
LEGEND FOR SUPPLEMENTARY FIGURES 

Figure S1: Colony morphology at 1x magnification: A. Cystobacter fuscus DSM 2262T, B. 

Hyalangium minutum DSM 14724T and C. Chondromyces apiculatus DSM 436 

Figure S2: Distribution of TCS proteins and CSS within myxobacteria as a function of 

genome size. The purple and black line depict the trendlines for total TCS and total CSS 

respectively. P-value was calculated using one-way Anova test in regression analysis. 

Figure S3: Alignment of myxobacterial CheA proteins. All CheA proteins were aligned with 

concatenated domain sequence of Hpt, P2, H-kinase-dim, HATPase, CheW and Response_reg. 

Figure S4: CheA protein based phylogeny for all Myxobacterial CheA homologs. The CheA 

protein-based phylogenetic tree is represented here along with respective CSS architecture (all 

CheA modules are portrayed here having equal lengths with color codes as shown in left bottom 

corner) and name next to each terminal branch in each clade. The non-Myxococcales δ-

proteobacteria members are depicted here in blue fonts and other bacterial homologs are shown 

in green. Terminal clades having representations from same class or phylum are depicted as 

collapsed clades in bold fonts. The previously reported M. xanthus DK1622 CheA homologs are 

represented in dark pink font. 

Figure S5: The modular architecture of Che1-Che8, ECSS1-ECSS6, ACSS1-ACSS4 and 

orphan CSS as identified in myxobacterial genomes. 

Figure S6: Synteny studies of chemosensory systems: A) Conserved proteins in vicinity of 

Che6 and Che7 systems within Mx, Ms, and Ag, B) conserved proteins in vicinity of Che8 

system and C) conserved proteins in vicinity of the Che5 system 

Figure S7: CheB protein based phylogeny for all CheB homologs in order Myxococcales 

genomes. The black dot represents the previously known CheB homolog in M. xanthus DK1622 

CSS and name next to each terminal branch in each clade. 

 

Supplementary data: Protein sequences of all identified CSS modules within myxobacterial 

genomes based on RAST annotations 





y = 26.096x + 15.901 
R² = 0.3769 

p-value = 0.5446 

y = 0.2168x + 5.3069 
R² = 0.0186 

p-value = 0.0024 
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   Hpt Domain     P2 Domain    H-kinase_dim domain 
 

Domains                               LLELFLEEAEEQLEQLEQAL-------DAEDLQELARAAHTLKGSAGMLGLTELAELAHELEDLLD--RAGELELEPELLEALKALLEALRYEIKVKLDEDCLMKSV4VLKALEELGEIIKS2SVEDIEEEKFDEGFEVVLLTKESKEEIKEAL-ASISEIESVEVEESTLRVDAKRLDYLLNLVGELVITKARLNQSLEEFR-F--ENGLKASVTELKSSLQNLGRISGELQEGVMKK-----------------ERLHQ 

CheA__Ad-1__Ad1_0608                  LLATFLAEADETFAHMEQQLLALE2PEDDELLNALFRDVHTLKGAASLVSFDGARDVAHDLEDVLERLRQKTLAVTDALVTLLLQSVDVLRRAVAEA2GAGGGGASDAVLAFRARLAEAARA--------AVAERAAPSGAAEAPDAHEPHAPH3------------ARTLRVDVGKLDRMLNLSGEIAIARG5LERRGGVSA15LQELIMKARMVPIGPTFHQHVRTLRDLASNLGKQARLVMEGEDVEVDTAVIEHIRD 

CheA__Ad-2__Ad1_0617                  LLPRFRETTADRVEKISAALLEIE2AATPEVREELARELHTLKGEARMMGFAGISTVVHAAEDLLKALPAERP---GDRIDALLSACDTILPMLDAP--ADGGAAATALAERMRALISGGPAPEATAAAPAAPAPAAPPAAPPAAPSPPPREAE8AVPHAEEAPRAE7ASIRVDVDRLDEIAALAGDVMVEGA5SKDLVGLFA58LSERIGEARLIPLSGVLAGFPRAVRDMAHEQAKEVECVVRGAETGVDKSILLSLND 

CheA__Ad-3__Ad1_2498                  LAASYREEAGERVAELEATLLELE2PDDAELVSRAFRALHTIKGSGAMFGFDEVAAFTHELETVFEHVRGGRLAVTRELIGLALAGKDLVRGMLDGE-GGADGRERDRLVAAYRALAPDAEA-GAPTPAGGEQADAGCGAAGDAA91PSAEAAP12IARSTGGPARP4SSVRVAAAKLDHLVDLVGELVTAQSRLARLAAQAE16LRDTALDLRMVPIGTAFGRLRRVARDLAADLGKEIDLVTEGAETELDKTVIERLAD 

CheA__Ad-4__Ad1_2508                  LIGDFLEEGLDGLARADETLLAVE2GPHPDRTNALFRVFHTIKGVAGFLELGEIVSLAHTAETLLDHVRSGRAALAGEAFDVTFEATAALRSLLERL8DLLPDARVPGLVARIAAVSAAAEA9APAMPLATDLAATPVATAAPTAAIPPPRPAP13AEPASAAPAPP8ETVKVDLERVDSMVEMIGELIIVES4APELAAVAS15LQNVAMRMRMVPVRGAFQKMARLVRDLSRRTGKDVVLETSGEDTEMDRSMVERIED 

CheA__Ad-5__Ad1_2689                  LRATFLGELEDHVRSLTADLLALE4PDRAELLQRIFRTVHSVKGSSRAASVEAVEAQAARMERTLAAARDRPPEEARPLVDELLDAVDAIEEAGRRL-RGPGEREGAPLSAVVRPAEPPGAG7AARLDRLQALEAELRAARHAGEGARAPLEAL3------------VRRWRAEWAEDERVL2ALGRASAPPA5GRQAARLAR24LAEELRALRMVPFAEACAGLERAARDVARGAGKEVDVSIAGGEVSLDRAVADALRA 

CheA__Ad-6__Ad1_2838                  ALAEFVSEAQETIDALGHGLMQLE5DPDPDVLNGVFRAAHTLKGLSSMSGVERLTRLAHALEDLLDEVRLGRRRLDRPALDLLLEAPEVLSRIVAEE-ASGAAPASTDAAARLTDRLRAGEA5AADSLATVALGPEVLGILTEY103PRVEAPP13LSPAPEAPSDD8QAVRVDIHELDRLMNAVGELVLVKT5AERLRAEGR20LQAGILEVRMVPLEQVFDKLSRMVRKLAREVGKEIDLRVSGGEVELDKLIVEDLSD 

CheA__Ad-7__Ad1_4330                  YLSLYVAESGEHLAGYGRDLVEIE6RAVKATIDNLFRHAHSVKGMSAAMAFDGIATLAHKAEDLVDVFRGEPGRLDAGAVDVLLAAGDALAAMVQAA2GEKPEPDAA4VAEAARRCRAGEP12EPPAAAPPAPAPAPRPAPAPAA88PAAPAAP3PPAPARDAPSEPARTVRVKTEILDGFLDAVGELILATARIREVGRGLP19LHDKVMTVRMTPLALVTERLPRVARDLARAVNKQVELDVRGAEIEIDRAILEELSD 

CheA__AG_02030                        IIESFRTETEELFAEMEAGLLSFEAHPREEVLQTVFRGAHTLKGLAMSLRFPALTDFVHGVEDVLEALLERRRLATGELVTLLLSAVDHLRGLTAAA----VSGSGQ2MPAGAQRLLEQLRA---------------PGLTGPLPVGAQGAPEE3------------VRTLRVDVEKLDRIANLTGELSIARGRLTQVLAKGS16LQEEVNRVRMVPVGPLFRQNLRAVRELTGAQHKRARLVLEGEDVEVDTALVEGLRE 

CheA__AG-1__AG_03639                  LLKQFRELVGVRLERINRRIVELEAGASLEAGRTVLRELHGLKGEARMMGFDAINSVVHEMEELVRSTERAEHAMSAGSIDALLHAGDAVLVLAGAS2PAQTPPEVGKLVRWLQDCTRAEVS2PVPAPAPSPASPPVSRGEPAAA88PPATP--4RTGSAPGVRAGD3GSVRIGVASLDLLTSAVTNLTQVSR5TTRRLELAR49VADEVQRLRMLPLSVLFEPYPRMVRDLARELGKEVELVVDGEDTRADRAVVEALRD 

CheA__AG-2__AG_04173                  ALAEFVAEGTEILEALGKDLLVLD5DPDPDLINGIFRAAHSLKGLSALFGQERISKLAHQSEDLLDRLRLGKLSLDDQVLDSLIETLDVLQALLAEA5SDGLSGRVTELGTRLANLGVTAAAVDEDPLDRLELDAQVRAVFTEYE93PVAQS--44LLRAVEEASP52QTVRVDISRLDALMNTVGELLLIKANLQRMVETAR29LQQGLLEARMVPVGQVFDRLARLVRRIARDAGKEIDFVIGGGDVELDKLIVEELSD 

CheA__AG-3__AG_06034                  LLSKFQEVSADRLQKIQLGILDLEKPTADQAADEVARELHTMKGEARMLGLAAIGQLAHAAEDVLRAERDGRA-ATEVATDLLLRACDTISDLLEDT2AQSGTPASQEMVEALTAASGHAPP5KAPSRTAIPVVPVVPEVEATVEE8PAAAVSP3APARAAKAEHEE9RSIRVNVEVLDSLGLLAGDLLVESA5ASEVEALLQ59MADHVAEARLVPLSTVFDAFPRAVRDIARAQGKEVDLVIENADLGVDRSMLADVRD 

CheA__AG-4__AG_07070                  LWPIFAAETREQLQTIGTAVLGLE4EQAAEQLTALKREVHSLKGSAASLGLADVEQLMHAIEDGLARCAPGHV-PPPGLVETTLRSLSAMEAALNRG-DAGEIPTIEGLGPLLSALGRGGF15RDGLQTLEKLETSLGRLCSPGL74AEPAAAP3EVTARSAAGRRQ4RAVRVSVRTLDSLALQVEQLAAGRA5AEAHRELLE61VRDDLRDLRMVPASQVLEPLKRTVRELAARLGKDVELVLAGGDVRIDRRIVDVLKD 

CheA__AG-5__AG_07609                  PYRYFRIEARELIEQLTQGLFTLA2EGGAQILPELFRYAHTLKGAARVVGQVPLAELAHAVEDALSPYRNSGQALPVDSVHEFLRLVGQMAEALDAL-------------------------DAPPPAPAAEMTASEAAVAAVAAAVAAPEAPT-------------SEVVRVELARLDTLLEGLSEAVVQLG5VEALGQAQH59LRDGANTLRLVPTQTLFGPLELAARDAAASLGRQVEVRAEGGDVQIDGHVLAAVRQ 

CheA__AG-6__AG_08711                  LVAGFSTEAQEVCQKVTLDLLDLE6EALAKVYTRLARHLHTLKGSAASLGLQDLSSIAHKLEDALAPLRKDIKPMPRPMVDMLLHGLDLFLLRAAAH-AEGRGDALPDPTAALSQLVADAPPPEEADAMALAMAADSASAHAPAT19PVQAAPS3AAMSAADDDSAVEASWRVAAHQVTALMREVERLREFRM5LRDISKAVE37LEEGLKSITTRPVRTILEPLQRMVRDLSRQLGKQARLSVVGAEVSLDRRLLEKLKG 

CheA__AG-7__AG_09427                  YLGLFLTEASEHLEGLGRDLVQLEREGAPGVVDSMFRHAHSVKGMASSMGFESIAVVAHRVEDLVDAIRQDPTKLERSLVDLLLSATDVMLAQVRAV2SKPPDDASA4LADKVCAVTGRTP22AAARVAPEAVEAPPPSAPPASP93PPPAPVP3PGPVPAEAPRSA7RTVRVRTELLDYFLDTVGELLLATARLRELGKVLP19LHDKVMSARMTPLSLITDRLPRAARDIARRREREVDLVVTGAEIELDRAILDELAD 

CheA__AG-8__AG_09636                  VHAVFLTETEEQLVSLEQELLALEASPGPETLRAVFRTVHTLKGGTAVMGYSAAVELAHTLEELLTRLEAGVLVLHSGLGTLLLQSVDALRELVGLR------PVAEPDLRLPASDVHSLLA---STVAASRPVGTGPASVGAEWHGPETSAEP3SPSR--------ERTLRVGLDRLDRMLDLTGEIAIARG5LAQAHRYTP15LQELVMKVRMVPIGRTFQPFTRTVRDLCLATGKRVRLEVSGQDVEVDTTVTELIRD 

CheA__AG-9__AG_09749                  LMATFLEELEGHVAALNRDLLALE5ARFGELMTSLLRTVHSVKGASRAVSQALIETACHRLEEVLMVMQRQGR-TSPELMEVGFTAADALDDAGRRL-ALKQELRGSPLEALLPRLEEAALAPDAPRPTAPALPQPSSAPGPEAP21PVEAPAP3------------GLPVRVSAQKLDALLARSGELRVAGL5VEQVEAVHE43LDEEVRRARTLPFAEACAGLERNARDLALASGKQARLEVRGGALELDRSLLQGLRE 

CheA__CAP-1__CAP_0917-contig115       ARDEFFSEAQEIVEGLGRDLLALD6RVDPDLINDIFRAVHTLKGLAGLFGATRMATLSHELEEVLDNLRLGRIDVSPVVLDMLFRSIELYGRILQVE-KDGSELPIPEVDELLRELHRGFGQ2QQPLAAEYDLDPGLLAVLTEYE93PAMS2GP7SDPGALAAPPD18QTVRVDINKLDRLMNTVGELALVRS5VERLRATPA20IQQGILEVRMVPLGQVFDKLARVVRQISRDADKIVNLVITGAETEVDKLIVEELSD 

CheA__CAP-3__CAP_4269-contig31        LRQVFRGELEDTLTLLEDEAQALA6GELGRSVAEIYRAVHSLKGAAHAVGYPGLERLCHALESRLAPVRSGGA4RVAADLHVVLGALHAAAIQLASS----AQPDDEALAAAQRQIEGSGA16SSAPVASSASGAEGPSGVAAAW54PVITATS3TAPATAEAATEN5ETVRISVARLGDLFSSAEDLLASAG5LARHSVLAD68LSARARALRVVALDTLSPAIERAAGEMVRTLGRPVTVSIRAEGVEIDRRVRDGLRE 

CheA__CAP-5__CAP_6769-contig59        ILRVFLAEAEESFLDLEEALIRLE2PDDEEALGTLFRRVHSLKGDASSLGFERVTAFAHAMENVLDRLRSHALFVGRELVTVLLRCIDELRRMVPAA3GDVVSEEGKALLDQLAAMLGGGAL---DLPEAEARQQGVAPTYRPGGQA---------------------RTLRVDVEKLDRMLGLVGEIIVARN5LASEEGREG31LRSTIMQARMVPIGHTFRGYTRAVRDLAGKAGKIARLKIEGQEVEVDTRIVEQIRD 

CheA__CAP-6__CAP_8813-contig92        LLRAFRIEAREILEGLAEGLLDLE2PTRVDVVHRCFRLAHTLKGAARVARFPRVAEISHAIEDALAPHRGGEAVLEPTFVSDLLALVGALEHEVAGV----VPGQSG----------------------SAPAEGEGPTSLRFGE27--------------------LETVRVEIADLDATHAAVSEVNIQLG5AEGLRDAQR63VHRQLGALRLLPARTILPSLELSARDAALSQGVQVSFLATAEEVRLEGHILSAVRD 

CheA__Cc-10__Cc_7425                  YLGLFISEATEHLEALGRDLVELEREATASTVDSMFRHAHSVKGMASSMGFEPIAMLAHRVEDLVDAVRQDRKLLDRDLVDLLLSATDTLTAQVRAV2NREPELAEG4LGTRVQSLTGHAP26EGPSGASGSGTPGGSAGPAPG100PGVRA-67PPVLPVVAPAS10RTVRVRTELLDYFLDTVGELMLATARLREVGKVLP19LHDKVMSARMTPLSLITDRLPRAARDLARRKEREVELVITGAEIELDRAILDELAD 

CheA__Cc-11__Cc_7669                  LLDSFLEELEGHVVSLNRDLLALE3ARAKELVPGILRTLHSVKGASRAASASMVENACHRMEEVLEPLIHGRA-PSPDLFELCFATVDALDDAGRRL-AARQDLAGSPLETLLPQLEQAAHG------TPGQAPPGPAPKPAPAAPAPGARPPP-PLEAEPELSLPS6LPVRVSGQKLDALLGRSGELRVAML5AESLEALRD44LDDEVRRARMLPFEEGCTGLERAARDVAHGLGRRVRMEVHGGGLDLDRSLLQSLRE 

CheA__Cc-12__Cc_7687                  FLPAYLAEADELLASAQKDLLAVE6QAQPRAVRELFRALHTLKGLSAMVDVEPVVSLAHWMEASLRLADQAGGRLPESSVEPLVEGLRAIELRVRQL2GKTASPAPANLLERLEALGPQVRD3KRARPVKLDAEASFASRLAPS109PAPAEAP16AVLEEELEEPE5GLLRVEVSRLDEAMEWLASLVVNRSRLMRAVAALT21LRSAILRLRMVRVGDVLERLPLLVRGLRRATGKAVRLELDVGDAELDKAVADRLLP 

CheA__Cc-2__Cc_2402                   LLKQFRDLVTVRLERINRSLMELESGGNLEAGQRVLRELHGLKGEARMMGFSEINTLAHEMEELVRCAEPQRYRLSSESTDALLATADTVLALSGALQAGEPLLAVETLVATLQQRVIVES48ASPGAGASQFLATALRTETPG107PHPANPA10RSRPPAAPKH12TAVRIGVASLDMLTSAVTNLGQVAR5TARRLELAR49VSEEIQGLRMLPLSVLFEPYPRMVRDLARELGKEVELVVDGEDTRADRSVVEALRE 

CheA__Cc-3__Cc_2696                   ALAEFVAEATEILDALGRDLLALD5EADPEHINGIFRAAHSLKGLSGLFGQERISQLAHAAEDLLDRLRLGRLTLDDGVLDTLVDALDTFQALLGEASRSEEGPELS5MEDRMARLGSPPPAVEEDPLERLELDATVRAVFTEYE93PPPRDAA34AHPGAGSPRM35QTVRVDIGRLDGLINMVGELLLIKANLQRLAETSR27LQEGLLEARMVPVGQVFDKLARLVRKIAREAGKEIDFVSSGGEVELDKLIVEELSD 

CheA__Cc-4__Cc_3935                   LLKKFQEVTADRLQKIQLGVIDLEKETADQAADDVARELHTMKGEARMLGLAAIGQLAHAAEDVLRAEREGKT-ATETATDVMLRACDVLSDLIEDL2AHTGTSVTEEMVKALSEVSGHPVP5RKPAAQPPPAAPPKPAVQAPVAP8PAPAPAQ13AAKEEEAPSAA7RSIRVNVEVLDSLGLLAGDLLVESA5STETAQLFE59LADHVAEARLVPLSTVFDAFPRAVRDIAKTQNKEVDLVIENADIGVDRSMLADVRD 

CheA__Cc-5__Cc_4970                   VMREFLLESREHVQIIEATVLELE2PGSQPLLAQLFRSLHTVKGTCGFLGFSRLEALMHAAEEMLGLARDRRLVLDRERVSTLLAAADAARGTLEHIEATGLEPAVD-HSALLARMAGAAVG-------SAPQEVSEPLTPPGAVPWRGAATGV-------------DSKLRVDVALLDRLMNLMGELVLARNRILQCAASPT17VQQVVMKTRLQPVGQVWNRFPRLVRELAHGCGKQVRLQLQGADTELDKTLVEALHD 

CheA__Cc-6__Cc_5445                   IWPVFAAETREQIQAIGSKVLGLE4ARDADLLPSLKRVVHSLKGSAASLGLDDIERIVHAIEDGLSHVDVDQP-ISRGAVEAMLRGLSAIENALNRG-DAGEQPVVDGVASLLKALGHEEP14EDGLKALVALETALSTLVSPKV75PQPEPVN7KPVARASTPAPE7RAVRVSVKTLDSLALQVEHLVSGRA5TEGFRSLTD61IRDDLRDLRMVPASQVLEPLRRTVRETASRLGKEVTLELGGTDVRLDRRIVDALKD 

CheA__Cc-8__Cc_5604                   VLAVFADEAEGLISSMEENLIALEVSPADGLLPGILRGAHTLKGAAASLGFQAVTDYTHGVEDLLQALLDGRLAPDETRVSLLLGAVDHLRELCQAS----LAGVDS-LGAVHQSHLSRLRE-----GIVAGAPTEALPIPAALPRMPEARSTA-------------RTRVRMDMERLDRIVTLTAELSVARGRMAQFLARAE21LQEEVMKVRMVPVGPLFRQHLRTVRDLARSQQKLAQLELEGEDATLDTAVLDALRD 

CheA__Cc-9__Cc_6690                   LVAGFAVEAQEVIQKVTMDLLELE6DALAKIYTRLGRHLHTLKGSAASLGLQDLGDIAHKLEDALAPLKAHTQKMPRPVVDVLLHGLDLFMLRAQAH-ADGRGDDLPNPAAALAQLVAAAPPPEDAAVLPGGAFAQVPPTVAAAP--PAALSPP3SEAPAALEPAGE3AGWRVSATQVTSLMREVERLREVRL5SRELERVSA37LEEGLKAITTRPTRTILDPLQRMVRDLSRQLGKEARLSVVGAEVSLDRRLLEKLQG 

CheA__CYB-1__CYB_00257__contig1       IHGLFLAEAEEQLATLEQGLLALERTSGSPPLASLQCTLHTFKGGAGAVGLTAAVELAHLLEDLLTLLEARAVVLHAGLGSLMLQAVDVLREQVGLE------PASE-SAQRLPALEVRRLL-----ESTLKASQPVQARVTAPERPASPAEPT3------------EHTLRVGLGRLDRMLDLTGEIAIARG5LTQAHRYTP15LQELVMKVRMVPIGRTFQPFVRTVRDLGLAMGKQVRCELSGEDVEVDTTIAELIRD 

CheA__CYB-10__CYB_07226__contig66     LLATFAEESEELLTGMEEILVSLEEHPDQERLRSIFRAAHSVKGAAGALGFSGMTDVAHVLEDVLETLLERRPPVSDEHVTLLLATVDRLRELLQAVLAGQERPAQE3LVARLRNCCESLRQ----------QESRRGVFTRPAEESAVEVG--3------------GRTLRVDVEKLDRIAILTGELAIARTRLAQVLSTGT16LQEEVMRVRMVPVGPLFRQHLRTVRDLTRVERKWARLVLEGEDVEVDTALVEGLRE 

CheA__CYB-12__CYB_08422__contig7      LLKQFRELVGVRLERINRRIVELEAGASLEAGRTVLRELHGLKGEARMMGFDAINAVVHEMEELVRSTERADHALSAGSIDALLQAGDAVLVLSGAA3PPQPPPEVDKLVRWLKECTRLEQS8SAAPSSRAAPPPAPPPRPEPLE69PPAAPEP3GTGSSPAVRPGE3GSVRIGVASLDRLTSAVTNLTQVSR5TTRRLDLAR49VADEVQRLRMLPLSVLFELYPRMVRDLGRELGKEVELKVEGEDTRADRAVVEALRD 

CheA__CYB-13__CYB_09219__contig74     LMATFLEELEGHVAALNRDLLALE5ARAGELMNSLLRTVHSVKGASRAVSVGLIETACHRLEEVLAAVDNQGP-AHPELMELCFATADALDDAGRRL-ATKQDLKGTPLEELLPRLEDAAQSPESLRARALVPTPPEPARPAPATPPPASVTPA6PPPPESSAPAAEGLPVRVSAQKLDALLARSGELRVAGL5VETLEAVGE43LDEEVRRARTLPFAEGCAGLERNARDLARAAGKQVRLEVHGGALELDRSLLQGLRE 

CheA__CYB-2__CYB_00592__contig1       LVAGFSSEAQEVCQKVTLDLLELE6EALGKVYTRLARHLHTLKGSAASLGLQDLSSIAHKLEDALAPLRKDIKPMPRPLVDLLLHGLDLFLLRAQAH----ADGRGDALPDPAAALAQLVAD-----------APPPEEAAAVAS36PAPASAP3SAANAAAAAASA8AGWRVAAHQVTALMREVERLREFRM5LRDIGKVVE37LEEGLKSITTRPVRTILEPLQRMVRDLSRQLGKSSRLSVVGAEVSLDRRLLEKLRG 

CheA__CYB-3__CYB_01063__contig10      YLGLFLTEASEHLEGLGRDLVQLEREGARAVVDSMFRHAHSVKGMASSMGFESIAVLAHRVEDLVDAIRQDPSRLERTLVDLLLSATDAMLAQVRCV3RT-PEDASMLLGQLAER-VSLLT32PAPPPAPVEPEPAAAAPPAPAI94PVVAAAP3PASALQASAEA11RTVRVRTELLDHFLDTAGELLLATARLRELGKMLP19LHDKVMSARMTPLSTITDRLPRAARDIARRKEREVELIITGAEIELDRAILDDLAD 

CheA__CYB-4__CYB_02376__contig15      LLKVFLLECDEVFALMEEQLVGLEQQPDPERLRTIFRAAHTLKGNATCVELPAFVEFTHELEDLLEHLHTGELAVSHELVSLLLSAVDAMRELRGQL----AMGQVE-LTAQHRALMALM-R-----WARKELTAPAPATSEKEASPPAPPPPS3GRKPLAEEER--ARNLRVGINKLDQMVDLIGELSIAQGKLTAMLEGDR17LQELVMNVRMVPLGPTFRQYVRTVRDLAAARGKHVELVFEGEDVEMDTALVENVRD 

CheA__CYB-5__CYB_02509__contig15      IRMTFATEARDLLRQVERALHGLA4SERESRCRDMLRGLHTLKGAAAASRHEEVAHATHALEDMVHGVQAGRVTLEGVGLEGLFSGLERVYEALEPV------------------------------PAAAGAAASAPGMAFAGGASASEVEAF----------------LRVPPARVDALQALVGELVLGRL5ARRLVSARD68LEEGIRELRLMPLQPFLEESARGAREAARASGKEVRLEVRAGGAEVDRVVLMRLRE 

CheA__CYB-6__CYB_02845__contig17      PLLYFRIEARELLEQLTQGLLALD2EGGAEAVPELFRYAHTLKGAARVVGQVRLAEMAHAVEDALSPYRDSGNLLPADSVHEFLRLVGQMAVALDAL----------------------------------DAPPPAPEQEASQEE1IRLAEAP3------------SEVVRVELERLDTLLEGLSEAVVQLG5VESLAHAQQ59LRDGAHTLRLVPAQTLFGPLELAARDVASSLGRQVEVRAEGGDIQIDGHVLSAVRQ 

CheA__CYB-7__CYB_02941__contig18      LLQKFQEVSADRLQKIQLGVLDLEKPTADQAADEVARELHTMKGEARMLGLAAIGQLAHAAEDVLRAEREGKA-ATEVATDLLLRACDTIADLLEDH2AQVGTLASQEMCEALSAASGHPP15VRPAHAETVLEVMADAVEPAYA15PAPAAAP3AAKAEHEEPHHN4RSIRVNVEVLDSLGLLAGDLLVESA5ASQIESLLQ59MADHVADARLVPLSTVFDAFPRAVRDLSRSQAKEVELVIENADLGVDRSMLADVRD 

CheA__CYB-8__CYB_04457__contig30      ALAEFVAEGTEILESLGKELLVLD5EPEPDIINGIFRAAHSLKGLAALFGQERIARLAHQSEDLLDRLRLGRLSLDDQVLDLLIESLDVLQALLAEAAREESSDALNERVKVLGDRLSNLGT5DEDPLDRLELDAQVRSVFTEYE93PLALPAA26DVVPADAPLV49QTVRVDISRLDALMNTVGELLLIKANLQRMAESAR27LQEGLLEARMVPVGQVFDRLARLVRRIAREVGKEIDFVIGGGDVELDKLIVEELSD 

CheA__CYB-9__CYB_05874__contig5       LWPIFAAETREQLQTIGTAVLGLE4EQAAEQLTALKREVHSLKGSAASLGLSDIEQLVHAIEDGLARCSPGHV-PPPGLVDSTLRSLSAIEAALNRG-DAGEPPTIEGLAGLLAGLGRGGV14RDGLQTLEKLESALGRLCSPGL74PEPASAP3EVTARSAAGRRQ4RAVRVSVRTLDSLALQVEQLAAGRA5AEAHRELME62VRDDLRDLRMVPASQMLEPLKRTVRELAARLGKDVELVLAGGDVRIDRRIVDVLKD 

CheA__CYVI_01312__contig_400          LLATFAEESGELLTQMEETLVSMEEHPDEERLRSIFRGAHTVKGASAAMGFTGMTDVSHVLEDVLETLVERRLPVKDEHVTLLLSAVDRLRELLAAVLAGQEPPAEE3LVERLRACAEGLRQ-----------QEAPRTVYAPRVEEPGPEDAA3------------ARTLRVDVEKLDRIAILTGELAIARTRLARVLATGT16LQEEVMRVRMVPVGPLFRQHLRTVRDLTRGERKWARLVLEGEEVEVDTALVEGLRE 

CheA__CYVI_6__CYVI_04069__contig_245  LLKQFRELVGVRLERINRRIVELEAGASLEAGRTVLRELHGLKGEARMMGFDAINSVVHEMEELVRSTERAEHAMTAGSIDALLQAGDAVLVLAGAS2PAQPPPEVGKLVRWLQECTRAEVS2SVPASIPGPASPPVPPARKEAP71RMPPATP3VRTGSVSGVRAG4GSVRIGVASLDLLTSAVTNLTQLSR5TTRRLELAR49VADEVQRLRMLPLSVLFEPYPRMVRDLARELGKEVELVVDGEDTRADRAVVEALRD 

CheA__CYVI_7__CYVI_04444__contig_234  LWPIFAAETREQLQTIGTAVMGLE4EQSAEQLIALKREVHSLKGSAASLGLADIEQLMHALEDGLARCAPGHV-PPPGLVETTLRILSAMEAALNRG-DAGEMPAIEGLGPLLAALGRGGE15RDGLQTLEKLETSLTRLCSPGL80AEPAAAP3EVTARSAAGRRQ4RAVRVSVRTLDSLALQVEQLAAGRA5AEAHRELLE61VRDDLRDLRMVPASQMLEPLKRTVRELAARLGKDVELALAGGDVRIDRRIVDVLKD 

CheA__CYVI-1__CYVI_00732__contig_480  YLGLFLTEASEHLEGLGRDLVQLEREGAPAVVDSMFRHAHSVKGMASSMGFESIAVVAHRVEDLVDAIRQDPAKLERSLVDLLLSATDVMLAQVRAV2SKPPDDASS4LAEKVSAVTGRTG20AAARVSPQAVEAPPPPASEPAA93PAVVAPP7SGLVPAEAPRAS7RTVRVRTELLDYFLDTVGELLLATARLRELGKVLP19LHDKVMSARMTPLSLITDRLPRAARDIARRREREVDLVITGAEIELDRAILDELAD 

CheA__CYVI-2__CYVI_00886__contig_453  VHAVFLTETEEQLVSLEQELLALEASPGPETLRAVFRTVHTLKGGTAVMGYSAAVELAHTLEELLTRLEAGVLVLHSGLGTLLLQSVDALRELVGLRPVTEPDLRLP3VHGLLASTVAASRP--------VSSGPAQAGAEWHGP22AEPAEPA3------------ERTLRVGLDRLDRMLDLTGEIAIARG5LAQAHRYTP15LQELVMKVRMVPVGRTFQPFTRTVRDLCLATGKRVRLEMSGQEVEVDTTVTELIRD 

CheA__CYVI-3__CYVI_01866__contig_332  ALAEFVAEGTEILEALGKDLLVLD5DPEPDLINGIFRAAHSLKGLSALFGQERISKLAHQAEDLLDRLRLGKLSLDDQVLDSLIETLDVLQALLAEA5SDALSGRVTELGTRLANLGMTSAAVDEDPLDRLELDAQVRAVFTEYE93PPSVETP26VQAPLLRAVE56QTVRVDISRLDALMNTVGELLLIKANLQRMVEASR29LQQGLLEARMVPVGQVFDRLARLVRRIARDAGKEIDFVIGGGDVELDKLIVEELSD 

CheA__CYVI-4__CYVI_03221__contig_279  LVAGFSTEAQEVCQKVTLDLLDLE6EALAKVYTRLARHLHTLKGSAASLGLQDLSAIAHKLEDALAPLRKDIIPMPRPMVDMLLHGLDLFLLRAQAH-AEGRGDALPDPTAALAQLVADAPP3ADEAMLAMAMAAGAPVHAAPATPAPVQAAPS-QPAAALSAADDD4ASWRVASHQVTALMREVERLREFRM5LRDISKAVD37LEEGLKSITTRPVRTILEPLQRMVRDLSRQLGKQARLSVVGAEVSLDRRLLEKLKG 

CheA__CYVI-5__CYVI_03314__contig_273  LMATFLEELEGHVAALNRDLLALE5ARFGELMTSLLRTVHSVKGASRAVSESLIETACHRLEEVLLVVQQREH-TTPELMEVCFTAVDALDDAGRRL-ALKQELRGSPLEALLPRLEAAARE--PGALRPTAPAAPEPPGTHEASPPPPTVEAS5------------GLPVRVSAQKLDALLARSGELRVAGL5VEQVEAVHE43LDEEVRRARTLPFAEACAGLERNARDLALASGKQARLEVRGGALELDRSLLQGLRE 

CheA__CYVI-8__CYVI_06560__contig_129  PYRYFRIEARELIEQLTQGLFTLA2EGGAQILPELFRYAHTLKGAARVVGQVPLAEMAHAVEDALSPYRNSGQALPVDSVHEFLRLVGQMAEALDAL-------------------------DAPPPAPAAETVSSEAAVAAVAAAVAAPEAPT-------------SEVVRVELARLDTLLEGLSEAVVQLG5VEALGQAQH59LRDGANTLRLVPTQTLFGPLELAARDAAASLGRQVEFRAEGGDIQIDGHVLAAVRQ 

CheA__CYVI-9__CYVI_07038__contig_107  LLSKFQEVSADRLQKIQLGILDLEKPTADQAADEVARELHTMKGEARMLGLAAIGQLAHAAEDVLRAERDGRA-ATEVATDLLLRACDTISDLLEDT2AQSGTPASQEMVEALAAASGHAPP7PSHTAIPVVPAAPVPVVEATLEE8PAAAVSP3APARAAKAEHDE9RSIRVNVEVLDSLGLLAGDLLVESA5ASEAEALLQ59MADHVAEARLVPLSTVFDAFPRAVRDIARAQGKEVDLVIENADLGVDRSMLADVRD 

CheA__HM-1__HM_0590__contig_1         LLKQFRDLVGVRLERINRAIVELDSGGNVETGRKALRELHGLKGEARMMGFDSINVLVHEMEELVKSSEPVSYSMSHDSADALLKSADAVMILSGLV-ASDDAPEVEKLVTWLRERTKSEQ13AVPKPASTPAQTPAPGTASAAS87PGAAASS3GPSVQPARPEPR2RSVRIDVSSLDLLTSAATNLTQVAR5NGRRLGLAR49VVEEVQRVRMLPLSVLFEPYPRVVRDLARELGKEVDLVMDGEDTRADRAVVEALRE 

CheA__HM-10__HM_6384__contig_4        VRTAFRAEATELLAGLEKDFLALESASDPAAIESVLRSVHTLKGNSLLMGFPAASEVAHRVEDLLARLSHRTRPVTAELVTLLLQAVDTLRVMLAAH2EGREAPDVPEIQRRLQEAAGAELP-----------TDSAPAPEGATPEKAAEAPVP3------------ERTLRVGLDRLDRMLDLTGEIAISRGRLTAMLEQAH19LQELVLKARMVPIGRAFQPFARTLRDLCEASGKLVRLEVSGEDVEVDTAVVDLIRD 

CheA__HM-11__HM_6780__contig_5        VFSHFQVEARELLEQLSQGFVSLQ2GEDPQVVPQLFRWAHTLKGAAQVVKQAQLAEMAHALEDALAPYRAQGAPLPRESVGEFLKLVGQMRGVLEAV----GSPAPS---------------------------------------32TPEAAP3------------2ETVRVELAALDELLDGVAEAVVQLG5VEAVGQARR59LRDASHALRLVPASSLAQPLELAAHEAAASLGKRVSFELEGEDVRLDGHVLAAVRQ 

CheA__HM-12__HM_8313__contig_8        ALAEFVAEATEILDTLNKDLLTLD5EVDPDLINGIFRAAHSLKGLAGLFGQDRIARLAHGMEDLLDRLRLGKLVLDDTTLDSLVEALDVLQSLLVDA2GETSSSQSS4LIERFSHLGEPSAPGEEDPLDRLDLDSQVRAVFTEYE93PPTPTAP31VLPPPPVPDD44QTVRVDIRRLDGLMNTVGELLLIKANLQRMAETAR27LQGGLLEARMVPVGQVFDKLARLVRRIAREAGKEIDFLSSGGEVELDKLIVEELSD 

CheA__HM-13__HM_9012__contig_9        LLKKFQEVTADRLQKIQLGVLDLEKENAEQAADDVARELHTMKGEARMLGLAAIGQLAHAAEDVLRAEREGKT-ATEVATDLLLRACDVLSDLIEDL2AHTGTQGSEEMVKALAEASGHPAP3NKPQAAKPAPAAKPAPAAAPVS15PAKASAP5QAKPEDEAPAAE9RSIRVNVEILDSLGVLAGDLLVESA5GLETAQLFE59MADTVAEARLVPLSTVFEAFPRAMRELARNQGKEVDLVIENSDMGVDRSMLSDVRD 

CheA__HM-2__HM_1687__contig_13        IWPIFSAETREQIQAIFEKIEILE4GRDPDLFPSMKRLVHSLKGSAASLGLSEIEQVVHAIEDGLARFRWDEQ-LPGEVVSVTVRGLQKIEDALGRG-DQGGEPVIDGLAELLASLGRGGE21QDAMMVLGKLEEALIALVSPDV80PAAAPVP9AASEASTAPAPS9QAVRVSVKTLESLGLQVEHLISGRA5TDALRDLLD61VRDDLRDMRMVPAAQVLEPLRRTVREVSSRLGKQVELFISGGDVRLDRRILDALKD 

CheA__HM-3__HM_2062__contig_14        LVAGFAAEAQEVCQKVTMDLLDLE6DGLTKAYQRLGRYLHTLKGSAASLGLQDLSEIAHKLEDALAPLRATVQQMPRQVVDVLLHGLDIFMLRVHAH-ADGRGDSLPDYTVALAQLVTEAPP9PAPAAPAASAAPAAPAVVKPATKPPSPATVT3TMTSSLDGSRDE8AGWRVSSRQVTTLMREVERLREVRL5SRELERVVT37LEEGLKAITTRPVRTILEPLQRMARDLSRQLGKEARLSVVGAEVSLDRRLLEKLNG 

CheA__HM-5__HM_4035__contig_22        LMATFLEELEGHVAALNRDLLAWE5GRVRELLSTLLRTVHSVKGASRAVSLGLVELVCHRLEEVLATVQPGQP-VNPEVFELGFAVADALDDARQRL-GRKQELAGSPLEALLPRLAAAAQG---QGTAPVPPAPAAPAPTAQAPQAPESRPEP3ASSAE-------ALPVRVSAQKLDALLARSGELRVSSL5AEWAESLRE43LDEEVRRARTLPFAEACEGLERTARDVARSAGKQVRLEILGGSLELDRSLLQGLRE 

CheA__HM-6__HM_4061__contig_22        FLPAYLTEVEELLGIANTQLLALE6SASPRTVRELFRALHTIKGLSAMVDVEPIVSIAHWMEAALRQADHAGGRVPEDSIEPLMQGLRAIEQRVHQL--AAGKPVAG4LLDRLEQLDATERG3SPAAPARLELEPTLAAKLSTS114PASLPPP4SLLNEEEAAAAE4GVLRVEVSRLDEALERLAALVVTRSKLARAVATLT21LRASILHLRMVRVGEVLERLPLLVRGLRRTMGKQVRLEMDVGDAELDKSVADRLQP 

CheA__HM-7__HM_4631__contig_28        YLGLFVTEASEHLESLGRDLVQLEKEGGASAVDSMFRHAHSVKGMASSMGFEPIATLAHRVEDLVDAVRQDASRLNRELVDLLLAATDTMLAQVRSV2NKPPDEAGT4LAARVSALTGQAP20DPSVPVPATAPPLPPSVNTPVP92PVITAPP3PSAAAPVATEGA8RTVRVRTELLDYFLDTVGELMLATARLREVGKELP19LHDKVMSARMTPLSLITDRLPRTARDIARKRGRDVDLIITGAEIELDRAILDELAD 

CheA__Ho-2__HO_3299                   LRAVFRDELEDHLTTLERETVTLA6ETIYAAVREIFRAVHSLKGAARAVDYPVLERICHSLESSLVHIRAPSPDINAESVRVATERTMAAILSWSAE----------HLNKTVRFQAPGAAT7ATTAPPRGPAPAPPPRSEPTPAPAPAPAPAP10LPPADEAPTGR6DTVRVSAERVGRILVQTEELVALSV5RTGFASFGD59LAHDTRLLRLVRVDSLRPVLERTVIETARSLGKVVSFAFEGGDAEFDRRVIERLRD 

CheA__Ho-4__HO_6994                   RLDAFRHQVSEHISVLTVAWIRME2LENDENTQNLRRTLHTLKGEAGLLRFRHIADLAHALEDLICDLMQRGVAPDAQAGKVVLDAFDLIEILAEQE-PEEPAPALRPMLAAIEHLRVPGDE7EEITARVRDAAPGSRSGSGSGS34PVPSPVE4SPMRDSGGRGLE8YSVRVRPAQLDRMRDIIGELLLART5ANSLHAQRY45LDEVARELRMVSVKVLFDRFPGAVHRIAHDLGREVNLHCEDDAVEADRDVLEALDA 

CheA__Mf-10__Mf__6818                 LLRQFRDLVTVRLERITRSLMELEAGASAEAGRGVLRELHGLKGEARMMGFDDINVLVHEMEELVRCTEPLRYALSPASTDALLTTADAVLVFSGTQTAEEPPPAVERLVAWLQECIRSESV9AAGSTASPEVAPPAGGGAASGA64AGLRATS3TAQGATVSRQPE4TTVRIGVESLDLLTSAVTNLTQVAR5NARRLALAR49LVEEVQTLRMLPLSVLFEPYPRMVRDLSRALGKEVELVVDGEDTRADRAVVEALRE 

CheA__Mf-2__Mf__2344                  FLPAYLAEAEELLGTGHRQLLAME6LANPRAVRELFRAVHTIKGLSAMVDVEPIVDITHWMETCLRHADRAGGRLPEASVEPLMEGLREIEQRVRQL2GKQAAPVPPGLLSRLEALEAEGSS4PRAAPAALALEEAVATRLSAAE91PASAPEP3-LAAPDEEPEEA4GSLRVEVSRLDEALERLAALVVNRSRLARAVAALT21MRAAILRLRMVRVGDVLERLPLLVRGLRRSTGKSVRLELDVGDAELDKAVADRLLP 

CheA__Mf-3__Mf__2357                  LLATFLEELEGHVVSLNRELLALE5ARIAERVASLLRTLHSVKGAARAASATLVETACHRMEELLERVRDTGA-GTPDVYELCFTTVDALDDAGRRL-AARQDLAGSPLETLLPQLERAAGS2PARAAPPSEPRPPPSEPRGDLA15PAPSTSA3----AGGAPSGA2LPVRVSAQKLDALLARSGELRVATL5AEALEAVRE44LDDEVRRARTLSFEEGCEGLERAARDVARSLGRQARLEIQGGALELDRSLLQGLRE 

CheA__Mf-4__Mf__2631                  YLGLFISEATDHLEALGRDLVELEREGSSSAVDSMFRHAHSVKGMASSMGFEPIAIVAHRVEDLVDAVRQDRGRLDRDLVDLLLTAADTMLAQVRAV2GKPPDDAAA4LSQRVTTMTGHAP28SSGGPESGGGGSGPAGGGSPGS99PAPNVPP30LKSAASAPI112RTVRVRTELLDYFLDTVGELMLATARLREVGKVLP19LHDKVMTARMTPLSLITDRLPRAARDIARRKEREVDLVITGAEIELDRAILEELAD 

CheA__Mf-5__Mf__3269                  LVAGFAVEAQEVVQKVTMDLLELE6DALTKLYVRLGRHLHTLKGSAASLGMQDLSDIAHKLEDALAPLKAHPQKMPRPVVDVLLHGLDLFLLRAQAH-ADGRGDALPDPAAALAQLVADAPP--PEEAAAMVAASGGPAAAAPAAAAPQPTAAE-PVSVPDTLPESSDAGWRVSSWQVTALMREVERLREVRL5GRELERVAQ37LEDGLKAITTRPVRTILDPLQRMVRDLSRQLGKEARLSVVGAEVSLDRRLLEKLQG 

CheA__Mf-6__Mf__4270                  IWPVFSAETREQIQAIGSKVLGLE4GREPDLLPSLKRLVHSLKGSAASLGLDDIEQVVHAIEDGLAAFNQEER-LPRDTVEAMLRGLSAIEGAMARG-DAGQTPAVEGLASLLAALGHESA11AQGMEVLDLLEAGLSALCSPDV85PTPVPTE3AAQGPAGAVAPP7QTVRVSVKTLESIALQVELLLAGRA5GAAHRVLMD61ARDDLRDLRMVPASQVLEPLRRTVRETAARLDKQVTLELTGGEVRLDRRILDALKD 

CheA__Mf-7__Mf__5751                  VLAVFADEAEELLSSMEETLIALEARPDEERLRTLLRLAHNLKGSASSLGFQSLTDYVHGAEDLIQALLDQRLGVGEPWISLLLGAVDHLRELTRAA3VDQLAPAHQEQLGRMRDGGATGQS3ASPAPVAVPFEDGSLRMETRAASR--------------------GRSLRMDVERLDRIVTLTAELSIARGRMTQFLMEAE21LQEEVMRVRMVPVGPLFRQHLRTVRDLARAQDKLALLELEGEDVTMDTAVLEALRD 

CheA__Mf-8__Mf__5849                  LLKKFQEVTADRLQKIQLGVLDLEKETADQAAEDVARELHTMKGEARMLGLAAIGQLAHAAEDVLRAEREGKT-ATEVATDVLLRACDVLSDLNEDL2ANTGNPASEEMVRMLAEVSGQTPP4ARPAAPPAPVAAPVAAPVAVAA36VGNAAAP12HGRDEEAPSAA6RTIRVNVEVLDSLGLLAGDLLVESA5SSETEALFE59MADHVAEARLVPLSTVFDAFPRAVREMSRTQGKEVDLVIENADIGVDRSMLGDVRD 

CheA__Mf-9__Mf__6430                  ALAEFVAEATEILDALARDLLVLD5EADPDLVNGIFRAAHSLKGLSGLFGQERISRLAHGTEDLLDRLRLGKLLLDGAVLDALIEVLDAFQALLGEAARGAESEVLSGRVEAMAARLASMGA5EDDPLDRLELDAQVRAVFTEYE93SEAHSTP26PPPPPDASVS14QTVRVDIGRLDGLINMVGELLLIKANLQRLAESAR27LQEGLLEARMVPVGQVFDKLARLVRRITREAGKEIELAISGGEVELDKLIVEELSD 

CheA__Ms-1__Ms__3141                  IWPVFSAETREQIQSIGAKVLGME4AREADLLPSLKRLVHSLKGSAASLGLDDIENVVHAIEDGLAHTRTDVG-LPRDAVESMLRGLSGIESAMARG-DAGQSPEVEGLASLLKSLGRDVA11AKGLEVLDFLEASLRALCSPDV81PKVVPAQ6TPGMPVAAPEAR5HTVRVSVKTLDSLALQVELLMSGRS5SESYRAMSD61ARDDLRDLRMVPASQLLEPLRRTVREVSARLSKDVALELAGGEVRLDRRILDALKD 

CheA__Ms-2__Ms__3877                  LLKKFQEVTADRLQKIQLGVLDLEKETAEQAADDVARELHTMKGEARMLGLAAIGQLAHAAEDVLRAEREGRT-ATEIATDVMLRACDVLSDLIEDL2ANLGTSASEEMVRAMEGVSGQSAP6PAPTPPPLPVAAPPPVVAAPVA43PPAAHAP3SGKGEEEAPSAA6RTIRVNVEVLDSLGLLAGDLLVESA5SSETEALFE59MADHVAEARLVPLSTVFDAFPRAVRDMARTQSKEVDLLIENADIGVDRSMLGDVRD 

CheA__Ms-3__Ms__5284                  ALAEFVAEATEILDSLGKDLLVLD5EADPERVNGIFRAAHSLKGLAGLFGQERISRLAHGTEDLLDRLRLGKLLLDDSVLDTLIEALDAFQSLLAETARGSETEVLTQRVNGMAERLARLGE5DEDPLERLELEAQVRSVFTEYE93PPVSATP26DSVAQAARVP92QTVRVDIGKLDGLINMVGELLLIKANLQRLAESAR27LQEGLLEARMVPVGQVFDKLARLVRRITRDAGKEIDFVIGGGEVELDKLIVEELSD 

CheA__Ms-4__Ms__5721                  LLRQFRDLVTVRLERINRALMELEAGANVESGRGALRELHGLKGEARMMGFDDINSLVHEMEELVRCAEPKRYLLSADSTDALLSAADAVLLLSGAP2SGTTSPEVERLVGWLQACIRAEAE9EGGEAKARDLSASSAALARAAS91PRAEATP26ATKAHSVPRQP4DAVRIDVASLDLLTSAVTNLSQIAR5HARRLALAR49VVEEVQGLRMLPLSVLFEPYPRMVRDLSRALGKEVELVVDGEDTRADRAVVEALRE 

CheA__Ms-5__Ms__6755                  LVTGFAVEAQEVIQKVTMDLLELE6AALGKLYVRLGRHLHTLKGSASSLGLQDLGDIAHKLEDALAPLKASARKMPRSVVDVLLHGLDLFMLRAQAH-ADGRGDALPDPAAALAQLVAEGPA-PEQVSASVPADAAVSPLGAQEE50PDGALAM----NPDALPESADTGWRVGARQVTALMREVERLREVRL5GRELERVVT37LEEGLKAITTRPVRTILDPLQRMVRDLSRQLGKEARLSVVGSELSLDRRLLEKLQG 

CheA__Ms-6__Ms__7420                  YLGLFISEATEHLESLGRDLVQLEREGSSSAVDSMFRHAHSVKGMASSMGFESIAIVAHRVEDLVDAVRQDRGRLDRDLVDLLLSASDTLLAQVRAV2GRQPDDASA4LGQRVTVMTGHAP25GGDPSGSTGSGGATGSGGAAGA97PPVSPAS28ALPGERAEE112RTVRVRTELLDYFLDTVGELMLATARLREVGKVLP19LHDKVMTARMTPLSLITDRLPRAARDIARRKEREVDLVITGAEIELDRAILDELAD 

CheA__Ms-7__Ms__7688                  LLATFLEELEGHVASLNRDLLALE5TRSGELVASLLRTLHSVKGAARAASALLVETACHRLEEVLEPLRDGRG-GTPELFELCFTAVDALDDAGRRL-ATKQELTGSPLENMLPELRRAADA3LPSAPAEQASEAESPRAGGPGD75PTRASSP6ATSTSPSEPTSN8LPVRVSAQKLDALLARSGELRVAAL5TDALETIRE44MDDEVRRARTLPFLEGLSGLERAARDVARSEGKKVRLDILGGSLELDRSLLQSLRE 

CheA__Mx-2__MxDK1622__2701            IWPVFSAETREQIQAIGSKVLGLE4GREPDLLPSLKRLVHSLKGSAASLGLDDIEQVVHAIEDGLATFNQEER-LPRDTVEAMLRGLSAIEGAMARG-DAGQSPVVEGLSSLLAALGHESA11AQALEVLDLLEAGLSALCSPDV85PSPAPVE3AQGPAGAAATTE6QTVRVSVKTLESIALQVELLLAGRA5GAAHRVLMD61ARDDLRDLRMVPASQVLEPLRRTVRETSARLNKQVTLELSGGEVRLDRRILDALKD 

CheA__Mx-3__MxDK1622__4156            LLKKFQEVTADRLQKIQLGVLDLEKETADQAAEDVARELHTMKGEARMLGLAAIGQLAHAAEDVLRAEREGKT-ATEVATDVLLRACDVLSDLNEDL2ANTGNPASEEMVRMLAEVSGQTPP9PPPAPPPAPVAAPVVTPAAVAA68PGAHAAA7AHGRDEEAPSAA6RSIRVNVEVLDALGLLAGDLLVESA5SSETEALFE59MADHVAEARLVPLSTVFDAFPRAVREMSRTQGKEVDLVIENADIGVDRSMLGDVRD 

CheA__Mx-4__MxDK1622__4772            ALAEFVAEATEILDALARDLLVLD5EADPDLVNGIFRAAHSLKGLSGLFGQERISRLAHGTEDLLDRLRLGKLLLDGAVLDALIEALDAFQALLGEA2GAESESLSARVEAMAARMASMGAP4ADDPLDRLELEAQVRSVFTEYE93PDAPV3D26AKDAPAAGH112QTVRVDIGRLDGLINMVGELLLIKANLQRLAESAR27LQEGLLEARMVPVGQVFDKLARLVRRITREAGKEIELAISGGEVELDKLIVEELSD 

CheA__Mx-5__MxDK1622__5159            LLRQFRDLVTVRLERITRSLMELESGASAEAGRGVLRELHGLKGEARMMGFDDVNVLVHEMEELVRCTEPLRYALSPASTDALLTTADAVLVFSGTQAADEPPPAVERLVAWLQECVRSESV9AEGAPATSEAAGRVGAQGGPHS48AGARAAS5QGSNGLTAPRQP5TAVRIGVESLDLLTSAVTNLTQVAR5NARRLALAR49LVEEVQTLRMLPLSVLFEPYPRMVRDLSRALGKEVELVVDGEDTRADRAVVEALRE 

CheA__Mx-6__MxDK1622__6041            LVAGFAVEAQEVVQKVTMDLLELE6DALTKLYVRLGRHLHTLKGSAASLGMQDLSDIAHKLEDALAPLKANPQKMPRPVVDILLHGLDLFLLRAQAH-ADGRGEALPDPAAALAQLVADAPP----PEEAAAMVAATGGLAAVAA77PSAEP----VLVPDALPESADAGWRVSSWQVTALMREVERLREVRL5GRELERVAV37LEDGLKAITTRPVRTILDPLQRMVRDLSRQLGKEARLSVVGAEVSLDRRLLEKLQG 

CheA__Mx-7__MxDK1622__6697            YLGLFISEATDHLEALGRDLVELEREGSSSAVDSMFRHAHSVKGMASSMGFEPIAIVAHRVEDLVDAVRQDRGRLDRDLVDLLLTAADTMLAQVRAV2GKQPDDSAA4LSQRVTTMTGQAP56GSGTTGGGPDGSGTAGGAGGSS98PGTDAGS9SLKAAASAPL112RTVRVRTELLDYFLDTVGELMLATARLREVGKVLP19LHDKVMTARMTPLSLITDRLPRAARDIARRKEREVDLVITGAEIELDRAILEELSD 

CheA__Mx-8__MxDK1622__6956            LLATFLEELEGHVVSLNRELLALE5ARMAELVASLLRTLHSVKGAARAASATRVETACHRMEELLEQVRDAGA-GTPDVYELCFTTVDALDDAGRRL-AAREDLAGSPLESLLPQLERAAGR2GAPAPTSAAPPPSPPPMLTDAVPSPPAAAAS3HPSGGASAGAE-ALPVRVSAQKLDALLARSGELRVATL5ADALESVRE44LDDEVRRARTLSFEEGCEGLERAARDVARSLGRQVRLEIHGGALELDRSLLQGLRE 

CheA__Mx-9__MxDK1622__6971            FLPAYLAEAEELLGMGHRQLLALE6LPHPRAVRELFRAVHTIKGLSAMVDVEPIVDIAHWMETCLRHADRAGGRLPEASVEPLMEGLREIEQRVRQL2GKQAAPVPPGLLSRLEALDAEGAP4ARAAPAALALEEAVASRLSAVE86PLAAVAP9ESALADEEPEEA4GSLRVDVSRLDEALERLAALVVNRS5VAALTAAGA17MRTAILRLRMVRVGDVLERLPLLVRGLRRSTGKSVRLELDVGDAELDKAVADRLLP 

CheA__MxDZ2-2__MxDZ2__1064            LVAGFAVEAQEVVQKVTMDLLELE6DALTKLYVRLGRHLHTLKGSAASLGMQDLSDIAHKLEDALAPLKANPQKMPRPVVDILLHGLDLFLLRAQAH-ADGRGEALPDPAAALAQLVADAPP----PEEAAAMVAATGGLAAVAAPVPSAEP----VLVPDALPESADAGWRVSSWQVTALMREVERLREVRL5GRELERVAV37LEDGLKAITTRPVRTILDPLQRMVRDLSRQLGKEARLSVVGAEVSLDRRLLEKLQG 

CheA__MxDZ2-3__MxDZ2__1135            LLKKFQEVTADRLQKIQLGVLDLEKETADQAAEDVARELHTMKGEARMLGLAAIGQLAHAAEDVLRAEREGKT-ATEVATDVLLRACDVLSDLNEDL2ANTGNPASEEMVRMLAEVSGQTPP9PPPAPPPAPVAAPVVTPAAVAA18PGAHAAA7AHGRDEEAPSAA6RSIRVNVEVLDALGLLAGDLLVESA5SSETEALFE59MADHVAEARLVPLSTVFDAFPRAVREMSRTQGKEVDLVIENADIGVDRSMLGDVRD 

CheA__MxDZ2-4__MxDZ2__1996            LLRQFRDLVTVRLERITRSLMELESGASAEAGRGVLRELHGLKGEARMMGFDDVNVLVHEMEELVRCTEPLRYALSPASTDALLTTADAVLVFSGTQAADEPPPAVERLVAWLQECVRSESV9AEGAPATSEAAGRVGAQGGPHS98AGARAAS5QGSNGLTAPRQP5TAVRIGVESLDLLTSAVTNLTQVAR5NARRLALAR49LVEEVQTLRMLPLSVLFEPYPRMVRDLSRALGKEVELVVDGEDTRADRAVVEALRE 

CheA__MxDZ2-5__MxDZ2__3041            ALAEFVAEATEILDALARDLLVLD5EADPDLVNGIFRAAHSLKGLSGLFGQERISRLAHGTEDLLDRLRLGKLLLDGAVLDALIEALDAFQALLGEA2GAESESLSARVEAMAARMASMGAP4ADDPLDRLELEAQVRSVFTEY170PDAPV3D26AKDAPAAGH112QTVRVDIGRLDGLINMVGELLLIKANLQRLAESAR27LQEGLLEARMVPVGQVFDKLARLVRRITREAGKEIELAISGGEVELDKLIVEELSD 

CheA__MxDZ2-6__MxDZ2__4527            YLGLFISEATDHLEALGRDLVELEREGSSSAVDSMFRHAHSVKGMASSMGFEPIAIVAHRVEDLVDAVRQDRGRLDRDLVDLLLTAADTMLAQVRAV2GKQPDDSAA4LSQRVTTMTGQAP56GSGTTGGGPDGSGTAGGAGGSS98PGTDAGS9SLKAAASAPL112RTVRVRTELLDYFLDTVGELMLATARLREVGKVLP19LHDKVMTARMTPLSLITDRLPRAARDIARRKEREVDLVITGAEIELDRAILEELSD 

CheA__MxDZ2-7__MxDZ2__5813            LLATFLEELEGHVVSLNRELLALE5ARMAELVASLLRTLHSVKGAARAASATRVETACHRMEELLEQVRDAGA-GTPDVYELCFTTVDALDDAGRRL-AAREDLAGSPLESLLPQLERAAGR2GAPAPTSAAPPPSPPPMLTDAVPSPPAAAAS3HPSGGASAGAE-ALPVRVSAQKLDALLARSGELRVATL5ADALESVRE44LDDEVRRARTLSFEEGCEGLERAARDVARSLGRQVRLEIHGGALELDRSLLQGLRE 

CheA__MxDZ2-8__MxDZ2__5828            ----------------MRPLAAVA---------------------PRTPALAPLPESALADEEPEEARRGGGS-------------------------------------------------------------------------------------------------LRVDVSRLDEALERLAALVVNRSRLTRAVAALT21MRTAILRLRMVRVGDVLERLPLLVRGLRRSTGKSVRLELDVGDAELDKAVADRLLP 

CheA__MxDZ2-9__MxDZ2__7675            IWPVFSAETREQIQAIGSKVLGLE4GREPDLLPSLKRLVHSLKGSAASLGLDDIEQVVHAIEDGLATFNQEER-LPRDTVEAMLRGLSAIEGAMARG-DAGQSPVVEGLSSLLAALGHESA11AQALEVLDLLEAGLSALCSPDV85PSPAPVE3AQGPAGAAATTE6QTVRVSVKTLESIALQVELLLAGRA5GAAHRVLMD61ARDDLRDLRMVPASQVLEPLRRTVRETSARLNKQVTLELSGGEVRLDRRILDALKD 

CheA__MxDZF1-2__MxDZF1__1089          LVAGFAVEAQEVVQKVTMDLLELE6DALTKLYVRLGRHLHTLKGSAASLGMQDLSDIAHKLEDALAPLKANPQKMPRPVVDILLHGLDLFLLRAQAH-ADGRGEALPDPAAALAQLVADAPP----PEEAAAMVAATGGLAAVAAPVPSAEP----VLVPDALPESADAGWRVSSWQVTALMREVERLREVRL5GRELERVAV37LEDGLKAITTRPVRTILDPLQRMVRDLSRQLGKEARLSVVGAEVSLDRRLLEKLQG 

CheA__MxDZF1-3__MxDZF1__1414          LLKKFQEVTADRLQKIQLGVLDLEKETADQAAEDVARELHTMKGEARMLGLAAIGQLAHAAEDVLRAEREGKT-ATEVATDVLLRACDVLSDLNEDL2ANTGNPASEEMVRMLAEVSGQTPP9PPPAPPPAPVAAPVVTPAAVAA68PGAHAAA7AHGRDEEAPSAA6RSIRVNVEVLDALGLLAGDLLVESA5SSETEALFE59MADHVAEARLVPLSTVFDAFPRAVREMSRTQGKEVDLVIENADIGVDRSMLGDVRD 

CheA__MxDZF1-4__MxDZF1__2118          ALAEFVAEATEILDALARDLLVLD5EADPDLVNGIFRAAHSLKGLSGLFGQERISRLAHGTEDLLDRLRLGKLLLDGAVLDALIEALDAFQALLGEA2GAESESLSARVEAMAARMASMGAP4ADDPLDRLELEAQVRSVFTEYE93PDAPV3D26AKDAPAAGH112QTVRVDIGRLDGLINMVGELLLIKANLQRLAESAR27LQEGLLEARMVPVGQVFDKLARLVRRITREAGKEIELAISGGEVELDKLIVEELSD 

CheA__MxDZF1-5__MxDZF1__3597          LLATFLEELEGHVVSLNRELLALE5ARMAELVASLLRTLHSVKGAARAASATRVETACHRMEELLEQVRDAGA-GTPDVYELCFTTVDALDDAGRRL-AAREDLAGSPLESLLPQLERAAGR2GAPAPTSAAPPPSPPPMLTDAVPSPPAAAAS3HPSGGASAGAE-ALPVRVSAQKLDALLARSGELRVATL5ADALESVRE44LDDEVRRARTLSFEEGCEGLERAARDVARSLGRQVRLEIHGGALELDRSLLQGLRE 

CheA__MxDZF1-6__MxDZF1__3612          FLPAYLAEAEELLGMGHRQLLALE6LPHPRAVRELFRAVHTIKGLSAMVDVEPIVDIAHWMETCLRHADRAGGRLPEASVEPLMEGLREIEQRVRQL2GKQAAPVPPGLLSRLEALDAEGAP4ARAAPAALALEEAVASRLSAVE86PLAAVAP9ESALADEEPEEA4GSLRVDVSRLDEALERLAALVVNRSRLTRAVAALT21MRTAILRLRMVRVGDVLERLPLLVRGLRRSTGKSVRLELDVGDAELDKAVADRLLP 

CheA__MxDZF1-7__MxDZF1__3897          LLRQFRDLVTVRLERITRSLMELESGASAEAGRGVLRELHGLKGEARMMGFDDVNVLVHEMEELVRCTEPLRYALSPASTDALLTTADAVLVFSGTQAADEPPPAVERLVAWLQECVRSESV9AEGAPATSEAAGRVGAQGGPHS48AGARAAS5QGSNGLTAPRQP5TAVRIGVESLDLLTSAVTNLTQVAR5NARRLALAR49LVEEVQTLRMLPLSVLFEPYPRMVRDLSRALGKEVELVVDGEDTRADRAVVEALRE 

CheA__MxDZF1-8__MxDZF1__4590          IWPVFSAETREQIQAIGSKVLGLE4GREPDLLPSLKRLVHSLKGSAASLGLDDIEQVVHAIEDGLATFNQEER-LPRDTVEAMLRGLSAIEGAMARG-DAGQSPVVEGLSSLLAALGHESA11AQALEVLDLLEAGLSALCSPD162PSPAPVE3AQGPAGAAATTE6QTVRVSVKTLESIALQVELLLAGRA5GAAHRVLMD61ARDDLRDLRMVPASQVLEPLRRTVRETSARLNKQVTLELSGGEVRLDRRILDALKD 

CheA__MxDZF1-9__MxDZF1__6545          YLGLFISEATDHLEALGRDLVELEREGSSSAVDSMFRHAHSVKGMASSMGFEPIAIVAHRVEDLVDAVRQDRGRLDRDLVDLLLTAADTMLAQVRAV2GKQPDDSAA4LSQRVTTMTGQAP56GSGTTGGGPDGSGTAGGAGGS139PGTDAGS9SLKAAASAPL112RTVRVRTELLDYFLDTVGELMLATARLREVGKVLP19LHDKVMTARMTPLSLITDRLPRAARDIARRKEREVDLVITGAEIELDRAILEELSD 

CheA__Myxo-1__Myxo_spp_0198           YLGLFISEATDHLEALGRDLVELEREGSSSAVDSMFRHAHSVKGMASSMGFEPIAIVAHRVEDLVDAVRQDRGRLDRDLVDLLLTAADTMLAQVRSV--AEGKPPD10LGQRVTVMTGHAP18GGDAPGGAGSTDGDSGTAATGA89QVSAAPP31LKAAASAPL111RTVRVRTELLDYFLDTVGELMLATARLREVGKVLP19LHDKVMTARMTPLSLITDRLPRAARDIARRKEREVDLVITGAEIELDRAILEELAD 

CheA__Myxo-10__Myxo_spp_7605          LLATFLEELEGHIVSLNRELLALE5ARMAELVASLLRTLHSVKGAARAASATLVETACHRMEEVLELVRDAGA-GTAEVFELCFTTVDALDDAGRRL-AARQDLAGSPLEALLPQLERAAAR3AHPRPPPPEVESATPPPSAPTF10PAAPPAS2LQESQPAAPTGA2LPVRVSAQKLDALLARSGELRVATL5AEALDSVRE44LDDEVRRARTLSFEEGCEGLERAARDVARSLDRQVRLEIHGGALELDRSLLQGLRE 

CheA__Myxo-2__Myxo_spp_0867           -------------------------------------------------------------------------------------------------------------------------------------------MAAPAS19PEPVAVP------DALPESADAGWRVSAWQVTALMREVERLREVRL5GRELERAAQ37LEEGLKAITTRPVRTILDPLQRMVRDLSRQLGKEARLSVVGAEVSLDRRLLEKLQG 

CheA__Myxo-3__Myxo_spp_1729           LLRQFRDLVTVRLERITRSLMELEAGASAEAGRGVLRELHGLKGEARMMGFDDVNVLVHEMEELVRCTEPLRYALSAASTDALLTTADAVLVFSGTQTAEEPPPSVERLVSWLQECVRSEV13AEHGTHLSGVDDHSPGQGSSS138GAASETP26VRGPARASDP13TAVRIGVESLDLLTSAVTNLTQVAR5NARRLALAR49VVEEVQTLRMLPLSVLFEPYPRMVRDLSRELGKEVELVVDGEDTRADRAVVEALRE 

CheA__Myxo-5__Myxo_spp_2134           ALAEFVAEATEILDALARDLLVLD5EADPDLVNGIFRAAHSLKGLSGLFGQERISRLAHGTEDLLDRLRLGKLLLDGAVLDALIEALDAFQALLGEAARGTETEGLSGRVDVMAARLASLGA5EDDPLDRLELEAQVRSVFTEYE93RSSAPAP49AGSALGAPE145QTVRVDIGRLDGLINMVGELLLIKANLQRLAESAR27LQEGLLEARMVPVGQVFDKLARLVRRITREAGKEIEFVISGGEVELDKLIVEELSD 

CheA__Myxo-6__Myxo_spp_2764           LLKKFQEVTADRLQKIQLGVLDLEKETADQAAEDVARELHTMKGEARMLGLAAIGQLAHAAEDVLRAEREGKT-ATEVATDVLLRACDVLSDLNEDL2ANTGNSASEEMVRMLAEVSGQTPP8APAAPPPAPVAVPVVAPVAVAP18PAPAHAS6AHGRDEEAPSAA6RSIRVNVEVLDSLGLLAGDLLVESA5SSETEELFE59MADHVAEARLVPLSTVFDAFPRAVREMSRTQGKEVDLVIENADIGVDRSMLGDVRD 

CheA__Myxo-7__Myxo_spp_4344           IWPVFSAETREQIQAIGSKVLGLE4GREPDLLPSLKRLVHSLKGSAASLGLDDIEQVVHAIEDGLAAFNHEER-LPRDTVEAMLRGLSAIETAMARG-DAGQSPAVDGLASLLAALGHSVP11AQGMEVLDLLEATLSALCSPDV87PTQTESP3QAASGAAAPQEA5QVVRVSLKTLESIALQVELLLAGRA5GAAHRQLMD61ARDDLRDLRMVPSSQVLEPLRRTVRETSARLNKEVTLDLSGGDVRLDRRILDALKD 

CheA__Myxo-9__Myxo_spp_7591           ------------------------GAHPRAVRELFRAVHTLKGLSAMVDVEPIVDIAHWMETCLRNADRAGGRLPESSVEPLMEGLREIEQRVRQL-3QASPVPA---2LARLEALEVAGAV5AKGGVATLALEETLASRLSPA102PAASAEV8APVVEEEEPEES4GLLRVEVTRLDEALERLAALVVNRSRLSRAVAALT21MRTAILRLRMVRVSEVLERLPLLVRGLRRSTGKSVRLALEVGDAELDKAVADRLLP 

CheA__PP-1__Pp_3698                   ESPEFVSEAQEIIETFSRQLLEIE7DYDPDLLNGAFRSVHTLKGLSSLSGVNEIVDLSHKLENTLDALRLGKLPLNQSALDLLFESVDLFGRLLAGV3DGGQPVEVDSFLAKLAKLAEAPEE--QAEDALSWLDDSILGVLTEYE93PEPEPAP26GSAPDSGGSAS5QTVRVDLRRLDHLMNLVGELALVHA5GDRMQRTQL30LQQGILEVRMVPLGQVFDKLARVVRKLGRESQKDIRLAISGAETELDKLIVEELSD 

CheA__Sa-1__Sa_0504                   ILRYFKVEARELLQQLGQGFVALE2ADDAEMVPQLFRWAHTLKGAARVVSHARIAEIAHAVEDALQPFRDEGVPLPRDSVGEFIRLVAQMGDALAEM--------------------------------DAPPPVAPGAEPAASVEGSANGSAP--------------ETLRVELSALEELLDGLAEAVVRLG5VEAVGQARH59LRDASHALRLVPASTLFGALELAAHEAAALLGKRVTLQAEGGDVRLDGHVLAAVRQ 

CheA__Sa-10__Sa_6030                  MLKKFRELVEERLGRISAFILTLESGGDVETGRKVLRDLHGLKGEARMMGFDRINTLVHEMEELVRAIEPAQYAFSHESADALLKSSDVVSALSGMV----PSEDFP4LVAVLRERTRLEQS4ATRQEPPSPESPQPPAEAAART74IPRMPDP3-AVSRPPAPRSQ5GSIRIDAQSLDLLTSAATNLSHVAR5NARRLQLTR49AVEEVHRIRMLPLSVLFEPYPRVVRDLARELGKEVELVVDGEDTRADRAVVEALRE 

CheA__Sa-11__Sa_6842                  LVVGFAAEAQEVCQKVTVDLLELE6DALNKAYVRLGRHLHTLKGSAASLGLQDLSEIAHKLEDALAPLRGNPQKMPRAVVDLLLHGLDVFMLRVQAHADGRGDALPD-YTIALAQLVATAPP5AAPVPASAPVPAVAPVPAATFV24PPASTPA7GGAGSAEAPRDE8AGWRVGTRQVTALMREVERLREVRL5SRELDRAVA37LEEGLKAITTRPVRTILEPLQRMVRDLSRQLRKEARLSVVGAEVSLDRRLLEKLNG 

CheA__Sa-2__Sa_0900                   FLPAYLSEVEELMSAARAHLLALE6VTRPRTVRDLFRALHTIKGLSAMIDVEPIVSIAHWMEAALRHADQAGGQLPDSSIELLLEGLSAIEQRVRQL--AGGKPVGE4LLERLEGLESAAQG2GPKPVATLELDPLLAQKVSPAE90PTASAPP24LLPEEDLPFEE5GILRVEVPRLDDALERLAALVVNRSKLTRAVADLT21LRASILHLRMVRVRDVLERMPLLVRGLRRATGKQVRLELDVGDAELDKAVADRILP 

CheA__Sa-3__Sa_0911                   LMTTFLEELEGHIAALNRDLLAWE5ARAGELIASLLRTVHSVKGASRAVSLTLVEMACHGLEEVVSRVPRNQP-TPPEVYELGFAFADALDDARQRL-ALKQDLSGSPLEALLPQLNAAAHPPAAPTAPKAEALPPPAPSIPVETPPEAPAAAE-------------ALPVRVSAQKLDALLARSGELRVASL5AELLDALRE43LDEEVRRSRTLPFAEACAGLERAVRDVARGAGKQVRLEVDGGALELDRSLLQGLRE 

CheA__Sa-4__Sa_1262                   YLGLFVTEATEHLEALGRDLVQLEREGGAGVVDSMFRHAHSVKGMASSMGFEPIATLAHRVEDLVDAVRQDASRLNRELVDLLLSSADTMLAQVRAV2NQPPDDAAS4LAARVSSLTGQEP29RGEAPPPVAPSPVAPPPVAPSA92PSAPPAP3VPAPSSEGSRVV5RTVRVRTELLDYFLDTVGELMLATARLREVGKVLP19LHDKVMSARMTPLSLITDRLPRAARDIARKRGREVDLVVTGAEIELDRAILDELAD 

CheA__Sa-6__Sa_3495                   IWPIFSAETREQIQAIGTKVLGLE4EREPDLLPSLKRLVHSLKGSAASLGLMDIEQVVHAIEDGLARLSPGDR-LARDLVEATLRGLSSIEVALGRG-DVGEVPSIDGLPSLLTALGHEAEP8QDVLESLEKLESVLIALVSPNV80AAPEAAP3TAETPSSEPVAG8QAIRVSVKTLDSLALQVEHLIAGRF5TESQRELLD61VRDDLRDLRMVPSAQMLEPLRRTVRELGARLGKKVELVLAGTEVRLDRRILDALRD 

CheA__Sa-7__Sa_4681                   LLKKFQEVTADRLQKIQLGVLDLEKDNADQAADDVARELHTMKGEARMLGLAAIGQLAHAAEDMLRAERDGKT-ATEVATDLLLRACDVLSDLTDDL2AHTGTEASEEMCKTLASVSGHPMP6AQPRPAPAPLPAPAAPPPAAVA15PVATPPP3AKPEEEAAPAAA6RSIRVNVEILDSLGLLAGDLLVESA5GTETATLFE59MADSVAEARLVPLSTVFDAFPRAVRELSRAQGKEVDLVIENADVGVDRSMLADVRD 

CheA__Sa-8__Sa_4822                   LRGIFRAEARELLIGMERAILLLESTADPEVPKGLFRAVHTLKGNCLMMGFPDASELVHAVEDLLQMYVARTLSASAAVVTLLLQSVDALRMLLGVP----GEGRVA4PAVIQGRLLQTARA-----GGVTEAPPVLGKVRGFSS11PPESPAP-------------ERTLRVGLDRLDRLLDLTGEIAISRG5LEQADRHAP15LQDLVLKTRLVPIGRAFQPFARTLWELGLATGKQVRLEVSGEDVEVDTTVVELIRD 

CheA__Sa-9__Sa_5712                   ALAEFVAEATEILDTLGKDLLTLD5EPDPDLINGIFRAAHSLKGLAGLFSQDRIARLAHGAEDLLDRLRLGKMLLDGTILDTLIESLDVFQALLVEASKGDTSPALAARSDGLAERFTRLGT5DGDPLDRLELDPQIRAVFTEYE93PESAPAS26AVPATPVPVLP6QTVRVDIRRLDGLMNTVGELLLIKANLQRIAEGAR27LQNGLLEARMVPVGQVFDKLARLVRRIAREAGKELDFIISGGEVELDKLIVEELSD 

CheA__Samy-1__Samy_1902               LVRAFWDAASDRISEATDLWIALE--GDAGASRSLKRLLHTMKGEAHMLGLADCGHLLQSMEGVVERASK---AMSEGAGDAILTALDAISAMAASE----GALEID-LDEIFARLAAASAAAATSTETHADATHTEVEARAEHVEHARPSLDP3APLVHEARRLHR2SLLHPALREVRRML2LLSEI3LPPE5IVKTLGYGA25LEDTVRSAAMVSVAALKSQVHRAARSTAHALGKRVELLVSG-DAYVDASVERSLGP 

CheA__Samy-2__Samy_3137               LLAIFRDELEDVLGAIDVSLERLG--GDARAALEIRRAFHTLKGAAHAVGEGAVERACADAEARVAASAADPA----SIATIARGALPALRERLAAI-----------------------------------SGQRAPEREDAVQTL-EPAPSD-------------GDTVRIASTRVDALLAAADDL3LLEA5LEQLRGSLD61LSAELRAVRIAPFVGLAAGLERAAIEAAATLGKEVSVAFSGGEVELDRRTRDELRE 

CheA__Samy-3__Samy_4454               FQARFRVLARERLVVIRAHLAALG2DDVAERGAELRREVHTMKGEARIVGEGDVANALHEVEEALAAAGEG--ALSGEQVASLLARLDAIEVAVDDD-----APRGEGGDDWAERLARSAG----------------------------------------------GAVLRVDVGAVSRIARTVGELRIGES5IEGLSDIAD38LVSHVREVRMVPLGTLFERFPRAAQQLARELGKELRVEVRGADVQVDRQVLDVIAE 

CheA__Samy-4__Samy_4503               FLDAYLDEVDEHLANANTQLLALD6EPTLRAVRELFRALHTIKGLSAMVGVEPIVAIAHRMEASLRAADRAGGHVPEGAIDVMLQAVAAIQQRVRALASDRPVPAPP2LLSALDALDEVRTP2VARATGGLALDPVVNAKIAAFE92PAASAPA3QVAPIPAIEDDE7GVVRVDVARLDEALERLAQLVISRGVLAREIAALA21MRAAVLQLRMVPASEVLERVPLVVRGLRRATGKAVRLELDAGRTELDKAVAERLFP 

CheA__Samy-5__Samy_5718               IREEFLAESQEIIESLSRDLLLLD6KPDPDLVNSVFRGVHTLKGIAGMFGHVALSELAHELEDLLDQLRLGKIPLSQEALDVMFEGVEVLQRLLGAA-RRNADPASE5FRRSLQMLMGLQSQ2RLDALGGYDLDPGVLTVLTEYE89PGRTVPP26VVPAKDANLGA9KTVRVDIEKLDHLMNLVGELGIVKS5VERLRQRAD20MQEGILDVRMVPLGQTFDRLGRAVRQVAREHGKDVRLVVTGAETEIDKLIVEELTD 

CheA__Soce-1__Soce56_00870            LVAAFHRTMPDRVAQATDLWLGYE--GQSGNLQVLRRLLHTLKGEAHMLELAACGDLAELAEDVIDAVRGGAR-PTQLTGDSLLGALEGLGLLSASP-EAEAAPELEIVKETLRAARAELGG---GGPPAGELATPLVPALAPQC12PDAPPDP3------------TARAALDAEAVGALLQELQRLHGERE5LRESQRMLR53LDEVVRRASVVRTERLLNQVSLAARSAARMLGKDVEARVEGTGL-LDAAVERRLEP 

CheA__Soce-2__Soce56_01368            LLQTFTPEAHELLDEIERALLQLE2RDAHEVLQRVFRATHTLKGSAGSVGLGGLSDLGHAAEDVIEALCRGEVSLSTPVVSLLLETVDAARRLVAEV----ERGRAE-RSTSYREVVARLEE-----ARRGGLKAKEDAGATSARRATEDDAEG3------------IKSIRVAVEKLDCMADLIGELTLGRNRIARTLRAVR19LEEAVRAARMVPVGPWFRHYERTVRDLAHAHGRQARLLVVHGDVEVDTAVVERFRD 

CheA__Soce-3__Soce56_01781            AREEFFSEAQEIVEGLGRDLLALD6KVDPDVINDVFRAVHTLKGLAGLFGATRMATLSHELEELLDNLRLGRIEVSASVLDLLFRSVELYGRILQNE-KDGRDAPMPEVDDLLRQLHQDAGP2AGLPDDNYDLDPGLLSVLTEYE97PPGMPSM26PSSARGNRKGE8QTVRVDIHKLDRLMNIVGELALVRS5VERLRAAPT20MQAGILEVRMVPLGQVFDKLARVVRQISRDADKLVNLVITGAETEVDKLIVEELSD 

CheA__Soce-4__Soce56_02450            LMQMFAAETAEHLDELESALLELE2PDAGHLLERIFRVAHTMKGNASSVGAHGLSELTHAAEDVIEDLHRGTLPVTGMVVSLLLETVDSARRQLAEMDGGEEPPGSTSLPASVLERLKSARR------TEREGTPSTPKGATSSAGDEGDRSPG-------------PKTVRITVEKLDCMVDLIGEVAITRN5VQLAGGAVG15LEEAIRRARMVPVGPWFRQYERAVRDLARSHGKLARLVVVAGDVEVDTAVIERLRD 

CheA__Soce-5__Soce56_02974            FVAGYLVEVEEHLSASTANLLAAE6ESNPKAIRELFRALHTIKGLSAMVGVEPIVDLAHAMETVLRAADRSAGSLSASSIEVLLRGLRSIEERARAL2GKPVLPAAPELLAALTALDLAAAP--SPPVPIIGADPEILAKLGPGE86ALTVEPP7LAEREPDEPADR5GVVRVEVARLDDALDKLSALVVTRF5AAELRARGV17LRGAIMRARMISVAELLERVPLVVRGLGRATGKQVRLEIDAGKAELDKAVAERVFP 

CheA__SoNew-1__So0157-2_01213         LVAAFHRAMPDRVAQATDLWLGFE--GQAGNLPVLRRLLHTLKGEAHMLELAACGDLAELTETVIDAVRGGAR-PTQLTGDSLLGALEALGLLSASA4ALDLGPVQETLRAAHAELTGASAPAGGPAPRPAATESALPPRLDPADA-PDPAAPP----------------AALDAAAVGALLHEMQRLHGERE5LREAQRMLR53LDEVVRRASVVRTERLLNQVSLAARSAARMLGKDVEVRVEGTGL-LDAAVERRLEP 

CheA__SoNew-2__So0157-2_02244         AREEFFSEAQEIVEGLGRDLLALD6KVDPDVINDVFRAVHTLKGLAGLFGATRMATLSHELEELLDNLRLGRIEISASVLDLLFRSVELYGRILQNEKDGRDAPMPE-VDDLLRQLHQDAGP2AGLPDDNYDLDPGLLSVLTEYE92HGRVAPP26QASPPSSARGG2QTVRVDIHKLDRLMNIVGELALVRS5VERLRAAPT20MQAGILEVRMVPLGQVFDKLARVVRQISRDADKLVNLVITGAETEVDKLIVEELSD 

CheA__SoNew-3__So0157-2_02820         LLHTFMAEAHEILDEIERALLQLE2PDVHDVLQRVFRATHTLKGSAGSVGLGGLSDLGHAAEDVIEALCRGDLPLTTPVVSLLLETVDAARRLVAEI2---GQVERS---TAHEEVIARLQE-----ARRRGPEALQGAWAAGARRATEDDAEG3------------LKSIRVAVEKLDRMADLIGELTLGRNRIARTLRAVR19LEEAVRAARMVPVGPWFRHYERTVRDLAHAQGRLARLVVLHGDVEVDTAVVERFRD 

CheA__SoNew-4__So0157-2_03524         FVAGYLVEVEEHLSASTANLLAAE6ESNPRAVRELFRSLHTIKGLSAMVGVEPIVDIAHGMETVLRAVDRAAGSLSATSIEVLLRGLRAIEERTRAL2KQPVPPAAPALLDALSALDLAAAP--SPPAPTISADPEILAKLGPGE86PLTVAPP7LAEAEPEEPADR5GVVRVEVARLDDALDKLSALVVTRFRLARAAADLR21LRGAIMRARMISVTELLERVPLVVRGLGRATGKQVRIEIDAGKAELDKAVAERIFP 

CheA__SoNew-5__So0157-2_04612         LYKYFRMEAQELADGLAWRLLDLK2GGQGEPLDQCFRLAHTLKGAAGAAKQLKIAELAHTVEDVLTPFRRDRQPIPAEHMSELMRLIGLIRDEVSRL2EEPCDPERG---------------RPARRSAHEEVARVDLAHVGALADEIGEAIVQ-------------LESLRSSAEALDRAERLTEAL3SSPE5LGELGARRA30AQARTRELQLLPCAGVLEAVELAVREAADALGKRVDFQASGGDIRLDSAVITALRD 

Vui-2_Vui_3435                        YRELFEAEVAEHLSGFDRALLAIE7QPPGETFDAIFRHAHSIKGLAAAMGLAPIASLAHRLEELLEKLRSREV-LAPGTVELLFAVSRRLGEMVASD----------DAVDDFPDLDSVLAY---------AEAPELPPSGGP----PLPALAA---------------TTRIRTDALDDLLDEVDELLLASARLGELGRSAD18LHAKVLTARLTPVSRLVDRLTRLCRDVALAEGRRVELRVAGEETELDRAVIDELAD 

Vui-1_Vui_2795                        LLGKFREVTADRVERLEAALVAIEASNDAEAARELSRELHTLKGEARMMGFAGVSTLVHTAEELIASVGGELP----SLAGVLRRACGSIPALLELP2AEEARGLQAELASLVAKRSNEAAT8ALPAGASGPLAPSASRADSSAK28SGSAAAP6SSAAKSAAPTNP2SSIRVDLDSLDEIAGLAGDVLVEGA5VSEQREILE55LAEKISTARMTPLDEVFSGLVGASKRLGADHGKELECVVTGGDTSIDRAIIPSLND 

LL-1_LL_00704                         FLSTFFEEAEEHLSTFERGLLELE2PGDREVIGQIFRSAHSIKGASGTFGLTDVMTFTHALETVLDRLRAGTLAYSGDVAKVLLASVDILRALVDAA3SAPPSRAAE4LERFFAPGAAVVQA7TGPRAVKVRFAPKLEFMSRGS118PAPSEAP3VETANATTPTGA7PTIRVATDKVDKLLDLVSELVIAQA5TRSPSTDAT15LQERVMSIRMVPLASVFRRLPRMVRDVATSVGKKVKLVVEGEGTEIDKSMVEQLAD 

LL-2_LL_00875                         AREEFFSEAQEIVDGLSRDLLALD6STDAELVNDVFRAVHTLKGLSGLFGAAMMSGLSHELENLLDDLRLGRIELTSQVLDLLFQSVELYGRILAAAKGDAPEPAAD3LLAALGQVAQQKGGGGGSVVAQYELDPGLLGVLTEY100TRTSAPP11IGTVHPAPLTD5QTVRVDIRKLDHLMNIVGELAIVRSAVARLAERAR24MQNGILEVRMVPLGQVFDKLARIVRQISREHDKHVNLVVTGAETEIDKLIVEELSD 

ES-1_ ES_0478-contig_105              DSPEFVSEAQEIIETFSRQLLEIE7DYDPDLLNGSFRSVHTLKGLSSLSGVNEIVDLSHELETTLDALRLGKLPLNHAALDLMFESVELFQQLLASA----VDPSVG7FLARLAVLSKPREQ--VDDNPLSWLDDSILSVLTEY103PEPEPEP49PAPSSASSGAG7QTVRVDLRRLDHLMNLVGELALVHA5VDRMQRSDT20LQQGILEVRMVPLGQVFDKLARVVRNLSRESSKDVRLAISGAETELDKLIVEELSD 

ES_3963-contig_30                     I-----SEAQELIEAFSSRLIEVE7ELDPALVDAAFRSIHTLKAGARLLDAAKLETLSHEIETVLNELRLGRLGVDEGSLGLLFESTDLFEALLRGV2PAAPSVDIEPFLARLKLFAQGPAPVAEPGDPLAWLDDSIRAVLTEFE93PAPAPAP13PAPSPEQAKRE8QTVRVDLGRLDHLMKLVGELSLVHT5LERMLPAQL20LQEAVLEVRMVPLGHVFGELERLAHKVARKLGKEVRLDISGEDTELDKVIVDSLSR 

ES-2ES_6966-contig_76                 LLARFRTGSLARIVEILATLEAAD--LEPSVVAPLRAPLHTLKGEARMLGLASLAGLVHALEDQLAVDDGGHS------LAPIRAVVALIHERLQAP-LVENSEAARALERGLALLSGVEPP----------------GAATPGKPTAASAAQP----------------LAFSQIRVDLVEELCERLEVLRV5DSQRAATLDQ8LTELAWSLRLVPIEPALETLADHARELGRQLGKPLRVLIDAGGAQLERSLLERLQE 



     HATPase_c Domain        CheW Domain 
 

Domains                               ILRELVDNAIKEAGEGGEIRVSLEKDE-------------NLTIEVEDNGRGI------------------------PEEDLEEIFEP----LARSGKSGGFGLGLSIVNALAELLGGKIEVSSEEGGGTTVTLTLPLQL-----LLFRLGEETYAIPLAKVREILEVPP--ITPIPGAP6INLRGEVIPVIDLRELLGLGPEES2NTRVIVVELGNQVVGLLVDEVKGIQEIVIKQIEPPLGLSSDL5GATKLGDGRLVLILDVEALLR2 

CheA__Ad-1__Ad1_0608                  PLLHMVRNALDHGIERPDERRAAGKPPVGTLTLRAFHDAGSMVVQVLDDGRGLDVRRIAQQAVARGLASDPA--RIGPEDAAGLIFEPGLSTADAVTELSGRGVGMDVVRRNIEALRGSVSVESEPGHGTAITLRVPLTLAIIQGFKVGVGGETYILPLDAVSECLELPPEETRAGAPWGVINVRGKPLPYLRLRDHFKVAGAAPQRENVVVVQHGAQVAGVAVDVLHGESSTVIKPLGGLVGAVAGVSGSSILGNGRVALILDVAGILRE 

CheA__Ad-2__Ad1_0617                  PLVHLVRNSVDHGVEAPEEREAAGKPRVGRITISARTDGDLLAVTVDDDGRGITPAAVRAAALRKGLIGEQQAASLSSRAALDLIFTPGFSTREQAGETSGRGVGLDVVRKRVTALGGSVTVESSPGKGTRFTLRMPQSLSLMKVLLVRIDDDVYGVPAVDVDSVGRLDPKDSTEVAGIRAVRYRNRLMPVVALGPLLSLNGGPR2RPMVVYVSHGSEGAAVVVDGLHGEREVAVKAPGAFLKGMRFVTGAAALEDGRVAVLLSTPDLV19 

CheA__Ad-3__Ad1_2498                  PLVHVIRNACDHGIETPEARRAAGKPPRGTISLSARQAGGSVVVEVRDDGAGIDPAAVRARAEARGLLQPGA--RLAEADLLNLVFQPGFSTARTVTSVSGRGVGMDVVKRSVEALRGTVALESAPGAGTALRIELPLTLAIIEGLLVEVGGGSYVLPLAAVEECVGLTAAEVEAARGAHLAPVRGELVPYLRLREVFEVRGARPDHEQIAIVRTEAGRCGLAVDQVAGQLQAVIKSMGQMFRSVKGLSGATILGDGSVAPILDVAALLKE 

CheA__Ad-4__Ad1_2508                  PLVHLVRNALDHGIEPEAERLAAGKAARSVLRLAAYHEGGSIVVELADDGRGLQRDRILRKARERGLVGDGQ--ELSDAEVHGLVFLPGFSTAAKVTEISGRGVGMDVVKRNVEGMRGRVTVASRAGGGTTFRLVLPLTLAIIDGMLVSCGGETYILPSLSIVESLRPADDTIRRAAGR2VIDVRGEILPLLRLHRLLGA4AGADDLRVVVVEGLG-RKVGLVVDDVVTQQQVVIKPLGSGLGDTDFLSGAAILSDGRVGLILNVDRLAGL 

CheA__Ad-5__Ad1_2689                  PLLHLVRNAVDHGLESPSARAAAGKPARGRIGVTAVLRGGEVEIAVEDDGAGLDLDAIRRRAERGGLPEAADARALARR-----VFLPGFTTAPRVTEVSGQGVGLDAVRAAVEALQGAVDVETRPGHGTRFVLVVPLTLLALRALVVSCGGESVAIPASQLRRLLQVHPDGLRPLGGRDTVTVDCEPVPAVALAEVLGL-PAAA6PLQLAVVAAGGRAVALAVDALVAEQELRVRGLGARVRALPHLAGAALLPDGGVALVLNVPAVV21 

CheA__Ad-6__Ad1_2838                  PLMHLIRNAIDHGIEAPERRARAGKPPLGTVRLEAAPQGNKVRIVVEDDGGGIDEDRIREVAVQRGLATAGDVGALSRRELMNLIFVPGFSTARQVTSLSGRGVGMDVVKSNVAALSGIIDLHTERGRGTRFEITLPVTLAIVRALVVWVAGRTYAVPLNSVLEILEVRAAEVRTLSTREVVTVRGATLPLVRLSTFFGL2AGAPERLFVVVVGLAQERLGVAVDAVVGQQDVVVKPLGSVLQGVRGIAGATDLGSRRTVLVLDVGAIIED 

CheA__Ad-7__Ad1_4330                  PLQHVLRNAVDHGIEPSHLRLLAGKPATGRLTLTARRERDRVILELADDGRGLDPERLRQAAVARGVLAPEQAAALSDREALMLCCLPGVSTAERVTELSGRGVGMDAVKRTVEALGGTLEVESAPGLGARVTFRLPLTVAVQPVLLVRVGEEVLGLPIAKVHGAAQVELSRLDRSRGEPVLPYDGELVPVRDLSRLLGF-PAAPGDVRAVVVAEGG3RVGLAVDALLGQHEAVLKPLGSPLEAVPGLSAVTVLGTGRPVFILDVQRLIA- 

CheA__AG_02030                        PLLHLVRNAVDHGLETPEARREAGKEASGRLVLRASHEPGMLVVQLSDDGRGLRYERLREKARALG----RDAERMTAEELAELVFLPGLSTAETVTEVSGRGMGMDVVRRAVDALRGTVTLLSEEGRGTTVTLRVPLTLASIQGFAVGIGEETYVLPLETVQECLELPAELRGQPGGG-VLNLRGQALPYLRLSEVLGVRGSCPERESVVVVAHGGGLAGLVVDELYGEGQRVLKPLDRLLHSLPGVSGSTLLDDGRVGLVLDVPSLLKE 

CheA__AG-1__AG_03639                  PLLHLVRNALDHGLESRVDRVATGKHPRGRLTLGAARDGNRLVLRVEDDGVGLEPVLLRRAAVRKGFLDEASASALTDQAARELIFLSGFTSREVATDISGRGVGLDAVRSSLRALGGDVLVASTPGGGTRFELRVPVSLTVSPLLFVKVAEETLCLSAVHVSRAVKVEASQIREVAGRAVLQVDEQPMPFASLGALLGL2EEVA2GALVLVVRSQGATAALAVDRVLEESVQAILPLKGLLGRFPHLTGATTLADGRLAMVLSAAHLI25 

CheA__AG-2__AG_04173                  PLMHIIRNAIDHGAESPEARMAAGKSRRARVSLRAEQKGNHVVIEVSDDGAGIDELGVRDMALRKNLITEAQAREMSRRELLNLIFLPGFSTARSVSELSGRGVGLDVVKNNIGNLSGIIDVWSERGQGTAFHLTLPVTLAIIRALVVGVSGRTYAVPLNSVLEILSVKPSEIRTVERREVLDVRGTTLPLMRLARQFGH-PERQ2RHFVVVAGLAQERLGIAVDELQGQQDIVVKSLGGRLQGVRGISGAADLANRRTVLVLDVGALLEE 

CheA__AG-3__AG_06034                  ALVHLLRNGVDHGLETPDERRMLGKPAAGRLRIRVRADGDMLSIEVDDDGRGMDPQKLREVAVRKGLLTESQAAALSEREAIELVFRAGFSTRQEITDISGRGVGMDVVKKKVESLGGSVGIVSRLGRGSAITLRLPQSLALMKVLLVRLGDDVYGMPAADVVAVMRVKPEDRMEVFGTLAVKHRGKPTALVGLGPLLGVNGGNR2KPPAVVVRHGDDLAALVVDGFVDEREVAVKPCGG2LKGAAFIAGTAALEDGRIAVLLHVPDIM18 

CheA__AG-4__AG_07070                  PLQHLVRNALDHGIETAAQRTAAGKPPRGLLTVRVEPRGTRLAVVVEDDGGGLSPENVKATAVRRGLLTEAEAAKLTEMQAARLVFEPGFSTRDQVTETSGRGVGLDVVQTTATRLQGAVDLSYEKGQGTRFTIDLPLILAGALGLLVRTGTAVVAIPSDAVERVLRLSPGDVGTVAGHVVARVEDEQLPFHPLSTSIGM-PRLP7PQTAMVLALGGVRAVFAMDAVVGQQEIVVRSLGRHLQTVSHLAGAAVLDDGSVVPVLNAPELL17 

CheA__AG-5__AG_07609                  ALVHVVRNAVDHGLETPDERRAVGKSPTGLFSLKVQRRGGRVSFVCEDDGRGVNLGRVRQVALERGVLTPAEADALDEQGLLELLFQSGFSTARTVTEVSGRGVGLDVVRDMVRRFKGDVHITSRPGLGTCITLEVPLTLASLEVLGVEAGGQRMLVPLESLSGALHLPAESVTWTGARASISFGGEVLPFLPLLDAMGN-PGAQ3AWSVLVLNAGS2RAAVGVERLLGISRRVSRPLPSSVPPLPLVAGASFDEQGVPLLLLDAAGLV19 

CheA__AG-6__AG_08711                  AMVHLLRNAVDHGIEMPDERERGGKHHEGALTLRVEQQGNILVLELSDDGRGIDVQHVRASAERKGLISADEGARMHEAQIRDLIFRPGFSTRTDVTDTSGRGVGLDAVRSAVEAMQGRIEVVSTKGSGTRFMITLPMELGSSPVLTVRTIDSQVGLPMLAVESTQLASPENLRIGRMKTQLDYNGQLVPVMDLGARMGL2SAPP2GQPLIIVQSGGKRMALAVDAVVGDRDLVIRPLPAEVRDVPAYQGAAILSRGELLLILRPGWVV13 

CheA__AG-7__AG_09427                  PLLHLLRNCIDHGLESPEERVAAGKGARGRVLVSVRRARDRVVVEMEDDGRGMNAAKLKAAAVARGALSAEAAARMTDREAFMLACLPGVSTAQDVSEISGRGVGMDAVKRVVENVGGTLEIESELGRGTRFTLRLPLTVAVVHLLLVAVGDEVFGLPIAKVVGAMEADSEKLDRSREMPLLPHGQGLLPVYGLDELTGV-QAPP3VRPFVVMEGD-2RVALAVDRLVGQEEAVLKPLSRPLDLLPGLSGVTILGSGRPVFILDVPRLLSA 

CheA__AG-8__AG_09636                  PLTHLVRNAMDHGMETPEVREERGKEPTGTLALRAFHEAGSIIIQVAEDGAGLDRARILARARERGLVGPEE--TPEDDALFRLIFEPGFSTAERVTELSGRGVGMDVVKRNVEQLRGTISVDTTPGKGTTFSLRLPLTLSIIEGFSVGMGEETYVIPLEHVVECVELPPGECRPGRTG-VFNLRGEPLPYLRLREHFSLGGAPPPRESIVVIGHGRGRAGIAVDMLLGQGQTVIKPLGKPCQGLPGLAGSTLMGDGRVALILDVPALLQQ 

CheA__AG-9__AG_09749                  PLLHLVRNAVAHGLETPAARREAGKPEEGRVTLSAQLRGGRVQVVVEDDGRGLDMASIRARGRARGLPV------LQDAGDARLIFMPGLSTAEAVTAVSGRGVGLDVVRAQVEAMRGSVDVAFEPGLGTRFTLDVPLTLSTLRVLLVTAGGHTFAVAGEGVERLLRLEPGDVRVVEGRQMWAAPRALVPLAPLTAVLGL2SAPRQRPGAMVLSAGEVRAVLVVDEVMAEQEVLVRGLGPRIRRARHVSGVAVLPDGRMAPLLNAASLV22 

CheA__CAP-1__CAP_0917-contig115       PLMHMMRNAIDHGIETRAEREAVGKPAVGTIALNAFQKGNHVVIEIEDDGRGIDATRLLDVALRRGLITQEEARTTSYREALTLIFLPGVSTKSDVSEISGRGVGMDVVKTNIGRLGGVIDVTSEVGIGTKMTVTLPITLAIISALIVRVADRLFAIPLANVQEAVGLDDHAVKRIDGREMITLRNQTLQLCYLTRLFGL30KL11RKYIVVTAVGTKRLGLVVSALIGQQDVVIKTFGPSLASVRGFAGATELGDQRIALVIDAPALIFE 

CheA__CAP-3__CAP_4269-contig31        PLLHLVRNAIDHGIEPPEARVAAGKPEAGSVEIEASIAGRDARIVVRDDGKGVDLEALQQVAAARGLPGAAG---VDLRDLLGLIFEAGVSTRRNVSAFSGRGVGLDVVRQRIAQLHGRVEVESEPGRGTRFTLTVPVDLSVSPGLVVQVRDVRAIFMATAVERLRRASPEDLLSLEGRMYLRDEGGPVPLADLDAALGL-SARP8RWACVVVAAGDRRAAFRVDALLDYHEVIVRPLGGRVRRAALVSGAAVLGDGELALVLDAADLV20 

CheA__CAP-5__CAP_6769-contig59        PLTHMIGNAIGHGIEPPAARVAAGKDPCGRIVLRARHAHGAIVVEVADDGAGLDRGKILEQARALGLVGEGA--EPPDEELFQCVFHPGFSTAQAITTSAGRGVGMDVVRRNVEAVRGSVSIESRAREGCTITLRLPLTLAIIEGFTVGVGTERYVLPLDAIQECIDLPERERENCERRGVINLRGRPLPYLRLRALLRVGGAAPVRESVVVVEHEGKQVGLVVDELEGKSQMVIKPLGPLLQGLPGLSGSTILEDGEVALILDVGGVCR2 

CheA__CAP-6__CAP_8813-contig92        ALLHLVRNAIAHGIEPPDERLRLGKPAAGRVEITVARHGRRAVFVCSDDGRGMDAGALRDAAVVRGIVSPTEAGALDDAAALRLALRAGVSTSIGVTELSGRGVGLDVVAETASRFDGELRLASTPGQGTAITLEVALSLSSLAALGVRADDMAIAIPLTSVVAVARLADSEVLRDGGSESMVHEGRMIPFAPLAQVLGGVAVPP2RWTAVIVRVEGALMGLGVDRLLGSAEVTVKPLPLAAGEHPLVAGAALDAQGDPVLVLDPRGLA18 

CheA__Cc-10__Cc_7425                  PLLHLLRNCIDHGLESPEERVAAKKSARGRVTVTVRRARDRVIIDIEDDGRGMDPAKLKASALKRGLITEDAAHRLADRDAFLLSCLPGVSTAKDITDISGRGVGMDAVKRVVESVGGTLEIDSERGRGTTFTLRLPLTVAVVHLLLVEVGEEVFGLPIAKVVGATEADPESLSKSRETALLPHGNGLLPVHALEALLGV-PATP3YRPFVVMEGDA3KVALAVDRLLGQEEVVLKPLSRPLDLLPGLSGVTILGSGRPVFILDVPRLLTA 

CheA__Cc-11__Cc_7669                  PLLHLVRNAVAHGLESPEERVRHGKPEEGRVVLSARLRGSRVEVAVEDDGRGLDLEALRERARTRGMEAPED-----DEDAARLVFLPGLSTAQKVTAVSGRGVGLDVVRAQVEALRGSVEVAFKAGQGTRFTLDVPLTLSTLRVLLVSVGGQVLALASEGVDRLLRLSPSDVREVEGRMSWVTPEALVPLASLAGVLDLPPGPP2RPPAVVLSAGTAQAALVVDEVIAEQEVLVRSLGSRVKRARHVAAAAVLPDGRMALLLSPASLV21 

CheA__Cc-12__Cc_7687                  ALVHLVRNAVDHALESPEERQAASKPAEGLVRLTCH2ANGQLELTLRDDGRGVDAKAVAKAA---NAPVPDS-----ADALLDLLCRPGLSTRQEATRTSGRGMGMDIVRR2VEQLGGELRMDTRKGVGTTFTVCVPLTVTLMDAIVFECAGRRYAVSVGTVEELIDVTG2RPAGADGLGLVERRGAAVPLVSLARLLDM4SEAGQGAKALIVRQRGEPVAFAVDRLVGQQEIVLRPLEDPLVRVPGVAGATDLGDGQPTLVLDLGALGA2 

CheA__Cc-2__Cc_2402                   PLMHLVRNALDHGLETRVDRVASAKHPRGCLTLRAAREGSRIILRVEDDGAGMDPALLRRVAVRRGVLDEPAANALSDAAARDLVFLPGFTSRDVVTDLSGRGVGLDAVRTSLQALGGDVGVESAPGWGTIFTLRVPVSLTVAPLLFVQVFDETLALSAVHVSRALKVDASEVGEVAGRPTLRMEGRVLPFASLASLLGL2ERPA2GELVLVVKGQGMEAALAVDRVLEERVQAILPLKGILARYTHLTGATSLADGRLAMVLSAAALA23 

CheA__Cc-3__Cc_2696                   PLMHLIRNAIDHGAEGPESRLSAGKPRRATVRLRAEQKGNHVVISVSDDGSGIDEVRVREVALSRGLVTPSQVSEMTRRELLNLIFLPGFSTRSSVSSLSGRGVGLDVVKNNLGNLSGIIDVWSERGKGTAFHLTLPVTLAIVRALVVGVSGRTYAVPLNSVLEILSVQPRDIRTVERREVLDLRGQTLPFLRLGRLFHL-PERE2RHFVVVVGLAQQRLGIAVDELFGQQDIVTKPLGGRLSRVKGISGATDLGNRRTVLVLDVAELLEE 

CheA__Cc-4__Cc_3935                   ALVHLLRNAVDHGLESPDFRQQMGKPAQGRIRIRVRVDGDMLHIEVEDDGRGMDTERLKQVAINKRLLSPVQAAALSEREAIELIFRPGFSTREQVSELSGRGVGMDVVKRKVETLGGSVGVQSRQGRGTTITLRLPQSLALMKVLLVRLGDDVYGMPAADVVAVMRIKPDDRMEVFGTLAVRHRGKPTALVALGPLLGLNGGNR2KPPAVVVRHGDDYAALVVDGFVDEREVAVKPCGG2LKGAPFIAGTAALEDGRIAVLLHVPDIM18 

CheA__Cc-5__Cc_4970                   PLTHLLRNAVDHGVETPEQRVAAGKPPVGCLTLSASHEGGLVHLGMSDDGAGIDVQRVRQVAVQRGLLTADQAARMPDADALMLIFMPGFSTAERVTSLSGRGVGMDVVRSQVERIGGTVEVHSRPGQGTTFTLKIPLTLAIIPALLVTCRGDRYALPQASLREVVFLEP2AR4RIQGACVLRLRGELLPLVVLAAELGVGPGMP4GATVVVLQAGERTFGLWVDAIHDTEEIVVKPLWKHLKGLACYAGATVLGDGRVALILDAMGLGR3 

CheA__Cc-6__Cc_5445                   PLVHLVRNAIDHGLEMPAVRKAAGKPETGRLVVRVEARGTRIGVIVEDDGGGLDPVRVRATAVRRGLMSQEAADKLSDAQAARLIFQPGFSTRDEVTSTSGRGVGLDVVLATAQRLQGSADVEFTPGKGTRFIVDLPLTLAAALGLLVRTGTTVTAIPSDTVKRVLRLDADDVGTVAGRVVARLDGEQLTFLSLSEAIGL-PRMP7RQTAVLLSLGEERVLYAIDEVVGQQELVVRSLGKHLRDVTHLAGAAVLDDGRVVPVLNAPELL16 

CheA__Cc-8__Cc_5604                   PLLHLLRNSLDHGIETPDERRAAGKDPRGRLRLKAYHDAGSVVVELSDDGRGIQRERVRERARQKGLVAAPE--RLRDDELLRLVFEPGFSTATEVTELSGRGVGMDVVRRDIEALRGSVSIQSQEGQGTTLTLRLPLTLAVIQGFAMGVGDQVYVVPIEGVQECMEVPAQERTAEASG-VLSLRGQPLPYLRLRQVFSLGGSTPARENVVVLKHPDGVIGLAVDELQGEGQRVIRPLGRLFQGIPGISGSTILGDGRVGLLLDTPALVRR 

CheA__Cc-9__Cc_6690                   ALVHILRNAVDHGLEMPAEREKAGKHHEGALTLRVEQQGNLLYLEASDDGRGIDLGQVRKAAEKRGLVTAEEVVRLNDNQVRELIFREGFSTRTDVTDTSGRGVGLDAVRATVESLQGRIEVSSTRGQGTRFVLTLPVDLGSSPVLMVRALEQFVGLPMLAVESTQLARPDMLRVGKRRTHLEYQGQLLPVVDLGARLGL2SSPP2GQPLLIVQSGGKRVALGVDAVVGDRDLVIRPLPSEVREVAAWQGAATLSRGELLLILRPDWVV12 

CheA__CYB-1__CYB_00257__contig1       PLTHLVRNAMDHGLETPEVRQARGKAPTGTLSLRAFHDAGTLVIQVVDDGTGLDRERITARARTRGLLGPEE--TPDEGALLRLILAPGFSTAERITELSGRGVGMDVVKRNVESLRGTVSVDSLPGQGTTFSLRLPLTLSIIEGFNVAVGGETYVIPLQNVLECVELPAAESRPGSTG-VFHLRGSPLPFLRLREHFALGGSTPARENLVIISHERGLAGLAVDTLLGQGQTVIKPLGRFCQGLPGLSGSTLLGDGRVALILDVPALLQQ 

CheA__CYB-10__CYB_07226__contig66     PLLHLVRNAVDHGLETPEERRAAGKEACGTLVLRAFHEPGSLVVELSDDGRGLRYARLREKARELGM----EPGRMTVEELEELIFLPGLSTAEAVTEVSGRGVGMDVVRRSVEALRGLVSLRSEEGKGTTVTLRVPLTLASIQGFSVGVGEETYVLPLAAVRECLELPAERQGQSGAG-LLSLRGRSLPYLRLREVLGV-DGPV2RESVVVLGHGGSRAGLVVDALYGEGPCVLKPLGRLFRHLPGVSGSTILGSGRVGLVLDVPTLLR2 

CheA__CYB-12__CYB_08422__contig7      PLLHLVRNALDHGLESRVDRVAAGKHPRGRLSLVAARDGNRLVLRVEDDGVGLEPALLRRAAVRKGFLDEAAASALTDQAARELIFLSGFTSREVATDISGRGVGLDAVRSSLRALGGDVLVSSEPGEGTRFELRVPVSLTVSPLLFVKVAEETLCLSAAHVSRAVKVEPGHLKDVAGRAVLQVDEQPMPFASLRSLLGL-GAEP4GALVLVVRSQGAMAALAVDRVLEESTQAILPLKGLLAHYPHLTGATTLADGRLAMVLSAAHLI24 

CheA__CYB-13__CYB_09219__contig74     PLLHLMRNAVAHGVETPAERREAGKPEEGVVTLTARLRGGRVQVVVEDDGRGLDVGAIREKARARGLPV------LDDAGDVRLIFMSGLTTTEAVTAVSGRGVGLDVVRSQVEALRGSVDVSFVPGQGTRFVMDVPLTLSTLRVLLVLASGQTFAVAGESVERLLRLDPGDVRRVEGRQLWAGPEALLPLSTLAQVLGL-PAGT3HPSALLLSAGEVHAVLGVDEVVAEQEVLIRGLGPRIRRARHVSGVAVLPDGRLAPLLNAPSLV22 

CheA__CYB-2__CYB_00592__contig1       AMVHLLRNAVDHGIEMPEERERAGKHHEGALTLRVEQQGNILFLELIDDGRGIDVVAVRASAERKGLITAEEGARMHETQIRDLIFRPGFSTRTDVTDTSGRGVGLDAVRAAVESMQGRIEVLSTKGSGTRFVLTIPMELGSSPVLTVRAIDASVGLPMLAVESTQLATADNLRIGRSKTQLDYNGQLVPVTDLGARMGL2AAPP2GQPLIIVQSGGKRMALAVDAVVGDRDLVIRPLPAEVRDVPSYQGAAILSRGELLLILRPGWVV13 

CheA__CYB-3__CYB_01063__contig10      PLLHLLRNCIDHGLESPEERVAAGKPPRGRVVVSVRRVRDRVVLEMEDDGRGMNVVKLKEAAVARGAVSAEAAARMADREALLLSCLPGVSTAKDVSEISGRGVGMDAVKRVAENVGGTLEIESELGRGSRFTLRLPLTVAVVQLLLVSVGEEVFGLPIAKVVGALEADSEKLERSRQIPLLPHNQGLLPVYALGELVGV-EASP4VRPYVVMEGESGRVALAVDKLMGQEEAVLKPLSRPLDLLPGLSGVTILGTGRPVFILDVPRLLSA 

CheA__CYB-4__CYB_02376__contig15      PLLHMIRNAIDHGIETPDIRRARGKPELSQLKLRAAHDAGGILLEVIDDGAGLNKERIIERARALGLSREPE--ALPEAELFSFIFEPGFSTARELTATSGRGVGMDVVRRNVEALRGKVTVRSREGHGVTLSLRLPLTFAIIDGFLVGVGEETYVVPLEAVHECIELPEGARGRSGER2VLNLRGEAIPYLRLRHLFSPHTPAPARESMVIVQHPQGKVGLVVDMLHGERQTVIKPLGSLFKDLPCISGASILGNGRIALILDDAALLR2 

CheA__CYB-5__CYB_02509__contig15      VLLHLVRNAVVHGVETPERRRAAGKPEVGTLTLEAYCEGARAFVRVADDGAGVDVERVVRRARATGWSGDAE--SLDAEGLLALLSLPGFSTRDEVDALSGRGVGLDVVMSTLRELEGSLRLEHTPGQGTAFLLEVPVSTSTHRGLVVRVGEDCFGVLLQHVERVLRVGASDVGSLEGHATVRVGGEPVSLVALSALLGL-GGDE3RRTGVVVRQGRQRLVLLVDDVPGEERLFIRPLGPAFTEAPLVLGGAPRPDGSVLPVLRLPALF25 

CheA__CYB-6__CYB_02845__contig17      ALLHVVRNAVDHGLENPDERRALGKSPSGTFKLEVRRRGGRVSFLCEDDGRGVDLGRVRQVALERGVATLDEVETLDDAGLLELLFRPGFSTARSITDVSGRGVGLDVVRDTVRRLKGEVSISSRPGLGTSIQLEVPLTLASLEVLGVAAGGQRLLLPLESLGGALHLPGDAVTWTGGRGSISHEGEVLSFLPLVDALDS2AGAQ3AWSVLVLDAGT2RAAVGVDKLLGISRRVSRPLPSTVPALPLVAGASFDEQGVPLLLLDAAGLV19 

CheA__CYB-7__CYB_02941__contig18      ALVHLLRNGVDHGLESPDERRMLGKPAAGRLRIRVRADGDMLSIEVDDDGRGMDPQKLRQVAVRKHLLTENQAASLSEREAIELIFRPGFSTREEVTDISGRGVGMDVVKKKVESLGGSVGISSRLGRGSTFTLRLPQSLALMKVLLVRLGDDVYGIPAADVVAVMRVKPDDRMEVFGTLAVKHRGKPIALVGLGPLLGVNGGNR2KPPAVVVRHGDDHAALVVDGFVDEREVAVKPCGG2LKGAAFIAGTAALEDGRIAVLLHVPDIM18 

CheA__CYB-8__CYB_04457__contig30      PLMHIIRNAIDHGAESPEARLAAGKSRRARVALQAEQKGNHVLIKVSDDGAGIDELGVRELALRKGLITEAQAREMSRRELLNLIFLPGFSTARSVSELSGRGVGLDVVKNNIGNLSGIIDVWSERGKGTAFHITLPVTLAIIRALVVGVSGRTYAVPLNSVLEILSVKPAEIRTVERREVLDLRGTTLPLMRLARVFNH-PERP2RYFVVVAGLAQERLGIAVDELQGQQDIVVKSLGGRLQGVRGISGAADLANRRTVLVLDVGALLEE 

CheA__CYB-9__CYB_05874__contig5       PLQHLVRNALDHGLESTSERVAAGKSPRGMLSVRVEPRGTRLAVVVEDDGAGLSPENVRATAVRRGLLGEAEAAKLTDMQAARLIFEPGFSTREQVTETSGRGVGLDVVQSTATRLQGAVDVSFVPGEGTRFTIDLPLILAGALGLLVRAGTSVVAIPSDAVERVLRLMPGDVGTVAGHVVARVEDEQLPFHALSSSIHM-PRLP7PQTAMVLALGGVRAVFAIDAVVGQQEIVVRSLGPHLRGVAHLAGAAVLDDGSVVPVLNAPELL17 

CheA__CYVI_01312__contig_400          PLLHLVRNAVDHGLETPEERKAAGKEACGTLVLRAFHEPGSLVVELSDDGRGLRYDRLREKARGLGM----EPERMTEEELEELVFLPGLSTAEAVTEVSGRGVGMDVVRRSVEALRGLVTLRSQEGRGTTVTLRVPLTLATIQGFSVGVGEETYVLPLEAVRECLELPVERTGQPGGG-VLNLRGRALPYLRLREMLGV-EAPV2RESVVVLGHGGSRAGLVVDALFGEGQCVLKPLGRLFRHLPGVSGSTILGSGRVGLVLDVPTLLR2 

CheA__CYVI_6__CYVI_04069__contig_245  PLLHLVRNALDHGLESRVDRVATGKHPRGRLTLGAARDGNRLVLRVEDDGVGLEPSLLRRAAVRKGFLDEASASALTDQAARELIFLSGFTSREVATDISGRGVGLDAVRSSLRALGGDVLVASTPGGGTRFELRVPVSLTVAPLLFVKVAEETLCLSAAHVSRAVKVEASQIREVAGRAVLEVDDQPMPFASLGALLGL2EAVA2GALVLVVRSQGATAALAVDRVLEESVQAILPLKGLLARFPHLTGATTLADGRLAMVLSAAHVI25 

CheA__CYVI_7__CYVI_04444__contig_234  PLQHLVRNALDHGIETTAQRTAAGKPPRGLLTVRVEPRGTRLAVVVEDDGGGLSPENVKATAVRRGLLTEAEAAKLTEMQAARLVFEPGFSTRDQVTETSGRGVGLDVVQTTATRLQGAVDLSYEKGQGTRFTIDLPLILAGALGLLVRTGTAVVAIPSDAVERVLRLSPGDVGTVAGHVVARVDDEQLPFHPLSTSIGM-PRLP7PQTAMVLALGGVRAVFAMDAVVGQQEIVVRSLGRHLQTVSHLAGAAVLDDGSVVPVLNAPELL17 

CheA__CYVI-1__CYVI_00732__contig_480  PLLHLLRNCIDHGLESPEDRVAAGKGARGRVLVSVRRARDRVVVEMEDDGRGMNAAKLKTAAVARGALSAEAAARMTDREAFMLACLPGVSTAQDVSEISGRGVGMDAVKRVVENVGGTLEIESELGRGTRFTLRLPLTVAVVHLLLVAVGDEVFGLPIAKVVGAMEADSERLDRSREMPLLPHGQGLLPVYGLDELTGV-QAPP3VRPFVVMEGD-2RVALAVDGLVGQEEAVLKPLSRPLDLLPGLSGVTILGSGRPVFILDVPRLLSA 

CheA__CYVI-2__CYVI_00886__contig_453  PLTHLIRNAMDHGMETPEVREAQGKEPTGTLALRAFHEAGSIVIQVSEDGAGLDRARILARARARGLVGPEE--VPEDDALFQVIFEPGFSTAERVTELSGRGVGMDVVKRNVELLRGTICVDTTPGKGTTFSLRLPLTLSIIEGFSVGTGEETYVIPLEHVVECVELPPGESRPGRTG-IFNLRGEPLPYLRLREHFSLGGESPPRESIVVIGHGRGLAGLAVDTLLGQGQTVIKPLGKPCQGLPGLAGSTLLGDGRVALILDVPALLQQ 

CheA__CYVI-3__CYVI_01866__contig_332  PLMHIIRNAIDHGAESPEARLAAGKSRRARVSLRAEQKGNHVVIEVSDDGAGIDELGVRDMALRKNLITEAQAREMSRRELLNLIFLPGFSTARSVSELSGRGVGLDVVKNNIGNLSGIIDVWSERGQGTAFHLTLPVTLAIIRALVVGVSGRTYAVPLNSVLEILSVKPSEIRTVERREVLDVRGTTLPLMRLARQFGH-PERQ2RHFVVVAGLAQERLGIAVDELQGQQDIVVKSLGGRLQGVRGISGAADLANRRTVLVLDVGALLEE 

CheA__CYVI-4__CYVI_03221__contig_279  AMVHLLRNAVDHGIEMPDERERVGKHHEGALTLRVEQQGNILVLELSDDGRGIDVLMVRASAERKGLITAEEGGRMHEAQIRDLIFRPGFSTRVDVTDTSGRGVGLDAVRSAVEAMQGRIEVVSTKGSGTRFMITLPMELGSSPVLTVRTIDSQVGLPMLAVESTQLASPENLRIGRMKTQLDYNGQLVPVMDLGARMGL2SAPP2GQPLIIVQSGGKRMALAVDAVVGDRDLVIRPLPAEVRDVPAYQGAAILSRGELLLILRPGWVV13 

CheA__CYVI-5__CYVI_03314__contig_273  PLLHLVRNAVAHGLETPTARSEAGKPEEGRVTLSARLRGGRVQVVVEDDGRGLDMASIRERARGRGLPV------LGDAGDARLIFMPGLSTAEAVTSVSGRGVGLDVVRAQVEGMRGSVDVAFVPHQGTRFILDVPLTLSTLRVLLVTAGRQSFAVAGESVERLLRLGPGDVRVVEGRQMWAAPRALVPLATLTAVLGLEASAP2RPGAMVLSAGELRAALVVDEVVAEQEVLVRGLGSRIRRARHVSGVAVLPDGRMAPLLNAASLV22 

CheA__CYVI-8__CYVI_06560__contig_129  SLVHVVRNAVDHGLETPDERRAVGKSPTGLFSLKVQRRGGRVFFVCEDDGRGVDLGRVRQVALERGVVTPAEVDALDEQGLLELLFQSGFSTARTVTEVSGRGVGLDVVREMVRRFKGDVHITSRPGLGTSITLEVPLTLASLEVLGVEAGGQRMLVPLESLSGALHLPAEAVTWTGSRASISFGGEVLPFLPLLDAMGN-TGAQ3AWSVLVLNAGS2RAAVGVERLLGISRRVSRPLPSSVPPLPLVAGASFDEQGVPLLLLDAAGLV19 

CheA__CYVI-9__CYVI_07038__contig_107  ALVHLLRNGVDHGLETPDDRRMLGKPAAGRLRIRVRADGDMLSIEVDDDGRGMDPQKLREVAVRKGLLTESQAAALSEREAIELVFRAGFSTRQEITDISGRGVGMDVVKKKVESLGGSVGIVSRLGRGSAITLRLPQSLALMKVLLVRLGDDVYGMPAADVVAVMRVKPEDRMEVFGTLAVKHRGKPTALVGLGPLLGVNGGNR2KPPAVVVRHGDDLAALVVDGFVDEREVAVKPCGG2LKGAAFIAGTAALEDGRIAVLLHVPDIM18 

CheA__HM-1__HM_0590__contig_1         PLLHLIRNALDHGLESRVDRVAAGKRPKGCLTLRASREGNRIVLRVEDDGVGLDTAMLRKVAVRRGFLDEMTATSLTEGQARDLIFLSGFSSREVATHISGRGVGLDAVRSAVQLLGGDVGVESAPGWGTIFEIRVPVSLTVAPLLFVKAGDETLALSATHVSRAVKLDLSAMTELAGRPALNVDGRVLPFCHLSSLLGL2ERPP2GTLVLVVRSQGATAALAVERVLEERVQAILPLRGLLGRFGHLSGATTLADGRLAMVLAAAYLT23 

CheA__HM-10__HM_6384__contig_4        PLLHLVRNAVDHGIETPAVRKRLGKEYYGTLKLRASHEAGSIVIEVEDDGAGLNRERIRARAQALGLLQPGE--ERPDAELFLLIFTPGFSTAERVTELSGRGIGMDVVKRNIENLRGSIAIDTREGRGTTIHMRLPLTLSIIEGFSVKVGEETYILPLQSVLECVELPETEKRPGHTG-VLNLRGQPLPYLRLREHFSV-EGPP2RESVVVISQGRGQAGLAVDALLGQGQTVVKPLGKVFQDVSGVSGSAILGTGRVALILDVPSLLQK 

CheA__HM-11__HM_6780__contig_5        ALLHVVRNAVDHGLEEPEERLSLGKPVQGRLCVRVERCGARVRFSCEDDGRGVDLARVRQAAVEHGLVTEGEAETLDEQALLELLFRAGFSTASEVTDVSGRGVGLDVLRETARELKGVASATSRPGLGTRFTLEVPVSLISQEVLEAEAGGQRLLLPLDALTASVRLPPESFTWTGAHATFVHEGQAVPFLPLVTVLGR-AEEA3PWSVAVLGQGAEQVAVGLDRMYGIRRVVVKPLPPSVPALPLVAGASFDAQGEPVLVLDAVGLA18 

CheA__HM-12__HM_8313__contig_8        PLMHIIRNAIDHGVEPPEARVAAGKSRRATVSLRAEQKGNHVVIEVSDDGSGIDELRVREVAIQKGLITEAQAHEMTRRELLNLIFLPGFSTARNVSELSGRGVGLDVVKNNISNLSGLIDVWSERGRGTAFQLTLPLTLAIIRALVVGVSGRTYAVPLNSVLEILSVQPKDIRTVERREVLDLRGQTLPFTRLARLFKL-PERN2RHFVVVVGLAQERMGIAVDELFGQQDIVTKPLGGRLQSVRGISGATDLGNRRTVLVLDVAALLED 

CheA__HM-13__HM_9012__contig_9        ALVHLLRNAVDHGLETPDARTQLGKAPMGKVRIRVRADGDMLHIQVEDDGRGIDPERLKTVAVNRRLLTQPQAAAMSEREAMELIFRPGFSTREQVNEISGRGVGMDVVKRKVETLGGSVSVASRIGRGTTITLRLPQSLALMKVLLVRLGDDVYGIPAADVVAVTRVKPEDRMEVFGTLAVKHREKPIALVAMGPLLGVNGGNR2KPPAVVVRHGEDNAALVVDGFVDEREVAVKPCGG2LKGAPFIAGTAALEDGRVAVLCHVPDIM18 

CheA__HM-2__HM_1687__contig_13        PLQHLVRNAIDHGIEMPDVRREADKNEKGKLWIRVEPRGTRIAVVVEDDGGGLSPARVRATAVKRGLLSSEAAAKLPDAQAARLIFQPGFSTRDQVTETSGRGVGLDVVLATAQRLQGAVDISYTEGQGTRFTIDLPLSLASALGLLIRVGTAIVAVPSDMVERVFRLAPGDVGTVAGRVVARVDNEQITFLSLSEAIGL-PRLP7MQTVMLLTLGKERALYAIDEVVGQQDVVVRTLGPHLKGVAHLAGAAVLDDGRLVPVLNAPELL17 

CheA__HM-3__HM_2062__contig_14        ALVHLLRNAVDHGLETPSEREKTGKHHEGALTLRIEQQGNLLFLESSDDGRGIDVKGVRQAAENRGVANPEELARMNDNQIRDLIFRPGFSTRTDVTDTSGRGVGLDAVRAAVETLQGRIEVASTLGQGTRFMLTLPVELGSSPVLVVRVFDQMMGLPMLAVEATQLTKMSALRVTRRRAQLEYQGQMLPVVDLGSRLGL2AHMP2GQPLMVISAGGKRVALAVDAVVGDRDLVIRPLPAEVRDVPAYQGAATLSRGELMLILRPSWLV13 

CheA__HM-5__HM_4035__contig_22        PLLHLVRNAVAHGLELPEERTRAGKPAEGHVLLAARISGGRVQVSVEDDGRGLDLDAIRAKAEAQGWEVPED-----AAAVARLIFLQGLSTALQVTSVSGRGVGLDVVRTQVEALRGSVDVSFRPGAGTRFVLDVPLTLSTLRVLLVNAGGQTFALPAENVERLLRLAPSEVREVEGQQVWAAEDALVPLTSLASVLGMPPGAP2RLPTVVLTSGPLHVALGVDEVLAEQEVLVRGLGPRMRRTRYVSGAAVLPTGRMALLLHPASLV21 

CheA__HM-6__HM_4061__contig_22        TLVHLVRNAVDHGLERPDERRAAGKPEEGVLRLACH2SNGRLELTVSDDGQGVDVATVAARA---GVPVPAT-----PEELLELMCRPGLSTRASADTTSGRGMGMDIVKR2VEQLGGELRLETAPGKGTTFSLCVPLTITIVDAFVFECAALRYAVPVSGVEEIIEVDTSRLVHPPGRA5LERRGQAVPLLSLERLLRRDGGRE2GPKAFVVRQRGMPLAIAVDRLLGQQEIVLRPLEDPLVRVPGVAGATDLGDGQPTLVLDLPALSAA 

CheA__HM-7__HM_4631__contig_28        PMLHILRNCIDHGLESPEERTAAGKNPKGKVQISVRRARDRVVIEVEDDGRGMSAEKLKAAALARGSITAEAAARMSDREAFMLACLPGVSTAKDVSEISGRGVGMDAVKRVVENVGGTLEIDSEKGKGTRFTLRLPLTVAVVHLLLVEVGEEVFGLPIAKVVGAQEANADELSRSRDTALLPHGNTMLPVHALDQLLGL-PTPE3VRPFVVMEGDSGKVALAVDRLLGQEEVVLKPLSRPLDLLPGLSGVTILGSGRPVFILDVPRLLSA 

CheA__Ho-2__HO_3299                   PLIQMMRNACDHGIESAEQRTRAGKAPAGRIAFSARTSGADAVITVRDDGRGIDVERVRRAARSRGYAVDEN----DEQALLDLVLRPGFSTKREASETSGRGIGLDIVRKRVAEMQGRLTIETKPGEGTAIHLRVPGDLGIMRGLLVHARGSSFILVQSAIETMLRVRPDDEQTIGGKRHIHYQGTAIPLTDLGTALGL-AGRG6ARPCVVLASAERRVAFLVDAFGDLRDVVIKPLGPRVRRAGFVTGAALLGDGEIACVLNAFDLA19 

CheA__Ho-4__HO_6994                   PLLHLVRNALDHGIEPPEERRALGKPASGNLTLRAQLASDVLHVEVEDDGAGVDLERVRRLAVERGVFDAATADQVSEQQILHTLFLPDMSTRTEVTEISGRGMGLDVVQKTVRNLGGVIELRSERGVGTTFSLRVPIRAAITPVLLFRVGRGWYALPNNVLVGLGESNA2AIERLDGP-AVRYGDHFIPLIALPQVLGE2PDAA5GQRLILARAGTQIVALAGSHSHSQREAILASANALMREDTLVSAGVGLEDGSVALVINVGRVV27 

CheA__Mf-10__Mf__6818                 PLMHLVRNALDHGLETRVDRVTADKNPRGCLTLRASREGNRIILRVEDDGMGVDPVQLRKVAVRRGVLDESAANALSDAAARELIFLPGFTSREVVTDLSGRGVGLDAVRASIQGLGGDVGVESAPGWGTIFELRVPVSLTVAPLLFIQVGSETLALSATHVSRALKVDPADQCEVAGRPSLLVEGRVLPLAPMASLLGL2PRTA2GELALVVKSQSGAAALVVDRVLEERVQAILPLKGILGRFGHLTGATSLADGRLAMVLSAAFLT24 

CheA__Mf-2__Mf__2344                  ALVHLVRNAVDHALELPEARRAAGKPDEGVVRVASH2AGGLLDLTVSDDGRGVDAQAVAARA---GVPVPAS-----PDALLEVLCRPGFSTRDAANATSGRGMGMDIVHR2VDQLGGELGMETRPGAGTTFRLRVPLTITLLDALVLECAGLRYAVAVGSVEELIEVDAAQVVRPAGA-4VERRGNTVPLLTLARLLGR3GGCE2AAKALLVRQRGELIAFGVDRLVGQQEIVLRPLEDPLVRVPGVVGATDLGDGQPTLVLDLAALGLA 

CheA__Mf-3__Mf__2357                  PLLHLVRNAVAHGLEAPEERQRLGKEAEGRVTLSARLKGSRVEVTVDDDGRGLDLDALRRQALARGLRVPDD-----DEEVARLVFLPGLSTATQVTQVAGRGVGLDVVRMHVEGLRGSVEVTTRPGQGTCFTLDVPLTLSTLRVLLVSAGGQTLALASESVARLVRLAPDEVRDMEGRPAWASGDALVPLASLADVLGLPPGPP2RRGAVVLAAGSARAVVVVDAVLAEQEALVRSLGHRVRRARHVSAAAVLPDGRLSLLLNPVSLV21 

CheA__Mf-4__Mf__2631                  PLLHLLRNCIDHGLESPEDRVAAKKGARGRVLVAVKRARDRVIIELEDDGRGMDPAKLKNAAVSRGLLSAEAAARMTDREAFMLSCLPGVSTAKDITDISGRGVGMDAVKRVVENVGGTLEIDSERGRGTRFTLRLPLTVAVVHLLLVEVGEEVFGLPIAKVVGATEADGGSLSRSRETALLPHGNSLLPVHSLDALVGV-PAPL3TRPFVVMDGDSGRVALAVDRLLGQEEVVLKPLSRPLDLLPGLSGVTILGSGRPVFILDVPRLLSA 

CheA__Mf-5__Mf__3269                  ALVHLLRNAVDHGLELPADRERAGKHHEGALTLRVEQQGNLLYLEASDDGAGIDVESVRRVAEQRGVVTAEETARYNENQLRDLIFRPGFSTRADVTDTSGRGVGLDAVRASVEGLQGRIEVASTPGQGTRFMLTLPTDLGSSPVLVVRVLEQLVGLPMLAVEATQLARAESLRLGKRRAHLEYQGQLLSVVDLGARLGL2LAPP2GQPLLIVQSGGKRVALVVDAVVGDRDLVIRPLPSEVRDVPAWQGAATLSRGELLLICRPDWLV11 

CheA__Mf-6__Mf__4270                  PLLHLVRNAIDHGLESTEARRAAGKPEAGRLMVRVEPRGPRIAVVVEDDGSGLSPGRVRATAVRRGLLSSEEAEKLSDAEAARLVFQPGFSTREQVTATSGRGVGLDVVQATAQRLQGSVDVAFTAGQGTRFTIDLPLTLAAALGLLVRTGTTVSAIPSDSVNRILRLNPDDVGTVAGRVVARLDGEQLTFLPLAEAIGL-PRLP7VQAAALLTVGEDKVLYAIDEVVGQQEIVVRSLGRHLKGVRHLAGAAVLDDGRVVPVLNAAELV16 

CheA__Mf-7__Mf__5751                  PLLHLLRNALDHGIESPAERQAAGKDACGHLRLRAFHDAGGVVVELSDDGRGIQRDRVKERARERGLVSAPE--RLRDEEVDRLIFEPGFSTARTVTELSGRGVGMDVVRRDVEALRGTVAVRSQEGQGTTVTLRLPLTLAVIQGFAMGVGDQAYVVPIELVQECLELPAEQRCDDEAG-MLSLRGQPLPYLRLRTLFGVGGSAPARENVVVLRHPDGVVGLAVDQLHGDGQRVIRPLGRLFQDAPGISGSTILGDGRVGLILDTPTLVR3 

CheA__Mf-8__Mf__5849                  ALVHLLRNSVDHGVESPDTRQQLGKPLNGRIRIRVRVDGDMLHIEVEDDGRGIDPERLRQAAVAKRLITAVQAAALSEREAIELMFRPGFSTRDQVSELSGRGVGMDVVKRKVETLGGSVGVSSRIGRGSTITLRLPQSLALMKVLLVRLGDDVYGMPAADVEAVMRVKPDDRLEIFGTLAVRHRGKPTALVALGPLLGLNGGNR2KPPAVVVRHGEDHAALVVDGFVDEREVAVKPCGG2LKGAPFIAGTAALEDGRIAVLLHVPDIM18 

CheA__Mf-9__Mf__6430                  PLMHLIRNAIDHGVESPDARLAAGKPRRAVVGLRAEQKGNHVAIEVSDDGAGIDEVRVREVAITRGVITFAQAQELSRRELLNLIFQPGFSTARSVSELSGRGVGLDVVKNNLGNLSGIIDVWSERGKGTAFHLTLPVTLAIIRALLVGVSGRTYAVPLNSVLEIISVQPRDIRTVERREVVDLRGQTLPFVRLARMFAL-PERP2RHFVVVVGLAQERLGIAVDELHGQQDIVTKPLGGRLQSVRGISGATDLGNRRTVLVLDVAALLEE 

CheA__Ms-1__Ms__3141                  PLLHLVRNAIDHGLETPEERRSAGKPETGRLTVRVEPRGARIALVVEDDGYGLSPDRVRATAVRRGLLAEEAASRLSDAQAARLVFQPGFSTREQVTATSGRGVGLDVVQATAARLQGSVDVDFWAGQGTRFTVDLPLTLAAALGLLVRTGTAVAAIPSDSVERVMRLMPEDVGTVAGRVVARVDGSQLTFLSLSEAIGL-PRLP7VQMAALVVVGGDKVLYAIDEVVGQQEIVVRSLGKHLQSVRHLAGAAVLDDGRVVPVLNAPELV16 

CheA__Ms-2__Ms__3877                  ALVHLLRNAVDHGLESPDTRQQLGKPLTGRIRIRVRVDGDMLHIEVEDDGRGIDPERLRQVAVNKRLINAVQAAALSEREAIELIFRPGFSTREQVSELSGRGVGMDVVKRKVETLGGSVGVNSRIGRGTTITLRLPQSLALMKVLLVRLGDDVYGMPAADVEAVMRVKPEDRLEIFGTLAVRHRGKPTALVALGPLLGLNGGNR2RPPAVVVRHGEDHAALVVDGFVDEREVAVKPCGG2LKGAPFIAGTAALEDGRIAVLLHVPDIM18 

CheA__Ms-3__Ms__5284                  PLMHLIRNAIDHGVEAPDSRLASGKSRRAVVALRAEQKGNHVVIEVRDDGAGIDELRVREVALSRGLITFAQAEEMGRRELLNLIFLPGFSTARSVSELSGRGVGLDVVKNNLGNLSGIIDVWSERGKGTAFHLTLPVTLAIIRALVVGVSARTYAVPLNSVLEILSVQPQEIRTVERREVLDVRGQTLPFVRLSRLFGL-PERP2RYFVVVVGLAQERLGIAVDELHGQQDIVTKPLGGRLQSVRGISGATDLGNRTPVLVLDVAALLED 

CheA__Ms-4__Ms__5721                  PLMHLVRNALDHGLETRVDRVTSGKHPRGCLTLRAAREGSRIILRVEDDGLGLDPAELRRVAVRRGILDESAANALSDAATRELIFLPGFTSRDVVTDLSGRGVGLDAVRASVQGLGGDVGVESAPGWGTIFELRVPVSLTVAPLLFVQVGHETLALSATHVSRALKVEPLHLCEVAGRPALLVEGRVLPLASLGALLGLSPERE3GELVLVVRSQSGAAAVVVDRVLEERVQAILPLRGVLARFAHLTGATSLADGRLAMVLSAAYLT23 

CheA__Ms-5__Ms__6755                  ALVHLLRNAVDHGLEMPSAREKAGKHHEGALTLRVEQQGNLLFLECADDGAGIDVTRVRKVAESRGLLSSDEGDRLNDNQLRDLIFRPGFSTRSDVTDTSGRGVGLDAVRASVEALQGRIEVNSAQGQGTRFVMTLPVDLGSSPVLVVRALEQLVGLPMLAVEATQLARADSLRIGKRKAHLEYQGQLLQVVDLGARLGL2SAPP2GQPLLIVQSGGKRVALGVDAVVGDRDLVIRPLPSEVRDVPAWQGAATLSRGELLLICRPDWLV11 

CheA__Ms-6__Ms__7420                  PLLHLLRNCIDHGLESPDERIAAKKGPRGRVLVAVKRARDRVIIELEDDGRGMNPAKLKTAAVSRGLLTPELAARMTDREAFLLACLPGVSTAKDVTDISGRGVGMDAVKRVVESVGGTLEIDSEAGRGTRFTLRLPLTVAVVHLLLVEVGEEVFGLPIAKVVGATEADSEALSRSRETALLPHGNSLLPVHALDTLVGV2PGLRGVRPFVVMEGDSGRVALGVDRLLGQEEVVLKPLSRPLDLLPGLSGVTILGSGRPVFILDVPRLLSA 

CheA__Ms-7__Ms__7688                  PLLHLVRNAVAHGLESPEERLRADKPDEGRVTLSARLHGSRVEVTVEDDGRGLDLAALRARALAQGLDVPED-----DEDAARLAFHSGLSTSSRITEVAGRGVGLDVVRAEVEALRGTVEVSTQPGQGTRFTLDVPLTLSTLRVLLVSAGGQILALASEGVARLVRLSPDEVREIEGRPTWVSQDALVPLAALADVLGL-PAGP3RRGAVVLAAGTARAALVVDDVLAEQEALVRALGPRVRRARHVSAAAVLPDGRLSLLLNPASLV21 

CheA__Mx-2__MxDK1622__2701            PLLHLVRNAIDHGLESTEERRVAGKSEAGRLTVRVEPRGSRIAVVVEDDGSGLSPSRVRATAVRRGLLPADEAEKLSDAQAARLIFQPGFSTREQVSATSGRGVGLDVVQATAQRLQGSVDVAFTAGRGTRFTVDLPLTLAAALGLLVRTGTTVSAIPSDSVNRILRLNPDDVGTVAGRVVARLDGEQLTFLPLAEAIGL-PRLP7VQAAALLTVGEDKVLFAIDEVVGQQEIVVRSLGRHLKGVRHLAGAAVLDDGRVVPVLNAAELV16 

CheA__Mx-3__MxDK1622__4156            ALVHLLRNSVDHGVESPDTRQQLGKPLNGRIRIRVRVDGDMLHIEVEDDGRGIDPERLRQAAISKRLINAVQAAALSEREAIELIFRPGFSTRDQVSELSGRGVGMDVVKRKVETLGGSVGVSSRIGRGSTITLRLPQSLALMKVLLVRLGDDVYGMPAADVEAVMRVKPDDRLEIFGTLAVRHRGKPTALVALGPLLGLNGGNR2KPPAVVVRHGEDHAALVVDGFVDEREVAVKPCGG2LKAAPFIAGTAALEDGRIAVLLHVPDIM18 

CheA__Mx-4__MxDK1622__4772            PLMHLIRNAIDHGVESPDARLAAGKPRRAVVGLRAEQKGNHVVIEVSDDGSGIDEVRVREVAITRGLITFAQAQEMSRRELLNLIFQPGFSTARSVSELSGRGVGLDVVKNNLGNLSGIIDVWSERGKGTAFHLTLPVTLAIIRALLVGVSGRTYAVPLNSVLEIISVQPKEIRTVERREVLDLRGQTLPFVRLSRMFAL-PERP2RHFVVVVGLAQERLGIAVDELHGQQDIVTKPLGGRLQSVRGISGATELGNRRTVLVLDVAALLEE 

CheA__Mx-5__MxDK1622__5159            PLMHLVRNALDHGLETRVDRVTADKKPRGCLTLRAAREGNRINLRVEDDGMGVDPVQLRKVAVRRGLFDESAANALSDAAARELIFLPGFTSRDVVTDLSGRGVGLDAVRTSIQALGGDVGVESAPGWGTIFELRVPVSLTVAPLLFIQVGTETLALSATHVSRALKVDSAEQCEVAGRPSLLVEGRVLPLAPLSSLLGL2PRPA2GELALVVKSQSGAAALVVDRVLEERVQAILPLKGILGRFGHLTGATSLADGRLAMVLSAAFLT24 

CheA__Mx-6__MxDK1622__6041            SLVHLLRNAVDHGLELPADRERAGKHHEGALTLRVEQQGNLLYLEASDDGAGIDVEVVRRLAEQRGVVTAEETVRLNENQLRDLIFRSGFSTRTDVTDTSGRGVGLDAVRASVEALQGRIEVASTPGQGTRFMLTLPTDLGSSPVLVVRVLEQLVGLPMLAVEATQLARAESLRLGKRRAHLEYQGQLLSVVDLGARLGL2LAPP2GQPLLIVQSGGKRVALVVDAVVGDRDLVIRPLPSEVRDVPAWQGAATLSRGELLLICRPDWLV11 

CheA__Mx-7__MxDK1622__6697            PLLHLLRNCIDHGLEAPEDRAAAKKGPRGRVLVAVKRARDRVIIELEDDGRGMDPAKLKNAAVSRGLLSAEAAVRLTDREAFMLSCLPGVSTAKDITDISGRGVGMDAVKRVVENVGGTLEIDSERGRGTRFTLRLPLTVAVVHLLLVEVGEEVFGLPIAKVVGATEADGESLSRSRETALLPHGNSLLPVHSLDALVGV-PAPR3ARPFVVMDGDSGRVALAVDRLLGQEEVVLKPLSRPLDLLPGLSGVTILGSGRPVFILDVPRLLSA 

CheA__Mx-8__MxDK1622__6956            PLLHLVRNAVAHGLEGPEERQRLGKPAEGRLLLTARLKGSRVEVTVDDDGRGLDLGALREQARARGLRVPES-----DEEAARLVFLAGLSTATKVTQVAGRGVGLDVVRMHVEGLRGSVEVTTQQGQGTRFILDVPLTLSTLRVLLVSAGGQTLALASESVARLVRLAPDEVRDVEGRPAWASGDALVPLASLAEVLGLPPGPP2RRGAVVLAAGSARAVVVVDEVLAEQEALVRSLGHRVRRARHVSAAAVLPDGRLSLLLNPVSLV21 

CheA__Mx-9__MxDK1622__6971            ALVHLVRNAVDHALESPEARRAAGKPEEGVVRVASH2AGGLLDLTVADDGRGVDA---RAVAARAGMPVPPT-----PDALLEVLCRPGFSTRDAANATSGRGMGMDIVQR2VDQLGGELGMETRPGAGTTFRLRVPLTITLLDALVFECAGLRYAVAVGSVEELVEVDAARLVWPAGA-4LERRGNSVPLMGLARLLGR3DGHE2VAKALLVRQRGELVAFGVERLVGQQEIVLRPLEDPLVRVPGVAGATDLGDGRPTLVLDLAALGLA 

CheA__MxDZ2-2__MxDZ2__1064            SLVHLLRNAVDHGLELPADRERAGKHHEGALTLRVEQQGNLLYLEASDDGAGIDVEVVRRLAEQRGVVTAEETVRLNENQLRDLIFRSGFSTRTDVTDTSGRGVGLDAVRASVEALQGRIEVASTPGQGTRFMLTLPTDLGSSPVLVVRVLEQLVGLPMLAVEATQLARAESLRLGKRRAHLEYQGQLLSVVDLGARLGL2LAPP2GQPLLIVQSGGKRVALVVDAVVGDRDLVIRPLPSEVRDVPAWQGAATLSRGELLLICRPDWLV11 

CheA__MxDZ2-3__MxDZ2__1135            ALVHLLRNSVDHGVESPDTRQQLGKPLNGRIRIRVRVDGDMLHIEVEDDGRGIDPERLRQAAISKRLINAVQAAALSEREAIELIFRPGFSTRDQVSELSGRGVGMDVVKRKVETLGGSVGVSSRIGRGSTITLRLPQSLALMKVLLVRLGDDVYGMPAADVEAVMRVKPDDRLEIFGTLAVRHRGKPTALVALGPLLGLNGGNR2KPPAVVVRHGEDHAALVVDGFVDEREVAVKPCGG2LKAAPFIAGAAALEDGRIAVLLHVPDIM18 

CheA__MxDZ2-4__MxDZ2__1996            PLMHLVRNALDHGLETRVDRVTADKKPRGCLTLRAAREGNRINLRVEDDGMGVDPVQLRKVAVRRGLFDESAANALSDAAARELIFLPGFTSRDVVTDLSGRGVGLDAVRTSIQALGGDVGVESAPGWGTIFELRVPVSLTVAPLLFIQVGTETLALSATHVSRALKVDSAEQCEVAGRPSLLVEGRVLPLAPLSSLLGL2PRPA2GELALVVKSQSGAAALVVDRVLEERVQAILPLKGILGRFGHLTGATSLADGRLAMVLSAAFLT24 

CheA__MxDZ2-5__MxDZ2__3041            PLMHLIRNAIDHGVESPDARLAAGKPRRAVVGLRAEQKGNHVVIEVSDDGSGIDEVRVREVAITRGLITFAQAQEMSRRELLNLIFQPGFSTARSVSELSGRGVGLDVVKNNLGNLSGIIDVWSERGKGTAFHLTLPVTLAIIRALLVGVSGRTYAVPLNSVLEIISVQPKEIRTVERREVLDLRGQTLPFVRLSRMFAL-PERP2RHFVVVVGLAQERLGIAVDELHGQQDIVTKPLGGRLQSVRGISGATELGNRRTVLVLDVAALLEE 

CheA__MxDZ2-6__MxDZ2__4527            PLLHLLRNCIDHGLEAPEDRAAAKKGPRGRVLVAVKRARDRVIIELEDDGRGMDPAKLKNAAVSRGLLSAEAAVRLTDREAFMLSCLPGVSTAKDITDISGRGVGMDAVKRVVENVGGTLEIDSERGRGTRFTLRLPLTVAVVHLLLVEVGEEVFGLPIAKVVGATEADGESLSRSRETALLPHGNSLLPVHSLDALVGV-PAPR3ARPFVVMDGDSGRVALAVDRLLGQEEVVLKPLSRPLDLLPGLSGVTILGSGRPVFILDVPRLLSA 

CheA__MxDZ2-7__MxDZ2__5813            PLLHLVRNAVAHGLEGPEERQRLGKPAEGRLLLTARLKGSRVEVTVDDDGRGLDLGALREQARARGLRVPES-----DEEAARLVFLAGLSTATKVTQVAGRGVGLDVVRMHVEGLRGSVEVTTQQGQGTRFILDVPLTLSTLRVLLVSAGGQTLALASESVARLVRLAPDEVRDVEGRPAWASGDALVPLASLAEVLGLPPGPP2RRGAVVLAAGSARAVVVVDEVLAEQEALVRSLGHRVRRARHVSAAAVLPDGRLSLLLNPVSLV21 

CheA__MxDZ2-8__MxDZ2__5828            ALVHLVRNAVDHALESPEARRAAGKPEEGVVRVASH2AGGLLDLTVADDGRGVDA---RAVAARAGMPVPPT-----PDALLEVLCRPGFSTRDAANATSGRGMGMDIVQR2VDQLGGELGMETRPGAGTTFRLRVPLTITLLDALVFECAGLRYAVAVGSVEELVEVDAARLVWPAGAG4LERRGNSVPLMGLARLLGR3DGHE2VAKALLVRQRGELVAFGVERLVGQQEIVLRPLEDPLVRVPGVAGATDLGDGRPTLVLDLAALGLA 

CheA__MxDZ2-9__MxDZ2__7675            PLLHLVRNAIDHGLESTEERRVAGKSEAGRLTVRVEPRGSRIAVVVEDDGSGLSPSRVRATAVRRGLLPADEAEKLSDAQAARLIFQPGFSTREQVSATSGRGVGLDVVQATAQRLQGSVDVAFTAGRGTRFTVDLPLTLAAALGLLVRTGTTVSAIPSDSVNRILRLNPDDVGTVAGRVVARLDGEQLTFLPLAEAIGL-PRLP7VQAAALLTVGEDKVLFAIDEVVGQQEIVVRSLGRHLKGVRHLAGAAVLDDGRVVPVLNAAELV16 

CheA__MxDZF1-2__MxDZF1__1089          SLVHLLRNAVDHGLELPADRERAGKHHEGALTLRVEQQGNLLYLEASDDGAGIDVEVVRRLAEQRGVVTAEETVRLNENQLRDLIFRSGFSTRTDVTDTSGRGVGLDAVRASVEALQGRIEVASTPGQGTRFMLTLPTDLGSSPVLVVRVLEQLVGLPMLAVEATQLARAESLRLGKRRAHLEYQGQLLSVVDLGARLGL2LAPP2GQPLLIVQSGGKRVALVVDAVVGDRDLVIRPLPSEVRDVPAWQGAATLSRGELLLICRPDWLV11 

CheA__MxDZF1-3__MxDZF1__1414          ALVHLLRNSVDHGVESPDTRQQLGKPLNGRIRIRVRVDGDMLHIEVEDDGRGIDPERLRQAAISKRLINAVQAAALSEREAIELIFRPGFSTRDQVSELSGRGVGMDVVKRKVETLGGSVGVSSRIGRGSTITLRLPQSLALMKVLLVRLGDDVYGMPAADVEAVMRVKPDDRLEIFGTLAVRHRGKPTALVALGPLLGLNGGNR2KPPAVVVRHGEDHAALVVDGFVDEREVAVKPCGG2LKAAPFIAGTAALEDGRIAVLLHVPDIM18 

CheA__MxDZF1-4__MxDZF1__2118          PLMHLIRNAIDHGVESPDARLAAGKPRRAVVGLRAEQKGNHVVIEVSDDGSGIDEVRVREVAITRGLITFAQAQEMSRRELLNLIFQPGFSTARSVSELSGRGVGLDVVKNNLGNLSGIIDVWSERGKGTAFHLTLPVTLAIIRALLVGVSGRTYAVPLNSVLEIISVQPKEIRTVERREVLDLRGQTLPFVRLSRMFAL-PERP2RHFVVVVGLAQERLGIAVDELHGQQDIVTKPLGGRLQSVRGISGATELGNRRTVLVLDVAALLEE 

CheA__MxDZF1-5__MxDZF1__3597          PLLHLVRNAVAHGLEGPEERQRLGKPAEGRLLLTARLKGSRVEVTVDDDGRGLDLGALREQARARGLRVPES-----DEEAARLVFLAGLSTATKVTQVAGRGVGLDVVRMHVEGLRGSVEVTTQQGQGTRFILDVPLTLSTLRVLLVSAGGQTLALASESVARLVRLAPDEVRDVEGRPAWASGDALVPLASLAEVLGLPPGPP2RRGAVVLAAGSARAVVVVDEVLAEQEALVRSLGHRVRRARHVSAAAVLPDGRLSLLLNPVSLV21 

CheA__MxDZF1-6__MxDZF1__3612          ALVHLVRNAVDHALESPEARRAAGKPEEGVVRVASH2AGGLLDLTVADDGRGVDA---RAVAARAGMPVPPT-----PDALLEVLCRPGFSTRDAANATSGRGMGMDIVQR2VDQLGGELGMETRPGAGTTFRLRVPLTITLLDALVFECAGLRYAVAVGSVEELVEVDAARLVWPAGAG4LERRGNSVPLMGLARLLGR4GHEGSVAKALLVRQRGELVAFGVERLVGQQEIVLRPLEDPLVRVPGVAGATDLGDGRPTLVLDLAALGLA 

CheA__MxDZF1-7__MxDZF1__3897          PLMHLVRNALDHGLETRVDRVTADKKPRGCLTLRAAREGNRINLRVEDDGMGVDPVQLRKVAVRRGLFDESAANALSDAAARELIFLPGFTSRDVVTDLSGRGVGLDAVRTSIQALGGDVGVESAPGWGTIFELRVPVSLTVAPLLFIQVGTETLALSATHVSRALKVDSAEQCEVAGRPSLLVEGRVLPLAPLSSLLGL2PRPA2GELALVVKSQSGAAALVVDRVLEERVQAILPLKGILGRFGHLTGATSLADGRLAMVLSAAFLT24 

CheA__MxDZF1-8__MxDZF1__4590          PLLHLVRNAIDHGLESTEERRVAGKSEAGRLTVRVEPRGSRIAVVVEDDGSGLSPSRVRATAVRRGLLPADEAEKLSDAQAARLIFQPGFSTREQVSATSGRGVGLDVVQATAQRLQGSVDVAFTAGRGTRFTVDLPLTLAAALGLLVRTGTTVSAIPSDSVNRILRLNPDDVGTVAGRVVARLDGEQLTFLPLAEAIGL-PRLP7VQAAALLTVGEDKVLFAIDEVVGQQEIVVRSLGRHLKGVRHLAGAAVLDDGRVVPVLNAAELV16 

CheA__MxDZF1-9__MxDZF1__6545          PLLHLLRNCIDHGLEAPEDRAAAKKGPRGRVLVAVKRARDRVIIELEDDGRGMDPAKLKNAAVSRGLLSAEAAVRLTDREAFMLSCLPGVSTAKDITDISGRGVGMDAVKRVVENVGGTLEIDSERGRGTRFTLRLPLTVAVVHLLLVEVGEEVFGLPIAKVVGATEADGESLSRSRETALLPHGNSLLPVHSLDALVGV-PAPR3ARPFVVMDGDSGRVALAVDRLLGQEEVVLKPLSRPLDLLPGLSGVTILGSGRPVFILDVPRLLSA 

CheA__Myxo-1__Myxo_spp_0198           PLLHLLRNCIDHGLEAPEDRAAAKKGPRGRVLVAVKRARDRVIIELEDDGRGMDPAKLKNAAVSRGLLSPEAAARMTDREAFMLSCLPGVSTAKDITDISGRGVGMDAVKRVVENVGGTLEIDSERGRGTRFTLRLPLTVAVVHLLLVEVGEEVFGLPIAKVVGATEADGESLSRSRETALLPHGNSLLPVHSLDALVGV-PAPR3TQPFVVMDGDSGRVALAVDRLLGQEEVVLKPLSRPLDLLPGLSGVTILGSGRPVFILDVPRLLTA 

CheA__Myxo-10__Myxo_spp_7605          PLLHLVRNAVAHGLESPEERERQGKPPEGRLTLSARLKGSRVEVTVDDDGRGLDLAALRERARARGLKVPED-----DEEAARLVFLPGLSTAVTVTQVAGRGVGLDVVRMHVEGLRGSVEVTTLPGRGTCFVLDVPLTLSTLRVLLVSAGGQILALASESVARLVRLSPGEVRDVEGRPAWASGDALVPLASLAEVLGLPPGPP2RRGAVVLASGTARAVVVVDEVLAEQEALVRSLGHRVRRARHVSAAAVLPDGRLSLLLNPVSLV21 

CheA__Myxo-2__Myxo_spp_0867           ALVHLLRNAVDHGLELPADRERAGKHHEGALTLRVEQQGNLLYLEASDDGAGIDVETVRRLAEQRGVVTAEETARFNDNQLRDLIFRPGFSTRTDVTDTSGRGVGLDAVRASVEGLQGRIEVASTPGQGTRFMLTLPTDLGSSPVLVVRVLEQLVGLPMLAVEATQLARAESLRLGKRRAHLEYQGQLVSVVDLGARLGL2LAPP2GQPLLIVQSGGKRVALVVDAVVGDRDLVIRPLPSEVRDVPAWQGAATLSRGELLLICRPDWLV11 

CheA__Myxo-3__Myxo_spp_1729           PLMHLVRNALDHGLETRVDRVSADKKPRGCLTLRAAREGSRINLRVEDDGMGMDPAHLRKVAVRRGLLDESAANALSDAAARELVFLPGFTSRDVVTDLSGRGVGLDAVRTSIQGLGGDVGVESAPGWGTIFELRVPVSLTVAPLLFIQVGSETLALSATHVSRALKVDFADQCEVAGRPSLLVEGRVLPLASLASLMGLEPERP3GELALVVKSQSGAAALVVDRVLEERVQAILPLKGILGRFGHLTGATSLADGRLAMVLSAAYLT24 

CheA__Myxo-5__Myxo_spp_2134           PLMHLIRNAIDHGVESPDARLAAGKSRRAVVSLRAEQKGNHVVIEVSDDGAGIDEVRVREVAITRGLITFAQAQEMSRRELLNLIFQPGFSTARSVSELSGRGVGLDVVKNNLGNLSGIIDVWSERGKGTSFHLTLPVTLAIIRALLVGVSGRTYAVPLNSVLEIISVQPRDIRTVERREVLDVRGQTLPFVRLARMFAL-PDRP2RYFVVVVGLAQERLGIAVDELHGQQDIVTKPLGGRLQSIRGISGATDLGNRRTVLVLDVAALLEE 

CheA__Myxo-6__Myxo_spp_2764           ALVHLLRNSVDHGVESPDTRQQLGKPLNGRIRIRVRVDGDMLHIEVEDDGRGIDPERLRQAAISKRLINAVQAAALSEREAIELIFRPGFSTRDQVSELSGRGVGMDVVKRKVETLGGSVGVSSRIGRGTTITLRLPQSLALMKVLLVRLGDDVYGMPAADVEAVMRVKPDDRLEIFGTLAVRHRGKPTALVALGPLLGLNGGNR2KPPAVVVRHGEDHAALVVDGFVDEREVAVKPCGG2LKGAPFIAGTAALEDGRIAVLLHVPDIM18 

CheA__Myxo-7__Myxo_spp_4344           PLLHLVRNAIDHGLESTEERRALGKPEAGRLSVRVEPRGSRIAVVVEDDGSGLSPERVRATAVKRGLLTSEAAEKLSDSQAARLVFQPGFSTRDQVTATSGRGVGLDVVQATAQRLQGSVDVAFTAGRGTRFTVDLPLTLAAALGLLVRTGTAVSAIPSDSVNRILRLEPGDVGTVAGRVVARLDGEQLTFLSLAEAIGL-PRLP7VQAAALLTVGEDKVLFAIDEVVGQQEIVVRSLGRHLRAVRHLAGAAVLDDGRVVPVLNAPELV16 

CheA__Myxo-9__Myxo_spp_7591           ALVHLVRNAVDHALELPEARRSVGKPDEGVVRVATH2AGGLLDLTVSDDGRGVDAQAVAARA---GVPVPAT-----PDALLELLCRPGFSTRDAATATSGRGMGMDIVRR2VEQLGGELALETRPGAGTTFRLRVPLTITLLDALVFECAGLRYAVAVGSVEELIEVDAARMSRPAGA-4LERRGSAVPLVSLARLLGQASAAE4GAKALLVRQRGELVAFGVDRLVGQQEVVLRPLEDPLVRVPGVVGATDLGDGQPTLVLDLAALGLA 

CheA__PP-1__Pp_3698                   PLMHMIRNAIDHGIELPAERVAVGKPRAGKISLSAFQKGNRVVIELTDDGRGMDWRIIRDKAVKRGFVSAEESSDITPGQAINLIFTPGFSTRDKATELSGRGVGMDVVKTNISRLSGMIDVASEPGRGSRFRITLPVTLAIIQALVIETSGQTFCIPLNSVLESIMVQSDEIQTIEGHEVVSVRGRTLPLIHLSKVFEL8PRSN2RLYVVVVGLAQHRVGLVVDELLGQQDVVIKPIGRALRQVPGIAGATELGDNRTVLLLDVATLVGE 

CheA__Sa-1__Sa_0504                   ALLHAVRNAVDHGLEMPEERLALGKPEAGRVLVRVERRGARVRFLCEDDGRGVDLGGVRDAAVARGLVLEQDAASLDEAALLDLLFQAGFSTARSVTDVSGRGVGLDVVREIARNLKGEATAATWPSLGTSIILDVPVSLTSLEVLEAEVGSRRVLLPLDALSATVRLPAGALTWIGPRASFSHEEQAVPFLPLATALGH-PEPP3PWSAVVLGRGEGRVAVGVDRLRGIHRVVVRPLPASVPALPLVAGASFDAQGEPLLVMDMVGLA18 

CheA__Sa-10__Sa_6030                  PLLHLIRNALDHGLETRVDRVAAGKRPKGCLTLRAAREGNRIVLRVEDDGMGLDPVMLRRVAVRRGFLDESAASALSDAAARDLVFLSGFSSREVATDLSGRGVGLDAVRSAVQGLGGDASVASAVGVGTIFEVRVPVSLTVAPLLFVKVGDETLALSATHVSQALKLDLASMGEVAGRPTLDVEGRVLPFAHLSSVLGL2ERPP2GELVLVVRSQGVTAALAVERVLEERVQAILPLRGLLGRFPHLSGATTLADGKLAMVLSAAYLT23 

CheA__Sa-11__Sa_6842                  ALVHLLRNAVDHGLESPVERERTGKHHEGALTLRIEQQGNLLFLEASDDGRGVDVARVRQVAESRGLATAEELKRMNDNQVRDLIFRPGFSTRADVTDTSGRGVGLDAVRAAVESLQGRIEVASTLGQGTRFMLTLPVELGSSPVLVVRVFDQMMGLPMLAVEATQLTRMSTLRVSKRRSQLEYQGQLIPVVDLGARLGL2ASPP2GQPLMVIQNGGKRVALAVDSVVGDRDLVIRPLPAEVRDVPAYQGAATLSRGELMLILRPNWLV13 

CheA__Sa-2__Sa_0900                   ALVHLVRNAMDHAIESPAQRRAAGKPEEGVLRLGCH2VNGRLELSVSDDGRGVDAAAVAARA---GGPVPSA-----SEELLELLCRPGLSTRQSADSTSGRGMGMDIVKR2VEQLGGELGLETRPGQGTTFTLSVPLTITIVDAFIFECAALRYAVAVSTVEEIIEVDPSRVVHPPGEH6VERRGVAVPLVSLEQLLRR2GRTGLAPKAFIVRQRGTPVAFAVDRLLGQQEIVLRPLEDPLVQVPGVAGATDLGDGQPTLVLDLPAL--- 

CheA__Sa-3__Sa_0911                   PLLHLVRNAVAHGLEGPEERRRAGKPEEGRVTLAARLSGGRVQVSVEDDGRGLDLEAIRAQARARGWEVPED-----SAIAARLIFQPGLSTASKVTAVSGRGVGLDVVRSQVESLRGSVDVAFRPGEGTRFVLDVPLTLSTLRVLLVSAGGQRFALPAESVERLLRLAPQEVREVEGRQMWPAEDALIPITSLATVLGLAASPP2RLATVVLTAG-H2AALGVDEVLAEQEVLVRGLGPRVRRARHVSGTAVLPDGRMALLLHPASLV21 

CheA__Sa-4__Sa_1262                   PMLHLLRNCIDHGLESPEERVAVGKEPRGRVQVTVRRMRDRVVIEIEDDGRGMDPEKLKAAALARGVITAETAARMSEREAFLLSCLPGVSTAKDVSEISGRGVGMDAVKRVVENTGGTLEIGSEKGVGTRFTLRLPLTVAVIHLLLVEVGEEVFGLPIAKVLGATEADGDALSRSRETALLPHGNTLLPVHALDALLGI-PESS3LRPFVVMEVDTGKVALAVDRLLGQEEAVLKPLSKPLDLLPGLSGVTILGSGRPVFILDVPRLLSA 

CheA__Sa-6__Sa_3495                   PLLHLVRNAIDHGLETVEARRASGKSEAGTLWVRVESRGTRIAVVVEDNGAGLSPERVRATAVKRGLLSAEAAARLPDDQAARLIFQPGFSTRDEVTATSGRGVGLDVVHATAQRLQGAVEVAYTEGQGTRFTIDLPLTLAAALGLLVRVGTNVVVVPSDVVKRVVRLAPDDVGTVAGRVVARVDGDQLSFRSLAESIGL-PRLP7VQTAMLLTLGQERAVFAIDEVVGQQDIVVRSLGRHLKEVTHLAGAAVLDDGRLVPVINAPELL15 

CheA__Sa-7__Sa_4681                   ALVHLLRNSVDHGLEVPDARQQLGKPATGRLRIRVRVDGDMLQIDVEDDGRGIDPDRLRTVAINKRLITQAQAAALSERETIDLIFRPGFSTREQVSEISGRGVGMDVVKRKVESLGGSVGVVSRQGRGTTITLRLPQSLALMKVLLVRLGDDVYGIPAADVVAVTRVKPEDRMEVFGTLAVKHRNKPTALVALGPLLGV-NGGN3KPPAVVVRHGDDHAALVVDGFVDEREVAVKPCGG2LKGAAFIAGTAALEDGRIAVLCHVPDIM18 

CheA__Sa-8__Sa_4822                   PLTHLVRNAVDHGIESPSVRQARGKPHTGTLRIQARHEAGAIVVQVSDDGVGLNRERILQKARATGLLGPNE--DREDSELFQLIFAPGFSTAERVTELSGRGIGMDVVWRNIEMLRGTISIETREGLGTTFTLRLPLTLSIIEGFCVGVGEDTYVLPLENVFECVELPPEERGSGATG-LLHLRGRALPYLRLREHFAC-EGPR2RESVVIVGHGQE2AGLAVDALLGQAQTVIKPLNKVFQHLPGLAGSAILGTGRVALVLDVSSLL2- 

CheA__Sa-9__Sa_5712                   PLMHIIHNAIDHGVEKPEARVAVGKPRRASVSLRAEQKGNHVIIEVSDDGGGIDEFRVREVALQRGLITEAQAAEMSRREMLNLIFLPGFSTARSVSELSGRGVGLDVVKNNLSNLSGLIDVWSERGRGSSFQLTLPLTLAIIRALVVGVSGRTYAVPINSVLEILSVQPQDIRTVERREVLDLRGQTLPFTRLARMFAL-PERP2RYFVVVVGLAQERLGIAVDELFGQQDIVTKPLGGRLQSIRGISGATDLGNRRTVLVLDVAALL11 

CheA__Samy-1__Samy_1902               ALLHLVRNAVDHGIESELARTAAGKSPVGRIEITIHQTDSSVQVIVEDDGGGVDLERMRTRLRHEG----------DDSELLQRIFEQGVTTRDEVTDISGRGVGLDVVAREVAAVGGSVRVESERGRGTRFEIVLPTMLRADIVVPIECRGTRLAIPVREVLAVERMG-EPVRASDGW-RLARGP5LVPLFDLGALFGA-AEPP2GDVAVITHHRTGVFALRVDGYDNPRPMAFERIDELAVRSDVVRGVAPAPDGGVYFLLDADATH22 

CheA__Samy-2__Samy_3137               PLLHLVRNAVDHGIEAPAERRRGGKPSAGRIAIDAAIVAGEVQVDVTDDGAGIDVDAVLARAKQLGIADASTLA----ADPLSLLFEPGLSTRADAGPISGRGIGLDVVRDRVRRLHGRVHVETQRGHGTRVRMHVPLSSGALRVVHARVRHVDVLIPSTSVERVRHVAPSETITIEGRLHLPDARAPIAMARLDATLGL-GDVD3GLSWLVVSAGMRRVALGVDALVGEIEVVARALGGRVRRVAGVSGTAVLEGGRVALLADVDALA17 

CheA__Samy-3__Samy_4454               PMLHLVRNAVDHGLEPPDVRRDHGKNREGTLELDASTEGSLVRIEVRDDGRGVDVLALQAALRERGIGAAEDVTTLDDEEILERLCRRGLSTRRTVSDVSGRGVGLDVVKRRVESVGGRLGLRTIAGAGATFSIEVPMSALLAPMLCAMADDARYALAPQDVERLEEMVASSVETVGRGLALRVDGAPVPLFDLATLLGRARRDP2RSSALVIAHGGRRVAVAVDRVVGTLPVLQHRLDPFLEGATLVRSVALLANGELAVALDVGELF22 

CheA__Samy-4__Samy_4503               ALVHLVRNAVDHAIEPAEERRQAGKPEEGLLRVTFE2GTGQIALIVQDDGRGIDAERVAARA---GVEVPNN-----DAALLQLLCRPGLSTRDQVSTTSGRGIGMDVVRR2VEELGGDLAMTTTPGRGTTITARVPLTLSIVDVLTFECGAQRFVVPMATIDEIIEVDPTHVSAPPRV-7IERRGEPVPLVRLDRTLGLSSSDPERPKALVVRRDGDAIAFAIDRTIGQQEVVVRPLEDPLLRVPGVTGATDLGDGRPTLVVDLVALLSR 

CheA__Samy-5__Samy_5718               PLLHIIRNAVDHGIERAEARLAIGKPETGTLALNAYQKGSHVVIEIEDDGAGIDPARILSHAVSRGLLTAETGQDMSAEELRQLIFLPGFSTAAEVTDLSGRGVGMDVVKTNIGRLGGVIDVHSQVGIGTKFTLTLPITLAILSALVLRVRAQTFAIPLNVVQEALFLDETAVRLVEDHEVITLRGQSLPIVRLASLFGIAGEPT2RSFVVVTALGNRRLGLVVDALEGQQDIITKPLGKSLHNVRGFSGATDLGDQRVVLVLDAPSILE2 

CheA__Soce-1__Soce56_00870            ALLHLVRNAIDHGIEPADVRARRGKPARGTVAVTVVQTDAAVRVEVKDDGGGVDFARLREVLA----PSVPGAAALDDAELIPYLFAHGLTTSRSVGAISGRGVGLDIVAREIGALGGQVRVDSKPGLGTTIVLVVPKNLHGEEVVPISSGRFRCAVPTHAVHSVVLLEDEELLRAPDGPRVRLTS5LAPLYALGAVLGD-GGPP2GDAALVLHHAAGLFAVSVDGYENPRLVALVRSEEMPLTSPLVRGVAPTADGEAMLLLDVERLF21 

CheA__Soce-2__Soce56_01368            ALTHILRNAICHGIEPPEARRAAGKDPCGTITLRAAHERGGIALRISDDGAGMSRERIAARVCALGRHPEPE--TLPDHELFNLVFEPGFSTAAESSLLAGRGMGMDVVRRSVESIQGTIRIESREGQGTSLSIQLPLTLATIEGLSVGIGGERYVIPLRAVLACCDLPRGALAHGGARGLMIRRGRALPCVRLRALFGLGGSPPPDERVVIVAHDGSEAGLVVDLLDGEGRTVVKPLGQLFRRVRGVTGSTILGDGSVAMILDVDALLGG 

CheA__Soce-3__Soce56_01781            PLMHMMRNAIDHGIESKSMREAVGKPAVGTIALNAFQKGNHVVIEIEDDGKGIDVDKLLDAALRRGVMTPEDARTTSYREVLNLIFQPGISTKTDVSELSGRGVGMDVVKTNISKLGGVIDVHSEPGIGTKMTVTLPITLAIISALIVRVADRLFAIPLTNVQEAVALDEATVRQIDGREMITLRNSTLQLCYLARLFGL19SAA24KYIVVASVGARRLGLVVSTLIGQQDVVIKALGPSLSSVRGFSGATELGDQRIALVLDAPALIEE 

CheA__Soce-4__Soce56_02450            ALTHLIRNGIDHGLEPPEVRKACGKDARGTITLRASHEGGGIALRVSDDGAGMNRAQIAARASAQGRCPDAD--ALSDSELYDLVFEPGFSTATTVSDLSGRGMGMDVVRRRVESLEGSIGIESAAGVGTTLILRLPLTLATIEGFSVSAAGERYVIPLRAVVACVGLPRGALAAGPGG-VLHVHGRALPCVRLRDLFGL-SGPA2RESVVVVAHEGGQAGLVVDSLDGEGRTVIKPLGRLFRRTRGITGSTVLADGRLALILDVDALMHD 

CheA__Soce-5__Soce56_02974            AIVHLLRNAVDHAIEPPAERRRLGKPEEGVVRVSCF2SSNQLELSVADDGRGIDRALVARRA---GRPAPES-----DAALLDLITLPGLSTLDQATKTSGRGLGMDIVRR2VEQLSGELSVSTSPRAGTTFTLRIPLTLTIVDAFSFLCGDQLFVTPIAGVEEVVEIDAARV20ARGG2LIERRGEVVPLVDLGALFEL-GASPARRALVVRRHG-APFAFGVTRVIGQQEVVVRPLEDPLVRVPGVSGATDLGDGRPTLVLDLVTLSGR 

CheA__SoNew-1__So0157-2_01213         ALLHLVRNAVDHGIEPADVRARRGKPGRGAVAVTVVQTDAAVRVEVKDDGGGVDFARLREVLAE----AVPDVASLDDAELIPYLFAHGLTTTRSVGAISGRGVGLDVVAREIGALGGQVRVDSRPGLGTTILLVVPKSPHGEEVVPVTCGRFRCAVPTHAVHSVMLLE-ELLHTSDGP-RVRLAG5LVPLYALGAVLGD-GGQP2GDAALVLHHAAGLFAVSVDGYENPRLVALVRSEELPWSSPLVRGVAPTADGEAMLLLDVERVF22 

CheA__SoNew-2__So0157-2_02244         PLMHMMRNAIDHGIESKSMREAVGKPAVGTIALNAFQKGNHVVIEIEDDGKGIDVDKLLDAALRRGVMTPEDARTTSYREVLNLIFQPGISTKTDVSEISGRGVGMDVVKTNISKLGGVIDVHSEPGIGTKMTVTLPITLAIISALIVRVADRLFAIPLTNVQEAVALDESTVRQIDGREMITLRNSTLQLCYLARLFGL19GSA24KYIVVASVGARRLGLVVSTLIGQQDVVIKALGPSLSSVRGFSGATELGDQRIALVLDAPALIEE 

CheA__SoNew-3__So0157-2_02820         ALTHLLRNAICHGIEAPEARRAAGKDPCGTITLHAAHERGGIALRISDDGAGMSRERIAARVRALGRHPAPD--ALPEHELFSLVFEPGFSTAAESSHLAGRGMGMDVVRRSVESIQGTIRIESREGHGTSLLIQLPLTLATIEGLSVGIGDERYVIPLRAVLACCDLPRGSLAHGGAQGLMVRSGRALPCVRLRALFGLGGAPPPEERVVVVAHGGSEAGLVVDALDGEGRTVVKPLGQLFRRVPGISGSTILGDGSVAMILDVDALLGG 

CheA__SoNew-4__So0157-2_03524         AIVHLLRNAVDHAIEPPAERRRLGKPEEGVVRVSCF2SNNQLELSVADDGRGIDRALVAARA---GRPAPDG-----DAALLDLITLPGLSTLDQATKTSGRGLGMDIVRR2VEQLGGELSVSTARGAGTTFTLRIPLTLTIVDAFSFLCGDQPFVTPVAGVEEVMEIDAARI57RGGTELIERRGEVVPLVDLGAIFEL2SSAT---RALVVRRNGAPFAFGVTRVLGQQEVVVRPLEDPLVKVPGVSGSTDLGDGRPTLVLDLVSLSGR 

CheA__SoNew-5__So0157-2_04612         AALQMARNAVDHGIEPEAARRAAGKPAAGQIQLRVEQRGSRVALICSDDGRGVDVAAVRRAVVRAGLRREEEAYDLTAEDALELIFGPGVSTCEALTSLSGRGVGLDVVRETAAKLSGTASAQSQPGRGTTIELVVPISLSSVTALRIEDGGHAALLPLDAARLALRLDAGAIVRGPERDAIVIEDRLVPFARLAAVLGA-AEPE2PRCAVVVGAGASQAVLGADRLLGAVPVVVKPLPAAAGAPPAALGASLDVRGDPVLVLDPRGLV19 

Vui-2_Vui_3435                        PLGHLVRNCVVHGIEPAGERLSKGKPEIGLVHLAIRRDRDRVAIELADDGRGIDVEALETEAIASGQMTRESAAAMTREGRLRVCLMPGVSTARGVTENAGRGVGMDAVATAVEGLGGTLSIDSEPEKGTRFTLTLPSGVATASLLVVGAGEDLFGLPASRVIGAG----ADL------E------EPAIVRSLAELVGA-PSRP3AGIRVILETGAGRVALEVERILGVEEAVLRPLSPPLDRLPGILGAAFLGSGRSVFVLDVGGLLDT 

Vui-1_Vui_2795                        PLIHLLRNSIDHGLELREQRLAAGKPPVGRITIAAKPDGDRLRVEVSDDGRGIDAGFIRDVARRRGIVSDLEAAQLSNRAAIDLIFAAGFSTLDSSSETSGRGVGLDVVRQRVVALGGTVEVETRLGIGTTFILTMPQSLSMMKVLLFRIDDDVYGVPAGDVESVGRIEPARVTEIAGIRAISHRERLVPIVALGPLLSLNGGPS2RPMAVFLQLGEHRVALAIDGIFGQREVAVKAPSTFIKGMPFVSGGAALEDGRVALLLSTPELV17 

LL-1_LL_00704                         PLTHLVRNAIDHGLESPDERRAAGKNEEGTILLRAFHQGGNVVIEVSDDGRGLNTDAIRAKAERLGLIGPEA--VLTDDQIHDFVFHPGFSTAAKVSDISGRGVGMDVVKRNVEALNGSLGLTTERGRGMRVRLRLPLTLAILDGLAVRVGAQTYVVPLLSVVESFRPTRSQLRGVFGA2VIDVRGKSVPVVRLHEIVGA3ERDPTCALVCIVESNGADLALLVDDVIGQAQFVVKSLEVNFRKVDALMGATILGDGRVAMIVDVPSLARV 

LL-2_LL_00875                         PLMHMIRNAIDHGIENRDERMRVGKPAVGTIALNAFQKGNHVVIEVEDDGKGMDPAVIVAAALRRGIISEAEAREISPKEILGLVFQPGFTTREAVTNLSGRGVGMDIVRTNIAKLGGVVDISSELGIGTKMTITLPITLAIISVLIVEVCGRTYCMPLASVEEAIVFEESMVKTFEGREVMTQRGATLPLARLGKLFQL15KPP8RSYVVIATVADRRVGFVVDRLVGQQDIVIKALGKSLKKVRGFAGATELGDQRVGLVLDAASLINE 

ES-1 _ES_0478-contig_105              PLMHMIRNAIDHGIEKPAERVAVGKPRAGRVSLSAYQKGNRVVIEMTDDGQGMDWRWIRDKAIDKGVLTREEARDINASQAINLIFTPGFSTREAATEVSGRGFGMDVVKTNISRLSGMIDVASEPGRGSRFRITLPVTLAIIQALVIETAGQTFCIPLNSVLESIMVQTDEIQTIEGHEVVSVRGRTLPLVHLSRVFDL2DGRE8RLYVVVVGLAQHRVGLVVDELLGQQDVVIKPIGKALRQVPGIAGATELGDNRTVLLLDVGTLVGE 

ES_3963-contig_30                     SMIHMINNAIDHGIETPEARLAKGKPRAGRVSLAAHQRGNRVIIELSDDGRGMDWQGIRERAVQRGFITRDEADALSPAQALNLIFTAGFSTRNSATTTAGWGVGMDAVKTNIAKHAGMIDVSSELGVGSRLRVTLPTTLAIIQALVIEAAGQTFCIPLNSVLESIMIQPREVQTIEGAEVVSVRGRTLPLLHLARVFELEPTVR8HLYVVVVGLAEHRIGLVVDELRGQQDVVSKPVGKALARVPGISGATELGDNRTVLLLDVGTLVA2 

ES-2ES_6966-contig_76                 PLMHLIRNAVDHGVEPGPSR--ANKPLEATLKIIARSDGPEVVLAVVDDGRGVDIEQVRSQAQARGLLAAAEAGAATPRDLLSLLFKPGFSTNQSINELSGRGIGLDAVRRAVEGLGGEVSLTSTIDRGARCELRVPATISRETVVVVPFGRSLWGLPSRRVARVTAL--SERESTGGATSIVVDGEHVPLVSLARLLGI-PNAH3DRVAICFQHGGRIHALASPPVLGEFELFRRPMGPLLAAVGPASASAVMDDGRLVLLLEPAALL19 



 

 

Response_reg 
 

Domains                               VLIVDDDPLVRELLRQLLEEEGY2VAEAEDGKEALELL--3KVDLILLDINMPGMDGLELLKEIREED--PELPVIILTAHSEEEDAVEALKAGADDFLSK-PFDPEELLKA------------- 

CheA__Ad-1__Ad1_0608                  ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Ad-2__Ad1_0617                  ILLVDDSAIAREAEAALLRSLGHEVDEAVDGEDGWARLQNGQYHLLVTDVQMPVLDGIDLTRRVKATPRFVKLPIVIMSSLSAPEERRRGVDAGADAYLVKGELDAESLAVTLERLCGVPT---- 

CheA__Ad-3__Ad1_2498                  ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Ad-4__Ad1_2508                  ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Ad-5__Ad1_2689                  ILLVDDSPTTRALERSILETAGYRVATAADGAEAWAILEREGADALVADVEMPRLDGFALTEAVRASRALAALPVVLVTAREAEADRARGLAAGASAYLVKSAFDQRSLLDTLEHLLG------- 

CheA__Ad-6__Ad1_2838                  ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Ad-7__Ad1_4330                  ----------------------------------------------------------------------------------------------------------------------------- 

CheA__AG_02030                        ----------------------------------------------------------------------------------------------------------------------------- 

CheA__AG-1__AG_03639                  ILVVDDSPLTRELIGSLLEAVGYDVIMATDGMEALDML3P3RVDLVCTDLEMPRVDGLELTRRLKAHATHKVLPVVILTTRGGEEDRQRGLAAGADGYITKGDLVRQDLVDVVGRLLG------- 

CheA__AG-2__AG_04173                  ----------------------------------------------------------------------------------------------------------------------------- 

CheA__AG-3__AG_06034                  VLLVDDSPIARATESALVKALGHTVDEAQDGEEGYLKAQSQQYDLILSDVQMPRLDGFSLTRRLKSTVGLSRIPVIILSSLASPEDRRRGAEAGADAYLVKGELGVESLAQTIDRLT-------- 

CheA__AG-4__AG_07070                  ILVCDDALTTRFAIKSLLEIAGYSVVTAGDGEEALGILERTPCQLVVSDWQMPRLDGIGLTRRIRAHPKLSHLPVILCTSLDSPQERAAGLEAGADGYLVKREVERGKLLDLVRQLLPSGA---- 

CheA__AG-5__AG_07609                  ILVVDDSVTTRMLEKSILEAAGYQVELAASGEEGIEKIQRGGHALLIVDVEMPGMTGLDVTRRIRSMPALQGLPILMVSSLATDEDKRRGREAGVSAYIVKGEFQQHSYLDTVSRLIASGRRPA- 

CheA__AG-6__AG_08711                  ALVVDDSLTARALHRAMLEAGGFTVHLAASGARAMERLQTETYDVIICDLEMEEMNGTELIAKLRSQPDTKEVPVILVSANDSAAARSRGLAAGADGYLSKRECAAGRLLTEVLDVMSRRGARA- 

CheA__AG-7__AG_09427                  ----------------------------------------------------------------------------------------------------------------------------- 

CheA__AG-8__AG_09636                  ----------------------------------------------------------------------------------------------------------------------------- 

CheA__AG-9__AG_09749                  VLLADDSMTTRALEQSILEAAGYEVLACADGQEAWERLLTEGADAVVSDVEMPRMDGFALTEAVRGSPRFGRLPVVLVTARSRPEDKARGLQVGASAYLVKSAFDQTHLLETLRQLL-------- 

CheA__CAP-1__CAP_0917-contig115       ----------------------------------------------------------------------------------------------------------------------------- 

CheA__CAP-3__CAP_4269-contig31        ILVVDDSVTTRQLERTILEAAGYDVTLAHDGQHAWEML7H3RVDAVLSDIEMPRMDGFQLLARVRATPRTARLPFVLVTALDRPSDRQRALDLGASSYLIKRSFDQEALLETLERLL-------- 

CheA__CAP-5__CAP_6769-contig59        ----------QEGAHGGLGPHGNSGALGAHGAHGALGA3R----------ELPH-----------------------------GVARRPRMSVPPTGRT-------------------------- 

CheA__CAP-6__CAP_8813-contig92        LLIIDDSLTTRMLEQGILEGAGYTVDLAGSGEEGLQKA--3RYGLFIVDIEMPGMSGLDFLRITRADEALRDVPVIVVTSLATPEDRQRGLDAGASAYVVKGEFDQRRFVTTVGDLLARRP---- 

CheA__Cc-10__Cc_7425                  ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Cc-11__Cc_7669                  VVLADDSPTTRMLEQSILEGAGYDVVACADGAEAWERLQAGGADAMVMDVEMPRMDGFQVTEAVRTSPRFGRVPVVLVTSREKPEDKARGLQAGASAYIVKSAFDPTSLLETLRRLL-------- 

CheA__Cc-12__Cc_7687                  ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Cc-2__Cc_2402                   ILVVDDSPLTRELVANLLEAVGYDTLRAADGPSALEQL3GPPVELVVTDLEMPEMDGVELTRRLKSDPARRGLPVVILTTRGGEADRARGLAAGADGYITKGDLVRQDLVDVVGRLLA------- 

CheA__Cc-3__Cc_2696                   ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Cc-4__Cc_3935                   VLLVDDSPIARATEGALVKALGHSVEEAQDGEEAYVKVQSNTYDLILTDVQMPKLDGFSLTRRLKGTPAVARIPVIILSSLASPEDKRRGLDAGADAYLVKGELGVEILAQSIDRLT-------- 

CheA__Cc-5__Cc_4970                   ATEAQAQVVIPEAAAEAPTPEEPRERVLLCRNGAEGRIAI--PLSRVARLEELPASDVERMSGGMEMARYHGQLLPLVHVASVLEARPRATERITQHLQVTLGESLSVVVTQHADTRVGLV56-- 

CheA__Cc-6__Cc_5445                   ILVCDDSLTTRFAMKSLLEIAGYPVVTASDGEEAWQVLERVHCHLVVSDWQMPRLDGVGLARRIKGHPMFRRTPIILVTSLDSNEDRAAGLEAGADGYLVKREVERGKLLELVRQLLPG------ 

CheA__Cc-8__Cc_5604                   ILHASEAALSPPSPLATPS----------------------------------------------------------------PANAPRAP---------------------------------- 

CheA__Cc-9__Cc_6690                   ALVVDDSLTARALHRAMLEAGGFQVHLAASGARALERLQADTYDVVICDLDMEEMDGIELIARLRERKDTRTLPVILVSAHDSAVARERGLSSGADGFLSKRECAAGRLLAEVLDVMSRRGSRE- 

CheA__CYB-1__CYB_00257__contig1       ----------------------------------------------------------------------------------------------------------------------------- 

CheA__CYB-10__CYB_07226__contig66     ----------------------------------------------------------------------------------------------------------------------------- 

CheA__CYB-12__CYB_08422__contig7      ILVVDDSPLTRELISSLLEAVGYDIVMATDGAEALDLLAQNPVDLVCTDLEMPRVDGLELTRRLKEHPTHKVLPVVILTTRGGEADRQRGLAAGADGYITKGDLVRQDLVDVVGRLLG------- 

CheA__CYB-13__CYB_09219__contig74     VLLADDSMTTRALEQSILEAAGYEVLACSDGQEAWERLQAEGADALVSDVEMPRMDGFTLTEAVRGSPRFGRLPVVLVTARSSDEDKTRGLQVGASAYLVKSAFDQSHLLETLRQLL-------- 

CheA__CYB-2__CYB_00592__contig1       ALVVDDSLTARALHRAMLEAGGFTVHLAASGARALERLQAEEYDVIICDLEMEEMNGTEVIARLRGQPDTRDIPVILVSANDSASARSRGLAAGADGYLSKRECAAGRLLSEVLDVMSRRGARA- 

CheA__CYB-3__CYB_01063__contig10      ----------------------------------------------------------------------------------------------------------------------------- 

CheA__CYB-4__CYB_02376__contig15      ----------------------------------------------------------------------------------------------------------------------------- 

CheA__CYB-5__CYB_02509__contig15      VLVVDDSPTLRTLLRNVLRAAGFPVVVAHDGLAAIEAWRRQEFGLVVTDLEMPRLDGMGLCRFVRRSER-PRTPVLLITSQGGPEERRRARDVGVDAYVVKGEFEQASFLGLVRKLTNTGE8--- 

CheA__CYB-6__CYB_02845__contig17      VLVVDDSVTTRMLEKSILEAAGYQVELAASGEEGLEKIKRGGHSLLIVDVEMPGMSGLDVTRHLRATPEFQSLPILMVSSLATDEDLRRSREAGVSAYIVKGEFHQHRFLETVARLAAQGA8--- 

CheA__CYB-7__CYB_02941__contig18      VLLVDDSPIARATESALVKALGHTVDEAQDGEEGYLRAQSQTYDLILTDVQMPRLDGFSLTRKLKSTAGLARTPVIVLSSLASPEDRRRGAEAGADAYLVKGELGVESLAQTIDRLT-------- 

CheA__CYB-8__CYB_04457__contig30      ----------------------------------------------------------------------------------------------------------------------------- 

CheA__CYB-9__CYB_05874__contig5       ILVCDDALTTRFAIKSLLEIAGYSVVTAGDGQEALGILERTPCQLVVSDWQMPRLDGIGLTRRIRAHPKLSNIPVILCTSLDSPQERAAGLEAGADGYLVKREVERGKLLDLVRQLLPTSV---- 

CheA__CYVI_01312__contig_400          ----------------------------------------------------------------------------------------------------------------------------- 

CheA__CYVI_6__CYVI_04069__contig_245  ILVVDDSPLTRELIGSLLEAVGYDVIMATDGMEALDML3S3RVDLVCTDLEMPRVDGLELTRRLKAHATHKVLPVVILTTRGGEEDRQRGLAAGADGYITKGDLVRQDLVDVVGRLLG------- 

CheA__CYVI_7__CYVI_04444__contig_234  ILVCDDALTTRFAIKSLLEIAGYSVVTAGDGEEALGILERTPCQLVVSDWQMPRLDGIGLTRRIRAHPKLSHLPVILCTSLDSPQERAAGLEAGADGYLVKREVERGKLLDLVRQLLPSGA---- 

CheA__CYVI-1__CYVI_00732__contig_480  ----------------------------------------------------------------------------------------------------------------------------- 

CheA__CYVI-2__CYVI_00886__contig_453  ----------------------------------------------------------------------------------------------------------------------------- 

CheA__CYVI-3__CYVI_01866__contig_332  ----------------------------------------------------------------------------------------------------------------------------- 

CheA__CYVI-4__CYVI_03221__contig_279  ALVVDDSLTARALHRAMLEAGGFTVHLAASGARAMERLQTETYDVIICDLEMEEMNGTELIAKLRSQPDTKEVPVILVSANDSGAARSRGLAAGADGYLSKRECAAGRLLTEVLDVMSRRGARA- 

CheA__CYVI-5__CYVI_03314__contig_273  VLLADDSLTTRALEQSILETAGYEVLACSDGQEAWERLLAEGADAVVSDVEMPRMDGFALTEAVRGSQRFGRLPVVLVTARSKPEDKARGLQVGASAYLVKSAFDQTHLLETLRQLL-------- 

CheA__CYVI-8__CYVI_06560__contig_129  ILVVDDSVTTRMLEKSILEAAGYQVELAASGEEGLEKIQRGGHALLIVDVEMPGMTGLDVTRRIRSIPSLQGLPILMVSSLATDEDKRRGRDAGVSAYIVKGEFQQHSYLDTVARLIASGRRPA- 

CheA__CYVI-9__CYVI_07038__contig_107  VLLVDDSPIARATESALVKALGHTVDEAQDGEEGYLKAQSQQYDLILSDVQMPRLDGFSFTRRLKSTVGLSRIPVIILSSLASPEDRRRGAEAGADAYLVKGELGVESLAQTIDRLT-------- 

CheA__HM-1__HM_0590__contig_1         IMVVDDSPLTRELIAALLEAVGYDTISAADGAEAIHLLSTTQVDLVVTDLEMPGLDGLELTRQIKGHDTLNRLPVIILTTRGGEEDRKKGLAVGADGYITKGDLVRQDLVDVVKRLLG------- 

CheA__HM-10__HM_6384__contig_4        ----------------------------------------------------------------------------------------------------------------------------- 

CheA__HM-11__HM_6780__contig_5        ILVIDDSVTTRMLEQSILESAGYAVALAASGEEGMEQV--3PPALIIVDVEMPGMSGLEFTRRLRAHPSLAALPVIMVSSLGTEEARRRGKEVGVSAYIVKGEFDQQGFLDTVARLSGGPE6--- 

CheA__HM-12__HM_8313__contig_8        ----------------------------------------------------------------------------------------------------------------------------- 

CheA__HM-13__HM_9012__contig_9        VLLVDDSPIARATEGALVKALGHSVEEAQDGEEAYAKVQVNTYDLILTDVQMPKMDGFSLTRRLKTTPAVARIPVIILSSLASPEDKRRGLEAGADGYLVKGELGVEILAQTIERLT-------- 

CheA__HM-2__HM_1687__contig_13        VLVTDDSLTTRFAMKSLLEIAGYPVVTASDGEEAWEVLERTPCQLVVSDWQMPRLDGVGLTRRIRAHPTLNRTPVILVTSLDSPEERAEGLEAGADGYLVKREVERGKLLELVRQLMP--G---- 

CheA__HM-3__HM_2062__contig_14        ALVVDDSLTARALHRAMLEAGGFTVHLASSGARALERLQTDSYDVVICDLEMEEMDGEQFIRTVRERPETRDLPVILVSTY--ESGRERGRAAGADDFLSKRDCAEGQLLKVVLDVMSRRGGRS- 

CheA__HM-5__HM_4035__contig_22        ILLAEDSPTTRALEQSLLEAAGYEVMACADGAEAWERLQRIGADALVSDLEMPRMDGFELTEAVRASPRFSRLPVVLVTARGRPEDKARGLQVGASAYLVKSAFDQTNLLETLRRLL-------- 

CheA__HM-6__HM_4061__contig_22        ----------------------------------------------------------------------------------------------------------------------------- 

CheA__HM-7__HM_4631__contig_28        ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Ho-2__HO_3299                   LLVVDDSVTTRQLLRSILEAAGYQCEVAPDGEAAWRRLLM2PIDLIVSDIEMPRLDGFQLLSRVRSSPKTAKLPFVLVTALSDDGDRRRALELGADAYEIKGHFDQDALLDTIEELLP------- 

CheA__Ho-4__HO_6994                   VLVAEDSPIVREMVTEALRAHGLRVIEAGNGREALEQL3P-EIELLVTDVEMPQLDGLGLIAEMRARSS-RRIPAIVVSTRGSNADKQAAVEVGADAYLVKSDFSKEGLWSLVSRFLG------- 

CheA__Mf-10__Mf__6818                 ILVVDDSPLTRELIANLLEAVGYDTVIASDGAEALEVLDARPLDLVVTDLEMPGVDGLELARRLKGHPVHSRLPVVILTTRGGEDDRRRGLAAGVDGYITKGDLVRQDLVDVVRRLLG------- 

CheA__Mf-2__Mf__2344                  ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Mf-3__Mf__2357                  VVLADDSPTTRALEQSILESAGYEVVPCVDGADAWERLQSGGADALVLDVEMPRMDGFALTEAVRASPRFSRLPVVLVTARGKPEDKARGLQAGASAYLVKSAFDPTSLLETLRRLL-------- 

CheA__Mf-4__Mf__2631                  ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Mf-5__Mf__3269                  ALVVDDSLTARALHRAMLEAGGFTVHLAASGARALDRL3T--YDVVICDLDMEEMDGTQLIAKLRERPETASLPVILVSAHDSAVARERGLEAGADGYLSKRECAAGRLLAEVLDVMSRRGSRA- 

CheA__Mf-6__Mf__4270                  VLVCDDALTTRFAMKSLLEIAGYPVVTAADGEEAWGILERTPCQLVVSDWQMPRLDGVGLARRIKAHPQLHRTPIILVTSLDSPEDRAAGLEAGADGYLVKREVERGRLLELVRQLLPAS----- 

CheA__Mf-7__Mf__5751                  ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Mf-8__Mf__5849                  VLLVDDSPIARATEGALVKALGHSVEEAQDGEEAYVKVQNNTYDLILTDVQMPKLDGFSLARRLKSTPAVARIPVIILSSLASPEDKRRGLDAGADAYLVKGELGVEVLAQAIDRLT-------- 

CheA__Mf-9__Mf__6430                  ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Ms-1__Ms__3141                  ILVCDDSLTTRFAMKSLLEIAGFPVVTAADGEEAWGILERTPCQLVVSDWQMPRLDGVGLARRIKSHATLHSTPVILVTSLDSPEDRAAGLEAGADGYLVKREVERGKLLELVRNLLPARA---- 

CheA__Ms-2__Ms__3877                  VLLVDDSPIARATEGALVKALGHMVEEAQDGEEAYGKVQNNSYDLILTDVQMPKMDGFSLARRLKSTPAVARIPVIILSSLASPEDKRRGLDAGADAYLVKGELGVEVLAQAIDRLT-------- 

CheA__Ms-3__Ms__5284                  ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Ms-4__Ms__5721                  VLVVDDSPLTRELISSLLEAVGYDTVVAGDGAEALDVLEGPPVDLVVTDLEMPGMDGLELTRRLKGHPTQSRLPVVILTTRGGEEDRRRGLSAGADGYITKGDLVRQDLVDVVGRLLS------- 

CheA__Ms-5__Ms__6755                  ALVVDDSLTARALHRAMLEAGGFSVHLAASGARALDRLQTDTYDVVICDLDMEEMDGTQLIARLREKRETASLPVILVSAHDSAAARERGMAAGADGYLSKRECAAGRLLAEVLDVMSRRGGRA- 

CheA__Ms-6__Ms__7420                  ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Ms-7__Ms__7688                  IILADDSPTTRALEQSILEGAGYDVLPCADGAEAWERLQAGGADAMVLDVEMPRMDGVTLTETIRAAPRFARLPVVLVTARGRPEDKARGLKAGASAYLVKSAFDPTSLLETLRRLL-------- 

CheA__Mx-2__MxDK1622__2701            ILVCDDALTTRFAMKSLLEIAGYPVVTAADGEEAWGILERTPCQLVVSDWQMPRLDGVGLARRIKSHPQLHRTPIILVTSLDSPEDRAAGLEAGADGYLVKREVERGRLLELVRQLLPVS----- 

CheA__Mx-3__MxDK1622__4156            VLLVDDSPIARATEGALVKALGHSVEEAQDGEEAYVKVQNNTYDLILTDVQMPKLDGFSLARRLKSTPAVARIPVIILSSLASPEDKRRGLDAGADAYLVKGELGVEVLAQAIDRLT-------- 

CheA__Mx-4__MxDK1622__4772            ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Mx-5__MxDK1622__5159            ILVVDDSPLTRELIANLLEAVGYDTVIASDGAEALEVLESHPVDLVVTDLEMPGVNGLELARRLKGHPVHSRLPVVILTTRGGEEDRRRGLAAGVDGYITKGDLVRQDLVDVVRRLLG------- 

CheA__Mx-6__MxDK1622__6041            ALVVDDSLTARALHRAMLEAGGFTVHLAASGARALDRLQSDTYDVVICDLDMEEMDGIQLIAKLRERPETASLPVILVSAHDSSVARERGLKAGADGYLSKRECAAGRLLAEVLDVMSRRGSRA- 

CheA__Mx-7__MxDK1622__6697            ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Mx-8__MxDK1622__6956            VVLADDSPTTRALEQSILESAGYEVVACVDGADAWERLQSGGADALVLDVEMPRMDGFALTEAVRASPRFSRLPVVLVTARGKPEDKARGLQAGASAYLVKSAFDPTSLLETLRRLL-------- 

CheA__Mx-9__MxDK1622__6971            ----------------------------------------------------------------------------------------------------------------------------- 

CheA__MxDZ2-2__MxDZ2__1064            ALVVDDSLTARALHRAMLEAGGFTVHLAASGARALDRLQSDTYDVVICDLDMEEMDGIQLIAKLRERPETASLPVILVSAHDSSVARERGLKAGADGYLSKRECAAGRLLAEVLDVMSRRGSRA- 

CheA__MxDZ2-3__MxDZ2__1135            VLLVDDSPIARATEGALVKALGHSVEEAQDGEEAYVKVQNNTYDLILTDVQMPKLDGFSLARRLKSTPAVARIPVIILSSLASPEDKRRGLDAGADAYLVKGELGVEVLAQAIDPLT-------- 

CheA__MxDZ2-4__MxDZ2__1996            ILVVDDSPLTRELIANLLEAVGYDTVIASDGAEALEVLESHPVDLVVTDLEMPGVNGLELARRLKGHPVHSRLPVVILTTRGGEEDRRRGLAAGVDGYITKGDLVRQDLVDVVRRLLG------- 

CheA__MxDZ2-5__MxDZ2__3041            ----------------------------------------------------------------------------------------------------------------------------- 

CheA__MxDZ2-6__MxDZ2__4527            ----------------------------------------------------------------------------------------------------------------------------- 

CheA__MxDZ2-7__MxDZ2__5813            VVLADDSPTTRALEQSILESAGYEVVACVDGADAWERLQSGGADALVLDVEMPRMDGFALTEAVRASPRFSRLPVVLVTARGKPEDKARGLQAGASAYLVKSAFDPTSLLETLRRLL-------- 

CheA__MxDZ2-8__MxDZ2__5828            ----------------------------------------------------------------------------------------------------------------------------- 

CheA__MxDZ2-9__MxDZ2__7675            ILVCDDALTTRFAMKSLLEIAGYPVVTAADGEEAWGILERTPCQLVVSDWQMPRLDGVGLARRIKSHPQLHRTPIILVTSLDSPEDRAAGLEAGADGYLVKREVERGRLLELVRQLLPVS----- 

CheA__MxDZF1-2__MxDZF1__1089          ALVVDDSLTARALHRAMLEAGGFTVHLAASGARALDRLQSDTYDVVICDLDMEEMDGIQLIAKLRERPETASLPVILVSAHDSSVARERGLKAGADGYLSKRECAAGRLLAEVLDVMSRRGSRA- 

CheA__MxDZF1-3__MxDZF1__1414          VLLVDDSPIARATEGALVKALGHSVEEAQDGEEAYVKVQNNTYDLILTDVQMPKLDGFSLARRLKSTPAVARIPVIILSSLASPEDKRRGLDAGADAYLVKGELGVEVLAQAIDRLT-------- 

CheA__MxDZF1-4__MxDZF1__2118          ----------------------------------------------------------------------------------------------------------------------------- 

CheA__MxDZF1-5__MxDZF1__3597          VVLADDSPTTRALEQSILESAGYEVVACVDGADAWERLQSGGADALVLDVEMPRMDGFALTEAVRASPRFSRLPVVLVTARGKPEDKARGLQAGASAYLVKSAFDPTSLLETLRRLL-------- 

CheA__MxDZF1-6__MxDZF1__3612          ----------------------------------------------------------------------------------------------------------------------------- 

CheA__MxDZF1-7__MxDZF1__3897          ILVVDDSPLTRELIANLLEAVGYDTVIASDGAEALEVLESHPVDLVVTDLEMPGVNGLELARRLKGHPVHSRLPVVILTTRGGEEDRRRGLAAGVDGYITKGDLVRQDLVDVVRRLLG------- 

CheA__MxDZF1-8__MxDZF1__4590          ILVCDDALTTRFAMKSLLEIAGYPVVTAADGEEAWGILERTPCQLVVSDWQMPRLDGVGLARRIKSHPQLHRTPIILVTSLDSPEDRAAGLEAGADGYLVKREVERGRLLELVRQLLPVS----- 

CheA__MxDZF1-9__MxDZF1__6545          ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Myxo-1__Myxo_spp_0198           ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Myxo-10__Myxo_spp_7605          VVLADDSPTTRALEQSILESAGYEVVTCVDGADAWERLQAGGADALVLDVEMPRMDGFALTEAVRASPRFSRLPVVLVTARGKAEDKARGLQAGASAYLVKSAFDPTSLLETLRRLL-------- 

CheA__Myxo-2__Myxo_spp_0867           ALVVDDSLTARALHRAMLEAGGFTVHLAASGARALDRL3T--YDVVICDLDMEEMDGIQLIAKLRERSETASLPVILVSAHDSAVARERGLKAGADGYLSKRECAAGRLLAEVLDVMSRRGSRA- 

CheA__Myxo-3__Myxo_spp_1729           ILVVDDSPLTRELIANLLEAVGYDTVIAADGAEALEVLDSHAVDLVVTDLEMPGVDGLELARRLKGHPVRSRLPVVILTTRGGEEDRRRGFAAGVDGYITKGDLVRQDLVDVVRRLLG------- 

CheA__Myxo-5__Myxo_spp_2134           ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Myxo-6__Myxo_spp_2764           VLLVDDSPIARATEGALVKALGHSVEEAQDGEEAYVKVQNNTYDLILTDVQMPRLDGFSLARRLKSTPAVARIPVIILSSLASPEDKRRGLDAGADAYLVKGELGVEVLAQAIDRLT-------- 

CheA__Myxo-7__Myxo_spp_4344           ILVCDDALTTRFAMKSLLEIAGYPVVTAADGEEAWGILERTACQLVVSDWQMPRLDGVGLARRIKSHPQLHRTPIILVTSLDSPEDRAAGLEAGADGYLVKREVERGRLLEMVRQLLPAS----- 

CheA__Myxo-9__Myxo_spp_7591           ----------------------------------------------------------------------------------------------------------------------------- 

CheA__PP-1__Pp_3698                   ------------------AVGGV2AVGSGGGREGIGVF----------------------------------------SNHDVGREKEHG-GWGDHGF--------------------------- 

CheA__Sa-1__Sa_0504                   VLVIDDSVTTRMLEQGILESAGYQVDLAASGEEGLDKVSRGGHSLVIVDVEMPGMSGLDFTRKLRAMPALASLPVIMVSSLGTEEDKRRGREAGVSAYIVKGEFDQHGFLDTVARLSGGPTERGR 

CheA__Sa-10__Sa_6030                  ILVVDDSPLTRELISALLEAVGYDITTASDGAEALHILSHSPADLVVTDLEMPGLDGLELTRQLKNHEVLNRLPVIILTTRGGEEDRKRGLAAGADGYITKGDLVRQDLVDVVKRLLG------- 

CheA__Sa-11__Sa_6842                  ALVVDDSLTARALHRAMLEAGGFTVHLASSGARALERVQTDAYDVIICDLEMEEMDGEEFIRRMRQRPETRNLPIILVSTH--EAARERGRAAGADGFLSKRDCASGRLLAEVLDVMSRRGGRP- 

CheA__Sa-2__Sa_0900                   ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Sa-3__Sa_0911                   ILLADDSPTTRALEQSLLEAAGYEVLPCADGAEAWERLQNVGADALVSDVEMPRMDGFALTEAVRTSPRFSRLPVVLVTARDLPEDKARGLGVGASAYLVKSTFDQTHLLETLRRLL-------- 

CheA__Sa-4__Sa_1262                   ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Sa-6__Sa_3495                   ILVCDDALTTRFAMKALLEIAGYPVVTAADGQEAWEVLERTQCQLVVSDWQMPRLDGVGLARRIRAHPTLNRTPIILVTSLDSPEERAAGLEAGADGYIVKREVERGKLLELVRQLMPASG---- 

CheA__Sa-7__Sa_4681                   VLLVDDSPIARATEGALVKALGHSVEEAQDGEEAYAKVQNTSYDLILTDVQMPKLDGFSFTRRLKTTPAVARIPVIILSSLASPEDKRRGLEAGADGYLVKGELGVESLALTIERLT-------- 

CheA__Sa-8__Sa_4822                   ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Sa-9__Sa_5712                   ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Samy-1__Samy_1902               VLVVEDAPVARELLLGILRSFGLKVSDASDGKQGLLLA3R--PDLILTDVEMPFLGGLEMIAELRGDPALREVPVIVLTTRSEPAVRDRARALGVRGFLSKQRFVETELRQVIDECLAR------ 

CheA__Samy-2__Samy_3137               VLVVDDSITTRALQRALLESAGYAVVVAGDGREALDVLAEQRFDAVVTDLEMPLLDGLELLERIRALPRTRSLPVVVVTAVDRETDRRRALELGASAYVLKRDFDRERLLATLEDLL-------- 

CheA__Samy-3__Samy_4454               VLVADDSELTRDVVVSILREMQLEVIEAVDGRSALELIASSKPDLVLTDLDMPVVDGFELLRRVRAEPAWSSLPVIVLSTRWAPADLQRASELGADAYLVKNRIELDEVRRVVGAHLATPR6--- 

CheA__Samy-4__Samy_4503               ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Samy-5__Samy_5718               ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Soce-1__Soce56_00870            ALVVEDAPVARELLCAILRSMGLRVEEASDGREGLARA--3PPDLVLTDLEMPYMSGLEMVAELRRSPRLARVPVVVLTTAAQEQSEAALRGLGVRAVLSKQRFVEEELRRIIAASLGGA----- 

CheA__Soce-2__Soce56_01368            ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Soce-3__Soce56_01781            ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Soce-4__Soce56_02450            ----------------------------------------------------------------------------------------------------------------------------- 

CheA__Soce-5__Soce56_02974            ----------------------------------------------------------------------------------------------------------------------------- 

CheA__SoNew-1__So0157-2_01213         ALVVEDAPVARELLSGILRAIGLRVEEASDGREGLARA--3PPDVVLTDLEMPYMNGLEMVAELRRTPALARVPVVVLTTQTA4ENVAALRALGVRAVLSKQRFVEEELRRIVAESLGGA----- 

CheA__SoNew-2__So0157-2_02244         ----------------------------------------------------------------------------------------------------------------------------- 

CheA__SoNew-3__So0157-2_02820         ----------------------------------------------------------------------------------------------------------------------------- 

CheA__SoNew-4__So0157-2_03524         ----------------------------------------------------------------------------------------------------------------------------- 

CheA__SoNew-5__So0157-2_04612         ILVVDDSLTTRMLEQSILESGGYEVDLASSGEEGLRKAAGRRYGLFLVDVEMPGMNGFQFTERVRADPALRETPLVIVTSLSSAADRRRAREAGADDYIVKGEFDQRRLLDTVAGL----V8--- 

Vui-2_Vui_3435                        ----------------------------------------------------------------------------------------------------------------------------- 

Vui-1_Vui_2795                        VLLVDDSLIAREAEAAILRTFGHEVTEAGDGEEGWQKLQSGSFDLLVTDVQMPVLDGIELTRRVKSSERFRKLPVAIVSSLSATRDRRRGAEAGADAFLSKGDLDGDLLAETIERLCGVVG---- 

LL-1_LL_00704                         ----------------------------------------------------------------------------------------------------------------------------- 

LL-2_LL_00875                         ----------------------------------------------------------------------------------------------------------------------------- 

ES-1_ ES_0478-contig_105              ----------------------------------------------------------------------------------------------------------------------------- 

ES_3963-contig_30                     ----------------------------------------------------------------------------------------------------------------------------- 

ES-2ES_6966-contig_76                 VLVVDDSPIVLELLVELLTSARLEVCTASDGVEALELL3N--VDLVVSDVEMPNMDGFELLARVRQLD--SELPVIMVTTRGSAADRERASSLGADAYLVKSDFRRQHMLEVVARFVEVER---- 



CheA  Cyb-10
CheA  Cyvi 01312

CheA  Ag 02030

CheA  Cc-8
CheA  Mf-7

CheA  Cyb-4

CheA  Ad-1
CheA  Cap-5

CheA  Hm-10
CheA  Sa-8
CheA  Cyb-1
CheA  Ag-8
CheA  Cyvi-2

Acidobacteria  652458437 Geothrix fermentans

CheA  Soce-4
CheA  Soce-2
CheA  So0157-3

Delta-proteobacteria 189422625 Geobacter lovleyi SZ

Gammaproteobacteria  671589250 Rheinheimera texasensis
Gammaproteobacteria  760365178 Pseudomonas putida
Actinobacteria  703056689 Catenuloplanes japonicus
Betaproteobacteria  490385199 Thauera sp. 63

Delta-proteobacteria 492836679 Desulfovibrio fructosivorans
Delta-proteobacteria 759953221 Desulfovibrio sp. TomC
CheA  Ad-3

CheA  Ll-1

Acidobacteria  500006341 Candidatus Solibacter usitatus
Spirochaetia  739709407 Spirochaeta sp. JC202

CheA  Ad-4

Chrysiogenetes  653140221 Chrysiogenes arsenatis

Ignavibacteriae  504669683 Melioribacter roseus
Bacteroidetes  502606187 Rhodothermus marinus

Thermodesulfobacteria  503672900 Thermodesulfatator indicus

CheA  Cc-5

Planctomycetia  763326327 Pirellula staleyi
Gammaproteobacteria  737958002 Legionella moravica
Acidobacteria  94550602 Candidatus Koribacter versatilis Ellin345
Planctomycetia  502676266 Pirellula staleyi

CheA  Soce-3
CheA  So0157-2

CheA  Cap-1
CheA  Ll-2
CheA  Samy-5

CheA  Es 3963
CheA  Pp-1
CheA  Es-1

CheA  Ad-6

CheA  Ag-2
CheA  Cyvi-3

CheA  Cyb-8

CheA  Hm-12
CheA  Sa-9
CheA  Cc-3
CheA  Ms-3
CheA  Mh-5
CheA  Mf-9
CheA  Mx-4
CheA  MxDZ2-5
CheA  MxDZF1-4

CheA  Vui-2
CheA  Ad-7
CheA  Cc-10
CheA  Hh-7
CheA  Sa-4

CheA  Ag-7
CheA  Cyvi-1

CheA  Cyb-3

CheA  Ms-6
CheA  Mh-1
CheA  Mf-4
CheA  Mx-7
CheA  MxDZ2-6
CheA  MxDZF1-9

Delta-proteobacteria 644482459 Deferrisoma camini

CheA  Soce-5
CheA  So0157-4

CheA  Samy-4

CheA  Hm-6
CheA  Sa-2
CheA  Cc-12
CheA  Mh-9
CheA  Mf-2
CheA  MxDZ2-8
CheA  Mx-9
CheA  MxDZF1-6

Delta-proteobacteria 737246243 Desulfobulbus sp. Tol-SR
Deinococci  296850709 Meiothermus silvanus DSM 9946

Alphaproteobacteria  499704646 Magnetospirillum magneticum
Gammaproteobacteria  493839520 Thiorhodospira sibirica

Alphaproteobacteria  500032426 Magnetococcus marinus
Gammaproteobacteria  736435554 Buttiauxella agrestis
Nitrospira  778255303 Candidatus Magnetoovum chiemensis

Spirochaetia  488794213 Treponema saccharophilum
Gammaproteobacteria  547289517 Acinetobacter sp. CAG 196

Planctomycetia  521960597 Zavarzinella formosa

CheA  Cap-6
CheA  So0157-5
CheA Hm-11
CheA  Sa-1
CheA  Cyb-6
CheA  Ag-5
CheA  Cyvi-8

Actinobacteria  737947883 Lechevalieria aerocolonigenes

Acidobacteria  491177582 Holophaga foetida

CheA  MxDZ2-7
CheA  MxDZF1-5

CheA  Mx-8
CheA  Mf-3
CheA  Mh-10
CheA  Ms-7
CheA  Cc-11

CheA  Hm-5
CheA  Sa-3
CheA  Cyb-13
CheA  Ag-9
CheA  Cyvi-5

CheA  Ad-5

CheA  Samy-2
CheA  Cap-3
CheA  Ho-2

CheA  MxDZ2-9
CheA  MxDZF1-8

CheA  Mx-2
CheA  Mf-6
CheA  Mh-7
CheA  Ms-1

CheA  Hm-2
CheA  Sa-6

CheA  Cc-6

CheA  Cyb-9
CheA  Ag-4
CheA  Cyvi-7

CheA  Ag-6
CheA  Cyvi-4

CheA  Cyb-2

CheA  Hm-3
CheA  Sa-11
CheA  Mh-2
CheA  Cc-9
CheA  Ms-5
CheA  Mf-5
CheA  Mx-6
CheA  MxDZ2-2
CheA  MxDZF1-2

CheA  Soce-1
CheA  So0157-1

CheA  Samy-1
CheA  Samy-3
CheA  Ho-4

CheA  Cyb-5
CheA  Es-2

CheA  MxDZ2-4
CheA  MxDZF1-7

CheA  Mx-5
CheA  Mf-10
CheA  Mh-3
CheA  Ms-4
CheA  Cc-2

CheA  Hm-1
CheA  Sa-10

CheA  Cyb-12
CheA  Ag-1
CheA  Cyvi-6

CheA  Ad-2
CheA  Vui-1

CheA  Ag-3
CheA  Cyvi-9

CheA  Cyb-7

CheA  Hm-13
CheA  Sa-7
CheA  Cc-4
CheA  Ms-2
CheA  Mf-8
CheA  Mh-6
CheA  Mx-3
CheA  MxDZ2-3
CheA  MxDZF1-3

0.14

0.39

0.69

0.49

0.88

0.67

0.74

0.91

0.79

0.97

0.43

0.61

0.40

0.34
1.00

1.00
1.00

1.00

0.36

1.00
1.00

1.00
1.00

1.00
1.00

0.97

0.56
1.00

0.19
0.49

0.88
0.78

0.43

1.00

0.19
0.92

0.63

0.98
0.79

0.90
0.93

0.93

0.86
0.45

0.87
0.19

0.27

0.22

0.75

0.51

0.05

0.43

0.42

1.00

0.93
0.82

1.00

1.00

0.51

0.91

0.97
0.88

0.54
0.64

0.94

0.14

1.00

0.48

1.00
1.00

1.00
1.00

1.00
1.00

0.57

1.00

1.00

1.00

1.00
1.00

0.75
1.00

0.97
0.58

1.00
1.00

1.00
0.28

0.92

0.99

1.00
0.96

1.00

0.46

0.74

0.19

0.95
1.00

0.99
1.00

0.17
1.00

1.00

1.00

0.99

0.99

1.00

0.72
1.00

1.00
1.00

0.96
1.00

0.95
1.00

1.00

0.78
1.00

0.14

0.14

0.29
0.83

1.00
0.99

0.66
0.84

0.95

0.46

1.00

0.02

1.00

0.64
0.97

1.00

1.00

0.34

0.65

1.00
1.00

1.00
1.00

0.01

1.00
1.00

0.62

0.27
1.00

0.01

0.04

0.34

0.08
1.00

0.55
1.00

0.05

0.47

0.94

1.00

1.00

1.00
1.00

1.00
0.95

1.00
1.00

0.99
1.00

1.00
0.99

1.00

0.97
0.59

0.06

0.53

1.00

0.79

0.46
1.00

1.00
0.95

1.00
0.32

1.00

1.00
1.00

1.00

1.00
0.84

0.88
1.00

0.96
0.44

0.64
1.00

0.93
1.00

0.10

0.24
0.47

0.48
1.00

1.00

0.41

0.75

1.00

0.86
1.00

1.00
1.00

0.95
1.00

1.00

1.00

1.00
1.00

1.00

1.00

1.00

1.00
1.00

1.00
0.95

1.00
1.00

1.00
0.50

1.00
0.99

Delta-proteobacteria

Beta-proteobacteria

Gamma-proteobacteria

Actinobacteria

Chloroflexia

Actinobacteria

Chloroflexia

Cyanobacteria

Beta-proteobacteria

Gamma-proteobacteria

Alpha-proteobacteria

Cyanobacteria

Gamma-proteobacteria

Delta-proteobacteria

Delta-proteobacteria

Cyanobacteria

Methanomicrobia

Methanomicrobia

Delta-proteobacteria

Firmicutes

Gamma-proteobacteria

Delta-proteobacteria

Delta-proteobacteria

Gamma-proteobacteria

Gamma-proteobacteria

Gamma-proteobacteria

Beta-proteobacteria

ECSS-6

Che6

Che4

Che5

Che3

Che1(frz)

ECSS-1

Che7

Che2(dif)

Che8

ECSS-4

ECSS-2

ECSS-3

ECSS-6

Che6

Che4

Che5

Che3

Che1(frz)

ECSS-1

Che7

Che2(dif)

Che8

ECSS-2

ECSS-3

ECSS-5

Protein domains:
CheA
CheX
CheB-CheR-combined
TCS
HK
MCPsignal
CheR
CheW
AAA
CheD
CheB
CheY
CheC



Che1 Che1 

Mx-3; Che1(frz) 

Mx-4154/CheR 

Mx-4155/CheB 

Mx-4156/CheA 

Mx-4157/MCP 

Mx-4158/CheW 

Mx-4159/CheW 

Mx-4160/CheY 

Mf-8; Che1(frz) 

Mf-5847/CheR 

Mf-5848/CheB 

Mf-5849/CheA 

Mf-5850/MCP 

Mf-5851/CheW 

Mf-5852/CheW 

Mf-5853/CheY 

Ms-2; Che1(frz) 

Ms-3873/CheY 

Ms-3874/CheW 

Ms-3875/CheW 

Ms-3876/MCP 

Ms-3877/CheA 

Ms-3878/CheB 

Ms-3879/CheR 

Myxo-6; Che1(frz) 

Myxo-2760/CheY 

Myxo-2761/CheW 

Myxo-2762/CheW 

Myxo-2763/MCP 

Myxo-2764/CheA 

Myxo-2765/CheB 

Myxo-2766/CheR 

Cc-4; Che1(frz) 

Cc-3931/CheY 

Cc-3932/CheW 

Cc-3933/CheW 

Cc-3934/MCP 

Cc-3935/CheA 

Cc-3936/CheB 

Cc-3937/CheR 

Ag-06032/CheR 

Ag-06033/CheB 

Ag-06034/CheA 

Ag-06035/MCP 

Ag-06036/CheW 

Ag-06037/CheW 

Ag-06038/CheY 

Ag-3; Che1(frz) 

Cyb-02938/CheW 

Cyb-02939/CheW 

Cyb-02940/MCP 

Cyb-02941/CheA 

Cyb-02942/CheB 

Cyb-02943/CheR 

Cyb-7; Che1 (frz) 

Cyvi-07036/CheR 

Cyvi-07037/CheB 

Cyvi-07038/CheA 

Cyvi-07039/MCP 

Cyvi-07040/CheW 

Cyvi-07041/CheW 

Cyvi-9; Che1(frz) 

Hm-9010/CheR 

Hm-9011/CheB 

Hm-9012/CheA 

Hm-9013/MCP 

Hm-9014/CheW 

Hm-9015/CheW 

Hm-9016/CheY 

Hm-13; Che1(frz) Sa-7; Che1(frz) 

Sa-4679/CheR 

Sa-4680/CheB 

Sa-4681/CheA 

Sa-4682/MCP 

Sa-4683/CheW 

Sa-4684/CheW 

Sa-4685/CheY 

Ad-2; Che1(frz) 

Ad-0613/CheY 

Ad-0614/CheW 

Ad-0615/CheW 

Ad-0616/MCP 

Ad-0617/CheA 

Ad-0618/CheB 

Ad-0619/CheR 

Ad-0620/CheY Vui-1 ; Che1(frz) 

Vui-02792/CheW 

Vui-02793/CheW 

Vui-02794/MCP 

Vui-02795/CheA 

Vui-02796/CheB 

Vui-02797/CheR 

Vui-02798/CheY 

Contig Boundary 

Contig Boundary 



Mf-2627/MCP 

Mf-2628/difB 

Mf-2629/CheW 

Mf-2630/CheY 

Mf-2631/CheA 

Mf-2632/CheC 

Che2 Che2 

Mx-7; Che2 (dif) 

Mx-6696/CheC/difG 

Mx-6697/CheA/difE 

Mx-6698/CheY/difD 

Mx-6699/CheW/difC 

Mx-6700/difB 

Mx-6701/MCP/difA 

Mf-4; Che2 (dif) Ms-6; Che2 (dif) 

Ms-7419/CheC 

Ms-7420/CheA 

Ms-7421/CheY 

Ms-7422/CheW 

Ms-7423/difB 

Ms-7424/MCP 

Myxo-1; Che2 (dif) 

Myxo-0194/MCP 

Myxo-0195/difB 

Myxo-0196/CheW 

Myxo-0197/CheY 

Myxo-0198/CheA 

Myxo-0199/CheC 

Cc-10; Che2 (dif) 

Cc-7424/CheC 

Cc-7425/CheA 

Cc-7426/CheY 

Cc-7427/CheW 

Cc-7428/MCP 

Ag-09426/CheC 

Ag-09427/CheA 

Ag-09428/CheY 

Ag-09429/CheW 

Ag-09430/MCP 

Ag-7; Che2 (dif) 

Cyb-01060/MCP 

Cyb-01061/CheW 

Cyb-01062/CheY 

Cyb-01063/CheA 

Cyb-01064/CheC 

Cyb-3; Che2 (dif) 

Cyvi-00729/MCP 

Cyvi-00730/CheW 

Cyvi-00731/CheY 

Cyvi-00732/CheA 

Cyvi-00733/CheC 

Cyvi-1; Che2 (dif) 

Hm-4630/CheC 

Hm-4631/CheA 

Hm-4632/CheY 

Hm-4633/CheW 

Hm-4634/MCP 

Hm-7; Che2 (dif) Sa-4; Che2 (dif) 

Sa-1259/MCP 

Sa-1260/CheW 

Sa-1261/CheY 

Sa-1262/CheA 

Sa-1263/CheC 

Ad-7; Che2 (dif) 

Ad-4329/CheC 

Ad-4330/CheA 

Ad-4331/CheY 

Ad-4332/CheW 

Ad-4333/MCP 

Vui-2; Che2 (dif) 

Vui-03433/MCP 

Vui-03434/CheW 

Vui-03435/CheA 



Che3 Che3 

Mx-5; Che3 

Mx-5156/CheR 

Mx-5157/CheB 

Mx-5159/CheA 

Mx-5160/MCP 

Mx-5161/MCP 

Mx-5162/CrdC 

Mx-5163/CheW 

Mx-5164/CrdB 

Mx-5165/CrdA 

Mf-10; Che3 

Mf-6814/CheR 

Mf-6815/CheB 

Mf-6818/CheA 

Mf-6819/MCP 

Mf-6820/MCP 

Mf-6821/CrdC 

Mf-6822/CheW 

Mf-6823/CrdB 

Mf-6824/CrdA 

Ms-4; Che3 

Ms-5719/CheR 

Ms-5720/CheB 

Ms-5721/CheA 

Ms-5722/MCP 

Ms-5723/MCP 

Ms-5724/CrdC 

Ms-5725/CheW 

Ms-5726/CrdB 

Ms-5727/CrdA 

Myxo-3; Che3 

Myxo-1723/CrdA 

Myxo-1724/CrdB 

Myxo-1725/CheW 

Myxo-1726/CrdC 

Myxo-1727/MCP 

Myxo-1728/MCP 

Myxo-1729/CheA 

Myxo-1730 

Myxo-1731/CheB 

Myxo-1732/CheR 

Cc-2; Che3 

Cc-2396/CrdA 

Cc-2397/CrdB 

Cc-2398/CheW 

Cc-2399/CrdC 

Cc-2400/MCP 

Cc-2401/MCP 

Cc-2402/CheA 

Cc-2403/CheB 

Cc-2404/CheR 

Ag-03630/CrdA 

Ag-03631 

Ag-03632 

Ag-03633 

Ag-03634/CrdB 

Ag-03635/CheW 

Ag-03636/CrdC 

Ag-03637/MCP 

Ag-03638/MCP 

Ag-03639/CheA 

Ag-03640/CheB 

Ag-03641/CheR 

Ag-1; Che3 

Cyb-08420/CheR 

Cyb-08421/CheB 

Cyb-08422/CheA 

Cyb-08423/MCP 

Cyb-08424/MCP 

Cyb-08425/CrdC 

Cyb-08426/CheW 

Cyb-08427/CrdB 

Cyb-08428/CrdA 

Cyb-12; Che3 

Cyvi-04060/CrdA 

Cyvi-04061 

Cyvi-04062 

Cyvi-04063 

Cyvi-04064/CrdB 

Cyvi-04065/CheW 

Cyvi-04066/CrdC 

Cyvi-04067/MCP 

Cyvi-04068/MCP 

Cyvi-04069/CheA 

Cyvi-04070/CheB 

Cyvi-04071/CheR 

Cyvi-6; Che3 

Hm-0588/CheR 

Hm-0589/CheB 

Hm-0590/CheA 

Hm-0591/MCP 

Hm-0592/MCP 

Hm-0593/CrdC 

Hm-0594/CheW 

Hm-0595/CrdB 

Hm-0596 

Hm-0597/CrdA 

Hm-1; Che3 Sa-10; Che3 

Sa-6028/CheR 

Sa-6029/CheB 

Sa-6030/CheA 

Sa-6031/MCP 

Sa-6032/MCP 

Sa-6033/CrdC 

Sa-6034/CheW 

Sa-6035/CrdB 

Sa-6036/CrdA 



Che4 Che4 

Mx-2; Che4 

Mx-2696/CheW 

Mx-2697/CheR 

Mx-2698/MCP 

Mx-2699/CheY 

Mx-2700/CheW 

Mx-2701/CheA 

Mf-6; Che4 

Mf-4265/CheW 

Mf-4266/CheR 

Mf-4267/MCP 

Mf-4268/CheY 

Mf-4269/CheW 

Mf-4270/CheA 

Ms-1; Che4 

Ms-3136/CheW 

Ms-3137/CheR 

Ms-3138/MCP 

Ms-3139/CheY 

Ms-3140/CheW 

Ms-3141/CheA 

Myxo-7; Che4 

Myxo-4344/CheA 

Myxo-4345/CheW 

Myxo-4346/CheY 

Myxo-4347/MCP 

Myxo-4348/CheR 

Myxo-4349/CheW 

Cc-6; Che4 

Cc-5445/CheA 

Cc-5446/CheW 

Cc-5447/CheY 

Cc-5448/MCP 

Cc-5449/CheR 

Cc-5450/CheW 

Ag-07070/CheA 

Ag-07071/CheW 

Ag-07072/CheY 

Ag-07073/MCP 

Ag-07074/CheR 

Ag-07075/CheW 

Ag-4; Che4 

Cyb-05874/CheA 

Cyb-05875/CheW 

Cyb-05876/CheY 

Cyb-05877/MCP 

Cyb-05878/CheR 

Cyb-05879/CheW 

Cyb-9; Che4 

Cyvi-04439/CheW 

Cyvi-04440/CheR 

Cyvi-04441/MCP 

Cyvi-04442/CheY 

Cyvi-04443/CheW 

Cyvi-04444/CheA 

Cyvi-7; Che4 

Hm-1682/CheW 

Hm-1683/CheR 

Hm-1684/MCP 

Hm-1685/CheY 

Hm-1686/CheW 

Hm-1687/CheA 

Hm-2; Che4 Sa-6; Che4 

Sa-3490/CheW 

Sa-3491/CheR 

Sa-3492/MCP 

Sa-3493/CheY 

Sa-3494/CheW 

Sa-3495/CheA 



Che5 Che5 

Mx-6; Che5 

Mx-6039/MCP 

Mx-6040/CheB 

Mx-6041/CheA 

Mx-6042/CheW 

Mx-6043/CheR 

Mx-6044/CheW 

Mx-6045/CheY 

Mf-5; Che5 

Mf-3265/CheY 

Mf-3266/CheW 

Mf-3267/CheR 

Mf-3268/CheW 

Mf-3269/CheA 

Mf-3270/CheB 

Mf-3271/MCP 

Ms-5; Che5 

Ms-6753/MCP 

Ms-6754/CheB 

Ms-6755/CheA 

Ms-6756/CheW 

Ms-6757/CheR 

Ms-6758/CheW 

Ms-6759/CheY 

Myxo-2; Che5 

Myxo-0863/CheY 

Myxo-0864/CheW 

Myxo-0865/CheR 

Myxo-0866/CheW 

Myxo-0867/CheA 

Myxo-0868/CheB 

Myxo-0869/MCP 

Cc-9; Che5 

Cc-6688/MCP 

Cc-6689/CheB 

Cc-6690/CheA 

Cc-6691/CheW 

Cc-6692/CheR 

Cc-6693/CheW 

Cc-6694/CheY 

Ag-08709/MCP 

Ag-08710/CheB 

Ag-08711/CheA 

Ag-08712/CheW 

Ag-08713/CheR 

Ag-08714/CheW 

Ag-08715/CheY 

Ag-6; Che5 

Cyb-00590/MCP 

Cyb-00591/CheB 

Cyb-00592/CheA 

Cyb-00593/CheW 

Cyb-00594/CheR 

Cyb-00595/CheW 

Cyb-00596/CheY 

Cyb-2; Che5 

Cyvi-03217/CheY 

Cyvi-03218/CheW 

Cyvi-03219/CheR 

Cyvi-03220/CheW 

Cyvi-03221/CheA 

Cyvi-03222/CheB 

Cyvi-03223/MCP 

Cyvi-4; Che5 

Hm-2060/MCP 

Hm-2061/CheB 

Hm-2062/CheA 

Hm-2063/CheW 

Hm-2064/CheR 

Hm-2065/CheW 

Hm-2066/CheY 

Hm-3; Che5 Sa-11; Che5 

Sa-6840/MCP 

Sa-6841/CheB 

Sa-6842/CheA 

Sa-6843/CheW 

Sa-6844/CheR 

Sa-6845/CheW 

Sa-6846/CheY 



Che6 Che6 

Mx-8; Che6 

Mx-6952/CheW 

Mx-6953/CheR 

Mx-6954/CheW 

Mx-6955/MCP 

Mx-6956/CheA 

Mx-6957/CheB 

Mf-3; Che6 

Mf-2355/CheB 

Mf-2356/CheY 

Mf-2357/CheA 

Mf-2358/MCP 

Mf-2359/CheW 

Mf-2360/CheR 

Mf-2361/CheW 

Ms-7; Che6 

Ms-7684/CheW 

Ms-7685/CheR 

Ms-7686/CheW 

Ms-7687/MCP 

Ms-7688/CheA 

Ms-7689/CheB 

Myxo-10; Che6 

Myxo-7604/CheB 

Myxo-7605/CheA 

Myxo-7606/MCP 

Myxo-7607/CheW 

Myxo-7608/CheR 

Myxo-7609/CheW 

Cc-11; Che6 

Cc-7665/CheW 

Cc-7666/CheR 

Cc-7667/CheW 

Cc-7668/MCP 

Cc-7669/CheA 

Cc-7670/CheB 

Ag-09744/CheW 

Ag-09745/CheR 

Ag-09746 

Ag-09747/CheW 

Ag-09748/MCP 

Ag-09749/CheA 

Ag-09750/CheB 

Ag-9; Che6 

Cyb-09214/CheY 

Cyb-09215/CheW 

Cyb-09216/CheR 

Cyb-09217/CheW 

Cyb-09218/MCP 

Cyb-09219/CheA 

Cyb-09220/CheB 

Cyb-13; Che6 

Cyvi-03313/CheB 

Cyvi-03314/CheA 

Cyvi-03315/MCP 

Cyvi-03316/CheW 

Cyvi-03317/CheR 

Cyvi-03318/CheW 

Cyvi-5; Che6 

Hm-4031/CheW 

Hm-4032/CheR 

Hm-4033/CheW 

Hm-4034/MCP 

Hm-4035/CheA 

Hm-4036/CheB 

Hm-5; Che6 Sa-3; Che6 

Sa-0910/CheB 

Sa-0911/CheA 

Sa-0912/MCP 

Sa-0913/CheW 

Sa-0914/CheR 

Sa-0915/CheW 

Ad-5; Che6 

Ad-2686/CheR 

Ad-2687/CheW 

Ad-2688/MCP 

Ad-2689/CheA 

Ad-2690/CheB 

Ho-2; Che6 

Ho-3298/CheB 

Ho-3299/CheA 

Ho-3300/MCP 

Ho-3301/CheW 

Ho-3302/CheR 

Ho-3303/CheW 

Cap-4265/CheW 

Cap-4266/CheR 

Cap-4267/CheW 

Cap-4268/MCP 

Cap-4269/CheA 

Cap-4270/CheB 

Cap-3; Che6 

Samy-3133/CheW 

Samy-3134 

Samy-3135/CheW 

Samy-3136/MCP 

Samy-3137/CheA 

Samy-3138/CheB 

Samy-2; Che6 



Che7 Che7 

Mx-9; Che7 

Mx-6966/CheB 

Mx-6967/CheR 

Mx-6969/MCP 

Mx-6970/CheW 

Mx-6971/CheA 

Mx-6972/CheY 

Mf-2; Che7 

Mf-2343/CheY 

Mf-2344/CheA 

Mf-2345/CheW 

Mf-2346/MCP 

Mf-2348/CheR 

Mf-2349/CheB 

Myxo-9; Che7 

Myxo-7590/CheY 

Myxo-7591/CheA 

Myxo-7592/CheW 

Myxo-7593/MCP 

Myxo-7595/CheR 

Myxo-7596/CheB 

Cc-7682/CheB 

Cc-7683/CheR 

Cc-7685/MCP 

Cc-7686/CheW 

Cc-7687/CheA 

Cc-7688/CheY 

Cc-12; Che7 

Hm-4056/CheB 

Hm-4057/CheR 

Hm-4059/MCP 

Hm-4060/CheW 

Hm-4061/CheA 

Hm-4062/CheY 

Hm-6; Che7 

Sa-2; Che7 

Sa-0899/CheY 

Sa-0900/CheA 

Sa-0901/CheW 

Sa-0902/MCP 

Sa-0904/CheR 

Sa-0905/CheB 

Sa-0906-HK 

Soce56-5; Che7 

Soce56-02973/CheY 

Soce56-02974/CheA 

Soce56-02975/CheW 

Soce56-02976/MCP 

Soce56-02978/CheR 

Soce56-02979/CheB 

Soce0157-4; Che7 

Soce0157-2-03523/CheY 

Soce0157-2-03524/CheA 

Soce0157-2-03525/CheW 

Soce0157-2-03526/MCP 

Soce0157-2-03528/CheR 

Soce0157-2-03529/CheB 

Samy-4502/CheY 

Samy-4503/CheA 

Samy-4504/CheW 

Samy-4505/MCP 

Samy-4507/CheR 

Samy-4508/CheB 

Samy-4; Che7 

Cap-4864/CheW 

Cap-4865/CheW 

Cap-4866/MCP 

Cap-4868/CheR 

Cap-4869/CheB 

Cap-4*; Che7 

* Cap-4 placed here on the basis of CheB phylogeny 

Contig Boundary 



Che8 Che8 

Mx-4; Che8 

Mx-4765/CheY 

Mx-4766/CheB 

Mx-4767/CheR 

Mx-4770/CheW 

Mx-4771/CheW 

Mx-4772/CheA 

Mx-4773/CheY 

Mf-9; Che8 

Mf-6423/CheY 

Mf-6424/CheB 

Mf-6425/CheR 

Mf-6428/CheW 

Mf-6429/CheW 

Mf-6430/CheA 

Mf-6431/CheY 

Ms-3; Che8 

Ms-5277/CheY 

Ms-5278/CheB 

Ms-5279/CheR 

Ms-5282/CheW 

Ms-5283/CheW 

Ms-5284/CheA 

Ms-5285/CheY 

Myxo-2133/CheY 

Myxo-2134/CheA 

Myxo-2135/CheW 

Myxo-2136/CheW 

Myxo-2139/CheR 

Myxo-2140/CheB 

Myxo-2141/CheY 

Myxo-5; Che8 Cc-3; Che8 

Cc-2695/CheY 

Cc-2696/CheA 

Cc-2697/CheW 

Cc-2698/CheW 

Cc-2701/CheR 

Cc-2702/CheB 

Cc-2703/CheY 

Ag-04172/CheY 

Ag-04173/CheA 

Ag-04174/CheW 

Ag-04175/CheW 

Ag-04176 

Ag-04177/CheR 

Ag-04178/CheB 

Ag-2; Che8 

Cyb-04452/CheB 

Cyb-04453/CheR 

Cyb-04454 

Cyb-04455/CheW 

Cyb-04456/CheW 

Cyb-04457/CheA 

Cyb-04458/CheY 

Cyb-8; Che8 

Cyvi-01861/CheB 

Cyvi-01862/CheR 

Cyvi-01863 

Cyvi-01864/CheW 

Cyvi-01865/CheW 

Cyvi-01866/CheA 

Cyvi-01867/CheY 

Cyvi-3; Che8 

Hm-8307/CheY 

Hm-8308/CheB 

Hm-8309/CheR 

Hm-8310 

Hm-8311/CheW 

Hm-8312/CheW 

Hm-8313/CheA 

Hm-8314/CheY 

Hm-12; Che8 Sa-9; Che8 

Sa-5706/CheY 

Sa-5707/CheB 

Sa-5708/CheR 

Sa-5710/CheW 

Sa-5711/CheW 

Sa-5712/CheA 

Sa-5713/CheY 

Contig Boundary 



Ad-6; Che8 

Ad-2831/CheY 

Ad-2832/CheB 

Ad-2833/CheR 

Ad-2835/CheW 

Ad-2836/CheW 

Ad-2838/CheA 

Pp-3697/CheY 

Pp-3698/CheA 

Pp-3699/CheW 

Pp-3700/CheW 

Pp-3703/CheR 

Pp-3704/CheB 

Pp-3706/CheY 

Pp-1; Che8 

Soce56-3; Che8 

Soce56-01780/CheY 

Soce56-01781/CheA 

Soce56-01782/CheW 

Soce56-01783/CheW 

Soce56-01785/CheR 

Soce56-01786/CheB 

Soce0157-2; Che8 

Soce0157-2-02243/CheY 

Soce0157-2-02244/CheA 

Soce0157-2-02245/CheW 

Soce0157-2-02246/CheW 

Soce0157-2-02248/CheR 

Soce0157-2-02249/CheB 

Che8 Che8 

Ll-2; Che8 

Ll-00870/CheB 

Ll-00871/CheR 

Ll-00873/CheW 

Ll-00874/CheW 

Ll-00875/CheA 

Ll-00876/CheY 

Es-1; Che8 

Es-0470/CheY 

Es-0472/CheB 

Es-0473/CheR 

Es-0476/CheW 

Es-0477/CheW 

Es-0478/CheA 

Es-0479/CheY 

Cap-0916/CheY 

Cap-0917/CheA 

Cap-0918/CheW 

Cap-0919/CheW 

Cap-0921/CheR 

Cap-0922/CheB 

Cap-1; Che8 

Samy-5711/CheY 

Samy-5713/CheB 

Samy-5714/CheR 

Samy-5716/CheW 

Samy-5717/CheW 

Samy-5718/CheA 

Samy-5719/CheY 

Samy-5; Che8 



ECSS1 ECSS1 

Ho-4; ECSS1 

Ho-6987/CheY 

Ho-6988/CheY 

Ho-6989/CheY 

Ho-6990-TCS 

Ho-6991/CheW 

Ho-6993/MCP 

Ho-6994/CheA 

Ho-6995/CheB 

Ho-6996/CheR 

Soce56-1; ECSS1 

Soce56-00870/CheA 

Soce56-00871/MCP 

Soce56-00873/CheY 

Soce56-00874/CheW 

Soce0157-1; ECSS1 

Soce0157-2-01211/CheR 

Soce0157-2-01212/CheB 

Soce0157-2-01213/CheA 

Soce0157-2-01214/MCP 

Soce0157-2-01217/CheY 

Soce0157-2-01218/CheW 

Samy-1900/CheR 

Samy-1901/CheB 

Samy-1902/CheA 

Samy-1903/MCP 

Samy-1904 

Samy-1905/CheY 

Samy-1906/CheW 

Samy-1; ECSS1 

Samy-4451/MCP 

Samy-4452/CheR 

Samy-4453/CheB 

Samy-4454/CheA 

Samy-4455 

Samy-4456/CheW 

Samy-4457/CheY 

Samy-3; ECSS1 

Es-2; ECSS1 

Es-6963/MCP 

Es-6964/CheW 

Es-6965 

Es-6966/CheA 

Es-6967/CheB 

Es-6968/CheR 

Es-6969/CheY 

Es-6970/HK 



Ad-4; ECSS2 

Ad-2503/CheW 

Ad-2504/MCP 

Ad-2505/CheB 

Ad-2506/CheD 

Ad-2507/CheR 

Ad-2508/CheA 

Ad-2510/CheX 

Ad-2511/CheY Ll-1; ECSS2 

Ll-00703/CheY 

Ll-00704/CheA 

Ll-00705/CheW 

Ll-00706/CheR 

Ll-00707/CheB 

Ll-00708/MCP 

Ll-00709/CheX 

ECSS2 ECSS2 

ECSS5 ECSS5 

Cyb-02508/CheB 

Cyb-02509/CheA 

Cyb-02510/MCP 

Cyb-02511/CheW 

Cyb-02512/CheW 

Cyb-02513/CheY 
Cyb-5; ECSS5 

Cc-5; ECSS4 

Cc-4970/CheA 

Cc-4971/CheW 

Cc-4972/MCP 

Cc-4975/CheB 

Cc-4976/CheR 

ECSS4 ECSS4 



Cyvi-00883/CheY 

Cyvi-00884/MCP 

Cyvi-00885/CheW 

Cyvi-00886/CheA 

Cyvi-00887/CheR 

Cyvi-00888/CheB 

Cyvi-2; ECSS3-2 

Hm-6381/CheY 

Hm-6382/CheD 

Hm-6383/CheY 

Hm-6384/CheA 

Hm-6385/MCP 

Hm-6386/CheW 

Hm-6387/CheR 

Hm-10; ECSS3-2 Sa-8; ECSS3-2 

Sa-4820/CheR 

Sa-4821/CheW 

Sa-4822/CheA 

Sa-4823/CheW 

Sa-4824/CheY 

ECSS3-2 ECSS3-2 

Ad-3; ECSS3-1 

Ad-2494/CheB 

Ad-2495/CheR 

Ad-2496/CheW 

Ad-2497/MCP 

Ad-2498/CheA 

Ad-2499/CheY 

Ag-09631/CheB 

Ag-09632/CheR 

Ag-09633/MCP 

Ag-09634/CheW 

Ag-09635/MCP 

Ag-09636/CheA 

Ag-09637/CheW 

Ag-09638/MCP 

Ag-09639/CheY 

Ag-8; ECSS3-2 

Cyb-00256/CheY 

Cyb-00257/CheA 

Cyb-00258/MCP 

Cyb-00259/CheW 

Cyb-00260/CheR 

Cyb-1; ECSS3-2 

ECSS3-1 ECSS3-1 



ECSS3-3 ECSS3-3 

Cap-6769/CheA 

Cap-6770/CheW 

Cap-6771/CheR 

Cap-6772/MCP 

Cap-6773 

Cap-6774/CheY 

Cap-5; ECSS3-3 

Cyb-02373/RR-PilZ 

Cyb-02374/CheY 

Cyb-02375 

Cyb-02376/CheA 

Cyb-02377 

Cyb-02378/CheB 

Cyb-4; ECSS3-3 Soce56-2; ECSS3-3 Soce56-4; ECSS3-3 

Soce56-01368/CheA 

Soce56-01369/CheW 

Soce56-01371/MCP 

Soce56-02448/CheW 

Soce56-02449/MCP 

Soce56-02450/CheA 

Soce56-02451/CheD 

Soce56-02453/CheY 

Soce0157-3; ECSS3-3 

Soce0157-02818/CheY 

Soce0157-02819/CheD 

Soce0157-02820/CheA 

Soce0157-02821/CheW 

Soce0157-02822/CheR 

Soce0157-02823/MCP 

Mf-7; ECSS3-4 

Mf-5751/CheA 

Mf-5752/MCP 

Mf-5753/CheW 

Mf-5754/CheR 

Cc-8; ECSS3-4 

Cc-5601/CheR 

Cc-5602/CheW 

Cc-5603/MCP 

Cc-5604/CheA 

Ad-1; ECSS3-4 

Ad-0605/CheB 

Ad-0606/CheR 

Ad-0607/CheW 

Ad-0608/CheA 

Ad-0609/CheD 

Ad-0611/CheY 

Cyb-07226/CheA 

Cyb-07227/MCP 

Cyb-07228/MCP 

Cyb-07229/CheW 

Cyb-07230/CheR 

Cyb-10; ECSS3-4 

ECSS3-4 ECSS3-4 



ECSS6 ECSS6 

Ag-07607/CheY 

Ag-07608/CheB 

Ag-07609/CheA 

Ag-07610/MCP 

Ag-07611/CheW 

Ag-07612/CheR 

Ag-07613/CheW 

Ag-5; ECSS6 

Cyvi-06556/CheW 

Cyvi-06557/CheR 

Cyvi-06558/CheW 

Cyvi-06559/MCP 

Cyvi-06560/CheA 

Cyvi-06561/CheB 

Cyvi-06562/CheY 

Cyvi-8; ECSS6 

Hm-6778/CheY 

Hm-6779/CheB 

Hm-6780/CheA 

Hm-6781/MCP 

Hm-6782/CheW 

Hm-6783/CheR 

Hm-6784/CheW 

Hm-11; ECSS6 Sa-1; ECSS6 

Sa-0500/CheW 

Sa-0501/CheR 

Sa-0502/CheW 

Sa-0503/MCP 

Sa-0504/CheA 

Sa-0505/CheB 

Sa-0506/CheY 

Cap-8811/CheY 

Cap-8812/CheB 

Cap-8813/CheA 

Cap-8814/MCP 

Cap-8815/CheW 

Cap-8816/CheR 

Cap-8817/CheW 

Cap-6; ECSS6 Soce0157-5; ECSS6 

Soce0157-04610/CheY 

Soce0157-04611/CheB 

Soce0157-04612/CheA 

Soce0157-04613/MCP 

Soce0157-04614/CheW 

Soce0157-04615/CheR 

Soce0157-04616/CheW 

Cyb-02842/CheW 

Cyb-02843/CheR 

Cyb-02844/CheW 

Cyb-02845/CheA 

Cyb-02846/CheB 

Cyb-02847/CheY 

Cyb-6; ECSS-6 



Cc-1; ACSS2 

Cc-0618-HK 

Cc-0620/CheY 

Cc-0622/CheB 

Cc-0623-HK 

Cc-0624/CheR 

Cc-0625-HK 

Cyb-07593/CheR 

Cyb-07594/HK 

Cyb-07595/CheB 

Cyb-11; ACSS2 

Cap-2347/CheR 

Cap-2348/HK 

Cap-2349/CheBR 

Cap-2350/CheB 

Cap-2; ACSS2 

Soce0157-2-05925/TCS 

Soce0157-2-05926 

Soce0157-2-05927/CheBR 

Soce0157-2-05928/CheY 

Soce0157-2-05929/CheB 

Soce0157-6; ACSS2 Ho-3; ACSS2 

Ho-5391/CheBR 

Ho-5392/CheB 

Sa-7725/CheY 

Sa-7726/CheR 

Sa-7727-TCS 

Sa-7728/CheB 

Sa-7729/CheY 

Sa-12; ACSS2 

ACSS2 ACSS2 

ACSS1 ACSS1 

Hm-4905/CheB 

Hm-4906/CheB 

Hm-4907/CheB 

Hm-4908/HK 

Hm-8 ; ACSS1 



ACSS3 ACSS3 

Myxo-4; ACSS3 

Myxo-1998/TCS 

Myxo-1999/CheR 

Myxo-2000/CheB 

Myxo-2001/TCS 

Myxo-2002 

Cc-7; ACSS3 

Cc-5527-TCS 

Cc-5528/CheR 

Cc-5529/CheB 

Cc-5530-TCS 

Hm-5715/TCS 

Hm-5716/CheR 

Hm-5717/CheB 

Hm-5718/TCS 

Hm-9; ACSS3 Sa-5; ACSS3 

Sa-3069-TCS 

Sa-3070/CheR 

Sa-3071/CheB 

Sa-3072/CheY 

ACSS4 ACSS4 

Mx-1; ACSS4 

Mx-0716/CheY 

Mx-0718-TCS 

Mx-0719/CheR 

Mx-0720/CheB 

Mx-0721/CheY 

Mf-1; ACSS4 

Mf-1052/CheY 

Mf-1053/CheB 

Mf-1054/CheR 

Mf-1055-TCS 

Mf-1058/CheY 

Myxo-8; ACSS4 

Myxo-6287/TCS 

Myxo-6288/CheB 

Myxo-6289/CheR 

Myxo-6290/TCS 

Hm-3179/TCS 

Hm-3180/CheR 

Hm-3181/CheB 

Hm-3182/TCS 

Hm-4; ACSS4 

Sa-13; ACSS4 

Sa-7736/CheY 

Sa-7737/CheB 

Sa-7738/CheR 

Sa-7739-TCS 

Ho-1; ACSS4 

Ho-2113-TCS 

Ho-2114-TCS 

Ho-2115/CheR 

Ho-2116/CheB 



Orphan CSS Orphan CSS 

Ag-09754/PilZ 

Ag-09755/PilZ 

Ag-09756/CheR 

Ag-09757/CheW 

Ag-09758/MCP 

Ag-09759/MCP 

Ag-09760/CheW 

Ag-09761/HK 

Ag-09762 

Ag-09763/CheY 

Ag-10; Orphan CSS 



Ms-7684/CheW

Ms-7685/CheR

Ms-7686/CheW

Ms-7687/MCP

Ms-7688/CheA

Ms-7689/CheB

Ms_7690/HK

Ms_7691/Na_H_Exchanger

Ms_7692/Hypothetical

Ms_7693/Glyxo_hydro_16

Ms_7694/Hypothetical

Ms_7695/Na_H_Exchanger

Ms_7696/Hypothetical

Ms_7697/HK

Ms_7698/Hypothetical

Ms_7699/PilZ

Ms_7700/FA_desaturase

Mx-6952/CheW

Mx-6953/CheR

Mx-6954/CheW

Mx-6955/MCP

Mx-6956/CheA

Mx-6957/CheB

Mx-6958/Hypothetical

Mx-6959/HK

Mx-6960/Na_H_Exchanger

Mx-6961/Hypothetical

Mx-6962/HK

Mx-6963/Response_reg

Mx-6964/Hypothetical

Mx-6965/FA_desaturase

Mx-6966/CheB

Mx-6967/CheR

Mx-6969/MCP

Mx-6970/CheW

Mx-6971/CheA

Mx-6972/CheY

Ag-09754/PilZ

Ag-09755/PilZ

Ag-09756/CheR

Ag-09757/CheW

Ag-09758/MCP

Ag-09759/MCP

Ag-09760/CheW

Ag-09761/HK

Ag-09762

Ag-09763/CheY

Ag-09744/CheW

Ag-09745/CheR

Ag-09746/Hypothetical

Ag-09747/CheW

Ag-09748/MCP

Ag-09749/CheA

Ag-09750/CheB

Ag-09751/HK

Ag-09752/Hypothetical

Ag-09753/Hypothetical

Ag-09636/CheA

Mx-6946/Phytoene_desaturase

Mx-6947/HK

Mx-6948/Hypothetical

Mx-6949/HTH_3

Mx-6950/DbpA

Mx-6951/Hypothetical

Ms-7674/Phytoene_desaturase

Ms-7675/HK

Ms-7676/Hypothetical

Ms-7677/Hypothetical

Ms-7678/Methyltransf_11

Ms-7679/Hypothetical

Ms-7680/Methyltransf

Ms-7681/Hypothetical

Ms-7682/adh_short

Ms-7683/TetR
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