPGSALSKQPPELLMAVELVETSRLWARTVAEVQAEWIEQVGAHQLRHN
YSEPHWSSSAAGVLAYERVTLYGVPIIADRLADYARVDPQVARDIFIRSGLVEDGWVPDD
THAPHDFLEHNRQVRAQVEELEERTRRHDLLVDDQTIFDFYDERIPADVHSAASFDAWWS
RQADHHLLDLDVEAMMRPDADGVDGSSFPDHWQVGELKFPVSYVFDPGSGSDGVTVTIPL
AQLNQVSAQPFSWQVPGLRGELATELIRSLPKSVRTNFVPAPDRAREALRWLRAHEPDRN
AWFHDELGRALRAITSVPVASTDWNPRAVSGHLQVSFQVTDAGRVVRTGKDLTAIRDELA
ATVTRTLTAATNRASTPTGTTWVFGAIDPVRQITRQGLTVKGYPALRDDGNSVSLVTTQT
PADQARSHRAGVRRLLLLAGPDPTKWVVARIGRDQMLWLSSSPYESMSVLLADARLKAVG
QSAERFTDPAGVRDEADFDKLLVEVRQVQADQMRSVVDTTARALSWARQVRADLANAPRP
TADDVGAQVDNLVFPGFISFTRDPWFAHLPRYLQGASLRLDAAAANPARDAQSQEIIDEL
LAEYDELCDAQPSGPLPDAVDDIGFAIEELRVQLFAQRLGTSQPVSPKRIRKMIARVRGA

DA

>PFR_JS14_9741PFR_JS14_974(Putative acyl-CoA thioesterase 11111117469:1118344 Forward
MPATTDELVDLLRLEPAPDNVFVGRHPRTMMQRTYGGQVLAQALIAAYGTVPTGRVAHSL
DAYFIRPGMASADIEYAVEPLRDGRSFSSRRVTALQDGRAIFTMSSSFHELEPGFDHSDP
EPLDVPSPQECPSFIETIEERYGDAAIWHEWDALDVRYVGDSTPGGGMPDDPTRRARMRV
WVKTTAALPDEISIHQAILAYLSDLTLLSVATLPHGVAFMSNQLQIASIDHVMWFHRASR
ADEWLLYDMESPSASHSLGLSMGRLFQNGQITANCAQEGLIRVVADRPPLS
>PFR_JS14_9751PFR_JS14_975(ISolute binding protein of ABC transporter system(11118357:1119250 Reverse
MALFYNKEVFDAAGVDRAPATWEEYYQAARKIRAIGKYITSDAGDPGFFDSMVWQAGGQP
FSTHRKKVAINLTDDAGTQRWTAYWQRMIDEDLIDTRTVEWSNDWDRGLSDGTIASVLAG
GWLPHSLLSDVPQGAGRFRVAQTPTWEPGGTQNSENGGSTLAIMRTTSDEKAAAAYRFMD
YATHDSEGIRGRVLDGAFPADNDTLGSAEFLDQTTLTTPDGGVSEYFGGQKFNQVLSQAA
RNVLPNHEFLPYEIHARSAFGSTAGAAFRRETTLVNGVRSWQDELIAYAKQQGYQIS
>PFR_JS14_976[IPFR_JS14_976( Hypothetical protein(11119479:1119826 Forward
MSALVTVTDTLGLALLNRCAARSMVESQAHTVTRTFLFGSRLGAERAAPAQDVTVNANTE
ASNTAATLRASLIDPLLLSCAPSRRVEPSATWGRAIICWPAPSGALPAGPHGGSR
>PFR_JS14_9771PFR_JS14_977(Transcriptional regulator(11119993:1120982 Forward
MQDIAREAGVSSQTVSRVSNGSDSVRPATRDMVLAVMDRLGYRPNFAARALKRGRFKAIG
VAMFDIVATGNLLTLEGITKAASDLDYAVTITMMGKGQQRSLAAVVERMKNLPVDGVIVI
LEQMLPDVGTFVPPAGMEVLLVTSAQSTTMSTIDEDQYGCSTMVTNYFLDRGHRTVHFVS
GPEESLDSHFREQGWIDALARRGVVAPPVIRGDWSADSGFNAGLELAHVKDCTAIYAAND
NEAYGVMQGLAAAGKRVPDDVSVIGVDDVLRNLIPRLTLTSVKMNFGAVGRRAFRMVARA
IEDPQRSRPTRELIPGVLVERSSVRDLTR

>PFR_JS14 978 1PFR_JS14 978 1RNA polymerase sigma factor SigB[11121085:1122014 Reverse
MDSKTRVRSNDGIDGKDSVGLYLESIAKTPLLTAAEEVELARLIEVGQYAQAVLRGEVKT
KTKATEEELLGIAEEGERAMQHFVRANLRLVVSVARKYGRSQMPLLDLVQEGNTGLIRAV
EKFDYAKGFKFSTYATWWVRQAISRGIAQQGRIVRLPVHVAEQVNQISAVRRNLERQLGR
EPEVSEIANELGLEENKVIDLIRYSREHVSLDAPVEDDGDTSLGDLIARETAPGPDELVL
DLEDRSRLEALLANLDDRSADVMRRRYGLLDGHQAKLSDIGKVWGITAERVRQIERAALN
QLRTSAAAA

>PFR_JS14_9791PFR_JS14_9791RNA polymerase sigma factor11122373:1123902 Forward
MTARTKEKTSTTAESATREDSGKITKPRAKKTLAAASAVKTGTVKADAKSAKATSAAKEP
ATKSAGTKTRSSAARKAAPTKSKAAAKGESTAKKAAPKKAAAKTRTHKATKATTSKAALT
EAMAGKKSGKAQAEGIEVTFERDGDDIVVRAGGKKRTLDDVDDSKFEKDKKEAEKDEAKI
NADSQGFSLSDNDEDDEPEQQVMVAGATADPVKDYLKQIGKVALLNAAQEVDLAKRIEAG
LFAGEQLTKNGDKIARADRGDYEWITEDGHRAKNHLLEANLRLVVSLAKRYTGRGMLFLD
LIQEGNLGLIRAVEKFDYTKGYKFSTYATWWIKQAITRAMADQARTIRIPVHMVEVINKL
ARVQRQMLQDLGREPTPEELAKELDMTPEKVVEVQKYGREPISLHTPLGEDGDSEFGDLI
EDSEAVVPADAVNFTLLQEQLHDVLDTLSEREAGVVSMRFGLTDGQPKTLDEIGKVYGVT
RERIRQIESKTMSKLRHPSRSQVLRDYLD

>PFR_JS14_980[/PFR_JS14_980( /L-lactate dehydrogenase 1 (Precursor)11123990:1124955 Reverse
MSNAPLRRDLPKVGIVGAGQVGSALAYACLIRDTAPIISLYDIDKLRVDAQVADLAHGSI
FAEPEVIGGADVSSMRDCDVIVITSGAPQKPGQSRLDLAGINAKIIADVMPKMLEVSPDA
LYVIVANPCDVLAVVAQKVSGLPTNRVFATGTGLDTARLRHLIARRAHVRERNVEAVMAG
EHGDTEFALWSSARIGVTPILEWTDEQGNRPFTDASTNEIAKDVADAAYQVIAGKGSTNY
AIGLSGSFLLDQLLSATPSMLPVSSILDDYYGISDVALSVPTLISNQGIVRPIEVPMTDR
EHQELTASANVLKDTIKSIGY

>PFR_JS14 9811PFR_JS14 981[IHypothetical protein11125101:1125292 Reverse
MTVMDNTQLTAADRCDRCGAQAHLRVRLANGGVLLFCAHHARAHAEKIKQVAVKLEGDVS
LVN

>PFR_JS14 982 1PFR_JS14 982 IDNA gyrase, B subunit(11125455:1127560 Forward
MPDSQSTAKKSAPGKAAQAGREYEAKNLLVLEGLEAVRKRPAMYIGSTDTRGLMHCLWEI
IDNAVDEALAGFGRHIDVRLNADGSIHVADAGRGIPVDIEPRTHLTGVEVVFTKLHAGGK
FGAGSYTATGGLHGVGASVVNALSSRLDVEVDRNGHTWAMSFQRGKPGVFDGPGPSAGFT
PGSGLRKTGRTAKGVTGTRVTYWPDRQIFLKQARLSAEQLLDRARQTSFLVPGLRITVND
DRGEEPVETTFQHEGGISEFVDFLSVGEPITDVLRLQGSDHFVETVPELDENGAMTPTDV
DRRLDVDVAVRWSNNFDTVERSFVNIIATPKGGTHVQGFERGLVRAFAAGLEGTRLLKSG
EEVIKDDVLEGMTAVVTVRLPEPQFEGQTKEVLGTPPVTRLVARIVESELTEFLKSTKAA
TRAQARLVMEKAVNASRTRLAARAHRENQRRKNALESSSMPPKLKDCRNADGERSELFIV
EGDSALGTALRARNSEFQALLPIRGKILNVQKASVGDMLKNAECASIIQVVGAGSGKTFD
VDQARYGKIIFMADADSDGAHIRCLLATLFFRYMRPMVEAGRIFSAVPPLHRFELTNPKK
GMEKYIYTYSDPEYQRKAAELTKKGIHFKEPQRYKGLGEMDADQLADTTMNPRHRLLRRI
TVDDAAGAADVFELLMGNNVAPRKEFIVEGAYQLDEDRIDV

>PFR_JS14 983PFR_JS14 983[12-dehydropantoate 2-reductase (Ketopantoate reductase) (KPA reductase) (KPR)[11127585:1128502 Reverse
MRFAVIGAGAVGSYFGARLIDAGHDVSFVARGATLQALRDKGLSIITEGRRDTVTVQATD



DAANIGNVDYVVSAVKATQVIDALEPAGALIGSDTAVITTQNGVDGPRLTASVVGREHTI
PGVVKAYVAAREPGVTEFRGGPGSLEVAEWTNEPSDRVTALRKAFEDAGIGSPVPRDVWE
LLWAKSMFVVPPGGLGAITGLPLGELLSRQGLRRVLIDATTEIRDVAVARGVDMPYGIVA
DTVAFDEAQPPSSTTSMQRDIMSGRPSELDPQLGAIVRYGREAGVPTPLHELMYEVLKLR
RNDAQ

>PFR_JS14 9841PFR_JS14 984[IDNA gyrase/topoisomerase IV, A subunit11128608:1131070 Reverse
MARTKTPPADDFEERIVDVDVSSEMQTSYLEYAYSVIYARALPDARDGLKPVQRRILYGM
SEQRLTPDHPFVKCARVVGDVMGKLHPHGDSAIYDALVRMGQDWSMRLKLVDGHGNFGSL
DAGPAAMRYTECRLAPAAMPMLDGLHEDTVDFRPNYDGKQLEPAVLPAAFPNLLVNGATG
IAVGMATNIPSHNLGEVVAALKYLLKNPGAEVDELMRYVPGPDLPTGGKIVGLDGIRAAY
ATGRGIFRTRATARIEQVSPRRRGIVITELPFAVGPEKIIDQIKVLVRSKKITGISDVKD
LTDLTHGLRLVIEVKNGINPEALLAQLYKHTKLEDSFGINAVALVDGQPRTMTLKEMLQV
YLDHRLEVILRRAKFQLGKAQDRLHLVEGLLLAMIDIDDVIAIIRSSDDVPEARQRLMET
FELDEIQANYILDMQLRRLTKLSRIELETERDELRRRITELTELIDDPDLQRDTVASQLS
EMAATYGSPRRTVLLEGSGAAAALPAQPLEIPDDPCWVMMSSTGLMARMTRPADGDDPGH
LPTSGPRGRHDVVVAAIAVTAHAQFGVLTSHGRLVKAEAIDLPEVVGTANAPSLRGGSRV
EDLLVLTDAERAVGLTTLAEDSAGLALSTRRGVVKRVNPEVLSKDEWDVIRLEDNDEVVG
GVELTDPSDELVFVTSDAQLLHFAADLVRPQGRSGGGVAGVRLTGGSSVVWFGVSPATDA
VVVTLSGTSSMLPGAQTGSVKVTPFEDYPPKGRATGGVRCHRFLKGEDGLLLAWVGPQPV
IAAGADGSPVDLPPATGKRDGSGTPATWPITAVSSRTMPH

>PFR_JS14 985[1PFR_JS14 98511PF09949 family protein11131196:1132281 Reverse
MKRRPFFGARLDDFVTRHLGSALRRAGWRPRIVPFTGLGTPSRVRVLGQLVLGPARRHRA
WPIGSPLWLNRRGWRNFFTVPVPNGVISVTISGRAHRFTTDRRGHLDTTIDTPGLAAGWH
QVRLDSPGAEQVGAPVQVIGDDQDFGIISDIDDTIHSTSLPRPLVAAWNSFIQPEVNRQA
VPGMARMYRQLLAGRPDAPVVYVSTGPWTALPFLTRFMDRHGFPPGPMLLTDLGPTTTRW
LRSGCAHKRAALVQLAHAFPHIRWVLVGDNGQHDQALYREFAAVRGSRVRAIAIRTLSPT
EQVLAHGTVGGLDTRSSRRGRRRVPEVLGADGQALAPVLLAVLREQQHSATGPDQPTDPG
H

>PFR_JS14_986[/IPFR_JS14_986(Phosphodiesterase 1111132337:1132930 Forward
MITGSAHTLPTALRTQIADCGFFPQFVSDSVSMALGDEPLVDHLVQQEATVGPEGIIRHL
TVLVLTAARLVVAHTDENSDEHDRPTAVTTTESVPLWRMGAVSLSRVVSHPEDYGEANSQ
VVETWLSLSWDTMHRLEVVPVHCVDPECRADHGFNGEMVSEDITLRMSPAADGQANVDHL
VNFATRLQRMVAAAGRG

>PFR_JS14 9871PFR_JS14 987(1Type | phosphodiesterase / nucleotide pyrophosphatase(11132934:1134085 Forward
MSGYPLPEPPSYGRATLAELLPAVAHHLAGDRLEATDPFGLPPARAYVLLLVDGLGWRQL
NRHLSSLAYFPYLIGDGRPISAAVPSTTAVSLTTLGTGLPPGEHGIIGYSFRSAPGQGVL
NALQWGSDDPVPEEFQPHPTWFERLNDVGVRASSVGRALFADSGLTRAGLRGAHYVAIPD
HAGARERIDRVLAATSGPGPAFVYLYEGDLDHTGHGHGVDSPAWRGVLERIDADLSALRD
ALPADTCVLVTGDHGMVDVPARDHIIIEDDERLATGIDMIAGEGRFRQLYSAEPAAVVER
WRAVLGERAWVCTREEGIAAGWFGPEVTERVRGRLGDVLVAMRAGGAVMTRTHPGELGLV
GQHGSLTSEEMQVPLLIDEGWDS

>PFR_JS14 988 1PFR_JS14 988[IHypothetical protein11134188:1135498 Reverse
MNSALTPREIQSRIRAGESVEDVARAAGVSVDELDGFAEPVLAERDHMSELARVAQARRD
SGPTPQPLEQFINTKLRREGVPDGSILWGAFRREDQADRHWTIRISYRLDETDHQALFDF
DPRGRFVTAENADARWLIDDQPPHRGESPVTRTQNPDAEPTIDLNDELAIVRAVQDDETP
VIGDGSALQELYAAAASNDATSTGSGTDQDGLREVDGVYDIVPNPTSDMDVLYDMLAGFD
EDSVHVYEGLGRPVSLGDGAADTDEAVHTGEEASRGGRPSDAADAAGDDSTPALDAALQH
RESPDEPRAATPASAPTKPRATRKRRTASGADRSSAATSTSAAKPASHPSSADQAPSKGP
GGRSSADKAKEPDKAPAKPRPAAAHQDSASGQEPLVAGDGSATQPAKKPTKRRKSHRATV
PSWDEIMFGERRPDKD

>PFR_JS14 9891PFR_JS14 9891PF13834 domain protein11135714:1136088 Forward
MPTFAGRVHLLRTGKTVNTAQIREATMATDYDAPRKSDDEAREDSLEELKSRRNDKNSGK
VDEDEAEVAETFELPGADLSHEELTVRVLPRQADEFTCAGCFLVKSRSQLAETRGGKMYC
VDCV

>PFR_JS14_9901PFR_JS14_990(Hypothetical protein(11136200:1136520 Reverse
MPARFGAITASDWMKRRDMSKPKMQFRVLGAVLGAAAAFAGQRVATAGWHTVTGEEPPDP
SDPTVSPVKAYAWSIGSTLLLGTLALLVQRFVATRSEAAADELGAG
>PFR_JS14_9911PFR_JS14_991[1PF12502 family protein11136810:1137631 Forward
MIFGRRKHRKADDADEVEQAAESDVVEDAQAVAAGDGADESEPIDDDESLDDDEASDSEA
SEPDEWEQLDESRDWRADGPFDISEVDLDADDVQRLDFDSLVLTPFEGMNMQLQVNQETQ
DVQALLISQGQSVLELSLFAAPSDRSMLPRVRQDMIANVESAGGSATLAEGPFGTEIRRV
VPITAENGQHGYHVSRTWFAQGPRWLLRGVLMGEAGMSEGTGGPAEVLYEFFANTVVRRG
DKPMVPGDPIAMALPDAMRAQLDGQAGAPQGQQ

>PFR_JS14 992 1PFR_JS14 992(INucleic acid-binding domain protein11137628:1138008 Forward
MSLGSALAESAVGRWLRRLLRSNEELVSEELVTQAVKSGATPIAEARDRTRVTVQGTVAI
LTINPQKRHSWLEADLVDGSGTLVLLWMGRGTIPGITAGRRLRVHGLISSRDGRRVMYNP
SYELLG

>PFR_JS14 993 /PFR_JS14 993/ 1TrkB[11138015:1138683 Reverse
MRISIVGAGNVGRSIARELIANGHEVLLIEKEPHAIKSDTVPEAEWLLADACEMDSLAEA
DLQTCDVSIATTGDDKANLVHTLLAKTEFGVPRTVARVNHPSNEWMFDEQWGVDVAVSTP
RIMSALVEEAVSVGAVVRLMTFKKGSANLVELTLPEDSPAVGKRVRDLSFPGDGVLVAIV
RDGRSRAPEQDAAVEVGDELLFTISEEHERELSHYLVPVTKG
>PFR_JS14_9941PFR_JS14_994(1Trk system potassium uptake protein TrkA[11138697:1139359 Reverse
MHIIMGCGRVGSSLARALEKRGHSLAVIDVNVEAFRRLGPDFAGKTVKGVGFDRDVLVR
AGIREADGFAAVASGDNSNILSARVVREEFGVQNVVARIYDQGRAEVYEKLGIPTVATVR
WAAGQVMNRLLSDSVTPVWRDPSGMTALFQVPFDNAWAGTSVGQLEERLRVRVPFLTRIG
TGEVPSADLLLQEGDVIYVATSNDRAQMVLRTLAAAPEQN

>PFR_JS14 995(1PFR_JS14 995(IConserved alanine, valine and leucine rich membrane protein(11139532:1141526 Forward
MSVTDAFKRVLVGRKLASTQLGETLLPKRVALPIFASDALSSVAYAPDEVLITLSLAGMA
GFAFSLPIGIAVGAVLLVVVMSYRQTVHAYPSGGGDYEVVTTNLGPTSGLVVASALLVDY
VLTVAVSVSSGVQNAKAMMPFIQGHEGLIAAVVIIVLMVINLRGVRDSGGIFAVPTYLFM
FGIGVMVIWGLLQIFVFGHPLRAATADYTVVGVSRYEPLVGLGMVTLLARTFSSGCAALT
GVEAISNGVPNFRKPKSKNAATTLLLLGCIAVSMLLGILALANLTGVKMSDVNSGSYFVT
PGGEEIHSDPVTVIGQLARAVFYPGFPIGFFFVITMTMIILFLAANTAFNGFPTLGSILS
RDGWMPRQLHSRGDRLAFSNGIMTLAGGAVLLVLIFNASVTALIQMYVIGVFISFTLSQL
GMLRHWTRHLRSETDPSARRVMQRSRVINAVGMVMTGLVLAIVLVSKFIYGAWMALLAMA
VVFILMRAIHSHYAEVAAETTITDPAEWVLPSRVHAVVMVNAVNKPTVKAIQFARATQPG
ELEAVTVDVDPDATARLVKQWDDDDLSVPLKVIDSPYRQITGPFIDYVRALVSENPRDIV
CIYIPEYVVGHWWEHVLHNQTALVIRARLHFMRGVMVTSVPYQLESSARLATRYRRRELR
RPRR

>PFR_JS14_9961PFR_JS14_996( Putative 23S rRNA (Uracil-5-)-methyltransferase RumA[11141523:1142701 Forward
MTTVATAVGEIIGPLSVGPIAHGGHCIARHEGRVIFVRHTIPGETVMVRITDDSHERYWR
GDAVEVLDAAPGRVEPPCPIAGLCGGCDFQHIAPAVQRELKTTVVRELLHQFAHLDSDVT
VERVGTDDSGQDWRTRMRYGVHDGKVGLHVHRSADLVGLAPQGCLIAEKAGRDPKILDSL
AGQVHGDELIVATAASGVCVIDSGRTLMGEAVVTEQVGTHSFRARADGFWQPHRLAPGLL
TSQMLLALDPRPGEHALDLYCGVGVFAAALDDAGCRVRGIEMDGPAIRLARTNVPRAQFV
AGRVDRVLSRGRHRADLVVLDPPRAGAGKRAVDQIAGLRPRRIAYVACDPAALARDLASF
ARHDYSVTNIKGFDLFPMTHHVECVATLEPTR



>PFR_JS14_9971PFR_JS14_997(Hypothetical protein(11142698:1142958 Forward
MSAPGASPVNPVDAGPATRRPRGHKPPGTVTPRCPLRPDEPCTQCQAYATGPDDCGLVYL
VMSDPDLLEIYREKRREAHRADHPEG

>PFR_JS14 998 PFR_JS14 998(Glutathione S-transferase domain protein(11142993:1144066 Reverse
MTALPESASVNTRPRGEVGDSIFRKEQTDDGAFKRQPNHFTARFTSGELPVEAGRYRLVI
SAECGWSRRQIIVRRLLGLENAISIAYVSGRGDDGGWVFADQPGGKDAVLGLKGLNEAYH
AGDPSYTGRGTVPALVDTKTGKVVMNDYHVMSLELETAWSQFHKAGAPDLYPEALRGQID
VLNQQLFDDVNNGPYKVLFATTEDAARAALGVYEARLRDYDHRLATRRYLFGDQLTDSDV
RLFCTLASFDQTYVTGFPIDLRDKALRVHDLPNLWAYMRDLFTTPGFVDERDTEALGITP
RPDGSYLGGFGDPVLASDDPDRLARWQAPAGREGLHGSSETSGPGGAGSWTLWNFAY
>PFR_JS14_999(/PFR_JS14_999(IGCN5 N-acetyltransferase11144063:1144713 Reverse
MTAAQGHHRDDIEVRLAEPSEFPEVADLLVRAYTSSFHNTDQYIERLRGIASWVPDYQIW
VAAERGKILGAVLTPSPGFVAEPDVGEDGQTQPAHPDELEFHMIGVDPAARGRGIAALLV
AKTIQVARERGISRIGIHSGPQMTGAHAMYRRLGFVRRPERETLVVDGGQRLLVFTYDIP
DSDRPPLESDGPSPALAVNEAPSHDNAIHQDQGEIR

>PFR_JS14_10000'PFR_JS14 1000(1Cysteine synthase11144710:1145543 Reverse
MKDRTALSMVRAAERDARLAKGGTIVEATSGNTGISLAWLGGVLGYRVIIVVPDDQSIER
RALIEALGAEIVLTPGKGGMPAAGARAAEIVASTPGAWLAGQGGNPANPAAHYATTGPEI
WEQTDGHVDWFVSAVGTGGTISGAGRFLRERNPGLRIVAVEPAESAVLNGGQWHPHKIQG
ISGGPAAAPVTDLALIDQTLDIPQAEALDTTRELMRHAGLAVGISSGAAVAAARILAARP
ETAGQVIVTIIADTAERYYSTDLFDHHTAATPEGTAQ

>PFR_JS14_1001'PFR_JS14 1001[IHypothetical protein[11145565:1145684 Reverse
MAGHVYPGITEDLTELVGDTPLLHLPQFESGYGTVLAKL
>PFR_JS14_10021PFR_JS14_1002[Glutathione S-transferase domain protein11146176:1147204 Forward
MSTKSTTVGFQLAAPEASHIATSENAHEIGAHGEFSRQDNAFTTPFGDGPGQLPVEAGRY
RLIVARICPWAHRQLITREVLGLTDAISVGVTAPVRTDNGWRFSLDPGDKDPVLGIEYLN
EAYLAADPGYDRRGTVPAVVDVTTGKVVQNDYHRLSNYWEVAWRRLQPDDAPDLYPSSLR
PAIDEMSRLNFHAVNNGVYKAGFAHTQEAYEQAFDALFARLDALEQLLGQQRFLLGEHIT
DSDVRLFPTLVRFDTAYYVAFRTNRNRLIDFPNLWNYARELYALPGWGSTTDFQAIKLGY
FGSTNVTGAARVIIPKGPDLSGWDQASTRAEQFGDGDVYLRH
>PFR_JS14_1003[1PFR_JS14 1003[ Alpha-ketoglutarate transporter, MFS super(11147312:1148742 Forward
MTATTRITPEPDSQPGDINRQGQFTDGPSHHRRSLAGAVTGSTLEVFDFTIYNTFAPFFA
ASFFAAGNATTAFLQSLIVLAVGFIARPLGSLFFGHLSDTRGRRISLYATSATALTGTLL
IAISPGHNLLGIGAAIVLIVARVLQGFAHGGEQPAAGAYVSEVAKPSNRGRWSSVVYMSI
LGGGVLGSLLGAVLSSWLGVPTLKAWAWRLPFFVGAIGSISALVMIHRMPETRVFTREKE
KVRAQHSGPGLAAQMWAARRSALQIIGLTLGLTIAFQNWAAIGSYHIAILKANASHVLWI
AVAVQLVAIPVVGLWGRISDRIGRKPVVLIGFIGLAVTTYPFMRFLDGSAARMALTMGVS
YFFLAAPLSVTPALMAELVPTRIRTLGVGFPYALATAIFGGTVPMLQSWIYTAFSHTAFG
IYVTAALVVSIVVTLTIPETRGLDLGDDEAVERLNRITPSATGAGAPVAGGPRTLD
>PFR_JS14_10041PFR_JS14_1004[1Aconitate hydratase 1111148996:1151668 Forward
MSVNSFGARSDLAVGDRHYEIYRLDAVPGARELPYSLKILLENLLRHEDDLHVTADDIRT
LAAWKPSDEPHHEIAYAPARVIMQDFTGVPCIVDLATMREAMASLGGDPEKINPLSPAQM
VIDHSVIAEKFGTPDALRENTDIEYGRNRERYQFLRWGQKTFDDFKVVPPGTGIVHQVNI
EHLAQVVYSRTVGGVLQAFPDTCVGTDSHTTMVNGLGVVGWGVGGIEAECAMLGQPVSML
IPRVVGFKLSGQLDSGVTATDLVLTITQMLREHGVVGKFVEFFGSGVAEVPLANRATIGN
MSPEYGSTIAVFPVDQKTIDYLRLTGRSEEQIELVEGYARAQGLWHDPDHEASYSEYLEL
DLATVRASIAGPKRPQDRILLDQAKDVFQQEVPAYVSDETAPMSTTIDGHEVTLDNGAVG
IAAITSCTNTSNPSVMVAAGLVAKRAVEKGLDRKPWVKTTLAPGSQVVTDYLDKAGLIEP
LAALDFDIVGYGCTTCIGNSGPLIPEVSKAAQDNDLAITSVLSGNRNFEGRINPDVKMNY
LASPPLVVAYALAGSMNFDLAHDSLGTDRDGKEVYLADLWPTPAEVDEVIANSIDPQMYR
DSYADVFTGDARWQSLDTPSGKLFDWNAESTYVRRPPYFEGMTMTPDPVQDIAGARVLLR
LGDSVTTDHISPAGAIKADSPAGRYLTEHGVRPLAFNSYGSRRGNHEVMVRGTFANVRLR
NQLAPGTEGGFTRDFTKSDAPVETVYDASLNYRAAGTPLVVLAGKEYGSGSSRDWAAKGT
MLLGIRAVIAESFERIHRSNLIGMGVLPLQFPQGHSADTLGLSGAESFDITGLDALNHGE
IPDTVHVTATSADGKVTQFDADVRIDTQGESHYYINGGIMQYVLRNLARA
>PFR_JS14_1005[1PFR_JS14 1005[Hypothetical protein11151780:1152082 Forward
MSLNRDETAATRAELQANFRLSGVTLEEAAHDLGTTPAHVQEVLDLEPVRIEELWVLRDY
LVRVLRAGNREPQPFSKLVGDPRQHWFLDAGFIEAGRLVA

>PFR_JS14_1006(/PFR_JS14 1006(Hypothetical protein11152232:1152762 Forward
MVRAMSVAFKQYRGADRRAWGISDSAHAGGSVRALPGTHAQGDADPDGRPHRDGTALCVP
SGWPESVSAPGTQRMESDAVGFLLDCCPPDYRAYPLLRREPVVLARFAADQVEGQLRSTR
KALSQARVGLGEVVGPEVLDGAVSMLESEESRLIRLRRAVALVEEALRGKVFMRKL
>PFR_JS14_1007PFR_JS14_1007(11-deoxy-D-xylulose 5-phosphate synthase dxs111152813:1154828 Forward
MDAASPSPRMAGMGLLDGISEPADLRKLSHKELVQLAKEIRQFLITNVARTGGHLGPNLG
VVELTMAIHLVFDSPRDPIVFDTGHQSYVHKILTGRAGGFPGLRQRGGLSGYPSRAESEH
DWMENSHASTGLSWGEGMAKAFRLRGETDRTVVTIVGDGALTGGMTWEALNNIAVESDLP
MVIVVNDNGRSYAPTVGGLSKQLSGLRTDPRYEKTLDVIKLAVNKAPLFGKQAYELLHGL
KIGLKDVLAPQGLFSDLGLKYIGPVDGHDLQALTTALRQAKGFGGPVIVHAITVKGKGFP
FAEHHERDRFHAIGRINEFTGEPLTPSVQATWTDAFGQEMVDLGETHPEVVAITAAMLHP
VGLGRFAAAYPDRVFDVGIAEQHAVASAAGMARAGLHPVFAVYSTFLNRAFDQLLLDVGM
HHMGVTFVLDRAGVTGPDGPSHDGVWDTSLTGIVPGLRLAAPRDAERLHDALHEALEVND
APTVIRYSKDKLPDPIPAERHVGGVDVLRHAERHDVLVIGYGQMAGTALQVADRLTKQGL
GVSVIDPLWALPVPPALVRLAADYSLVVTIEDGMVVGGLGSRVELALDAEGVDVPVREFG
IPQEFLPMATRAELMEQLGLTPRQIARDVTELAMSVMPHVEFDLDDLDDLGTQDADPAGH
ARPGKPVRRRS

>PFR_JS14_1008['PFR_JS14 1008[IRibonuclease D11154880:1156145 Reverse
MPILAMPHEGLPELVDSPEALTRCIEALASGTGPVAIDTERAQSFRYTARAYLLQFRRTD
SGTWLIDPQAFQPSDGSLADFSALREAIASAEWIIHAATQDLPCLVEIGLYPSRLFDTEL
AGRLLGFPRVSLGTMIEQHFGVHLLKEHSAADWSRRPLPPDWIAYAALDVELLIELRNLV
ADELVAAGMKEWADEEFAHLVDVYRHPQQRPGDPWRHTSGSHHVRSRRGLALVRALWEQR
DEIARELDKAPGKIVPDKAISELASEVTKDSEKMPTARDMNKIMGFRRTYAKRYRDRWVA
ASQQVGQLSAKQLPPMRVPHEGPPHQAHSWQRTHPEAWARWQVVRPAANEIAEQIGMPPE
NLIQPEALRWLVWKPLPQINEQAVRARLSEHGVRHWQQDLLAARFAELLAAVPGPGDGSS

A

>PFR_JS14 _1009(1PFR_JS14_1009['Outer membrane receptor protein(11156214:1156813 Reverse
MAPELPGSPAAEFFARIVDDMRAFRWRPDVLIEEIGSPRGLAPFSLAIEADLGSETNQLG
AGRLVLLHDPDFNDAWNGFFRLVSYVRADTDLEIVTDPLIGEVGWSWLREALDQHAAAYT
APAGTVTAVSSRSFGNMDNQPDQAEVEIRASWTPLIDNSSDITPHLAAWQQLMCQAAGMP
PLPEGVIPLTNQMGRVHSR

>PFR_JS14_10100/PFR_JS14_10100!Conserved hypothetical protein(11156899:1157423 Reverse
MSELTWLPLSEHPDLVAPVVAAAAAGIPDVKVAAIDESLADTAEFSEAYGTPMEESANCV
IVSGHRAGVETLAAVLVLAVDRADINKTVRKHLGARKMSFAPESQAEAASGMRHGGITPI
GLPADWPILIDSRVASAGPVIIGSGLRSSKLLVSGQELGGLPGATVLDIALPRN
>PFR_JS14_10111PFR_JS14 1011[1Peptide methionine sulfoxide reductase MsrB11157447:1157899 Reverse
MDAHRDATSGPDPISDPGEWTDAQWREKLTPQEFHVLRRAGTEPPHVGEYTDTTTAGIYR
CRACGAELFRSDTKFDAHCGWPAFFSPLAADRVRYITDDSLPGRPRTEVRCATCGSHLGH
VFEGEGFDTPTDLRYCINSISLTLEPGESA

>PFR_JS14_1012(1PFR_JS14 1012(1Polyphosphate:nucleotide phosphotransferase, PPK2 family11158047:1158922 Forward



MSAVNDTVLDDHPGSVRALLRCPRGAVDVTSFDAAATPGYPGKGRADSLEQLDALRPTLD
DLEERFYANSIHTRGPSVLLVLQGMDGAGKGGTVRHVIGMVDPQGVHLHAFKTPTKEELA
HDFLWRVRKEVPGAGQIGIFDRSHYEDVLIGRVNKLAAPDEIEKRYGRINEFEAELASHG
TRVIKCFLNVSKDAQKKRFLARVNDPEKYYKFNPADLESRSHWDEHMQAYDLALSRCNED
YAPWYVIPCDHKWYRNWAITRLLIEEIEAMGLTWPPADFDVEQARRQVEAL
>PFR_JS14_10130/PFR_JS14_1013(Putative insertion element ISCmi2 transposase11158919:1159593 Reverse
MPKLINIDQATGLPVRRPKPTRYEVAAPGQLVHVDIKKQGRIPDGGGWRAHGRGSMQDRH
AGVARDKAARAGAAGSRGYRYLHHAVDDHSRIAYSEILDDERKETAAGFWTRANAFFAGL
GVTVTAVMTDNGSCYRSGAFADALGDEVKHKWTRPYRPQTNGKVERFNRTLAVEWAYAKP
YASEAERAAAYETWLHHYNHHRPHTGIGGQTPSARVHNVTGKYT

>PFR_JS14_1014[1PFR_JS14_ 1014(1Cobalamin biosynthesis protein ChiX(11160147:1160989 Reverse
MTAPVLILLAEGATNPRVVEVFHDLRKQMQLQRPELSVHLAFLDHCPPSGPQVVSTLASR
GRKEVVFVPMALTRAVDPAPAAQKMLEAVHKAHPDIAASLAHPVGPSTELLNILDLRLRN
ALSASHAVELNALVFATPDTGDVRGAALLARRARQWASHHKLPITMACADGSGNSVAAAM
MSLRDQGRRAIAVGSFFLTADDNYLAVAEEALEAGAVAVSAPLGADDHIIDLVMARYAFA
AMAMLDDPALSDEDDSTTGQSEESDHGAPAEVATPKLVAI

>PFR_JS14_1015[1PFR_JS14 1015(IThreonine--tRNA ligase (Precursor)(11162717:1164759 Forward
MSSTITIVHNAEPETKVIEDTTTGLDLFGDDKSIVAMHLNGETVDLATQLSAGDVVEPVS
MTSDEGLSIVRHSAAHVTAQALQDIFPQARLGIGPPITDGFYYDFQTEPLSADDLKQVEK
KMQAIIKQRQRFVRRVVSEEEALREEANEPYKLELIADKGHPSDDDNSSVEVGGNELTMY
DNVTRNGTVAWRDLCRGPHVPNTGYIKAVALTKTSAAYWRGDQHNAQLQRVYGTAWATRD
DLKAYQTRMAEAAKRDHRKLGQELDLFSFPEEIGPGLVVFHPKGGILRHEIESYITKRHI
DAGFDLVDTPIISKGDLFHTSGHLPYYADTMFPPMTVDEEVDAEGNVRHQGQEYYLKAMN
CPMHNLIFRSRGRSYRELPLRFYELGRDFRYEKSGVVQGLTRMRGFTQDDSHTYCTPEQA
GDEIKMLLGFFLSILRDFGLKEFYLELSTRDASSSKFIGSDEDWEAATEILRVAAESTGL
ELVADPGGAAFYGPKVSVQAKDALGRTWQMSTVQYDFNQPARFGLEYTAADGSHQQPVMI
HCAKLGSVERFIGVLTEHYAGAFPAWLSPVQVVGIPVAGEFNGYLDTIATRLREKGVRVE
VDESDDRMQKKIRNATRQKVPFMLIAGEKDREAQAVSFRFRDGSQLNGVPIDDAIDRIVE
HITSRDNADPTSPDGVSAGE

>PFR_JS14_101611PFR_JS14_1016[ Histidine triad domain protein11164752:1165357 Forward
MSDTKESSQDPSLEFVEHLAGVPDSLQRLWTPYRMAYIEGENKPADSLAGDECPFCRAPL
RDDETSLIVRRGQTAYAVLNLYPYNPGHLLVCPYRHISGYVETTDAECDEIATLTKQAIA
VVKKVSWPAGFNIGMNQGTVAGAGIAAHLHQHVVPRWQGDANFLPIIARTKAVPQLLSQT
RTLFADAWVDLYGPTGEERHA

>PFR_JS14_1017(1PFR_JS14 1017(Phosphatidylinositol synthase pgsA1/11165350:1165979 Forward
MLEHLRAHWTKVMSPPAKLLLRLHVTPDMVTWTGTIGVVIVSVLFFPQGWLWQGAILLGF
LVVSDSLDGIMARTSGRSSDWGAFLDSCLDRIADGAVFGGIALYYVGKDANTVWATLAIA
ALIFGQVTSYTKARGESLGYTVNGGLAGRADRLLVGLIGVLLTGLGVTMALPVCLVILAV
AGAITVGQRMVLVHKATTARARATADEAQ

>PFR_JS14_1018['PFR_JS14 1018(]Lipid A biosynthesis lauroyl acyltransferase11166012:1166854 Forward
MMRIGSHLPAWFWRPVGRLVVAFLTTFPPRHMRQWQLNYAVMTGQRPGWNTTRRAFGRWYV
ENMMCSLQLDHWSEKKIRSRVILENPEGWAGVHRAFQEGGLVAALPHMGSWDLVGAFACL
DGLPVSSVAEALPDGQFEYFRSLRERLGFRIFSVRDRGVYNKLADDLDEGRVICLVADRD
FSRRGLPVHWDTPDGPRDQTMPPGPALLAQQGHRPLVGVVTWFGPRHRLHVLVTDLIHVG
SGEQELVRASQQLADFFSRQISDHPLDWLMLQRFFRGVTA
>PFR_JS14_1019[1PFR_JS14_1019(Alpha-mannosyltransferase pimA[11166851:1167996 Forward
MRVGLVCPYSFARPGGVQNHVLGLGGWLKEQGHDVSIIAPGQASRSLLAETGLVPSEFVS
AGRAVPVTFNGSVARINFGVGPALKVKKWLDQGNFDVVHLHEPIAPTICLLALYLTDRPV
TATFHTATPELTAIRFANRVLPRMVSRIDAAIAVSSEAADVAHHYSGVNPVVIGNGIHLA
DYPLVRATSRWRGGEHPLITFLGRYDEPRKGFEVLTAALPLVRATYPDLEVVVIGSGTAR
SVEGVRFLGGLDDEERNAWLGRSDIYIAPQTGRESFGIVLLEAMACGAPVVAANLRAFLD
VLTDDEGLVGHTFRVGNSASASRAMLRSLSEPRDLRLERGRALAANYDWSVIGPQVVAMY
TVAGQNYATSRGIKNRELKGH

>PFR_JS14_10200PFR_JS14_102001Putative phosphatidylglycerophosphate synthase PgsA2(11168036:1168713 Forward
MSDSHVAKGGAPAAEPGRTVPDTVYDTDAVFTIPNVLSFLRLIGVPFFLVLILTHHDVSA
VVLLAAASATDWLDGQLARRLRQVSRLGQMLDPAADRLYIAATLVGLAVRGIIPVWLLVI
LLARDVMMVFLVPLLRTRGYTSLPVNFVGKAATFCLLYALPLVLLGAGPWFFSPVARVIG
WAFALWGAFLYWWAGILYVEQTRLLLVSRPSLTSAHARSSSGERP
>PFR_JS14_1021[1PFR_JS14 1021[1PF05949 family protein11168764:1169561 Forward
MDLIDQITSTALNPEYARDAQRRAATGGTGRTTSARVSRGAGHVVTILICAFVGVVLAAA
GITTANAAHEASHERQALIDAIGAAESRNADQRGQLTQIRDDVAGLQRRALADQPEMLDR
LNALQLAVGDTNVRGPGMTISLTDGPADDQDAQVVDEDLRVIVNGLWQSGAEAVSINGHR
ITARTAIHDAGSAITVDYRSVSSPYTIEAIGDSHAMTGAFASTPASSWLAYLRDNHQIRY
TTNISSTLQLEGDPEGSADQLQRRP

>PFR_JS14_1022(1PFR_JS14 1022(1Small basic protein11169589:1169921 Forward
MLAIIGLVIGIIVGLFITPNVPVGLQPYLPIMIVAALDALFGGVLAWLKGTFSDRVFVVS
FVSNVAVAALLVWVGDLIGVGSQLSTAVIVVLGIRIFTNVAGIRREVLHA
>PFR_JS14_1023(1PFR_JS14 1023[IDivision initiation protein11169914:1170648 Forward
MPSHAVRETRANKLRRFLRPTVAQGVLGIAFCLVAAVGVVQIRSTATVDPYSSMRRADLYV
QMLAGLNAESGRLDEQINQLKGTRDDLRSGVDSSNVAADQASQRLSQLELLAGTVPAQGP
GIRITISAPAGKVTANAMLDNIEELRDAGAEAIEINDSLRVVASTWFADGDNVLIANGQQ
LSLPLTVDVIGEPHELAEASRFRGGLVSQMESQKVGGSVKIDTPAQVEIDSTATVTTPRW

AKPA

>PFR_JS14_1024[1PFR_JS14 1024(Glycine cleavage system H protein(11170760:1171143 Forward
MEFPSQLQYSSEHEWVRQGDGATVRVGITEFATESMGDVVYASLPTVGSPVTAGDSCGEL
ESTKSVSDIYSPVTGLVSAVNDAVASAPEVINASPYDEGWLFEVELGEDSGLDKLMDADA
YAAVAGE

>PFR_JS14_102500PFR_JS14_1025[1FHA domain protein(11171309:1171797 Forward
MMICGKCGHENPDGSNFCSQCGSRLGSPSDSTSVIPIVEEDVPHAEISAEDTAAVSALPE
GNALLIVTRGPDVGARYLLDQPQTTAGRSPDCDIFLDDITVSRHHAKFTMQDGQMTITDL
GSLNGTYVNRTLVDGSAVLRPGEEVQIGKFRMVFFVSEHGLH

>PFR_JS14_1026[1PFR_JS14_ 1026[ITranscriptional regulator, MerR family11171797:1172531 Forward
MAQAPLRSIGQVLNILKAEFPDVTISKIRFLEGEGLVSPERAPSGYRKYSESDIERLRYI
LRVQRDQYLPLKVIRENLELMDAGKEPPKANDPRPAASAGESAPDPQPAATHTVQAAPGD
QMVGQRGSHPIKLTRRELIKASGVPEAMLIELERQRMVVTRRNSIYYGREALVLCVVARK
LQAYGMDTRHLRAIKQVAEREAGMIEQGAQPFLRNDPEAGHTINELAQLVLAAHTALMHV

VLER

>PFR_JS14_1027[1PFR_JS14_1027(Protein of hypothetical function DUF151111172533:1172994 Forward
MAEVEVVGIRVLEDNDQPVMVLRVVGSTRYLPVWVDTVSAAALMSVVGGELEGPALTFDL
FSKLLSRLGDPALSGRITGWDDGVYSAELVVDGEPIAARVSDIAALAFVRGFTITCPDEL
VAQLGVEAFEEDKDVVEEFKSFLDHVDPDDFEK

>PFR_JS14_1028(1PFR_JS14 1028[ITranscriptional regulator(11173175:1173750 Forward
MTNPVPEGTSARDSAQSALFEGDFGRIPEDAGFRGPVACSVTGISYRQLDYWARTGLVVP
GIRAAGGSGTQRLYSFHDILLLKVVKSLLDAGISLQQIRQAINHLRERGDNDMSGITLMS
DGVSVYECTSEDEVYDLLRGGQGMFAIALDGVVRDIEGTLIELPSEHVNDEAPLARGDDE
LSLARRRRRTS

>PFR_JS14 10291PFR_JS14_1029[1Glycine dehydrogenase(11173902:1176817 Forward
MQWGAQTQTDAAGDDLTARFESRHIGPTRNDALSMLESLGLHSLDQLSDRAMPAQIRMTD



SLQLPPARSEQATTARLSELAALNNPRRAMIGMGYYGTVTPSVIRRHVVENAGWYTAYTP
YQPEISQGRLEALLNFQTMVADLTGLPLAGASLLDEATAVAEAAALAHRAQRGKGDTLVV
DAGLLPQSLAVVQTRMGALDIKIVETDDLATSPALDEAFAVIVQTPTTDGRMQSTGELTE
LADAAHAKGVMVIAAADLLALTMAVPPGQWGADVVVGTTQRFGVPLYYGGPHAGYISVRK
GLERQLPGRLVGVSRDADGVVAYRLALQTREQHIRRERATSNICTAQVLLAVVAAMYAVY
HGPSGLRRIAHDIHQRTRLLAGALSAGGVKARHESFFDTLTVAAPGKAADVVARARELGV
HLRLVDGNTVGISVGEDATDEDLNHVVAAFGINPDTQADPWGGFGATLRTDSYLGHRVFN
SYHSETQLMRYLRTLEDRDFALDRGMIPLGSCTMKLNPATAMEPISYPGFANLHPFAPAE
DARGYRILIDELSDWLVQVSGYAACSLQPNSGASGEFTGLLAIRAYHESRADHDRKVCLI
PSSAHGTNAASAAMAGLKVVTVHSAHDGQVDLADLATKIAENPGRIAAIMVTYPSTHGVF
EDTITRLCEMVHEAGGQVYIDGANMNALVGLARPGRFGGDVTHLNLHKTFAIPHGGGGPG
VGPIVVADHLVEFLPNHPVVPMPDARIGAGGTVSAAPWGSAGVLAISYAYIAMMGPDGLT
KATQMALLNANYIAHRLSDYYPVLYTGANDLVAHECILDLRELSASTGVSVDDVAKRLID
YGFHAPTMSFPVPGTLMVEPTESEDLGELDRFCDAMIAIRAEMDKVASGAWPVDDNPLVN
APHPVSRIGADEWSHPYPRSVAAFPAGHHTGPIEGEGSDKYWPAVARIDNAFGDRHLLCV
APTDELLAQQQ

>PFR_JS14_10300/PFR_JS14 1030[!Inner membrane protein yhjD(11176835:1178283 Forward
MVRVRTVTTVADDGPATRDRGGNLATAVSRRVTKVLQWAAHTPWAAHLWRANDRYNNRLG
NQFAGGITYFSVLASVPVLMFAFSGLGLTLTVIRPALLDDVKGIVVANLYPGPMRDTVLQ
YLEQYLYHWQTVGLIAIVVALWAGAGWMGNVKSAIRAMWRPEFDMTEDKHFFFVEVAVNA
LLLLGLIVLVGVLLAANTVFTGWGSELLGLAHLGELRISAGLLRLISLSASLLGGWALFI
CMFRVLPQTHSSWRSVLRGSAVAAVLFWVMQAVATQLAGVFARNRSAALWGATLIVGLLF
LNLFARLLLYVAAWIATANQPAVARRWSDFDQLLRERDDTIAVPDHWAAADQDHAERSAE
ETDEATASRRAAARAVDVVVGSVMSGLGGPPTDVAGAAPLLSPGGARTAMPPAPATEPTV
AKDSVLVSAGRSLRRPESTRASWGAWLLGVVTGLGAGAGLVRRGLRRTGRDGRGQRGRTE
KA

>PFR_JS14_103111PFR_JS14_1031[!Phage infection protein11178256:1180463 Reverse
MSWKKSDLFVPFGQLIQFEFRRFKGRSRLALFFILIPLLYGGVYLHANWDLYNHLDRVK
IAVVNHDQPASFADKTVSGGRDFEQALRDNPTFGWQFLGTDGAKAERGLHKGDYYAVLTV
PQDFSTRLVGAGDYKPARATLSLERDDANGYIIGLLTSKMDDTLAKTLDQSVSQTYFQSL
FVNLNTIKSSLNTAAQGAATLDSGLSQAADGVHQMKDQVAAAVSDTSGLKPALDSLNGAL
DDSSASALTLSQAAGQARAGAATIIASGKQLGNDVAGAKDASGAVNDFVDKQLPQLQQDA
THLVSITGSLQNPNGNSVISVQSDLAGAKQSAASLLANHPELATDPDYVSLLAQLGGADT
ANTSVTSNLAVAGQLTAGLNLNLNKDNLAMAGTTLTNALDRAGDTATQVDHGLDQLNGAL
DTSDKGVKQLNSAMGQATSSGHTLLSAGAGAVSGLNQLSDGLGRLDTAMPQLSNGAATLA
SGLQKGTDQLPTLSEDQRNTMAEVMASPATVTQTVDNPAGAYGRGLAPMFFSIALWIAGV
SIFLVVRTISGRALTGRASPLRITMLGFGPVATVALAASLLMGLTVWVTLGLNPVHPWKF
LLLLVVTALAFMAPAYLLRLVFGSPQTAVYLILLILQLPACGGTFPALLLPPIYQKLAVI
SPMKYSVDAFRVVISGGLNSTYWGALAILVAITVVCLGCIVLMVSRRRRFRITDLHPPMV
TSTSTADYAFSVRPR

>PFR_JS14_1032[1PFR_JS14 1032(1ABC transporter related protein(11180468:1181280 Reverse
MSDERVVLHARELESSGRQGRIFGPIDLDVHARQLCMVHGPLGSGKSALLLALTGRFRPL
SGLLTIDGVDAIHDPLEAMQMTSVAQLGDYVRPEDRLTLAESITERCFLDGFPRRLAADR
VAAMEETVGFRIEKHVELESLTPIEKAISSVALAMIRPSRVVVIDDADMTVPHSQQSLLF
ALLERLTTLDDSVIVASVVDDDLIPATAISLSLRSDRPQVVEPLGSEPVPISLAQAALAP
LTARGRPAGAAMGDDQVAAPSPTQTPNPDK

>PFR_JS14_1033[IPFR_JS14 1033[ITranscriptional regulator, TetR family(11181277:1181891 Reverse
MPLHVAHRPTRQQVRRKVIDAASRAFRTHGYARASMTQIAESAGFTKGAVYSNFESKPEL
FSTICIENINRLSPPVIAELDAMFANGARDASAIDRIADSFAQIVIESGPWQVALGEFRQ
LAVHDPQVAESYATLLRERTEQAMRLLDGHPLARRLGPQRTREAIWTVFELISLLALEHA
AAPHMVTPAAIRSVLASVLGGLSA

>PFR_JS14_1034[1PFR_JS14 1034[1Adenosylcobinamide-GDP ribazoletransferase11181985:1182806 Reverse
MAPARTPNRRTRSDVATRNGLLAAWGLFTVLPAPVVAEVDERLAVRAIASMPWVGLGLGL
IAGLGCAIVTVAGGGQPLAIAAGLAILALCTGFLHLDGLADTADGLGSRKPAHEALTIMR
QSDIGPMGVTAIILVLALEIAAGGSGHLDGWRGVWLLVTMPMVARVSALSATGRWIPSAH
KKGFGALFAGKTHPATIVVASVIAAVIAAGSGWLLFGWRAALVAVCACLASWVFGVAWRR
HILARLGGLTGDTFGSLVEMSGLAYLLTLALFA

>PFR_JS14 103501PFR_JS14_1035[1Bifunctional cobalamin biosynthesis protein cobU(11182766:1183437 Reverse
MTRIVVDVPDSPESRRLLDQLSGLGARQRPARTLVTGGARSGKSSYAEALLGSFDHVDYI
ATSQRNPDDPEWMARIAAHVARRPKSWNTVETLDVAQVLSDDGSPALVDCLGVWLTRELD
VTDAWQHPEQARPELQHRIDELATAVAGSPRRVVLVTNEVGSGVVPATQAGRTFRDWLGI
LNASVADACDEVLLCVAGRALSLPPRPGGPHGAGTDPQPKDAI
>PFR_JS14_1036(1PFR_JS14_1036[Cobyrinic acid a,c-diamide synthase(11183434:1186019 Reverse
MVTATALPRVLIAAPASSQGKTTVAIGLMAALRASGRSVAGFKVGPDYIDPGYHALACGR
PGRNLDPYLCGPERIAPLFAHGALHPEPADISVVEGVMGMFDGKLGAWPDGTDDPAGFGS
SAHIARLLDAPVLLVVDGSHSARTAAALCHGLASYDPRIHVAGVILNRVMGARVVDEITR
GCARVGLPVLGALPKSTRVAVGSRHLGLVTADEQGDAIGIVQQAGELVAAHLDLDAIATI
AGGAPDLAVDPWDPAAEVEPVPGRPVIAMASGPAFTFRYTETAELLEAAGCRVTAFDPLT
ARGLPADVSGLYLGGGFPEEHAEALAGNTSLGAEIASRVSEGLPTVAECAGLLYLCRSLD
GLAMAGVVDADSSMTPRLTIGYHHARAANDSFLMRAGERYRAHEFHRTTLDTPPYDRDPG
PQRLGDQRLAWDVETPTGGNRPEGVLVAPTPGSAPSVHASYQHLHWAGSPVLAQRFARAA
SEYGHTGHHSPRPAATTPGDALSAAPDLTHHGDRDVLPGLVDLAVNVRDVRPPAWLVERI
VASSDQWAHYPDQREATRAVALRHGVNPDQVLLTAGSSEAFSLIAHGFSPRWAVVVHPQF
TEPEVALRNAGRPVGRLVLHASDGFQLDHELLDPRADMVVIGNPTNPTGVLHSAASLRAL
CRPGRVVVVDEAFMDAVPGEPESLIGARMDGLLVTRSFTKTWSVPGLRIGYVVGDPALIR
VLAHEQPCWPISTPALVTARECSTPRAVEQATSDARQAAQDRRHLVARLAGIGIQTVGEA
RAPFVLVDLRAHPPGGLRAGLRTLGFTVRSGESFPGLGAGWLRLAVRHPDISDAFVAALA
RTIDALDTAQHPMRPPQGDIR

>PFR_JS14_1037[1PFR_JS14 1037 1Cob(l)yrinic acid a,c-diamide adenosyltransferase11186013:1186615 Reverse
MSGSAPQRTEPTTAELRHRPRLIVNTGNGKGKSTAAFGMGLRAWAQGWSIGVFQFIKSGR
WHTGEQQAYAQLDQAHRTTGVGGPVEWQSLGSGWSWLRATEGTDQAAMAAAGWAHVRTLL
AAQTHRLYILDEFAHVLNKGWLDVDEVADDLAHRPGTQHVVITGRNCPAGIIGIADIVTS
MDNVKHPFGKGERGQAGIEW

>PFR_JS14_10381PFR_JS14_1038[1Adenosylcobyric acid synthase (glutamine-hydrolyzing)[11186612:1188057 Reverse
MTGILLTGTSSDAGKSALVTGLCGALRQRGIDVAPFKSQNMSNNSMVCPDGAEIGRAQYL
QATAAGVTPEAAMNPVLLKPGTDRRSFIVLMGRPDGELDAGEYATGRKHLAEAAYDAYSD
LASRHELIVCEGAGSPAEINLRAGDYVNMGLARHFGLPTVIIGDIDRGGVLASLYGTWAL
LEAEDRALLKGYIINKFRGDGALLEPGLQEITTRTGLANLGVMPWLEDVWFDGEDALQVD
RWPAQSGAGDRLVVAAVRLPRISNSTDIDALATEPGVEVQVTADPATCARADLVVLPGSR
ATVDDLDWLRKRGIAQAIVQRRREDKPILGICGGFEMMANTIDDDIESSAGSVPGLGVLP
ARFRFDAEKVVRTAQYHFDELAVDGYEIHHGRFEVDGGEAFLDGVRSGNSFGTMLHGSLE
NDGFRRRFLHMVARNTGSTWEPDDARPGYQQLRATMIRTLSTAMAEYVDVDAMLAMTGLA

R

>PFR_JS14_1039(1PFR_JS14_1039[Cobalamin biosynthesis protein CobD[11188054:1189085 Reverse
MSLAADDHGWGSRAVGLISAVTADRLIPDPANPWHPVAWFGTWAGWLEKKMWRDSVGQGA
AYLVVALLPVATLGVAVEAATRRHPLAHATATAAAGWLVIGSQSLATEGEQMADELEGDD
LSAARDRLPHLCGRIPDTMPEQELARGTIESLAENTADSGVASLWWGSVAGIPGMLIHRA
SNTLDAMVGHHNEHFEHFGKCAARLDDGLDWIPARLTGILGAICAPSVGGRVVTTARIVA



RDARNHPSPNGGWCESAWAGALGVQLGGRNVYPGGRVEHRGLLGDGHRPRAGQVRDGARL
VRVVTAAATALAAGACLGIGQLIRAHSSARKAPTHSPSRKASR
>PFR_JS14_10400PFR_JS14_104001Phosphoglycerate mutase family protein(11189089:1189667 Forward
MLDRGIDFALVRHGESTGNIGGRVLGHELGPELTTLGRTQARGAAHGLTRWHADMLWSSD
MVRARSTAQEIARTTRLPLNCTALLREQDHGAMDGLPVGDLVAQPTPAGREITEVRWGGG
ESIADVYARLRLFVMMVAARGARRVVVVGHGDMACAFTSMLAGLGHRDVAWDRLAHGQVR
YLGWDGRALLPS

>PFR_JS14_104111PFR_JS14 1041(1Alpha, alpha-trehalose-phosphate synthase otsA11189926:1191407 Reverse
MSEDQLSIPSAPANDGRTEDPVPRDAPAAGTSQFVVVANRLPVDRVQNDDNSSGWALSPG
GLVTALIPVMKDHGGTWVGWVGSADEHIQPFTFDGYGIMPVDLSAQEFNEYYEGMSNATF
WPLYHDCVEHPEYHREWWDSYMEVNQRFATAAAEVAAPGATVWVQDYQLQNVPALLRQMR
PDLKIGFFLHIPFPPSELFMQLPWRYQVISGLLGSDQIGFQDPGSARNFAHLVRRLAGMR
TQGDRIFSPDGRVILARAYPISIDAQEILDLSRTPQARAEAEQLREDLGNPDKIFLGVDR
LDYTKGLRHRVRAFGELFTSGQLDPMRNVYLQIATPTREGVARYQVLRSIIDEMVGRINS
SVGRIGRSPIEYRHASYPKMALAAMYRAADVMVVTPLRDGMNLVAKEYVASHDSDAGALV
LSEFAGASLELKQAYMVNPYDLNGMKNQLLRAAGDTHANHVRRMRSMRKQVFRHDIDAWA
NSFLTDLGTERPV

>PFR_JS14_1042(1PFR_JS14_1042[1Trehalose-phosphatase OtsB11191569:1192426 Forward
MTSGSDLVSFPTDEGRATTEAIIDDPSNALICLDFDGTLAPIVADPQDARPDPEAMAALE
RLLTRVGQVAIVTGRPVDVALQLGGFAMLPDTSRLRVFGQYGAETWNGATGHIHVPAQPP
AIGEAKLQIERMLADLSAQNPALRGTAIEDKGLAIGVHTRRAADPAEALVELTPRLDTLA
DRLGLITEPGRNVVELRAGHSDKGDVVAKLLDDPSIGAAAFCGDDLGDISAFAVLIKWRR
RTGQRAACVVSASDEVPSLRERADVLCEGPSGIAAWLTSLTSTGS
>PFR_JS14_104311PFR_JS14_1043[1Hypothetical protein11192738:1193397 Reverse
MSTNPPVPPTPPQQGAPQYGAPQPPKKTGLSTAGLVLGIIGVVFAFIPMIGMPVAIIAGYV
LALLFGIIGIVKKHGGKAIASTILGIAAIVVAIIATTTIYGAAKSISDAASSLPAATSST
TAGSTAAGQKTVTMKATATGNGTVVWGLDTGTNTEQFSGTWTKEIQAAPGKMITVSVTGD
YADGDSQKMTCEIDVDGVSKKTGEGSGAAGSASCSVFGV

>PFR_JS14_104411PFR_JS14 1044 1Hypothetical protein11193505:1193915 Reverse
MLTTDDLATPPPGWTIIVRRLPTGFGWCLWSSRQIALDDRLTAAEARCTRAHEILHARRG
RPPAWMRDREETLIEQTVASILIPLEALTRALQWTASLSEAADELRVDDRTLATRLQHLH
PSGQAALNTRLADVTR

>PFR_JS14_10450PFR_JS14_1045(1Hypothetical protein(11193973:1194614 Reverse
MSDKEAEQPDTSETDVAAQEKHVHSRHDHAKHGGRLPPGNSSGDDAGPESRLPAGRNGSQ
EPEAPGINEDPLPLDYSGVEADEDRLTAEIRKELQLQVTAGWSAPLPQPRVLAEFEKVLP
GAAERIMRAFESSTTDAAARDDKIVESRTWVAKTGAGWAFFFLLVMIAAAIVFFARGNNQ
AGMTMIGTPFIVSLVSIITSAISKRGERKGNDS

>PFR_JS14_1046(1PFR_JS14 1046[Hypothetical protein11194614:1194706 Reverse
MPIDEAARDGDLSDRLGDEDYSQDPGDEEE

>PFR_JS14 104700PFR_JS14_1047Hypothetical protein(11194774:1195316 Reverse
MKRTRLILALAAIAPLLFAGCGGGGSTSTASSSAAPVSSTASPAPTPSVVAPALDIAKTV
GGSDVSTTYALTEDNDANNLLGRSNGYSSAAVGVIASLDASQCDAAKPGVDCGFTIEVWP
NDAAAIQRGQHIQSMKTGGALGTEYDYAKGGVLLRVSGEVKPSQATQLNGRFGGQQVSKG
>PFR_JS14_1048[1PFR_JS14 1048[1ADP-ribosylation/Crystallin J1111195631:1196443 Reverse
MEFSPQVMDRAAGVLVGQAVGDALGVPYEFAAPIRAGDARMVGGGLGPYEPGEWSDDTQM
AVCVARVAASGTRLTRSDALDAVAAAFIDWKHNAASDIGNQTATVLEMASRHDGVGLGEA
MTAIARDVGRRGQAGNGGLMRTSVVGLAAVGSAEETASAAARVCALTHGEPRCIESSVLW
SLAVRNAVLTGNLDVRSGLPQLAPERRSWWQRQIASAVETARLAGVSESTIIRIEQGKRD
LPVALLFELARVLDFEPGVFMDAAQARYQR

>PFR_JS14_104901PFR_JS14 1049 Hypothetical protein11196548:1197981 Reverse
MDAHTLEDEFEELLAAAYRSSFGKDPTDLWLAAIASRAGTRGAVATLNQAGDLLGVSRER
IRQVMARITPALQGMLRAQLWMIALTIAQYSPAAEPVGRYLAPLGLSRPTLTGEGFLNLL
KLTGTSAGELIGDDLVVVDGWLVRGTQMQVTKSLPMANRQTSSFGMTTITTICHALMTPS
ESPDPAAVQRILRAEPTVRWFGDWLWVHKDDQGPHANRLVNTARSILSVNSPQTITSIHE
GAQRLWKFRRLELLPPVEAMRAFFGNHSGFEVDGDQVRALEPLDYHEVLGGVTATMIDIL
KSSPYQVMDRQSLREACREAGIAPGTSTVWTTYAEWMQKFAQNVWGLRGSEPDMQAVERI
RRAARARSEAEPHRKSSSLIPGGAIQTMDVTTSCLATGVLSFAPEVHRLVAGSALDIVRA
SESLGRAKFGASHFFSWGWLPMLRSLDAKPGDVLRISIDPAAARAEVQLGGPELWGP
>PFR_JS14_105001PFR_JS14 1050(Hypothetical protein11198251:1198583 Reverse
MVGRCARAHNGAMSEGNVIRVLARIYVDDLAGSLPLYEQLTGQSSPHTFTFGATRLARVG
DFLLIEGADARVRSHAATIAVRDVAEVVAAVTKAGGQLLEGPAEGPNGPR
>PFR_JS14_1051[1PFR_JS14 1051(ITranscriptional activator, TenA family(11198621:1199316 Reverse
MRMQTDPPTSGPAAVGRQITDGWWGRIGDIRRQIDELEFIRGLGDGSLPREAFLWYLRQD
ALYLHDYARILAAAGEVSPTPAEQEFWTHGAQSSVAMELELHKSWIPADAMAHLAPSPVT
QAYLDQLADVAAGRDYGQIVAAVLPCYWIYADVGARLARLNRPGHRYGSWLDTYSDEEFA
EQTRQAIGFAGAAAARSTEPGRHRMWQAFNEASWHELRFFAAPLELGVREG

>PFR_JS14 1052[1PFR_JS14_1052[1DNA primase11199486:1201354 Forward
MAGRINDEDIALVRERARIDNIVGAYVTLRNAGGGSLKGLCPFHDEKTPSFQVTPARGLF
YCFGCGVGGDVITFMQKIDNLTFTEAVQTLADKVGVQLRIVDDGKPSLPAGLRVRIMEAN
KLAAEFYSKALAAPEALEARRMLDGRGFDRPAAEHFGVGYAPRDGRALHRHLNHAGFRDD
ELVSAGLIREHGGWDYFQGRVMWPIKDSGASVLGFGARHLYDDDRLPAKYINTPETPVYK
KSHVLYGLDLARQNIGKKLQAVVMEGYTDVMSAHLAGVDTAVAVCGTAFGPDHARLLQRL
MGNNDSTQGEIVFTFDGDKAGQAAALKVYKLDRSFTTQTYVAVEPNGLDPCDLRMAKGDA
AVRELVGRREPLYRYVMAHTVAGYDLDRADGRVAAVRAAAGMLASIRDANLVGEYVRDLS
RLVGMDVDEVRRILKQARNQGAGGRREPPVPVVSEDADPVEPGDSPGWPDRNDRNLDVER
GTLKLMLQHPTLFDTAWNGVSTSDFTHPAFRALFGAILSTPYVPTGWTDSLQQATGDELV
RQLEIALLVEPILRSPDEGYASAYTSRLKLLTTARAIDDLKSRLQRTNPLQDKDAYDAMF
MKLLDLETSRKKLSQASLGLTE

>PFR_JS14_1053[1PFR_JS14_1053['RNA polymerase sigma factor11201427:1202281 Forward
MVAPTTRRQTAAMDATQIASISPRLDAADERELARLIEAGVFAGHALEQDQSPCGASAEE
LRQVVAHGELAWQKFFEGNISLVRCVVARWVPVTHPDSEDLVHEGCMGLVEAIMRFDHAL
GWRFSTLAWYLVSQQVAIAAVGNRSCGSGTVAHARRVARIERARSRASASRGAPVSDREV
ADLVGRSVEAVRRDLGQARRVEADQDILEQTIPDERPVHDVSFLSELADQERRVLELNFG
IRNGRAQTLVQIAEHMGMSVSAVSRLKQRALRRGRALVHAELAA

>PFR_JS14 10541PFR_JS14_1054[Hypothetical protein11202361:1202927 Forward
MGHNWVMASSRDTHAGPGREQLKALSTVLGHRPSVLATASGPTGTCLATPEAFCVLTTEV
PTSDAGQSGRGTWQVIGWENIQNGDWDNATKTLSWLLLDGTVGQIAVTTTDRLPGVFRER
VRASILVEDTSEVSEGKGSVLIAGRRNPVADGPITWTAQPLKRTNMADPEVREHIVRRTA
ELRDEYEL

>PFR_JS14_105501PFR_JS14_1055[1Phosphofructokinase (Precursor)(11203258:1204472 Reverse
MVKKVALLTAGGFAPCLSSAIAELIKRYTEVSPETTLIGYRYGYEGLLKGDSLEFSPAVR
AHYDRLFSFGGSPIGNSRVKLTNVKDLVARGLVASGDDPLKVAADQLIADGVDVLHTIGG
DDTNTTAADLAAYLAQHDYPLTVVGLPKTIDNDIVPIRQSLGAWTAADEGARFAANVIAE
HNAAPRELIIHEIMGRNCGYLAAETSRRYVAWLDAQQWLPEAGLDRRGWDIHALYVPEAT
IDLDAEAERLRTVMDEVGSVNIFISEGAGVPDIVAQMQATGQEVPTDAFGHVQLDKINPG
AWFAKQFAERIGAGKTMVQKSGYFSRSAKSNAQDLELIAATATMAVDAALAGTPGVVGQD
EEAGDKLSVIDFKRIAGHKPFDITLDWYTQLLARIGQPAPIAAT
>PFR_JS14_1056(1PFR_JS14 1056(Hypothetical protein11204696:1205118 Forward



MNHPRREVRPRPDDERGASVSVLIAACIPAFILICGLAVDGAHQVSAQRAATVTAAQAAR
VGSDSAATGRLNGLDARQEAMRAAREHVGTQPGMACTVGIDANDRVHVEVSTRADTAFLS
IVGINHLNARGAATAELRPV

>PFR_JS14_1057[1PFR_JS14 1057 ITranslation factor SUA511205187:1205804 Forward
MARYYPVHPENPQARSIHQVADLLREGAVIAYPTDSGFALGTLFGNKEGIDTMRRIRDLD
ERHHLSVVVSEFAQLGRYVDMDNREFRAIKASTPGPFTFILRATREVPRSMQHPNKTVGV
RVPDHVTALALLDELDEPLVSSTLILPGQEEPMSEGWQIKEALDNDIAAVLDSGDVGHVP
TTVVDLTGEEPVVVRRGGGKTELFD

>PFR_JS14_10581PFR_JS14_1058[1Hypothetical protein11205854:1206753 Reverse
MNDDSGSGDAPPERPDFEPPRSQSPGSGQVPGAGSFGPPPRYGGWNPPSGSATPPPRQPP
PRQSSYPTPPRAHARSQHWFNQPAQGGWARTHSSMPVTYTIIAICVVVWLCQLVVPGFNR
DVILTTWSWQSQPWRLITSAFAHSVSGFMHIAGNMLMLWLLGRAIEPAIGRRDYVLSYLL
SALGGSALFILFAALSGTHSAVVGASAAVFGLFGLLVGLYKLAGIRNTGIWVLLGINLVF
DFIVPGIAWQGHLGGFLIGLGAGFLIAHARRRGRTTTPTLWLLLVPIVAALGASLALTG

>PFR_JS14 105900PFR_JS14_1059(LmbE family protein11206919:1207719 Forward
MATWVFLHAHPDDESTQTSGTMAMAHERGDRVVLVVATDGEQGTTPPDLKPGESVSDRRH
AELTAAAAVIGIDRVVWLGYADSGMTGWAQNKAPEAFCNADLDVASQRVADILREEKADA
FVHYDPHGSYGHPDHIMVHRVGAAAAAKVTGPMRVLEETIDRDARGDDPDKIEALGLADN
DFATGAALGDDGKPIGSPRSEIRWAVDLPQRIIDIKHEALACHASQSDAEFFLSLPRPAF
DFVFKTEWYREPGNPGPYTHAWPLDG

>PFR_JS14 _10600/PFR_JS14_1060(Proteasome assembly chaperones 2(11207858:1208895 Reverse
MIDPTTLFSYEPTIDQRTIHDRVMVVTLGSFGDVGASQAQVDEHLLNTLTHRKIGTFDVD
QIMDYRGHRPPIDFDQDHYDNYVPPSMTLHEVVDKSGNPFLLLTGPEPALQWERVSATIE
WLMDQMDVQLVVTAQGVPMPVPHTRPINLLKVATRPELIPGNRGSGSFRMSSSFLAMMTQ
RLGEKGRDVIGLVARVPQYLADTEYPDGAIAMVNGLNELAGLNIPVASLEQASHLARAQI
DAQVEQSEELQQMIGQMEEQYDRYMQDHSLPMNEEDIPDADEIGQEMEDYLASLDPGTPD
SDKGPQVGPVDHDEDEHHSDHHGDNGPRDGHDGPQPPADPDIPND

>PFR_JS14 _106111PFR_JS14_1061[1ABC-type uncharacterized transport system, ATPase component(11209061:1209852 Reverse
MLEVSSVSKAFFPNTVNEKVALRGIDLTLDKGDFVTVIGSNGAGKSTLLNIIAGRYRPDS
GSVTIDGKDVTKMPDYRVARYVGRVFQDPMAGTAAHMTIEENLSIALSRGHFRGLVRGVS
RARRARFRKELTVLQQGLEDRLTAKVGLLSGGQRQALSLVMATSSNPRVLLLDEHTAALD
PQRAELITKLTGELVEAHALTTLMVTHNMEQALRLGNRLIMMHEGQIILELSGQAKKDAT
VADLLAQFEHIKGAQLSDRSLLT

>PFR_JS14 10621PFR_JS14 _1062[1ABC transporter, permease protein11209854:1210807 Reverse
MLGAIDLGLIYGLMALGVYLTFRILDFPDLTVDGSFTTGAALTATHLAAGGNPVVATLLG
FCGGLAAGAITGLLSTKGRIHPLLAGILTQIALYSINLRIMGKANVPLLRSKTLMTPLRS
NGMLATWASIAIFAAMIVVFILVLDWFLSTDMGFGLRATGDNESMARANGINTDAMKIVG
LSLSNGLVGLAGSLIAQYQGFADIGMGIGLIVAGLASVIIGTAILNSSLVVVATIAVVLG
SLLYRVIIQVALMVGLDPNDMKLVSAVIVVLALLLPRWGVVSRMRARRRARGLPAEPDII
GPLEDRDQASGLVGPGA

>PFR_JS14_1063[1PFR_JS14 1063[ABC transporter permease protein(11210814:1211815 Reverse
MNPKAIIMKRRTLLGTLGIMGLSVPLAACSSKSSGSGSSGTGKKVKIGITQIVTHSSLDA
AREGFKKAITDAGFNASFDEQNAQGDQGTAASIATKLASENLDLVLAIATPAAQAAAQAI
TNVPIVFTAVTEPKSADLVASNDAPGGNVTGTSDMNPVADQIGLIKQIKPDATSVGILYS
SGEVNSQVQVNLAKEAAAKDGLSVQEKTITTTGELQQAAQALNVDSIYIPTDNNVVSGLS
TVIQVCEDRKIPLISAEGDSVRNGAVITYGIDYTELGRQTGEMAVKILNGDAKPATMPVE
TQKNLKLYVNEKAASLMGVTIPDDLASKAEKVG
>PFR_JS14_10641PFR_JS14_1064[1Phosphoglycerate mutase family protein(11211983:1212606 Forward
MTTPRFVLMRHGETDWNTKNQYQGSSDIPLNAVGRAQAGAVAGWIAHLNPVAIWASPLER
ALDTARAVASFTGQQVNVDPRLAELDYGDFEGWTWEQIEKVEPGLAAWRDGESDGRWSAS
GETGAEVMARMGETLTHLDRVTEPGPILVCSHGTAIRLGVAALVGWDYPEIWKLASMGNC
CYTEVIREFDAWRVERFNVPPQWNFSG

>PFR_JS14_1065[1PFR_JS14 1065(1Glutamine--tRNA ligase (Precursor)(11212628:1214340 Forward
MAKPADNIAASDFIADAITKDNEVGTYAQRVQTRFPPEPNGYLHIGHAKAITVDFGTAEE
FGGLCNVRLDDTNPVAENPEYVESILADIAWLGYQPHTVVHASDYFEQLYQWAEYLVEQG
LAYVDDQDTETISAQRGGFGKPGIESPCRDRTVEENLDLLHRMRAGEFDDGACVLRAKID
MQSDNMVMRDPVMYRIRHATHHQTGNDWPIFPTYDWAHGQSDAIEGVTHSLCTLEFDSHR
PLYNWFLEHLPLPGDQPRQIEFARLELTYTVTSKRRLAKLVADGVVSGWDDPRMPTLRGL
RRRGYPAAAVRDFCRDIGTTRTNSRHNIEELESFVRRELNKTAQRRMVVTRPLRLVIDNW
PTDEHGAPEVDWFDVTNNPENPADGTRRVPFSGELFIERDDFAEVPPPKFFRLSIGREVR
LRGAYFVTATSVVTNEAGEVTEVHATYDPATRGGDAPDGRKVKSTMHWYVSAAHAVDVKVA
LYNRLFTTPAPGERTGEPLDDLNPDSVELLTDAKGEGVINEVEPGQVVQFERLGYFCADL
DEPRLFHRTVGLRDEWAAQQRRAAKQAKKG

>PFR_JS14_1066[1PFR_JS14 10661 TIGR03085 family protein11214385:1215131 Reverse
MSTPDGGRWTSRPAYSDYVAIHPRYDAAHVFRLALADALTQAGPDARTLCTGWTTADLAA
HLYVRENDPLSLPGIAGLPGPAGPAAQRMTIRSMERALTRHGYQGVVDLFRAGPRPWSVW
RAPQLDRIGNALEYFVHLHDVTDAVPHDGNDPLGSDRGLSQRLRDELWHRMPPLATMLLR
GSPAGVQLERLDAPHPSRIIARRGLPIVTARGSAPQLALWMFGRHARVELVGDVEPLAAV
STLVASGV

>PFR_JS14_1067[1PFR_JS14 1067[1Phosphoribosyl-AMP cyclohydrolase (Precursor)11215147:1215599 Forward
MGNNGGMSTNSARSTRLDASAPTQADTGVPTLDPSIAQRLKRNEAGLVPAIAQEATSRRV
LMMAWMNDDALARTLATRKATYWSRSRQELWVKGETSGHTQAVRDVWLDCDGDTVLLSVD
QVGAACHTGADTCFDAGGPLPLAGESVIAS

>PFR_JS14_1068[1PFR_JS14 1068[Anthranilate synthase component 1111215596:1217128 Forward
MSRQLRIEPSLEGFREQAVDRRVVGVRTRLRADDLTPIALYEQLTGEAEGSFIFESVEQG
TWSRWSFIGVRCPSMLVGRGNTSEWLGRPLEGIPRHGPCLDVLAATLRALHTPADPELPP
FSSGLVGYLGWDVKRQVEPSLGEPNPDDIGVPDSVMMLATDMAVLDHHRGEVWLIANAIN
FNDTAEGVDEAYRDAVARVHRMATKLTSPRPALLASIEPDARPQVTEQRAPGEFEAMVEK
AKEYVMAGDIFQVVPGQRFDVDVTASGFDIYRELRVANPSPYLFLLKLPGFDLIGSSPEA
LVTVKDGVATTHPIAGTHPRGDTEAEDRRLEDEMLADEKERAEHLMLVDLGRNDLGRVCI
PGTVTVTQFMHVGRYSYVMHLEAAVTGSVEPGLSALDVVMACFPAGTLSGAPKLRAMQII
DELESTARGPYGGVVGYFDFAGNADTAICIRTALVKDGVAHVSAGAGIVADSVPANENAE
SHNKAAAVLVALARANASHRITPQTLLEQS

>PFR_JS14_10691PFR_JS14_1069(1Indole-3-glycerol phosphate synthase 1111217125:1217985 Forward
MTTVLDDIITGVRADMAARMAVVAPSQLKERIRWMGPTLDPRPGFGGDTISVISEVKRSS
PSKGALATIEDPATIASAYEAGGAAAISVLTERHRFNGTLDDLRAVREAVGIPVLRKDFV
IDPYQVLEARAFGADLVLLIVAALDDKQLAGLYDLALSLGLLPLIEVHTAEEMRRAALLK
PELVGVNNRNLKTLDVDLAQFERLAPLAPHDAIVVAESGIRDAADVQRVRAAGADVVLVG
EALVTSGNPREAVQTMIEATRPGRGPAGSPGKATVMNDDRQGESNE
>PFR_JS14_10700PFR_JS14_10700Tryptophan synthase beta chain(11217978:1219231 Forward
MSSSARALPDELGHFDFFGGQFVPEALKAALEELTAAFRDAQDDPSFAEELKDLQVNYAG
RPSPITEARNFGDKYCGGARILLKREDLNHTGSHKINNVLGQGLLTRRMGKKRVIAETGA
GQHGVATATIAALMGFQCRIYMGKVDTDRQALNVARMQLLGAEVVAVEAGSATLKDAMNE
ALRDWVTNVATTHYLIGTASGPHPFPMMVREFQRIISTESRAQMLQRFSQLPDAICACVG
GGSNAIGSFADYIPDENVALYGFEAGGEGVETGRHAASINGGSLGVLHGTRTFVLQDDDG
QTIESHSISAGLDYPGVGPEHAYLSRTGRAHYEPVNDDEAMEALDHLTRCEGIMPAIESA
HAVAGAERVAKRMLAENPDHRPTLLVTISGRGDKDVDTAMKYFGVRGTVDATTGSMS
>PFR_JS14_107101PFR_JS14 1071 Tryptophan synthase alpha chain(11219228:1220124 Forward



MSTTDLTKPFPDKNRLGISGKMVAACREQGRPALVGYLPVGYPDVPGSIEAMQALTSGSQ
GQGVDAVEIGMPYSDPMMDGLAIQHATTKALARGVRTRDVFTAVEAVAHTGATPMVMIYW
NLVEHYGSHGRTTHPEESVRGFARDLANAGGAGLITPDLTPDDAAMWAAASDEFGLDRVY
LVAPSSTERRLKMTTDACRGWVYATSVMGVTGARASTSSAAPQLVERVRRAAPDLPVGIG
LGVSNGEQAAEIGSFADLVIVGSALVKRLLDAEDAGTRDLGPLRATVDDLAAGVRKAR
>PFR_JS14 _107201PFR_JS14_1072(Prolipoprotein diacylglyceryl transferase11220121:1221092 Forward
MSPLFIPSPPISSFSLGPLTIHFYALCILAGIVVAAVLGNRRLARQGATREQFESMLLWV
VVIGIIGARAYHVITDHELYFGPGRHPIDALKIWNGGLGIWGGVAAGALTAWVWCRRNGM
RFGVVADALAPAVIFAQALGRLGNWFNQELFGRPTTLPWGLLIDPEHRPVGYEQFATFHP
TFLYELIWDVLGGFLLLWLGRRFAMGRGKLFTCYVMYYCLGRFFIEALRIDPANTIGGFR
INNYTSAIVFVLATILFIWQLRFRPGNAPDVWRASPDMAVPTGDHPAGPAPIADDAPTQV
SPGPDASGSGTHVPNVPRGESFN

>PFR_JS14_1073[1PFR_JS14 1073[IClass Il glutamine amidotransferase(11221236:1225744 Forward
MALPEKQGLYDPAYEHDSCGVAFVAKLDGHPSHATVEQGLEALVNLDHRGATGADPAAGD
GAGILVQMPDAFFRGAVDFMLPPTGQYAAGMAFLPTDEEEREMAMISIEKIAIEERLKVL
GWRTVPVATSTLSPISLGVMPHMAQLFVSARDGSAGIDLDRKVYMVRRRAEHETNTYFAS
LSARTIVYKGMLTTTQLTEIYPELHDPVFASALALVHSRFSTNTFPSWKLAHPYRMIAHN
GEFNTVKGNRNWMRAREALLHCDVIPGDLERAFPICTPGGSDSASFDEVLELLHLAGRSL
PHAVMMMIPEAWQHNDAMPPSHRDFYSYHASLMEPWDGPACVAFTDGTLIGATLDRNGLR
PARYWITDDRVIFASEAGVLPVEPGDIRQKGRLQPGRMLLIDLAKHQVIDDQQVKDELAR
QEPYGSWLRDGLVSINDLPERTHIVHSHSSVTRRQEVFGYTHELLRRIVAPMANLGRDVI
GSMGNDAPLAVLSDRPKSLFDFFTQQFAQVTNPPLDAIREQMVTSLESRIGPEDNLLDPT
GDSSRQLVIPYPIIDSEQLAKIVHLGEAPDHTGGQTRTIHGLYEVRGGADALAARLDEIR
REVDQAIADDIRVIVLSDRHGNAELAPIPSLLLTSMMHQYLVEKRQRARIGLVVEAGDVR
EVHHAALLFAYGAAVINPYLLFESAEDLARHELYVNVSPEQAIENVSQALGKGLLTIMSK
MGVSTLASYRGAQLFEAVGLNHELIDNYFAGTSSRVEGIGLPELAEEIRFHHERAYPENG
NSLPHRTLEVGGELQWRREGEQHLFDPESIFRLQQATRRGDYEQFKRYTERINDNSSRLM
TLRSLLKFSHDRPAVPLDEVEPASEIIKRFSTGAMSYGSIGQEAHETMAIAMNRLHARSN
TGEGGEDPERLHDIERCSAIKQVASGRFGVTSEYLSYASDLQIKMAQGAKPGEGGHLPGE
KVYPWIARTRHATPGVGLISPPPHHDIYSIEDIKQLIHDLKCANPSARIHVKLVSEVGVG
TVAAGVSKAKADVVLISGHDGGTGAAPLTSIKHAGGPWELGLAEAQQTLLLNGLRDRIVV
QCDGQLKTGRDVVIAALLGAEEFGFATTALVSMGCVMMRVCHLDTCPQGIATQNPELRKV
FDGKPEYVINFMEFMAEQTREILAELGFRSIQEAVGHVEALDTAPAVDHWKARGIDLAAV
LHRVDVPEGTSLYRTTMQDHELAGTVDEQLVELARPALERGEHVHAELAVRNVNRTVGTV
LGHEVTMATDGKGLPDDTIDLDFHGTAGQSFGAFLPRGITMTLVGDANDYLAKGLSGGRI
IVRAPAESTFDQSTQIIAGNVIAYGATSGEIFLRGLVGERFCVRNSGATAVVEGVGDHGC
EYMTGGEALVIGPTGRNFAAGMSGGVVWVLDLAPEHFNASLADAVAVNELDMARIRELLA
RHVELTGSDVAAALLEDPRLAERMTKIVPRDYARVLAARQDAEKRGASEEEVTDAMMEAA
RG

>PFR_JS14 _107411PFR_JS14_1074[Glutamate synthase subunit beta11225737:1227206 Forward
MADFKGFMKYPREVAVRRPADERVDDWDEVYPGTPGEAVLPLITTQAARCMDCGVPFCHN
GCPLGNLIPEWNDLIWRGEWQVALDRLHATNNFPEFTGRLCPAPCETACVEGIHRDPVTI
KNVEVATVDKGWDDLRVTPQMPNWHTLKTVAVVGSGPSGLAVAQQLTRAGHSVVVYERAD
APGGLLRYGIPNFKLEKSVVDRRLKQMRLEGTTFKTGVTIGEDITGEQLLERFDAIVLAI
GSTTPRELPIPGRELRGVHQAMEFLPQATKALSGEVPDQIMATGKDVVVIGGGDTSNDCL
GTALRQGARSVLQLEIMPHPPTTRPDSQPWPTYPMIYRVSSANEEGGERLYSASSSEFLG
DDQGNVRAVRLSEVRREANGRFAPVPGTEREIDAQLVLLAMGFVGPEKSGLVSELDLELD
RRGNIVRDEDFQTTVPGVFACGDAGRGQSLVVWAIAEGRSCAHGVDAFLNGHPSPLPRPI
GPQVRQLML

>PFR_JS14_1075[1PFR_JS14 1075 Hypothetical protein11227226:1227897 Reverse
MNLSDALTESLRTLGLLPLISGILAVVFAAVALFWPGGTVTSIVVILSLYLLLSGAGTVV
TSLRLRSLPGSGLMTAVGVLGVVLSLVMLWHPGMSTRILVSFMGACLVMFGIFVVAISLA
VRRATGRWAWSLPAGAVAGVLGLVFLARPGFGADALGMLLGIGVLVFGLALIAAGVQLRR
FAAGVRRAARDAGFGGPTVVEGSVVPDEGPDAGGPANPPITRA

>PFR_JS14 _10761PFR_JS14_1076[1DNA polymerase lll, alpha subunit[11228123:1231695 Forward
MASKNFAHLHVHTEYSMLDGAASNDKLFAEVARQGMPAVAMTDHGNMFGAYEFYQTAKKY
DGEQNPLVKPIIGIEAYVAPSTRLSRSQEFWGNRRDTGSPDTEGGKDVSGGGRYTHMTML
AANATGLHNLFKLSSLASYEGYYMKPRMDRELIAKYSEGIIGSTGCPSGEVQTRLRLGQF
EEACEAAAAYQDILGKENYYCELMDHGVDIEHQVRADLLRLAKRLKLPLLATNDSHYVTE
DQADDHDNLLCIGVGRNKDDPDRFRFNGSGYYIKTAAEMRALFPGLEEAADNTLAIAERI
ESYEEVFSYVDRMPQFDVPAGETQESWLRKKVKIGLKKHYGDHPSDAVMERVETELKVIE
PLGFSSYFLVVSDICDAARKMGVPVGPGRGSAAGSIIAYLTDIIAIDPLEHGLLFERFLN
PERVNPPDIDLDFDDRQRDKVIDYVTHKYGEEYTSQVNTFNKIKAKAAVKDANRILGYPF
SLGDRITKAMPPDVMGKGVPLNKLFDESNGRYSEGQEFRNLYNSDPDVKRVVDTGMGIEG
LIRGSGVHACAFILSSEKLLNLVPMHKRDKDGMIIAGFAYPQLEEMGLMKMDFLGLRNLG
IMDHCVKNIKRNRGEDVDLQKLPLDDAATYELMARGDTLGVFQLDGGAMRSLLRQMGPTC
FDDIIAVLALYRPGPMGANAHIEYADRKNGRRPIVPIHPELKDDLDEILAPTYHLIVYQE
QIMAIARKLAGYTLGGADLLRRAMGKKKKYILDENFKPFQKGMRDNGYSDESIQALWDVM
VPFAGYAFNKSHATGYALVSYWTAYLKANYPAEYGAALLTSVGDDKDKMALYLSDMRAQR
IKVLAPDVNASEKEFTAVGEDIRFGLGAIRNVGDSVVGGIVEARTDHGPAHDFFEFLDNV
PLSVCNKRCIESLIKAGAFDSMGHSRRALMDVFETAVDGVIDLKRNQANGQDDLFGDLGG
GDAESDPAMNHTVPDIPDWDKRTKLAFEREMLGLYVSDHPLRGLEHVLSAERTIGLGQIA
EQGAEADGHVEVICGMITQVQRKQTKKGAFWAIIDVEDLDASMQVLIFPKVYETCLTQLS
PDTIVRIRGRVVNKDESLEMQADELTLPDIRQSSGGPVTIRLPLVRCTPPIVAELRQVLT
AHPGSTEVRVQLVGPQSDTVLRVGDGLRVTNEQPLVADLKALLGPASVAV
>PFR_JS14_10770PFR_JS14_1077[1Hypothetical protein(11231768:1232493 Forward
MSESVGTAPEAPGPAARDAGGPPPGAGPSRGRAWLASRRRELRFLALFVVICAVAGAVCA
VIWKLTAPVPTITVSNDGSAAVSNQALSEFFGADADFMIIGMFGGVALGTLAWHWFKGWG
WPVAMVAIVGSALAALITWRLGTLLGPHDFAGRLAGASGGATIPIDLTLRSATAWLLWPF
GATVPVLLYSALGRDEEKDEHQAADHDQDAVGAREAPGPKPATGLTRSGHRLIRFPAFGR
H

>PFR_JS14_10781PFR_JS14_1078[1Cys-tRNA(Pro)/Cys-tRNA(Cys) deacylase ybaK(11232530:1233048 Reverse
MSKSANKSTGTPATVALARTGLPHTLHPYVHDPRSRYFGEEAAAALHVDPARVFKTLVVE
LTSGPEPLVTAVIPADNHLDLKQIAALSKAKRAALADPAVAQRVTGFVRGGISPLGQKRQ
TPVIIDQSAAAAPTIFVSGGRRGLSVEMAPDDLVRATHGRLGTISRPGLHWS
>PFR_JS14_107911PFR_JS14 1079(Uncharacterized membrane protein, possible Na channel or pump (Precursor)(11233094:1233894 Reverse
MAPGCHWWWNTCVIPAQLFLGAGTVINALCIVVGAAVGTLFGEHLPSRVRDAVTPVLGLYV
VVTIGGLSIPSLLDASVPRAVGQAGVVIVLLALVIGTMLGAWWRLEQRIEQLGEWARSTF
NRGRPAGTTLTSRSVEGFVTATLVFCIGPMGILGSLQDGLGQGNDQLIVKAILDGFTALA
LSASFGFAVAGGAAVVLVYQGLLTVLGWWLGGLLPPAELNVLDATGGIILMALGLRLAGI
ARLAVAEMVPALVLAPVGVVIVGLVT

>PFR_JS14_1080(/PFR_JS14 1080( Histidinol dehydrogenase(11233972:1235285 Forward
MLRMIDVTGQRLDDYTAVLPRGHFDVEHAVAAVEPICRAVAEEGETALRRFAEQFDHVVP
EQLRVPEEALYRALDDLEPGLRAAIEESIRRRREVARGIETEEAFREIEVAPGARVANRL
VPVGRVGLYVPGGLAPLASTVLMNVVPAQVAGVQSIAVATPPQAEFGGLPHPTILAVCRL
LGVTEVYAVGGAQAVAMFAYGVPGLCRRADMVTGPGNIYVVAAKRLLRGRIGIDAEAGPT
EILVLADDRANPAYVAADLISQAEHDPMAGAVLVTDSSALLTRVEEELADQVERLATRDR
LKVSLTGEQSGVVLVADMDQGIDVVNDYAPEHLEIQTVDAAALAQRVRSAGAVFVGSHSP



VPLGDYSAGSTHVLPTGGAAHFSSGLTTRSFLKAMHIIDY SAQALDAIGDAVEQFAHAEH
LPGHAEAIAVRTGREVE

>PFR_JS14_10811PFR_JS14_1081[IHistidinol-phosphate aminotransferase 2111235285:1236505 Forward
MSAAPRDPRTTQLQASAVPGPEISLAELPLRPELVGEEPYGAPQLDVPVALNTNENPYSP
SVLVRAQMAAAIERVARTLNRYPDREALELRADLAKYLGFGLHARNIWVANGSNEVMTHV
LSAFGGPGRTVLTFTPTYSMYPEYARNTHTNYVTVPRKPDFTLDSELVLQAVAEHHPDVI
LITTPNNPTGTLTPVKVVEEILERTDALVVVDEAYQEFTEFPEDSALALLPRFGRLIVSR
TMSKAFALAGGRVGYLAAAPAVVDACRIVRLPYHLSAQTQAIARVALANKSELLAQVDEL
RQACQDLQDWLRRTGLDVVPSQANFCLFGRFVDRHAVWQALLDEGVLVRETGPEGFLRVS
AGTPEEMAAFRAALGPIIIHQGVLAPGLMARVKPEGPAKLPKGMKK

>PFR_JS14_1082[(1PFR_JS14 1082(/Imidazoleglycerol-phosphate dehydratase (Precursor)(11236502:1237110 Forward
MSRSAAIHRVTSESDVSVELDLDGTGSSQISTGVGFYDHMLTSFSKHSLIDLTVRTTGDI
QIDGHHSIEDTAIAIGQALGEALGDKRGIRRFGDAIVPLDEALAQAVVDVAGRPYVVCSG
EPDSQITVRIGGTEPLYPGSMTYHVIESLASNAGLCVHLKLLAGREPHHIVEAEFKALAR
ALRMAVEPDPRVSGVPSTKGLL

>PFR_JS14_1083[PFR_JS14 1083[!Imidazole glycerol phosphate synthase subunit HisH11237107:1237784 Forward
MTGPTLAPGALREPGALAASPSVGVLDYGSGNLHSAVRALAAAGARVTLSSSRAELEACE
RLVVPGVGAFAACMEQLRSVGGVELVRDWAASGRPLLGICVGHQVFFRHGVEKGISSEGI
GIYHGTVEMLDAVRLPHMGWNTVEPPADSRLFAGVGDKRFYFVHSYASHAVEQPGAMVTW
CEHGGDRFVAGVEWRNVCSTQFHPEKSGAAGARLLANWLAMSPAA
>PFR_JS14_108411PFR_JS14_1084[1Phosphoribosyl isomerase A[11237853:1238578 Forward
MTTALTILPAVDVQNGQAVQLVQGVAGTEKVFGDPHQAAKRWAEQGASWLHLVDLDAAFG
RGSNAELLAEVIAGVDLNVELSGGIRDDASLERALSTGCKRVNIGTAALENPQWCRKVIA
AYGERIAIGLDVKGTKLAARGWTREGGDLFETISAMDEAGCQRYVVTDVASDGMLTGPNV
TLLRQVCEHTDAAVVASGGVGSLDDVKTLRTLVPEGVEGVIIGTALYLGKVKLPEALAAA

R

>PFR_JS14_108501PFR_JS14_1085[1Acetyltransferase, GNAT family11238575:1239612 Forward
MTPEWAEAFVDDVLEWSFMGFDDLEEVAELRAAIEYFDDPVQTISYADFVAAWNRPGAHA
SHHAVVGRERSGSIVSYGWNHPGLPTDANPSVWFDIGVHPAWRHQGIRHRLTMWLIGRAQ
QWWEHIRTAQTGALWVGTTVDEKRGGLTRSMIEAGLTPQRWFFDMHRPLEAGDSLPPLPK
LTDVSIVPFDDSLSELVRQAHNEAMATRPGSSPVSAQAWESSINNHPENSQLSWVALVNR
DTPAHEGAAHGRVVGYAMNLAYDDETSEGWTERLGVCPWCRKKGIGRALVIASMRGFADA
GLTSAGVGVDTEDPNTAARFFGVLGFEETERVVVYGRTFRVEQPD
>PFR_JS14_1086(1PFR_JS14_1086[Probable transcriptional regulatory protein yebC11239776:1240576 Forward
MSGHSKWATTKHKKAAIDAKRGKLFAKLVKNVEVSARVGGGDPSGNPTLFDAIQKAKKNS
VPNDNIDRAVKRGSGEGADAVSYEDIMYEAYGPDGVAILIDCLTDNRNRAIADVRTTITR
NGATLADGGSVRRLFERKGVVRVPKTWEVEEGRKSVEKSVDEDQLMEATIDAPVENIEDQ
GEGFEITCDPNDLVEVRKSVQAAGIDYESAEVAFVPSFTQAVDDLEVAQKIEKLVDLLDD
LDDVQEVYTNAEYSEAVEKGLEEADD

>PFR_JS14_1087[1PFR_JS14 1087(ICrossover junction endodeoxyribonuclease RuvC[11240845:1241456 Forward
MGVDPGLTRCGVGIVDGTPGARPQFVAVGVIRTDPHTEHAYRLLAIEEGLGEWFDHYQPQ
AISIERVFAQHNLSTVTGIGQVAGIAMMLGARHGIDVALHTPSEVKSAVTGSGRADKAQV
GVMVAQVLHLAKAPTPADAADALALAVTHLWRGSAQNRYATAALQGRSSAAVARARRSAA
IARAARSRTERQASSTRGTRGSS

>PFR_JS14_10881PFR_JS14_1088[Holliday junction ATP-dependent DNA helicase RuvA[11241453:1242064 Forward
MIAQLHGKVAAIGANWLVIDVAGVGFQVSTTPNTTSALRTGQTATVFTSLVVREDAMKLY
GFGGTDERDCFELCRTASGVGPKLALAIVSVLTPEEFATAVRTEDLPRLCTVPGIGRKGA
QKIVIELKDRVDALFVAPTNGSASVAPVTPAWQEQVMAGLESLGWSSRDAEAACETVAPL
AEEDPEATVAALMKAALASLARV

>PFR_JS14_1089(1PFR_JS14 1089(IHolliday junction ATP-dependent DNA helicase RuvB[11242128:1243153 Forward
MEHSAVDPWPEPEERAAEAALRPSTLEEFEGQPRVSDQLGLVLSAAKHRGTTPDHVLLSG
PPGLGKTTLAMIIASEMGVPLHITSGPAIQHPGDLAAILSGLVEGEVLFLDEIHRMSRPA
EEMLYLAMEDFRVDVVVGKGPGATAIPIEIPAFTLVGATTRVGLLPSPLRDRFGFTGNLD
FYEVDDLQSIVTRSSAMLGVGLDEASAHEIASRSRGTPRIANRLLRRVRDYAQVNNQGRV
DLALTRAALELYEVDPLGLDRLDRAVLEAICTKFGGGPVGLSTLAISVAEEAETVQEVAE
PFLVRLGFLMRTPRGRVATEAGWRHLGLTPPSSGDNPDLFT
>PFR_JS14_10900/PFR_JS14_1090(Preprotein translocase, YajC subunit(11243264:1243767 Forward
MNGPYLIIAFVALIALFYFMTIRPQRKQAEKQREMHNAIEPGTRVMLTSGIYGTVTAIGD
KQFVLELAPGVDITVLKQAIVRVVQPDDEEFEFADPGVEISRGDDEQGDHELEPGASSTD
SVTDAPAAGQAAPSDTSHDDASTADPGNPSSDHEPGTDNKSADAEQK
>PFR_JS14_1091[PFR_JS14_ 1091(Protein translocase subunit SecD11243795:1245513 Forward
MAASNRNKHTHPGRRLIVFALVIVFLYGLMGLTKTWTPRLGLDLRGGTTITLTARNNSDG
SAPSKDNLETARSIIQKRVDALGVGESSVTVQGDRQIEVAVPNVSSDELVSLVGTTAQLG
FRDVYSVTQSSGAASGSSSSSPAATSNPTDVSTALPSSPAPKATPRASGDSTGAADFDSA
LKWTPSAQDSTDFAAWNCGEPENVAPDQPLFACDEQGQLKYLLGPELINGQRITDSSAAI
PQGEVAWVVTMKFDGTGADQFQKATTQLATQSSPKNQFAIVLDGKVVSAPSVSTAISGGN
AEINGANINETSAKELANQLKFGALPVSFDVSSVDAVSASLGDEQLQAGLIAGLIGLILV
LAYSFFYYRGLGIVVVGSLLAAVIITWGTIVLLGQTVGFAMNLPGIAGAIVAIGVTADSF
IVYFERIRDEIRDGHSLRHSIQSGWNKARGTIVMADSVQLLSAVVLFILAIGAVKGFAFT
LGVTTAIDLFIVFFFTHPLVTLLGRTKFFGEGHRFSGFEPEHLGVSRASLIGRRRARSRS
GRRTSGSSRTGSDTDAPGDDEGDKPASGSKES

>PFR_JS14_10921PFR_JS14_1092[Protein translocase subunit SecF(11245513:1246760 Forward
MSESTSTLDRPADHGTDKARKGKYTGNFAHRLYTGEFEFNFVARRKLWYSISIVLIVISL
AALLFRGLNLGIEFKGGSVFTVPVSSTSSQSVDQVRKAVDESKVPDLTGAQATAVGTGTV
RVQVRSLSTDEVTQMRDALASTVNTTPDKVGYSLIGPSWGGQITMKAFQALIVFLVLVAL
MIWAFFREWRMAISALVGLIHDLIVTVGLYALIGFTVTPSTLIGVLTILGYSLYDNVVVF
DKVRENTVDITKQDRTFSEAANAAVNQVLVRSINTTVIGVLPVIALLIAGVGFLGGDGPL
ADLGLALLIGMVAGAYSSIFIATPLLTQLREREPDMKKHVAALAKRRARAAAEPQIRVSA
TTVPGGATVSSVEGTADHDVSASAHEGGGPTARQMRDVGDGRAQPARTPRSKRKK
>PFR_JS14_1093[1PFR_JS14 1093[Adenine phosphoribosyltransferase(11246763:1247302 Forward
MRPDPRVTRIHSLVRTIADFPKPGVQFRDITPLLADPEGLADTMAVLVDMAPDEVDVVAG
IDSRGFLFGAPVAVAMGTGFVPVRKPGKLPGPVFEEAFDLEYGSSTLAIHQDALRPGQRYV
LLVDDLLATGGTLGAAVKLILREKAVLTHVETVIELPDLGGRAKLESLGVTSFSSILQF
>PFR_JS14_109411PFR_JS14_1094[1GTP diphosphokinase(11247365:1249716 Forward
MPSDGVYGPYARSAVPATDPNTPTRAADERISTGPEQPRLRMRERLARLGGVKAPQSAVL
DPLFSVVRATHPKADLSMVERAYRTAEHYHSGQTRISGDPYITHPLAVATILAELGMTEP
TLCAALLHDTVEDTSYTLEQLRADFGDTIAALVDGVTKLDKVQYGDSAKAETIRKMVIAM
SRDIRVLVIKLADRLHNMRTLGFLRPDKQHRIARETLEIYAPLAHRLGMNAIKWELEDLC
FSTLQPKVYDEIVRLVAEAAPKREQQLREVIDQVKVYLDDAKLTATVYGRPKHYYSIYQK
MVVRGRDFEDIYDLVGLRILVDTTRDCYAALGVIHTHWNPLPGRFKDYIAMPKYNMYQSL
HTTVLGPGSRPVEFQIRTHEMHRRAEFGVAAHWKYKEDPNAQGGKIDPEGTDLAWVHQLN
QWTKEQDDPEEFLDSLRFEIQTSEVYVFTPKGDVLALPSGATPVDLAYAIHTEVGHRCIG
ARVNGKLASLESQLANGDIVEILTSKAENAGPSRDWLNFVVSPRAKSKIRQYFTRERREE
AIDQGKDELAKQLRKTGLPMQRLLTLEHLSAVADSFRLASVDALYAAIGEGNIGAPGVVQ
RLIGTEGGLDGAADESLEETTVLPKRGTVRHTGQGNPGIVVEGDPDMWVKLAKCCTPMPG
DEILGFVTRENGISVHRRDCTNAANLLTHPERIVEVSWAPNSSSGYLVSIQVETLDRPGV
LADITRTLADEQVNISSATVAVSKNQLAKLKMTFESTDPTHLHHVMATIRKVPGVYDAYR

IKQ



>PFR_JS14 1095(1PFR_JS14 _1095(IConserved alanine and arginine rich protein(11249797:1250936 Reverse
MGPDEAMAFFVRRFQALETEASLLKQRVQSKSLSPEEARKQLNALRTSIPEANAVGDLDG
LLASLDSLNPLLEAQSAERKEERARQHAETKQQKEAMVAQAEKLAAGSDWRGGVDRFRQL
LEKWKALPRIDRTTDDELWHRFSSARTTYTRRRKTQFARNAAQRDEAKKLKQEIAEAEQ
LADSTEWSETAREFASLMTRWKAAGAAPRNVDEKLWKRFRGLQDTFFEARNAVFAEQDEE
YKANQQAKEALLDEAEKTLLPVTDVAGARTQLREFLAKFNAYGRVPRNAIRPIDSRVRAL
EQAIKGAEEKEWKRTDPEARERAADTVAMFTSQIEKIIGQAEAADARGDAKKAKELRDSV
TTYQSWLEQAQKALDEFSA

>PFR_JS14_ 1096 1PFR_JS14_1096(Putative glyoxalase Il (Hydroxyacylglutathione hydrolase)11251040:1251759 Forward
MPLICPDRLANVFIAYFVTGAWQSNCYVIADEDAGLAVAIDVGMDAARTVEELLAQRDFQ
LAGILLTHGHIDHCAQAAVLADAHQAPVWVHPADRELMTHPAEGLSPQMAGQLHQLIGDA
PLHEPRDLRTFEAGVPVRCAGFEFSVTPAPGHTPGSVLLGLEGDEHMIVFTGDVLFAGSI
GRSDFPGGDDHTMRAVLRDVVSTLPPQARVLPGHGPFTTVADELATNPYLTDAYLEVQS
>PFR_JS14_1097(1PFR_JS14 1097(HisS Histidyl-tRNA synthetase(11251759:1253090 Forward
MARPKPLSGFPEFLPRERLIELEVLDTLRETFELHGFSNVETRAVEPLSQLSRKGDITKE
VYTVRRLHADEHDKSELGLHFDLTVPLARWVLEHAGHLEFPFRRYQIQKVWRGERPQEGR
YREFTQADIDIVGRGELAAHHDIEAPLVMLEALEKLHDRIGLPPVLMHVNNRKLSEGFYR
GLGVEDTLSVLQIVDKYDKIGADATVELLGSELGLDTDTARRCVALASIHSLDTGFVDQV
RALGVSDPLLDEGLSELVTLIEEANRRVPGRIIADLSIARGLDYYTGAVYETQLVGHESM
GSISSGGRYDSLASDGKSTYPGVGISLGVTRLIAPLIAAGEFSVTRSVPTCVVVAVDSEE
TRETAMDVAAALRARGVSCEVAPKADKYGKQIRYADRRGIPYVWFGGPIGEVKDIRSGDQ
QPADANIWMPSRDDLRPGVHAAE

>PFR_JS14_1098[1PFR_JS14 1098(Alpha-acetolactate decarboxylase AldC[11253204:1254019 Forward
MTTTAKNTATSDPQGHRRPARGAAPRAHRARHSPVVRHEVFQTSLMSALLDGIYDGDMTL
AELLGHGNFGLGTFEALDGEMIILDSVPWQLRVDGSVTRASLDQLTPFATVTNFVPSISE
EIKGPLTRAELSELVDHLGVSANYLYGLRITGDFEWITTRTVRRQKRPFPPMSQTTSDEP
VVRQTQTSGVMAGFRTPLFEQGINVAGCHVHYVNNEHTHGGHVVDFVMNSGLIEVCLGTD
LRVRLPLSEAFQDADLAPDDLDEQVRAAEHH

>PFR_JS14_1099(1PFR_JS14 1099(Hypothetical protein11254228:1255301 Forward
MGIAIKYGAMVDDPIVDDDGKLAIRGGAGALVERLLKIYPGACLVGYEDRQCDGFEMKRD
INLDAEKDLVINLDVMDSVGVFQVMHRHGAEPMIMNLQWLPPRHYHHKVNFAAMGLSYAL
FPTLCSGERTAAEVSELTHRWTIPALANSAQIAWFQPGIRDDLLQPRVDTEVPEVLYPSI
HLDAEKHPQQFMQIVTEVAAKVPLQMVARLAPRDLVSLQAMRMSSAKWTTVGPLSADREG
YWGTLAHTTAFLSTATAEAYGLEELEALVAGVIGVMPKLPWAEVLVPTGYPYLYNSDAEA
AMMLENVLRDPKAARRAIDESAGGSIKDWVFAKHARAAGNEAIENQVKEWFPKALED
>PFR_JS14_11000/PFR_JS14_11000]Aspartyl-tRNA synthetase aspS(11255501:1257348 Forward
MIRTHDAGTLRASNEGETVTLAGWVAHRRDHGGVAFIDLRDASGVAQVVIRDEVLASSGA
HDLRNEYCIAVTGVIEHRPQGNENPEMPTGDIEVNISDLEVLNAAAPLPFPVDEYTNVGE
DTRLRYRYLDLRRPRMHDALVLRSHVTHAIRGVLEGRDFYDIETPTLTRSTPEGARDFLV
PARLSPGSWYALPQSPQLFKQLLMVAGMERYYQIARCYRDEDFRADRQPEFTQLDIEMSF
VDQDDVMALGEEVMAACWKLVGVDLPRPMRRITWHEAMDRYGSDKPDLRFGNEITEVTDF
FADTPFRVFQAPYVGAVVMPGGAAQPRRQFDAWQEWAKQRGARGLAYIVVTDSGELSGPV
AKNISDTEKAGIAEKVGAKPGDAIFFAAGARTAGQELLGAARLEIGARCELYDPKDWAFC
WVVDAPLFKPTSEAVAEGDVAVGAGAWTAVHHAFTSPKPESMDSFDTDPGSALSYGYDFV
CNGNEVGGGSIRIHRRDVQERVFKVMGLSQEEAQQKFGFLLDAFKFGAPPHGGIAFGLDR
LVMLLGGFDTIRDVIAFPKTGNGFDPLTQAPAPISAQQRREAGVDAKPATKKDGASDKDG
VPEEGAGADLDTSAE

>PFR_JS14_110111PFR_JS14_1101['Recombination factor protein RarA11257473:1258897 Forward
MSEDLFGNPVADPHGGGTAAGIGGSLGDAVNPSAPLAVRLRPRSLDEIVGQQHLLGPGSP
LRRLAEGHAAMSVFLWGPPGVGKTTIAAVVSRATNRRFVEMSAVTAGVKDVRRELDIARR
ELARGRPTVLFVDEVHRFSKAQQDVLLPAVENRIVTLIAATTENPSFSVISPLLSRSLLL
TLKPLTADDISILLDRALTDERGLRTPEGREYTLDDQARADLLRLAGGDARRALTYLEES
AAGASAADSATITTDSVASAVDRAAVRYDRDGDQHYDVISAFIKSVRGSDVDAALHYLAR
MITAGEDPRFIARRLVILASEDIGMAAPSVLQTAVAAAQAVQLIGMPEAQLNLAQATIAA
ATAPKSNAVYLALTAAMNDVRAGKGTGVPAHLRDAHYATAQDYGHGVGYRYAHDWPHGVA
PQQYLPDDLEGTSYYQPTDHGNEAAIGERLATIREILHEQDEPGSGAASRGPTG
>PFR_JS14_11021PFR_JS14_1102(]Lactate/malate dehydrogenase, NAD binding domain protein(11258952:1259932 Forward
MRSNKLVVTGAGHVGSQVLTEALHMGLFGEIAVIDTNESVAVGEALDSLQATGAPHMAAI
DVHSGGIEDYKNADVVICAAGPSIIPDPDDPTGRPDRSLVTTVNSKVIRQVMGDIASQTR
EAIVILITNPLDTMVYIAENEFGYPPDRVFGTGTMLDSTRLRQIIAAHCMVAPSSVQGYM
MGEHGLTAFPVLSRLTVGGYRFDELPAVFPINPDLSADDIREEVVQAAYDVFNSKGWTNA
GIAQSAVSLARTVMLDERAIHPVCSTLRGEYGHLDDVALSMPCIIGRNGIERRLPVELNA
WESAHLETTIVQIRATMVEAGTPRVR

>PFR_JS14_1103[1PFR_JS14 1103[]Alanyl-tRNA synthetase AlaS11260097:1262784 Forward
MKAAEIGRRFVDFFVSKGHTEVPSASLLYNDPTLLFVNAGMVPFKPYLMGELPAPWKRAT
SIQKCVRTLDIEEVGKTTRHGTFFQMLGNFSFGDYFKKEAIEFAWELVTGPLAEGRLGFD
PNMVWVTVLGPGFHPDYPEGDTEARDTWLSLGVPPEHIQGRGLKDNYWHMGVPGPGGPCS
EIYIDRGPKYGAEGGPEADEDRFLEIWNLVFETEELSTVRSKEDFDIAGPMKTRNIDTGA
GLERIALLMQGVDNMYETDEVFPVIERAAAMAGKRYGADHTDDVRLRVVGDHVRSSLMLM
TDGVTPGNEARGYVLRRLMRRMIRSMRLLGVEKVSLTELLDVSRQCMHATYPEIDDQWER
IKDIADNESESFERTLNSGTQLFDMAVAEARAAGSNELGGDKAFQLHDTYGFPIDLTLEM
ASEQGLHVDETAFRTLMDQQKARAKADAKAKKGNLQDAESYRELRDRGETPFVGYSELTV
PTRVRGLVADGHVVDHLRAGQLGEVVLEETPFYAEMGGQDADAGVLRSDAGEFEVIDVQR
PVPGLVVHTVRAGGELRPGDEVQAMVDAVHRQGACQAHSATHIIHAALRELVGPTATQAG
SYNKPGYLRFDFNSSHGLSAALKAEIEARCNAAIRDDLEVSATQMPLAQAKGMGAMAMFG
EKYPDIVRVVEMGGPWSRELCAGTHVLHASQIGMLNLLGEQSVGAGTRRVEALVSTDAFE
HMAAERALVNQLTGTLKVQPDQLTDRVGALIEELKVAQKQIAELKAAQLLAGAPQLVSDA
KDMWGVSFASKRYHDVDAGALRTLAGQVRDQFGDRSAVVALVGGSATKPALVVATTRAAR
DRGLNAGALVREGAGVLGGNGGGKPDLAQGGGTDAGKADEALRTVEYAIGHVVQG
>PFR_JS14_1104[1PFR_JS14 1104(Putative crossover junction endodeoxyribonuclease11262768:1263313 Forward
MSSRAEEPIDPDPGPEHTWRPGVRLCLDWGKARIGVAACDRDGLLAYPVETVANGSGTMK
RLKALVDEYEPFEIIMGMPTDLRGRQGIAASAMIDNARRVTRALHRDVRLVDERLTTAAA
TRRLAAAGRDSRHRRSVIDQAAAVAILEQAIEMEKRSGHAPGELVSHETEESQGGGTQAG

G

>PFR_JS14 11051PFR_JS14_1105[1Aminodeoxychorismate lyase11263288:1264520 Forward
MAGPKRAADEDAEDLYLPASRGEEPEPIRSGAATEGPHGPAASGGEQPPLITMTRDYHRT
PGSWLKSVIAVLVSLAVIGGGGFLIYHKVTEYQGADYTGAGQSDVTVTVKSGESVSQMGD
LLVAEDVVASRNAFMRAAKKEKRTNNIQAGTYKMKTRMPAADVVAVLVDPSNIVNNRFTV
PEGLRNTHVLAQVSSATGIALGQLTAASKDPSLPVPSYAQGSSEGFLFPDTYTFEPDFTA
SQVLTRMVDRFNQVAADENLEKRAAAAGRSPHDVLVVASIIERETSDHKYAPLVAEVIYN
RLAQGMRLQSDATVAYANNLEGKVTTTDEERGLNSPYNTYMVDGLPPTPISNPGKAAIDA
ALAPASGDYLYFVTVNLDTGETKFASDSAGHDQNVKEFQTWCQANSDHCK

>PFR_JS14 _1106(1PFR_JS14_1106[!Chorismate synthase(11264658:1265860 Forward
MLRYLTAGESHGRALVSTMDGLPAHVRISTADLQTALARRRLGAGRGARMKFEADEVTML
AGVRHGETLGSPIAVMIGNTEWPKWEQVMSPDQVDPEVLASLARNAKLTRPRPGHVDLAG
MQKYDWDEARPVLERASARETAARVVLGEFAKQFLAQGFGITVLSHVVQIGQVRAHVAEP
PRMADLAHIDDDPVRCLDREASAAMQAEIEQCRKDGDTLGGVVEVLAWGCPPGLGSMREG
DTRLDARLASALMGIQAIKGVEIGDGFDLASVRGSQAHDEIEPGPHGIRRISGRAGGTEG



GISTGEVLRARAAMKPIATVPRALRTLDVTTGEATTAHNQRSDVCAVPAAGVVAEAMMAL
VVAQACLEKFGGDSLSETRRNYLAYLKRLRDRGLGVAESL
>PFR_JS14_11070PFR_JS14_1107(0Bifunctional shikimate kinase/3-dehydroquinate synthase11265857:1267506 Forward
MSHPTPRPRKQPGVIRQVILVGLPGVGKTTVGHLLARRHGLDFVDVDDFLERQQGMTVAE
IFAQQGEQAFRDLEAQATAELLDDAGVIALGGGAVVNPVVRGALAGRCVVWLTASVAQGV
ERIGQTTHRPLMRGDVSSTLERLRHEREHFYAQVARHRVDTDARPAGEVADQVAALVGLD
GEEAPMTVAHFATDRPYDARIRPGALDDLTTHLGGATKVAIFFPEVLGGAAARASDVVRA
AGAEPIMIELPEGEQAKTPVVLADCWGRLADAGLTRTDLVIGIGGGATTDLAGFVAATWL
RGIRWISVPTTVLAMVDAGIGGKTGADLPQGKNLIGAFWEPSVVLEDPDLLVGLPARQVR
SGLAEVIKHGFIADERTLELVSGDPGQAQDVTSERLAELIARSVQVKARVVSSDLRESTS
VGDDVGREQLNYGHTLGHAIEAAEHFTRPHGECVALGMVFAAELAHRVIGLDEATVARHR
RVLGSVGLPTSYHGVAWPALHELMMRDKKTRGSVLRFVGLRAQGEPTIIVDPDPQALRGA
WQALTATTD

>PFR_JS14_1108[1PFR_JS14 1108[ITranslation elongation factor P(11267665:1268246 Forward
MTKGCYVATTNDIKNGTVLNLDGQLWQVLWFQHHKPGKGNTVVRTKIKNVLNGKVVDRTF
PADTKIEMAQVDRRDMQYLYDDPSGYVFMDTDNYEQLTIPADVIGDDKDYLLEGMIVTVA
TNEGTPLYIDLPASVELEVTYTEPGLQGDRSTGGNKPATVETGKTVQVPLFITTGEKIKV
STDDGGYLGRVQS

>PFR_JS14_1109['PFR_JS14 1109(N utilization substance protein B homolog(11268246:1268872 Forward
MSQPDDEIPLAHGEHPPVPDAVKIASTDFAEAHHSTRTKARKQALDVLFQADLRNEAVH
RTMARRTEQGEPALRDFTRQILDGYSEHGHEINEHIDRALTGDWALERMSRVDRNLARIA
VWELDFTTIDLKVAISEAMELANELSNDESVTFLNGLLARIAEERPAIPTAPGAEAPDEG
PVEPAGDASAEPADNGAVAEQDSENIGQ
>PFR_JS14_11100PFR_JS14_111001Carbamoyl-phosphate synthase small chain11269051:1270235 Forward
MSANDNSAILVLEDGRSFTGRAFGAIGETFGEAVFSTGMSGYQETLTDPSYYRQVVVATA
PHIGNTGWNDEDDESSRIWVSGYVVRDPSRMPSNWRSARPLDEELEAQGIVGICDIDTRA
LTRHLRERGAMRVGISSVDTDVATLLARVQGSPQMAGADLVGYVTTDKPYVVPAVGEKKF
TVAAIDLGIKRMTPRRMTQRGMEVHMLPATATWADVVATGADGLFFSNGPGDPSTLTSPV
ELCRTALAEQMPLFGICLGNQIFGRALGFGTYKLKYGHRGINQPVLDRATNRIDITAHNH
GFAVDAPLGEDTTTPFGEVAVSHVCLNDDVVEGLSLTRDGCTRAFSVQYHPEAAAGPHDA
SYLFDRFADMMAAHRGDDPAINTHVNQSNAGEQN

>PFR_JS14_111111PFR_JS14 1111(ICarbamoyl-phosphate synthase large chain(11270235:1273576 Forward
MPKRTDISSILVIGSGPIVIGQAAEFDYSGTQACRVLREEGYRVILVNSNPATIMTDPEF
ADATYVEPITPEFVEKVIAAEKPDALLATLGGQTALNTAISLHENGVLEKYGVELIGANV
DAIQRGENREKFKEIVENLGEFSGSRPEVARSHICHSVDDVMAAAKDLGFPVVLRPSYTM
GGVGSGFANDPDELLQMAQIGLDASPVTEVLVEESILGWKEFELELMRDKSDNVVIVCSI
ENFDPMGVHTGDSITVAPAMTLTDREYQRMRDVGIAIIRAVGVDTGGCNIQFAINPADGR
MIVIEMNPRVSRSSALASKATGFPIAKIAAKVAVGYTLDEIPNDITEQTPASFEPTLDYV
VVKVPRFAFEKFPYADATLTTHMKSVGEAMAIGRDFTEALNKALRSTEKNGGFWTIDDPS
DGDLDRLLADVGRPHDGRVLELEIALRRGVSVERLHELTGIDPWFLDQVSMIHEIGEQVR
NAPELTNQLLRHAKRHGLSDAQIAILRNVPEQEVRRARWDAGIRPVYKTVDTCAAEFAAR
TPYHYSSYDEESEVLPREKPAVLILGSGPNRIGQGIEFDYSCVHATQVVSQHGYESIMVN
CNPETVSTDYDTSDRLYFEPLTMEDVLEIYHAESQAGPIAGVIVQLGGQTPLRLSQQLED
AGVKIVGTSPEAIFLAEDREAFEKVLDDAGLPAPKYGMATSFTEAHAVAAEIGYPVLVRP
SYVLGGRGMEIVYDDDALQDYIERSTLIGPDSPVLVDRFLDDAIEIDVDALYDGHELYLG
GIMEHIEEAGIHSGDSACSLPPATLGDEVIDRIRTSTEAIAAGVGVRGLINIQYALASDT
LYVLEANPRASRTVPFVSKATNTQLAKAAALIMLGSTVAQLRESGMLRDGVDGAERWGGM
PIAVKEAVMPFNRFLTKSGRSVDTLLGPEMRSTGEVMGIDHSFGVAFAKAQDAVYGALPT
SGTVFVSAANRDKRHIILPLKELSDMGFTILATAGTASMLRMHDMNVTTVRKYSEGRGPE
GEPTIVDLIDDEKVDLIFNTPTGETRGGRPRGDGYEIRTAAILHGVPSITTVQGLEAAVQ
GIHAIERGDIGVRSLQSWGADMDRHLRNSQREG

>PFR_JS14_1112[1PFR_JS14 1112(1Dihydroorotate dehydrogenase (quinone)(11273658:1274758 Forward
MTIDELYVRAVRAGYEGLVRPLLFTMHGGDPEKIHGQLISTMGHLPDSLVGLIERFIGQG
RQPVDVAGVHFPGRIGVAAGLDKDGVAAGIWSPLGFGFAELGTVTAHAQPGNPRPRLFRL
IRSGAIINRMGFNNNGAEAMAARMANLGVARGNNALGCPMGISIGKTKATPLADAVDDYL
FSLTTLAPYADYVALNVSSPNTPGLRSLQGRHELEELTGALVARARELDADDPVPVFVKV
APDLTTGQLDGILSSCEQAGIAGIIATNTTIERDGIKGSDARYASQAGGLSGSPLTAMAL
DRVRWITAHTDLPVMGCGGIMTPADAQAMFDAGARLVQLYTGFIFEGPALVMGINRLTRP
GKGARA

>PFR_JS14_111311PFR_JS14_1113[10rotidine 5'-phosphate decarboxylase11274755:1275564 Forward
MSGGFGARLQALADERGRLCVGLDPHEPLVRAWGLDYDAAGIERLARDTVAALADEVMVF
KPQSAFFEVFGSRGVAALGRVLDDIRAAGALSILDVKRGDIGSTMSAYARAYLSDDAELR
ADAITLSPYLGFEALRPAIDLAHATGRGLFVLCHTSNPEGEEVQFATHGGHTIAQGVVDH
AQAENTEHGLDDMGLVIGATHDNAGVDLSGFTGWTLAPGIGAQGGTVEGLSAIFGASAHH
VLPSSSRGVLRAGPDRQALQEAARALILH

>PFR_JS14_111411PFR_JS14_1114(lIntegration host factor family protein11275727:1276038 Forward
MAIPTLSPEQLHSARCAATLARRARADFKMRVRQGNLTLSEALDLASCDDVLAHVRVIDL
LKALPRVGDKRAAGIMERLDIASNRRVRGLGRHQLAGLKTEFH
>PFR_JS14_11150PFR_JS14_11150IGuanylate kinase11276042:1276662 Forward
MNDTAPSAREHQPEAVPRANGAERLSPRVYVISGPTAVGKGTIVERLRRIHPEIFVSCSA
TTRKPRPGEVDGVSYYFLDDAQFDELVTSGGLLEWAGVHGDRYGTPREPVERALREGRPV
ILEIDLQGARQVRHSYPQAVEIFLAPPSWEELVHRLRGRGTENQDQQSRRLRTARHELDA
EDEFDHVVVNREIGTTVREMVDLMRL

>PFR_JS14_111611PFR_JS14 1116/IDNA-directed RNA polymerase, omega subunit[11276722:1277090 Forward
MRFNLTSTASIRPSSEGIINPPVDELLEHVDSKYRLVLFAAKRARQINAYYSQLGEGLLE
NVGPLVETSVQEKPLSIALREIQSGVLEYKKIDPVAEANARAEAAKDPDFKFDDPFSGID

PA

>PFR_JS14_11170PFR_JS14_111711S-adenosylmethionine synthase MetK11277156:1278346 Forward
MPRLFTSESVTEGHPDKVADAISDAVLDEMLSKDPSSHTAVEVLISNGVAVVAGEATTES
YVDIADVARARMLEIGYDSFDKGLDGATCGVMVALNNQSPDIAHSVEHSWEERNNKATDD
ADRQGAGDQGLMFGYACRETPELMPLPIHMAHRLAQRLAEVRRTGVLGDLGPDGKTQVTI
EYDGLKPVRVVNVVISTQHLEGVDLQERLTPEIRQEVIAPVMEGYDIDSREMTTLINPSG
TFVIGGPMGDAGLTGRKIIVDTYGGMARHGGGAFSGKDPSKVDRSGAYASRWVAKNIVAA
GLAQRCEVQVSYAIGRANPTSFYVNTFGTGAAPDDRICDAAKQVFDLRPRTIIDQLDLKR
PIFSQFTNYGHFGREVPDARWELTDRADALLAAMKG

>PFR_JS14_1118(1PFR_JS14 1118[IPrimosomal protein N' PriA[11278457:1280478 Forward
MMTIQQPDGGAGTHPGIARLALDVYLPHLDRFFDYSIPDRLAQQVQLGCRVRARFAGRMA
NGFVVGLPARAEVDKLSPLDRVISPEPVLLAQQVSLLRAVADHYAGTFADVMRLAVPPRH
AATEAAEQNPWPAPDARDVPGGGLTEVDDGRRFLDAVGQSRPVRAHWCALPRWRSDESGL
DDWTRGFVQAVGAAVGAGHGALVIVPDVDRVRRMRDVLRAVLGPGCVAELHSELGPAARY
RNYLAVSRGQARVLVGTRGASYAPVHDLGVICLWDDGDDLLSEPRAPYPHARDVAALRAT
QESCALLFGSYARTAEMQAWVSTGWLVPLGLTPARTRRLAPPVRAAIDSDIDLQRDPMAA
AARVPKEAFETIRTGLLSGPVLVQVPRAGYLVALSCQRCRTPVRCPTCGGPVGADRLGAG
QRRLTCRWCGRSLNNWSCPVCGSRELRAPVVGSQRTAEELGRAFPSFRLVYSSSAQKVVDQ
VGATPALVVATPGAEPRPEAGYSAAVLLDAGLMLTRADLRAAEESYRRWLTVVSLVRSGD
QGGTVSVVGPAEERTVQALVRLDPAGFAERELSDRQAAGFPPAVRMVAVEADEKTLADFR
SVVEWPSDAQELGPVPIADSTPGSTEQLWRLMVRIDRTMGGELIVAARRALSIRSARKRP
GAVRVRVDPIELF



>PFR_JS14_11190'PFR_JS14 1119(1Methionyl-tRNA formyltransferase Fmt(11280556:1281503 Forward
MRIVFAGTPDLAVPSLRALSRAGHEIAAVVTRPNARSGRGKQLVSSPVARAAEEMGIAVL
KPEHPRDPGFADQLARLSPRACAVVAYGGLLPQSLLDLVPDGWINLHFSLLPAWRGAAPV
QRALMAGDTQTGVTTFRIVKKLDAGPLYRSVRVPIGPDETAGELLDRLSVIGADVLVETF
ADITAGLEPVEQDDDGVSIAAKVSVDDARIDWRQPAARIVNLVRGTNPAPGAWSVLAGRH
FKVLRVVPAGDTGAGTALLSGELRATNKHLWVGCGDGAVELIQVRDFGKKSMSGADWARG
ARPTPGIRFEAADHE

>PFR_JS14_112001PFR_JS14 1120(Putative ribosomal RNA small subunit methyltransferase B(11281496:1282965 Forward
MSEQRHSDHRTAGRDSGRARDRSAGDRRRPSTDRPGARREFNRDGTPRRPMDRPRRTAFE
ILREVDRRGAYANLATRQAINDQELTGRDAAFVTELAYGTCRMLGTYDAILAQASGRDLN
DLQPDIVDALRLGAHQLLGMRIPDRAAVDTTVDLAAIVVGERVAGLANAIMRKVAAHDLE
AWCRQLAYDEQDFRCLVSGHPDWIVDAYQDLLPTEEVDAALAADNIAPVPTLVVRPGLYK
RKDLLRDGGDPTRWSPWGVIRPGNPGDLGAVRDGRAGVQDEGSQLICLAATRADIPRDLP
WLDMCAGPGGKSALLRGMAPEHGAFLTASEVQPHRAHLVAQSLRRYPAEGHETICADGTA
PAWQRDSFGLVMADVPCSGLGALRRRPDARWRKDVDDLVELGDLQRSLLSSALDACRPGG
VVAYVTCSPHRMESADIVLADTSRFEILDAPALIPEVPGAAASTDARFIQLWPHRHGTDA
MFMALLRKR

>PFR_JS14 112111PFR_JS14_1121[Ribulose-phosphate 3-epimerase Rpe[11283000:1283662 Forward
MRITPSVLNADLADLAGEVARIPSADAVHIDVMDNHFVPNLTLGLPVVSSLQRHTKLPFD
IHLMIEDADSWAPQYAEAGCESVTFHAEATSAPVRLAREIRRLGSAASLALRPATPIEPF
ADLIAEFDQVLIMTVEPGFGGQKFLDIMLPKIRRTRAIAAASGVELAIQVDGGVSVDTIG
RCAEAGADVFVAGTAVFRATDPDEMVTTLRQTAMQAAHSH

>PFR_JS14_1122(1PFR_JS14 1122(1Aminopeptidase C[11283722:1285053 Forward
MTSPNSEFSLDRYADLTARFTADPTARVAQNAVSTTNADKLSLDRQVLTSIDTSVSDKVD
TWKVSNQKQSGRCWLFSGLNLLRSHLINDLKLTPDFELSQNYLHFFDKLEKANWFLASMA
EMSDRDIDDRTVHQMLSDPISDGGQWDMFVSLVNKYGVVPKYAMPETDSSSSTRVMNRRL
EEILRRGALIVRGAADRGQADAARESILTQVHRVLSIHLGTPPASFLWQYRDKDNAFTRV
GQLTPREFADTVVPINLDDFVCLVYNDPRTSSGFNTMLTVDHLGNVVGGRPIRYLNVEIDV
IKKITIDQILAGHPVWFGCDVLPQFDRDIGYWDLHLHDYEGLYGIDMDTTKANRMVSGAS
AMTHAMMFTGVDLLDDAPRRWRVENSWGDDHADKGFFTMNDSWFDQYVFEVAVPKASLDQ
SLRDTLATEPKVLPLWDPMGALA

>PFR_JS14_1123[1PFR_JS14 1123[IProteasome assembly chaperones 2(11285154:1285963 Reverse
MRDPVVIAAFEGWNDAADAASEVVNHLTDTYPTDLIWELDSEDYYDFQTTRPKVEMVNGR
STLRWPTIRMSVVHMPHRDLVAISGPEPNLRWRSFCRILVSTFRACNPTMVIILGAMLTD
SPHSRPLPVNASSSDNRIIAGLGIEPSQYEGPTGIVSALADECRKQRLECVSLWASVPHY
VSGSPNPKATLALLGRVEDLLDEAIDLGDLPELTRAWQRGVDELADEDPDVAEYIQGLEE
QQDAEQLPGSTGDALAADFQRYLRHRRTR

>PFR_JS14_112411PFR_JS14 1124(15-methyltetrahydrofolate-homocysteine methyltransferase metH(11286136:1289603 Forward
MLGHEVILGDGAMGTMLQAAVLGPDDFEGHDGCNEILNVTRPDVILDIHRAYLAAGSDVI
ETNTFGANAAALGEYGITDRLAELAGAGARLARRAADEAGPGHWVFGSVGPGTKLPTLGH
IDFVTLRDAYYTQVSAMIDGGVDAVQIETCQDLLQAKAAVIGARRAARDAHVDLPIIVDI
TVETTGTMLLGSETGAALTSLAPLGVDVIGLNCATGPTEMSEHLRYLSAHADCAVMAMPN
AGLPELTADGAVYPLGPDEFARAQLDYVERYGLAIVAGCCGTTPEHIARLRAALGAHRPV
EHRDPELVNTVSSLYSEVELRQETSYLAVGERTNANGSKAFREAMLAGDLETCIDLAKAQ
SREGAHCLDLCVDYVGRDGVDDMAELSQRFSTAVTLPVMLDSTEPEVIRSGLEHLAGRCI
INSVNFEDGDQPGSRFARLMPIIAEHGAAVVALTIDEEGQARTAERKVAIAERLVDQLVG
TWGMDEGDILVDCLTFPIATGQEETRRDGLETLNAISEFKRRHPRAGTTLGVSNISFGLN
AAARVVLNSVFLHEAVEAGLDSAIVRAAKIMPMERIDPEQRQVALDLIYDRRTPDYDPLT
RMLDMFAGVSSADVRAEHAAELAALPLNERLRQRIIDGDTNGLTDDLDEALRTRGALDIL
NSDLLEGMKTVGELFGSGQMQLPFVLQSAETMKRAVAHLEPHMDSTDEAGKGILVLATVK
GDVHDIGKNLVDIIVSNNGYTVVNLGIKQPISAIVEAAKQNHADAIGMSGLLVKSTMVMK
DNLAELDRLGVGKDFPVMLGGAALTRTFVEDDLQRDFSGQVRYAKDAFEGLSLMDSVMAI
KHGDPDAALPEPRKHRVVAMPRATVEPADGGPVRSDVARPVPGSLDVPRAPWFGNRMAKG
IGLAEITEWLDERALFTGRWGLRGPRKTDGTRDLIEQEGRPRLRGWLDRIAAEGLAVPGV
VYGYFPCYSQGNTLILLDPTTPEALDSEASRFDFPRQAAGRRLCVADFFRDRREAEEFGP
DTVALQLVTMGERFSQVTAELFAANAYRDYLELHGLSVQLAEALAELWHHRIRTELGIAG
EDGEMTAMLQKQAYRGGRYSFGYGACPDLDQRSLIEDLLQPDRIGVHLSEEFQLHPEQST
DAIVVTHPEAKYFNT

>PFR_JS14_1125[1PFR_JS14 1125(1Signal peptide peptidase SppA[11289756:1291012 Reverse
MSIPQPPDDAATRGAQPPPDRPPEGAAEQPPPPFQPAPPFFPHVVGGYPPAAPPAGLKRG
FGQGMGVALGIGAVLCALSLISAIAMVALVGVARIGRANTSAETSVTKTLWGSSSAKNTL
RAISVSGTIQASGGSSSGMFSSATYGYDVAKLIDSLTADSAAGLVLLMDTPGGSINGSRA
IADAVDRYEQRTGKKSFAFVEGMSASGGMYAMAGVNRIYADQGTMVGSIGVIMGPFARYR
DVTAVDGGLLGNGVTASGGIDQFYLTQGEAKDFGNAFRDMTQKERDVYTAGLSREYDAFRV
NWVSTSRGIAPETIRNDLGAYMFDAQTAKDKHLVDDVLGREEAFRQIARDAGVDPDQTKL
VTDAEPGFLSSLMGSRKQAFGHGEALQAGEGVKASSSLCTGAPAVLAWTGDMNAMCGR
>PFR_JS14_1126[1PFR_JS14 1126 HAD-superfamily hydrolase, subfamily IA, variant 3(11291196:1291921 Forward
MTSVSPRLPAAVLWDFDGTILDTEPAWMASEIAYVASHSAVWTLDDARGYIGASWRTLGN
ALGQRIAEETGTTGLDPWDIYQSVSAGVVDQVRAGQAPLRPGALELLDALGAAAVPCALV
SSSPESLLRAGVAALGIPDPFEALIAGPMVEHGKPAPDCYLLAAATLQVPIGQCVVLEDS
PTGCEAGQRSGALVIGIPSVAPLPSVAGQLRRDSLVGLTVADLAAMVRAHGAHSAHKEDS

Q

>PFR_JS14_1127011PFR_JS14 1127(1TRNA (Adenine-58-N(1)-) methyltransferase11291918:1292988 Forward
MSQLDPAALSGVHTGPLRAGERVTLTDIKGRRHTLVLEVGKDFHTTKGAVNHDEMIGRPE
GGVVTTAGGAQFTVFRPLLYEYTVGMPREAAVIYPKDAAQILMWTDIFPGARVLEAGVGS
GALSLSLLRAIGPTGTLHSYERRQEFADVAELNVTSFLGGTHPGWTITVGDLVDEIADEP
IDRAVLDMLSPWDCIDAVAERLVPGGLLCCYVATTTQLGRVADQLRYHGGFTEPSLTETD
VREWHAEGLAIRPGHGGHGHTGFLVISRRMAPGVDAPMKKRRPAPAAYGADYAGPVPRNV
LPEQLAANRQRSLDDSDQIAPAVKRALRRHVDAQRSIHPADGAQRAQPAPGDGHDE
>PFR_JS14_1128[1PFR_JS14 1128[IProteasome subunit beta11292981:1293847 Forward
MSSLDRMNETQWSRPHARPGLDDALMSASTSSFVDLLHAVHPELLATAGVGTDGVQPTRA
TTIVAVKYRDGVVMAGDRRATRGHEIAQRDIEKVFAADEATLIGVAGAAGMAIDLARLYR
LELSHYEKLEGASLSFEGKANRLATMIREQLTMALQGFVVVPLLAGWDPHRREGRVVSYD
ATGGHYEESEFASIGSGSAFARGSLKKLHHPDLERDEAALVCIQALFDAADDDSATGGPD
LIRAIYPVVMSASEQGVHGFSDDAVAGLTNTMMSGRHGRPNGPGAASS
>PFR_JS14_112911PFR_JS14 1129(IProteasome subunit alphal11293844:1294569 Forward
MSMPFYISPDQMMKDRAEFARKGIARGRSAITARYHDGIVFLAGNPSHTLHKVSEIHDRI
GFAAVGRYHEFENLRVAGIRYADLRGYAYDRADVSARALANSYAQLLGTAFSAGAEKPYE
VELVVAEVGDADPDTAVAQGGDHADRLYRINFDGSVSDEGPFAVIGGHPGAVQDVLRTRL
DPTAPLAMVVSTAMDALRRGGSPELGPADVEVAVLDRTRIPSRKFVRLDVAQVAGLLGKE

S

>PFR_JS14_11300/PFR_JS14 1130(Prephenate dehydrogenase(11294571:1295665 Forward
MARSTSTADDEESQPLSPVVIMGTGLVGASIGCALTAVGEDVRLRDRYRSHAVVAAGLGA
GSVEHPIPTSVHLVVVAVPPQAVPEVVDWALSHYRNAVVTDVASVKAPVLADLRARGRDL
SRYVGSHPMAGSQYSGPLTATATLFVDRTWVVARGTGNEASQRMVERLAVMCGAHVVHLD
ADEHDRAVAEISHMPQLMSSLTAARLRDVPASDLLLAGQGVRDVTRIAGSDPALWRQIIT
ANSTEIGTQLRAIRGDLDRLIDQLDDPDAIADLVERGREGVAALPGKHGRKIGDMSAVVV
EIPDTPGALARLFTDIQAQGINIEDLSIEHGLSREVGYLSVAVDAERAPDLRAAMVRAGW



DLRS
>PFR_JS14_1131[1PFR_JS14 1131(IPutative cytidylate kinase[11295705:1296376 Forward
MADKPALVIAIDGPSGAGKSSTARGVACRLSMAYLDTGAMYRAISWACLTDGVDPTSHSA
LFARAETADLQMGLDPRHPTIIVDGHDVTREIRDPRISDAVSAVATTPEIRTLLTSHMRQ
IINRNPRIVAEGRDVTTQVWPQARVRVLLVADAETRIARREAQLLGKVDRHRVSSSIVDR
DRKDSTMSEFDKPAPGVTLIDSTYLDLGQVIDQVVGLVPTELR
>PFR_JS14_1132[1PFR_JS14 1132[1GTPase Der(11296491:1297840 Forward
MTIAETAQAQSTRPVVAVVGRPNVGKSTLVNRILGRREAVVQDTPGVTRDRVSYDANWAG
REFVLVDTGGWIAKAEGMSAHIAEQAEMAIQLADAVLFVVDAKVGLTDEDEAVVKVLRRS
GKPVVLAANKVDDERVEAEASSLWQLGLGEPYPVSALHGRGSGDLLDALVKVLPKTSAVE
PDEVGGPHRVAIVGKPNVGKSSLLNRLARAQRSVVSDVSGTTVDPVDELVTIAGEPFRLI
DTAGIRKRVKEASGSEYYAWLRTQAAIERSEVCVVVIDASEPISDQDLKILSSVEEAGRA
MVVAFNKWDLTDEERHRYLGREIEQDLQTWKWAPTVNISALTGRNVDKIAKAVNKSLAGW
ETRVSTGKLNAFLGRIVAANPHPVRGGKQPRILFGTQAQNRPPTFILFTSGLMDAGYVRF
VERKLREEFGFEGSPVHIQVRARAKRKDR
>PFR_JS14_1133[1PFR_JS14_ 1133[IProtein of hypothetical function DUF170611297875:1298384 Reverse
MAVPRTKDELLVAIADNYAKLSIDLGRVPASRAREASMPGHVAGTVMSPADLVSYLVGWN
EQVLEWFTERQRGVEPDFPARGLGWNQLGELAQRFYADHGELTWPQLLDRLARAEQGLIE
LVSAHDDTELYGRPWYRTHTAGRMIQFNSSSPYANARRRIRAWLRDQGL
>PFR_JS14_1134[1PFR_JS14 1134(Major facilitator superfamily protein 35(11298508:1300010 Forward
MSLTKRQRWTLLATVSIGLLLITLDNSILYTALPLLTEELGANGSQTLWIINAYPVVIVG
LLLGAGTLGDRVGHRRMFLIGLVIFGVASAAAAFSPSPAWLIASRAVIAVGAAAMMPATL
ALIRLSFDVERERNFAIAVWGTVSVVGSAIGPIVGGLLLEHFWWGSVFLIGIPFVVIALI
ATVVVAPPNDPDPSKHWDAISSLQAMVGLVGAVFLLKELANVPPNWTVVVLGAVAAGLGL
TSFVRRQQRSNDPLLDFAIFRNRAFSAGVLAAAISMFAVSGAQLMTTQRFQLVEGFTPLE
AGLLVTVVAIGSLPTSLLGGLYLDRVGLLPLIAGGLAVSAIGTAVMIFGIEDHLFWLMVA
GLLISGIGLGAVMSVASTAIVGNVSARRAGMASSVEEVSYEFGSLIAVAVLGSMLNFIYS
ATVRLPPGTPAVARSSLTEAIGVAQGDQAIVGAANAAFDNGFLVTMIVLTVVLALGAAAT
ARLLRHYGPGSRSQEFSDNH
>PFR_JS14_113501PFR_JS14_1135(1TetR-family transcription regulator11300036:1300614 Forward
MRPSKRDAILGAALGVVERGGVSAVTFESVATAAGVTKAGVVYHFPTREALLLALQEYLA
HQWQLDLEAQLGTPVESASQGDKLAAYARDSSHSSSRAELLLMLETVDDPQAYAPWHAVM
SRWTPALDTDQPMGDAELDHAVARLAADGLWLYESLSTHALSPGVRQQIVSRLSALAHRP
DGPAAPGGPGRH
>PFR_JS14_1136(1PFR_JS14 1136(1Zinc-binding dehydrogenase family oxidoreductase11300660:1301586 Reverse
MRAAVVEEFGSPPRWTEVPDPVVDVVAVGLHPRVRSQAAGSHYTSTDELPLIPGIDGVGR
DAEGRLRYFVLRDTVHGSMAQRAVIDVRHSVLLPPGADPAQVAAVMNPAMSSWIALRQRV
GLRAGQSVLVLGATGNAGAMAVRVARRLGAGRVIAVGRGAQRMAAADPDAIVALDDAPDR
VAEQLGRAASDVDVVLDYLWGRPTADALRAIVPARHDDDQKLTWVQIGSVAGTESPIPSA
ALRATRLDIVGSGQGSVPATRIVAELGELLDEVAAGHFTSDVLTMPLSQVGQAWLTGTHG
TQRVVLVA
>PFR_JS14_11370PFR_JS14_1137[1Putative membrane protein11301695:1302570 Reverse
MSPALPARSTLFGPSLVVTGLFCQETGASIAVMLFPAVGPAGIVALRLVFSAIILCAVAR
PSLRGRRPIAWYTAIAFGLVLTGMNLFFYLALDRLPLGTTVTIELLGPLTLSVVAGRRWM
NLVWAGLALVGVVLLGGSATHLDPLGVAFTLVAAAFWAGYILLSKATGRHFAGIQGLAVA
MVAGSVVTVPIALATTGSRLFGPHVLIAGLGIALLSSVAPYALEMTALRRTPAATFAILL
ALAPAVAAAAGFFILGQTMTIHDVFGIVAVICASIGAVCTPPGKPGGRQKA
>PFR_JS14_113811PFR_JS14_1138[IHypothetical protein11302741:1303262 Forward
MESESGGAGNFHGAKGPHAEGSAGDGHRDEAAATLDALSADRHRLADRLAVPWALMAAFG
ALAAWWVGSAVTTTPGSGYEPPLAGWMTLPVALVIAHLVRRGTGIRFRALGARANGAMLA
VLVACLLLFSVSLGAVSLGMAWLVGVMSLVAFGVTTWLSGVAYRSAVERVRRG
>PFR_JS14 11391PFR_JS14 1139[ITranscriptional regulator(11303255:1303560 Forward
MVEARFDAVIHAPLRLRICGLLRPVDGLDFALLRDSLEVSDATLSKHVKTLTAAGYVTSR
KAASTERSDGRRIMWLSLTGPGRLAFDGHVRALREIVGTGS
>PFR_JS14 _114001PFR_JS14_11400S-ribosylhomocysteinase LuxS11303957:1304421 Forward
MTQHMNVESFNLDHTKVKAPFIRVADVKHLPQGDTLTKYDVRFCQPNVNHLDMKAVHSVE
HSFAECVRNHSDSVIDFGPMGCQTGFYLIMVGEPDVPRIADLVEQTFRDILALDAVPAAN
VVQCGWGANHSLQGAKDAVSTMLRHRAEWEQVMA
>PFR_JS14_114111PFR_JS14 1141(]Antiseptic resistance protein(11304613:1306193 Forward
MPLNPTQHTGINPDRRRWIALIVLSLALFMASMDNTILNVALPTLGRELGATTDELQWTYV
DAYQVTYAGFLLVAGGLVDRWGRTRTFVAGVAVFGLCSLAAGLSTNTTMLILARGLTGIG
AALLTPSTLALISVLFRRPGERTTAFAIWSGANSAGAAVGPLLSGGLLAHFSWGSIFLIN
VPVAALCLVGAVFLLPRVRAERDEDHIDWPGTGLSIAGLCAVCWAVISAPGLGLFSAPII
FAFLGGIALLVGFVWWQHHASAPLLRLSLFRSRPFAVSVAVSGLVTAGGAGALFVLTQFL
QFVLQFTPWQSGLSIMPVAAMMLVGAILAPISLKRIGIKRAVIAGLICVALGFTLLSLTH
VGMTYLQMLPGAMFFGLGAGLLMPAATQAVMDSLPSESEGAGSATNSALMQVGSAMGVAI
TGSLLAWRYREVMSADAAVRGLGEPLHSDILASVGRAFDLSSGGAHPDILAALKRGFVSG
MQVGLGASAAVVVLATIAVAIFFPRHPVAPDEAEIEGSEPKASPAP
>PFR_JS14 114211PFR_JS14_1142[Nitrate/sulfonate/bicarbonate ABC transporter, permease protein(11306500:1307390 Forward
MASSRFTRHPAPTGVRIGAPLVVGALLLLAWHAVVSTHTVPLTLLPTPGSVWSRLVHDIV
HGELLARTATTIWEAVLGCIVATVFALPVGYLVARVRLAEAAISPYLAASQAIPAVALAP
LLVIWVGYGLTPIVLLCSLIVFFPLLLSTVLGLRSIDHEVVEAAELDGASGWRMIRYIEA
PLSRAALLSGVRNGFTLSVTGAVVGEFVMGGTGLGLVVSMQSASADTTGLFSTLIVLCVL
AMVIYLGLIAVERFTDPYRVPRAAHPVPLETAPDLRLVAATQAHQSHTSAQKELVA
>PFR_JS14_114311PFR_JS14_1143[1ABC-type nitrate/sulfonate/bicarbonate transport system, periplasmic component
(Precursor)11307387:1308394 Forward
MTRHSRLTRFLLVLLALTLGTAMSACGNQSGSSSASSSAGIPLTVGLTYTPDIQFSPFYV
AVQKGYFADEGLNVTLRHHGASESLMGALQSGTEDVVYAGGDEMLLSRSQGVDVVNFATM
YQSHPAELIVPQGSSISSFADLRGHSIGIPGPFGENWYALLAMLRQAGLTQGDVNIQSIG
YTQQAALMGNKVDAVVGFSNNDAVKFGQAGFPIREIRLDAATPLVALGLGASKATVTDKQ
DQLKAMMRALDKAVAYCTSDLDGTVALTEKYVPALSDDAQRAAARATLEATNKLYGSQLG
KQDAQRWSDMATFMAESGIISKPVDAKESFVSLVG
>PFR_JS14_114411PFR_JS14 11441Homoserine O-acetyltransferase (Precursor) 11308576:1309829 Forward
MGHPGDGDDAASASRGIPGMTSSRHQYLPPTPEDIVETKFMDLFDTPGEPMHLVRGGTLP
GITVAYETYGTLNERRDNAIYICHALTGDAHAAGYHEGDDRPGWWDALIGPGKAIDTDRW
FVVASNILGGCSGTTGPSSVNPETGKPYGLDFPLLDMHDFVVVHRALLTKLGVPHLHAAV
GGSLGGMQVLDWALTHPEDMNQAVVIASSSRLTAQNIAFSAVGREAIMSDENFMNGAFAE
NDTNPDVGLAVARMMAHITYTSEEGFEEKFGRRPQFDAQQPGFGVDFAVESYLDHQASSF
IGRFDALSYLYLTRVMDYFNPFADAHALDRLVATPVRFLVMSFDSDWRFGTAHSRRIVRR
LQDAALPVSFREIHAPWGHDSFLLHIPPYLDSVRAFVEQPAVPRPTIRRRRLRKWGR
>PFR_JS14_1145[1PFR_JS14_1145[1Methionine biosynthesis protein MetW(11309826:1310512 Forward
MSQSSARDSVIGGANRLGEGLLRQDLQSVARLIRPGERVLDLGCGTGDLLAYLIGAMGCS
GTGVERDPDAVLQVIGRGVPLIELDLDTQLEEFGDDSFDVVVLSRTLQAVLKPKEVLLQM
RRIGQRMIVTMPNFGYWRHRLRLLTGRMPQSKDLPYTWYDTPNLHHTTLVTLEELFDDCG
LDIERRIPLDGDGRRPRLPLELTQHTANVLAGSAIYVLTRRDAADAPA
>PFR_JS14_11461PFR_JS14_1146(Transcriptional regulator, AsnC family11310648:1311061 Forward
MSFTEIGRETGLSTSAAQQRVRRLEQRGIITGYHARIDGAALGHTLAAFIEIRPLGQVDE
SLVDVLASMPEIVSCYSVAGDASHLCLAEVTSTQELDDLLTRIRTAVNVSTSTTVVLRTL



FRDRPPIDDPDVPAAKR
>PFR_JS14_114701PFR_JS14 1147(1Hypothetical protein11311155:1312789 Forward
MNTTSDIVAAGSPVALRGWSRLLRGDHAPVRLHWALASLLSLVAGALLALGFQPFGLWPT
TVVGIALLSWLSDQARARRVAWCGLLAGLALYSMTVSFQAVVAWWLPVLMVPVLACWVLL
TALGQHYVQFLRAWPLWSASIWTLVEALSARFPFGGFAWDRLAFTLPDQPLGGYLWLVGA
AGAGWLLALSGCLVVVVVRAVVARGGRWLPRMAAGIAAMGLLAAGGAVLSAVPATTGAGR
GVTVGVVQGNVDGSAGPHTMGYARSVTDNHLSETIMAMARARTGLDAMPDFLAWPENSTD
MDPNQDEETHQLIADAQAIAARPILVGAVTLGPGDDGRQTAGLWWDASGETARYAKRNAV
PFGEFTPLKDLVFAIAPMAREVGRQTIPGTAPGVITGTLPDGSSVRVGDIICYELAFDST
VYDTVRHGAEVVVVQSNNATYAGTMQPRQQFAITRVRAMEMRREVVVSTTSSLSGLIDAR
GRVVEHSQEDTAWARTFTVPTRQGVSAGVSTGPAFEAIACAVAAVAVVAGLVAPRRARRG
GSLH
>PFR_JS14_1148[1PFR_JS14_1148[1ApolipoproteiN n-acyltransferase Lnt/dolichol-phosphate-mannosyl transferase Dpm1111312876:1313682
Forward
MVDHSESLDKVLVIIPTYNEAENIESIVERLRQAVPQADALIADDNSPDGTGDIADRLAA
DDDHIHVLHRAGKQGLAAAYVAGFRWGLERGYDVLVEMDADGSHQPQFLPSMLNALRDAD
MVKGSRWMPGGEVVDYDKKREWLSRLANIWVQASMNIPVRDTTGGFNAFRASALRKMNLD
TIASKGYTFQIDLTRRVLDDGGIVREVPISFPDREKGESKMSGSIIGEALLRTTQWGAQR
RGAQVAQFAREAADRVEPLVDRVKDKLD
>PFR_JS14_11491'PFR_JS14 1149(1PF13397 domain protein(11313778:1314116 Reverse
MADRALRGMGLGAKSFEDEEGVEFATRKVLGFTCPKGHHFEVTFSTEADLPTEWECPRCG
AVATRSDGTKAEDKQVKPPRTHWDMLLERRSVSELEDLLAERLEVVRKSPHY
>PFR_JS14_115001PFR_JS14 1150(1Glycerophosphodiester phosphodiesterase family protein(11314223:1315020 Reverse
MVSRRRTADDYEFFDAPFAAMAHRGGWDALVPARFENSLLAFEHAVNDLGYRYVETDVHA
TADGVLVALHDTRLDRVTDMHGAVAGLPWRVVRRARIGGSEPVPTMDEVFEALPNTRINI
DIKESGAIAPLAAAIRAHRAEDRVCVASFSPRRLAGFRALMGDRVATSVSVGAVAWSAYV
PWLPRVLNSGAQVFQIPTSQAFGAVGIPVLTRNLARVAASRAMRIHVWTIDQSDEMVQLM
DSGVDGIVSNRIDVLRRVARERALW
>PFR_JS14_115111PFR_JS14 1151(IHypothetical protein11315065:1315589 Reverse
MEYVSLTSTDRSLRCAHLTRLRQRASVMATHGISPALPRRDIPRRERFAWRARIRANPPA
LLAYRVVVAIIGFAFIIAAGLTGWLPGPGGIPLFLAGMAILASEFRWAHSLTIRAMGVLR
AFGRQSRRRKTLLVCGFLAAVLLLGYVALIIVGSPGWLPGWLHAALAMLPGVRG
>PFR_JS14 11521PFR_JS14_1152(1Pyridoxal kinase[11315727:1316596 Forward
MTRILCSVQSEVSYGFVGNSAVVFALRRIGVDVWPVNTVQFSNHTGYPSWRGPRLTPIDEA
EIVRGLDELGILGQLDGVLTGYLSGPSMGRQIMAAVQLVKRRRPTALYCCDPVLGDDETG
FYAAPGTLELFREQALPLAQVITPNRFELAALTNLPTSSLEEILIAADTLLDAGPSTVVV
TSVPSLRPSQGAGHDDRIAMVAVQRDGAWQVSTPRLPGEFSGAGDLTSALFFAHSLAGES
PGQALSHTASSIHGVLGATVAAGSRELELVAAQRELVHPSAVFEAERVR
>PFR_JS14 _115311PFR_JS14_1153[1UDP-N-acetylglucosamine 1-carboxyvinyltransferase MurA11316687:1318156 Reverse
MTQNQLAEELSTSQSAIHRIESGHQNLSLETINRIAGALESPLIVPGNSSTLNFRIGGET
HLSGSIETRSSKNAAVALLCACLLNQGRTVLKGIAHIEEVNRLLEVLTSIGVDASWSPDG
KDLTLQRPETLDLENMDVAAARRTRSILMFMGPLSRFFSEFRLPYAGGCDLGVRTVEPHM
QSLRHFGVNVLATEGFYRASVTRTGPDTRHIVLTERGDTVTENTLMAAAVSPGVSVIRNA
SSNYMVQDLCAFLMLLGVEIDGVGTTTLTVRGLSAAPSMDVSYEISEDPIEAMSLITAAV
VTKSELTITRVPIEFTEIELSILGEEMGLHYGLSSEYKSGNGLTRLVDLTIYPSELKAPP
DKIHPMPFPGLNIDNLPFFAVLAATAHGQTMIHDWVFENRAIHLLQLNQLGAHVQLLDPH
RLIVQGPTRWRGREMVSPPALRPAVTIMLAMLAATGTSVLHDVYVINRGYEDLPARLNAL
GADIETFYD
>PFR_JS14 115411PFR_JS14_1154[ Dihydrolipoyl dehydrogenase11318369:1319769 Forward
MSAHYDVVVLGAGPGGYVAAIRAAQLGLKTAIIEKKWWGGVCLNVGCIPTKALLRNAELA
HLVQKEADTFGISGQVSFDYGKAFTRSRQVSERMVKGVHYLMKKNKITEYNGWATFSDAR
TLQLAGNDGTTDTITFDNVILDTGATVKMLPGTSKSANVLSYEELIMSDSLPESIIIGGS
GAIGTEFAYVLNSYGVDVTIVEFLDRMVPNEDADISKELTRQYKKLGIKVLTSTAVQSVV
DTGSGVDVTIAPAAGGEAQVLHADKMLQAMGFAPRTEGYGLENTGVALTDRGAVAIDDFC
RTNVPGVYAIGDVTAKMMLAHTAEAQGVVAAETIAGAETMAVDYRMIPRATYCQPQIASF
GLTEQQARDEGYDVKVAKFPFSANGKAVGMGAPDGFVKIVADGRYNEILGAHMIGEGVTE
LLPELTLAQKFDLTTEEISRNIHSHPTLGEAVKEAAEGIEGHMTNL
>PFR_JS14 1155(1PFR_JS14_1155(1Extracellular ligand-binding receptor (Precursor)11319965:1321128 Forward
MRRAVSAVLAAVVGLGMVACGPNKVNSAVGDTIKIGVNYELSGTVASYGSSNVKGIEMAI
DEINAAGGVRGKQLKEVKYDSKSEPAEATTLATKLTSQDKVVTIIGPATSGSFKATIPVA
NKHEVPVVSGSATANDATVLHGKVQPYAFRTCFSDNYQGTGMADYAVKRMKATRAVIIKD
NSSDYSKGLAESFRQKMTEEGGTITNEVTYNTGDQDFNAILTSIKNQKFDVIYLPGYYAE
AGLIIKQARAQGIDTPILGGDGWDSPKLEDLAGDSALNNVFFSNHYSSLDPSAQVQDFIK
AYKARYGAEPDAFNALGYDTAKFVADSINRASSIDGPSIAQAMATTTNFSGVTGTFSMDA
NHNPVKSIVVVGLTNGKQASSESYKAS
>PFR_JS14 115611PFR_JS14_1156(High-affinity branched-chain amino acid transport system permeaseprotein LivH (LIV-I protein
H)[11321225:1322109 Forward
MDQILQQLVNGASLGSVYALIALGYTMIYGIIQLINFAHGDVYMVGAYVGYACMAHFHLG
FFTSLVVAMAVCTVLGVVIERVAYKPLRKSSRIAVLITAIGVSFLLEYTMMFFVGADVRS
YPPLPHWMQVSWHLGGVIITSLQVLIFAIAVALMIALQLIVRRTRLGKAMRAVSQDADAA
RLMGINVNNTISFTFALGSALAGAAGVLVAVYYNSINPLMGMVPGLKAFIAAVLGGIGLL
PGALIGGYFIGVVETFVSGTGFSTFKDAVVYALLIILVVKPSGLLGKNEKEKV
>PFR_JS14 _1157(1PFR_JS14_1157[1Branched-chain amino acid ABC transporter, permease protein(11322106:1323125 Forward
MTMSGSQTLGLDTSTTPSRSFVHASWFRKTVLLAAVYLVVLLLVQADVINDYRLITIATI
CINIVLATSLNLITGFTGQFSLGHAGFMAIGAYVTALVTIQIDSVWGFVLGLLAGALLAS
LVGLLIGLPTLRLRGDYLAIVTLGMAEIIRIVLLNLKVTNGAAGLQGIPQFVNWTWLFIL
TAGSVVLISNYLHSRHGRDSIAVREDEIAAESIGVNSTRTKTMSFMVGAFFGGIAGGMYA
SFFYFIKPDTFNFMKSVDILVIVVLGGLGSLSGSVIAAILLAIVSTLLQPFPEIRMILYA
LILILIMIFRPQGLMGSRELSVKLFSRLIPGRARKERTR
>PFR_JS14_1158[1PFR_JS14 1158(1Branched-chain amino acid ABC superfamily ATP binding cassette transporter, ABC
protein(11323122:1323913 Forward
MSQPILTVEHLTRNFGGLAALSDMSMTLNRGELVGLIGPNGAGKTTVFNMLTGVYAPSSG
SITFDEHGTAVELGGRKPNAICRAGVARTFQNIRLFKELTVLENVVSAMQLQESYGLLAT
FGHTPVWKRSEADIRQRSREMLGILGLADKESELARNLPYGDQRHLEIARALATAPSLLL
LDEPAAGMNPAETAELTTLISWIRENFDLTILLIEHDMSLVMTICERIYVLDHGIVIASG
TPDEVQHDPQVIEAYLGQEASDV
>PFR_JS14_115911PFR_JS14_1159(Branched-chain amino acid ABC transporter, ATP-binding protein(11323906:1324610 Forward
MFEIADLQVNFGGIQALKGISLSVEDGQIVTLIGANGAGKTTTLRTASGLERPSGGTITL
AGQDITRASARERVKQGLVQVPEGRRVFPKMSVLENLELGAFLRKDRAGITRDLRDVYER
FPVLADRLKQQAGTLSGGEQQMLAMGRALMSRPKMLLLDEPSMGLAPLFVQEIFDIIKAI
NEAGTTVLLVEQNANMALQIADHAYVMETGRIVLSGTAAELSASDEIKRAYLGG
>PFR_JS14_11600/PFR_JS14 11601CBS domain protein(11324612:1325262 Forward
MFIRDHMTANPFTVTPEDTVPKAVEVMKLNHVRHLPVLRDGKVVGVIANSDIAKASPSQA
TSFSIGEITYLFSKLKVGKVMSRDVYTIAADALLEQAAVLMRDHKIEMVPVMEGDKLVGV
ITESDILDSFVDIMGMRMRGTRLVLEATDAPGQLSRITGLVADHGMNITHLAVYPGSGTS
QIVLGVNSLNTADLETQLVGLGYRVIARLRNEPGKD
>PFR_JS14 116111PFR_JS14_1161[1Putative fructose-specific phosphotransferase enzyme IIA component(11325294:1325716 Reverse
MIRVVVAAHGNLASALVKSTAMILGSNPDVVAIDFDPEGDVHALYRSVQDATKDAAGVIF



LVDLLGGIPYNAAVRWCSRHLDSDVVTGVNLPMVIDVSTLAQQETHVPRAVSAAKAAGVS
SVASWRTGPASRHHTVTDDR

>PFR_JS14 1162(1PFR_JS14_1162[Dipeptidase pepE[11326189:1327322 Forward
MTTDGLLRTASVDELTARQQMLRARAARSGVDAVVISTGADMRYLLGRSQGSHERLTALV
VPTKGSAFLIVPELERPGWEGSSAESMGLEMSTWPDGDSPYRLLAARLGPIAELAVDDVM
PVRHAHEIRTAVDCRVEPAGELIGGMRVVKTDEEITALTAVAAAIDRVHRRVHEWLRPGR
TERQVGADIAAAIVAEGHQRPDFVIVGSGPNGASPHLEQTDRVIGAGDPVVVDIGGPAPS
GYFSDSTRTYCVGSPGDPEFATVHDIVRTAQQKAFETARAGVSAAAVDQAARTVIEQAGY
GPYFITRTGHGIGLEVHEEPYIVRGDDRLLSPGMAFSIEPGIYLPGRFGVRIEDIVLIGA
DGSPVRLNHSPTRWELP

>PFR_JS14_1163[1PFR_JS14 1163[IHypothetical protein11327352:1327684 Reverse
MSVSGEAYPGFDHAPDVLANVFHGDQGAYDAVKPSTILAKNHYPDTWAFFSYGTDDHYFG
PSLQELAQQAAAAGMTVKVDPLENAGHLMPAVRGGLGAGLEWLYPRTGLS
>PFR_JS14_116411PFR_JS14 1164(1Hypothetical protein11327650:1328669 Reverse
MTQLSRTWRSFVNWLMARNIVGPKELIPAAVIAALVVAWLVIRRHRGWTRTVAICAGVGA
VVGVIAWFLGEKVLNLTLGPMPMLGRIWVVAFFIGLGLVVANFRWSTWRRKVAAVLAAVV
LLGATVLAVNKAYQINTTLGALLGRVPANPITLPSQPTSSPSHHEDFDGAHWVAPADMPA
KGQAGNQYLPGKVSGFHPRSASIYLPPAALVANAPKLPVVVFMMGQPGTPDAPLFKDQLD
GIAAAHNGLSPIVVFVDQLGNPNVDTLCLDTQKFGNVETYINTDVVNWVRENLNVSTDRQ
DWTVGGYSQGGAVRGEFRGKASGPVGKCDECLGGGVSRI
>PFR_JS14_116501PFR_JS14_1165(1Hypothetical protein11328666:1331149 Reverse
MVLAVLGVATIAWQLSPAGEWLRHWVRTGGGTAHIGGASNVARGLVMLVDPGSIGATVAL
LVLMVSVFPYIERRLGAWRFVAALVCCHVVATGLTLGFASLIASQWPRWSDALVNGWSNG
AIPALLGVAMAASGGFNHLWRVRTRWIGLAITLTLGFYDASTFAAMTLGSMVAGLVIGAF
WWRGAERFDLWPRFRERRVLVSLVIACASLGPLLAAWSTRAAGPLEEIAGYVRTGQFESP
EAHAICRLASSHACTLAHLHQNLGWPVLLMSVLPAVIMLVLCLGLVRARRSAWFCALLVE
AAMAATTVTATVVRAKAELAWRQTHASTGFIFFVRMVMAFLPAAIPVGVVVLLLLTVRLF
PVRLPRRVAVGQLVRYVALFGVATIVYVVVGMLLAAQWSPQASVVALLHDVVTRVFGLEV
LLSLGSTLSPASTATQSLAYLTGPLVMFVALVLMARNMQVDPRELAGADAKRLRGLITRY
GGGIFAWMTQWTGVRHWYDPALEGVVGYRLAHGVAVTLGEPIGQDPMATALSFARRSDEG
GLTYCFYSVGADFARQARGFGWRALQIAEESRIELGEVAFKGKRFQDLRTAMNRAKREDI
SIVWTRLAQCSPERRREIREVVEGWQRQQTLPPLGFTLGGFAEMEDPEVRCELAVDESGH
VHGVASWLPLYRDEKVIGWLLDVMRRREGATGVFHSTIELLISKAILQFQDEGFEVVSLS
GSPLAMEPRDQPPVTDAVSGTLYQGLGSVSGLLERYYGFTSLHHFKAKFGPEFHPRYLVY
QDPTDLPKIGRALTTAYVTTEPTVRISRIKYFRGRRGSTDENGSDT
>PFR_JS14_116611PFR_JS14_1166[1Aspartyl/glutamyl-tRNA(Asn/GIn) amidotransferase subunit B[11331358:1332869 Reverse
MSVQYSDDRLMDYDEVMARFDVVLGLEVHVELNTESKMWCGCSTKFGAEPNTHTCPVCLG
LPGALPVVNGKAVESAIRIGLSLGCSIASWCRFARKHYFYPDMPKNYQISQYDEPIAYEG
EVRLDVEGTQYTVPIERAHMEEDAGKSLHVGGATGRIQGSDYSLMDYNRAGVPLIEIVTK
PVYGTGTRGPEVARAYMSYLRDMVRALDVSEGRMEQGQLRCDANVSLMPKGSTELGTRTE
TKNVNSLRSVEAALRYEICRQGAVLADGGRVKQETRMWNESGGFTTAGRSKEEAEDYRYL
PDPDLVPVEASAQWVDELRKTLPELPAVKAARLQKEWGLTDLEMRDIEGNEGALALIEAT
VVAGADQAAARKWWLGELSRRANETEVELAELPISPVQVAQVGKLVDSGKLTDKMARQVI
EAVLAGEGEPAEIVKARGLEVVSDDDTLSRAVDEAIAANPGVADKIRGGKVQAAGALIGA
VMKQMHGQADAARVRELILKALQ

>PFR_JS14_1167[1PFR_JS14 1167(1Glutamyl-tRNA(GIn) amidotransferase subunit A[11332866:1334398 Reverse
MTNDILTTPALELGRRIAAREQSSTEVTGAFLDQIDAVEPAVHAFLAVDRDLALRRAGEV
DAQIAAGERLSPLAGVPVAVKDLLCYQGLPTTAASRILEGWMSPYDATVVRRLQAGGLVI
LGKTNLDEFASGSSTESSGYGPTHNPWDLERIPGGSGGGSAAALAACEAPLAIGTDTGGS
IRQPAAMTGTVGVKPTYGGVSRFGIIAMASSLDQCGPCARNAADAAALHQVIAGYDPQDS
TSLDRPVPPVRQAAERADVTGMRIGVVRELGGEGYAPGVEARFGEAVAQLEAAGAEVIEV
SCPRFEQALATYYLIMPSELSSNLARYDAMRYGLRVGDDGHHSVEQVMRLSRGQGFGAEV
KRRIILGTYALSAGYYDAYYGSAQKMRTLIARDFAAAFDRVDALVSPVAPTTAFKLGEKV
DDPLAMYMGDLCTIPSNLAGIAAGSFPCGASPDDGLPVGFQVMAPALGDDQVYRVGAALE
RLVGPGYDAALSDRAAALPGSLVSMGKDAK

>PFR_JS14_1168[1PFR_JS14 1168[]Aspartyl/glutamyl-tRNA(Asn/GIn) amidotransferase subunit C(11334406:1334708 Reverse
MALTPHDVSRLADLARIELTDDELAELAPQLDVILNAVAGVAEVADEDIPPTSHAVPITN
AFRSDAMKLSWPAGEMLRSAPAEQDQRFRVPRILDDSDEQ
>PFR_JS14_1169(1PFR_JS14 1169(1Amino acid-binding ACT domain protein(11334929:1335555 Forward
MLLLRVELPDRPGALGQVATAMGGVGADISAIEIVERRSDGHVIDDFILAMPPGSLAETI
INACAEMPDVKVLWLSRYPDQWNLESDIEVINRMSKQRARAAEILTEDAPTVFRCEWASL
VDRKGLKVLHATERAPEFTADQLRELGDLAKAGRHAMGEDWMPDWGDVAVAAAPVDEDRT
LLVGRQGGPEFLDSELFRLEHLASVARA

>PFR_JS14_11700PFR_JS14_1170[Hypothetical membrane anchored protein(11335576:1335779 Reverse
MRRFSSDLDLTGGAPVRARPSIGEWGPDQVPTTAQKKRLRIWVSIALVAATTAIGVLMYV
FYKLLGY

>PFR_JS14_117101PFR_JS14 1171[1Methionine synthase, vitamin-B12 independent11335848:1336834 Reverse
MIATALGSFAGTDLRATARAVLGELPDRAPIVELPDRGPQASMIARTAAMLPDMPFDRRP
SGWRLAPGPSLVGRRAAALFNDDVTMTAEVIEDWQGTLTLTMAGPWTLLASLDLVRGGRA
VGDAGARRDLAQAWLAGAVDRIAHTRSQLDRPLAVQIDEPALPAVLAGAIPDESGRRRLP
AVEAQEVQESLGACVDATRGAAEDIVVIHCCADRPPLTELAAAVPDALSIDTQRLDAGSW
DALAQWFSAEPGPGMDHALWLGLLSTSTPGFGVDAIRGALDECRRKLEADPGGPADRRLA
ITPACGLASADPVDAFRALADLAAVARG

>PFR_JS14_1172(1PFR_JS14 1172[1TRNA (5-methylaminomethyl-2-thiouridylate)-methyltransferase11336880:1337953 Reverse
MRVAVALSGGVDSAVTAARVVEAGHEAVGVHLLLGAGSVPETRDARGVADAVGIPLVVWD
LRDRFEHRVLDYFTSSYAAGRTPNPCLRCNREVKFRGLLSRGIEEGFDAVATGHYARLQP
ARDGSIGLHRAANVRKDQSYVLGVLSQDDLRHCLFPLGTVTTKDEVREEAERRGLPVAHK
PDSTDICFVTEGGAAEFLAGRLADRQGDIVDARGTVLGTHHGIQHFTVGQRKGLGLRRPA
DDGKPRYVTALDAATNTVHVGQGRELLVGQVDVEDLSDTGMPLGPHWRGLVQFRAHGRAV
PARLEEADGQLRVHFAEPVSGVAPGQFIVFYDADRVRGAAEIVASHAPGPSMVPEHE
>PFR_JS14 11730PFR_JS14_1173[1Glycogen debranching enzyme GlgX11338210:1340402 Forward
MTEINRSDAAHVLGAHLSADGCHFGLWAPRAERVELALVDGDGSTQRNVDMTLGGGAWSV
FVPDVVAGQRYGFRVHAQWDPDQGLRANPAKLLVDPYARAITAGVDYSGPIFDHVPGSYF
EPDTRDSAGSVPLSVVVADSPAPEPIAERRPLEECVIYETHVKGLTQLHPTVPEHLRGRF
AGVAYPAVTEHLKSLGVNAVEFLPVHHFISEPFVMGRGLSNYWGYNSLGFFAPHAAYCSV
GTEGDQVAEFKEMVTALHRAGIEVILDVVYNHTCEGNHEGPTLSFRGIDHRGYYRLTDDL
RNDYDITGTGNSVNTAHADVLAMVVDSMRYWVQEMGVDGFRFDLATELIRDGEHHVDQNH
DFKKLIAQDPAFKGVKMIAEPWDLGPYGYQVGNWGPGWSEWNDRFRGYMRDYWRGQVDGV
DELATRLSGSADLFDHDDRPPSSSINFFDAHDGFPLRDLVTYNEKHNEANGEDNRDGSDD
NRSWNCGVEGETADEVINALRHRQIRNMVATLMLSDGVPMYCAGDEMGRTQQGNNNAYCQ
DGPINWLRWDQMEEWGDVLDTVRTFTDLRMSTPLLHANDYRYRTEVTDPTGAGLGRYELA
WMNGSSGEMGEADWHDGSRRLLGMYVSDASSVAYLSWFYSGDQPIQVQMPPAPWGESFHI
VASTCEDGEVPDADLAPGDSFTMPPRTVVTMRVAVMTTAPVPDDQPVTDQEIATGDPHIP
DTPQAAAPTS

>PFR_JS14_117411PFR_JS14 1174(Hypothetical protein11340620:1341207 Forward
MSSRSMRAGAIALAAVMMSSMVACSGPSASEKASASFHNSVSAARDALFEEAKATNQGFF
DLQESLGLQGGAEELPAQMHRYVMGNAAKYVADLNAQLKESGERTEPDTHAEMVGPVLYE
GEKKSGAEEADSRAEIVIERCVDARKSPRLDSRGEPIPGSTNLVHHILYMDHDSDGELKI



FEAWSQEVTTCPVNA

>PFR_JS14_1175[1PFR_JS14 1175[Hypothetical protein11341189:1342055 Forward
MPSKRITTWPGISALSALIAGMLLAPLPVAADGDGFAFNDRARTGVSASRSGNSISVEAW
AGGSTATTNTAGTTATEFDSTAWTRWALSPCSTIMKPAANTGALFTPETKKQAATRQGID
CTTPNTTTIATTAHHAIATMTLPDTTIKLDPDPTTNQWHAAAVGQQLWFTLDNPGPQHTT
TNTDITITLTATPGAVTINPGTINPGAHTTPIRCTTGRPRPTTTNGNQPSPVCGTSYQHP
GHYTITATRTWTITWTAQGHTGTETITRPATAPTLDVIELHSLLVPNN
>PFR_JS14_1176(1PFR_JS14 1176[Phosphorylase(11342199:1344712 Reverse
MAVLARNLRWSWHQDTQDLFEAIDPVLWEETSHDPQKLLSRASRERLDTLAGDRRYLRHL
ELAAADLSDYVSGDRWYQGFVSRHPEAPKAIGYFSAEFGVSSVLPQYSGGLGVLAGDHLK
SASDLGVPIIGVGLLYTHGYFRQSLNAAGWQQEHYPVLDPNELPVEMLREDGEPVTITLT
INHRPVVAQLWVAQVGRVPLLFMDTNVDANDEAARSITDRLYGGSADHRLAQEILLGVGG
VRALRAFCRVTGRPDPDVYHCNEGHAGFLGLERIREYMTSGDDFDTAWEKTRAGNVFTTH
TPVPAGIDRFGNEQVANEFGDFTPLPIDRVLALGAEDYEGGDPSRFNMAVMGLRLGEHAN
GVSRLHGKVSREMFQGLWPDFDVSEVPIGSVTNGVHAQSWIHPDLLELLQAQTGDSETVV
DGLDLTALDRVDDNTLWSLKRQMRGEMIKMARERLVRSCKSRGMSSEWYVSNALNPHVLTI
GFARRGASYKRLTLMIQQPERLKKLLNDPEHPVQIVIAGKAHPADDIGKGFIQQMVQFSD
DPEVRGKLVFLPDYDISLARPLYPGCDVWLNNPLRPQEACGTSGMKAALNGAANLSILDG
WWDEWYDPAYGWAIPSATNAASPEERDRMEAESLYQIIERDVVPKFYARDANGLPTGWIT
MMRETMEGLGPKILATRMVRDYVTDLYTPAAQSASALLDNDVAANLAAWKQRVRQAWDGV
AIDRVESDLPNPVAVGSRNVFSAWVKLGSLEPTDVSVQVVSGDVDADDQIHNVRIFELAP
TDQVDQQGQLFRANLVSAISGSIGYTVRVVPKHPLLHDAAELGLATVATAAVAGQDR
>PFR_JS14_11770PFR_JS14 1177(1Alpha-1,4-glucan:maltose-1-phosphate maltosyltransferase11344818:1347031 Forward
MDSTHHTPRASNNGHAIRACQPRFESALDSVGGVVSKKKRQRSAQARVRSRVTVQASADP
KPTDAQARPTEVPPEPAALSVPPPIPPGFGRIPVHNVQPVLEGGDYAAKAVENGDLPVTA
NIFREGHDAVAAAVVLTDPAGATQRFEMAQIEPIGLDIWKAWIRVGRPGDYSFHIEAYDD
RWGTWRHNAGIKFSVGQDIALVCLEGLQLLDEARDAARAAGDDAAVTLLEQAASQLDPEQ
PMTVLASLPTREDLHQAMVRWCPRRLATPTREFPLVVHRKAAQFSAWYEFFPRSIGAERH
KDGSWTSGTLASSEEMLEHVAAMGFDVAYIPPIHPIGHSFRKGPNNSLTAGPNDPGSPWA
IGSADGGHDAVHPDLGTLEDFDHFVARARELGLEVALDFALQAAPDHPWATQHPEWFTTR
PDGSIAYAENPPKKYQDIYPLNFDNDPAGIYAEVLRLMEFWIGHGVTIFRVDNPHTKPVS
FWAWLAAELHSRHPEVLLQAEAFTRPEMMHALAKVGFHLSYCYFVWRTTKQELSDYLNEL
AHETESFFRPNFFTNTPDINPKFTRSGNPAAFAIRMILAATMSPAWGVYSGFELFEHAAL
VDGGEEYLDSEKYEYRPRDFTAEPNLNQLMTKLNRVRHDHPALQQLNHTTVLETSSDQLF
AFAKRSGDDRVIVVVNLDPDNTVEGTVYTDLGALGLPADAHLVAHDELTDTVFDWNAAHY
VRLWPAQPAHILTISWA

>PFR_JS14_1178[1PFR_JS14 1178[Maltose alpha-D-glucosyltransferase11347117:1348916 Forward
MTSDQHSETPPIRALLGEDEERTADARAKLEMALSLTQPTGAVDPHDTSWFETAVFYEVM
VRSFADSSGDGIGDLAGLTEHLDYLQWLGVDCLWLPPFFASPMTDGGYDVADYRAISPDL
GTLSEFGDFIDKAHDRGIRIIIDFVMNHTSDHHPWFEESRRHPDGPYGDFYVWRDNPDGY
PDARIIFIDTETSNWTFDPVRGQYFWHRFYSHQPDLNYENPKVLAEMLDALRFWLGFGVD
GFRLDAVPYLVEEEGTNCENLPGTHDILKQVRKMVDEEFPGRILLCEANQWPHDVVEYFG
DNDECQMAFHFPVMPRLYMGVARHTREAITTILASTPPVPQGCQWATFLRNHDELTLEMV
TEDDRQYMWREYAPDPRMRLNLGIRRRLAPLMGNDPDKIRLMNAMLLSLPGSPVLYYGDE
IGMGDDIWLHDRDGVRTPMQWTADPSAGFSTATPDKFFLPLLADPYSPQQVNVTDQMADP
GSLLVWMRSMLTTRRQFPVFGRGEFIDMGGQNDAVLSFLRVLDDDKHGSQRLLCLNNLSP
EEQDVLLYLPDDAGTKPVSLLTSQAMAPIAANGEFHDTLPAWGFAWLDLSKGSDEHESE
>PFR_JS14 11790PFR_JS14_1179Maltokinase11348932:1350269 Forward
MVAPNDDPRWRYASTARWFAGKGRGGVARRIEALDWYRAPEPGHPGVRSEIITIAYPDGA
HDYYHLPISYRTAPLSDALIGPADDPQLGYAHDATRDPEAMELLIASLGRRVNSGDWSAM
LPRGDRLTGPMPARPFTGEQSNSTVFLGSTALVKFFRHLEVGNNVDIQLHEALGRYRVRD
VDELYGWVTAHFRAISGRAVHADLLMITEQLKTLGEGWPMAVESATADTDFSAHAAGIGR
ALAHVHLALVQAFPPVMLKGDDVADGMVARLDRAIEAVPALSDYRSMLVVGFNRLRGHRL
PAQRVHGDFHLGQTLLTPGGWRIIDFEGEPLRPLADRTLPDSVWRDVAGMVRSLGYAAAQ
DGSPDAPARQHWLQRSQAAFIAAYLEITGVHDQVDLLDAYVADKAIYEVVYETRNRPDWV
HIPMAAITSWHEHQFQAPRGRTHHA
>PFR_JS14_11800/PFR_JS14_1180(11,4-alpha-glucan branching enzyme GlgB[11350262:1352166 Forward
MHDKFGNLTGTDLEGFHSGGDTEAWRRLGSHVVTVHDDARGDLSGTRFAVWAPNAQRVQV
IGDFNWWQGDDMEFVPGSGVWGLWKEGVGAGARYKYKIQHRDGSWQEKADPFAFSTEVPP
ANASVVFEREHAWAPSEESWLAHRAQADPYHSQMSIYELHVGSWRKGLDYRQLAQQLPAY
LTWMGYTHVELMPIMAHPLEASWGYQVTGYYAVDPRHGSPDDLRVLIEALHAAGIGVILD
WVPGHFPKDDWALGRFDGTALFEHADPRQGEQLDWGTYVFNFGRNEVKSFLISNALFWVS
EFHIDALRVDAVASMLYLDYSRPPGGWVPNKYGGRENLEAIDLLRYINRHLYRRQPGVMM
IAEESTSFPKVSAPVDVGGLGFGFKWNMGWMNDSLEYIKLDPIYRQYHHNEMTFAMVYAY
SENYILPISHDEVVHGKGSMVNKIPQDDWRKFATLRSFYSFMWAFPGKQLLFMGQEFGQR
SEWNEAVGLEWWVDSLQWHKGLRDMMREINHVQARTPALYELDSEPEGFRWINDNDWMAN
TFSWLRFDRQGGMVACVANFSPEPYPEYGLRVPRAGRWREILNTDEQRWDGSGEAANGTR
IAQPVDGEEGAELVISIPPMAGVWLRFEPEATDS

>PFR_JS14 11810PFR_JS14_1181[IHydrolase, NUDIX family[11352202:1352987 Forward
MDDFKVNVVVDAGIGTLHWQGTVDQKTLDEAVSLAADDALIGHELHRVEASITADDLMAM
RALHRAGFRREGRRRQAVRADDGSWHDALLYARLIDDQVYGAGGFTAVMDTVMATHRLIG
HVLIRDERGRVLFVETTYKEDWELPGGIVEAGESPRVGAERELREELGVDIRLNQPLVAD
WMPPYLGWRDAMEFIFDGGQLPSSTVQRFERPAQEIRSYHWVAPEEIAEHVTPLSARRLA
LLVAGIAPAYTEAGSPVTPDA

>PFR_JS14_1182(1PFR_JS14_1182(1Phosphoglucomutase PgmA[11353102:1354733 Reverse
MADPRAGQPAQPSDLIDVDALIAAYYDKRPDPTNPDQQVVFGTSGHRGSAFDTAFNEAHI
AAITAAIVEYRASQGTTGPLYLAKDPHGLSLPAWKTAIEVLVAAGVHVLAEAEDEYTPTP
ALSRAVILHNRGRERDLADGIVVTPSHNPPRDGGFKYNPTNGGPADTDATGWIAGRANEL
LGNLEGIKRIPYERAKGQVEHFDYRSRYCEDLRNVVDIEAIKASGLHIGADPLGGASEQY
WEYIGEHMLPNLSVVNKVIDPTWYFMTLDTDGQIRMDCSSPDAMASLVAKRDQYDIATGN
DADSDRHGIVTPDGGLMNPNHYLAVAIQYLFGNRPRWASNTAVGKTLVSSTMIDNVAGLL
GRSLYETPVGFKWFVPGLISGELGFGGEESAGASFLELGGKTWTTDKDGLIMDLLAAEIT
ARTAKTPSEHYRELEARFGTYYYARIDSEADRAQKARLKALSPSDVTATVLAGDPITHIY
TNAPGNDAPIGGVKVTTEAGWFAARPSGTEDKYKIYAESYRSAQHLGELQDGAREVVSDA
LKG

>PFR_JS14_1183(IPFR_JS14_1183[Thioredoxin(11354865:1355857 Forward
MSQPLTPRQPSGPQGPARGQSSAAPQGHAPSAHSDFSRPGAIDLSKIAATSPAAPQPGQA
GASTGSYVVDVTEAELNDVIQQSVNYPVILALLSANDPGSNQLRSMLTRLADESAGRWLL
AVVDIDTQPRIAQALQVTAIPTVLALLAGQAIPLFQGTADEAQVRGVLEQVMASAVANGV
AGHVKPVSHGEAGPDPRFAAADTAMEAEDYDRAADEFGKLLAANPKDSEAAAGQATARLM
SRAANADPEATLAAAKAAPDDVPAAMAASDVDMIAGRPKDAFGRLIGLIRTTAGDERDAV
RTRLLELFETMDQADPELLAARRALGAALY

>PFR_JS14 118411PFR_JS14_1184114-hydroxyphenylpyruvate dioxygenase C domain protein11356089:1356535 Forward
MSNEDLFICIDHVAYACPDADEASKYYQETFGWHELHREENPEQGVVEIMMAPAAKLTEH
MTQVQVMAPLNDESTVAKWLAKHNGRAGLHHMAWRVDDIDAVSATLRERGVQLLYDEPKL
GTGGNRINFMHPKSGKGVLIELTQYPKN

>PFR_JS14 1185(1PFR_JS14_1185[ Putative phosphate acyltransferase11356691:1357266 Forward
MMRVRQAIARIGWAISPYQLVGRELTSEPGVVLGAPHTSNWDFIAFLGVSWYYRVPLKVL



VKKSWMRGPLWALGKALGAVAVDRAHPGQVVDHLVAQAEQGHSFKLVIAPKGTRSPRQYW
KSGFYRIALGAGLPVTLAGIDAGRRQVEVGPTIRLTGDVHADMDRIRAFYDRFDGVHPQL
RSDPRLREEDS

>PFR_JS14 1186(1PFR_JS14 1186[Hypothetical protein(11357425:1359218 Forward
MSQYDDSHTGDDQSEETGLNLFDDRASAAGSFPHAMMGYDRSTVDNYVRDLEQRLSAARQ
LNRDRLRDLESLKSEQGTTDFTRLGAHATNLLRAAEAQADDLVTKAGVEAERIKEEGRRV
AADLRANAQTEADDVRVSGLTNLRNLRKETEQQTQSVIAHAKEQAATVVASAEQQAQAVI
QEAEQQAEISAHKADDAAKASEQQNQQKAAQTALEAKNRAQEIEAQAHIQAEQILAGARR
DGEATKAKAQQALTDAHAQADQVLADARREADATRAKAEAALADAHAKADEILADARNEA
QATKANAESTLADAHTKGEEILADTRREADATKASAQSQASELVDKGKQEAADVRAQGQA
QAKQILDQARAQADQIQADAHDAAQKALDAASAQADKVRKDIDALLAQSTKTAQESAARY
KAQADQVAELSAKALAAAEQSKTDGVREAESQVAAAHRQSAMMKDRLEEQYAWRKEQLER
ETHALELRKDAVLAQLSNVRALAQESVADFPNTDSLTNAALSLADGTSTGPDATMALKAT
VGPEGQQSGGHEDDQQWLAHSGDNGATNASPDEETTMLKTKDPQGEPRSSRRNKKSR
>PFR_JS14 118711PFR_JS14_1187[1Endonuclease NucS[11359259:1359906 Reverse
MAKRLIIKSDGSVAVHSDDRAYKPLNWMSPPCTLTVLDAPQDLAATTADLDAEIDQVWM
VKARNGDILQIAIAEIIDDHEYDLGIDPGLQKDGVEAHLQALLAENPQTFGKGYRLVRRE
FPTAIGPVDLLLRSDDGGYVAVEVKRRGEIDGVEQLTRYLELMNADPLLAPVRGVFAAQL
IKPQAKVLASTRHIDCVTVDYDALRGIDNAEERLF

>PFR_JS14_1188[1PFR_JS14 1188[IHypothetical protein11360063:1360341 Forward
MGHHRPSKHLRAARPLNVGAMRTAVQKYDGRWIVQQIVAGRSVKEYRCPECNRMIPAGTA
HVVAWLETPPIGATSPVEFRHHFHTSCWNRRP

>PFR_JS14_1189(1PFR_JS14 1189(1Abhydrolase domain-containing protein 1111360338:1361168 Forward
MNQSSGSLHVTTIGSGPATAVFLHGLLGQGKNLAGAAKALDGVATSLLIDAPNHGLSPWT
GEFDYRAMGDAVAAELEQRGAAGKPVVLIGHSMGGKTAMCLTLDHPELVEKLCVVDIAPV
TYSHSKFFTDLISAMRGLDLAALGSRRQADQSLAPQIPDPVIRGFVLQNLHHGPSTPAPG
DRGPETWHWRANLALLARALPQMEAFPDFAGRHWDGPTLWVSGGRSDYVQPAYHAAMRAL
FPRVELVTVPGAAHWVHADEPAEFGQLLRNFVTHGE
>PFR_JS14_11900/PFR_JS14 11900 JATP:cob(l)alamin adenosyltransferase(11361247:1361855 Forward
MVNITRVYTRTGDAGTTRLSNNEVAPKTDPRVQAYGQVDETNCTIGVALTLDPSDDMQKYV
LAIVQNELFDVGADLSSPVVADPKFRPVRVDQTSVDRLEKWIDEFGEDLPALRSFILPGG
SPLAAQLHVARSTCRRAERAAWEAVEAFGGEDGSSEPKGGVSLIAVKYLNRLSDLLFNLS
RHANYEAEHDEVLWVPDGEREV

>PFR_JS14_119111PFR_JS14 1191(Lipoate-protein ligase LplJ[11362028:1363092 Reverse
MAEAALRGEYKVRGGKLVAVDLEIVDGRLARVHVSGDFFLEPDDALDEINAALEGQPANA
SVADLAAAIRARLSPDARLIGFDPEAVGIAVRRAVRGALGWNDLTFEVMGPKVMDPTLHV
ALDQVIPDEVSQGVRGPVFRFWDWDRPLVVIGSFQSVRNEVDEANARKYGIKVVRRITGG
GAMFMEQGNCITYSMVVPGSLVEGLSYEQSYAYLDDWVLGALAEVGVNATYKPLNDIASD
KGKIGGAAQRRLVDGTVLHHVTMSYDIDADKMMEVLRIGREKLSDKGTKSANKRVDPMRS
QTGLPRDEIFTRFLAYFKNRYNCVDSDYTPEEMARAQQLVDTKFNTPEWTYRVP
>PFR_JS14_1192(1PFR_JS14 1192(IHypothetical protein11363116:1363574 Reverse
MIAALEIVAVVLALAVVAGLGVLIARRQWLLSREGIFSCEVRQRLPRNGSRWVPGVARYS
GNSLLWYKMLSASFRPTLVIRRRGARLMDHRAPSPQDGLLAVNSHRIVRLEVHTPGGAEH
VMELGLAPESLMGLMAWLEAGPPGGESYREFD

>PFR_JS14 119311PFR_JS14_1193[IATP synthase F1, epsilon subunit[11363616:1364083 Reverse
MPNLLQVEVVAAEGKVWEGQAVSLIARTTEGDIGILADHEPFMAALVPSAVQVTTPEGID
EIIAVSDGFISVFRNRVSLLSSFAELAQEISVEQARVTVANLHERIDSSEATTDEAREYN
RALAQLRAAGQYQAKMKGQSYSEITPQPAKIAPGD

>PFR_JS14 119411PFR_JS14_1194[1ATP synthase subunit beta11364083:1365534 Reverse
MTATQTAPEDAGTAGTGHVVRVIGSVVDVEFPSGRLPEIDNALHVSLDSGDGSTTITMEV
ALQVGDNTVRCISLKPTDGLRRGTEVVDTGAPIKVPVGDVTKGHVWNATGDLLNADPATV
KIDERWSIHREPPAFDALEPESQMLETGIKVLDLLTPYVQGGKIGLFGGAGVGKTVLIQE
MIYRIAHNFGGTSVFAGVGERTREGNDLIHEMEEANVLKDTALVFGQMDEPPGTRLRVAL
SALTMAEYFRDVENQDVLLFIDNIFRFTQAGSEVSTLLGRMPSAVGYQPNLADEMGQLQE
RITSTRGHSITSMQAIYVPADDYTDPAPATTFAHLDATTELSRDIASRGLYPAVDPLSST
SRILAPEYVGKEHYDVATEVKQILQRNKELQDIIAILGIDELSEEDKIVVGRARRIQQFL
SONTYMATKFTGVEGSTVPVAQTVESFKMIAEGKCDEIPEQAFFNVGDMDDVNKKWDQLK
KEG

>PFR_JS14_1195[1PFR_JS14 1195[IATP synthase gamma chain(11365535:1366470 Reverse
MATSLRELKQRRNSVATTMKITKAMELIAASRVTKAQQRARNADEYTRELVRAVSTVAAY
TREDHRLTQIKEHPKRAAVLVINSDRGLAGGYPANVMRASEGLLKHLAEGGLETDIYTVG
RRALDYFNFRHVPIKQSWQGFSEDPHYANAHDIGRVLIDQIMKDTEAGGVDEIHVVYTRF
LSLVSQRTELVRLLPLQVVRDQEETAHAGDDVVSDNAEIAPPYNFEPDAETVLDALLPLY
VIDRIKYMLRESAASELAARQQAMHSATDNAQQLIDTLTRQANTARQAEITQEITEIVGG
ASALSESTQEM

>PFR_JS14_1196(1PFR_JS14_1196[ATP synthase subunit alphal11366473:1368110 Reverse
MAELSISSDEIRDALDTFVHNFTPTQAAPEEVGHVTTSGDGIARVEGLPNVMANELLRFD
NGTMGIALNLDEREIGVVVLGESEGIDEGSIVRGTGEILSVPVGDGYLGRVVDAMGNPID
GKGAIDGIAGRRALELQAPGVMDRQEVTEPLMTGLKAVDSMIPIGRGQRELIIGDRKTGK
TAIATDTIINQLDNWRSGDPKKQVRCIYVAVGQKNTTVAEVHENLRKAGAMEYTVIVNAP
ASDPAGFKYIAPYSGSSIGQHWMYEGKHVLIVFDDLTKQAEAYRAMSLLLRRPPGREAYP
GDVFYLHSRLLERCAKLSDELGAGSMTGLPIVETKANDISAYIPTNVISITDGQIFLLSD
LFNANQRPAVDVGNSVSRVGGAAQTKAMKKVSGTLKIDLAQYRDMQAFAMFASDLDATSR
RQLDRGARLTELLRQQQAQPLRMEEQAVSIWAGVNGKLDDVPVDDVLRFESEFLEFLRES
TDLLTTIASSGALSDETVASLDDRIASFKQTFRTSDGQLLAGARDSEKVGNEDINQAKIV
ATKRS

>PFR_JS14_1197(1PFR_JS14 1197 1ATP synthase F1, delta subunit[11368185:1368964 Reverse
MTNVNGTRIERLDEAADKIVATSFLSTELFALVDELNAQPDLGRALTDPALEAEGRGKLA
GALLGKRLSGPTVDFVVQALALDWASGREFTSGLGRQAIRIALRSTDADQVRTELNVVRE
TLATHDELRVAMAGHTAGEEARAKLVDQLLGDKVDPVTAMLVGRAVRDGEHVQDALWSCM
ELASQVLGRILARVTVARPLPAYQMAELGEQLRRLYGQPVDMAEHVDPSVLGGVRVELGD
DVIDGTVATKLSEAQRELA

>PFR_JS14_1198[1PFR_JS14 1198[ATP synthase subunit b[11368961:1369515 Reverse
MTPNGLVPHIDLGPLLPELPEFLAGLLLLGLMWIIVAKAVAPRFEQLYEKRSSEIEGGIQ
HAEQVQAEAAKAREQYQAQLSEVRESAAKAREDAKTRSAEILRDAKNEAAQEQARMIAEA
RAQIASEREIAAGQLTTQVGGLATTLAGRIVGESLDDDERAKRTVERFLKELENQPARNQ
TIGK

>PFR_JS14_119911PFR_JS14 1199[1ATP synthase C chain (F1FO-ATPase subunit ¢ )[11369526:1369744 Reverse
MTPLEISGSLNVIGYGLATLGPGIGVALIFAAAIQGIARQPEARGYIMTPVYIGFAIVEA
LAILGFVLAFIK

>PFR_JS14_120001PFR_JS14_1200[1ATP synthase subunit a[11369790:1370671 Reverse
MSNEATVVDAPETSKGHPVAIVVTMLVVWIALTFLAERIGGGVSSWHAPSQEDFEFSGWF
GTTWFENKPMLLAIIGFVGVLAYWLIASRRLKVIPSKAQFFAEYVYDFVRNIGRDMIGPGY
RRFTPYLLTLFSFILVSNWFGETFVFMFPTFSRVSYAYAGAILTFLAYVISGFAKHGLGY
LRVALIPSGVPPWLYPVIIPLEFLSSFITRPLTLSVRLFANMFAGHMSIMVFVGGGAALL
GWVHNSFYNVTGVFALLFGVAMLCLELFIGFLQAYIFTILAAQYIGSSVGAAH
>PFR_JS14_1201'PFR_JS14 1201[Hypothetical protein[11370664:1370888 Reverse
MSEPVEHDEHPDQAQPGSGLQSVSYLLAGIALYGGLGWLADKLFNTVWFLPAGLLIGTAA



AVYLIVKRFGGRHE

>PFR_JS14_1202(1PFR_JS14 1202 Hypothetical protein11370885:1371322 Reverse
MNPSVNSAWLRSMTRRGLLFAMVCAVPAGVVNGIVGGLESVIGWLLAVGLVGLYFIAGVV
GDALAVRRADAFGMTMLLAGFLVRAAAVALVLWLLASHGLLAGANRGNGFVWTVLAMVIG
WTAGLVDAHRRARLPIYASVGRETP
>PFR_JS14_12031PFR_JS14_1203[Glycosyltransferase, group 4 family(11371400:1372536 Reverse
MREYLLVMLTAFAATYLFAGLCRRVAIRTGALAPVRERDVHATPTPYLGGVAMLVGVGAA
FLLAAHMPFLGRHPTVSRDALGIFLAALVICVIGAIDDAIDLPWMAKIAGQVLAAGVAVL
NGVRMYWVSLPHQIFALDEPTSILITVLYIFVCVNAINLIDGLDGLAAGVVGIGSLAMFV
YTYLLAYQQQFVVATTASLVTATIAGICAGFLPHNFFRAKMFMGDSGAMLLGLLLACSTL
SLTGQIDSSALTPSRGDALPALLPIVLPIAIMALPLIDMTMAYIRRTWNGNWWFVADKKH
LHHRLLQRGHSQIKAVLIMYMWTAIIAFGVIALGLAWYWPVILAVAVAIAIAIVLTVVPM
RQPKSPARRLVEPKPVER

>PFR_JS14_1204[1PFR_JS14 12041 TRNA threonylcarbamoyladenosine biosynthesis protein YwIC[11372545:1373423 Reverse
MTHVSGAQTNKTDQMGQGTSAASPQEGGSGEESFRRFDLATQRDQALRTAQAAVGAGQNI
VLPTDTVYGIGADAFSADAVQGLLNAKHRGRDMPPPVLIAEPAMLPALVSSIPLGAERMI
KECWPGALTLILNAATALHMDLGETAGTIAVRVPDNDDARALLLHTGPLAVSSANISGQP
SATDVGAAIAMLGDSVAVYLDGGRTPGPVASTIVDFTVAPAGRILRQGVIGFDQLEGLSP
GLEDLVTEQVQADQAAAATPPASSPDVPSGSGPSGTPDSSADAGAGSGSGQD
>PFR_JS14_1205[1PFR_JS14 1205[IRelease factor glutamine methyltransferase(11373420:1374298 Reverse
MSTHRPAALIKQGINELTSAGAQSPRAEARHLLAAAADLDPAGLATTREVDDAVADRYAD
LIRRRAAGEPVQYLTGRAWFRKIDVQVGPGVFIPRPETEAVVHFALDQLLNLRADTGPSP
VIVDLGTGSGVIAKSILSEYPGTPRMYAVERSPQALEWARRNLADTPATVVAGDMADALP
QLEGKVDLVISNPPYLSAAHADELPADVLDYDPHEALFGGDDGLETIRGIVPVATRLLRP
GGWLIVEHDDMQGHSAAGIISAAGRFEHVEDHPDLTGRPRFVTAIRRNDVGQ
>PFR_JS14_1206[/PFR_JS14 1206(Peptide chain release factor 1111374295:1375374 Reverse
MFESAQGLRQEFADLEKQLADPAVVSDQARSRKVGRRYSELTGVVHALDEHQQLTEDLSA
ARELADDDPAFAAEADQISARLDEVTDKLTALLAPRDPLDSNDAIMEIKSGEGGEESALF
AGDLLNMYQHFAEREGWSTEIIDAEPTDLGGFKSVTLAFRATGHDAQAPYGALKFEGGVH
RVQRVPVTESQGRIHTSAAGVLVMPDVEESEIEINPDDLRIDVYRSTGKGGQGVNTTDSA
VRITHLPTGVVVTSQDQRSQLQNKEQALRVLRARLVAAAEEQAAQQAEQARKSQVRTVDR
SERIRTYNFPENRITDHRIGFKAHNLDAVLGGELEPLIEALQAADLAERLGQATESEKQ
>PFR_JS14_120711PFR_JS14_12071150S ribosomal protein L31111375482:1375706 Reverse
MKNSTHPEYHDVKVVCTCGNEFTTRSTFPGDVMSADVCSNCHPFYTGKQKILDTGGRVAR
FERRYGKAKAAATK

>PFR_JS14_12081PFR_JS14_1208(ITranscription termination factor Rho11375843:1377813 Reverse
MSETTQAVAENGPADPMSTLSAMRLTELKQVAAQLGIRGVSAMRKGDLINAIDSRRGGSG
AQPVQQQPTRHEEGPAERRTRSASRASREATGEEGPARDVSTADAIAARLEAAEHSSGRS
RRERNTDSESGTATERTTDNDRGGRSERNSTRTNNSRSDGARNEGSRTSNQGIDDEVGAR
LEQLSGRGNRSEKNERKRDERPERHHNQSNRNHSESTRNDSNRNDSNRNDSGRNDSGRRD
DDEYSGGRRSRRRRQRDRQGRRSNRNSPMNEMETPTVQEDDVLVDVSGILDVLDNYAFVR
TSGYLPGPNDAFVAMGMVRKNGLRKGDVITGAVRQPREGERHSKYNPLVRLDTVNGAGPE
AMRERPDFGKLTPLYPQERLRMETVSTNMTGRIIDLVSPIGKGQRGLIVSPPKAGKTMVM
QNIANAITVNNPEVHLMVVLVDERPEEVTDFKRTTTAEVIASTFDRPADDHTTIAELAIA
RAKRLVELGRDVVVLLDGITRLGRAYNLAAPTSGRILSGGVDSAALYPPKRFFGAARNIE
NGGSLTILATALVETGSKMDEVIFEEFKGTGNMELKLSRQLADKRIFPAVDVEASSTRRE
ELLMSRQELDIIWKLRRALSGQKEQQALETLLSRMKKTRNNSEFLVLISSTTPGSD
>PFR_JS14_120911PFR_JS14_1209(Phosphoserine phosphatase/homoserine phosphotransferase bifunctional protein11378207:1378830
Reverse
MHIACLDLEGVLVPEVWINVAERTGIDELKLTTRDISDYNELMDHRLAVMAKHGLTLSAI
KKVIADMGPLPGAKEFLDWLRARWQVVILSDTFYDFADPLMEQLGRPTLFCHSLVVRDDM
VVGYQLRQPNGKYEAVRAFQSLNFTTLSTGDSYNDTAMLNQADYGALFNPPANVIAEFPH
LPVAHDYEELKEQFLAASEQLESGLQA

>PFR_JS14_12100/PFR_JS14_12100Homoserine dehydrogenase11378839:1380164 Reverse
MNQDARVTAPTRVLRVALLGCGTVGRQVAGTLLDKAEDLAAKAGCHLELIGIAVRNVNKP
REGIPPELLTDDAAGLVANGGADIVIELIGGIDPPRELIVSAINHGASVVTANKALLAAH
GEEIYAAAEKNRVDIYFEAAVAGAIPIVRPLRESLVGDEIRSVMGIVNGTTNYILDKMTN
DHQDFEEALATAQQLGYAEQDPTADVEGYDAAAKAAILAGLAFHSPVSGSDVFREGITSV
STADIEAARASDCVVKLLAIAKIDEHDRISVRVHPAMVPYSHPLAMVNGPYNAIFVEAAN
AGRLMFMGPGAGGSPTASAVTGDLVTVARNRMRGVVGPAHSVYQAHQLAPMGETRTRYYV
RFRVADQSGVLASVASLLAKHHVSVHSIRQTPIEDGREAASARVSMMTHEAQESDMMVCL
EELEKSDYVLGSVRLMRAEGA

>PFR_JS14 _121111PFR_JS14_1211[1Diaminopimelate decarboxylase(11380175:1381569 Reverse
MHVAGAIHADVSTPGPQWLTKPADLNELDPALWSRNVSRDEHGRVGVAGIDVVDAIEREG
SPLYLFDEDDFRHRARDFKSAFDGWNVYYAGKAMLTRTIARLVMEEGLGMDVCSGGELQV
ALAGGMDPARIGMHGNNKTSDELALALSNGVGHIVVDSLDEIGRIEQLCRDNDWHARVMV
RVTPGVEAHTHEYIATAHEDQKFGFSIANGQAMVAMVRCHYSPYMDLLGIHSHIGSQIFD
TGGFEVAALRTMKLSSQFTDATGVHLPELNLGGGFGIAYTSADSPSTPDALATGLREIVE
HEARAHSMAVPKMSIEPGRAIVGPTTMAVYTVGTVKVVDLDGGGQRVYVSVDGGMSDNIR
PALYGAEYSAVLANRTSSEPGVLSRVVGKHCEGGDILVRDVFLPSDIEPGDLIAVPDMGA
YSREMASNYNHALRPPVVRVHNGELSAMIRRETMDDLLSLDVGR
>PFR_JS14_1212(1PFR_JS14_1212[Transmembrane protein dedA11381930:1382700 Reverse
MSAPPCHDGNFPANGGHDGNWWLASDGGWVMDLSGFFFGLPAGWAYVLVGLVVGLESLGV
PLPGETILISVVLLTHHPDAGFSAWGIGIAASAGAIIGDSIGYTVGRRLGPRLFGWLGRR
FPVQASAVRLAYAEHLINRFGVTAVFFGRFIALLRMFAGPLAGSLRMSYRRFLIANICGA
VAWAGGTTALMWALGSVASHWMSRVGWILLVAVILVGLVVGHVSGSALSAKARDWARDHP
DEVARATGVRDELPGA

>PFR_JS14 121300PFR_JS14_1213[LigA11382805:1384223 Forward
MGPSGADMAELPVTSAGATAATPARFSTRMSRQFTLSFTRERLRSAKFLLFFWFAARFLI
LATWAFITPATQGDVVYYYQKIQVLFSDGPANTLQEYPTPVIWVLLIPYLIGFGNEHGYV
IAFVCMMLALDALFSWSLWHSGGSMGGQAVVFWTLFLAMVGPTAFLRFDLITSVLAGWSI
IFLLRRYSAAAGGLTALGASVKLWPALLWPALLPGPARQKFRATAGFLLTGMAMVGLSLL
YAGWDRLLSPLTWQQGRGLQIESVWATLPMLARTVNSDNYAVTLSRYQAFEIWGPGVNTL
LSASDIFFAGGLAVAVLAYLVWLWRGHGRLIEAVVLVQFVIIVMIVTNKTFSPQYMMWLG
GPQAAAFAVLGTRSHHVEEFYVDRSRLNTLSVWILVATFLTLLVYPISYDFLVNDWNVRD
SLLRFPATLLLAARNIVVVIVLIDVIRWVWSFLRPRAVKAVRQRRRGVEAPQ

>PFR_JS14 121400PFR_JS14_1214[LigA11384364:1385659 Forward
MPRVRPNGWWAVVAWIVSRSLMACLFINLGSYLRSDVIYYFTSVQGASPMHLAGVLSEYP
VPIVWLIQLLAAISGPSADVFVFVFAATMGGLDAACCRWLWRHSPRACSLWIAFTFLIGP
LIWFRIDLVPAALVLAALTMTTRRPAWSGAAVALGAATKLWPALLIVPLAGTRRSARRRA
GGFLLVGALIGTAVVVSQGLARSASPLTWQATRGLQIESVWATLPMVQRLVSPDDSWSVA
VSSFHAYEISGPGVAGWLQVSSAATAALLALTALLGWLIALDGMGLPGHRRALPADPDRD
AQRHEAMLWALLAIIVGVIVANKAFSPQYMMWLAGPLAMLWADGTRPGSRRPAGRVTIMA
LAAAGLTQLVFPLNYTALVGDHPGGFVTTVLVARNLVMVSLALYCTRHALRAAWRVGLRS
DPAPDSGRELV

>PFR_JS14_121501PFR_JS14_1215(1Hypothetical protein11385652:1387058 Forward
MSESNTPSGSNAPGPTAASADNRSTTGVTVTIGPPAIADAGTGSWVARFPLLVAFWALSR
VVMACIFMTDLCSYIRNDVLYYGTAVAGSPLPLLGRMTNVLDEYPTPIVGFLQVINALAS



GSTSTFVSVFVLVLCLADGFAVAALFFRESPRAGWVWAAAGLLLGPLLWFRLDLLPALAV
LGALHWMDRRPRLAGVMIALGAALKLWPALLIIPMMGRGRRARSRTLGFVVAGLVLGLGS
LLTQGWARSASPLTYQGDRGLQIESVWATVPMVRRVISGDSGLTVFFSQYKAYEVSGPGV
AGWIQVSGLLLVVMIVATVALGWLIGLRGVGLRGHRWAAPGEKDLGAIDWAIQLSLLAII
CGVIVANKTLSPQYLMWLFPSLAIITARARGERQRRVVRRILAFAATSLALTPWVFPLGY
SGLISSTPNAGVTWLLVLRNLGLVTLTAYSWFEAWRAAVRSGVFEPEL

>PFR_JS14 1216(1PFR_JS14_1216[10xoglutarate dehydrogenase (Succinyl-transferring), E1 component11387128:1390898 Forward
MGTDKFGANDWLIADMRQRYLADPTSVDERWRAYFQALGVTPDPSTPVASPAPVTPAPTQ
APTPQAPTSSAPGPNEPAQPPSSRVQAPVPTLEPREIRRNAPEQPGMGGGLSADVPNPAV
RPAKKAEGQATRTVLRGIPKTTAVNMNESLSVPTATSVRQVPMKLVIDNRALVNSFMART
RGGKVSFTHIIAFAMVQAIRDVPEMNHSFDMTDGKPTLVENPAINLGIAIDTTAKNGTRE
LLVPNIKDAGSLDFAQFWSAYEDLVDRTRSGKLTLEDYAGTTVSITNPGGIGTNMSVPRL
MSGQAMIMGVGSIDYPAAFQGTSTQRTNDAAISKVCTLTSTYDHRIQGAVSGEFLRRIH
QLLLGADGFYEHIYEALRIPYPPLHWDRDFTANSQSEISKGARVTELIQAYRAEGHLLAD
LDPVEYRMRTHPDLDLATHGLSIWDLDREFPVGRFGGEEGRHIVLRQMLDILRESYCYTL
AIEYMHIDDPEERAWVQERFERPRKPRPREEHLLILDRLSEAEVFETFLQTKYVGQTRFS
MEGAESSIVILSELCAAAADGGMAEVSIGMPHRGRLNVLTNVVGKLYSQVFREFDNKVPT
EEDITGDVKYHLGATGQFTAMSGEKIKVSLAANPSHLEAVDPVLEGIARAKRDRQPVPAD
YPVLPILMHGDASFSAQGIVYEVLQMSQLRPYRVGGTVHLVVNNQLGFTTSPSDGRSSKY
CTDVAKALGAPVIHVNGDDPDACARAAELAFDFRARFHKDVVIDMVCYRLRGHNEGDDPS
FTQPQMYDLVARKGSVRKIYTDALIGRGDISVEDAEQAVNRFRARLEEVFSMVRNPQIPR
DEVDHQVAYRLAPQYPAKERAASAPPTPTREQFERVADVYENLPEGFTPHPKVGPQLKRR
ADSIHNGPVDWATAELLAFGTLLQDRRHVRLVGQDTRRGTFSQRFGAVVDRVTNEAWVPL
KHLSDDQAPFDIYDSNLTEYAGMGFEYGYSTAAPDALVLWEAQYGDFANGAQTIADEFIS
SGFAKWQQRSGVVLLLPHGYEGAGPDHSSCRIERWLQTADEGNIAVTMPSTAASYFHLLR
QHAYVNWHRPLVVATPKSMLRNKAAASPLSDLLDEPWRPALADPTITDPGAVRRVLLCAG
KIRWDLVAERRKLGLDGQIAIVSLEQLFPLPTAELAEILRAFPQVNDFRYVQEEPENQGA
WEFMDRFLTPALSEALNRPFRMRPVTRPRSSAPSVGSHTVHLAQQRSLLAESLGQD
>PFR_JS14_1217(1PFR_JS14 1217(ITranscription factor WhiB[11391143:1391391 Forward
MDWRHKAACLNEDPELFFPIGNTGPALAQIEEAKKVCQRCEVREECLAWALEAGQDHGVW
GGMSEDERRAMKRRAARSRRSA

>PFR_JS14_1218[1PFR_JS14_1218[ISensor histidine kinase(11391496:1393004 Reverse
MVSMNRVLADHTVLDEDDREWLTSLVREWHLLADMRFSDLVLWVPDEDENVFWVAAQQRP
VTGPTALEDDVVGDEIRYEPDSLVTEAFMSREVSETSNNRLRAGIPVDVWAIPILRHGDV
IGVWERHTNRMGVRAPGAMEDYYLEIADILTDMVHHADYPVSPASDPSMSPRVGDGLIYA
GMDGAIKYASPNAVSAYRRLGMVGDLVGEDVHHPAPDSLRVSIFAVSPHGEGTFADHESE
PSQSVFRTDIAGEYDLENDAGCIRARVLQLRKDGRQVGVLMLCRDITELRDRERELVTKD
ATIREIHHRVKNNLQTVAALLRLQARRTHSDEAKNALTDATNRVQSIAVVHEILSQSYDE
EAEFDQVADKLLQMVGDVAAASGTVRAKREGSFGLVPAKVATSLSLILTELCQNAIEHGL
ATHSGNVFVRPQRNAAGDLVLDVVDEGEGLPEGFQMGATNSLGTSIVTTLVADLGGEFTL
FNNADGPGATSRIVVPASTLSV

>PFR_JS14 12190PFR_JS14_1219(1Hypothetical protein11393506:1393817 Reverse
MSEMGHGDFVSATDEHACEMALGSLQAFLHGELPEANADEIRHHLMICESCMNDFDIEEM
ISSMVKRCTGTPCASPALRTRITALSVEHRRSMSGGDVTTESA
>PFR_JS14_122001PFR_JS14_12200RNA polymerase sigma factor(11393810:1394397 Reverse
MRDTETDAERAERFERDAMVYIDQLYGAALRMTRNPSDAEDVVQETYAKAFSSFKQFRPG
TNLKAWLYRILTNTYFNTYRKAQRQPQTGSDDVEDWQLAKAASHDATGLRSAEMEALREM
PDAAVTNALEQLSDEFREAVLLADVEGFSYKEIAEIMGTPIGTVMSRLNRGRAQLRKLLA
DYARENGIGGDRNHE

>PFR_JS14_1221[1PFR_JS14 1221[1UPF0361 protein yogW[11394538:1395290 Reverse
MCGRYALSADPDELVEVFDISEIAEDSGESLALTPGQPQADYPQWMRPRFNIAPTQTIPV
VVTRGQDHPVRKVAGMYWGLVPSWSKGPGSTRRMINARVETLDEKPVYRTALARRRCILP
ASGYYEWQHPADKSVPARPFYIEPADGGLLALAGLYDFWRSPQGSWLSSCTIITTEATGE
MAAIHNRRPVLLQPDAWGDWLDPSCTDSREALGLIAPLAAGLLSAHPVSRRVNSPRTDDP
GLTEPIMAGE

>PFR_JS14_1222[1PFR_JS14 1222(13-phosphoshikimate 1-carboxyvinyltransferase AroA11395438:1396790 Forward
MTEHVAGDRQTAADPRVTTSQGWPAPRARVPLHATVHVPGSKSEGNRALVLAALGDGPST
ITGLPDARDIRLMIAALRGLGTTIAPGDAHEVTVHPGPLHAATAPIDCGLAGTVMRFVPP
LAALVAGTTRFVGDDRAAERPIAPLLEGLRQLGAATSSDAIPFDLTAPDELTGHEVSIDA
SASSQFISGLLLAAAAFPQGIDLMHTGATVPSAPHIDMTIAMLARHGVRVAQPERGRRWV
VESGMIRAADERIEPDLTNAAVFLIAGVITGGSVAVADWPRHSTQPGALIGPVLARMGAA
FATGAGRATATHRDDLQGAELDLRPASELTCSVAALAVAARGTTTIRGVGHIRGHETDRI
AAIATELTRVGVDVAELPDGLRIEGMAGRLDQLHPSTGDGLFRCYADHRMAHLGALIGLM
VPGIRLDDVGSTTKTMPDFPGEWDRLVNAR

>PFR_JS14_1223[1PFR_JS14 1223[]Putative ribosome biogenesis GTPase RsgA(11396787:1397857 Forward
MSPRQTRGVIGRGTDFDSHDFGRPAKRTRPRTKRRPDYSEAPTARVITVDRGRYHLLLDA
PDSPRHLVAAKARQLGRGAVIVGDVVRVVGDTSGEEGTLARIVQVEPRRTELNRTADDTD
PYERPIVANADQLVVVTALADPQPSAGMIDRVLVAGYDAGVKPLICLTKADLADPTELVD
LYEPLDVPIFVSMPDSNLDELRAALAHHVTVFVGHSGVGKSTLINRLVPDADRATGVVND
VTGKGRHTSTSAIALQLPPFAGDPEAGWVIDTPGVRSFGLSHVSAETILEAFPDLMRFTA
DCPRGCNHHAGAPECGLDAALARGDLSAQRLTSFRRILEAVDGARADYSSVQERNH
>PFR_JS14_122411PFR_JS14_1224[Putative histidinol-phosphate phosphatase, inositol monophosphatase family11397911:1398726 Forward
MADRIDSTRSDLTADLLLAQRMASEADTITTGRFRASDLRVQTKPDHTPVSEADKGVEGM
VRATLATERPDDAVHGEEMPDTGWGSRRWIVDPIDGTANYVRGVPVWATLIGLMVDGEMT
VGVVSAPALGRRWWASKGHGAFAGPDFSRGTRLAVSAVGTVHDAFLSYSSLGGWSRDHRG
QAFAELLASCGRTRGFGDFFSYMLVAEGAVDLACEPDLELYDMAALVPIVTEAGGRFTNL
EGAPGPVGRGALASNGLLHDEVLNRLQRDDH

>PFR_JS14 122500PFR_JS14_1225[1PF14262 domain protein[11398780:1400513 Reverse
MNLSWQKRLAALAVAATLTGCGATTASSPTTTASAQAAATSVSSSAQSVLADNKDSHYKA
SDLDYEASSVVTVTLSGSSASASGPGVGIDGSTVTITEPGTYKVSGQLTDGRLVVNSTAS
GETRIILDGADITSSSGPAIDIQAADEVNVILADGSQNTLTDGSGYDTSADGAANAALYS
RADLTIAGTGSLSVDGRTNDGIASTDGLVIVSGTIRVQAIDDGIRGKDYVIVEDGTINVT
SGGDGIKSDNSQDSTRGYVDIENGTIAVNATAGDGVDATSDFVQTGASLTITTAGGSSSR
PSDSTDAASTKGIKAGAQLVISDGTDTITSSDDAVHSNDTVQIDGGTLKLSTGDDAIHAD
NALTTNGGTIDVTASYEGLESNAITLNAATINITSSDDGINASDGSGEADDPGAGSASNS
TMVITGGAITVDAGGDGLDSNGAMTISGGTIVVNGPTDSGNGALDTGGPLRISGGTLFAA
GSSGMAESPDTDSSQAWLQSELTASAGQSVTISTTDGTQIASYTVAKATGNIVFSSSAIS
AGSSYLVSVNGGSATTVTANQSTGNTMGGAMGAPGPR

>PFR_JS14_1226(1PFR_JS14 1226[/VTC domain protein(11400510:1401322 Reverse
MSRTITDLADIGLDELNRTAALQTRVDRKYLATPAEVRTFLGALPADSRVLTIAGIREFR
YVSVYFDTPGQDSYLASARGRRRRWKIRERDYLDSGMRWLEVKTCRGERTVKQRLQIDVA
ERGRWSAGDRHEMHRALSVCGMPSVPLDALAPRLNTSYLRTTLVEPGSGTRVTLDRRLIW
TSADDVRAVRLGELTVVETKSAGMAPGRVDHLLWSIGVRPHRFSKFATGLAILEPGLPHN
RWHSTIGHLRSRLREGRPETAAATMRSESS

>PFR_JS14_1227(1PFR_JS14 1227(1Conserved domain protein11401319:1401954 Reverse
MTDLVALGADALMIVILTFAVYLPRHHRRDMVVAYLSVNVGVLAVSTALSVSSVAAGLGL
GLFGVLSIIRLRSEELSQIETAYYFSALALGLLGGVDVPLGYSVPLMALIVAVTCISDSR
WIGRGMQRQVVALDRAYPDAAQLRAALGERLGGRILSVSVQRLDFVNDTTLVEVRFRPGS



RAGGAPDIAVDGRAPVPCAEREVPGAREAVA
>PFR_JS14_1228[1PFR_JS14 1228[Exopolysaccharide biosynthesis protein related to N-acetylglucosamine-1-phosphodiester
alpha-N-acetylglucosaminidase11402111:1403058 Forward
MTHLPSRFSRRAVLTGAGVAVAGGGAAWAAERFLIPHVENSDVAAAEAAASASNSSSTGQ
MAADRREIGTNYYRNGQTQLTIANHSSGNGSDALAWFVADLRMGDATVLRSAFANNQFGE
NITQDPSTIATAHDAVFAVNGDYYGFRDDGIEVRNGVAWRDKGTRQGLSLYRDGAVRLYD
ETATNAAQLVSEGVWNTLSFGPGVVADSQAVGGIDRVEIDTNVGNHSIQGDQPRTGIGYL
ADGHFALLVVDGRSAGYSRGVTLPEFAQMFVDLGARTAYNLDGGGSSVMYFNGSLVNNPL
GTGRERGVSDILYLA
>PFR_JS14_12291PFR_JS14 1229(1GtrA family protein(11403369:1404232 Forward
MARATALPGAGLVLGTRNFGSPRARPDAEGIPWRSRLGNRATARLFAWVTGLHLGDTQTG
LRGCPAPMLGWLCTVPGERFDYEFRVLLEARRAGWPLVEVPIATVYSQHNESSHFRPIRD
SARIYAPLVGHIARSGPGRLLVFGASSFGAFLVDLVLLLVLHAALGNLLVSVVGARAVSA
AANYLVNDRIVFARGAGRRATRTSLPRYALLAGVLLGANYGLMWLGTVPLHLPLVPTKLV
TELGLFAVSYVVQRTLVFRAARTRTTPSTPGRVKGVAARRTDVRVSG
>PFR_JS14 _123001PFR_JS14 12300 1Putative phosphoglycerate dehydrogenase(11404222:1405415 Reverse
MKALLLENIHPEATRILTAAGYDVETRAGALSEEELVSALDGVNLLGIRSRTQVTDNVLR
RIPAGLNAIGAFCIGTNQIALPQCATKGVAVFNAPYSNTRSVVELAMAEIVAMARHLTDR
NAQMHEGIWSKSATGSHEVRGRRLGIVGYGNIGSQLSVLAEAFGMRVYFYDTQDRLAMGN
AQRCDSLDELLSKAETVTLHVDGRKSNAGFFGADQFAAMRPRSLFLNLSRGFVFDDQALA
ENLKSGHLAGAAVDVFPTEPKSAGERFVSPLQGIPNVILTPHVGGSTQEAQVDIGRYVAN
KLQEYMDTGSTSMSVNLPEVNTPPRQGVRVLHIHRNVPGVMAQLNSVLSGHDANIAFQAL
STRGDVGYAVTDVTAATSGWEEDLAEVPNTISCRVIR
>PFR_JS14_123111PFR_JS14_1231[1Dipeptide ABC transporter ATP-binding protein11405476:1406303 Reverse
MSDTPATPEFRVRGLRKGFEQGARSGYRHVQAVDGIDLDVMAGQRLGIVGESGSGKSTLV
RMLDAIIAPSSGEIRFRGQRIDGARERQLGELRSSVQMVFQDPRSSLDPRMKVGQIITEP
LRSRLLRGRPDVPRDHRARLAEVLEQVQLEADAAEHYPHEFSGGQRQRIAIARAIAPRPD
VLIADEAVSALDVSVRAHVLNLFADLVSRHELTLLFVSHDLEVVRHVCDSVVVMKSGRIV
EHGSIEQVYEHPSQEYTRTLLASIPRLRATGPRGS
>PFR_JS14_12321PFR_JS14_1232[10ligopeptide transport protein of the ABC superfamily, ATP-binding component[11406296:1407153 Reverse
MAGEPLLAVRDLRVDFGRRRAPALRGIDFDLRAGQRLGLIGESGSGKSVTALALMGLLPE
TAHVGGSIRWEGTELVGMSDGEYTKLRGDAMSMIFQEPMTALDPTMRVGRQVAEALRLHG
GAPTGKARERVLGMLGEVGLPDPRRVADSFPHQLSGGQRQRSLTAMALINRPRLVICDEP
TTALDVTVQARVLEVLNAELRAVNAACLFISHDLAVVSQVCDDLIVMYRGELVEAGPLAQ
VLGDPQHPYTRGLIATAAISAVPPGQRLPEIEDFWNPDDGWNRHE
>PFR_JS14 _123311PFR_JS14_1233[Putative oligopeptide ABC transport system membrane protein(11407155:1407970 Reverse
MRRASLVVGVGLLTVVVVFALVGLFWLPDDPVKVQAQQALLRAGGDHLLGTDGYGRDILA
RLMVGARSCLLVGVVSVAIGAIVGVPVGIWSGMSRPKVGRRIMQGSDILYAFPAILLAIL
LAAANGSGTTLTAMSAIGIAAVPAFARVANSATRGVMSHDYIAASRSSGIGWVEVARSHV
LPNIAPVVLVQSSSSLGMAVLAEAALSYLGLGTPPTTPTWGRMLYDAQPYMYADWLQVLW
PALFIAIAVLGFNLTGDGLREIIDPRLREDS
>PFR_JS14_123411PFR_JS14_1234[Putative glutathione ABC transporter, permease protein GsiC[11407967:1408920 Reverse
MIGRQVVTYVVALLVASLIIFMLVNLLPGDVAGTILGTNADAQSIAELRGRLGLDRPWPL
RYLEWMGGLVTGNLGTSALSGVSVAAMIAPKLAVTGWLVLLGMTLSIVIAIPVGVISALR
RRHLDGLLVAGMSQIGMAVPAFLAGLLLSVLFAVKLHWLPANGYTKLTADPVEWARHMVL
PVVSLAIVQSAVLGRYVRSAFIDVLNEDYFRTARSIGWPFRAAVARHGLRNAALQVITVL
GLELASLFAGGIVVENVFVLPGMGSLLVSTVNQRDLPVVQGIVMLQVALVLVINGLADLA
YRLLDPRLRDPDQERTL
>PFR_JS14_1235(1PFR_JS14_1235[1ABC transporter, substrate-binding protein, family 511408942:1410465 Reverse
MGFRVGRRPLIGAVLAGSMATLVGCSTSGSGSGASSQAHNLVIGTSVAPNALDPSTNSAA
AIPQALLYNVYETLVKLDNNGDIKPLLATKWEQSDDGLTYTFNLQPQAKFASGAAVDANA
VKTSFDRVMTEPKITSAIKQQIAPMAAVNVKDPTTVEVVLSQRSNNWLYYMAQAAGIVYD
PTKINDIDKQPAGSGPFEMKEWHQNELVTLKRAGSYWGTPTKFDEVTFKSFTDPNAENAA
MSSGDLDIISNVQAPQALSQFNDTSKYTILDGTTNSEVVMGFNHQKDAFQDIRVRQAINY
AINRGDLLKTVAAGHGTLIGSMVPPTDPWYEDLSNTYDYDPDKARQLLKDAGHENNLTLA
LRVPTLPYATASATFVASALKDVGITVNVDQLDFTRWIDEVMTKSNYDLTIVGHAEGRDI
IKWAEPGYYWHYNNPDFQKLIAEAETGPSDEQVGLMKQAARILATDAVADFLYLLANLVV
TRADLEGVPKNLTSSSFDITSISSKNF
>PFR_JS14_1236(1PFR_JS14 1236[Biotin synthase(11410851:1411996 Reverse
MDLEQMTATAMRGTSITRDEALEVLAADDAETLSIVAAAGKVRRRFFGRGVRLNYLVSLK
SGMCPENCSYCSQSLGSDADILRYTWLTDDQVHEAVEMGVSHGASTVCLVASGRGPSRRE
VAKVAGIVARIHAEHPGLHICTCLGFLDDDKAEQLAAAGSDRYNHNLNTAEEHYSDICST
HSYADRVNTVQTAQRAGISACSGLIAGMGETDEELVEVAFALRELGAESVPVNFLLPFEG
TPLHSHRELTPQRCLRILSMMRLVHPDSELRSAAGREYHIRTLQPLVLEVCNSIFLGDYL
TSEGQTGNDDLSMIRDAGFHIVDASDGDGGICFGRGNHERARQAVEEELDGLRAAQSHDR
LDGDGVPIRLRGAGTARVPNV
>PFR_JS14_1237[1PFR_JS14 1237 1Hypothetical protein[11412159:1412449 Reverse
MSDDTSVTITNNEAQGRYEARVDGELAGILEYQLGEGIVLFPHTEVHPQFGGRGIGAQLA
SRAVREAADKGLSMIPACWFVRGWIDKHPEFAGYVK
>PFR_JS14 1238(1PFR_JS14_1238[1Prolyl aminopeptidase(11412616:1413830 Reverse
MTRSIRVDVPLDHINVLDGRRLSIFARVVALPGGTGRPYLLFLQGGPGHESPRPSLDPPT
PAWLPRALEDYQLVFLDQRGTGLSDPVSEPIGAPQDQAEYLSHMRADEIVADCEDLREEL
GVESWAVLGQSFGGFTALHYLSTHPDAISAAYFTGGLPPVGRSADDVYTATYRELAAKSR
AFYQRFPSDRDRMRRLVGLAEQEAIHTPNGDVVGPSRIRSLGHLLGASGGAERLHYLLEN
DPGSRVFRYDLADALSFGGRNPLYTVIHESSFADGGVTGWSAARVLPDQFRQDTSLLTGE
HVFPEWFDEDSSLRPWRECAGIIADRAWPRLYDARALQAVEAPCAAAIYVNDAYVPFEFS
MQTAALIPTMHPWATSQYEHNGSNASGGAVLDRLIRLARGEIAR
>PFR_JS14_123911PFR_JS14_1239[Peptidase M16 inactive domain protein(11413975:1415249 Forward
MSPIELDYRLSRHTLDNGMHVVINHDPTAPGEALNIWYRVGSADEQPGATGFAHLFEHLM
FTGSAQVAASEHLSLLESIGGSANATTSFDRTNYFETVPPGALDLALWLEGDRLGSLTIS
DESFATQREVVKEEKRQRYDNVPYGDLQDLMIELNFPQDHPYGHLPIGSMADLDAATPDQ
ARAFFARFYRPNNAFLTLSGPVDPQQALASVRRYLGDLDPGPVDRQPSRGLPRHEGVPTL
EVTRPAPSSMVHLCWRTPAYAERDHLVVEQALAVLASGQSSRLPDLLVRQTQIADSVGAG
DFSLSRGVSLAVLSARVAPEHSTEEVSEALVSEVARLCDEGPDQAEIDRINAGFDRSWLS
RLASVDERADEISSMGCLLDDPGQINTLLGTIHAITAEDITAAARHWLAPEHRSVLIYNA
QEAR
>PFR_JS14_124001PFR_JS14_12400Peptidase M16 inactive domain protein(11415246:1416610 Forward
MSYHQISRPELGIRREWQFPLPQVRTLDNGMTIWAYQLPGQYVLSMELVFDVALSDEPTG
HEGVATLALRCSDEGTVAHPGNALAERIESIGAEYDGGAARWATRCGIDVAAPYADQAVD
LLSEIVRIPAYEERDVERHRTLALTEIEQMRASSGSMASVGMRQALWTAGTRHALPSTGT
AQSIAGLDATQVRAFHDRWWRPDGSTLILAGDLPDGLVDRAAEVFSQWPSIGSRTHAGAP
RARAGGAPVRLIDRPGSVAADVSFGLVGPAHDDPQWSALQVATEAVGGAFGSRLNLSLRE
RLGYTYGVSASLSASRFNSAFGSSASIRNEVVAAACREALDQLDLDGHPLRDEEVSSAID
SLIAIAPLRYDTAGAIVGQAGALAARGFSPDWINQVNRGIAATTTDQANEAFDALVSRSV
REHTLRMVICGDAGQLVGPLEADGFRVEPFAPIL
>PFR_JS14_124111PFR_JS14 1241[1UPF0182 protein[11416694:1419633 Reverse
MNRSHRSAANRARNPQQKSTRRRSALGITLVVLVAIIAAWWLVTEVVTDWLWFRRLSFQQ
VFTTRMITAVALFLASAVLMAVVCAVTMAIAWRRRPDKPAPLESDVLDHYRQALARRTRL



VIALPSIVIGVIAGAVATTHVDDVLLFINRTPFGQRDAYFNKDVSFYTFTLPFLQFVLGM
VLATLIVGTIVAAIVHLITGSLHASPVRFRGPLPGTPGGEPPRVEVHNPFGMAAQVHLSI
MFGLILVVYGVQQLFARYEFAISDNDTLFTGIGYTDDHARITARLIVAIIAFICAAMFFA
NARLRAWRVPGTAIILMVVSSLLIQGIYPAVIQRFDVRPSEPDRERPYIQNQIAATRQAY
DIDDVSITDYSAKTDVSQGQLKSDAEALPAIRLMDPAIIAPTFEQLQQVRGFYTFPNVLD
VDRYEIDGKKTDTVVAAREIDINGLPDQSWNSIHTVYTHGFGMVASYGSRAQANGEPEWI
EWDIPPQGKLNEQQPRIYFGEKQNQYVIAGNVEGADPVELDTPGGNTAGGEQHSTYTGTG
GVPIGNPITRAMYATKFGDMNLLLSGRVNQNSQILYNRTPQERVKAVAPWLTVDQDPYPA
VVDGRIVWIADAYTSTANYPNSQHINMQDTISDSASSWRQGTDTKQVNYVRNSVKAVVDA
YDGSVKLYAWDTSDPILKTWEKAFPGVLTDKSQASPELLSHLRYPQDLFKVQRQILGRYH
MTDPGNWYNQSDLWVVPADPRDKSGKAEPPYYLSIKWPGDAAPVFSQTAVYVPNKRENMG
AYMSVVADTSNPDYGKIRVLRLSDTQQVPGPNQTYNAISSDQSVADHLLPFVGQGGSGSA
DALYGNLLTLPLGDGLIYIEPIYTQRKDSSAGSYPVLRFVVARYGTHIGIGTTLQEALDT
VFGGNAGASTGENAQPGQAGATQQVPATGEEAVKANLQAANDAFSAADKALKAGDLATYQ
SQMQVAQAKVSEAMAAAGG

>PFR_JS14_1242[1PFR_JS14 1242[Hypothetical protein[11419630:1420229 Reverse
MNQPRDAAGELSDGEERAEARDDQHDALDRLSAALVEIERFVARSGWDQPSRLFALVPTA
ELLAAEPALGDQLVVNTADQLSSVEQDDFHPGSDLLEGLATIGWPDTVAGAAITTERTFL
PADVEDQIPDDPDKAAEFVATHPRHEEIRVVVGVMRDGTHYGVARLASKPDDLLAGDNLV
PALTSALARTFHWGENEES

>PFR_JS14 124311PFR_JS14_1243(1Lon protease proteolytic domain protein(11420348:1421391 Reverse
MTRNTRTAIVAALCFVLLAGAVTLIPIPFVAWSPGVTYNLLGTQGGEPAVQVSGAETSPT
DGQLLLSTVAATKSDSHLTLPEALANYLLPFHNVMPRDWIYPVGMSASELTQQSAAEMDT
SQRNATVAALRAAQIPVQENAVIDSVSSGGPAYELLQAGDVIDTVNGKIVSAASDVTNII
KDVSIGDTIEFGITRNGAVMKVQVTTQASASDRSVPRAGMTLRDGYQYLPQVQFTIDPDI
DQPRDGLVLALAVYELVSPTDLAQGRPIAATGTIDPSGTVGATSGVEEKLRSAERGGATV
FLVPAANCSETQQVKTSLDLVKVNKLDDAITSLESLARGDMNGVPRC
>PFR_JS14_124411PFR_JS14 1244[1UbiD family decarboxylase11421632:1423035 Forward
MSDENTMRPGDDDPGQDPLSELLRRMGLNVPAQGLDLNAMMGQFQQAMSQAAAHTDSSTG
IDWDATKQAARHVVASLGPDPSPTQTQRAQLADADRLAESWLDPVTTFAPADAPAEPWSR
AQWVDDTMDSWRAIVEPIVTAIADAMSKAMGGQAMADAPELAQLSGMLGPILRGAAGQMY
AAQLAEAIGKVAADVLTGAELGVQLLSKPRVVVLPTNANAFARGLELPDEDVLMYLTLRE
AARQRLFARVTWLGPQLLALIEHYARGITIDMAALGEVIDPDSMAGLTPDKLQELSKQLQ
GRLFTPTRTPEQEEVLGRLETLLALVEGWVDTVSHEAAASWLSHEEALMEVIRRRRATGG
PTEKMFGSLVGLELRPRRVRDAQRLWQAVQAARGPEGRDAVWAHPDLIPTTADLDDPIGF
SSGERDEDQTRDWDDDLARLLEQDRHDDGPTDPDSRGSGDTPGPTDH
>PFR_JS14_1245[1PFR_JS14_1245[1Similar to metal-dependent hydrolase11423067:1423696 Reverse
MHPSKAVPAAHGTQSARETRRRADTVVPSPAGVELPEGVYQVVVRRSERRRRTVAARREG
DRIVVMLPARMNHAEQEHWVAQMVTKVAARTPSRGPLAGHDDLARRADTLSVRYLQGRAR
PSSVRWVSNQRSRWGSCTPADGTIRLSDRLRAMPTWVIDYVLLHELVHLLHPDHSSAFHE
LLAHYERAERARGFLEGWSASEMSQPPGD
>PFR_JS14_12461PFR_JS14_1246[1Hypothetical protein11424129:1424290 Forward
MAEETYEGEFYCVKCKAKREAKGNVVVNAKGTRMAKAKCPVCGTNLNRILGKA
>PFR_JS14_1247(1PFR_JS14 1247(1Hypothetical protein(11424447:1425574 Forward
MLSRTDIVSSRHPSVWSVPATWSIGPPSAAIVHAMTPAPDRRTAPPPHQGLAPTLRLVTA
PVAPPPPAGFRLVGCRVEELAGDHYVLVGDADAAVELRGPGAVVLAGAVSTLAGTGDMSA
ARAGLSADDDRAFRALLDELRAHGLATVDPCGPGRGIRVGLVGEGPLAKALTPVVAALGD
LTLFGECLPPVASRQPLSTRRKRAKEPRPLHWTQSGEQGLDLVIIATTRREPDPALGWLL
ARAATPHLSVTAHRGQTIVSGISVPGVTACMLCAGSAGGSRPLKAWRAAAPAEPDDSDLA
WAASQVRRAVDTFRTTRTIWPTLHSDGAVEQPHMPDPECPACGAMAAAHRRRRRDGTPVM
APGSSSCRSTRTAAA

>PFR_JS14_1248[1PFR_JS14 1248[1HRDC domain protein(11425631:1427787 Reverse
MVAGVMSDPARNSPPPMTDESVLSGLDKDQRAVAVDVAGPLAVLAGAGTGKTRAITHRIA
HAVLSGAQAPDSILAVTFTTRAAGEMRARLATLGVPRVQARTFHSAALRQIRYFWPRATG
RELPEIAGSTFGLVAEAARRHHVRTDTAVIRDLSSEISWAKSTNVLPAEYAAMAERAGHQ
VSGVTPATVAKVAADYERVKAERQVMDYDDILLCAVSLMHEHPEVAQEFRSVYRHFVVDE
YQDVSPLQHSLLLQWLGDCDDLCVVGDPDQAIHSFAGADARFLTDFSREFPDAHVLHLNA
NYRSTPQILKAANELLHPPGRPAVGRGVILRPVLDAGRPVDLAAAQDPVAEAEHLAGWLA
ARHRAGIAWSDMAVLFRVSAQSPALESALDGEHIPYHVRGSERFFERAEVRTALGRLTNV
AHSDPQADPGESLDEVLTGLGWTPQAPEGQGRVRERWESWGALREMGQKLVSEGAASLGR
LVAQIAERASMQHAPVGEGVTLSTLHSAKGLEWEAVALVGVQEGLLPFSLAKTPAQVAEE
RRLFYVGITRARQALRISWATSGPNGRGRRNPSRFLGGLLGESTGSPTVDPRAARGPRTK
RVARCIVCRRPMTNAVEVKLGHHEGCEVDYDEDLLARLKAWRLAESKQHSLPAYVVFTDT
TLMAIAQYQPRDDESLMKIRGLGTAKLRRYGAQLLRIIDGAGAEIVGADATSDAPSAS
>PFR_JS14_124911PFR_JS14 1249(Exonuclease subunit V gamma recC(11427920:1431264 Forward
MALLDPSPAAIRMVCCHDWASVCAGVDAYVDSFVHDPFVLPTVVVPGAAHRRALSQHLAS
RPADPQHKIRAGVDMVTLGQLRRRCEQACLGVDPDDDPWRLPALTMHIAQLTQAHLDSGE
DSRTDWFALARHFLQGASGAETDRPGRVIAFADSFASLISGYRRHRPDLLLDWDEHRDVD
ALGRPLSDQDRWQADLWRELTHSLRPWIHPAAREARLREVLDDPDPSARQRLPSRLGVVG
LDGFVPDERRFLTTMSARIPLTIWQLGFGSDGPGESALRARYGSVRDELWHRAQALPDVR
IDRPGTGPSGRPATVLAALQDDIRSGHGPGDPRAADESLQIHLSHGVDRQVEVLRELLCD
LFDTHRDLQPRDVAVVCTDIRRYAPLLEADFQPADTPDSHPGHALRARVAGPAAEQPNQV
LELLVGLFGLPVSRATGQDLVDLCSLPPVAARFGFDEDGLAGLPELLARAEVRWGVDGSQ
RARRGLSGVRQSTWVAGVDRLLAGLVMADEPPARLDTVVPVEHLDAGDADLIGGLAEFVS
RMRMHLLEFAQPCGMAQWRTRILDAIADLTDPDVAEQWQVNHIAQELDRLSAGAGTGSTA
LSAADISAMLRRLLRPSLGRADFGTGSLVMCGLGDIQALGHRVIVLLGIDDEHFPPRVAH
DHDDLLARPTVSSGRVDADARARQQFLDAVLSAGEQLIVIGRGADQLTGERLPLPVVLAD
LIGAAPVRDESGDDSGDGAHRGSPSDSALIRRHSLQPHDATNFLGSGRHQPFSFDRQALA
GAESLAGPHPKAPARWWQVTARVPVSGGPDPDEALDVDQLTAFYRDPVGAWFGATFGFTP
RNQDPVLSPALPLAADGLTDYVVGSRMLEATLSGQPRERIDSAVLLSGAVPPGTLGATQL
MNLWPTVQAMAARIGDFRASSEGAARHAEIEVALPHSLVSGQFQLFDDRLLDHHFATVKA
KYLVPAWIRLVAATAGGLPVREFVLVTRDKEVHLAPPPQQVATRILRQLVEMRRRGLREF
LPLPLATAWTYARAQHAHTSGSDRITSNAYRREGRYSALWGDYLDLDWRALTALPADPDD
PITASESRFKNLARWLMDPLLDAMAADDQAGAWR

>PFR_JS14 125001PFR_JS14_ 12500 Putative exodeoxyribonuclease V, beta subunit11431261:1434623 Forward
MIDRMNPRPFDPVAALPPHTTVLEAGAGTGKTYTIAALTAQALARGQVTIERVMLVTFAR
AASYELRSRVHERLRNTATAIDATLAGIPPTDPDAVDADLCAGEADVLTARLARLRAALA
DFDRATIATTHEFCARLLDQLGILVDHDRFSSFLDDPDQLRAQVIDDGYLAWMSSGRPPL
PLPGAQLIGEMSLSHPDLPLLDAPAGASPDAVSRVEFATNLRREFEARKRSSSVYGYHDM
VQRVLMALTDPVTGELAARVLAARYDLVMVDEFQDTSPAQWQILEHAFHGRTRLVVIGDP
RQAIYGFRGADLYAYLAATRRADDYFTLNRNYRSDAGVVQGITALFGQANLGTEAARVAL
GDMHAQHVEPRLAGASPKQAAVQIRAVEPQSMLTAPAGRKAIMADLVAEFDRLLNRAEVN
DGEHWRHLRPSDIAVLVRRRATGQEIQRALIAAGIPAVFTGGEGVFASSAAQAWLVLLSA
LADPRPSVLLHLASTPLIGWSPRELADADEDQRTELVTGVRALQATMHDHGVAAVYEELS
ARYRLPPRLLAQPDGERMLTDLRHLAERLNSAERRHHLDLPALTAWLAQRIDQARTSQDD
DSVRRLETERRAVSIMTIHKAKGLQFPVVALPDLADRYSGSRYDRGWTTSMLHVDGQLSI
DLYTDMSSDREAIKQAEEQAEDLRLVYVAATRAQSRLIAWWANTKFENTSTSPLHRLLNAD
KDSALPPALNIAGGRHPDQWPLDRQVVDVVSVPRPSGIASVPRSADLVAGLAARKFHDHI



DRDWTRTSYSGLTAGLHGESLPPGSVSPRDDEPDLDGILADPGEVDGPVSPSALQPNGLA
ELPGGTQFGSLVHSVLEITDPASSSLDSDLLEASARMLRRWPVAQVPAQGLATGLASVLR
APLGDLTNGRSLTDLGAVNRLAELEFEMPLGRASRHRAVSDLAGLWADRALVPEDDPLVD
YGAALAGSAAADRTLSGFLTGSIDAVLRVAPAGHAGAADSATAQFCLIDYKTNRIPVRPG
DHLGPHSYTRRAMTDAMIGAHYPLQALIYSVALHRYLGQRLPGYSPAIHLGGVGYLFVRG
MTDDPSAGDRLPGVFLWHPRPALVAAASSVLAGGDPRDSQ

>PFR_JS14 1251(1PFR_JS14_1251[1Exonuclease subunit V alpha recD[11434610:1436463 Forward
MIPSDGRVVSATGVLAQFAAAGVLEAADVHVAKMVTRTGGENDPSVALAVALTVRALRAG
SVCLPLDQARPMAHFFVREDDDQAARTDIDALPWPDPLDWLATVVDSPLVGDEDATINSR
PLRCVDGAVYLERYWCDQESIRVILAHRAEPLPAVDESALTAALDEFFPGGDQEADQRRA
VAAAVRGRTTVIAGGPGTGKTRTISWVVEAMRRQWMAQGETGRIALAAPTGKAAARLTES
LRENTAGPSSPAGTQGAGEDAMAVPGQLHAVTLHRLLGARPGRGVSFGPARRLPYDLVVV
DEMSMVSLSLMARLLEALSPSTRLVMVGDADQLTPVDAGAVLADITAAGLAGPDPLGGGI
VELRHGFRFDSAIAQLADAVRRGDADATLELLRASPEGLQFDELDPGIVELDALPALRRE
LEVQARGIGHAATSGDGNGAVRALEGHRLLCAHRTGVYGVSRWSAMVQQVQRPALASGSD
ADPDWFTGRPLLATRNMAELGISNGDTGVVIATPEGPRAAMSNGRSYAPFVLEGIETMFA
MTIHKSQGSQFDRVTVVLPGADSPLLTRELLYTAITRARRGVRIIGLREAIVTAVRTPAR
RASGLTDRLQRTSVRPH

>PFR_JS14_1252(1PFR_JS14_1252[1Hydrolase, NUDIX family11436515:1437405 Reverse
MASNNERVGWSLSGWDDPALLDHASELRHDPENLVRLWKSAGSQLLLVDQQGRFDIDPFG
RALIDADGAVPTESTIFVGLLDGTAWFARRVDAALSTTMRHAPLSAGQREIASAALASLN
WYRRSRHCVVCGGPLVRTLGGFGAVCRDCDTETFPRTDPAIICAVLDPGDRIYLAHQNSW
LDGRVSVLAGFIEAGESVEQAVAREIGEEADLRLTAMRYLGSQPWPLPRSLMLSFVARST
GGGQVDGEELAWGGWYSREQVVSGLHDQQLTLPPGASVGRRLVNSWLQGTLPSPEG
>PFR_JS14_1253(1PFR_JS14_1253[1ATP-dependent DNA helicase[11437415:1440771 Reverse
MSGRTVERPEDLREILSIPFSDEQLAVIAAPLEPGVVIAAAGSGKTTVMAARVVWLVGTG
QVRADQVLGLTFTRKAAAELSNRVTTALSGSGIIDAAALENSEAQTVTTYDSFAGQLVSE
HAPRIGIDPAEHRLTDATRYRLAAQVVAANEFPLVALGEWNDRRLIGALLGLDTMMTQHM
VTGQRIEEFTADYVGGLDEAPLWRGAPYRAVVDAERVAAERLELLGLVESYRRAKDRLGW
VEFADLMAQAATIAERAPEVSTMLREQYRVLLLDEYQDTSSAQATLLTTLFSGPTVAEGR
GHPVTAVGDPYQSIYGWRGAAASNIAEFPTSFPKADGTAANAYSLRVNRRSGPEILDGAN
VVAQGLQSDPAMPHLPGVDFTLHAAPGQEPATVTTRHFTSSDEELDWIADDIAARGALEG
YAGIAVLVRRNATIEPLFRRLSARDVPTEIVGLAGLFRLAVISEIVATLRLLDDDTDNPA
LVQLLSSRRWQIGPPDLAALGEAVNRLNAVRSDPSRDQGGATPAADPPASLRAELARQQE
QAGRPMACLMDVLDLPCPGLSQLGSSRLGRFVAEFRELRRHVSEPLPGLVRRIVAAMNLG
VELLADPGTYSQHMGAQVARFLEVVGDFTDLDGTARLSGFLSYVESVLDEEDGMEQALPT
ADDSVSLLSVHRAKGLEWDTVYLPTLVEGTFPATVRGDNWTTLARLLPSPLRGDAGSIPQ
LGETTKAGLQAFGTDLRSAGQFAEDRLAYVAITRARRHLVATTHVWEPQRKTASHTSEYF
RVLAQISGGDLPEQPAPDADNPVAAVPATAVWPRPADPDREELVETAAGTVQGLIRRLGP
GAGGDPGIGELPAQLAGELSLDEQQAYQEWQAEAQLLVRAAREQARDAHRVVPVESLSAS
ALILSQAEPEQFAANLVRPMPRRASGGAGVGTRFHDWLEQRFRAGSGLLVGDDESSDELP
ARMDASSQRRLEILQRRFEEGPYADLTPYRVEAPFILVLGSRQVRGRIDAVYRLPGSGPH
RFQVVDWKTFDGPADPLQLALYRLAWADVSGVEPDEVDAVFCHVMSGRVERPTGLPGRDE
LTRLVEHLPGLNDRMPGAPDGPGRRAADSGGIPRHRSG
>PFR_JS14_125411PFR_JS14_1254[1ATP-dependent DNA helicase11440768:1444139 Reverse
MSFQLLDQQRAFVEACARPHGAVLALGGPGVGKTTALVEAVAQRVEAGAHMDRLVVLTWS
RPAAQRLRARIVARLASSQLAPVITTVPGWCLALQRRFGHLDADGQLPHVLTGPEQQMQV
RELVVQLGRDLWPESVRAAIATMAFSQELRTGMARARQQGLDPDDLVRLGRRTGREEWVS
MGLFFENYLDVLDAQPAWDYAELVHRTRLLLLEAPVSSVLTEEIEGVFCDEFAELDRSQI
ALLEQVHQVGIPVAATADPQSSVFAFRGADPRAVADFGRRFEVTGLPGPERIDLSTSLRG
TAGLQRGIASLIARNPVAGGGSGTRPHEAGAVSGADRAEQIVCRSYETAAAEIAGVAEDL
RTARLAGVMWSQQAVICRAGRGQLGTIARGLANQGIPVEVAGSDIALSEQACVVTLMDAL
AVALGFSRRVPPDPDQLDRLLLSPLTSLDPTALRRVGGALWHEAASGTTSDPMTLVRQFL
MRRAGDHLPSPVVPPATAQDVGALVHRPDTSGAAPTDVTTPPTGPTAQTATSALPTDPDL
EPVRELAALLGDAAARIMRGEGAYDVLWRLWDGTDWPSRLRGEALSGSASSGQANSDLDA
VLALFDVAARHMELTGQKGAETLIAEVSGQEIPGDQARESDPRGRGVQVLTAHRAKGLEW
DRVIIMGAAEGSWPGNRRGAGLLSAELLDADDPGLAPAPGAWMQQERRAFVLAASRARKE
LVITANLGSGDEQAQASRFVRELGGQVLAVPHDTRRPRSLQGLVGELRRVTADQRSTAGL
REAAAHQLGQLAVVRDDQQRALVPGADPRSWWGLGGLSGRHGTPSPAGVGEPEGPTRDKA
IRLSVTGLQKLIACPRQWFLDVAARGATTGGFAAGVGSVIHLLAEHAVTDHLSEDQLHDA
LDEAWNDLDVHQQGWRTLIERSRAHEMITRFERWQGGQPTEVLGVEVPVRHTFVIGGQPL
ELVGSIDRLERDRTSGRIRIIDFKTGSRAPSRTEAASNLQLAAYQLAVMRGACRELTGST
PAMDGALLVFLRLPAGARDPLLPKVVGQPGLDDHPYPAAEQLANTWLVRGDVDIQGPTMV
DDALAFAVHCVVEEDYPAVEGPPCSYCDHRADCPIWAREASSR
>PFR_JS14_1255[1PFR_JS14 1255(1Cold shock-like protein CspA(11444479:1444685 Forward
MATGTVKWFNAEKGYGFIAVDGSSDDVFVHYSAIDSTGFRSLDEGQKVEFDIAQGPKGQQ
AEHVKLVN

>PFR_JS14_1256(1PFR_JS14 1256(]1Serine/threonine phosphatase stp(11444851:1445723 Forward
MTNESPATDRDNLRRGPTAWAGGATHVGTKAPPNQDALVVAATPGESHRSAIVAVSDGVS
TSPHSDVASQIAVDVATDHLTSVLTKPHHSDEPSALADDLKAAVVAANDAIVAAAGDDVH
GYACTLVLALVHRGLVVVANLGDSRAYWFGDDATNMLLTTDDSMAQLSIELGTSREVAEA
GRQAHAITKWLGPNAPSLEPQLAGFKVAGSGWLLVCSDGLWNYASAPAELRAVWDSLPAA
PDATAETLAGQLIDWANARGGRDNITVGLVRVEEPDTPAPEQSPAGSTQS
>PFR_JS14_1257(1PFR_JS14 1257(1Hypothetical protein11445780:1446064 Forward
MPVAQSPVAGPGRTPGRFECVDIKIGIENVNRELGIETDQTRDEVTAALKEALSNDGVFT
LTDSKGRQLVVPGAKIAYVEFGEEHARQVGFGTI

>PFR_JS14_1258[1PFR_JS14 1258(Hydroxylase for synthesis of 2-methylthio-cis-ribozeatin in tRNA11446251:1446916 Reverse
MGGRELLGVLGQCELVDFEVLSFSGEFAPTLDDRIAVAELATAQFKRFNRVADQLHAHGW
PVGDSLEAFREPLDAFAQATQPTDWPTAQLRSLLVSGLRTDFADKLSAAWPEPMARLISP
GPVAWRIADFANRTLSQSLADDPDLAGSLALYGRRLAAEALGQCQRIAAKEVELTELVAS
AVPRPDDAQTGDMAALGAVSVLLEQLMEGHSRRMARLGLAS

>PFR_JS14 _1259(1PFR_JS14_1259[1DEAD/DEAH box helicase[11447282:1448787 Forward
MTLSTTDPDAAEPAKTTFADLGVAPSIVTALDAEGITHPFPIQEMAIPIALTGTDMIGQA
RTGTGKTLAFGIPILQKVVLKTDEGFDQLDPKDKPQALVMSPTRELAQQVGSDLAIAGRD
RHARVLTIYGGVGYDDQLDALKKGVDVVVGTPGRLLDLVHRGNLDLSHVRIAVLDEADEM
LDLGFLPDVQALLDRTPASRQTMMFSATMPAVIMSLARSRLNQPVNIRAEGRDAQATVPQ
TTQFIYQAHELDKPEMIGKMLQSEGMRKMMVFTRTKRAAQRLADDLRDRGFEAASLHGDL
NQSQREKTMKRFRNDKIQVLVATDVAARGIDVDDVTHVVNYEVPDDPEQYVHRIGRTGRA
GHEGVAVTLVDWQDVTRWKVINKALDLPFPEIEATFSTTPQFLEDLHIAPDTKGRLADAK
PRDEGEHRGDERRDRGKGHGGKGHHDRGRDRHEGHGKKKDGEHRHDAKDKDKGGDAKRDR
PHRKRRRTRNGKPVAAQHKDD

>PFR_JS14_126001PFR_JS14 1260(Tryptophanyl-tRNA synthetase 11111448925:1450097 Reverse
MESRPSWVVCRLRRMSLTSATEPEESSPDTEARGGSDRQTLVASQARSDAIEADIGVNPG
KYRILTGDRPTGKLHIGHYFGSISNRVRLQNLGVPSMLVVADYQVIYDRDGVGDLQDNVM
SGMADYLACGIDPARTTIFTHSSVPALNQLLLPFLSLITVPELNRNPTVKDEMEHSGGRP
MSGLMLTFPVHQAADILFCKANLVPVGKDQLPHIEVTRLIARRFDERYGRATPDQPVFPE
PDALLSAAPSILGLDGTKMSKSRHNTIQIGMTADETAKLIKKAKTDADRHITYDPQNRPE
VSNLVMLTALATGEKPEDVAARIGDGGGGALKKACTEAINEMFAPIRARRLELEADQGYL



RQVLHEGNARANEIADATLRDVLAAMNMDY
>PFR_JS14_1261[1PFR_JS14 1261(/PHP domain protein(11450066:1450947 Reverse
MLIDLHTHSNVSDGTDTPTALVQKAQRDGLAVIALCDHDTFDGLAEAEEAGRRFGVAVLP
GIEISTHVGSTEVHLLGYGADPWAQPLRRELARMRASRLDRLPKMIAKLHELGMDLSVGD
VEKQMLGASSAGRPHVADALVAKGYVANRDEAFAKYLDSTGPAYVPRETLALARAIDLVH
GAHGACIIAHPWIRGTRDVVTSALLASLKADHGLDGIEVDHPDQDQQTRALLFELGGRLG
LMRTGGSDYHGTGKTGHDLGTCVTRPSALHELALRITARGGSIGGVETLMGRL
>PFR_JS14_1262[1PFR_JS14 1262(IHypothetical protein11451079:1451555 Forward
MEFTAEHHYDAEPAAVYAMFNDPQWWRTLVERAGAESSRITAQDATVDVRIELTTPQKAR
PFAGDTLGLDQTFTWTPTDGGWDGTFRQGTAGKLPAASTGTATIRAGHGGTDVHYTGEFT
VKIPVMGRKLEAMAAPYVTQIIDLQQKVGTEWLSAHKG
>PFR_JS14_12631PFR_JS14_1263[1Hypothetical protein11451614:1451817 Reverse
MTTRIVLRDHGEAVRLADALRDRGDEVALITQRDGGEDQPASYLVATPVARLQIAQLIPA
AAEVTED
>PFR_JS14_126411PFR_JS14_1264[1Hypothetical protein11451819:1452328 Reverse
MSTKTSRTDRAPLVFVPLRTDEAASLVTTGTLGGPVSAIAITPGLCETFGVEPDSEDAEL
AALQVAAVWSLIRGDRRLVMVARVDAHGDADPGEEPNGAVLLPGLPLSAVTAFFTGPHPA
DEADVARKLAHSDIDGAWQNTDVQALAADAPLLWHDVSELPASVKAKEH
>PFR_JS14_1265[1PFR_JS14 1265[1Hypothetical protein11452409:1452951 Forward
MLTPMDNAMADLPVPPPQMWATDAGPVECVGVVRQARPPLQLGAGWSRSRPQAVQHRPDP
AAQRLAITFARMIKEALAGTRPARQLQAVMRADRLEQVVSIQRMGGLTGIRCTHVRADRP
APGTVEAVACYRWISAEPPPPGGEPAERAFAVAFRLDFRRGRWCCDELQIIASAQPDRAA
>PFR_JS14_1266[1PFR_JS14_1266(Protein translocase subunit SecA[11452991:1455840 Reverse
MSFIDRLLHAGEGRTLKRLARIADQVNSIEDDYVAMTDEELRGQTADFRERLDNGASLDD
LLPEAFATVREATKRVLGKRPFDVQIMGGAALHEGNVAEMKTGEGKTIVALAPSYLNALD
GKGVHVVTVNDYLAQSQAEQMGRVHHFLGLKTGVILAPMAPDERRRAYACDITYGTNNEF
GFDYLRDNMALTLDDCVQNGHHFAIVDEVDSILIDEARTPLISGPATENKQWYPEFARL
AVRLERDTDYEVDEKKRTVSVLAHGIEVTESDLGIDNLYESANTPLIGYLNNAIKAKELF
KRDKDYVVIDGEVLIVDEHTGRVLAGRRYNEGLHQALEAKEKVEIKDEYQTLATITLQNY
FRMYDKLSGMTGTAKTEEDEFQKVYGLGVLEIPTNKPMIRKDQSDLIYRSEDAKFTAIVD
DVVERHDNGQPVLIGTASVVKSEELSRRLRAAGIPHQVLNAKQHAREAAVVAQAGRKGAV
TVATNMAGRGTDIMLGGNPEFLADQLLRERHIDPVENPEAYEAQWADTLSDLEGQVADEH
EEVVDAGGLYVLGSERHESRRIDNQLRGRSGRQGDPGESRFYLSLEDDLLRLFKPEAVER
VMTSMQLPEDQPIEMKLLSRSIESAQKQLEAQNFETRKNVLKYDDVMNRQRHVIYRDRRK
VLEGADVEGMLRSTVDRVVESAVRMHTQGFSDEWDLDALWNDMRQLYPVSLKVADYDGIE
NVDELVDDFKADAQDAYDAREVKLGEEMMRELERQVWLTVLDRKWRDHLYEMDYLREGIG
LRAMAQRDPLVEYKREGADMFDAMRAAFQEEVVGFLFNLDIQVPDAPEVGVQRDENGEEV
DVRQMLSAGGDSPSGSGAATATATRTAKRAAEPAQAPAVKRAAIKGLERNEPQHMTYSAP
TETGDVEELRGDEKTDEDDLFAGIGRNDPCPCGSGKKFKNCHGRNPNIR
>PFR_JS14 _12671PFR_JS14_1267[1Putative ribosomal S30AE, sigma 54 modulation protein(11456085:1456681 Reverse
MDVIVTGRRISINDATRDLVSRRLNDSIVKLKDRVIRTEVEFTANESKGDPSNAIRCEIT
VRGKGPVIRAGGMAEDKMIAFDQALDRLIAQLRKAADRRKRRRGGQRLADLPVAVEDQSV
KTAEDTHEVAGMTVDGDGPMVVREKTFETTPLTLAQALDQMELVGHDFFLFVDAASGKPS
VVYRRKAYDYGVIHLEVQ
>PFR_JS14_12681PFR_JS14_1268[1Phosphoribosyl transferase domain protein11456837:1457646 Reverse
MNLSHVIAAGQDLLLGSECVACGSPGPVLCAPCDRRLDDGPLVREPDGDDLVDGMVPVWS
GSRYDPIAGKLVIAFKDRGAWTLAAPLSRLVSRALAGLLLAGPGGDASPLWGARGPTAGA
GGEVPILVPVPADPRRVRARGLDHTTTITRRAAAVCGLEWCKLLRRVSATRDQIGLGSAA
RRAGQHGTMTIGSPRWCLPRTRRPQLWQARPIVVVDDVVTTGATVREAVRALRAAGARVW
GVACAAQTELAGSVPRRVGSPLAPGDQTR
>PFR_JS14_12691PFR_JS14_1269[1DNA-binding response regulator MtrA11457728:1458468 Reverse
MTDIEVGGPGLVLIVQDDAERADELHDLLSELGFATRWCASASIALKSFHETRPDLVVME
VGLAGRSGLDVCREIRRESDVPIILVSTGSATEDIVEGFRAGADDYIVEPFAGAELLVRV
QARMRRRRNGIQARHTVMVDDLEVDVDNRQVRRHREPINVTPTEFKLLVTLVERPGHVFS
REELLAEVWGYGHAGDERVVTVHVQRLRAKIEADPDRPRIVTTVRGLGYRLGHTTDVRWI
PEPLTV
>PFR_JS14_127001PFR_JS14_12700Conserved protein, DUF179111458604:1459170 Reverse
MNFSSSPHAGELLVSSEAAGGGFFDQAVIFLLDNDENGAIGVALNKPSTTPVAEVLPAWA
GELNPPSVLFAGGPVAPNGAICLAKVMDSGEEPPGWRPVLGDVGLLHLDTPVEIAAGAYS
DVRVFAGYSGWDPGQLSDELDRGVWLRAPARDEDVFGAQAEGLWRRVLRRVGGDAGLLSG
YADKPALN
>PFR_JS14_127111PFR_JS14 1271 IHypothetical protein11459876:1460517 Reverse
MPSGSPIPGFTPESFGAAGRDLLDAPITEEQRQRSERYLQDAYAEGRLSHEEFGRRIDKYV
LRARTRRELNAALEGFVKAGLASQVVGQFGAYPSVVVPREVRRSAGRWAGAAAHWSGAFT
WIVGPAAVYALSKPHSYPHREAAKAFNTQIAIAIVSALVVGFSALLGLGWIPFAVWSALA
LVLIVVSGLNASDGKDSRNVLQRVLPIRVLDEK
>PFR_JS14_1272[1PFR_JS14_1272[1TmRNA-binding protein SmpB[11460607:1461089 Reverse
MPREKGEKMIARNKKALHDY SIGERLEAGIVLTGTEVKSLRDGRASLVDAFATIDDNEVW
LRNANIPEYTLGTWRNHSAMRKRKLLLHRQEIKRLERALGDSGGRTLVPLSIYFKDGNAK
VEIAVGTGKREWDKRQTIRERDMNREAERDLADRNRRHRH
>PFR_JS14_1273[1PFR_JS14 1273[1MutG family lantibiotic protection ABC superfamily ATP binding cassette transporter
permease(11461240:1463192 Reverse
MTAGRPGARQRPPGAAPHRRTGGATRAALMGFLALLMVALGLTAAPQRALAQTSDSFDSW
TADYTVGTDGTTHVRETLVYRFASDSARHGMYRTLLTREPDGDNKNQDIVYDVSNVQVSS
PDAPASFTQSDEATKGNPRERFVTIKIGDANKRVSSATATYVISYDVKGALRDAQGVEQL
YWDAVGDNTPDVNDIRITVAVPGGAQQVQCFSGAVGSDTACTSSSVADQQAVFHQDVKQG
SEVMTVGVGIASGLVANGTPRLEPAAKSSAAQAAPWGIATLAAAAIVGAIYLVRFRKNSA
DERFLGVPPGTVPVDVDAAQVGPASKHDVVPVRFDPPQIPVALGGLLVDGQVDSQEMTAT
LVDLAVRRAIQLRSTTGRHGSSELFGRLIDADKATTPYEKKLLDALFGSVAVGTEVNLSD
PGSMSDASSELAREVAATATNQGLMKRIGQVGTNRSGAVIGSFVVLIGAWFGGSLLSNTA
ALASNAAGLTALMIIGALVVVGITLLIRSSIARRGTRTAMGRAYTDQVQGFEEYLKTAE
ADQLKFEEGQDIFSQYLPWAIAFGIADRWASLCEQLVAQGRLTETAPYWYYGDPFGFRYA
YFTSGVLSGVDSGISVPESSGGAGFGSGGSAFGGGGFSGGGGGGGGAGGW
>PFR_JS14_127411PFR_JS14_1274(1Hypothetical protein11463376:1464695 Reverse
MRRMALPRRAWVGLVACSVALSMMPAVSGADDLEDQQASLQQQIGASDSDVYASDAKLQD
AEKTLSASQQQLADAQAGLARAEADRDAAARSDDDAARALKDAEAALVKAQDDAAKARAD
VDAQKRKVGTDVRHTTQQNSGLVTIGIFVNNLSTGDMSNRIQWTDQAFRAQQYELDRLQD
VEQRLEQAEQAMKDAEAAAQRDRQAAADALNSRASTAQAAQDAKAKVDALVSKNAADKSA
AEQALADAQARNADLKAQSNAVAQRIKDRNAAAAAAAQAAQQADAAAAQAAAAGNSIATS
TSSVLADPVPGAPITDTYHTRINPVLGYTEFHDGLDLGAGCNAPMYAAAAGTVADVLTPG
QSGGYGNRLVIDHGLVNGVYLSTGYNHASSYVVSAGQHVDKGQLIGYVGTTGLSTGCHLH
FHVYVNGATDDPQNWITVA
>PFR_JS14_1275011PFR_JS14_12750Efflux ABC transporter, permease protein(11464762:1465679 Reverse
MRHTLRETWSGLKRNLSMTIAVIVTMWVSLALFGASLMTMAQVNEMKGKWY DKIEISVFL
CTADSATESAGGNCEAGQDTTASQRDAIRSRLTANPDVSNIYYETKQEAYDEFQRVYKDN
PIKDSLTVDQMQDSFRVKLKDPQNYKGVVAESQGLMGVQAVQDLHSVLDPFFKVLNGLKW
GAMGIAGMLLLAAALQIGNTIRMSAYTRRREIGIMRLVGASNGYIMLPFLLEALFAGVAG
VVLAAASMSALQYFVIDRVRSQLAIQSLGWITWGDTAVAVVWVAVVGVLLSIIPTFVATR



RYLRV

>PFR_JS14_1276(1PFR_JS14 1276[ICell division ATP-binding protein FtsE(11465718:1466404 Reverse
MITFEDVSKLYPRQTTPALRHVSVDIDKGEFVFLVGVSGSGKSTFLRLILREYRPTTGRV
FVAGKDLGRLHNWKVPALRRQIGTVFQDFRLLPGQTVYQNVAFALQVLGRPMREIRQQVP
ATLELVGLANKGERRPEELSGGEQQRVAIARAVVNNPKILIADEPTGNLDPATSVGIMKL
LDRINRRDTTVIMATHDSTIVDQMRRRVIELDKGELVRDQKQGAYGNL
>PFR_JS14_127711PFR_JS14 1277(1Peptide chain release factor 2(11466556:1467665 Reverse
MALDELTEHLSQLNKSLSSIEAVVDVPAKNKQIEELETEASAPDLWNDQEHAQSVTSRLS
RLQSSVEKVQTLRSRLDDASTLLELASEESDADTAQEAEKEIATLADEIDTLEVQTLLSG
EYDERDALVTIRSEAGGVDAADFAAMLLRMYERWAERHAYSYEVYDISYAEEAGIKSATF
TVKSPYAYGTLSVEQGTHRLVRISPFDNQGRRQTSFAGVEVLPVVEETDNIDIPEKDIRV
DVFHASGPGGQGVNTTDSAVRITHLPTGIVVTCQNERSQIQNKAAGLRVLQAKLLERARQ
EREAEMDALKSDGNSWGSQMRSYVLHPYQMVKDLRTGFESGSPDNVFDGDIDGFIERGIR
WRRQEEQAA

>PFR_JS14_127811PFR_JS14_1278[1YqeY family protein(11467760:1468221 Forward
MATLKDQLKKDLVVAMKAHDETAKTTIRMAVAAIMNAEVAGKAHELSDEEELKILTREVH
TREESAETYAAAGREELAAKESAEAELLKKYLPEQLDAAQLQQIVDDVVAQASTDGKPTM
KQMGQLVRAANEQVKGRAEGKAVADLVRKAITG

>PFR_JS14 _127901PFR_JS14_1279(1Fructosamine kinase[11468425:1469417 Reverse
MGSNPPVTKAVHCASSRPAPGTPGIGALGIGHWESEPRKGRSRLALPTAVADTIAVRPYV
RGMTTTFTKHNRGTDNLAGEAAGLRWLAQAEPDGGTHIAPVISVDRQELVIGRVQESSPT
SRDAALMGASLAHMHAAGAPWWGAPPAGWPGPDWVGRSRTPLITDQRQAPATWGEFYAQY
RIDVFARCLRDAGTINSDQARTFDAVSRRLRRGDFDVPQPALLQARGQSVARLHGDLWAG
NAMYDGGATGATLIDPMAHGGHAETDLAALSVFGFPRLSEVYAGYDAESALAAGWQERIA
LHQLTMIIMHAVLFGGGYTASALELAGQYA

>PFR_JS14_12800/PFR_JS14 1280(4-aminobutyrate aminotransferase gabT(11469535:1470872 Forward
MSDPVYHLPQERKLITSLPGPSSRKIEARRDAVVAKGVSSSAPFYVDKADGGVIVDADGN
SIIDLGAGIAVTSVGASAPRVVENVQKAVANFTHSSFATTPYEGYVAVCEQLAELTPGSF
AKKTVLVNSGAEAVENAVKVARHYTGRDAVAVAENAFHGRTNLTMAMTSKAMPYKTGFGP
FAPEIYHFPASYPFQEPTPLTGEQAAQRAIDYLETRVGADHLACLVHEPIQGEGGFIVPE
PGYLPALQAWCRAHGIVFVIDEIQSGFCRSGKWFASEYEGLEPDVITTAKALGGGLPIAA
CTGRADIMDSAQAGGLGGTYGGNPISCAASLGAIATMKEWDLPNRAQAIETEIRAKLGDL
VNDPASCVGELRGHGAMMALEFVAPGTRTPDAAKAKQVVSDLLSEGVLMLTCGINGNCVR
FLPSLVIPIPLLDEALDLLVKAIKA

>PFR_JS14_1281[1PFR_JS14 1281[Aliphatic amidase(11471051:1471911 Reverse
MSLTVVASQAAPLAIDAPRELFEQACSAMLTKTPDGGMLVFPEMHLFADGQPDRARTKAY
QQAAEPLDGPRVTWLRQLAAGLGVWLVPGTVCERGPSGELFNTALAIRPDGEVAATYRKI
FPWRPLEPFTPGQDFAVFDVPGAGRMGLCICFDSWFPEVSRNLAWLGAETIINVVKTTTP
DRPQEMVMARANAIVNQVNFLSVNAAAPVGRGLSAFFGPEGETLAEIGDDAPADMVCEVS
TQRVRRARAEGTAGVTRPWAFFHSGDQPVELPAYGGRIDPTRWNRD
>PFR_JS14_1282(1PFR_JS14 1282[Putrescine importer(11471908:1473299 Reverse
MAMTDTPTAATSAGGPGHTVTFRRELRLHSVLAFGLAYLAPIIVLGTFGVISQKSNGGTA
GSYLIAMLAMLLTATSYGRLSHEVPMAGSAYTYVRKMVSNHLGFLVGWGSMLDYVFIPMV
IWLIGASYLNAQFPAIPDPVWIAGFIVITSGLNIVGIKVADHANLVLLAIEVLVIALFVA
FSIYAVAHHGQQLLSLTPFTGKPFDVLALSAGAATAAYSFLGFDAVTTLTEETVDAKRTI
PRAIMLTALVGGGIFVVATYATELVHPLVQVLDIDSAAFEIAKAIGGAFLSTVFLVGLIV
GQFASGIAAQASASRLMFAMGRDGVLPKRFFGRLSPRTNTPINAILVVAAVGIIGCFLDI
STSTSFINFGAFIAFTMVNVSAISLTRRQIARGEHVNPLTGYVVPALGALVVIYLITELD
LPALLVGGTWLFIGICVLVGLTHGFHRPPPEMTDSTEMEELAA
>PFR_JS14_1283[1PFR_JS14 1283[IHsp20/alpha crystallin family protein(11473572:1474024 Reverse
MSTAIYNPFREMDRFFNQVAKTAGPDTRYMPLDLYRDGDQFVAKMDLPGVDPATIDIDVD
DRTLSVRAERKAEQVHKDDKSHWVSRERSYGTYARQLTLGPGLDLSRINADYSDGVLTLT
IPVAEDAKPRKIEVTTSASQPSVESGEQDK

>PFR_JS14_12841PFR_JS14_1284[Putative ABC transport system(11474274:1476067 Forward
MRSLGRILAHVANLWPWYLGIVICSLASAGTALAVPFVLRSVTDLVVAAVNTHAVDLGAV
VRLAAVLLAFDLANTVTSNIGGYLGDNMAMRLRAGLSKRYFDKLLGLPQRYFDDELSGTI
IGRLSRSITEITQFMQSFSNNFFPMLLTVGAVLVITAHYSVWISLLLLAIFPLYVFFTAL
TSRRWQRFERRKNAHVDQASGRFAEVISQMRVVKSFVQERREYSGFSRHYDRTVALTRPQ
SRWWHSMDVVRRGVLNVVFFVIYLIIFLGTARSVYSLGTMVMLVQMVGMARQPATMMSFF
VDQSQRAVAGSRDYFEVLAQPSEHDWRHEDAPAPALIDADAPMISFRDISFGYGQGPDVV
EHISFDVARGERLALVSESGGGKTTLVSLLMGLYRPRQGQILVSGHDTSTLGVTQLRAEV
GVVFQEPLLFSGTVSENIAYADPDVADQQIRDAAKRANADAFIRALPHGYASVVGERGLK
LSGGQKQRIAVARAMIKDAPILVLDEATSALDSRAEQAVQNGLEQLMEGRTSIIAHRLS
TIATVDRIVTMRGGRVDEIGSPAELAASGGIYAQLLALQASGRRRDRRRLKEFDITH
>PFR_JS14_1285[1PFR_JS14 1285(1PF11253 family protein11476102:1476527 Reverse
MGGTTRRAPSSTEGVEQLKLEPGLIVQELGWDDDVDEDLRADIMDAIDGDLVEDSVEAVD
VVLLWQRNDTDVADSLVDAMRDMGNNGYIWLFTPKIGRPGYVEPSELSEGAEVAGLTLTS
AVDVADDWQATRVVRPHHGRR

>PFR_JS14_1286(1PFR_JS14_1286[1Hypothetical protein11476532:1476666 Reverse
MPPRRTPPEVSPDPGKGGHSVVKASTRRGAAPRRVEFRGAYVVK
>PFR_JS14_1287(1PFR_JS14 1287(1Pyruvate dehydrogenase E1 component11476629:1479376 Reverse
MIPREQPGPILNGLPTNLPDTDPEETREWQDSLDGMIDADGRNRARYVMLKLNEQARARQ
IGIPSLVSTDYVNTIPPAEQVAYPGDEDLEQRVRHMLRWNSAMVVHRQQRPGVGVGGHIS
TYASSVQLYEVGMNHFWRGKDHPGGGDQIYFQGHGSPGMYARAFMEGRLSEADLDGFRQE
YSKPMGGRGLPSYPHPRRMPDFWEFPTVSMGIGPLNAIYQAQFNRYLGNRGIKDTSQQHV
WAFLGDGEMDEPEARGALQLAANEGLDNLTYVINCNLQRLDGPVRGNGKIIQELEAFFRG
AGWNVIKVIWGSNWDPLLEADTDGALVNLMNVTKDGDYQTMKANDGAWVREHFFGKDPRT
AAMVADWSNDQIWSLRRGGHDYLKIYNAYKAATEFNGAPTVILMHTIKGYFLGSHFAGRN
ATHQMKKLAIDDLKGLRDRCDIPVSDAQIEADPYLPPYYKEPDNSDAMEYMMDRRRKLGG
FLPERRTTGKKLPLPGDKAYKSVRKGSGHQKVASTMAFVRLLKDLMRERDFAPFVVPILP
DEGRTFGMDSFFPTIKIYNPNGQQYTPVDHDLMLSYREAKNGQIMHTGINEAGSVGAFTA
AGTSYATHGQPMVPIYMFYSMFGYQRTGDFMWAAADQLARGFYLAATAGRTTLTGEGTQH
MDGHSPILVSTNTALVSYDPCYGYEIAHIVRDGLRRMYGDDPEDISYYITAYNEPMQQPA
EPEDADIEGIVKGMHLINEGDGDANAPHAQLLASGVGVPWALEAQRLLKEDWGVVADVWS
VTSWGELRRDGLECDEQAFLHPELPVRTPFVTQKLAGRPGPVLATSDYMRAVQDQIREWV
PTDYVTLGADGFGFSDTRPAARRHLHIDAASLVVRTLQTLARRGEIDPSKAAEAFNKYQL
LDVHATEEDTAGGES

>PFR_JS14_1288[1PFR_JS14 1288[1Aromatic-amino-acid transaminase(11479631:1480827 Forward
MSLFAAVEATPNDPIFGLTDKFNRDTDPHKVNLGVGMYQDDDGRVPLLESVRIAEERLAR
AAKPATYPPMDGLPDYNADAQRVVFGADSEAVASGRVVTGQSLGGTGGLTLAADVYGSVS
PNHKALVSTPTWANHIAIMRHAGYDVGKYAYYDGRTGVDIDGLLSDLSGAEPGTMVIMHE
CCHNPTGYDLTRSQWDAVTEAARQRGLMLLIDMAYQGFSQGLDEDAETIRRLAAAGLTFM
VSSSFSKNFSLYGERVGAVHFVCADADEAARVRTRVKTAAREDYSTPPLHGAQVVRTVLQ
DEQLRDTWTDEVSTMRERIKKMRTGLVDGLRAAGVTDMDFINDQAGMFSYSGLDKAQMEE
LRAVHHVYGTDAGRICVAALNSRNIDHVVAAIAAVRGQ
>PFR_JS14_128911PFR_JS14_1289(ITranscriptional regulator, PucR family11480913:1482127 Forward
MTGGLPPVLSDQRRATITAHLVAHSGELTTRVVEAIQSRHSWFTRLGAEERSWITVVARA
GIDNFISWFADDAKADVNPGSLFNAAPRALTRKVSLHQTVDLVRTTVDVVGEQINELVPP



QERRALELAIVYFSRDVAFAAAELYARAAELRGGWDERMEALIIDAVVRGEADDMVVSRA
SALGWHSQGAVMVVVGPSAAGADLESYRHAAEALGLAVLASRQGGRVILIGSGEQLTDRD
AALALVARLESRFGVGNIIVGPLAPDLANANRAARTALAAARVAYAWPDCPRVASSAQLL
PERALANQDDAREALLEEIYKPLADAGGELLHTAASFLEHGSLEATARSLFIHPNTVRYR
LKRIAQTTGNSLTNPRQAYVLRLAITLGRLAEGQEEGANARMHR
>PFR_JS14_12900/PFR_JS14_129001Malonyl CoA:acyl carrier protein malonyltransferase(11482284:1483240 Forward
MLAIVAPGQGAQTPGFLNPWLEIPEFAEGLSSLSEATGLDLVELGTTADAEAIKDTAVAQ
PLLMGAGLYAGLALNTESEHGAFALADVVAGHSVGEITAAAGVGVLDHAQAAVFIRERGR
GMAAASAAHATGMAAVIAGKPDEVLAAIRDAGLTAANYNGRGQIVASGSLENIARLRANP
PARARVIPLKVAGAFHTDYMASAQPKLAELADTMVTHDPITRLLSNADGAVVDSGHEYLR
HLVQQVTIPVRWDLCMATMQRIGVTGLLELTPAKTLTGIAKRNLPGVALFNLNTPDQLSD
ALTFCREHAGRVLEPQEA

>PFR_JS14_12911PFR_JS14 1291(13-oxo0acyl-[acyl-carrier-protein] synthase 3 2(11483244:1484248 Forward
MTTLKTSTGAQYARILGTGSHRGSRVVTNEEMCTMIDSTPEWIEQRTGIRERRWATKDET
VLSMATDAGRKALDMAGVKPEQVGAIIVSTVSHHIPSPGLSDYLAEELGCPAPATFDISA
ACAGFCYALTLAESIVRAGHAGKDGFVLIVGVERLSDMTNMDDRGTAFLFGDGAGAAVVG
PSDTPAIGPAVWGSKPANVKTIEIQSWTEADKNPTGFPLIQMDGHTVFKWALSEVADHAA
EAIDAAGITPEQLDIFLPHQANDRITDAIIRHLHLPDSVSVCRDIAEMGNTSAASIPIAM
DAMIREGRAKSGQTALIIGFGAGLVYAGRVVVLP

>PFR_JS14_1292(1PFR_JS14 1292(]Acyl carrier protein(11484310:1484561 Forward
MATNQEILSKIAEIVNDVAGVPVEDVKPEKSFVDDLDIDSLSMVEIVYSLQEAFSVDIPD
DDVKSLRTVQDAVDYIEKAQKKA

>PFR_JS14_1293[1PFR_JS14 1293[13-oxoacyl-[acyl-carrier-protein] synthase Il (Beta-ketoacyl-ACP synthase Il) (KAS 11)(11484613:1485872
Forward

MTTVVITGLGALTPLGNDVATTWQGLREGRSGIGVIDEDWASELPVHIAGSSLVDVTSHL
SHVEIRRMDRSSQLAVIAAQQAWEDAGFTFAPQNETDPERVGVAVGTGIGGLETTVSQWD
LVRDGKRRRVSPFAVPALMPNASAANCGLRIGAKAAVHATVSACASSNEAISLGIDMIRL
GRADIVLAGGDEAVVHPLTMVAFSQMQALSKRNDEPQRASRPWDRNRDGFVLSEGAVMLV
LESLESATARGARIYGTLAGSGISADSYDMVKPEPSGAGQMAAMRKALVDADLTPADICH
INAHATSTQAGDTTEAHGIRSLLGDDADHVVVTSTKSMTGHLLGAAGALETMATVLALRD
RVSPPTINLDDPEDDLRIDIAANTARPLPASGRLAALNNSFGFGGHNVAVAVTNDNVTQ
>PFR_JS14_1294[1PFR_JS14 1294(1PF11343 family protein11486056:1486550 Reverse
MGNQTRGVIFIHSAVGALCPHIEWAIGAVLGHRISPDWTRQPAQPGTMRTELIWQAPEGA
CAQIVSALLRCRELRFEVTQDANPDMGERYAFTPSLGIFHTGTDAAGNIQVAENRLRDAL
ADRSPGHDLRASLDDLLGTAWDEELDVFRHASEDAPVRWLTRAV
>PFR_JS14_129501PFR_JS14_1295(1Peptidase, S9C (Acylaminoacyl-peptidase) family11486701:1488680 Forward
MTTAPQHQGPTVADYGAWSSPLTPAETVAAGVTLREFGSDGDDLYWLESASDDVARLSLL
RSRDGQIVEITAAPMNVRTRVYEYGGGSWGARQGTVAWSDDTSGQVMATSLGGLTMAITP
VDPNYRYAAFVPVPEHECIVCVREDHWAPGEPILTIAALAWPTDDVVPHAGTVLVEGADF
YADPTVNEDGSIAWIEWNQPAMAWDASALRAGTLVSIPELAVMHVHTVFDGQHDPGSPVS
IQHPKWASDGRLLFMSDAAGYWNLHMWTPTRGIRQLVDEAADGDLPMWQQGRSAFALSGG
WIYYASWDAGICSLSRVPAHGGASEALTSVSDVDGLASVGGTAYALVTRPNAPAAVVSIG
AEGMRIEHSPGVLPDPKITSVAHSLTFEGKHGQVQSWFFEPHNEDFVAPAGQLPPVILTV
HGGPTGVATDEYDPQVQFWTSRGFGVLSVNYSGSAGFGRAYRERLRGQWGIADVDDCIDA
AESLLSADLADQSKIAIMGGSAGGFTVLAALTRSSVFSAGICRYGIADLVAMQEGGTHKF
EATYNDGLLGPWPQARKVYEERSPIHHLDQLHAPMLILQGLDDAVVPPQQADELAAALRQ
RSLPVSVVMFAGEGHGFRMPATRTRVLNDSLSFLSQLFGFRPAGTVEALTIENLPGAAH
>PFR_JS14_1296(1PFR_JS14_1296(Pyridoxal phosphate enzyme, YggS family(11488729:1489481 Reverse
MMDNEHSIGVDERVRGVLAGVTDACERAGRDPARVRLLPVSKTHPIEAVRQVNGALERQA
GHVPHRLFGENHVQEIVAKTDELRPDDDFGFALIGHLQSNKVNAVAGLIDEFQALDSLKL
AGRLDRRLNTLGRGLRVLVEVNTSGEAAKHGIDVDDAQDFCRALADFDALTVAGLMTVAV
NSPDRERVAACFDRLVALQSRLRDDGVLGSDWAELSMGMSGDYPLAIEHGATTVRVGTAL
FGPRDYGTPA

>PFR_JS14_129711PFR_JS14_1297(1Von Willebrand factor type A domain protein(11489478:1490443 Reverse
MTPLMSFMNPDRLWWLAVPVAIALLYLVLAARRRATSGGSTNSILRRVLPRDAALKRHLS
VLASVLSLASLVVAYARPQAMTQVPRERATIVVTIDVSRSMEATDVTPNRLDAAKSGAKD
FVDSLPSAFNVALVTFAGTANVKMPPTTDRTQLKAAIDAIQLAPSTAIGEGIYTSLDVLE
KLAPQDPDHPDDPAPGAIVLLSDGATNMGRDSADAATEAKKKNVPIYTIAYGTSTGYVVE
NGQRQTVAVNHAELSQVAKLSGGKKYSADSMKNLQAVYQTISRQIGYVEEYHEVTDRFAG
IALIFAVLAAVGVISQAARWP

>PFR_JS14_1298[1PFR_JS14 1298(1Von Willebrand factor type A domain protein(11490443:1491417 Reverse
MDNVTKFLWWQFEQPARLWALVVIPLLVIAYIVVLQLRKRRGIRYTNTGIVGAVVPNRRQ
WRRHVAVAMALCSLAAITGAWAVPVGDVKVPRERATIVLVLDISQSMMATDVSPSRLAAE
KDAATKFVAALPAQYNVSVVTLSGHPNTLVPPTTDRAPVNQGIKTLELADGTAIASSIDV
GLEALKQAPAGDDGKQAPGLMVLLSDGSETGGGDPVASADKAKQQNVPIYTIAFGTQNGY
VDLDGQRFNVAPDTDMLKRIADASSGKALDAASASQLDDVYKTLTSDVGYETAHTEVTAQ
WALYSLAFGVVAALGAVSMATRWP

>PFR_JS14_1299(1PFR_JS14 1299(Protein containing DUF58(11491417:1492481 Reverse
MTPAPDFRPPKQPKGHADTAAVLSVLREPSGPTLSLRGLAPEAALRRLELTIVRRLDGYL
QGDHLGFLPGPGSDLNDARVYVPGQDDVRRMDWAVTARTTVPHVRDTIADRELEVWALLD
ATPSMNWGTGGMTKRDLGIAAIATFGFISQKMGDRFGGMIMHNDGVTRLQARSGRNALYG
LLRRMLADPIEPDRSGGSVELAAGIEALSRAQQRRGMRIVVSDFLTPGDAEVDPTVPPAW
ERPLRRLTVRNQVVCVQVLDAAEIDFPDMGELLIRDPETDFSQFVDTDQSRTRQAINAAS
AAQRARTAAAIRRAGAGHVVLRTDRDWVADIARFVLTYRRTAAVISQPPKGVGI
>PFR_JS14_13000/PFR_JS14_ 13000 Transcriptional regulator moxR1[11492478:1493530 Reverse
MSSDSGHPMSTADAAHKLGEAISQVQRVIVGQEHMVEQLMVGLLAKGHILLEGVPGTAKT
LAVRTFATVVGGTFARIQFTPDLVPSDIVGTRVYSASKESFDVELGPVFTNFVLADEINR
APAKVQSAMLELMAEKQVSIAGKTYPVPNPFIVIATENPIESEGVYPLPEAQRDRFLLKV
DVPYPKGSEELEILRRMSVTAPTATQVLDPDLTRSLQDQAANVFVHNLIAEYVVRLVLAT
RNPSEFNMPDLAPVIQIGCSSRATLGLVASARALALIHGRDYVLPTDVQAVALDVMSHRYV
ALTFDAIADNVTPAQVVERVLAMVPAPTPVWNKGQQPPASAQAGSGRAAS
>PFR_JS14_1301'PFR_JS14 1301[Hypothetical protein(11493775:1494701 Forward
MSDEESTAAPGGAATPSAGRPSVNAFPLLPTDPPRIGRWWLDARLVARPSGVAFLAHADG
QASTMLILLSRGAAGDAAARDRLAGEINRMSEETVIARGGQGQDQGRLAHLFVSQADDPV
GPGHAATAPWTVLAWDDSDNALREADRLLRSVDLSGSPELGTPSGPGFSLPWIGHSTPGN
WRLWPPSWPDRKDRTGWVPMLASWLLMILAATLALLIAVLIFQNPPPGGGGGGGASGSGS
ASGTGSASSSEGSGTEPSSGSPSGSGSGSGSPSSSGGQGSPTKTPSMNAPGQGSATTTQS
ATPQQSRL

>PFR_JS14_1302(1PFR_JS14 1302 IHAD-superfamily hydrolase, subfamily 11B[11494709:1495551 Forward
MTGAVPHEDIRLIATDLDGTFLGAGGRLVPRNVEAVRAAAARGITIVVATGRPYRWTDVI
DPLADIHPLLLSSNGAVIADPATGRVLHHWPIDPADGLAFGAALVRRVPDAGFAVEFASH
GWGADARYVAAHPEGEPDLVAPLADLMAFDDVVKLLALSPSTHTEALAAAAVEPAAGRID
PTFSFVRDEGLVECSAPGVSKASALKVVMAERGIDSGQAMAFGDMPNDLPMLRLVGHPYV
MANGHRIMLEAGFPIAGYSDDGAVGAVIDRMLHIAGPRRP

>PFR_JS14_1303(1PFR_JS14 1303[Mercuric reductase/transcriptional regulator, fusion(11495572:1497002 Reverse
MDANSVQPETRDYDVVVIGAGPAGENVAQYATQHSGLTAVLVEAELVGGECSYYACMPSK
ALLVPLEIANQADHMHGLEPERLSNEQLLKRRDHWVYSHYRDAGQVSWAQGVGLDVVRGAG
RLIGDRLVQVDGAEPVVLRARQAVVIATGSEPVVPAVYQGIRAWGSRDATGVVEVPGHLA



IIGGGVVACEAATWMRALGSQVTMLVRGGSLLPKQEPFARELIAEGLRRQGIEVITGANV
SSCTRADPQDTGLGHIHGGPVTLHLADGSGPELVADELLVATGRRPELGNLGLDAVGLSA
QDITGGSTPEWLYAVGDASGGALLTHMGKYQARVIGERIAARAAGRTPDTVPESVPVPQV
IFTEPQLAHTGLTEAQARAAGIDVAVTAVDYNTVAGASLLRDDLVGRANLVIDRARKVMV
GATFVGPEVGELIHGATIAIVAATPIPLLRHAVPSYPTASELWLRLIEALPEEVLH

>PFR_JS14 13041PFR_JS14_1304(Predicted metal-binding protein (DUF2284)11497411:1498052 Forward
MLSYAVHEHHRCVPVDDYTRDFVDVPRFVEFCRACPQHDQTWACPEFDFDPRDVWARYSW
IHLIAFSMDFDPDQRRTGWERDELTREVMDTFHREKKRALRTMIRLRNRVPGSQVLGAGS
CELCRVCTRQQGRPCRLPQLLVHSMESMGADVEATSRELFDHPIEWSDGTSLPDSYVIVM
GLVCNQPDLPPDAWGTPRHGVAARPSARAVKAQ

>PFR_JS14_1305[1PFR_JS14 1305[1TIGR00245 family protein(11498060:1498818 Forward
MSVNPSWQLLAALILMVAMSVVASRIGHFKMGRGMAWAAVRAAIQLFVVSAIIVAAIAHL
WSSALFVGAMFAIAVWTTTGRVGTRNAWAWSALAMASGVIPLLIIVFATGTAPLNGYSLV
PIGSIFVGNMMTGHTLNGRRVFPALRDNIATYEAVLSIGLPRSNAIGMVLEPITGEAIVP
ALDSTRTVGLVTLPGAFIGVLLGGGSALQAGAAQLLVLVGIVAGQAVTVMVMNAFIRRAL
LLPRDLRARLRP

>PFR_JS14_1306(1PFR_JS14_1306( Putative dGTPase(11498835:1499980 Reverse
MTDNVHDLDVTKRTRQWALTMAGHEHELGGDEVVRPHRDSHASIRPGEVIDRITREQREA
ATLRQGATLAHGAGNRDRTEAPDALRTCFERDKDRIIHSTAFRRLAGKTQVVVYPTDHQR
TRLTHAIEVAQVATSIARGVGANVTLAEAIALGHDCGHGPGGHASEEAFDVFLPEGFDHG
PWGAHVALADLNLCHETLDGIANHSWSRPAPATIEGEIVSWADRIAYCAHDLEDAIHAGI
IRADQVPGTVHEALGVRLSQQLDALIGAVVTTSCRTGAIGMDTSTADALAALRRFNYEHI
YTRPESLAQSHIMIRVLQELVSFYFSHQDRLPPDHRDPDDPMLGVVTYVAGMTDRFAFDQ
AEQLLGWQRGRLPQGVGHGAD

>PFR_JS14_130700PFR_JS14_1307TIM-barrel protein, nifR3 family[11500031:1501218 Reverse
MRSAYYGAVAQIQPLTLVSPSGGVVQIDTPVVLAPMAGVTNAAYRTLCYEQGAGLCVCEM
ITSRGLVVGNVKTDSMLTFFDDEPHRSVQTYGTNPRVLARAIDELCTHYRADHVDLNFGC
PVPKVTRKGGGGVLPWKLDLIREIIRQSVRAADAHGVPLTVKTRVGIDDDHTTFLDVGRI
AQEEGAAAICLHGRTVAEAYAGHAHWDRIGELVAAVDIPVLGNGDIWEPSDALEMMARTG
CAGVEIGRGCLGRPWLFRDLAAAMHGQQVQTLPTLGEVAAIVRRHGELLVRQMGVKHGLT
DLRKHMSWYFKGFPVGGELRHSLGLIDSFEALDALLARLLDKAGADCPYPTRELGRPRGR
QGTPRHKVVMPYGWLDDRGGLDLDLSDAELAVSGG
>PFR_JS14_13081PFR_JS14_1308[ISuccinate dehydrogenase/fumarate reductase iron-sulfur subunit(11501295:1502053 Reverse
MKVTLDIWRQAGPRAKGEFENYVVNDAEPEMSILELLDRLNDQIIEQGGEPVVFESDCRE
GVCGCCGFLVNGKPHGPLANTPACRQHLRAFPEVTHFKLEPFRSNAFPVIRDLAIDRTAL
DELIQAGGTVNVMTGTAPDADTSPQPHQVAELALDFASCIGCGACVAACPNGSAMLFAGA
KLAHLAKMPQGKEQRSSRARRMVAELDEDFGPCSLYGECAISCPAGISLTAIATVNKERW
RSVFRGRHSQDN

>PFR_JS14_13090PFR_JS14_1309(1Succinate dehydrogenase flavoprotein subunit(11502050:1504134 Reverse
MNIIKNLFSGAAGKAASTPSAPKPARAGAHRPASHLTGEAARDHLGPAQKAAGYEVGAEI
DGHVPAGDVLHTWEHRQDDYRLVNPANRRKMKVIVVGSGLSGAGFAASFGQLGYDVDCFC
FHDSPRRAHSVAAQGGINAARARKVDGDTLKRFVKDTVKGGDYRGREADVVRLGTESVRV
IDHMYAIGAPFAREYGGQLATRSFGGVQVSRTYYTRGETGQQMEIACSQALQEQIDAGTV
KMHNRTEMLDLIVKDGRAQGIVTRDLLTGEIKAWTAHVVVLCTGGYGSVYHWSTLAKNSN
ATATWRAHKQGAYFASPCFLQFHPTALPVSSHWQSKTTLMSESLRNDGRIWVPKKAGDDR
PANDIPENERDYYLERKYPAFGNLTPRDVASRNARTQIDSGHGVGPLHNSVYLDFRDAIK
RLGKETIAERYGNLFDMYLDATGENPYEVPMRIAPGAHFSMGGLWVDYDQMSNLPGLFVG
GEASNNYHGANRLGANSLLSASVDGWFTLPLSVPNYLADYVGKPPLAVQDPAVKDALGRV
QDRINAFLTSKGTHRPEWFHRKLGDILYAYCGVSRDEAGLTKGLAEVRALRKEYWNDVKV
VGDDHRLNQELEKAGRVADFIELAEVMILDALDRRESAGAHFRTEYATPEGEAKRNDADW
CAVSAWETRPDGVHVRHSEPLEFSLIDLQVRDYR

>PFR_JS14 13100PFR_JS14_131001Succinate dehydrogenase cytochrome B subunit, b558 family(11504131:1504886 Reverse
MSVGLTTSGGQGDVVTRHKLKQRPSNVTLKVTMAVTGTIFALFVFVHMVGNLKAFMGPED
YDAYARFLRTLLYPLLPYEGGLWIFRLVLSACLVLHVWAGITVWLRGRKARGKFGRYGAK
PKSFFARTMILSGLLILVFVVVHLLDLTIGAGLSSQYYQPAVHLGGDQVQIHAYENLVAS
LSRPWMAIFYSVIMVIIGCHIGQGAWNTINDFGGTGPRLRKVWFLIGLLIALAIVVANGA
LPMLILAGVIS

>PFR_JS14 13110PFR_JS14_1311NUDIX hydrolase(11505134:1505886 Reverse
MTTQAPDQPPVARFRHEVLAVVFRALAQAGTRLEVMAWRRHRAPFKDEWALPSGPVNAGE
TMDQAVQRHLAARLDLTSIRYSEQLATFSDPGRDPFERTIASAYLVLLGQSGPVPGGAAE
WLDTRALPPMAFDHAAVVQAGIRRLRSKMSYTNIAFALAPDEFTLKELRDVYVGVLGHDV
DVTNLGRVLTRRGQIAPTGRRRRSGSGGGRPARTYRFVEAAYEVTDPFATLRPAETPLPG
QAAGEGKATR

>PFR_JS14_1312[1PFR_JS14 1312[1Quinolinate synthase A11505953:1506933 Forward
MTDTAISQDLWADEIHDLARSRDAVILAHNYQSPQIQDVADHVGDSLALSRIAAEATAST
IVFAGVHFMAETAKLLSPDKTVLIPDANAGCSLADSITAEQLRAWKAEHPGAVVVSYVNT
TAEVKAETDICCTSSNAVEVVASIPEDREILFCPDQFLGAHVRRQTGRENIHVWLGECHV
HAGISPDELIARVHDHADAELFVHPECGCTTTALWLAGRGDLPAGRTKVLSTGGMLDAAR
TTQAPEVLVATEVHMLHQLRQANPQATFTPVNPRATCPYMDMITPQKLLDCLRGGHDEVT
IDPAIAERARASVERMISIGNAGRGE

>PFR_JS14_1313(1PFR_JS14 1313[/L-aspartate oxidase nadB(11506930:1508612 Forward
MTMGTSTQGAELAHGTPAWHDDATVVVVGSGAAGLMAAVELAGAGVDTMVLSRGRVTDSS
TDWAQGGLAAVWSDQDSPDLHVSDTLTAGAGLCAEDSVRILVNEAPAALRRLIELGAVFD
KDRTGGIDLHLEGGHHARRILHAGGDQSGHEVERTLVQCVADAVDGPLSVREGVRAVDLL
VDAQGRCNGVRALDAQGRLGEVRAASVILATGGIGQLWTTSTNPPVATGDGLAMAWRAGA
VLSDLEFMQFHPTILVVPADHRIPGDRGVLISEAVRGEGAFLIDHRGTRVMAGLHPLADL
APRDVVSAAEHAHMARTGERNLFLDATAFGAQAWEHKFPSILAMCRERGVDPVTEPIPVR
PGAHYHCGGVRADMDGRTSIEGLFAIGEVACTGVQGANRLASNSLTEGLTMGRRVARLIA
TGKGVPTGPASGGDAARRQLPPQDPALFDAVRRTMTPAGSVLRDARGLDNARRALADRAT
PAGTLTNATLDATNAAQVAELLLAAAALRRESRGSHRRSDFTERSAQWQCHQDWSLDAHG
LPEMTIRTIGHEQAPERSAA

>PFR_JS14_1314[1PFR_JS14 1314[INicotinate-nucleotide pyrophosphatase nadC[11508609:1509529 Forward
MSPDVAVGQQRIDPGDVPGALRDAGLEPEDVGATIDRALDEDLAYGPDVTTEAIFDPADR
ATAWVASRQDGCLAGLPVAAAAIHRLAARQGTTARVTLLAHDGQRVHPGDRVLLIEASLR
CLLTSERTMLNLLGQLSGVATQTARWADALAGSRAVIRDTRKTVPGLRTLQKYAVRCGGG
QNHRMGLGDAALIKDNHVAAAGRIAQAIRAVQSHAPQVACEVECDTLDQVREAVGAGAHL
VLLDNMAPDVMRRAVAICRPAGVRTEASGGLLLADAPAVAPTGVDYVSVGALTHSSPVLD
LGLDMD

>PFR_JS14_1315[1PFR_JS14 1315[IGlycyl-tRNA synthetase glyS(11509654:1511042 Reverse
MAESKLDKVINLCKRRGFVFPCGEIYGGTKAAWDYGPLGVELKENIKKQWWRYMVTSRGD
IVGLDSSVILPREVWVASGHVAVFNDPLVECQNCHKRFRADQLQEEYAFRKGIADADTVK
LEDIPCPNCGVRGKFTEPRDFNMMLETYLGPIHDEAGLHYLRPETAQGIFINFKNVLTST
RMKPPFGVGQTGKSFRNEITPGNFIFRTREFEQMEMEFFVEPGTDEEWHQYWIDHRKAWY
VGLGIEEDNLRLFEHPKEKLSHYSKRTVDIEYKFGFAGSDWGELEGIANRTDFDLKTHTE
HSGTDLSYFDQAQNKHYIPYVIEPAAGLTRSFMAFMVDAYTEDEAPNAKGGVDKRTVLKI
DPRLAPVKVAVLPLSRNEKLSPKARGLADELRQYWNVDFDDAQAIGKRYRRQDEIGTPYC
VTIDFDTLDDDAVTIRERDSMAQERVPLSGVSEYLSSRLLGC
>PFR_JS14_1316(1PFR_JS14 1316[Metal transport system ABC transporter substrate-binding protein(11511275:1512222 Forward



MNFTPRTRLSRWAVGLVLGALIVPLAACSTPSSSSSASAGKLNVVTAFYPFEFVSQRVAG
DHANVSSLTAPGAEPHDLELTPKQTASIGAADLVVYQTGFQSAVDQAIKQSTPKHAVDVA
SIVSLQAPQGTVDLGDGDDDQYTKDPHEWLDPTNVETITNAVRDQLSTIDPSHKGDYEAN
AAKLVTDLQGVDNSYKTSLSTCTQKTFITTHAAFGYMARRYGLNQIGISGLSPDEEPSPT
RIAKVQDLAKQNNVTTIFYETLISPKVAESIAGDLHLKTDVLDPLEGITDKSRGSDYLQV
MDSNLTALKTANGCS

>PFR_JS14_1317[1PFR_JS14 1317(Metal transport ABC transporter(11512317:1513105 Forward
MPDNQPVISCEDLSVTLEGHQILFDIDAEVHRNETVALLGANGSGKTTLVRALLGLIPIS
GGTAELFGTPLSQFKDWNRLGYVPQRGHSQVANATVREVVATGRLANRHFFSRMHKQDRD
AVDTALRRVELSHRAGDPLSVLSGGQQQRALIARALASEAELLILDEPLAALDIPTQESL
ARLFERLKSDGLSMLVILHELGPMERLIDRSIMIQLGHKIYDGPLMAGPAIDSGHHHPAP
IGADQAVISGPEMRRPHLTKEA

>PFR_JS14_1318[1PFR_JS14 1318[Metal transport ABC transporter(11513107:1514114 Forward
MSVFALAFMQRALIAALLSGFMSPAVGTYIVQRKLSLLGDGLGHVAIAGVGLALLTGWAP
TPVAIVICVVGAVSIELLRQSGRAPADVGLAILFYGGLATGVLLAGISGQGTGVLSQYLF
GSLTTVSMSDVALVAVMAAIVIILSLGLSPQLFAVCADEEFARSQGLPVRALEICIVVMA
SVTVAVSMRTVGLLLVSALMVVPVAAANNLVTGFYRSMFTAIGIGVVVSFIGVTGSYYWN
TASGATIVVSAIAVFALSWPVGSLLNRRRLARSQRIPDPETARDNAAEVAAHRPVDPSEL
VGDDGNHPRIQHGDHVDYLHGNHRHAPHGDHFDEH

>PFR_JS14_1319(1PFR_JS14 1319(1Fe(3) uptake regulation protein(11514080:1514592 Forward
MPHMEIISMNTERDPGPEQETTPAAPRSTMGREEAPRPRPRQTKQRQLISRMLENQSRFR
TAQQLHADLRAAGDSASLATVYRVLQSLAEHGEVDTWRTPGGELAFRHCSPTHHHHLICY
RCGRTVEIDAGPAEQWASRVAAENGFIHAEHQVEVYGLCPQCAAEIGEGH
>PFR_JS14_13200PFR_JS14_132001Phage integrase(11514845:1515519 Forward
MSTSHEASPGSLIPLAPGPSVPRTFAPAPQLLPRSVRVAGSPITILTDRAGTPTPLERTP
RPFTRAELEVAWVQWSALDPRLADTVMVLAHTALRWDEARALTVDDLVPHAHQIIVRAHC
PGRVRRPLEPALHRRVPVSLRIRQALRRLASTPGPQGLVFTDPDGAPLCRATVRRVLDWY
HTAPGHGLADLPATAAQLWADDGAPRAVVAEWSGRPAGSSRSWG
>PFR_JS14_1321[1PFR_JS14 1321[1CoA-dependent propionaldehyde dehydrogenasel11515749:1517158 Reverse
MTISPELIQRVVRETVREVISRQDSGTDAPSGTDGIFTDMNSAVDAADEAWRQYMDCSLR
DRNRFIQAIRDVASEPGNLEYMATATVEETGMGNVPHKILKNRYAALYTPGTEDIITEAW
SGDDGLTTVEFSPFGVIGAITPTTNPTETVINNTIGMLAAGNAVVFSPHPRAKKITLWLV
RKINRALAAAGAPANLVVTVEEPSIDNTNAMMSHEKVRMLVATGGPGIVKAVLSSGKKAI
GAGAGDPPAVVDDTADIAKAARDIVDGASFDNNLPCTAEKEVLAVDSIADLLKFEMLKHG
CFELKDRAVMDKLAALVTKGQHANAAYVGKPAAQLASEVGLSAPKDTRLLICEVPFDHPF
VQVELMMPILPIVRMPDVDTAIDKAVEVEHGNRHTAVMHSSNVNALTKMGKLIQTTIFVK
NGPSYNGIGIDGEGFPTFTIAGPTGEGLTSARCFARKRRCVLKSGLNIR
>PFR_JS14_1322[1PFR_JS14_1322(1PduO[11517155:1518240 Reverse
MAAIYTRTGDKGTTGLFGGTRVPKQDPTVEAYGTLDEANATIGEAKARVEDPDMRAALQH
IQQRLFVAAAELASDEAGRAVIANTISPDDVADLERLIDDSMAETGPQRNFVVPGRDLVS
AALHGARTVTRRAERRMLAAAESRPVRPELIHYVNRLSDALYSLARVAEHRFDVARLEGL
VRSVVEKHLAAQSRQPRVAWSPASGFVPADVSATADPATRFGLARYDLDVLQAMAAAAQS
RGAELGVPIVFAGVDAGGHLMLLHRMEDSLLGSLDLASNKAFTAAAFKQPTADLGEASLP
GAELHGIQNSNDGRVVVFGGGLPVFVEGVLCGGIGVSGGTVDQDVTIASFAMSRAKEASR

S

>PFR_JS14_1323[1PFR_JS14 1323[Propanediol utilization protein PduN11518243:1518515 Reverse
MFLAKVRGTVVSTSKDERLVGFKLMLIEQIGLQQEPVGRPEIAVDTVGAGTGSIVIVTKG
SSARFAADRKDAPIDSTIVGIVDTVEIGPA

>PFR_JS14 _132411PFR_JS14_1324[Ethanolamine utilization flavoprotein(11518517:1519401 Reverse
MNPDQLRAIIRQTLVELLAPAPRRALVVFTGGLLGFDECLGGLRALADEGVALDVVQTPS
ARRILDQHKIGALGLPQVDDHLVANHQMLIAPTLTANVAAKVSHGIADCLASNLFSEFIM
SNRLVVASSTAVSPDEAPKRSIYPEMPSGYAELLRANLTALTSFGVRLARSQALARTALA
AFDRRDAAHKDALIAQGIPAQALAACAAPAIPAPAPRPHGGGVSHRGTRVTDTRREPAPR
GPVTGAPSTLKLISQGVVQKLDPGSCLAIRPDTKVTAAARDMAASRNIQITVVV
>PFR_JS14_1325[1PFR_JS14 1325 Ethanolamine utilization protein EutJ[11519398:1520255 Reverse
MAMTGMVVTTHVELPEQAIMRFAEQVRTGAIDEPTGQMRLGFDLGTANIVVAVVDAANHP
IAGGWVHSTVVRDGVVVDWAGATSAVRALRADVEQRLGHEFTKASISIPPGISDGDIQVF
ANVIGAAGLDLDEVVDEPVAAARAMGITDGAVIDVGAGTTGVSILEDGKVVLSVDEATGG
HHMTLVLAGSNNIDYDQAEAMKKDPQYREQVLGTIRPTLDKMATIAAQALGSRDVPAVYL
VGGSSSFESAPAIFEARLHRPVVRPAQPLFITPLGIPMPAQEESR

>PFR_JS14_1326[1PFR_JS14 1326[1Propanediol utilization protein PduJ11520402:1520680 Reverse
MREALGLIETKGYVGSVEAADAMVKAANVVLVGYQKVGAGLVTVMVRGDVGAVKAAVDAG
AAAAAAVGEEVLSRHVIPRPAADVEKLLPKQA

>PFR_JS14_1327[1PFR_JS14_1327(1Propanediol utilization protein PduK([11520725:1521342 Reverse
MQLTQALGTIEVLGLPAAITAADVACKAADVRLVGYETTDGMGMVTVKITGQVSAVQSAI
AAARAAASQITSVFAESVIPRPNDQIDPVVLTPVTVGLGASPAARPGGGTSPEAATPEQM
AAAERALDPADPPRDAEPAAPTTDPAPAPDPAPAGPVADDPAATAPAVPSQPKISPSQER
PDKGTAGPSRNRRKAPQAGREAGKK

>PFR_JS14_132811PFR_JS14_1328[1Glycerol dehydratase reactivation factor DhaG11521359:1521703 Reverse
MNTDKPTINMRVSDQITADQIADICFGMEEEGVPSTVTWQASINPLELAHEASVESRLGYV
GIGVALSYAVITTEKLPAERPYIAVNLSRDAARNRAIGANAARLVKRIPLLPMN
>PFR_JS14_132911PFR_JS14_1329(Putative dioal dehydratase-reactivating factor, large subunit[11521700:1523514 Reverse
MTLIAGVDIGNATTEVALADVAAGAPPRFLASAIVSTTGIKGTQQNTQGVFQAITQALQT
AGRELEQLDLIRINEAAPVIGDVAMETISETITESTMIGHNPSTPGGLGVGVGTTIRLD
DLGQASAGEPYIVVADHTHGFLDVAARINEAAARVNITGAILQLDDGVLVDNRLTAKIPI
VDEVKLIDKVPIGMPAAIEVAEVGRIVETLSNPYGIATMFGLSPDETASVVPMARSLVGN
RSAVVIKTPAGDVTERHIPAGSLRFLGDRTAEVDVDRGAQEIMHAAESVGTIRDIKGEPG
TNIGGMMEKVRVTMGRLTDRDPAGIEVTDLLAVDTNVPQKVTGGVAGEFSLEAAVGIAVM
VKADRLQMQRIAEEMTEQFAVRVEVGGVEADMAIRGALTTPGTSVPIAILDMGAGSTDAS
VLREGQPARSVHLAGAGNMVTLLIKMELGLDSEEDAENIKRYPLARVETLFSIRHEDGTV
QFFDEPLAPELFARTVVLHPDGMIPLPLRHPLEVIRQVRIHAKQRVFVTNAMRALAAVSP
TNNVRDIAHVVLVGGSALDFEIPQFVTHALAEFRVVAGRANTRGTEGPRNAVATGLVLAW

EAGR

>PFR_JS14_13300/PFR_JS14_1330[!Dehydratase small subunit[11523550:1524083 Reverse
MDSEELIRQIMGEVMANLNQDNVAFDKLPAAAPSTTGAAHRVDKSSYPLGEKVPEQIKSA
SGRALSDFTFDKVKSGELTAKDFRIAPETLEMQAQVAESADRDALARNLRRAAELIQVPD
EEVLDVYNALRPYRSTKAELYAIADGLETKYGCTINAAFIREAADVYEKRGRLKADA
>PFR_JS14_1331['PFR_JS14 1331[1Dehydratase medium subunit[11524092:1524775 Reverse
MDEKTLRTIIEEVVKEFAAAGDAQGTGAGSATAMATAPSLTEASGDQLEITEEGPAPRGT
NPREVVIALAPAFGGRITKTIIGIPHAEVLREICAGIEEEGLTYRFIRVFRTADVGFIAH
DAAVLSGSGVGIGIQSRGTTVIHQKDLPPLSNLELFSQSPLIDLATFRAIGKNAARYAKG
ESPDPVPVVNDQMARPKYQAIAALLHIKETQMCDLNKKTQALRVEYR

>PFR_JS14 133201PFR_JS14_1332[1Glycerol dehydratase large subunit[11524786:1526447 Reverse
MKSKRFEALDARPVNQDGYVTEWPEVGLIAMNGPNDPTPSIRIEDGVVVELDGKQRADFD
MIDTFIADYGIRLDKAEEVCKTDSRELARQMMDFHVPRAEVVQLTTAMTPAKITEVVGTM
SVLEMMMAVTKMRARLFPANQAHVTNLKDNPVQIAADAAEGALRGFAEEETTVGIVRYAP
FNAIANMVGSQVGRPGILTQCSVEEATELALGMRGFTAYAETVSVYGTEQVFMDGDDTPW
SKSFLASCYASRGLKMRFTSGTGSEVQMGAAEGKSMLYLEARCLYITKGAGSQGIQNGSV



SCIGVPAAVPSGIRAVLAENLIAMSLDLECASSNDQTFTHSDLRRVARSLMQFVPGTDFI
CSGYSATPNYDNMFAGSNWDADDYDDWLIIQRDLKIDGGLQPVVEEDVVRVRNKAARVIQ
AIFRELGLTEVTDEEVEAATYARGSKDMPARNVVEDLKAAEDLMKRGITGVDIVLALDRA
GFEDVANSVYNMLKQRVAGDYLHTSAILNEDFQVISAVNYPNDYRGPGTGYQMTDERWDK
LKTIRQAISPESI

>PFR_JS14 13330PFR_JS14_1333(IPropanediol utilization protein PduB[11526462:1527271 Reverse
MANEQLVDQIMSAVMAKIGNEPASAAPRAAAPSVPASIGRPEATEFVGTSALGDTIGLVI
PNVDPQIHALMKIDPKYRSIGIIGDRTGAGPHIFAADEGVKATNTEVVSIELARDTKGGA
GHGSLIILGAEDVSDARRAVEVTLGELDRTFGDVYGNDAGHLEFQYTARASHALNKAFGA
PVGKAFGITVGAPAAIGVVLADTAVKASTIDVIGYSSPAHGTSYSNEVISCFTGDSGAVR
QAIIAARATGLELLGAMGDVPTSTTTPYI

>PFR_JS14 133411PFR_JS14_1334[ICarbon dioxide concentrating mechanism/carboxysome shell protein(11527286:1527570 Reverse
MQDALGMVETKGFVPAVEAADAMVKSANVTLIGSQRVGSGLVTVLVRGDVGAVKAATDAG
AVAAQNVGELVSVHVIPRPHADVEKILPSFADQK

>PFR_JS14 133500PFR_JS14_1335[PduU protein11527897:1528238 Forward
MSDKQRIIQEFVPGKQVTLAHVVANPDPGLYPKIGLPAGTEALGIMTITPSEASIIAADYV
ATKASAVSLGFVDRFSGSLVVLGQLSDVESAIENVVAVLCDELGFARPPITRS

>PFR_JS14 13361PFR_JS14_1336(Ethanolamine utilization protein, EutP11528235:1528660 Forward
MKRILLVGSVGAGKTTLLQRLHEREPSYAKTETIYTDGTIVDTPGEYLEMPFYKHALRMA
SFEVDLVVLLASAQVSEAKFPPGFTSFFMPPSVGVVTKIDLADQVAIDIATSHLQMAGVT
QIFPVSAMTGAGIDRLAARLA

>PFR_JS14_133701PFR_JS14 1337(1PduQ11528713:1529843 Reverse
MKQFQLATSLACGPDALTALDRLGGRRVLVITDAFMASSALMDTVRGHLGSAEITVFDQV
QPNPDVQAVARGLRAFLDCAPEALLALGGGSPIDTAKAVRKITLEQGQPLSAGFYVVPTT
SGTGSEVSSFAVVTDPEHDAKLPMTSPDMVADVAILDPDAVRTCPPTLTADSGMDALSHA
VEAYVALDHNDITDALAEKALRLISANLVASFRDGNDLAAREHQQNAATMAGIAFENSGL
GIVHGLSHAIGGSFHVAHGRLNGILMPHVIGFNAGELGFGAATLSPIAERYAQLAGAIGI
DAATRRGLVTGLVDFITAIRRDLDMPASLTDAGVDRAAFRAAIPQLSQTALRDFCTSGNP
RPVTADELAGLLARAL

>PFR_JS14_133811PFR_JS14_1338[ITranscriptional regulator(11529800:1531017 Reverse
MRRTLCHGCDAYGGLQSLAHGTTQIYRCHAGLVDFSVPITSQNSYVGAILCGQDRVPELE
QPDFLMGDSPWRGDPTLEQYYEQVPVVGRRRVQAAAQTLLGLRAGVEGYSGKLRLFLSDD
QASGGVAQSQARGAALRGLSVVPTDIVAGFTPNPNTSSARAADDEADSDAPASDSADILR
TALLAEDFAGTVAEISVQLQAAFDPVPSTDVLEGVQALDEALLAVARDIAPRLAPHLEET
IVRHRRGAGAHPGRYTSQLHAERLATLILDEVLRTRPQRQHNLRDLINDIARNPARALSL
TEAARKLHWSPGHLSKLFKSVTGDTFVSYVMSRRLERAELMLASPQMPVGEIATTLDFSQ
VNYFSRVFRSRTGMSPSEYRRQHSSFDRRPLHEAIPTGHFSRLRA
>PFR_JS14_1339(1PFR_JS14 1339(IHypothetical protein11531024:1531188 Reverse
MTLKRMVDLMDVAALAKTLEDFSEATGFATVAVDAQGVPVTEMCAFTDFCRAIR
>PFR_JS14_13400'PFR_JS14 1340 'DNA repair protein RecO[11531352:1532095 Reverse
MPTYRDEAVVLRTHKLGEADRIITLLSRTHGKVRAVARGVRRTSSKFGGRLEPCNHVDVQ
FAVGRSLDIVTQVECLHPYGDPLTRDYVLYTTGETMLEVADRLVAVENEPSLQQYRLLVG
ALRVLGQGTNDGPRPATMVLDSYLLRSLAVAGYAPVLDSCAKCGVMGQQEWFSPSIGGMV
CSGCRPPGSARPEPESWQLLGALMSGDWPATRTVGEGTQREVSGLIAAFSSWHLEHQLRS
LPLIPRG

>PFR_JS14_134111PFR_JS14 1341[]Isoprenyl transferase 211532279:1532968 Forward
MDGNGRWATQRGLPRTKGHEAGESALFDVIAGAIEMGIDCLSVYAFSTENWKRSPEEVRF
LMGFSRSVIHRRLDELDAWGVRVRWAGRRPRLWRSVITELEHAEERTRHNDTLQMQFCVN
YGGRAEIVDAARKIAAAAAAGRLDPAHLTEKSFHRYLDEPDMPDVDLFVRSSGEQRLSNF
LIWQSAYAELVFSQKLWPDWDRRDLWDAVSRYVHRDRRYGGTDSATQGA
>PFR_JS14_1342(1PFR_JS14_1342[1Protein of hypothetical function DUF488111533029:1533391 Forward
MDIEIKRVYEPASPDDGYRALVDRLWPRGESKVRAELDEWCKDAAPSTDLRKWFNHQEEL
FGEFTTRYRAELDASSEPAALLKRAEASGKSKLTLVYGAKDQKDNQAVVLRDYLNGLQSK
>PFR_JS14_134311PFR_JS14_1343[12-isopropylmalate synthase LeuA[11533448:1535214 Reverse
MSTTFQPPKSFAAPHVCGLSQPVATPSGMNYERYQPFHPMSLPDRTWPDQRITKAPRWLS
TDLRDGNQALIDPMTPARKRKMFDLLVKMGYKEIEIGFPSASQTEWDFVRSLIEDPEAIP
DDVVISVLTQAREDLIDRTVQSLVGAKRATVHMYNATAELFRRVVFHTTQQGTIDLAQQG
TRWVIDAIEKYLPDTPVGYEYSPEIFTQTPTDFAIEVCDRVMDVWQPDDEREIILNLPAT
VEMSTPNTYADQIEYFSRNISHRDNVCISMHCHNDRGCAVAASELGQMAGAQRVEGCLFG
HGERTGNVDLVTLGMNLFSQGIDPMIDFSDMDTIRRTVEYCTGMPVPARSPYAGDLVYTA
FSGSHQDAIKKGLEDLETRARAESTSIHKIRWEAPYLPVDPQDVGRTYEAVIRVNSQSGK
GGMAYLMKADHHLELPRRLQMEFSGVVQARADDSGHEVTSPVLWDIFDSEYLSRDTPFKL
GEFTVGAAHGQTQITADLDVRGKQTTVTGEGNGPLSAFIDALGQVGAHVRVLDYTEHALT
SGGDAYAAAYVECEVGEGDDTQVLWGVGIDPDITTATLKAALSALDRA
>PFR_JS14_1344[1PFR_JS14 1344(1Amidohydrolase family protein(11535446:1536951 Forward
MGRMMFRHARLLDLTTGRVGLPHDVLVSGNQVRRGGPAMIAPDDEVIDLEGRIVMPGLWD
CHVHFDLWAASKTRLDVSGCVSANDTLSRLAASITQLPAGAALIAVGARDSQWPDRPDTR
ELDAISGNHPVAVYMNDLHSVWVNSRGLQQWGFRDRVTGTASSGVLREQDAFALEDRLDE
VDRAARSRALIDAQSEAAARGVVGIVDMQTGGHRIDAWRNRAASPDQRLQVRIACWPDTV
DDWVATGLATGALLDDDQWLTAGPLKVIADGSVSARTAWCTESYRRPAPGIDPHGMADIS
AAELSRLMSLAERSGIEVAVHAIGDATVARVLECFAETGAHGTVEHATVMHDADLARMAD
LGLTASVQPAQIIADRLGFAEVWTERPRHVHALASMAAARIRLVFGSDAPVAPLDPWLAI
SVAVTGREPGSADGAWQPDETLSVGQALRASTSGINQLVPGGRADLVVLDDDPFTIQPEA
LAAMRPYLTMSRGHITHRADA

>PFR_JS14_134501PFR_JS14_1345(1Hypothetical protein11537081:1537215 Reverse
MAKKSQEVTGKKKHKLLRCLLWCTVLSGAVVAAVIYLGRPGTGE
>PFR_JS14_1346(11PFR_JS14 1346[IHypothetical protein11537326:1537934 Reverse
MTLFGRSRRQAWGTKVVYERVDDARGNKVGAAVHDIGSTNVLTLLVVPTPQGGIHEVSSR
IECQNSNPFTWTHSFHIVDGTLLDVGRTDQMPAFCVPMWAEFAVASYLAEHDKHEPIECS
VIDESTGDAHPAVFAWSGHDSVVWSVDGAVRCRHGVTDGEITVSEWPGFTSVRESDEDEL
LRGISAQIRYRVVDFVRGIESR

>PFR_JS14_1347[1PFR_JS14 1347(1GTPase Era11537984:1538928 Reverse
MTDQQPAGSQEFRSGFVCFVGRPNAGKSTLTNALVGSKIAITSSKPQTTRHAVRGVLHRA
DGQLIIDTPGLSKPRSLLQQRLNDLVRSTWSEVDVVALVFPADEHIGPGDVYLATQLAE
LAKPPTLVAIVTKTDLVSPERLAKHLLRVARLQDDLAITFAHILPCSARSGSQVGEVADV
LLSLMPPGPDYYPDGEITDEPDETLVAELIREAALEEVRDELPHSIAVEVDEMMLRDGRP
ADRPLVDIFASMIVERDSQRGIMVGHAGERIKRIGVRARRQIRALLGTQVHLDLRVKVVK
DWQRDAKQLNRLGF

>PFR_JS14_1348(1PFR_JS14 1348(1CBS domain pair protein(11538921:1540231 Reverse
MTQTDWIFIIVAVVLTVFGSMLAAGETALQTVSRKRAERMVADGIRGADRVLDIEADPAP
TINTAMLLRIVCETGAVILGCLVVFDNFDHDWERIGIPLLVLSIIDFIVWGVMPRTLGRQ
RAEQTAVRAARPLGALTSLFGWLTSGLILVGNALTPGRGYADGPFSSEAELREMVDIAEK
AEVIEHGERDMIHSVFELGDTLVREVMVPRTDVVFIESGKTLRQGMSLALRSGFSRIPVI
GDNLDDVRGIVYLKDLTKRVFDNPEADQKETVDQIMRAAVFCPDSKPVDDLLTEMQATRN
HMVVIVDEFGGSAGVATIEDLVEEIVGEITDEYDAEPDLAEQLDDGRWRISARMPLDEVG
DLFDLELDDEDVETAGGLMAKQLNRVPIIGSEVVWKGLRFVAEKATGRRHQIDTIVVSRE
PEPEPEPSPDQKDDDD

>PFR_JS14_1349(1PFR_JS14_1349(Probable rRNA maturation factor11540385:1540843 Reverse



MIDLSNESGEEVDTQALIRLARFALDKLRIHPQADLSILLVDVDTMTAYHKQFMNLDGPT
DVMSFPMDELREPADGEAPPRGLLGDIVICPAFTSAQAPGNGRTNQEEIEYLLIHGLLHL
LGHDHAEPDEKAVMFGLNDRIIADWRAEQGSD
>PFR_JS14_135001PFR_JS14_1350(1PhoH family protein(11540883:1541890 Reverse
MHVQRADAGDSDSVRTLTVPASVEMVNVLGPSDTFLRLLESQLDADILVRGNRITLTGTD
ADVELASDVFTEMITITRTGQGLTTDAVERIVSMESADPEVAPSQVLTQNILSSRGRTIR
PKTLNQKRYVDAIDNHTLTFGIGPAGTGKTYLAMAKAVQALQSKKVNRIILTRPAIEAGE
SLGFLPGTLNEKIDPYLRPLYDALHDMVEPERVPKLLTGGVIEVAPLAYMRGRTLNDAFI
VLDEAQNTSPEQMKMFLTRLGFGSKIVVTGDVTQVDLPGGAPSGLRQVESILDGVGDIAF
CQLTNRDVVRHRLVGRIVAAYDRFDSRRNAASRER

>PFR_JS14_1351[1PFR_JS14 1351(IInner membrane metabolite transport protein YhjE[11542022:1543404 Reverse
MNHKGRIIVSSLVGTTIEFYDFYIYATAAISVFPLLFFHSSGGNGALLASLATFGVAFVA
RPLGSVLFGHFGDRAGRKATLLASLLTMGVATVLIGLLPTYTSIGIVAPMLLALMRFCQG
LGLGGEWSGASLLAGENSRAGKRGFDSMWPQLGAPFGFLLANGFFFMLTMTMNYDSTQAT
TNHAFLAWGWRLPFLFSAVIVALGLYVRFKLHETPSFQRTKDRGEVVKAPVLEVFRSSWR
DLIRGTFIMLATYTLFYLMTTWILSYAIGKVALGYLGISYHSFLVVQLITICAFALTIPI
SGLLGDKLGRKRFLLVVTVAIIAFGLSFGFFLDPARMGTGSSANLVLMTVFMLIGMALMG
LTFGIQSALLPELFPTNVRYTGSAISYNVSSILGAAVAPFIAAWLAARFGPGSVGLYLVA
MAVLTLIALITTHETRDLDLDAIGRDKPAGEVPESVLVDA

>PFR_JS14_1352(1PFR_JS14 1352(IHypothetical protein11543573:1544064 Reverse
MTTSSEDLSSQGPARMVPEQSTTALVARALRRPKVVGVVLLAAEVVLRLASLLGGRGGNA
DYHDVDFFGAAALAVIVMAMARRHPTAQNQYACGALLIIVMLIGSTHYLRFTGRKMWDDT
FNVLDFTGSIALLVVGVIIMGRTRRIRKAAHPAPNGGAARLAQ
>PFR_JS14_135311PFR_JS14_1353[Prolyl aminopeptidase(11544120:1545178 Reverse
MSSPQRSTLSPVASGADHDVTAGAVVRPQRVRYPDIEPYDERMLDVGDGQSLHVEQSGNP
DGIPVVFVHGGPGGGIGRDYRGFFDPELFRIIGFDQRGCGLSTPHVSQLHDAAQMASNTT
AHLVGDMERLRTELGIELWGVFGGSWGSTLSLAYAEQFPERVNWLVLRGIFTLRRSELDW
YYNAGASMVYPEHWQHFLAPLRRAGFDLDGDNIVGYHRLLWSDDHELARAAGLAWTRWEA
ATSSLLYSAEHVEESSDPDAALAFARIENHYFAHHGFLRENQLIEQAGRIGDIDGVIVQG
RYDMCCPAATSHELHKAWPRADYRVVMAGHSAFEPNITSELVLATDRLAARG

>PFR_JS14 135411PFR_JS14 1354[1Hypothetical protein(11545260:1545811 Reverse
MSDTDEAIPNDGVENDENTELAQLSPADSLIDRGVADPLDEGYIPPDHWSPAQGFGNTAS
EMARNETIDQRLTQEEPEPDPNAPEHHWNPDHEPRQVGSKRAGRLVAAGGGIDAEDTESE
SVASDVGISGGAASAEEAAMHIIETDDESDDDDDDVQTDDATVNNDPATDGSGTAEKLDE
DQS

>PFR_JS14 135501PFR_JS14_1355[1TRNA-guanine transglycosylase(11545925:1547193 Reverse
MCAAKSCDFSFSVDHVLPNGLGRSGTITTPHGPISTPAFVVVGTKATVKTVTPEQMDQAG
AQAVLANAFHLYLQPGPDIVDEAGGLGRFMNWPGPSFTDSGGFQVMSLGVGFKKVLAMDYV
TGMQNDDVIAEGKQRDAQVDEDGVTFKSPLDGSTHRFTAEVSMGVQHQLGADIMFAFDEL
TTLMNTRGYQEDSVRRTQRWAQRCVDEHFRLTDARSGHPYQALFGVVQGAQYEDLRREAC
RGLRQTRAQVPGHEHEGFDGYGIGGAIEKQHLGDIVGWCAEELPDDKPRHLLGISEPDDL
FAACAAGADTFDCVNPSRTARNGAIYTARGRYNVTTAANRRAFVALEEGCDCYTCTHYTR
AYLHHMFKAHEFLGKTLATIHNERFTIRLVDSIRHAVRGGEFDALRTEFLGSFYGGATPG

RA

>PFR_JS14_135611PFR_JS14_1356( Putative Tat (Twin-arginine translocation) pathway signal sequence(11547313:1548641 Forward
MHGRLNSVHKPFVATDLEVLTITPTSAVISWITRSHRGRSLLPQPAFTDTQLWVGDADST
LRLVHDDPMPRAFHQVTVTGLEPGREYGFRARSGGIQPLPGLYTTNRHTSPERVHRFVTL
IPPPGRYLTTIALANDMHLGEKRQGIVLGALPTSVAPARGQAGYPRMMFTAMLDELDTTH
DHPFLVLGGDITYDGTSDQVALARQLLAGYGTSQDDWLAVRGNHDRPRRDGTDPFGDAFV
AYQHMCANQTPEGLRILGIDTTRGGGGGWILPDQLDHIRACLADEPDRPTLVTSHHPVTH
DAALTSPAGPQFMLRWRDRLAVQRLERRAKGVFLHHTGHTHRMRRGKADVQGSHTEYFEN
AACAAYPGGYALLHLYEGGYLLNFWRIATHAAEEWLFRSRWQVMGLMPQLTLGTTNDRNH
VVLKDLSGLHSSGKPVPLELQV

>PFR_JS14_13571PFR_JS14_1357[1Ribosomal RNA small subunit methyltransferase E[11548630:1549379 Reverse
MTDPLFLADIAGAGPGDVVLIEGPEGRHAATVKRMRVGESVLVADGAGAGLRGVIDSVAK
NSVSVRVGELIARRPAALHTVAVQALAKGERSDIAVEAMTELGVDEIIAWQASRSIVRWE
AKAEKGLAKWRSSARAATKQSRRFRIPQVSTAGTPGVVERLARADLALVLHEEATTPLSG
LSVPSAGECVFVIGPEGGISPEELEAFRGAGARLVSLSDAVLRASTAGVVALAQLQALAA
RGGPNGSDL

>PFR_JS14 _1358(1PFR_JS14_1358[Chaperone protein DnaJ 2111549376:1550584 Reverse
MSSDYYEVLGIGRDASAEQIKRAYRKKAMQVHPDVTSDPDAEEKFKQVNEAYEVLSDPQK
KSIYDRGGDPAHAGAGAGGGFDPFGGFGGFNGGGQMGFDVGDLLGAMFGAGGTTRGPRSR
VRQGSDQLVRLDLTLAQAAFGTEAPLTLDTYVVCPHCHGQGSANGEEPVTCTQCHGSGSI
TQIQHSFLGDIRSTATCPTCQGYGSVITDPCPECSGEGRVRARRDITVKVPAGVSTGNRI
QLRSQAEVGTGGGPAGDLYVEVNVQPHEVFTRDGDNLEMMLTIPMTAAALGCKVPIKTLE
SELADADPKKSTVELAIPAGTQSGARIAIKGRGVTKLRGRDSKQRGDLGVTIVVQTPTKL
DESQRKLLEELADARGEVGDGIAKTHADDKGFFEKLRKAFTG
>PFR_JS14_1359(1PFR_JS14 1359(Heat-inducible transcription repressor hrcA11550597:1551607 Reverse
MIDDRKLDVLRAIVTDYVASREPVGSKALVERHHLDVSPATVRNDMAALEEEGYLTQPHT
SAGRIPTDKGYRLFVDRIAQVKPLSPAERRAVSTFLEGAVDLEDVVRRTVRLLAVITHQV
AIVQYPESNAARLRHVEVVTLSPEMAIVIVVNSAGTVYQRSIRVPEHSDDDLQFVRDAVN
AAVDGEPPAGAIEALNALAEQPLPRLGSSVVASVLDMLATDEAPRVAVGGVPNLTRFGAE
FETTVKPVLEALEEQMVLLRLVGEAAADHPGDVAVRIGQENPFAPLKTTSVVASSYGSFE
ASANLGIVGPTRMDYPSTMAAVRAVARYVGQFLAEG
>PFR_JS14_136001PFR_JS14_1360(!Inositol monophosphatase family protein(11551866:1552642 Reverse
MDTDQVLGIIKQVSADIVEPRFRALHEDEIDSKAPGDYVTVADREAERELSQQLRAGARD
AVVVGEEGSFVDPGQLDAIGVAPHCFVVDPLDGTNNFVRGSEDFAVMVAELRGVETVGAW
IYQPRAGKAYVATRGGGVYCNGERISAAPIHVPPQGASTFRAWRGFDEQGRIAPVIPASG
SAGIDYPHVVTAAIDFVVYRFPKPWDHLPGQLMLQELGGDVVHLDGRLYRPGSGRMAILS
CRDLATGRRVASGWPRRE

>PFR_JS14 13611PFR_JS14_13611PF11296 family protein(11552720:1553601 Reverse
MSAHDRYGHDVLSGDWRHAGKPRTTDMPLSLGLIVEVGSDGYCGEVVGWENGMIVLEDRN
QRRRTFPVGEYGYLVEGRPVALRIPPRRGASQSLRTPSGSRTGSHEQPHVALGSRIYVEG
RHDAELVEKIWGDDLRHVGVVVEYMGGMDDLLGIVAEFEPARGRRLGVLIDHLVANTKES
RVAAQVRHAGYGDYVKITGHRFIDVWQTIKPDVLGIKAWPDVPMDRDFKKGTLAALGIPR
NKPYARIDQADVGRAWQAMLARVSTYRDLDMDFVREVEKLIDFVTQDHIDQDS
>PFR_JS14_13621PFR_JS14_1362[Putative coproporphyrinogen dehydrogenase11553696:1554895 Reverse
MSDAAAPGPFPGGHLFPHEELRAPTTRPLSVYVHIPFCAVRCGYCDFNTYTPSQLAGMNM
DDYLAAVHAEIAAAARALGTGRAVSTVFFGGGTPTMATPAQLGEVLADLRDTFGLVPGAE
VTTEANPETLDRARLETLLGSGFNRLSLGMQSADEQVLARLDRHHTPGRALQVARWAHEV
GFPDVSLDLIYGTPGESLDSWRATLDAALGVAPEHLSAYSLIVEEGTALARRIRHGELAM
PDEDAEADEYLLAERMLSTAGLANYEISNWALPGHEARHNLAYWRSDDWWGFGPGAHSHV
HGVRWWNVRHPRRYAALLGEDARPREDFEVIDAPTRHEERVLLELRIADGLPVGELTGTE
RARLAEPLSRGLVTVVGDRVHLTLQGRLLADAVTRDLLD

>PFR_JS14_1363[1PFR_JS14 1363[Elongation factor 4111554898:1556727 Reverse
MSATPGATDPAIIRNFSIIAHVDHGKSTLADRMLQLTGVVDPREMRAQYLDKMDIERERG
ITIKSQAVRMPWHAGDHDYVLNMIDTPGHVDFSYEVSRSLEACEGAVLLVDAAQGIQAQT
LANLYLALDADLTIIPVLNKIDLPSAQPDKFAAEIAGIIGGRASDVLRVSAKTGDGVAEL



LDAIVEQVPTPQGDPKAPLRALIFDSVYDTYRGVVTYVRVVDGKLSDRERVQMMSTGSVH
EVLEVGVHSPEPVESPALGVGEVGYLITGVKDVRQSRVGDTVTTANHPAAGALAGYKHPK
PMVFAGIYPIDGDDFPELREALEKLQLNDAALTYEPETSAALGFGFRVGFLGLLHMEVVQ
ERLEREFDLDLISTAPSVNYRVVMEDGSEHMVTNPSEFPEGKVETVYEPVVRATVLCPAT
YIGAVMELCQARRGEQIGMDYLSEDRVELRYKLPLGEIVFDFFDALKSSTRGYASLDYEE
DGERASDMVKVDILLNGEPVDAFSAIVHRDKAFSYGVEMTNRLRKLIPRQQFEVPVQAAI
GARVIARETIRAIRKDVLAKCYGGDISRKRKLLEKQKQGKKRMKMVGRVEVPQEAFVAAL
TNNELTKKK

>PFR_JS14 136411PFR_JS14_1364[1Hypothetical protein11557028:1557648 Reverse
MNRSVYRTLLRIVGIVLALVGVAAVFGGVFAHNNVTDQLKKEAISMPTADQVTNLPQASQ
DALKPFFNKEMTTGTEARAFADHYIWNHMQASCKTVKAADGTALDAVPAEQCNYAGVGDV
ATANKSDQTKYTAYTTLRGTLLTGETLRGMLLTSYAFWLIGTIAVFAGWALVAIGIVLAL
VGFVGLRGPGKSAGGAATPAGQTATA

>PFR_JS14_1365(1PFR_JS14 1365(130S ribosomal protein S20111557903:1558163 Forward
MANIKSQKKRNKTNEKARQRNKAVKSALRTHVRNFREAAAAGDKDKATDLAKVANRALDK
AASKGVIHTNQAANRKSAISVKVESL

>PFR_JS14_1366(1PFR_JS14 1366(Hypothetical protein11558297:1558959 Forward
MRTHPTGSTSGPDPVTADGGIVRLGATPGEYLSAFLPSFLGLCLAWLLIAVGGLSRPVRP
VTIVGLVLAAICVVLALLEVRDLPRRTIRWNRGGITLQARRLPTLALPWSELGVVRTVVQ
PDRLWWVLPRTRVWLECQPLDQPAGFDTRHPELADYESPAADEGYSAVRLMVGLGNRRAR
RVDMALRRANPTYRGLRHLPPARRSRPGAGTRQRGARLHP

>PFR_JS14_1367[1PFR_JS14 1367[IDNA polymerase lll, delta subunit(11558973:1559971 Reverse
MFGSVTLVHGSEQLLSERAVAALRKRAMAEEPGLQLVELVGGDMSPADFVEASGGSLFAD
HSLVIITGAESMVPESVDALVAFAGAPSPEVGVIVVHPGGNKGRGLVDKLRKAKAGVVEV
VAPKAWELPKFVQAEARAARVGMESDAAQTLVDAVGNDLRALAGAVSQLASDWAGERLSS
EMISRYFQGRAEVTSFAVSDAVLAGQTGQALERLRWALDLGVAPVLVTSALANGLRSLGR
YLDVRAERMSDIEMSRIVGVPPWKVKTLARQSRLWSETAVARGLIALSRADAAVKGAATD
AGFALEQLILALDHARRDDASGHRRSAGVRRR

>PFR_JS14_1368[1PFR_JS14 1368[IDNA internalization competence protein ComEC/Rec2-like protein11560054:1562375 Reverse
MIDLRLVAPALVAWATAWIVLADSAMATTIMAVGVVVAFGVLLAMRRWRVAACGLVALSA
LACTTAHLQAASQGPLAQAGRDRSVVAIQGQVRSDPRELPSRFGSASHVVRIDVSRVDIA
GVGWNVGCRVELSGHGDPGDAIAGLQVGQAVRLGGRADQPRQASQGLCARVALSASPQVI
APPGPMDSTINRMRSGLRDAMGWNSREQAGLVPSLVVGDTAGLPADLVDDFKASSLTHLT
AVSGTNLTLMLVFFMAVARTAGVRGWWLRGLGVVVVAFFVVICRAEASVVRAAAMGLVAL
AATGRRGTGVAGLRQLSVAVWLVVLVDPWLARSWGFALSATATAGILWWAGPWQARMRRW
APGWLAESLCVPAAAQLATQPLITILSGEISVVGLGANMAAAPFVGPVTVLGLVAALISP
VLGPLAQVMGWLAGCCVQPIILIAHLAASAPMATMTWPVSPGSITLLIIFCLMIALILGR
LVGRRLGCLALAGVMVIACLWRPPLPGWPRDWQVVSCDVGQGDATLIRTGPRAAIVVDTG
PEPDAMAACLTTAGVDTVPLLVLTHFHADHIDGTAGVLGSARVGQALVSPLASPASGAAR
VRSQLERAGVEIATASPGQEWAIGEGHWRTLQAGSGDVPGQPTSPGAGSESAENDASILG
LAGNGDLNVLVTGDLEPDGQRNALREVPPQLLRADIVKVPHHGSARQSEDFLAATGARVA
LVSVGKKNGYGHPAAATLELLMRQOQMTIMRTDEQGALAVARHSDRSLQVVSQR
>PFR_JS14 _1369(1PFR_JS14_1369[Putative competence protein ComEA[11562494:1563405 Reverse
MAGQRIGPPIPGAEEAGEGQPQAHDLADELPQLTVGRDAGWRDDWGGTSGGPVEPDPDPD
RAVGRTGEPYEEFAPAPGGRWSTMVTRLGSFGRAHFGVIAVVCVVFMVLAGGQLLKARST
RVPAATAVPVAGSMSPSSPSVTPTPTPQLRVHVTGAVQNPAVQSLPAQARVADAIAAAGG
LRGDADAGELNMAAPVCDGCQLIIGTKGSPRGELKNPDGAGTDSGPAAGAGGGAGGSRPG
TVNINTANAAALDQLPGVGPVTAEKIIAWRTQHGKFTRVDQLREVDGIGAKSYERMKDSV
TVG

>PFR_JS14_13700/PFR_JS14 1370(Malic enzyme, NAD binding domain protein(11563590:1565344 Reverse
MLMPQPSHGMAMTPEGDCVSQDFEYVREDGEEVVRIAARGREVLAHPMINFGTAFTRSER
EELGLIGLLPPGVTNVYDQVKRIYRQYKTEPNPMARYVFLTALKDRNEVLFYRLVSEHIE
EMLPIYTPTIGRAIEEFSNWFHRPSGVFIDIDHPDEIEKSLRAYNLASDDVDLIVVTDS
EGILGIGDQGVGGVSITVGKLAVYTAAAGIHPNRVMPVVLDTGTNNLQLLNDDGYLGVRH
SRVRGERYDEFVDQFTRTAHRLFPHAMVHWEDFAAANAHRILARYRDELCTFNDDIQGTA
AVVAAAALSAVRRSEIPLTDQRIVIFGAGTAGVGISDLLVQMMVDYGIDEQEARKHFWAI
GSHGLIVEGMKMRDFQHPYARAESDVAGWRRHDLAEVVKRVKPTMLIGSSAQPGAFSEDV
VRAMAAQQERPIIMPLSNPTSKIEALPADLLKWTDGRALIATGSPFDPVTYGGTTHTIAQ
ANNALVFPGIGLGVIAVRATKVSDGMILAAAKAVARAGLSRYSGASLLPPVSELRSVSAK
VGFDVAQRAITEGLAEVIPDDLVQAISDHMWHPTYPRVEVVDEV

>PFR_JS14 13717PFR_JS14_ 1371 Dihydroorotase11565362:1566654 Reverse
MSELLLHNVDLLGEGLGDLFVRGERLADPAEASSQVPTVDCSGLIALPALVDPHTHLRDP
GQGNAETIATGLQAAVRGGYGAVFAMPNTDPVADSAEVVEYELDTARQVGICDLYPIGAV
TTGQAGQELADLEGMAASGAAVRMFSDDGHCVSRSDLMRGALERTSRLGGFVAQHAQDPL
LTVGAQLDDGPLAAELGKPGWPGMAESVIIARDALMAGYLGARLHVCHVSTAAGVEVVRW
AKHQDIDITAEATPHHLALTTDEVASQDPDFKVNPPLRGPADVQAVRDAFLDGTLDMVGT
DHAPHPDAAKACGWDQAANGMLGLETALAVVADLFVQSGRMTWRQLSDRMSQAPARLLGI
EAEHGGHLEVGRFANICLVDPDHPWRVDPARLASIAHNTPFKERNYRTSVAATLLRGRAT
YDPGRHFSLA

>PFR_JS14 1372(1PFR_JS14 _1372(1Leucine--tRNA ligase (Precursor)11566711:1569239 Reverse
MSQGEPKHDAATVSEERSGYDAPAAEAKWQKYWAEHETFKASDAPDDKRQRRYVLDMFPY
PSGDLHMGHAEAYAMGDVLARSWRMQGFNVMHPIGWDSFGLPAENAAIKNNEHPARWTYE
NIATQKKSFQRYGLSLDWSRELHTSDEEYYHWTQWLFIQFFKKGLAYQKDGYVNWCPKDQ
TVLANEQVKEGRCERCGTLVTKRELKQWYFRITEYAQRLLDDMAQLEGKWPERVLAMQRN
WIGRSEGAWVKFHIDGRDEPVTVFTTRPDTLYGATFMVVAPDAALADEVVTDEHRAAFEA
YREKTNHSTEIERQSTEHVKTGVPLGVEATNPVNGEKIPVWAADYVLSEYGSGAVMAVPA
HDQRDLDFALKYGLPVRQVIDTGEGDPAQTGVATAGDGAYMNSGPLDGLKDKESGKKTIV
EQLQAQGTGEQTVTYRLRDWLLSRQRFWGCPIPIIHCPNCGDVPVPDDQLPVKLPDLRGE
ALAPKGISPLAAATQWKSVTCPVCGKPAERDTDTMDTFVDSSWYFFRYCSPHDDQGPFRA
EDVARWAPVDQYIGGAEHATMHLLYARFFTKVLKDLGMIDFVEPFTRLLNQGQVINQGKA
MSKSLGNGVNLGEQLDKYGVDAVRLTVVFAGPPDEDIDWADLSPKSSLRFLQRAHRLAGE
VTSPLGADPASGDRPLRRATHKAISEITDLLAAGRFNVAIARIMELVNATRKTVDGHNAP
NSNAGSDDPAVREAVEFIAQALSLFAPYVSEEMWEVLGHAPSIADSSWPTADPALLAAEE
VTMVVQVQGKVRAKLSVSPQITEQQAIEAAMADSNVQRALNGRPVVKTITKLPRMVSLVP

GK

>PFR_JS14_1373[1PFR_JS14 1373 IHypothetical protein11569556:1570614 Reverse
MAETLPGDGRAAHTAGMNDHEVHLHITTPDELVALIPYWLGYHPHDNVVILAQRHGRVEL
GCALTTDQVGQADVLADLADMLSTRVGDAMLMVVGYGPARSTDEAVACVEIALGAQQIDI
SLVVSDRRFWVRSAGERVEWSPGHRFDPRASVAATAAVSAGLQVLGGRDQVSALVAGPGA
DDRAIADAWRTARQQASAWSPGQREEFLDDCLTRSVDHAEDLSRDELTQLGALVQCLELR
DRAWLAMDSVGAWRHQQLWLAVVALTPPSAAAPVLCLTAVAAWLGGGGAVFTECLVRCEQ
VDPDYSMLAVLREVHDLAVPPSMWKRMGRDRRDRHRRLRQPAPPVIADPQAS
>PFR_JS14 137411PFR_JS14_1374[1Hypothetical protein11570783:1571523 Forward
MSEPPTHDPRGDHEQDTGPDAPPVQGPPQGIDPYGDQPDVPDMATPPSPWQAPPPAATPP
SRTDTPAPETPPPAINRFQVRSARGPVVLVVVVALIIVAVLVTLAVRSPKQGAQAASPSP
SAASSARPATSPATPPTALPDSNTIPVDYEGFKGQWTITKSTWDSTGLNLEVEVKGTSGS
LGFSFFALDTDGGSNQYKASGALATGTVTAGGTTTGRVHFENKSHQTTLVILANSYGRQIT
ALTVDA



>PFR_JS14_1375[1PFR_JS14_ 1375[INADPH-dependent glutamate synthase beta chain and oxidoreductase11571826:1572746 Reverse
MQTALGANGQIAEELTRELHRNVTHDIRLVSRHPRAVHETDELVSADLRDTRATADAVAG
SDVVYLTVGLPMDSAMWQEQFPVMMGNVIAACRQHHCRLVFFDNTYMYPRTAAPQTEQTP
FEPVGPKARVRAHITTMLLDQMGAGNLEALICRAPEFYGPGRTQSLTNSMVFGRIAKGRR
PMVPVSAHTRRTLIWTPDASRAMALLGNTPDAYAQTWHLPCDPDRLTYRGMIAVASAAVG
RRIGYTTVPTLAFRIGGLLNPTVREVEELLPRYRQDDIFDSSKFMSRFPDFPVTSYRQGI
QQLVEG

>PFR_JS14_1376(1PFR_JS14 1376[Hypothetical protein11572861:1573298 Reverse
MTDSRAEIHDYLTRYAASLAAFDARRAAGLWGTPGMILDDRFAGMLESREAMVRGLEQSY
PLYQQLGLDSVGFELLDHQQLSATVVLVHVRWLFLDATGELLTDAVSYYLLRADDDGLRA
YVCIETDSAEKLAELAERQGITLPR

>PFR_JS14 13770PFR_JS14_1377(1Phosphoglycerate mutase family protein(11573358:1573966 Reverse
MSAPTRLVLWRHGQTDWNLAGRFQGQTDMPLNVAGLSQAEAAAGHVAALGPEAIVSSPLR
RALETADTLAELTGLAVTTDDRLQEINVGQWSGLRAAEVFAQDEIARFRATGQDFRYSPT
GETRCEVGERVAPALREIAAAHPGQTVAVVSHGVAMRMGAARLCNIDYQGAQDLGTMANC
AWSILEPGQGRWHIVDWNVSAS

>PFR_JS14_1378[1PFR_JS14 1378[IRibosome-associated protein, iojap family(11573966:1574349 Reverse
MSATEHAVEMTRVAAEAALGKLGEDLVAFDVSEQLAIADVFLIVSGHNERQVGAIVDAIQ
DALIDRGEKVLRREGQGGNHWVLLDYGDLVVHVFRTDDRANYALERLWRDCPEIPLPQET
PTAREQN

>PFR_JS14 _137901PFR_JS14_1379(Nicotinate (Nicotinamide) nucleotide adenylyltransferase(11574346:1575116 Reverse
MTQGRSESASDDEEAGLNLGLVRANTWRRYRLGVMGGTFDPIHHGHLVAASEVAARFDLD
EVVFVPTGVPWQKAGRRVSKGEDRYLMTVVATASNPRFTVSRVDIDRKGNTYTVDTLKDI
RRERGGNLDLYFITGADALASILTWRGASELFDLAHFVGVTRPGVNLGQRDFSHLPSDKV
TFLEVPALAISSTECRNRVAEGLPLWYLVPDGVVQYVAKRGLYDANDGDVLVLDEPVDER
GYTTGTDEPGSDGSNS

>PFR_JS14_13800/PFR_JS14_1380(1Gamma-glutamyl phosphate reductase 2111575190:1576434 Reverse
MVEVYEIASRARTASRTLATLTRERKDAGLRAMAAALEQSSDQLLSANARDVEAAVAAGT
PDAMIDRLSLNPQRVSGMAQGLRDLAGLADPVGQVVRGWNLANGVHVDQLRVPFGVIGII
YEARPNVTADAAGICLKSGNASLLRGSSSALESNRAIVTALREGLVRADLPADAINLVEG
GHETTGQMMRARGSIDLLIPRGGAGLIRTVVEGSTVPVIETGTGNVHVFVDRAADQQMAV
GVVLNAKVQRPTVCNALETMLVHRDIAAEFLPVVVEALGGVGVTVHGDADSVAIDPRIVP
AGEHEYEAEYLSLDLACKVVDDLDSALEHIRTYSTGHSEMIITDDGIAQHRFTTEVDAAC
VLVNASSRFVDGGEFGFGAEIGISTQKLHARGPMGLQEMTTTKYVLTGQGQTRH
>PFR_JS14_1381[1PFR_JS14 1381[IHypothetical protein11576441:1577109 Reverse
MEWTLVVGYLAAIGAFYVLPQTVHVIRVGSSAGLSPLTWQLQVGASTGWTVHGFLTGQP
NVWACNIVVLCCAAIILIVICRDRKLSWNVWVLSVLVAGALVTVDSVFGAVAYGMLIIVP
MTVSMMIQFQALWVAPDFRGY SWFYNAFAGFTQILWLIYAFGNHEQAIQIGASATFILQM
LCLGLYMVKRAGVQLPGLPATSPPCPPAERQMGHGLAPWGPL
>PFR_JS14_1382[1PFR_JS14 1382[IGlutamate 5-kinase ProB11577142:1578311 Reverse
MTDQVPSVVPALDTEESVRAAIGSARRIVVKIGSSSLSSARRGLDDARLAALVAALADVH
DAGRDIVLISSGAIAAGLKPLGLTRRPRDVAHQQAAAAVGQGLLIERYTEMFAHRDIRVG
QVLLTPDDVAVRDNYHNALRALGTLLRMGVLPVVNENDTVATQEIRFGDNDRLAALVAQL
VRADALVILSDVDALYTSHPDDPGAQAISFVPDVDELRVDTHRIGSAVGTGGMNTKVQAA
QLAASAGIPVMLARANAVLDALHGAPVGTAFAPVDHARPRRLLWLAYASRVKGCLKLDAG
AVRALTNRKASLLAAGVTDVRGHFVAGDPVEVEGPEGDIVARGLVYNYSSDELPSMLGKNS
ADLGVEMGEGFDRAVVHRDMLVLMSHPGV

>PFR_JS14 1383[1PFR_JS14_1383[1GTPase obg[11578304:1579905 Reverse
MAIPSFVDRVSLEVHAGKGGNGCASVLREKFKPLGGPDGGNGGRGGSVILRIDPQLSTLYV
DYHHQSQRSATNGQPGQGKHRSGANGADVVLPVPEGTVVSDLDTGEVLADLTGDETEYVV
ARGGRGGLGNEALASKARKAPGFALLGEEGDARNIQLELKVIADIGLVGFPSAGKSSIIA
AISAAKPKIADYPFTTLVPNLGVVKAGDITYTVADVPGLIPGASQGKGLGFDFLRHIERC
QAIVHVIDTATYEPGRDPVRDLDAIEAELHAHGGLDDRPRLIVLNKVDVPDGKVIADMVL
PELEARGLRVFETSAKTGEGMKQLVWAMAHLVEERRKEHPAPSAERIVIRPRPVDKKPVF
TIKKMGDGEGGFVWRVRGEKPELWVNQTDFANDEAVGYLADRLNRLGVEDELLKIGAEPH
DAVAIGAGAHPVVFDFIPQREIGAEILSRRGEDQRLNELRPATQRRRARDAEYQAARSEL
MGDDRDADWRRIHAAELDKLRAGEGDDGEGVEVNWVGHDPNEDLESYTEGDDD
>PFR_JS14_1384[1PFR_JS14_1384[150S ribosomal protein L27[11580054:1580317 Reverse
MAHKKAGSSSRNGRDSNAQRLGVKRFGGQVVNAGEIVRQRGTHFHPGEGIGRGKDDTLF
ALVGGAVQFGTHRGRRVVNIQPVETTA

>PFR_JS14 1385(1PFR_JS14_1385[150S ribosomal protein L21111580331:1580678 Reverse
MPQAAARYRKWVSVYAIVRSGGRQHKVAVGDVLEVDKMVDEVGASVKLEPVLVVDGKDVT
SDKAGLDKVDVTAEVLGQTKGPKIHIMHYKNKTGYKRRQGHRQQYTRIKVTGIKA
>PFR_JS14 1386(1PFR_JS14 1386 1Hypothetical protein11580875:1583661 Reverse
MLEENPSKEPTGAEEQLLRPPAGRRSKTRPAGPPAPVTQPPATQPPTNSPATSTADEATT
KPKTTRRATTRKKAEAPATTPDTQPAAKQPDTTATAEQGEATAPAAKKAPSRRSRTTRTA
AKAPEAESTTSPAAEGHEGGSDDPVVAAIAAVMAQREKPARTTRTRASRKAGPAEPVKAA
ASADQATVTETTTDQATADEKPKTTRRRRATAKQGQPAPAATSESGEQGASTDERLDAAL
AKAHKAAPRNRRGKATAAQDEDGASDKKAALDSLTEVIAHGEQDNDEHHDDAHEQEATQE
QRPKRRGRRAEPAKAEADHAEDDQHDEEHQGSPSDAEGNGEDSSEDEGEHGSHRRRRRRG
GRRRRRSSEDSNDSEDNGEDSNGESGSGHEADADHGSDHGSDTDSNGTQHRRRRRRRRNG
SDADSAELPVRVREPRHHGSDEVTGIEGSTRLEAKRQRRKEGRAAGRRRAPILSEAEFLA
RRESVDRKMIIRQREDYTQLAVLEDGLLVEHYVDRKASASLIGNIYLGKVQNVLPSMEAA
FIDIGRGRNAVLYAGEVNWDSMEKGHKGSRRIEDALKPGQTVLVQASKDPIGAKGARLTG
HISLPGRYVVYSPDGHLSGISRKLSDTERHRLKNIVNDAIDDSSSVIVRTAAEGVTEEAL
RQDVDRLKAHWDVIEKKVAEGHSPQQLYVEPDLTLRIVRDLFTEDFNELIVEGDGGPEDA
FETVHEYVEHVAPNLADRLEHWDTTKGDLFTKYRIDEQISKALERKVFLPSGGSLVIDRT
EAMTVIDVNTGKFTGAGGNLEETVTKNNLEAADEIVRQMRLRDLGGMIVVDFIDMVLPAN
RELLLRRLVECLGRDRTRHQVSEVTSLGLVQMTRKRIGTGLAEAFTEECETCGGRGYVRH
DEPVASQAPADGGERHRRGGRRGGRSGK

>PFR_JS14 13871PFR_JS14_1387[IRadical SAM domain protein(11583915:1584667 Reverse
MPKREPPRQPPPVQRLRLRYSKLGVARFASHRDFSRAFERALRRAEVPMAYSSGFSPHPR
ISYANAAPTSAESHAEYLDIALVEQVDADQLADKLNGALPAGFRIEQVIESSKPSLTELL
QASEWTIDLGAVDADALRAAVEALLAAPGLEVSRRTKKGLRVFDVRPAVLAAHVEGDHIW
VRLRHGVPLVRPDDLVTGLRQLVPGLGDDHPGLFARLRQGPLGDDGSIIDPLLVAAPSRA
PQDESPTDQP

>PFR_JS14 13881PFR_JS14_1388[IHypothetical protein(11584731:1585186 Reverse
MATGSGVEDTMLELARVMSRSSVRRRIHGSLADELSPTDTWLLTHLSEVGPMAMTELAQW
QGVDRSTMTAQTQHLEKRGYLVREPSQRDHRVIMVGLSAMGERIAQVLRAAGRSAFGRAM
GDWSPQEREMLDRLLSRLLAGLERSAQGDPG

>PFR_JS14 1389(1PFR_JS14 _1389[lIntegral membrane protein TerC[11585401:1586657 Forward
MVPAAVWIATIILIVGLLAFDYFAHVRKAHSPSLREAAVWSAVYIGIAIAFGIVVMIVGG
TEMGSEYFAGYITEKALSVDNLFVFLLISSFAVPRKDQQKVLLVGIVFSIIARTGFIFL
GAALINRFSWVFYLFGLILLITAGHTVKPDNEESHGSEADNLMIRLARKLLRTSDQYDDD
KLFTVVDGKRMMTPMLLVMVAIGGTDILFALDSIPAIFGLTQSTYIVFTATTFSLMGLRQ
LFFLIDGLLDRLIYLSYGLGAILSFIGIKLILHALHENTVPFINDGESVPVIEITTGISL
SVIIGVLVITVVTSLLSGAGKAQAAGARLRTETDRYLKLDEDTEADKREHRYRVLVRTAE
QVEDVPPKHRDHIGDETELKAGVARAMHVHGRWRQEHGMRPMDAPASDDQEGTTEGRA



>PFR_JS14_13900'PFR_JS14 1390(]lonic transporter membrane protein chaA[11586654:1587754 Forward
MSKVIKHKWLHWTRVLPILAFAALIVSWIYHPTAALVLAVLTILLIGSIIASVHHAEVIA
QKVGEPFGSLVLAVAVTVIEVGLILTLMASGKGSATLARDTVFAAVMITINGIMGLSLTV
SAARHSTSRFSALGSGGALATVTALAGICLVLPRFTVSDPSPSYTPSQLAFAGVASLVLY
GLFIAAQTGRHRSSFLPIDEDGMPIDTDDDSWTPTTAATLRSLGFLLIALVAVVGLAKIL
SPTIEAGVAAAGLPPGFVGVIIALVVLAPESLAAVRAARQNRVQVSLNLALGSAMASIGL
TIPTLAVAMIWFPGEFYLGLGSTQIVLLVMSVLLAMLTIAPGRATRLQGGVHLVILAAYI
FLAANP

>PFR_JS14 139111PFR_JS14_1391[IRadical SAM domain protein(11587818:1589761 Reverse
MSGYRRPEPASQFEQLTPLLAQVSTPVQYVGGEINAQHKAWDDARVHWALLFPDTYGVGQ
PNQGMAILYEVLNELDWASAERSFSVWPDLERLMRAKGVGQFTLESHRRVSGYDVIGVSL
STELSYTNLLNALDLAGLPIHAAERDDDAPLVVVGGHCAFNPEPIADFVDVVVLGDGEEA
SLELSRIVRDWLDEGRPGGRVGVLERLAHTGMFYVPRFYQVDYAPDATISRIAPVRADIP
ATINRWVLTGLDDWPYPKAPVVPMAETVHERYSVEIFRGCTRGCRFCQAGMITRPVRERS
VQTIESMVDRGLAATGLEEVGLLSLSSADHSEIDQIAGGLADRYAGTNTSLSLPSTRVDA
FNVQLAQELSRNGRRTGLTIAPEAGSERMRAVINKNVSEADLMATVTAAFEQGWRSVKMY
FMCGLPTETDDDVAAIARLAKQVVARGREISGSRDIRCTVSIGGFVPKSHTPFEWAPQAT
PEVIDHRIAIVKDAIREDRQFRKSITVRYSAGEPGQVEGLLARGDRRVGRVVEAVWRAGG
RFDGWSEYFDYELWTRCAAEQLAPFGIDLEWFTTRERPQVEVLAWDHLDSGLDRTWLWDE
YRSAIAGDQLADCRWDDCNDCGVCPLFGVDIELATEGQRPSSQQAAS
>PFR_JS14_13921PFR_JS14_1392[1Hypothetical protein11589838:1591109 Reverse
MSDNDHTPFEGVPGPQQWGPPQPVQAPQPWLPYPNAAPSVAGGGPTAPGWQYAPLRLVER
DVPTTPTHYHGFWRTQRWRWWRVLLAAVVTVVGFFAAGFAFGLFGYAIDFARTGTVDGTG
SGLTAGLFLGNNLALASLIPIALLVSLVFRQPMRWMSSVTGHFRWRWFGASLAWCLPFWI
VLAVLSAVLGEQGGLGVNKDTVFMIFAVLLTTPLQCVGEEFLCRGVINRGVASFFPQTTR
LLQVLSAIAGGAVSSVVFMLLHNAGDVWLNVNYFLFASIGCYLGWVTGGLEASSAMHIIN
NLTAMATLPFTDFSGMFNREAGSSSPAILLIDLTPVVLAAIVLTWRAHRKKITNVSAPGA
AGPTAPPAPAQPIQPPAPYGQPGWTTGPQQGPSQEYPPQGYWGPRQFLGRVGAVPGRIRW
GSA

>PFR_JS14 139311PFR_JS14_1393[INucleoside diphosphate kinase[11591106:1591597 Reverse
MSESRHDPSRDAQLPHAQSSEGQSSGAQPERTLVLLKPDAVRRGLVGEIVGRYERKGLRI
RAMQLRHVDADLAAEHYAEHLGQPYYPAVEAFITSGPVVALALEGENAIAIVRAMHGATD
PARALPGTVRGDYSLSTRMNLVHASDSRQAAQRELSLWFGQDA
>PFR_JS14_1394[1PFR_JS14 1394(1Protein FolC11591661:1593166 Reverse
MNSTQGLPADSPRHSLVTGGFDSGDPQRHAHIVSELTGRWPENRVGPSLDRIARLCELLG
SPQRSAPVIQITGTNGKGSTAIMVDALLRAMGLRTGRFSSPHLQDLTERICIDGQPIAPD
RFDELWEQVEPLVTMVDDQRLDGIEMTFFEVMTGLAYAAFADAPVDVMIMEVGMGGRWDA
TNVADAQVAVVGPVAMDHMQYLGDTIAEIATEKAGIIKAGSTAVIAGQSADAARVLAQRC
LEVGAPMVREGIDFGLLDRQPAVSGQLLRLDTASGPIGDIFLPLLGAHMAHNAALALASV
EAFMGGKGLDPTVIEAGFGQVVAPARLETVHSEPTVVLDTAHNPHGVKATLEALREAFTF
RPLIAVWAMMADKQVDQVLAQLETVADTIVVSHVSGSRRAMSVAELADLATGIFGANRVR
TADDVSQALSTAMGLAEQSGEGAGVLVIGSVYLAGEVRDILVGHDVTTVEQPLRLGADDL
QVGERRPVIIDADDEDIDDED

>PFR_JS14_1395[1PFR_JS14 1395(Putative type IV conjugative transfer system protein TralL[11593281:1593892 Forward
MHPIVPGMLPTVSSEPSRVTPPRALRRPQDWRDWVGLALRLLTGVVMIWAGATKIGNLPL
NVEQVKLYQLGLGDTLSTLIGYAQPPLELVVGALLVVGLFTRVASVLNGLAMIVFTFGIA
WAWAHGLRLDCGCFGQGGILSSDQKPQYLWDIIRDIGLLAASVWLVIRPRTALSVDGWLF
RPLSVDDDDHVPAHAEKTPHQGS

>PFR_JS14_1396[1PFR_JS14 1396IDSBA oxidoreductase[11593928:1594722 Forward
MASSNAAKSASRREQLRAAREREAAAARRKRIIIVTVVVVIIAALVAVIAMAASGVFSSK
SGSSTKGTATTVSVRPPNASPGDKGVFSADNTNNSAPVLTVVDDFQCPACHQYETVYGPV
FESLAKKGEIRLEYRTRYFLDINLKNDSSVRAARAAAIADTFGKYQEYHDTVFSNQPSQE
GVGYTDDQLRNSFPQAAGITGDDLAKFQSSYDKGEMNAFVDAVDKNASADGYNSTPTFLS
NDKQIKFTNSAPTEDYVMQIVKAA

>PFR_JS14 139711PFR_JS14_1397[1Hypothetical protein11594986:1595255 Forward
MASSNAAKSASRREQLRAAREREAAAARRKRITVVAVAVVVAAVLVAVIAMAAGGVFGKR
SGGSGATSTVVSVRPPHAVEAGRHCWAGP

>PFR_JS14 1398(1PFR_JS14 1398[1DSBA-like thioredoxin domain protein(11595252:1595851 Forward
MTSTVVSVRPPHASPGDKGIFSVDNVNDSAPVLTVVDDFQCPFCHTYETVFGPVFESLAK
KGEIRLEYRTRYFLDINLKNDSSVRAARAAAIADTFGKYQEYHDTVFSNQPAKEGVGYTD
DQLRDAFPQAAGITGDDLSTFQSSYDKGEMNAFVDAVDRQAQADGYNGTPTFLANDRKID
MPRKTNPTEDDVMKLVRGA

>PFR_JS14 139901PFR_JS14_1399(Valyl tRNA synthetase11595950:1598568 Forward
MTAAPDSSAQDTRSAPASGSSGWKVPDRPVLEGLESKWAEAWEDEQLYAFKRPESRPQVF
SIDTPPPTVSGSLHVGHVFSYTHTDVIARYQRMLGKQVFYPMGWDDNGLPTERRVQNFFG
VRCDPSVPYDPDFQPPAKPDAKHQIPISRRNFIDLCRQLTKVDEKAFEQLWHQVGLSVDW
KQLYTTIGEETQRISQLAFLRNYERGEAYMAEAPTMWDVTFQTAVAQAELAARDYPGAYH
RLAFHRPDGEDVFIETTRPELVVSCCALIAHPDDTRYQHLFGTMVKTPIFGVEVPVLAHP
AAEMDKGAGIAMCCTFGDLTDVLWWRELRLPTRTVIGRDGRFTRETPDWLPDPTFYDDKL
AGKTVFSARAAMVEALKASGEMIGEPEPTQRKANFYEKGDKPLEIVSTRQWYIRNGGRDD
ELKQTLINCGDDIDFVPEYMRHRYTNWVEGLNGDWLVSRQRFFGIPFPIWYRLDANGDPD
YDEPLMASAAELPIDPTSDVPDGYSEAQRGKPNGFMADPDVMDTWATSSLTPEIVTGWER
DPELFKLTFPMDLAPQAHDIIRTWLFSRVVRAHFEFNEVPWARAMISGFVMDPDRKKMSK
SKGNVVVPTDILDKYGADAVRWRAAMARPGLDSPFDERQMKVGRRLAMKVLNASRFVLGM
GEATDPEEITVPVDVAEMTALRAVVAKATKDLEAFDYTSALEVTEEFFWSFCDDYLELVK
ERAYGAQGPRAAASANASLQLALSVILRLLAPFMPFVTEEVWSWWKPGSVHTASWPTVDE
LPSTGDPQLVTDVAAALILVRGAKSDAKVSMKTPVIDITLSGPATAVAHLKSAAADLSAV
GHIETDIAWQEAGDEVGAQITLGEPPVKKKKN

>PFR_JS14_14000'PFR_JS14_ 1400(Haloacid dehalogenase superfamily enzyme, subfamily IA[11598675:1599382 Reverse
MLDMDDTINQTTPAMRVALRTAAVGLWPQVPKERLHAAVERYAFDGAGWFQRFSSGQIDF
ETMRRGRLADMAAQLDNQLSDQQYESFEESYRAVFIDSCRAFDDALRLLDRARAAQVPVA
VLSNSAHHMTRRKIHRIGLDDRFTAVLCADQLGAGKPDPGAYLAACRAIGHEPGEVGYVD
DLFRDAHGGAQAGLKAVWLDRIGEDGTPDSEHQVRSGDQAVPMIGGLDQLDVRLP
>PFR_JS14_140111PFR_JS14_1401[Phosphofructokinase11599509:1600630 Reverse
MSMRVGILTSGGDSPGLNAAIRGFGKAAVSTYGMELIGFRDGMRGLAENRFMQLDSHALS
GILTTGGTILGTSRDKVHKMLVDGKVQNMIPVIKKNYEKNKLDALVCLGGGGTAKNAKRL
SDAGMNVITLPKTIDNDLVGTDQTFGFATALEIATDAVDRLHSTAHSHHRIILTEIMGHR
AGWLALGAGIAGGADVILLPEVPYNVESIAAAISRRSAHGSNFSVVAVAEGARNERDAAE
LAAADALVREADSPVARDAAKTHRANVEASHRAHTFTLATELEKATGLESRVTILGYVQR
GGTPCGRDRVLATVLGTAGADLVAKGVFGVMVAAKGDGAEPVPLEEVAGKIRRVPVDHPW
IRAAKEVGTGFGD

>PFR_JS14_1402(1PFR_JS14 1402(1Threonine synthase11600709:1602151 Reverse
MRYVSTRAASADASEPFSDILLEGLAPDGGLYLPVTYPRVDAQTLTRWRAVLAEQGYAAL
AAEVIGLYIDDIGHDDLLELCRRAYTAEKFGDPQIVPVTRIGDEPLWLGHLSNGPTAAFK
DMAMQLLGEFFEYELRRRSSWLTIVGATSGDTGSSAEYAMRGRDGLSVVMLTPAGRMTPF
QQAQMFGLQDPNIINVAVDGVFDTCQDLVKALNADAEFKHRWHVGAVNSINWARLVAQVV
YYFACWLRVTTSADEQISFAVPTGNFGNVCAGHIARSMGLPIKRLIVATNENDVLDEFFH
TGRYRVRGAVETVATSSPSMDISKASNFERFIADLFGRDGATVRRLFDQLARTGEFDISG



TAQFTAVSQQYGFVSGHSSHADRLATIERLWTTDQILIDPHTADGVHVAEQFAGNEQIVV
LETALPVKFADTIKEATGELPPVPPRFAHIGEGPRRVIEMGDDLGALKKLVADTVGTLRA
>PFR_JS14_1403PFR_JS14_1403(IHypothetical protein11602240:1602584 Forward
MNVAGRKIGPMPSFRVQFQVSGLRPGHRPDEVLEVARAAVVAPLHCDDVRLDMPAGVPTV
TVRFTIAGSHDADEDARARRHGAQITQQVSQVAVVSPPRVLRRRGGSWLPIPAL
>PFR_JS14_140411PFR_JS14_14040ATP-dependent Clp protease ATP-binding subunit ClpX(11602696:1603973 Reverse
MARIGESGDLFKCSFCGKSQKQVKKLIAGPGVYICDECIDLCNEIVEEEFSESTEKEQGG
ELPKPAEIVSFLNSYIIGQDAAKKALAVAVYNHYKRVQAQADSSSKHDDDVELAKSNILL
IGPTGCGKTYLAQTLARMLNVPFAMADATALTEAGYVGEDVENILLKLLQAADFDVKRAQ
TGIIYIDEIDKVARKSENPSITRDVSGEGVQQALLKILEGTVASVPPQGGRKHPHQEFIQ
IDTTNVLFIVGGAFSGLEEIIADRVGQGGVGFTNDSVKRQPVGLDPFAGVRPEDLHTFGL
IPEFIGRLPVITTVPRLDADVLRRILVEPRNALVKQFEKLFELDGVELELTDDAVSAVAE
KAVTRNTGARGLRAILEETLLDVMFEVPSHEEIGQVVITGDVVHGDAQPTMLTRAEIAER
HKLSA

>PFR_JS14 140501PFR_JS14_140501ATP-dependent Clp protease proteolytic subunit 1111604095:1604784 Reverse
MTNNVTPGLILPTAGQSPVAPGGLATSPSAEYYIPQWEERTSYGVRRVDPYTKLFEDRII
FLGTPITDDVANAVMAQLLSLQSMDVDRPISIYINSPGGSFTALTAIYDTMQYLKPAVQT
ICLGQAASAAAVLLAAGAKGQRLALPNSRILIHQPAISGEGSYGQSSDLEIQAKEILRIR
SLMEQMLADATGQPVERINRDVERDKYLTAEEAKEYGLIDDILTSLKDS
>PFR_JS14_1406(1PFR_JS14 1406 ATP-dependent Clp protease proteolytic subunit 2(11604808:1605443 Reverse
MNDIAKNPVLPSLAAGGASGFGLSDNVYQSLLANRIVFLGSEVKDENSNAICAQMLLLNA
EDPHRDIYLYINSPGGSIDSGMAIYDTMQWISNDVATVALGLAASMGQFLLSGGAKGKRF
ALPHARILMHQPSGGIGGTASDVKIQAEQSIHLKHEMAALIAGHTGQTVEQIEKDSDRDR
WFTAQQALEYGFIDHVYERASKISDTDAPNQ
>PFR_JS14_14071PFR_JS14_1407(1Pheromone autoinducer 2 transporter(11605530:1606762 Reverse
MQSDQDQFGTAGTSSQDDTGRTSPDVGGAATARAEDRPKKAGSSGATRSTSVAQGPFRGQ
PRWLPRMSVIFIAMIGIAGSIWLFRQLSWLLAPVFLGLNLVIAFYPIYSGLTRRKWPRAL
AAIVMALALLSVVILAVASMAWAVGTLIGAIPSYVPRIQAMYGDLMQFLVQHHISADAVS
GFYSRIDPNNVLSALTGVLGSISGSIGAGTVALTTILMLLVDSVGWKRRLGMVEVGHPRA
IGAIRDFAHGTRRYWLVSMVFGAIMAGLNAIELKILNVPLMGVWVVLTFITTFIPSVGFF
FAMVPPVIVALVVNGWQNALWLMAIYFVTTWIVQGFFQPKFTGNAVGVNITTSFISLLFW
AWLFGPLGALIALPATQLVKSLVLDADPKSRWVSALIAPEPSVVGADPQT
>PFR_JS14_14081PFR_JS14_1408(!Inner membrane protein YhhT[11606995:1608188 Reverse
MSQPEEAEPVIPDGATAAYALAEDDGTTVAGPTSPTQAAAPPTRSPGIPRYLQIAGGIVL
SLGALLLLKEFGSTFAPMFLALNLMVTAYPLHTWLVRKGCPSPLSAVTTALVVFVVLLAM
VAGLVWSVNETVTLLPQYADEFTGLFNWFIDRAAQLGFDQASLMQAFKSIDPNSIFSAAS
SVLNGASGFVAMLAILVTTLVFMAMDTSGFAARIRIAGATHSRMVTGLVSFSRGIRRYWV
VTSVFGLIVAVLDVIAVAIIGVPLPIVWGLLSFLTNYIPNIGFVVGLIPPALVALVALGW
KQALVVVVLYCVLNFVVQSIIQPRFTGESVGVTPTISFISLLVWGLVLGGLGTLLALPMT
LLVKALIIDTDPRARWVNAFIASNPGDAQGAAQQAEL

>PFR_JS14_1409(1PFR_JS14 1409(Trigger factor(11608413:1609996 Reverse
MPSTVEKLNPTRVKLTIEMPFAELQPKIDAAYKQISEQVNLPGFRRGKVPARLIDQRFGR
GAVLQQAINDAIPDAYSKAVQDNELFPLGQPDIEVSKLEDGDVVELSAEVDVRPDFDIPD
FSGIKVEVEPAKVSDEDVNERVELLRERFANLKEVDRAAKDGDVVNFDLSATQDGEPVPD
AESNGMQYRVGAGGMVDGLDEALVGMKAGDEKSFSSKLVGGSHGGQDVDIKVTVNKVNEQ
ELPALDDDFAQLVSEFDTVDEMLADLRDNLERMARIGQANEARDKIVEQVVEKVPFELPP
AVLEADVKGYHDQIENQLNQSGLTLEQYLEEAEDEKADTPEEFWAEIDKRAEQGLRAQIV
LDKLAEEQNVGVSQEEFTQLILQKAQQNGTTPEQELQHMSEHNHMPEWMGEVRRGKALNT
IVDEAVVTDTDGNAVDLKHLQADGTIAEPAADEKAEDADKAEDAKADKPAKKPAAKKPAA
KATKAAASKAAPKADKKPAAKKPAAKKPAAKKPAAKKADEAPADDAK
>PFR_JS14_141001PFR_JS14_14100'Quaternary ammonium compound-resistance protein SugE(11610731:1611045 Reverse
MSWIVLVVSGFLEAVWALALGRSHGFTRLVPTVVFALALVASMAGLAFVMRRLPVGTSYA
VWTGIGAALTVTISMLTGQEPVSAMRIVFLAMIVGGVVGLKFVA
>PFR_JS14_14111PFR_JS14_1411[1Hypothetical protein(11611173:1611364 Forward
MMLRAAVERAALRMAAVGWPISRTRSARSASTKGVMPSRPNSLGRASFDRPDLPRASADP
LSC

>PFR_JS14_141211PFR_JS14_1412(1Hypothetical protein11611599:1613152 Forward
MRRQLEWHHLRLTAGSHAGSVALSDAEDGRPLGTLTVDFPTPWVPGPATLDDDEFEWQWT
RDDQPADDATAPAHLSSTRPSSTDLSSSHQPSTRQPGSTRATVRISTQPGFSLRVALATH
AETVAVEPPTLLWTPPGPARRWVGGSSALLVLDDRPGDGLVTAAHLSHGQAWPDEAGTTP
PPSRTRTPGGSATHRIALGPPLLTLTPERGYSTTWVIERFASLMNATSTLPGWLPPDCTP
RAGEPLFIDLPDAAVTGDVEIVTDEHGTQLSAAGGTHDIGIHGPGIDSSFTITWNAGTDR
VLRDVAAAILGQVDPRTARGSDAALIDRADTAHLIPHDDAERFLDDFFQELSDAPPGNSI
APEATAALLHWAFADATRMAAALQRLDGLAPGPGPMLAWLSASLAARAAMLDFDATVPMD
PHDPLCGALHAILTRADSPTPAVWQTIGLLHGPLPGPLPDGDSVRTAQACAILALAPTNW
QVEQRLGASLAHEIEDTRAWLAASSPDGPTLSWLLWA

>PFR_JS14_1413[1PFR_JS14 1413[1DNA ligase(11613149:1615443 Reverse
MTAHEDPDEDIPTGLDAAVTVKVAGVDQQRRHAELVKEIDDAQEAYYGRDKPFITDALYD
ELMLELQKLEAEYPSLRTPDSPTQRVGAPQEETDFSPLTHPSQMLSLDDVFSIDELKEWM
TRTEAALGHTPEWLCEVKIDGLAIDLQYVNGRLQTAATRGDGRVGENITPNARTIKAIPQ
RLRPDPAQDFLALFEARGEVFVPLKEFAAYNDKLADQGKPQFANPRNAAAGSLRQKDPRV
TAQRPLSSICHGLGVADGLAVTRQSDAYAVMKAWGLPISPYNKVVHSLDEVLDFITYYGQ
HRHDLIHQIDGIVVKVDSFAEQQQLGVTSRAPRWAIAFKYPPEEVNTRLLDIRVKVGRTG
RVTPYGVMEPVQVAGSVVSSATLHNAYEVERKGVLIGDMVVLRKAGDVIPEIVGPVVEMR
TGAERPFVMPTHCPSCGTKLAPEKESDKDIRCPNSKSCPAQLRERLFSLAARSALDIEAL
GYQGADAILRAGVLDNEAQLFNLTPEQLVTVPFYTRGATPRELKEPALVPPPGIRDGRVL
SANGRRLLENLRTARHQPLWRVLVALSIRHVGPTAARALAARFGSMDAIRAAGVEELADT
DGVGLIIAEAVRDWFTVDWHLEILNAWAADGVSMADEKSARPAQTLRGLTVVVTGSLQDF
TRDSAKAAITDRGGKAAGSVSRHTDYVVVGENAGSKQARAEQLGVPMLDEAQFRELLEHG
PTPASETPASETPAPETPAPETSAPTTRASGAPGTPPETRDRRS

>PFR_JS14 _141411PFR_JS14_1414(1Hypothetical protein(11615520:1616314 Reverse
MDEVGRAIEDNDEMGADEQAGADYTPARRAIDPMAGAVARVTASYSARRAMPDPSSQLDW
DDFLRGGAAGYEAQRTVTGLRALIDRLLGRSNEEAARRLDQDADELLAQELLRLAALDPR
WGFLQLARSNSGLSALQHMVVGPGGVYLLNAKNHPGAKLFVEGDTFLVNGHDRPYVSFSR
VQASTARTLLSRDSGLDLGVTGIIVPVKDRRLTIQQAPDDVEVIERNGLAEWLLNQPEEL
NEHEVVKGFTVAREATSWRPRWSE

>PFR_JS14_141511PFR_JS14_1415[1DSBA oxidoreductase[11616539:1617153 Reverse
MSDSTQTVDFWFDPACPWAWMTSRWMLEVEKVRPVHTVFHVMSLAVLNEGRDLDAGYRKM
IDTFWQGARACIGVEQEHGPEALRNFYTELGTRYHLHDEPRGDIEVIRAALRAQGLDESI
ADKSDTDVYDEALHASHHEGMDPVGDDVGTPVIHMNGMALFGPVISPAPKGEQAGDLFDG
FSKMVAYDGFFELKRTRTREPIFD

>PFR_JS14_141611PFR_JS14 1416[1Aminopeptidase11617496:1620099 Forward
MNPANLTRDETHARSAMLSVTSYRVSVDLTGGDGFGRALAEPDETFVSTSIVNFSTSGGD
TWIDLIADSVVSAELDGTRLDVSTFTGVRLPFSAEAGEHELRINALCRYSHTGEGLHRFV
DPADQRVYLYTQFETADARRMYACFEQPDLKASFQLSVIAPSAWTVVSNSPTPPATATDA
PAFQRWDFEATAPISTYITALIAGEYFVNQGTITSTKGELGANIVCRQSVAQYLDADRIR
TTTQRGFEVYEEAFGRPYPFAKYDQLFVPEYNAGAMENAGAVTIRDEYLYRSKVTSADYE
QRDNTILHELAHMWFGDLVTMRWWDDLWLNESFAEWCSHFAQKRIVDRFGGIDPWVSFAN



AREGWAYVQDQMPTTHPIAADMVDLETVDQSFDGITYAKGASVLKQLVAYVGEQNFLAGV
REYLTEHAYANAEFSDLLGALQKASGKDLDGFAEQWLKTSGVNTLRAQVEVDDSGAFTRF
DIIQTAPVEHPTLRTHHIGVGCYELRDGQLVRTTSLELDVSGERTSVDALVGQPRPALVL
LNDQDLSYAKVRLDKQSLDAAIEHITELADPLARAVVWTCVWDMNRDAELTTDEYISTVT
RGIGSETDMTAVRTQLRNALGASKAYTPPAHREEANRALVAGIAAELEKAEPGSQHQLAF
TDALIGSVDSPEGITLIRGWLSNEEVPVGLEIDQDRRWAILSSLARMGAVDDDAIAAEEQ
LDKTISGSERAAGARAALNNAEEKARAWALATEDPKVPNATHLRICAAFVQYGQEELLAP
YVDRYLQVCELISAQQGIWATQGHAASQAVLTYLWPSPLADRAFIERVDKWVESSELSES
VRHVITERRDASLRAIAAQEFAASQLG

>PFR_JS14 141711PFR_JS14_1417116-phosphogluconate dehydrogenase, decarboxylating (Precursor)11620300:1621757 Forward
MTQTAPSSQTKANIGVVGMAVMGSNLARNLAHHDYTVAVFENRTYARTQKLIAEHGNEGSF
IPSEKIEDFVNSIATPRSIILMVKAGAPTDATIDELLPLLSPGDIIMDGGNSYFGDTIRR
EKAIAAKGFHFVGAGISGGETGALEGPSIMPGGSPESYKILGPMLETISAHYHGDPCCAW
MGPNGAGHFVKMIHNGIEYSDMQVIGEAYELLRGVGLTNAECADVFAEWNKGDLDSYLIE
ITSIVLRQKDPRTGADLIDVIKDRAQMKGTGTWTVQTALELGVPTNGIAEAVFARAESSH
DDLRAAARKYLAGPDGTVSVDDRTAFIEDVRKALWCSKVVSYAQGFDEIRTGGQEYDWNI
NVAEAAKIWRAGCIIRAKLLERIRQAYTDDPDLVSLMAASSVSAEMEANQSAWRRVVSKA
AESGVPAPVFSATLAYYDMARAPRVNAALTQAMRDYFGSHTYERVDDHGHFHIEWTGDHS
ETRID

>PFR_JS14_1418[1PFR_JS14 1418(Putative phosphomethylpyrimidine kinase(11621887:1622708 Forward
MTKIALAIAGSEASGGAGAQTDIKTFEQLGVFGATSLTCIVSFDPNNDWGHRFVPVDPQV
IHDQIEAAVAVHGHIDAVKIGMLGTPTTINVVAEALKEYDFDQVIVDPVLICKGQEAGAA
LDTDNALRAQVMPFATMTTPNLFETQILSGMDEITNVSQLKDAAKRIHDQGVPNVLAKAG
TLFDTGTALDVFYDGSTLEVLEVPAIGEERVSGAGCTLAAAVTAEIAKGATPLDAARTAK
QVVVSSIEHRMHGNAPFDCVFQGYYREPALATN

>PFR_JS14_1419[1PFR_JS14 1419(Acyl-CoA thioester hydrolase, YbgC/YbaW family(11622855:1623736 Reverse
MASFHATIPLRWSDLDPQGHVNNVVVLDLAQEARARFMAGGSHPELLLHGSVVVKQRSEF
LRPMMLDGGPVEVELSTTSIGAARFIMSYRMVQRGELCVRAATSMCPFDFPHQRVRKLTA
GERDALATISAPDEPWSPLPAMRLDEHAVETAFQPRWSDQDRYGHVNNVRTLDWLQEARV
EATTAMAPQMARAGMVDAAQRLPGSWVVARQDTEYRHQLRWQSSPYLMRTGVLRVGASST
TLGCAIIDPDDRTAHVRARTVLVHAGANGRPEPLPADVREQLRSYLPTPGDGA
>PFR_JS14_142001PFR_JS14 14200 1AMP-dependent synthetase/ligase11623742:1625631 Reverse
MNSVREEILSACPPSYPASFRARVARAPHAVAYRVPQHQEPEVWKDLTWSQVADEVDQIA
AGFIALGVQPEQRVAIAAMTRIEWVLADLGIACAAAATTTVYPNSQPDDELFILQDSESV
IVVAENWKQLQKVVDQSELNAQVHHIVLFDDDRPIDRADAGGDRVVTWDALHALGRDYLA
AHPAALDERLDLMEPDTLATLVYTSGTTGRPKGVRIPHRAWTYQGEAMHHMWRGIIDDRD
VVYLWLPLSHVYGRDLLAAQMAIGFIMPVDGRIDRIVEGMGETHPTIMVGVPRIYEKIRS
AVITQSPANGIQGRIARWAFAVGRESRPYRLAGKHAPWPARLRYAVADRLVFSKLRDTLG
GSIRFMISGSAKLSTQVQTWFYSAGLLVLEGYGLTETAAIAAVNLPDKPKFGTVGPVTPG
IDARIAADGELLLSGPIVADGYYHLPEETAEAFEDSWFHTGDIGHFDEDGYLTITDRKKD
LMKTSNGKYVAPQKVEAALLANVPYISQAVAVADGHPYVIALVTMDHDQLMRWGKNHGHP
NDDYATLSQLPEIRESIDKFVRKANERLDRWETVKRYAILDHEFAQDTGELTPSMKVKRP
VVLARYEKTIDDLYEQTTVSDLTPFTGGK

>PFR_JS14_142111PFR_JS14 1421(ITranscriptional regulator, MarR family11625808:1626266 Forward
MSGATNPPWLTAEQQRIWRSCLAGVARIDSHLNLALAEFGLDLNEYEILVTLSESDDHSL
RMSDLAQRVYQSRSRLTHTAKRMEEQGLLRRERANDDRRGVVASLTDEGMALLVEAAPTH
VRSVRDILIDVATPDDLRALGRVMGAVLEVAD

>PFR_JS14_14221PFR_JS14_1422[1FAD linked oxidase protein(11626272:1629100 Forward
MSASVQSIPVNELSDRVDALRRELGSDDCLDTSTLTRALYSTDASVYRVVPTVVATPADT
DQLRHVVQAALAVGLPITGRGAGTSCAGNAVGTGIVVDMRRHLNKILSIDPDARTATVQP
GVVQDVLQQAVRPFGLRFGPDPSTSSRCTIGGMIGNNACGPRALGYGRSADNTISLDMIT
GAGQELRVGPGESNDFPQLNELVESNLGMIRTECGRFTRQVSGYSMEHLLPENGRDVARF
LSGTEGTLAIMTQATVRLVADAPHKIMVALGYPTMVDAGAATPKILEFKPTAVEGMDSRL
ADLVTTRLGPSAVPPLPRGEGWAFVEMVGDDPAELADKAQRLTRESDCLEGWVIDDPAQA
QRLWGIRSDAAGLAGVALKNPAYAGWEDSAVPPAQLGSYLADFEKLLEEHNLHGLPYGHF
GDGCLHCRIDFPFDQPGGTDRYHDFMIAAGKLVASHGGSMSGEHGDGRARSELLPLMYSG
DMIKLFGQVKNLFDPKNLLNPGVIVDPRPTDVDVRVAETINAPLRLSDPLFTRHVHQCTG
VGKCLANSTKAGGVMCPSYQATGNERDSTRGRSHVLQEMINGRLITGGWRAPEVAEALDF
CLACKGCRRECPTGIDMAAYKSRVLYEKFKHHLRPMSHYAMGHLPTWGRLVTKLHVGALG
NLFTQTPGLRHVVRAMAGVDQRRPMPKFRKGASARKDAAREIARREPQGKPVAIWADSFS
DAFEGNQLLGLVATLISAGYAPRMIEQDACCGLTWITTGQLDGAKAHLRKALDVLYPIAK
AGTPIVGMEPSCMAVWRSDAGELLEGDERVAEVAHATHTLAELLGKTEGWNPPDLSGHTI
VAQPHCHQSSVLGWAADQKLLERTGAKVVTLGGCCGLAGNFGVEKGHYEVSIKVAEHDLL
PAIDAAGPDAILLADGFSCRKQINDLRQRQALTLGELIAAHL

>PFR_JS14_1423[1PFR_JS14 1423(Peptidyl-dipeptidase Dcp/11629221:1631257 Reverse
MSSSLPLQSEFELADFAALAPGDYEQIVHDAMAAELSGLRLVSDNPEPATVANTIEAWER
AELALSRATAAFFTLHDADTSPELDAVAERLSSELAAHHDAIMLDAGLYDRVRDLSQAVE
AGAEPGDEQVTWWLHERLRDFRRSGVALSPEDQERLRVLNARIARLESQFGQRVVAGRNE
AAVHITDPAELAGLSEEQRTEAERAAGARDLDGWLLELVNTTGQDWLASLSHQEVRRRVF
EASMSRGATGGNETGSLVVQLARVRADRAALLGYASHAAYVDDGGCAKTVDAIRGLLDPF
SKLSVHQASEDSLRFREIFTDLAVGKEFGPWDWSWVASRERARAELDDEALRPYLEFEQV
LTRGVFEAAHRLYGITVERREGLTGYTPDVRVYEVHEQDGTVLGLLLLDPWARPSKQGGA
WMTDLVNANSLTGAKPVVTLNTNITRPRAGQPALLSWDQVITCFHEFGHCLHGLFADSRY
PSLAGTNTPIDYVEFPSQVNERWARDPELLAHYARHWRTGEPLPSDLVGALVNTDQGNVG
FDDLELVAAMQLDQAWHSSSPEQLPTQPGQVDAFENEALEERRVAFVLVPPRYRTRYFSH
IWTTGYDGAYYAYLWAEVFDADASAWFDEHGGLDRAAGERFRREVLAPGGSVDVMADYRT
FRGADPDVKYLLARHTRG

>PFR_JS14_142411PFR_JS14_1424[1Hypothetical protein11631314:1632684 Forward
MPTLGLTEAIRTMPDGTVKQVNPLSGVEVWTVPGRGNRPLATPVNDPRALSADDFGHSCA
FCADRMAETPPEKARRVHGADGWQTLTGVLPEHLHDTVAEFRRIPNLFEIVGYPYWVANY
DYKPSPAAMARYRAYRNDAGGREHLLAISRTKLAASGLAPAQVRATPDDELLDDAIGFFA
GGHDVIVARRHFVDGATDSSQLAGSGALSPDEHAEYMRFTVDTLADLYRQNRYARYVAVF
QNWLRPAGASFDHLHKQLVAIDQHGTQAAGEVERLRSNPNIYNDLLLGTAVQHNLVIAEN
DSAIVFAGFGHRYPTLEIYSKSATCEPWNQSDKELDDMSALVHACHAATGMDVPSNEEWH
HRAPDMDVPMPWRINLKWRVSTLAGFEGGTKIYLNTIDPWHLRDRVVPRLHALRRQGRLA
DNILLDIECPAQYNSLMYNPLLQRRDTNRDRPIRIR
>PFR_JS14_142511PFR_JS14_1425(1Dihydroxyacetone kinase subunit M(11632671:1634191 Reverse
MIALLVVSHSRPLAQAAVELAVQMVPPDQRPPIRIAAGLDDGSLGTDATAVSAALEELAG
ADGVLVFVDLGSALLSAQMALEFVDPDLAARVVISPAPMVEGLVAGVVTAAGGAPITRVD
AEARSSLNAKIEQLADESPSRDTAPSADGLPSKDSTPAVAVGAGGPTQADGHRLVWDYTM
TNVHGLHARPAAAVVSALSGLDARVVISNATSGAGPADARSVSSLAALQLHQGQVMHVEA
SGAAAPQARQALDELAARQFGDATNGNPSEAGNTPGRASEGERPQQDASPAPVATAVVEG
PVHIIDPDPDVAGYRAGSAAIEQARFDQAHHHVAGYLDDQASGPFAAIFNAQKALLNDAS
LRTGVSSAIDKGASSIEAVSATMAGLSASFDKLSDPYLRERGQDVRSLDRLLRSAIVGAS
LRWPREAPAGVWVLPELDALSAATADTARCRAIITLRGGDTGHGAIIARQRGIALLLGYP
DAARFTEGQEIRVDTVARRARPVNES

>PFR_JS14 142611PFR_JS14_1426[1Dihydroxyacetone kinase, L subunit[11634204:1634833 Reverse
MGDERVTKVAAWLHDYADTITEHSQELTDLDREIGDADHGFNMERGVKAIAALDPAQFAD



PGAYLKKVGMTLVSTVGGAAGPLYGTLFLRMATALPTDTALTTATFAKALRAGLEGVTQR
GKSAVGDKTMVDALAPAVERLEADAAAGDKLANALKHASTAAQQGRDATVDLVARRGRAS
YLGERSKGHLDPGAASLTMLIESAARTLS

>PFR_JS14_142711PFR_JS14 1427(1Dihydroxyacetone kinase, DhaK subunit[11634833:1635828 Reverse
MKKLINDAEHVVADSLRGVAAAHPGVQRVDLDNKIVYRAQPKQAGRVAVISGGGSGHEPL
HSGYVGEGMLDAACCGEVFTSPVPDQMVAATKQVDNGAGVLQIVKNYTGDVMNFDMASEL
SQADGIDVESVIVNDDVAVEDSLYTAGRRGVGLTVLLEKIAGAAAEEGRDLASIKQLSEK
VIATGRSYGCALTPCTVPAAGKPSFELADDEMELGIGIHGEPGRKRVKMGTAAQIAAELV
DPVLADLDFTGPVIAMVNGMGATPLIELYLMYGEIEPLLAARGITVARNLVGNYITSLDM
AGCSLTLLRADDDLVKLWDAPVNTPGLRWGI

>PFR_JS14_1428[1PFR_JS14 1428(ATP-binding cassette protein, ChvD family(11636000:1637688 Reverse
MAEFIYQMHDVRKTVGEKVILDGVTLSFYPDAKIGVVGPNGAGKSTLLKVMAGLEPINNG
EAYLAKDATVGLLQQEPPLTEDKTVLENVEEAVADLKGMLNRFNEISAEMANPDADYDAL
LPEMGELQEQLDARNAWDIDSQLQQAMDALQCPPPDTPVNVLSGGERRRVALCKLLLEQP
DLLLLDEPTNHLDAESVNWLEAHLKAYPGAVLCVTHDRYFLDNVVTWICEVDRGRLFPYE
GNYSTYLETKRKRLQIEGQKDAKRAKILEKELEWVRSSPKARQAKNKARLARYEELAAEA
ERSRKLDTGEINIPPGKRLGAEVLDANKLHKGFDGRILFNGLSFDLPRAGIVGVIGPNGV
GKSTLFKMIVGEETPDSGELKVGKTVEISYVDQNRSGIDPEKNVWEVVSDGLDYIKVGNF
EVPSRAYVAAFGFKGPDQQKPSGVLSGGERNRLNLALTLKQGGNMLLLDEPTNDLDVETL
QSLEDALLEFPGCAVVISHDRWFLDRVATHILAWEGEGEDGNDPQWFWFEGNFADYETNK
VARLGEEASRPHASRYRRLTRD

>PFR_JS14 142911PFR_JS14 1429(1Hypothetical protein(11637885:1638385 Reverse
MDTAISMAGNVGTEVDYTSGEGYSFASFRLAATPRIRRGGEWTDGETVWTTVQAVNRTAE
NVRASVHKGEAVVVVGRLRARRWVGQDGQQHERLVLEAKSVGHDLARGTSRFTRNERMVP
AEPRADSGPALESRPDGERCGADDEAESLPAESLASVEDGVAEPAA
>PFR_JS14_143001PFR_JS14 1430(IHypothetical protein11638602:1639264 Reverse
MSGNVDLGIGALETLRTVPFRRTDEVPRHVARRMLVIPGVRYSCDRPLLNWTSTIAHQHG
WWVQQAQWDLTPQTNQDEIIARALELLDHDAPDADQTMVVAKSMGSRAASTASANGWCGI
WLTPLLDVEEVRAALLEYHGPSLIAGGSIDPHWGPDDSVRTVHIGRAGDIEGELDELGTS
WVDVAGANHSLEVPDDWRASLAVQRSLFELADGFIDVLSQ

>PFR_JS14 143111PFR_JS14 14310 Putative ABC transporter (Precursor)(11639261:1640904 Reverse
MIFGRRQKSGQVPLGERITALSQAADLCRGRVDDALVDAALQAAQRADERLGLGGEYTVV
ALAGATGSGKSSLFNGLAGAQIATAGVRRPTTDRTLAAWWGDTEPAELLDWLNVPVRRPL
GRGRPELSGLVLLDLPDFDSTSARHRVEVERLLGLVDMFIWVVDPQKYADAALHERYLAP
LAAHAGVMTVVLNQADRLTPEELRAASGDLRRLVDADGLGSTPLMVTSAMSGLGVDDLRR
RIARAVRDRKVVTERLATDIDQAAVALAGQLGEPATMRLPRERLDALDQALAQAAGIPLV
TRAVLVSSRHRGSLATGWPVLSWLGRFRPDPLRRLHLDLPALRGRGTGQQANPPAQVQRT
ALTGASGGVQAAQVSRAVRALSDDASRGLPAGWATAVRAASVSHADGLADALDHAVATTG
LAMGRGRRWWGVVRIVQWLLFAVLVVGAGWMIINALLGGDLLPVPRWRRMPVPVLLMVGS
ALGGIVVAGLARLGVEVGARHRSADAQEALMLAVARVTDVAVIAPVESELERYEQARQAV
ATAKGEQ

>PFR_JS14 143200PFR_JS14_1432[ATP-binding protein SCC61A06c[11640901:1642748 Reverse
MGIAEGRATAGARDRADESLSESLGRLRADLGRVRLPLELADAPDRERQAAAMAAQLTDY
VLPRLANIDAPLLAVVGGSTGAGKSTLVNSLIGRTVSRAGVIRPTTRSPLLVHNPADAAW
FTDDRILPGLVRTTVESVGAQSLQLVPEPTLPQGLALLDAPDIDSVVADNRALAGQLLES
ADLWLFVTSAARYADAVPWSYLTRAAERGAAVAVVCDRVPPEAMREVPADLARLMSAQGL
ADAPLFPVPETTLDASGLLPADIVTPIRDFLAGLAGNNQRRRQVIAQTLRGAIGAIVRGS
TRVADALDEQNRAANQLNADATGAFTRGAEAVSAQSADGTLLRGEVLARWHEYVGTGQIT
RFIDDTVGRLRDRIGRALRGEPGRGEQAAEAASSGLEQLIVAAAEDATEQAATAWRQSVA
GRPLLAEDPQLGHTSADFAARVGVEVRDWQGEVLELVREQGHGRRRTARIAAAGVNGVGA
ALMLVIFAHTAGLTGAEVGVAGGSAVVAQRLLESIFGDDAVRRLAATAKESLDARVQGLM
ASELVRFTDALRRLGIGPELAGALRHAAAGADAASAGNAQSQMQAMNAAGAPRDDTARDD
TARDDTARDDEAGQQ

>PFR_JS14_143311PFR_JS14_1433[Protease PrsW family protein11642818:1644320 Reverse
MPTSPPTPKAVASPTALERRERRLVGLPAPAVPGRGWFSSALHRPTTWLLVVFFPLCVFL
LWRVYLMFRVQTITSVAQATEKAGQRVEPTVGQFNEAVVKCAQLAAISLAIGLFLYFLID
RIHRTGFLLKVICVFWGGAVAVYFAVFVNSWVAALLGDSANDESASTKAAIYVAPFVEEF
AKATVLILLAILVRRRLVSAIQVVTLAGLSAMSFAATENITYYLKTYMSAAMVYGQDPTS
ALRAMFLQRGLLTWWGHPLFTTCTAIGVALAMRNRSKWVRVGAPLAGYLCAATLHMLFNG
SSLFFGDDAGAAMTFLLIFGASGVIGLLIRYFIHLRSEGRLVGQRLADFVREGWLDPRDP
HVFSGFFRRVKLLLAALLRGPRTLIATVRIQRAMIELAYLRASVTWGTVDEAGQLRSREL
LAIIRDARGTGLSETDGLHIKPTNWTLRNIRAALGRLIARLRPRRSPGSTPPPAPPPTAT
PVIPPSPQAGQPVGAGQRRG

>PFR_JS14_143411PFR_JS14_1434[1Transporter, major facilitator family protein(11644614:1645825 Forward
MASIGFGAVIPLVAIQARALGASVGLAAFITALNALAQVMGDLPAGIVADRLGEKYAIVA
ACLIDTCTMAMVFVARSLVVLAIAVFLQGLTAAVFSLARQTYITERIPVHWRARAMSTLG
GVFRIGWFIGPLAAAAVITRWDLITAFCFAGAMSFLAAVVTLAMPSLPGEPTGLRGIRQR
QQEDHPATFDILRQHRHVLLTLGVGCLCLMLIRSVRQTIIPLWCEAHGISPAATSLIYSI
SMGFDVLLFFPGGWIMDRFGRWFVSVPTIAVMSLCLLALPLSHTAGTIALVACLLGFGNG
VSSGIVNTLGADMSPSYGRPQFLAGWRVFGDGGAALGPLIVSAATALVSLPFASILVGAI
GLAGTGWLARYVPRQVVPDEAEVTVGAGGGPGPEPSGDASTRG
>PFR_JS14_14351PFR_JS14_1435(10ligoribonuclease11645837:1646517 Forward
MKDMLVWIDCEMTGLDLANDELIEVACLVTDGELNVQGDGIDVLVQPSKHALDHMGEFVT
EMHTKSGLLAELKNVKTTMREAEEQVLAYIKKYVPTERKAPLAGNTIGTDRTFLAKDMPE
LEAWVHYRNVDVSSIKELAKRWYPRTYYQAPDKHGNHRALADIQESIEELKYFRAAIMVP
EPGPTASEARALAHKYQGSLTGFSDPDEPPEADFAGEPDTGSASKD
>PFR_JS14_1436[1PFR_JS14 1436(Metal dependent phosphohydrolase, HD region(11647255:1647761 Reverse
MDNVDDGALTSTDAVGLAREVATRAHAGQVDKAGEPYIGHPRRVARRAGELAAGRWSGFR
DAAEAVGWLHDVVEDTELDGPDLRRLGFSDEVVAAVLALTRRVGESEPDYAARVAANELA
MVVKRADLADNTDPARTALLDEETRVRLAEKYRVFRGLLDAALFEAGE
>PFR_JS14_143711PFR_JS14_1437[Putative excision nuclease ABC subunit[11647836:1650175 Forward
MIRVQGAGENNLKNITLDIPKRKLTVFTGVSGSGKSSLVFDTIASESRRLIDETYSAFLQ
GFMPTLGRPDVDLLSGLTTAIVVDQAQLGANPRSTVGTVTVTDADAFLRVLFSRAGSPHI
GSPKAFSFNVATMRGGGTMTVKKGTTGQAQAVKRSFNVVGGMCPRCEGRGTISEFKLAEL
YDEDLSLSQGAMLAPGYKAGGWNYRIYAESGMYSPDKPIKQFTKKELNDFLYHEPERRKI
AGINMTYEGLVPRLQKSMLSKDPEQMQPHIRAFVDKAVTFATCPDCDGTRLSAEARSSKI
DGLSIADANALQVTELADWLGGLELPGLGPLVTTLRAILTAFDDIGLGYLSLNRASGTLS
GGESQRVKLIRNIGSPLTDVTYVFDEPTAGLHPADVHRMNQMLLQLRDKGNTVLVVEHEP
ETIRIADHIVDLGPGAGSHGGELCYQGDLAGLRASDTLTGRHLDDRVAAKQAWRTPTGTL
PIRHATLHNLRDVSVDIPLGVLCVVTGVAGSGKSSLVQESLPADAEAVYIDQTQVKGSRR
SNPATYTGLLDPVRKAFAKANGVKPALFSSNSEGACPNCHGAGVVYIDLAMMGGVSSVCE
VCEGKRFEPGVLLYKLAGLDISQVLALPFDEARDYFGTGPAKIAAAQKIVGRMVDVGLGY
LSLGQPLTTLSGGERQRLKLAIQLGARGGIQVLDEPTAGLHPADAEQLLALLDKLVDQGH
SLIVVEHDLAVMAHADWIIDMGPGAGNQGGHVTFEGHPADLAATGSGPTARYLAAYLGS
>PFR_JS14_1438[1PFR_JS14 1438(1Uma4 protein(11650225:1651532 Reverse
MLHATFTAPSLTTFCRLDELGLEAVGQIVEPDRAVIECRVAEPDRWCRKCGCEGVARDTV
ARRLAHEPFGHRPTTLLIRVRRYKCSGCGRVWRQDTSKAAPERAKISRGGLAWGLAGLVL
DHLSVSRVAAGLGVSWSAANSAVLAEGERQLIDDPARFDGVTTIGVDEHVWRHTRKGDKY



VTVIIDLTPNRNKTGPARLLDMVEGRSKAVFKDWLAGRPKEWSKQIEVVAMDGFTGFKTA
AAEELPAAVPVMDPFHVVRLAGDGLDRCRQRVQQATLGHRGRAGDPLYKARRTLHTGGGL
LTDKQRDRLTALFAAEQHVEVEATWGIYQRVIAAYREPDKDKGKQMMQAVIDAVTTGVPA
ALVEIHKLGRTLKQRAADILAFFDRPGTSNGPTEAINGRLEHLRGTALGFRNLTNYIARS
LLEAGGFRPHLHPRS

>PFR_JS14_14390PFR_JS14_1439(Putative secreted tyrosine phosphatase11651677:1652522 Forward
MTANPASQPTPGQSTPSQPAPGAHIELESLPNLRDIGGYPITGGGRVRTGVLYRSAALSR
LSPADADALQRRDIRTIFDFRTEVERTAQPDVVPDGMHVVLADVLADAASAAPDEMLEAI
KDPLRASQLLAGDQTAAIFDETYRQIVSSDSALAAYRSFFTDIADPANRPALFHCTSGKD
RTGWAAAALLLLLGVDEADVFHDYELTNQYLPRSAAAMIKKFTDGGGDPSTLTPVLGVDP
KYLRAALTEMTSRFGSITGYFRDGLGMEDDAQDTLRAALTA
>PFR_JS14_14400PFR_JS14_144001Mur ligase middle domain protein11652626:1653948 Forward
MGAMPSNSSRPAPGRAQPINALPFGTGLGRRVWRDAAIGLGNLAALASRAAGRGTGTSIR
GQVITKLYPPAFDELIAGRRIAAVSGTNGKTTTTHLLTAALRAVKGDQNVVTNADGANLR
EGIASAISQNMSAPLAVLETDEQVVPELITQGHPEVLIMLNFSRDQLDRHHEIKSLGKKW
RDALIATGTAGPVAVANIHDPLVTWSAEAAHRAVWVDMGVGWTQDAALCPNCGSVLIYQT
DDWHCPGCPLRMHQPDFTVRGDDISTPQGQHWTLHLQVPGRFNRGNATCAFAAAIIMGVD
PQIALDAMAGVRAPAGRFAVGTFGETRARLLLAKNPAGWAESILIMDSDPVILAIDSAIA
DGADVSWLWDVDFEQLAGKHVVCTGPRAQDLAVRLSYAEVEHSIVPDLSEALHGDYPGQV
DVLATYTAFLNLCRMGGVTW

>PFR_JS14_144111PFR_JS14_1441[1CobB/CobQ-like glutamine amidotransferase domain protein11653942:1654715 Forward
MVKPIKIVVVYQSLLGIYGDRGNGMVLAKRLSWRGIASELIMVEPGQPVPTNGAVYLLGG
GEDQAQIAAVDALRADGGLFRALDDGAVLFSVCAGYQILGNSFTVGDDDTVIEGLGLLDV
DTRRGPVRAVGEVLSHWTTPEGDDYLLTGFENHGGYTTLGPKAAPFARVELGVGNRGDGT
DGAVQGRVMGIYPHGPLLPRNPLLADYVLGVALDRRLEPLPNEQVNDELATLRHQRINVV
RHTKSLSEDTRWLGERS

>PFR_JS14_14421PFR_JS14_1442(110 kDa chaperonin11654977:1655426 Reverse
MSDDQIPVTPATAGANPVPVAQDAQDTSSTLQAAAPADVPDAGHLEEPPIRMLHERVLVS
MESEKGEHRSEGGILIPSTVQMAHRLAWARVMAVGPSVRAVKVGDRVLFDPAERSEVEVR
NKVYVLLRERDLHAVADEQLSDAETGLYL

>PFR_JS14 144311PFR_JS14 1443[1Hypothetical protein[11655453:1655752 Reverse
MAQPETNIDRIRERIAASRDDLTYGIETLISTVHPTALKNRAIDEGKEFASEKADEAKSA
FIDENGPRWDRIGTVALAAAGVIVLAISVRGLGRVIRGK

>PFR_JS14 144411PFR_JS14_1444[ Bacterioferritin comigratory protein(11655926:1656414 Forward
MSTLAPGDPAPEFALPDADGNIVRLSDHAARTVVVYFYPAALTPGCTVQAIDFTASLDEF
TQSGVDVIGISPDTTDKLAKFRMRKNLRVTLLADPQHTAIDAYGVWGTKMIFGKPIDGII
RSTFVVDVDADGRGTVREALYDVRAAGHVDRLRKKLGIPAAV

>PFR_JS14_1445[1PFR_JS14 1445(]Class |l aldolase/adducin family protein(11656707:1657279 Forward
MATLKDFSQATRAEVRAVREVVAALHDQLVAWNLVMWTAGNVSQRLHSADLLVIKPSGVR
YEHLTPESMVVTDLQGNLVDGAGSPSSDTSSHAYIYRHMPEVFGVCHTHSTYATAWAATG
KSIPCALTMMGDEFGGPVPVGPFRLIGSEAIGAGVVDTLKQFPRSPPSSCRTMGHSPSGA
TPRPRSRPPR

>PFR_JS14 _14461PFR_JS14 _1446[1Hypothetical protein(11657276:1657398 Forward
MTEEVAHTMWAAQQLGGVIEIAPDDVDKLNDRYQNVYGQH
>PFR_JS14_144711PFR_JS14_1447(1Precorrin-6x reductase cobK[11657379:1658146 Forward
MSTGSIDPEVLVLGGTRLARQLARTLTDAGISALTSLAGRTRAPRQLPGPTRHGGFGGVE
GLARWLHDNRPRVVVNATHAFAATISAHAARACRRADLPLARLVPTSWAAQPDAATWIWV
ADNASAVRAVRALPDPVLLTVGRQATAEYLALGDRDITHRVIDAPDEGLPPRWRLLNARG
PFSEAAEEALMDDPGHRIATLVTKDSGGDQPAAKLVVAARTGARVVMIARPPVPDYGIVL
HDVADTLDWVRSALG

>PFR_JS14_144811PFR_JS14_1448(1Precorrin-6Y C5,15-methyltransferase, CbiT subunit11658219:1658809 Forward
MTTDPDSSLLGRTPGLPESHFVHDGLITKHPIRAVALAALRPLPGQMLWDLGTGAGSIAI
EWCRTDPGCGAIGVEQRPDRAEHARQNAANLTLPGQVTIVESDIEKALPQLPDPDAIFIG
GGLTASLAARCVDALHTGGRFVVNAVTLEAELVIGQLALDHGGELMRLEVHNGDHIGALH
GFKPLRMVTSWTWVKP

>PFR_JS14_144911PFR_JS14 1449(1Precorrin-8X methylmutase11658906:1659559 Forward
MSDYLNRGSDIYRESFRIIRDEADLSRFPDDLEPVAVRMIHAAADPAIAADIAFTTGVGE
AARTALRAGAPILCDSSMTATGIIRSRLPRDNEVITHIKDPRLAGIAEEKGVTKTSAAVD
LWHEEGRLEGSIVAIGNAPTALFRVLELVHETGEKPAAVIGIPVGFVGAAESKQALVDDD
AGLDYLTLLGRRGGSAIAVAAINALASSAELTNEHRE
>PFR_JS14_145001PFR_JS14_1450[1Cobalamin biosynthesis protein CbiD (Precursor)11659556:1660878 Forward
MSAGQPDTTGSDAGQPDTTGSDAGQPHTHGQDSGASPAPAGEPPRHVTSSDAPAGPGNDA
RLAREGRRAQTSGREAQLTSSGLRPGWTTGACAAAAARAAWSALHTGDFPDPVEVELPAG
RRPAFALTFEQLGDDTAMAAITKDAGDDPDVTDGAVIRATVERGRPGSGITFRAGSGVGT
VTRPGLPLAVGEPAINPVPRTYIAENLAAADRSVGGNGSPDVVLTLSIDDGEQIAQRTWN
PKIGILGGLSVLGTTGVVVPYSCSAWIASIHEGIDVARADGASHAAACTGSTSQRIARGL
YPDVELLDMGDFAGAVLKYLHSHPLPRLTICGGFAKMSKLANGYLDLHSHRTRVDQEQLA
RLAREGGGDDELVAAVGAAHTASQAYQLSHDAGIELGDLVARAAARQAAITVDAPIDIEV
ICTDRAGTIIGRSPFTAAAH

>PFR_JS14_145111PFR_JS14_1451(1Sirohydrochlorin cobaltochelatase11660910:1662151 Reverse
MTDLVPLVIAAHGTRDAQGLAQTRAFADEVRAALPGVHVELGFVELAEPDVAGAVHNALA
HIPDAVPSDEPELVVLPLMLNTGGHVNSDIPEFIEAGRDGHRVSYGGPLLPDPRVRQVLE
ERINAALAPADGPAWRADDTSLVLVGRGALTTRANAEHYRLTRYVGEEVGFAGAFPSFIQ
VVRPSVPEALTMAVDAGATQILVGPNFLFRGRLRTWLSEQVDAWLETHPGIKVRISDVLG
PSPLIAEVFADRYREQVGEPGNGDGAPVYLSGLRLAGRRVLVVGAGHVAERRIPRLLEAG
ARVHVVAPNAGIRVARLAEQGRVDWQQRGFTESDVDEVWFVLAASNDPEVNARVSAEAER
QRVFCVRSDKSSDGTAYTPATEEAGGITVAVVGHRNPRRSVRVRDELLKALQV
>PFR_JS14_1452(1PFR_JS14_1452(1Bifunctional cbiH protein and precorrin-3B C17-methyltransferase(11662144:1664804 Reverse
MIRVHGFLGGISEALRADLATADLVVGGRRQLDDAGVPAAQRVELGALAPAIERLKALDD
DKLAVVIASGDPGFFGILRPLRRAGLHCEVVPTITSLQAAFAAVALPWDDAQLVSAHSGG
IEAAIRIAGVHPKVGVLTAPGKGLAQLVAALRGRDKHFVVAERLGEADERVRVFDEAAAL
TVDEDDLASPYVVLILDAAPESAEAVGHRPQLAGDPNAPGPDDPKPASNTRADGSDRAPI
IGQVVNTTRARHQADQIDQALGVESKRYDGPASAGLVAAWGECDLIVSHLALGATTRLIA
PLLADKHTDPGVVVVDEAGHFAVPLVGGHIGGANELARRIGEALDATAVVSTATDSLGIP
ALDQLGWAVSGDVAGVTAAIIDGAPVSVLREHLWPMPPLPGNVLVPAPGEPAAPGTVGRYV
VVTDRAAPTAGGASDDQLPTVVLHPDSLVVGMGCNKGTSVEALRELLDATLAGAGLAKES
IAALVSVDAKAGELGLIKLADELGVPYVTYPADQLAEQDAPNPSAVVEREIGSGSVSEAS
VLARGAELIVEKHKSAEATCAIGRIPARGRLHVVGLGPGSRDLLTPRAASVVRHANLVVG
YGPYVRQVRDLVSPHAEVMATKMGTEEQRTRAAIDAARSGLDVAFLSGGDPAIYAMASPT
LEMGTDGVDVDIVPGVTAELAASAILGAPLGHDHATISLSDLHTDWELILKRVRAAAQGD
FVITLYNPRSRSRIHQLPDALAIIAEYRGPDTPVASVSQAERPQQHVHMSSLADFQPEWV
DMNTIVIVGSDTTTFATSGDGRRIIVTPRDYHWMDGAVSGHKRLNYPHGSRPRVSRAEFK
GQAAPPAEAAQPPTAQSRVTPSQTTQSRTTAAQPGSDVPTQENSHD
>PFR_JS14_1453(1PFR_JS14_1453[Tetrapyrrole methylase, precorrin-3 methylase, CbiF[(11664801:1665760 Reverse
MSDTRSHEPDPAAGNEAAPLRGKVVFVGAGPGAADLISVRGAHVIAQADIIIWASSLVLP
DVVADHKPGAELVDSAALSLEDLEPLLTRAHDEDLLVARVHTGDPSIYGATAEQRDLCRS
LDLAFETVPGISAFSAAAARMNVELTVPEVSQSITITRLEGGRTPMPEGETIASFAAHGA
TMAVYLSAARNRALQEALIEGGYAPATPCIGFEVTWPGEMMLRCRLDELSDTMREHKLW



KHTIVLVGPALAEGPIATRSHLYHPGFRHEYRDAEPQASKELREHGALGINADSSKAINQ
HGAGNDTTGAHRSTEGEQA

>PFR_JS14_145411PFR_JS14_1454(1Precorrin-2 C20-methyltransferase ChiL[11665790:1666563 Reverse
MADHDVHEDDERRLIGVGVGPGDPELVTLKALRALRAADVILVPATERSSASGPGRAEKI
VLDVAPEVAERIVRVPFSMAQRRGVGPKRSDSWQASARAALDAFEGGARAVVLATVGDPS
VYSTFSYLRGTVAEALADIAFEVIPGITAMQAISAASDLPLVEGREILALVPATVGPERL
DAVLDVADSVTIYKGGRTLPQVIAQLNAHDRNSVVGTDVSLPTQSLVDADELSADETLPY
FSTILSVPKRKSTGGAL

>PFR_JS14_145501PFR_JS14_1455(1Hypothetical protein11667138:1667401 Forward
MNHIVGNVARKHAPTQREVDASLPCHCGAAPGHRGSPTPDGLIAAHEDPVALLVVPCPAW
HARHRIARQSVTGTPRGALTLSGAGVA
>PFR_JS14_14561PFR_JS14_1456(1Methylmalonyl-CoA mutase small subunit mutA[11667398:1669314 Forward
MSSTDQGTNPADTDDLTPTTLSLAGDFPKATEEQWEREVEKVLNRGRPPEKQLNFAESLK
RLTVHTVDGIDIVPMYRPKDAPKKLGYPGVAPFTRGTTVRNGDMDAWDVRALHEDPDEKF
TRKAILEGLERGVTSLLLRVDPDAIAPEHLDEVLSDVLLEMTKVEVFSRYDQGAAAEALV
SVYERSDKPAKDLALNLGLDPIGFAALQGTEPDLTVLGDWVRRLAKFSPDSRAVTIDANI
YHNAGAGDVAELAWALATGAEYVRALVEQGFTATEAFDTINFRVTATHDQFLTIARLRAL
REAWARIGEVFGVDEDKRGARQNAITSWRELTREDPYVNILRGSIATFSASVGGAESITT
LPFTQALGLPEDDFPLRIARNTGIVLAEEVNIGRVNDPAGGSYYVESLTRSLADAAWKEF
QEVEKLGGMSKAVMTEHVTKVLDACNAERAKRLANRKQPITAVSEFPMIGARSIETKPFP
AAPARKGLAWHRDSEVFEQLMDRSTSVSERPKVFLACLGTRRDFGGREGFSSPVWHIAGI
DTPQVEGGTTAEIVEAFKKSGAQVADLCSSAKVYAQQGLEVAKALKAAGAKALYLSGAFK
EFGDDAAEAEKLIDGRLFMGMDVVDTLSSTLDILGVAK
>PFR_JS14_145711PFR_JS14_1457(1Methylmalonyl-CoA mutase large subunit mutB(11669311:1671497 Forward
MSTLPRFDSVDLGNAPVPADAARRFEELAAKAGTGEAWETAEQIPVGTLFNEDVYKDMDW
LDTYAGIPPFVHGPYATMYAFRPWTIRQYAGFSTAKESNAFYRRNLAAGQKGLSVAFDLP
THRGYDSDNPRVAGDVGMAGVAIDSIYDMRELFAGIPLDQMSVSMTMNGAVLPILALYVV
TAEEQGVKPEQLAGTIQNDILKEFMVRNTYIYPPQPSMRIISEIFAYTSANMPKWNSISI
SGYHMQEAGATADIEMAYTLADGVDYIRAGESVGLNVDQFAPRLSFFWGIGMNFFMEVAK
LRAARMLWAKLVHQFGPKNPKSMSLRTHSQTSGWSLTAQDVYNNVVRTCIEAMAATQGHT
QSLHTNSLDEAIALPTDFSARIARNTQLFLQQESGTTRVIDPWSGSAYVEELTWDLARKA
WGHIQEVEKVGGMAKAIEKGIPKMRIEEAAARTQARIDSGRQPLIGVNKYRLEHEPPLDV
LKVDNSTVLAEQKAKLVKLRAERDPEKVKAALDKITWAAGNPDDKDPDRNLLKLCIDAGR
AMATVGEMSDALEKVFGRYTAQIRTISGVYSKEVKNTPEVEEARELVEEFEQAEGRRPRI
LLAKMGQDGHDRGQKVIATAYADLGFDVDVGPLFQTPEETARQAVEADVHVVGVSSLAGG
HLTLVPALRKELDKLGRPDILITVGGVIPEQDFDELRKDGAVEIYTPGTVIPESAISLVK
KLRASLDA

>PFR_JS14_1458[1PFR_JS14 1458/ 1LAO/AO transport system ATPase(11671490:1672503 Forward
MPRPFNVPELVDEVLANKRPGLARAITLVESTLPAHRPLARELLAALLPHSGNAIRVGLT
GVPGAGKSTFTDAMGVRLIDRGHKVAVLAVDPSSSRTGGSILGDRTRMGKLAESDSAFIR
PSPSAGHLGGVARATREAMIIVEAAGYDTVIVETVGVGQSEVAVSGMVDTFLMLALTGSG
DQLQGIKRGILELADVIAVNKADGDNAGEARVTARDLSIAMKLINDEADGRRTPVLTCSA
YTGDGLDDVWKAVVEHRDWVDKTVGLRQHRADQQVDWMWSQIQSAVLDSLRSTPELLKLG
HKLEHEVEEQRTSALEASMEFLSTYAKSVPGFEWDPS

>PFR_JS14_1459[1PFR_JS14 14591DNA polymerase 1V(11672705:1674156 Reverse
MRATASILHLDLDAFFASVEQRDKPSLRGKPVAVGGVGDRGVVATASYEARKLGLHSAMS
TSQARHLAPHAAYLSPRGDAYRQSSRIVMALLGELSPLVEPLSIDEAFVDLEAGGQDTSP
EAIAGLVRELRAEIVHRTEGLHASVGVGTSKLMAKLGSERAKPNGQLIVPPGSERDVLSP
LPANAIPGVGPATMDRLSRLGIRTVGDLREASVAELVRELGQAVGESLHVLASGRDDRAV
SPRGEAKSISVEDTFDSDLTDPAVIASVIERDARAVAGRLTRAGLFARTVTVKVRLADFT
TLSRSRTLSGATDNPERIAATAQALITGVRIGQGFRLIGVGVGGFAQAAQEELFVLDDQQ
ASVAPVMEERQVASALRRGSQSWSPGAEVEHDEHGRGWVWGSGLGVVTVRFETRRTGIGP
VRSLRADDPALHRAGLLPMEFDHPDEEAEPEHGPGWARLRPTSPTPDTGADRGTSTPGTS
DPG

>PFR_JS14_146001PFR_JS14 1460(1Dihydrofolate reductase11674160:1674762 Reverse
MTDASASHDNAPKRVLRDEDAPGVVAIAVVATNGVIGDGHDQPFKFPEDWARFKRVTLGH
PLIMGRRTHDAMGLLTGRTNIVVSRTPQAVTWPDQAPEGSHGIAVSSIEEALAVASGLDQ
RIYVIGGGQIYKAAWDWLTDLDITAVHEPADGSVTFPEISAQDWSQTSSEPHGEFDFVHY
ARISAPRPLPPATGDAVADH

>PFR_JS14_146111PFR_JS14_146101Thymidylate synthase(11674877:1675689 Reverse
MRQYLDLLTRVMDEGIDKSDRTGVGTRSVFGHQMRFHLADGFPLVTTKKIYTRGVFGELL
WFLRGDTNIGWLHRNNVHIWDEWADENGDLGPVYGHQWRSWPVPGGGHVDQLAKVIDQIK
NDPNSRRLVVSAWNVAEVDDMALPPCHLLFQFYVTPGEDGQPGKLSCGLYQRSADLFLGV
PFNIASYALLTHMVAQVCGLGVGDFVHTLGDAHIYHNHFDQVAEQLSRTPKALPRLALNP
QVRNIDEFELSDITVEGYEPDPAIKAPIAV
>PFR_JS14_14621PFR_JS14_1462(INon-canonical purine NTP pyrophosphatase11675691:1676497 Reverse
MTSEVLLATNNAKKLTELRRIIVEYDMDIQVLSLKDIASYPEPEETEWTFEGNALIKARQ
GMIHSGLPALADDSGLCVDALGHMPGVRSSRWDGPEQEDIANMELVLRQIEDVPRGRRQA
QFVSVMALVMPDGREFTTRGEMTGHLTTRPKGSHGFGYDPIFVPDEQVPDSEGRLRTAAE
MSAAEKDAISHRGRSVRAMLPILAAQLGLAAPKELDDEEEIVPGSQNSGPAPTAPPSEWT
ASIPAVGKPTSGANLGDLPSGGVTPLEP

>PFR_JS14_14631PFR_JS14_1463[1TRNA nucleotidyltransferase11676494:1677255 Reverse
MSESTKSVTRSDGRSLDQLRPVSITRHWLDHAEGSCLIEAGRTRVLVAASVTEGVPRWRR
GSGLGWVTSEYEMLPRATNTRNDRESRRGKISGRTHEISRLIGRSLRAVIDYKALGENTI
VVDADVLQADGGTRTASITGAYVALHDAVEWLRERGSLAGEPLTGSVSAISVGIVKGVPM
LDLAYDEDSTADVDMNIVATGTGDFVEVQGTAEGATFDRKLLGRLLDLADKGNRELTDLQ
QRVIAAADGKAQL

>PFR_JS14_1464[1PFR_JS14 1464[IGlutamate racemase(11677409:1678227 Reverse
MNRNVNAPIGIFDSGFGGLTVARAVVDLLPREDIIYLGDTARAPYGPRPIAEVREFVLQA
LDSLVARGVKSLVIACNTGSSAALHDARERYDLPITEVVLPAARKAARITRNGRVGVICT
RGTAISRSYNDALAASPVKLFTQVCPRFVEFVEAGITTGPEVLQLAREYLAPLQADDIDT
LILGCTHYPLLSGVISYVMGEDVTLVSSSDECARAVFAELTRDDLLRTEPHEPQREFFTT
GDPAQFGGLGRRLMGGFVNGVRQLRLSEPAEL
>PFR_JS14_146501PFR_JS14_1465(1Hypothetical protein(11678315:1678923 Reverse
MMHGFRRRRGQLTCTFEDTELTILCSLTKTLLQLLRSDAMPPVRASSWNDSSDCSPEALF
AELENQMGCEVKADFATNPEVDPVLRRLFPDAYRDDEGASTEFRRFSQASERDEKLDAAV
AMLSDMNQVGHDGRCAVPDEHVNDWLKTLTALRVAVAVRLGIKTSADADELGELPDEDPR
TAVFSIYEWLGWVQESLLDCLH

>PFR_JS14_146611PFR_JS14 14661 ATP-dependent Clp protease adapter protein ClpS[11678920:1679213 Reverse
MTAPEGGTALAERPAEDALSANPWVTVVWDDPVNLMSYVTHVFCSYFHYSRDRAERLMMQ
VHMEGKAVVSSGGREEMERDVNAMHGFGLWATVSRAE
>PFR_JS14_1467(1PFR_JS14 1467 INicotinate phosphoribosyltransferase(11679340:1680695 Forward
MTSTALMTDMYELTMVRAALHTGQAFHRTLFELFPRRLPSGRSYGVVGGTGRALEAIENF
RFDDEQIDYLVGAGVADDMLAEYLASYRFTGNVTGYPEGELFFSGSPLLQVEGSFAEAVL
LETLMLSIYNHDSAIASAASRMTMAAEGRPIQEFGARRTHEEAAVAAARAAWIAGFSGTS
DLEAGRRWGLPVSGTAAHAFTMLYDTEEDAFRAQLEWLGEDTTLLVDTYDIDAAIHKAVE
LTGGKLGGVRIDSGDLSTEVKHVRRLLDSLGARQTKIIVTNDLDEYQIAALRGAPVDGFG
VGTSLVTGSGHPTCGFVYKMVARTLSDDPNAPMADVAKASTNKKTLGGRKFASRALDDQG



VAQAEVIGINAAPRVGSNDRMLLTELVSDGTIVGAEPLQAARDRHEAARAELPLDAHRIS
NAEPAIPTIILDEQGHDLENVYQAGPAPQNI
>PFR_JS14_146811PFR_JS14_1468['Naphthoate synthase[11680820:1681863 Forward
MGDPVGPGDNFAAMSSLPGVSDTFDPQRWREIQSEDDPLVDTTYHRLISRGATDGVPAGYV
DLPVVRIAIDRPEIRNGFDPRTVDELYRCIDDARSTPDVAAIILTGNGPSPKDGGYAFSS
GGDQRSRGTDGYQYLADQTPYGERGADPAGMTEQRRSRIDRGRRARMHILEVQRLMRSTP
KPIAAIPGWTTGGGHSLMVVCDLAVASAEHAVFKQVDANVSSFDAGYGAGLLARQVGDK
RARQIFFLAEPYTPQEAEAWGVINKVVPHAELEDTAIDWGLTVATKSPQSIRMLKYAFNM
IDDGIAGQQAFAGEATRLAYMTEEAQEGRDAFLQHRAPDWSKYPYYF

>PFR_JS14 146911PFR_JS14 1469[10-succinylbenzoic acid-CoA ligase menE(11681936:1683168 Forward
MTPDPASRVQLLRVERTQSSIDALAGALHRLLCERESPVLMPLGPDEDPVALRDDLARRM
VRLPDDVRLVMRTSGSTTGHGRLVGLSAAQLRASIRATDQRLGGPARWLLTLPAHHIAGL
QVVARSVLDGTRPGLVHHLDAASLATAVGAARAGRPEAWVNLSLVPTQLRDLLDDAAGRD
ALRSLSAVLVGGAATDRQLVDEALAAGVALHLSYGMSETCGGCVYDGRPLRGVELSLGER
PDAGSDRGTIWIAGPMVMSGYLDGEPGVSQLNGTKWLATSDLGHLRHGRLEVTGRVDDVI
ITGGLKVAADQVRAAVLSAPMVARAAVVALPHPRWGQVVSAVVVPTDAWTQDSPAALRDL
VGELLGRQLAPRVVVVTDHLPMLASGKLDRLAVRNHAEQVRRDGGAWTSD
>PFR_JS14_14700PFR_JS14_14700lIsochorismate synthase(11683280:1684503 Forward
MHDEAKLRHVGNAEWLGQILQSAPSDVTAEELERPWVWAAPDDGPALVGWGEQARFEASG
DAPMTHAWQDFAQWAGEGRDRLPAFGSFPFDPAQPGFLVVPRVLVMRERPGAATRVFPAD
AADPRPADFAVASELHVDFTLPRGSREHWTEAVDATRAVLSEPVGSDTGEVMQKVVLARR
VHARADRALDQRRILATLAARFTDCWTFSHDGLVGATPELLAEVHDGVFHCRILAGTRKP
KWDEELLTDPKERREHELSVTSVTTHLAQAGLLDAQVTGPFLLRLPNVTHLATDIRATVR
PGHGSADISDLLYPTAAICGAPRDLAFAQIQRVEGLDRGRFSGPVGWLRPDGSGQWALAL
RCAQFDDGSRNADLFAGAGILPDSDAGREWLETDAKMEPMRRALSAG
>PFR_JS14_147111PFR_JS14 1471 Hypothetical protein11684635:1685111 Reverse
MLMSRVIAACCAGAAMIAMSACSSSHDSGMIDGAGVDAEYRQEAATLTWPQGFPDPGSNF
TEKDGGTGDGYSVHSFPGEGFSAADSTWWCAWVNYYVQDPAAHAQQSLAQMRTIKEKHLY
AKAGAPDFRESVDAEIAALELGDAGLLQLDHQANCKVD
>PFR_JS14_1472(1PFR_JS14_1472[Putative excinuclease ABC, A subunit(11685282:1687852 Reverse
MPHEIISGHDMSDWPTTIEVRGARVHNLKNIDVSVPLGELVGIAGVSGSGKSSLALGVLY
AEGSRRYLEALSTYTRRRLTQSARASVDEVEHVPAALALRQRPGVPGVRSTFGTSTELLN
SLRLLFSRLASHQCPNGHHVPPTMNVALMKPITCPVCQVQFYGPGAESLAFNSEGACPRC
QGTGIVRDVDDSTLVPDPTLTIDQGAVAPWHMFGIRDVMQQAVVQLGVRIDVPFNQLTDR
ELDIVFHGPEVKREVTIPSKSGKVFDLNLTYRNARDAVEKALDKANSEQKLARINRFLSV
QVCPECHGSRLSPAARAPLVLGINLAQVTAKTLDALIAWLPGIGPWLPADMRPMAASIIG
ELTGNAQRLLDLGLGYLALDRAAATLSTGERQRVQLSRAVRNQTTGVLYVLDEPSIGLHP
SNVDGLLSVIGSLLDDGNSVVVVDHDVRVLRQADWLIEIGPGSGSGGGTVVSTGTVEKVS
DDPASRIGGFLSGARRVEVRTPVTPDRVFTEGRIHLETAPLHTVHALSLDLPRGRLSAIT
GVSGSGKTTLILESLVPALRAAGGGERLPSHVRALDAPGVARTNLIDSSPIGINVRSTVA
TYSGVLDDLRRAYAQTPDARRLGYKTGDFSFNTGKLRCPTCEGTGQISLDVQFLPDVTIV
CPDCHGRRYAPAADDVLRPPKPGLGAGEDEDAGALSLPSLLALTVDDALARVADLPKVHA
RLQVLRDLGLGYLTLGEATPALSGGEAQRLKLASELGRDQRDAVFVFDEPTVGLHPLDVE
VLLGVFERLIDHGATVIVIEHDLDVIANSDYIVDLGPGGGEAGGRIIATGTPSQIMDDPQ
SVIGRYLREDQAPRHR
>PFR_JS14_1473[1PFR_JS14_1473[12-succinyl-5-enolpyruvyl-6-hydroxy-3-cyclohexene-1-carboxylate synthase MenD[11687960:1689615 Reverse
MSNTADPQNPPQARSGEPAAAVGQAVPGGPPVRSAALARALVTALVAHGLRDVVYCPGSR
DAPFAYALDAAQHAGWLRVAVRLDERAAGFQALGLAKAAAAQGTARPVAVVTTSGTAVAN
LHPAVLEADAAGVALVVVSADRPHEMWRTGANQTTEQLGIFAHAVRQEADIPAGFPVDGR
LSGLVRRAMTAALGNLNGNPGPVHLNVCLREPLKPDDQWLPGPAPAPEPHREAPGAPTEL
PMPDRTVVVAGDGAGDQAQQAATAGGWPLLAEPSSGARFGANALTDYQQLLGSPLAAQIE
GVLVFGHPTLSRPVSALLARDDVRMVAVTCGSRWTDVAGLAQVVRGPVHIANNPQGEWLA
RWIGADEPAPRSTKDTAARLIWQAHGAPDAPALVLGASAVIRSFDRRAVPGDHAPLVIAN
RGLAGIDGTVSTAIGVAAGTGRPVRAVVGDLTLAHDGLGLLRGMNEAVPDVQVVVLADRG
GAIFAGLEHGSAAPALLSRYFLTPQVLDVRQLAGAVGASYRHVADVLELPQVLSEPISGA
SIVEVELPPVG

>PFR_JS14_147411PFR_JS14_1474[1Mandelate racemase/muconate lactonizing protein11689740:1690738 Reverse
MKSAALTHVQVPEALRRRGIDEVLVFQAGLRHRFRRIEVRDGLLLHGEQGWGECSPFWDY
GATESASWLHAGLEAATRPLPAPVRDLVEVNVTIPVVSPTQARRLIAASGGCMTAKVKVA
DPGSDLRQDCARVAAARAELGPEGRIRVDANAAWSVDEAVAAVIELDAAAEGLEYVEQPC
PSVEELARVRRRITVPVAADESVRRADDPVAVARAGAADIVIVKAQPLGGVARALDVVDR
AGLDAVVSSALDTSVGLGIGTALAASLPRLGHACGLATIELFTGDVTTSPLLPEGGALVP
RRVEADQPVHQDVPRALVDRWVERLTAICHEL

>PFR_JS14_14750PFR_JS14_ 1475(14-alpha-glucanotransferase malQ(11690735:1692924 Reverse
MAHSDAALAQLAEQYGIATEFWDWKGRHTEVDDASVIAVLGAMGVDASSPHAIDSALAAR
RDQAWRAMLPPVTVARAGAVPYVNLHVHDGRPARLVVRLEDGGQRDANQVDNWEPPRNID
GQMIGEATFQLPGDLPLGYHRLILDSDDRHAEATLITPPHLAWPERMKNSRVWGYAAQL
YSVRSRQSWGVGDFADLAALSAWSAAEQQADYVLINPVHAAESIPPMEPSPYLPTSRLFV
NPIYVRPETVVEYTDLDDSDRARVGALLSSLRGELVGDDQIQRDKCWDHKRRALKIIWSA
GRSDDRQMRFDAFRHHQGRMLRDFATWAVLCEHLGGDWRTWEPRFRHPDSPDVGAFRQAH
LAEVDFHEWLQWVAAQAQSDAQETATDAGMAMGVITDLAVGVGQSSADVWMMQDLYAPGM
TVGAPPDAYNQLGQGWGQPPWRPDRLEASAYAPFRTMVRNALGHAGGVRIDHIIGLFRLW
WVPEGMGPAQGTYVRYDHEAMVGILALEAQRAGAVVIGEDLGTVEAWTRGYLAERGILGT
SVLWFEEDDQGNPVPAEQWRALTMASVNTHDLPPTAGYLTKAHVALRARLGLLTEPLERE
NELADQELERWRAYLESRGALDPSVVDPVERMVLGLYKVLTWTPSRVLNATLVDAVGDAR
IQNQPGTVNQYPNWRVPLCGADGKPLLLEDVYAMERPMRLSAVLNGLDTTPEPWRRSTNP
ESRPLEDRA

>PFR_JS14_147611PFR_JS14_1476[1Hypothetical protein(11693055:1694107 Reverse
MSDSTFQPDNQPGQSGSGPTLPPAGWYPDPADSGSQRYWDGKDWTNESRRLQPAGWYADP
AGSQLERYWDGNAWTEQTRPPAPAAPQAGPAARAAANPAAPGTQQAPTYGQQAPGGYGHP
AAPYGQATGPQGQPVGAQGQPGTNPYGPQGYPAAGAPPYYRSQGGFTPYGVPQTADGVRL
AGWWARFGSLIVDGIVLNIINSIVLWLLSSTISGGMERWWNDIMSAAASGNTSAVPLPTD
PQYGHSFVILLTVSVVISFAYSVLLQKFFAATLGQMLFGLRVVPVDHGTGPYRLSWSTAL
IRNGVYALIQAASYVVGFLIVVNGLWPLFQRRRQTWHDMVARTQVVSIRP
>PFR_JS14_14770PFR_JS14 1477 1Multidrug resistance efflux protein(11694282:1695793 Reverse
MRITDGGLARELPIGLPGLIGWTIVTNAIESRTGESRTRPNRGLIVAILVGVLAIAFEAY
GTATAMPAVAGQFHRLDLYDWAFTIFTIAQVFAIVIGGRMADRTGVVVPLVAGSVIFGIG
LLGAGASPSMHFLLAMRGVQGFGGGALNVALMVLVAQAFGEEQRQRLMTAFSFCWVLPSF
AGPPIAAAITEKLSWHWVFWGLLPILVAAVVLGAISLRRVELPHGAASFDDLDAPRGPDS
RPVPIWAAGVGAGGAALLQWAGHRVDRIDWIVITVAVVGIAALVVALPALMPTGFFRLRP
GLASVMPVRGLQSGAFMASESYLLLVLTQSRGFSLQHASYLLCLSAATWCLASWIQAQPW
LRLRRDQIIALGAVINTAGLGAMLACVAIEGSPLVILIVGYALGGFGMGLVVASTSLAVM
TLSHPAQLGRSTSSLQVAEGMGNSVIVGIAGSFYAALMGHSWQLVFGSVFVVAVTCSAAS
IISALRIGPVRNDVAGVGPQKSW

>PFR_JS14_1478[1PFR_JS14 1478(1PF11238 family protein11695852:1696115 Forward
MTQLAPGSETITKERTQPLREEGDEERFSHYVPKGKLMEAMVNGTPVVALCGKVWVPSRN
PERFPVCPTCKEIWESMKPGKDKGPDA

>PFR_JS14_147911PFR_JS14 1479(Cation diffusion facilitator family transporter(11696270:1697310 Reverse



MSEAAESVADESASNGSPATGQPASGEHGGTRATIAALTANLAIAITKLVAWLLTGAASM
LSEAIHSFADTGNQILLLIGGRQAKKQANRAHPFGYGRQRYINAFLVAVILFSVGGLFAL
YEAIRKIGDVAHGEENQLLSSQWWWVPLAVLGVSLIAEGLSLRTAMRETHEARQRHRGVI
AFVRRSRSPELPVVMLEDSAALIGLVFALLGVGLTLITGNGLFDVIGSGMIGLLLIAVAV
LLGVEMQSLLLGESAMPEVEDAIVAALDQTPGVRGVIHLKTVHVGPEQIMVAAKIDVASS
ESAEQLADTIDAAEVNIRTAEPMCRYIYLEPDIRDEDYHPARPTTA

>PFR_JS14 148001PFR_JS14_1480[1SIS regulatory protein(11697422:1698438 Reverse
MSDFDDSTLDDPQALTVADTLMRELASVGARIRTEAAAVTPCSSQGLSSLRGVVTVGKEA
RLVRAVLEPTSRVPFVAWPFAGLPAWVGALDLVIVLGSGAGDDPSLLSTVGEAVKRGAAL
IVAAEEDSLVARAARSSATQLVATRTGDPLAAAIAVMSILHDIRLGPEVVPADTAEVADM
AAENASPFRDLSDNPAKDLAVALADAQPLVWGGSVLAARAGRRVAEALRRASGRAALASG
SEELLLVIEGAPPRDPFADPGAGPALRPVLIILDDQANSPEMDVERQRLVAAARAHDVRV
VTLDAGRGSDLDCYVSLLQQGRYGAAYLSIGLGRRLGA

>PFR_JS14_148111PFR_JS14 1481[IHypothetical protein11698446:1698646 Reverse
MALTAELEMPTTFLEVAACPQCHSKLAVDYEHSELACTNSLCGLAYPVRDGIPILLVDEA
RSTKKI

>PFR_JS14_1482(1PFR_JS14 1482 1HAD-superfamily hydrolase, subfamily 11B[11698707:1699522 Reverse
MTESASPAFPALVAFDLDDTLAPSKSPLPRPMARALSELLAVRPVCIISGGRFQQFISQV
LERMPADAPLGNLHLMPTCGTRYERFTGEGWHEAYAHDLDAAERDQAIASLEARAKQLHL
WEPDDIVTGPRVEDRGSQITYSALGQNAAVDAKKAWDPDGSKREALRAAVATDLPDLEVR
AGGSTSIDITRKGIDKAYGMRALSEQTGIALHDMLFIGDRLQPGGNDHPVLTLGVPCHAV
TGPDDTLEYLHRLIPSLRAGKPADLELLPSA
>PFR_JS14_1483[1PFR_JS14 1483 IHypothetical protein11699638:1700138 Reverse
MCFTGRAFHGTRVPRHTWVAGARRDKGFVTAVANLVRVKARRCSRNSCSERAVATLTESY
PDSTAVVGPLSGEVEPGTYDLCADHARTLSVPRGWQIIRLADIAETVPVPDDDDDLLALA
NAVREIGLGGAPMPAPAPVRQPDESGIVELAHRGHLRVIADQKRAR
>PFR_JS14_148411PFR_JS14_1484[1Hypothetical protein11700205:1700645 Forward
MRTRDRHGRGLRGPLALPNPYTHRPMPVPQAPRGTRLFLACVEDAIARVASHAPDVIRNV
DIGVDEVPDVRALWSNGDYGDAIPLASATDAQPGQNARIVLFRRPLEHRAADQSQLRELV
HETLVDQLVALTGRSIDEIDPDDGDQ

>PFR_JS14_1485[1PFR_JS14 1485[1Hypothetical protein[11700750:1702102 Reverse
MSPGRRAAPGTAADLAERDAWQRETHRERRLRLRELGIVAAAVVVLLAVLAIVPRAQLPA
PASVPVSIGLSKSCAATEPGSLLATASQGQLRVSGASTQTLDSPLSQQVGAGSERISPAD
TQAAASGGVYGVSGAASWFSPCAESRTDQVVQVPGGEATLLVSNPDNFEAVVSITLTGPQ
GALAADDLRDVRVPAHTTATLDLSARIRGLPQVGARIRATQGRVAAVARSGSAGALDYQD
STGLARTSTVAAVPSGASKVTLLLTNPDTVRTSAKISAVGESGSFDPGNGTILIEAERTV
AVDVSGSVSAESAALTVTARSNIAVSAVVTLGTDVGLLAGRTDSSITSGDSAGLALPGPA
RLIVSNLADGPREVTVNWGAGQAPLRRTIAAQATLALFTPQDARTAEISTGGPFVAGAAV
TQTGLTLIPAQPIRATQGELAARPAVDLGR

>PFR_JS14 1486(1PFR_JS14 1486 Putative glycosyltransferase11702099:1705515 Reverse
MGESSRRRTVIAPDKAFDPRNRPRLAGHHPPAPTRRPNSPPTAWPARSGTGRVWRVTQPD
EHSRDDRDPWAWAHRPHNPPATPHGADAVLGVLIAHNGADWLPRTLVALAGLRTRPGRLI
ALDAASDDDSARLLNRAVHEGILDAAYSGPGDVGFGASVHRALDLDAPSQDGQNAPQWLW
LLHDDLEPEHGALDNLLRAANPPEGMPAPDVLVPKLLHPRLRNHADQMSALGESIAPNGA
RVPSVESGDIDQHQLDAGPVLGGSTAGMFIRLAAWRQLGGLDPAIPLYRDGVDFGWRALE
AGLVVRSCPQAAFRHREAGRVGLRDSQVAPNAQIADAVAGMRVAIAHSPHPGRASRAITA
SSWGTALAYVIGKSPGRAADQLRALRQLRASRDETQRLADRVGPASAHAVLPAGVLPDRA
WNVRHAADTLAGRMGDAVYELRNDEGGSGLDELTGSDYANVAVTRRVLSARLLTVLIAVV
TSLLAVRGLFGSDPLVAARLLPAPGELSQAWAAWGVPLPGAHGANAPWLGLAALGSTLAL
GKPDLFIFVWLACSVGLATWVSSHLFAKVCGRGWFANGLALAWGLALPVCGAISQGSIDL
VALAVLLPGLGTALLRWRQRPITGAEGWRAPGAVALWTGLIAMFFPALALA