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Figure S1. Locations of residues L93, F96, L97 and S92 at dimer and/or trimer interface. (A) 28 
A top view and enlargement of apo dimer structure of MCP2201 LBD show that residue L93, 29 
F96 and L97 do not pack against any hydrophobic residue of the other protomer. The locations of 30 
these residues in trimeric interface are shown in Figure 3D. (B) Residue S92 locates at the apo 31 
dimer interface, yet is solvent accessible. (C) S92 occupies in the trimer interface the full space 32 
where cannot tolerate amino acid residues with large side chain. Different chains are shown in 33 
different colors. 34 
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Figure S2. Steric hindrance observed in the modelled ligand-free trimer and citrate-bound 39 
dimer. (A) Three ligand-free (cyan) LBD protomers are superposed into citrate-bound (green) 40 
TOM, displaying significant steric hindrance (ringed by red circles) in the trimer interface. Three 41 
protomers of ligand-free LBD are distinguished by colors in the enlarged views. (B) Two citrate-42 
bound (green) LBD protomers are superposed into ligand-free (yellow) LBD dimer, displaying 43 
significant steric hindrance (ringed by red circles) in the dimeric interface. 44 
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Herbaspirillum_huttiense_2/4-2      LGAGFAVVLVFSMVVAAVGIWRLKTVAQQTQQMMDVPLKTERLVSQWNTLLLIAIQRTTTVVKSR-------DPELEAFLAKEAAASSKESAQTLKDVEQLLTSE-EEKKLFAAINAARKQFLAIRDQIYAAKKEGD---AAKVDQLYQQQYVGIANNTQGAMRSLLDFERARIDEISADIQKDAASSQ--WQIFALEAVILACGIAFALLLTR 222 
Oxalobacteraceae_bacterium_IMC      LGLGFAVLLMLSMATTAIGITRLNAVASATRELLKEPLATERLVSDWNRNISAGVRRTSAIARSS-------DPSLATFFAEDQASSTKNSSELQKAIGERMRTV-REKAVFAEVGELRKVYLSSRDQIVALKKEGK---LDEANQLLDQTFTPAAKNYLIKIDELQGEERRQIDQTAIDIEASYEAGR--NLMLILAVVMLIQGVLVSWLLSR 223 
Rhizobacter_1/5-212                 LGGGFAVTLALLCLIMVVGVWRLGSIAQATQQMMAEPLAKERLAAEWARNVSIGVTRGKAIAKSP-------DATLEGLFSDDAKASTARANEITQALKAFPTSP-DEQVLLDRIAETRKTYLVARDGMTAAKRAGN---TEEATRIYDSSFQVVAPVYVAVMQAYVDYQKKAIDEMAKRIDADALRGR--LLIGVTGCLALVFGAVFAWLLTR 224 
Methylibium_sp._YR605_1/5-212       LGGGFAVTLALLCLIMVVGIWRLGAVGQATQTMMEVPLAKERLASEWLRNVHIGVMRGRAIAKSS-------DPSLEALFADEVKASTVRGNEIVQALKALPTGA-EEQLLVDKINDTRKPYLAARDTMMAAKRAGN---ADEAMRIYESGFMVASPIYVAAMTAYVDFQKKSIDDMARQIEADGARGR--WLIGVTGCLALVFGAVFAWLLTR 225 
Roseateles_terrae_1/1-207           LAMGFGVVLVLLAAIVLIGGMSLGRTAESTRQMMDIPLQKERLVAEWYTLTLVGVKRYTAIAKSS-------DASLADYFTNDVKISTARGNEIIKALDGLPKSD-EEKKVVDKLIEARKVYTGTRDRIGAAKKSGN---ADEAIRILEQEFRPQADVFLGNMVDYLKFQQKTLDEMAKEVDASTTSAQ--WRIGLIGALALVVGAVFAWVLTR 226 
Roseateles_depolymerans_1/5-21      LAMGFGVVLVLLAAIVLIAGMSLGRTAESTRNMMAVPLQKERLVSEWYMLTLVGVKRYTAIAKST-------DASLADYFANDVKISTARGNEIIKALDGLPKSD-EEKKVVDRLIEARKVYTGTRDRIGAAKKAGN---ADEAIRILEQEFRPQADTFLGNMVDYLKFQQKTLDEMAKEVDAATTSAQ--WRIGLIGALALVVGAVFAWVLTR 227 
Roseateles_sp._YR242_1/106-313      LAMGFGVVLVLLAAIVFIGGMSLGRTAQSTREMMDVPLEKERLVSEWYTLTLVGVKRYTAIAKST-------DASLADYFVNDVKVSTARGNEIIKALDELPKSD-EEKKVVEQLIEARKTYVATRDRIAAAKKSGN---AEDATRILEQEFRPQADTYLEKMMGYLKFQQKTLDEMSAGVNTATTDAQ--WRIGLIGALALIVGGVFAWVLTR 228 
Mitsuaria_chitosanitabida_1/3-      LSMGFGVVLLLVAAIMTVGWLGLNRTEQATRTMMAVPLQKERLVSEWYMLTIVGVKRYTAIAKSS-------DPSLADYFTADVKVSTARGNEIVKSLDALPKSD-DEKRVVAELTEARKTYIATRDKIAALKKAGD---AEATERLLTEQFRPQADAYLEKMTGYLRFQQKTLDDMAAEVDEATNAAQ--ARILVIGLLALAAGALFAWALTR 229 
Ideonella_sp._B508-1_1/5-212        LMAGFGLVLVLLGAVMAVGSMSLASTADETRQMMAVPLTKERLVGEWYRLSQVGVKRYTAIAKSS-------DPSLADFFAADVKVSTARGNEIIQQLDALPKND-AETAAVAQLAAARKDYIAMRDRIAAAKKAGD---AQEAQRVLEQDFLPRANAYLAKMQEYLQLQQSILDGMAARVSERTSAAQ--WRMGTLGLLALLAGAGCALWLTR 230 
Paucibacter_sp._KCTC_42545_1/8      LNIAFSIVLLIALAGSAMGYWSLQKVANETATMYEETLLAERLAGDWQRNIVSGVNRSTAIAVSK-------DNSLAEYFSTAAAESTRQSSELQKQLEVLLTSP-EERKLFEQLSQHRKPYLASRDALTKAKKAGD---AEGAEEIFKQQFLPAAAQFQDSIKLIVQEERNQLDAAAKRVANTNSQAR--IALLVFSVCALLVGATLALRLTR 231 
Roseateles_aquatilis_1/8-215        LGLVQAVVLFIALIGSALGYWGLSRVAAQTAAMYEDSIVTERVAADWYRNVFNGATRTTAIAASA-------DAGLAIYFAQQAAESTKASTELQQRMEKLLTSP-EERANFEKVVQLRKNYIAARDIISDAKKQGD---MARAKQVFEQQFQAAAKDYLDGLRVVVQQQRDQLDAALAALRETNQRAR--WALVAFGLVALVVGGALATWLSR 232 
Mitsuaria_sp._HZ7_1/7-214           LGLVQALVLVIALIGSAMGYLGLSRVAAQTEAMYQETIVTERVASDWYRNVYNGGTRTTAIAVSA-------DPALATFFAEQAAESTKSSTELQTRMDKLLDSP-EERAAFDRVIELRKAYIKVRDTITEAKKQGD---PARAKQLFDEQFKPAAAAYLESIRVIAQQQRDQLDTALKALSDTNARAR--TALVVFGLVALAAGGALAVWLTR 233 
Mitsuaria_sp._7_1/8-215             LGLVQALVLVIALIGSAMGYLGLSRVAAQTEAMYQETIVTERVASDWYRNVFNGGTRTTAIAVSA-------DPALATFFAEQAAESTKSSTELQNRMDKLLNSP-EERAAFDRVIELRKAYIKVRDTITEAKKQGD---PAKAKQLFDEQFKPAAASYLESIRVIAQQQRDQLDTALKVLAETNARAR--TALVLFGLVALAAGGALAVWLTR 234 
Mitsuaria_sp._PDC51_2/7-214         LGMVQTGVLVIALIGSALGYWGLNRVAEQTAAMYTDAIVTERAASDWYRNVFNGTTRTTAIAVSA-------DPGLATFFTQAAAEATKVSTELQQRLDKLLTKP-EERATFDKVAELRKTYLTVRDAITAAKKQGD---MAQAKQIFDEQFQKASSAYLDGIRAVAQQQRDQLDQAIQALAATNERAR--IALVVFGLVALAAGGALAVWLTR 235 
Rhizobacter_sp._Root1221_1/8-2      LAGVLGLVLLISFTGSSLGYWALAQAARETRAMYTDSLATERLASDWYRNISAGVFRTTAIAASS-------DSSLADFFAASAAEASKQSSELQKALDERMQSP-AERAAFDKLTEVRKDYIAARDAISAARKAGD---ADQAKQILETRFKPLAVSYQDNIKNIVQAQRDELDAAAQRVEAANSAAR--TGLIVFALCALGVGGVLSAWLSR 236 
Rubrivivax_gelatinosus_1/8-215      LSTVLALVLLISFVGSGFGYWALSRTAAANQDMLEDSLVSERLASDWYRNISGGVNRTTAIAVSS-------DANLGKFFADVSAESTKQSTELQKKLEPMMKTE-AEKALYEKLAATRKIYLGSRDEVYAARQAGE---AEKAHDIFQNKFQPAAAQFQDAIRALVQMQRDELDAEAVKAADANRAAR--IALVVFGTCALVVGAALALWLTR 237 
Variovorax_sp._CF079_1/5-212        LAIVLGVILALFLASSVIAALKLRQLGVEITGMVQDNVRTERAGADWLRHTTSGVQRAAAIAKSS-------DASLIAYFAPATAASIKETNELQKFIEGQMVKP-EERELFQKVGELRKDYLAAREEVSKLKLAGD---LEGAGRVFSARFEPTSVSYLAGVKQMVDLQRAGLDAAAQRAEGLRAQTT--MLLIVCSTLSLIFGTLLAWFLAR 238 
Variovorax_sp._JS1663_1/5-212       LAFVLGLILALFLASSVVSALKLSQLGDEITLMTEQKVKAERAGADWLRHTTSGVQRAAAIAKSS-------DASLIAYFAPFTAASIKETNELQKFIETQMTTP-EERQLFDKVGELRKNYLAAREEVSKLKLAGD---LEGAGRVFDARFEPTSVAYLAGVQQIVDLQRAGLDAAAQRAEALRTQTT--TVLVTCSALSLVAGVLLAWFLAR 239 
Variovorax_sp._EL159_1/5-212        LAIVLGAILALFLATSVAAVLKLQQLSLEIDAMIQDNVKTERAGSDWLRHTTSGVQRAAAIAKSG-------DTSLIEYFAPATAKSIKETNELQKFIETKLVRP-AERELFEKVGNLRKAYLASREEVSKLKQIGD---LAGASRAFEDQFQPTSTSYLAGVQQVVDMQREQLDAAAARAKDLQAQTR--TLLIVCSAVSLVLGALLAWQLAR 240 
Variovorax_sp._YR266_2/5-212        LAIVLGTILALFLATSVAAVWKLQQLSQEIDAMIEDNVKTERAGSDWLRHTTSGVQRAAAIAKSS-------DASLIDYFAPATAKSIKDTNELQKFIEGKLAKP-EERELLEKVGNLRKAYLASREEVSKFKLKGD---LEGANRIFDSQFQPTSVSYIAGVQQVVDMQREQLDAAAARANNLRAQTS--TLLIVCSAVSLVLGTLLAWLLAR 241 
Variovorax_sp._YR750_1/5-212        LAIVLGIILALFLATSAAAVWKLQQLSREIDAMIEDNVKTERAGSDWLRHTTAGVQRAAAIAKSS-------DASLIDYFAPATAASIKNTNELQKFIEEKLVKP-DERALLEKVGNLRKAYLGAREEVSKLKLAGD---LDGANRVFDSQFQPTSVSYIAGVQQVVDMQREQLDAAAARANNLRAQTS--TLLIVCSAVSLALGALLAWLLAR 242 
Acidovorax_temperans_1/5-212        LTLVLGVILALFLASSVVAVVKLRQLGAEIDTVVNDNVKTERAGSDWLRHTTSGVQRAAAIAKSS-------DASLIAYFAPATAASIRDTNELQKFIESKMVTP-EEKQLFAKVGELRKHYLAAREEVSKHKQAGD---ADAANKVFTERFEPTSRSYLAGVQQLVDGQRAQLDAAGKRSEDLRAQNT--LLLQICTAVSLLLGALLAWLLAN 243 
Variovorax_paradoxus_1/5-212        LAVVIGVILALSLTSSVLAVLKLRQLGEEINAMVEKNIKTERAGSDWLRHTTAGVQRAAAIAKSS-------DASLISYFAPATAAAIKETNELQKFIEDQMDTP-EKKQVFDKVGELRKAYLAAREEVSKAKLAGD---MEGANRVFNERFEPTSRTYLAGVQQMVDAERVQLDAAAERSKETRASTS--LMLVVFGALSLGLGLVLAWLLVR 244 
Polaromonas_sp._JS666_1/5-212       LAVVVGLILALFLTSSVLAVLKLSQLGEEIKAMVEKNIKTERAGSDWLRHTTAGIQRAAAIAKSS-------DVGLVAYFAPASATSIKNTNELQKFLEQQMDTP-EKKQLFDKVGELRKVYLAAREDVSKAKQAGD---MEGANRIFNERFEPTSRDYLAGVQKMVDTERELLDDAAQRGEALRARIS--LLLVVCSVVSLGLGALLAWLLVR 245 
Aquincola_tertiaricarbonis_1/5      LAVVLGVILSLCFASSLFAVVKLRHIGQHVDKMVTDNARTERATADWLRNTTAGVQRAAAIAKSS-------DSGLIEYFAPATAASIAETNKLQEQIDKAMRTP-EERKLFDEVGAMRKAYLAARAEVSKLKQAGD---LAGASKLFDERFEPTAKAYLAGVTQIADLQRSYLDQAAAQSAELTERTA--SLLVACAVLATGLGVVLAWLLAG 246 
Acidovorax_caeni_1/3-210            LAVGFGLLLFFALLNSALSIWQLQASSQGAQAIIEKPLAKERLISDWYRFIHTAVRRTTAIAKSS-------DPSLATYFAAEQKESAESTTAIHKQVETLMVTD-EEKRLFGDITALRANYVAARDEVIRLKREGR---AEESARLLEATFVPAAKVYVERVNDLLKLQRHALDQAAEPIREANNRTS--LGILALGLLTLALGVVASLAIAR 247 
Acidovorax_sp._56_3/3-210           LSLGFGLLLALSLLGTLLGVWQLQTASTSTQAVIEQPLAKERLISDWYRLIHTAVRRTTAVAKSS-------DASLATYFADEQKLSANTTTDIQTKVEGLMQTD-AERALFKDISNLRRSYTEARDAVIELRRSGQ---HEQADAQLETRFVPAAKQYMARVEALMELQRKALDESAAPIKAANDQAR--YWLIALGAITCGLGMALAVTITR 248 
Caballeronia_sordidicola_2/6-2      LAVGFALIFLVSLASSLVSIWRLHDVATTTHEMMHTPLAKERMISDWYRATYGSIRRTMAIAKSN-------DTSLDSFFAKDAADALQLATDMQNKIAPLLETD-QEKALYTALIDARGKYAKSRDALKKAKEDGK---NELASKMLDETFVPAAKEYELRLRDLLDAQRTSIDHVSDEIDAAEFRTR--NALIMMAVLSMLAGGLVALLLTL 249 
Collimonas_sp._OK412_2/5-211        LSIGFTAILLLVVAITGIGIWRLQQTGAAVDAMVSQFLVRERLAAEWQDAVAVNAVRTMAVVRSD-------DSKTQKIFQAEMSATSERASALQTKL-HGLSDD-QGRQALGEIAAARAAYTEMRDTVLTTRQYGS---AESAVAMIEKDLDPARKEYLEKLQKFVGVQRQAIDEAALDIAANYRAGR--NLLVTFGAIAIFLGAAFAWRLTA 250 
Collimonas_arenae_1/5-211           LAIGFTLILLLVVVITGVGIWRLQQTGAAVNAMVSQFLVRERLAAEWQDAVTINAVRTMAVVRSN-------DSKTQQAFQSEMSATSERASELQTKL-HGLSSE-EGRQALGEIAAARAAYTELRESVLTTRQHGS---AETVNAMIEKELDPARKEYMAKLQKFVDVQRKAIDDEALKIDANYRSGR--ILLIAFGSLAIILGALLSWRLTA 251 
Paraburkholderia_nodosa_1/23-2      LGLGFALVLLALTVSTGVGIYRLQTVADATHTLMSVPLAKERMISDWQRYLYGGIRRTTAIAKSS-------DASLAGFFAADADSSTKKSLVLVKKIEELADSE-EEKALLENINHIRTVFTDARDQVSAAKKAGD---QDTAKRSLEEDYLPAAQAYEDAVQKLLDHQRHAIDMAAQHVDEIASTSR--AALILLAILAIGLGVVCAWLLTK 252 
Morganella_morganii_1/14-221        LTAGFGVLIVCSLLMMVCGIWQLWQTDKNVHRMTAFPVLKERIAADWYAAVSTSTQRVSALAQST-------DSSLGETFAAENIKSGKAVSELLSRFSELVNTP-EEGHFLTTLIDIRAAYVRARDEVTLANRRGE---YDVAGQRYSADFITAAHDYLGILNEIRDYQRDTISLMKSDIDKKTTDGY--IFLGLLGFIITVAGSLMAWRLSL 253 
Pseudogulbenkiania_ferrooxidan      LGVGFALVLSLLITITALGVWRLHEVALATQGMVQVPIAKERLVSDWYTNIVAGVRRSTAVAISK-------DESLAQFFAEDQKYSTQQNNILQKQIEALLYLK-EEQALFAEIRQKRQRFLQARDSMTNAKKAGR---GELAEQLFHSQFLPASKSYLEKMQAFLRLQRREVDSHARYVDGVYRESR--IWMLILGVGAVLLGIIAAWAIAR 254 
Salmonella_enterica_LP2/            LFMAFGLFIVLMVVSSALSLFSLDRANTGMQNIITNDYPTTVKANLLIDNFNDFIIAQQLMLLDE-------EGRWSQSSQKELDEISQRITALLDELSSNRHDA-ASQKIITEIREARQQYLESRFRILQDIQSHN---RQAAIQEMMTRTVQVQKVYKDKVQELIAVQDAQMHNAGVQVEGDFKTNR--TLLITLALISIAAGCVMGWYIVR 255 
Consensus 95%                       Lshshshhlhh.hh....uhhthtt.sttst.hht.sl.pERhhs-W...h.ssh.Rs.hlspSs.......D.tl..hFt...t.s.t..st..ttht.hh.t..tEpthhtt....R..a.t.+p.h.th+ttGp   .t.s.thh.t.h.s.s..a.t.h.thht.pctthst.t.thtt...ts.  ..hhhht.h.hhhu.hhuhhlsh 256 
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Figure S3. Multiple Sequence Alignment of MCP2201 Orthologs. 259 



 

 

 260 
 261 

Figure S4. A close inspection of conserved residues E65, R66, D70 (A), K149 (B), E124 (C) 262 
and W71 (D). 263 

 264 
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Table S1. Data Collection and Refinement Statistics. 266 

 MCP2201LBD (ligand-

free) 

MCP2201LBD-citrate 

complex 1 

MCP2201LBD-citrate 

complex 2 

Data collection 

Space group P 1 21 1 H 3 H 3 

Cell dimensions 

a, b, c (Å) 

α, β, γ (°) 

 

64.78, 105.03, 91.07 

90.00, 90.95, 90.00 

 

49.40, 49.40, 406.34 

90.00, 90.00, 120.00 

 

48.86, 48.86, 376.15 

90.00, 90.00, 120.00 

Resolution (Å) 55.13–2.80 (2.95–2.80) 45.15–2.50 (2.64–2.50) 42.05–2.50 (2.60–2.50) 

Rmerge 0.107 (0.643) 0.152 (0.291) 0.126 (0.557) 

Rmeas 0.126 (0.753) 0.187 (0.384) 0.148 (0.663) 

Rpim 0.066 (0.389) 0.107 (0.248) 0.075 (0.353) 

I/σ(I) 7.7 (2.3) 4.3 (2.2) 6.6 (2.3) 

CC1/2 0.994 (0.700) 0.953 (0.791) 0.987 (0.762) 

Completeness (%) 99.5 (99.8) 94.5 (94.0) 95.7 (92.2) 

Redundancy 3.6 (3.7) 2.3 (1.9) 3.3 (3.0) 

Refinement 

Resolution (Å) 55.13–2.80 45.15–2.50 42.05–2.50 

No. reflections 28676 12091 10730 

Rwork/Rfree 0.224 / 0.285 0.203 / 0.256 0.184 / 0.245 

No. Non-H atoms    

Protein 8363 2167 2231 

Ligand/ion - 36 36 

Water - 95 60 

B factors    

Protein 68.6 37.0 53.1 

Ligand/ion - 51.3 54.6 

Water - 35.8 47.6 

R.m.s. deviations    

Bond lengths (Å) 0.009 0.007 0.008 

Bond angles (°) 1.321 0.983 1.019 

Ramachandran plot    

Favored 96.87% 96.09% 97.58% 

Allowed 3.13% 3.91% 2.42% 

Outliers 0% 0% 0% 

Values in parentheses refer to the highest resolution shell.  267 



 

 

Table S2. Strains and plasmids used in this study 268 

 269 
Strains/plasmids Relevant genotype or description Source 

Strains   

Comamonas testosteroni   

CNB-1  (Wu et al., 2006) 

CNB-1Δ20 All putative chemoreceptor genes were disrupted in 

strain CNB-1 
(Ni et al., 2013) 

   

Escherichia coli   

DH5α F
- 
φ80d lacZΔM15 Δ (lacZYA-argF) U169 recA1 endA1 

hsdR17(rK
-
 mK

+
) supE44 λ- thi-1 gyrA96 relA1 phoA; 

host for DNA manipulations 

(Hanahan, 1983) 

BL21(DE3) F
-
 ompT hsdSB(rB

-
 mB

-
) gal dcm (DE3) Novagen 

   

Plasmids   
pBBR1MCS-2 Km

r
, lacPOZ’ broad host vector with R type conjugative 

origin 
(Kovach et al., 
1995) 

pBBR1MCS2-MCP2201 Carries MCP2201 as well as its upstream 150 bp DNA, 

used for chemotaxis assays 
(Ni et al., 2013) 

pBBR1MCS2-MCP2201-R81A Carries MCP2201 with R81A mutation  This work 

pBBR1MCS2-MCP2201-T104A Carries MCP2201 with T104A mutation  This work 

pBBR1MCS2-MCP2201-T108A Carries MCP2201 with T108A mutation  This work 

pBBR1MCS2-MCP2201-R135A Carries MCP2201 with R135A mutation  This work 

pBBR1MCS2-MCP2201-Y138A Carries MCP2201 with Y138A mutation  This work 

pBBR1MCS2-MCP2201-R142A Carries MCP2201 with R142A mutation  This work 

pBBR1MCS2-MCP2201-Y172A Carries MCP2201 with Y172A mutation  This work 

pBBR1MCS2-MCP2201-L93R Carries MCP2201 with L93R mutation  This work 

pBBR1MCS2-MCP2201-F96A Carries MCP2201 with F96A mutation  This work 

pBBR1MCS2-MCP2201-L97A Carries MCP2201 with L97A mutation  This work 

pBBR1MCS2-MCP2201-S88A Carries MCP2201 with R81A mutation  This work 

pBBR1MCS2-MCP2201-D90A Carries MCP2201 with D90A mutation  This work 

pBBR1MCS2-MCP2201-S92W Carries MCP2201 with S92W mutation  This work 

pBBR1MCS2-MCP2201-S92R Carries MCP2201 with S92R mutation  This work 

pBBR1MCS2-MCP2201-S73A Carries MCP2201 with S73A mutation  This work 

pBBR1MCS2-MCP2201-F96C-His Carries MCP2201 with F96C mutation and a C-terminal 

His-tag, used for TMEA crosslinking  

This work 

   

pET28a   

pET28a-mcp2201LBD pET28a derivative for expression of MCP2201LBD, 

spanning residues Q46-T203 and used for citrate-bound 

structure determination and other assays. 

(Ni et al., 2013) 

   

pET22b   

pET22b-mcp2201LBD pET22b derivative for expression of MCP2201LBD, 

spanning residues M57-T203 and used for apo form 

structure determination. 

This work 

 270 
 271 

 Dataset S1. Protein sequences of MCP2201 orthologs. 272 

Protein sequences of MCP2201 orthologs. NCBI accession numbers are shown.  273 
 274 



 

 

>Comamonas_testosteroni_1 |WP_041744100.1 methyl-accepting chemotaxis 275 
protein [Comamonas testosteroni] 276 
MRLTKLNIGARLGLGFAVVLAFAVVITVIGIWQLHSVGKATQQMMQEPLTKERLISDWNSNVSVAVARTTA277 
IAKSSDASLVQFLAADAAATTKSTANVLKQIEPLITQPAEREILDKIMQVRKTYIASRDKVSQLKADGMAE278 
EAESTLINSYVPAAQGYLKLLGELLNLQRASLDAKAAEVEQIESSSRTYFLVLALLALAIGTVSAWRLTQG279 
ITAPLKHAVSVARRVADGDLTARIHVSSSDETGQLMQALHDMNTSLDRLVGQVRQGTDSIATASGQIAAGN280 
HDLSARTEEQASSLQQTAASMEQLTSTVKQNADNASQANQLALSASDVAVKGGMVVSQVVETMGAISQSSR281 
KISDIIGVIDSIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAGRSAEAAKEIKQLIQASVTKVEE282 
GSAQVSQAGQTMDEIVSSVQRVTDIMGEITAASHEQTSGIEQINRAVAEMDLVTQQNAALVEESTAAAQSM283 
QQQTSDLSQMVSVFRLKSA 284 
>Comamonas_terrigena_1 |WP_066535939.1 HAMP domain-containing protein 285 
[Comamonas terrigena] 286 
MNFSKFNIGARLGLGFAVVLAFAVVITAIGMWQLHSVGKATQQMMQEPLTKERLISDWNSNVSVAVARTTA287 
IAKSSDASLVPFLAADAAATAKGTADVLKQIEPLISLPAEREIMDKIMAIRKTYIASRDKVSQLKAEGLSE288 
EAEATLVNAFVPAAQGYLKLLSELLSLQRSGLDAKAAEVQAIENTSQTYFVILAVLALAIGAVSAWRLTQG289 
ITAPLRNAVTVARRVADGDLSTDIRVTGTDETGQLLQALHDMNASLGRLVGQVRQGTDSIATASSQIASGN290 
HDLSSRTEEQASSLQQTAASMEQLTSTVKQNADNASQANQLALSASDVAVKGGLVVSQVVETMGAISTSSK291 
KIADIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAGRSAEAAKEIKQLIQASVDKVEE292 
GSLQVSQAGQTMDEIVSSVQRVTDIMGEITAASQEQTSGIEQINRAVAEMDLVTQQNAALVEESTAAAQSM293 
QQQTGDLSQMVSVFRLKHA 294 
>Rhodoferax_ferrireducens_1 |WP_011464516.1 methyl-accepting chemotaxis 295 
protein [Rhodoferax ferrireducens] 296 
MKIFASMKIGKRLGFGFAVVLAFAVLITGIGVWQLNALGNATREMTREPLAKERLISDWSRNINVAVIRTT297 
AVAKSSDPSLVPFFSTNAAEITKSTSALLKQIEPLLSSQEEKDLFSKVSDVRKAYLSSRDQVTKLKADGQA298 
DEANRLLESTYIPAADNYMKLVSEFLGLQRKNLDAKAVEISGIETTSRNYLVALAALVLTFGVICAWLLTV299 
GITGPLTNAVAVARRVADGDLATDIQTEGKDETAQLLQALSAMKDNLARIVGNVRQGSEGVATASAEIAQG300 
NNDLSARTEQQASALEETAASMEELSATVRQNADNARQANQLAQSASTVAIKGGEVVSRVVETMKGINDSS301 
KKISDIIQVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAGRSADAAKEIKGLINDSVQRVE302 
QGSTLVDQAGVTMTEVVSSIRRVTDIMGEISAASTEQSQGVAQVSEAVTQMDQVTQQNAALVEEMAAAASS303 
LKSQAQELVGTVSVFKLSQSQGAGLPDSSAPQRTRSVRSAPAPAPAPAARKLGNTPAKPAIRAKPDSLAAP304 
AAATPKAGGDDWESF 305 
>Rhodoferax_fermentans_1 |WP_078366276.1 HAMP domain-containing protein 306 
[Rhodoferax fermentans] 307 
MNMVSSAKIGVRLALGFALVLALVVVITAFSVVQLNRLAQASQDMMQEPLAKERYISDWSRNINVAVIRTT308 
AVAKSSDASLVPFFAANAAEITKSTSELLKKIEPLINSPEEKALFAKISEVRKLYLTSRDQVTKLKTDGQV309 
EEAYSILEKDYLPAADGYMKLVGEFLAVQRKNLDTRAQEMADIERSSRNLLLALAVSALALGALCAWLLTV310 
GITGPLKNSLAVATRVAEGDLSADIQVVGQDETAQLLQALSTMKNQLAGIVSHVRQGSQGVSVASAEIAQG311 
NNNLSERTEQQASALEETAASMEELSATVRQNADNARQANQLAQSASTVAIQGGEVVNQVVATMKGINDSS312 
RKIADIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAGRSADAAKEIKSLITDSVQRVE313 
QGTALVDQAGVTMAEVVSSIRRVNDIMGEISAASTEQSQGVAQISEAVTHMDQATQQNAALVEEMAAAASS314 
LKSQAQELVEVVSVFKLSANSQMG 315 
>Noviherbaspirillum_massiliense_1 |WP_019143412.1 methyl-accepting 316 
chemotaxis protein [Noviherbaspirillum massiliense] 317 
MKISNLKIGTRLGFGFAVVLAFCILITGISIWRLNAVADATREMMQQPITKERLISDWGRNIFVAVVRTTA318 
VAKSSDPALSPFFAKDAAASAKSSSDLIKQIEPLLSTPEEKELFAKIMEIRKAYTAGRDGVMKLKADGQAE319 
EANSMLEKNYLPVSAAYQDQVRDFLDMQRKSLDAMAKEIDSTATTSRKLLIALAALVTAFGAIFAWLLTTG320 
ITAPLQKAVLAVRRVANGDLSRSVEVESSDETGQLLQALKDMNGSLARMVSTVRHGVDAISTASSEIATGN321 
QDLSSRTEQQASSLEETASSMEELTSTVKQNADNARQANQLAVSASAVAGKGGQVVAQVVDTMASISDSSK322 
KIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSAAAAKEIKVLIDDSVGNVAA323 
GSRLVNDAGTTMKDVVDSVKRVTDIMGEILAASQEQSAGIEQVNQAISQMDQMTQQNAALVEEAAAAAAAM324 
QEQSVNLAQSVAVFKIGDGEPARSGIVPVTKPAARPATIPLRKVAAGKAVTPVTRRPVAAPSAGGDWEEF 325 
>Noviherbaspirillum_humi_1 |WP_089401727.1 HAMP domain-containing 326 
protein [Noviherbaspirillum humi] 327 
MTILTKMKIGNRLALGFAIVLGLSILTTLIGILKLNAVADAAERMLDEPIKKERLASDWSRNIDVAVNRTT328 
AIAKSSDASLASFFARKAEETTKSTSEIVKKIEPLLSREQEKQAFAKAMEIRKTYLATRDQVIKLKQDGRL329 
EEANALLDKSYLPAAEAYQATVAEFVTAQRDYLDKLAADIAVIKQESRNRVILLALLCVAIGVASAWWLTR330 
SITRPMRNALAVARRVADGDLTGRVEIESSDEVGQLQQALKDMNNNLQRIVSDIRGGTDTIATASSQIASG331 



 

 

NLDLSSRTEQQASSLEETASSMEELTSTVKQSADNARQANQLALSASEVAGRGGAVVTQVVSTMASINESS332 
RKIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSANAAKEIKTLISDSVEKVD333 
DGARLVDQAGATMNEIVESVRRVSDIIGEITAASEEQRVGIEQINQAIVQMDQVTQQNASLVEQAAAAAEA334 
MQDQASGLAQSVRVFKIDGMQSSAVALPAVRQAKSVPAVGRPAPARTAPVLKKPASGKRPAALPGHSSADG335 
WEEF 336 
>Duganella_1 |WP_082507153.1 MULTISPECIES: HAMP domain-containing 337 
protein [Duganella] 338 
MNFLSNLSIGKRLAFGFAVTLALSMVIAAIGVWRLQQVAGATSHMMETPLAKERMISDWYSKIDSAIRRTT339 
AIARSSDASLGAFFAEESKASTAASAELQKKIEPLISDADEKALWDRVMEQRKAYIASRDKVAKLKTDGEM340 
EQANETFEKTYRPAAAQYQALVQDLLSMQRGKIDTIGKEIDSISANSRSLLTVLAVLAVAFGAVCAYVLTK341 
GITTPLSRAVDAARRVAAGDLTADIRVHGNDETGQLLGALRDMNQSLLNIVSEVRNGTHSITIASSEIAAG342 
NQDLSARTEQQAASLEETASSMEELTSTVKQNADNARQANQLAGAAASVARKGGSVVSEVVGTMESIDASS343 
RKIVDIITVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSAAAAKEIKELIGDSVEKVN344 
AGTRLVSDAGNTMEEIVSSVQRVSDIISEITAASAEQSSGIDEVYKAVGQMDQVTQQNAALVEEAAAAAES345 
MQNQASNLADVVSVFKVR 346 
>Pelomonas_sp._KK5_1 |WP_077036671.1 HAMP domain-containing protein, 347 
partial [Pelomonas sp. KK5] 348 
MASSLTIGRKLTLGFGAVLACLALATVIGIVRLQDVAAHTREMMAQPLAKERMLSDWYRNVYSGIRRTSAI349 
ARSSDASLVKFFAEDAAASTKSSQALAEKIDALITEPDEKRLFDELAQTRKRYVAARDAITKLKADGKDDE350 
ALKQLDQAFVPAARDYERLMQALLDYQRKVIDSTAQEIDAIAARSRTMLIALAVVVIGIGALVAWRISLGI351 
TRPLAHAVTAARRVADGDLTGRFDDTRLGEDETGQLLAALRDMNGSLERIVSEVREGTDTMSTASVEIATG352 
TTDLSSRTEQQASALQQTAATMEQLTGTVRQNADNAAQASQLAASASEVASRGGTVVAQVVDTMGAISQAS353 
RRVTDIISVIEGIAFQTNILALNAAVEAARAGEQGRGFAVVAAEVRT 354 
>Massilia_eurypsychrophila_1 |WP_099786613.1 HAMP domain-containing 355 
protein [Massilia eurypsychrophila] 356 
MNLLKNMKVGTRLALGFAVVLAFSVLIAVVGVMQLNAIAHEAERMLAQPIQKERDAADWDRYISIAVIRTS357 
AIAKSSDVSLVPFFAANAALTTKGTAETVKKLEPLLVTDAEKKAYGDAMAVRKTYLASRDQVTRLKAEGKP358 
EEAEDVLTKVYLPAAESYQALVARFLAVQRQNLDSMKGQIEESRDAAQTRVVVLAALSLLCGIAFAWWLTV359 
GITAPVRRAVASARRVADGDLTEDIQVTSTDELGQLQQALKDMNANLLKIVRDIRTGTDEMATASSEIAAG360 
NLDLSSRTEQQAASIEETASSMEELTSTVKQNADNAMQANVLTNEASSVATEGGAVVAQVVRTMADITTSS361 
KKIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAAEVRTLAQRSASAAKEIKGLIDDSVDKVD362 
TGSTLVQKAGATMGQIVSSVQRVTDIMAEITAASREQSAGIEEVNRAIAQMDQVTQQNAALVEESAAAAGS363 
MHDQATGLARAVSAFKLGMEPVAAQTAPRAPVAARAAAKPALAAPMRRPRLPAAGDEWEQF 364 
>Acidovorax_sp._NA3_1 |WP_094097023.1 HAMP domain-containing protein 365 
[Acidovorax sp. NA3] 366 
MKNLKIGTRLGGGFALVLVLMVMMTTIGLWRLQTVAQATHNMTQQPLAMERMISDWYRYVYSAVRRTSAIV367 
KSTDPSLGAFFAEDAAMSTRESGKLQDQIEPLLSSPAEKELWVTIKKARVTYLSSRDQAVKAKADGQLEEA368 
DRTLNQAFLPAAEKYMALIQQLLDLQRASIDTTAKDIQAVYAQSRMWLMLLCTLAVVAGGLCAWWLTRGII369 
RPLSDAVRVARAVADNDLTTTVQVHSRDETGQLMQALQDMNTSLAQVVGRVRSGTEGIATASNQIDAGNQD370 
LSSRTEQQASSLEETAASMEELTSTVKQNADNARQANQLAASASQVAVQGGQVVSNVVGTMSAINTSSRKI371 
ADIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAAAAKDIKTLIDDSVGKVDEGT372 
QQVAEAGKTMEAIVDSVKRVTDIMAEIAAASQEQSAGIDQVHQAISQMDQVTQQNAALVEEAAAATGSLKA373 
QAAQLSQAVSVFRIAGQPEARAIAPQQRTAPRPVAAPTRTSPPPSTPCHRPAALQRPASKPRQPPLPRSAA374 
RTTGNPSEPRARRVRAHAPPDKTPILIAACAYE 375 
>Herbaspirillum_chlorophenolicum_1 |WP_050468456.1 methyl-accepting 376 
chemotaxis protein [Herbaspirillum chlorophenolicum] 377 
MSYFANMKIGKRLALGFAFILVAACVVVAFSIWRLHGIAGATAAMMQQPLTKERLVSDWYRTIHTSVRRTT378 
AIAKSTDPSLAAFFAEDAAISTKLSTEQQKAIEALLSSDAEKAVFDKLSAVRKDYIKYRDAISKAKADGQV379 
DEVEKILSGPYNAAAKGYLDLLQQLLNVQRAGIDQIAQDIQGIYEQSRNLMLALGALLFVLGWLFAWRLAV380 
GITRPLERAVDVAETVAAGDLTMQVDAHLASRRDETGKLLHALQAMTGNLARIVGQVRSGTDAISTASREI381 
ASGNLDLSARTERQAGSLEETASAMEELTSTVHQNADNARQANQLAASASAVAQQGGEVVSQVVSTMGSIN382 
ESSRKIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAAAAKEIKGLIDDSVA383 
KVGTGSQLVGQAGSTMDQVVASVRHVADIVGEITAASSEQSDGIGQVNLAITEMDQTTQQNAALVEQAAAA384 
AEAMQEQAARLSEVVSQFKLGSAHEQQVANAAEPVLAAPRPSRNITPERAALGH 385 
>Noviherbaspirillum_sp._Root189_1 |WP_057292684.1 methyl-accepting 386 
chemotaxis protein [Noviherbaspirillum sp. Root189] 387 



 

 

MFANLKIGHRLALGFAGALAFSVVITGNSLWKMNEVSAQVQSMTESPLSKERYTADWSRNISTAVARTTAV388 
AKSSDPSLSTFFAADTAATMKSTSEVLKKLEVLLSSDEEKTLFGKIVETRKSYTAYRDAVFKLKAEGKADE389 
ANQVLEANYLPAAKNYQDLVAQFLNLQRGQLNEDAANIKETQIAARNQMIALSALVILFGIGCAWWLTVGI390 
TGPLRNAVAAARRVADGDLSGEIDVTSSDETGQLLHALRDMNANLRTTVTRVRQGTDTIATASNQIAAGNQ391 
DLSARTEQQASSLEETASSMEELTSTVRQNADNARQANQLADAASQVAAKGGEVIGEVVGTMGQINASARK392 
IVDIIAVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRTLAQRSASAAKEIKGLIEASVDQVDAG393 
SMLVNQAGKTMADIVDSVRRVTDIMGEITAASQEQTSGIEQINQAITQMDDVTQQNASLVEEAAAASEAMQ394 
QQAAELARVVSVFKIDGENVPSSFVDVPAIIPRAGTAVAQKSTRTLKVRHASSVTSATPVPERRSFSKIRD395 
NKDGDWEEF 396 
>Achromobacter_1 |WP_088595591.1 MULTISPECIES: HAMP domain-containing 397 
protein [Achromobacter] 398 
MLKNMRIGARLALGFGIVLALAILITGISLWRLSTVAAATRAMMELPLAKERMTNDWANYVLVGITRTTAI399 
AKSSDPTLAGFLASGATEGTRASLEIMKKLEPLIQDTDEKAVYQKIMDTRGGYVAARDAIMKFKGEGKADE400 
ADKIFLSTFQPASVNYSKLLAEFVEVQRKRLDTDAAHIQEIDHDSRQQLIILAILATAFGALCAWVLTRGI401 
TQPLAKALTAARRVADGDLGSEITVHGRDETGQLLEALQAMNGNLRNIVGQVRGGTDSIATAAREIAAGNL402 
DLSSRTEEQASSLSETAATMEQMTVTVKQNADNARQANQLAVSASEVASRGGAVVSQVVGTMTSINESSRR403 
IVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSATAAKDIKQLISDSVAKVDSG404 
SQLVSQAGATMDEIVESVKRVTDIMGEISAATHEQTGSIEQINLAIAQMEQVTQQNAALVEEAAAASGAMQ405 
DQTSTLAQLVSVFRLAQGSAEQAVARLQANAQAGTHEAGGYVALPA 406 
>Pelomonas_1 |WP_056270509.1 MULTISPECIES: methyl-accepting chemotaxis 407 
protein [Pelomonas] 408 
MTKLSIGKRLAAGFALVLVLAACVIAVAAWRLASTAAATRQMMDEPLAKERLISDWSRNINSGVRRTMAIA409 
KSSDASLVELFKEDAAQSTKSSGEMQEKLKGLIRSPDEQKLFDAVGEARKVYLDSRDRLTQLKKDGDAEDA410 
EKLLMEVFVPGSKVYLARMQEFLDHQRKRIDQTAADIDAANGTGRLMLLGIGLAMLAVGIAAAWRITRSIT411 
LPLAAANELAERVADGNLMRSGAGAVAGSDEIGQLQTTLRRMRETLSQAIGSIRDSAESIGTASAEIASGN412 
QDLSARTEKAASSLEQTASAMEELTGTVHQSAAAAGQANSLAVSAASVAQRGGDVVAQVVHTMDEINASSR413 
KIADIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAGRSADAAKEIKGLIGSSVERVDA414 
GSRLVAEAGKTMDELVGAVQRVKDIMGEITTATAEQSDGIAQVNIAIAQLDQVTQQNAALVEESTAAAESL415 
REQATTLNAAVGTFQVARR 416 
>Duganella_zoogloeoides_1 |WP_019922517.1 HAMP domain-containing 417 
protein [Duganella zoogloeoides] 418 
MNMLANISIGKRLALGFTVILAFAMVITGIGVWRLQGVASATADMMQVPLAKERMIGDWSSNIDSAIKRTT419 
AIARSTDASLATYFADEAKSSSARSSEYQKKIEELITEPDEKELFARIGAQRKIYLSSRDELSKFKADGDL420 
EQAQRVFDTVFVPGTAKYQALIADLLKMQRARIDATAAHIDGVADSSRNLLLVLAALMLAFGVLCAWLLTS421 
GITGPLRAAVVAARRVASGDLTGHIDDRGTDETSQLLGALKEMNASLLGIVAEVRSGTDHITTSSTEIAEG422 
NQDLSRRTEQQAGALEETASSMEELTSVVKHNADNARQANQLAASASQVAVKGGQVVSQVVDTMDSINESS423 
RRIVDIIAVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSASAAKEIKQLIGDSVDKVN424 
QGSKLVADAGATMDDIVSSVARVSDIITEITAATTEQSAGINEVNQAIGSMDAVTQQNAALVEQAAAAAES425 
MQQQAAVLAQAVAVFKVEGVAYQSRPGARPRKAALQIT 426 
>Herbaspirillum_1 |WP_079214426.1 MULTISPECIES: HAMP domain-containing 427 
protein [Herbaspirillum] 428 
MNIIGNMKIGKRLTLGFALILTFSIVIAGIGLWRLESVSAATREMMDEPLKTERLMADWYSNLAAGIRRTI429 
AIAKSNDPALGPYFAEEAAASSKSSGEYQKKVEALLSSPEEKALFQKISDQRKVYLSSRDEINKAKAAGNA430 
EEATRILDKVFVPASNAYQEAMRQLVELQRKEIDATAKEIDEIAAKSRTLIMVLEALILLLGVVCARYLTL431 
GITRPLGTAVDISRRVAEGDLSSDVQVKSRDETGQLLQSLKDMNVSLRGIVSNVRNGTDTITTASAEIAAG432 
NLDLSSRTEEQASSLEETASAMEELISTVRQNADNARQASQLAVSASEVAEQGGGVVSQVVDTMGAINESS433 
RKIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSASAAKEIKELINDSVEKVG434 
NGSRLVEQAGATMSEVVNSVRRVTDIVSEISAASAEQTTGIEQVNHAITQMDQVTQQNAALVEEAAAAAAS435 
MQNQADTLARLVSVFTLHAGDAPARREIDITPVSSTQLRAS 436 
>Duganella_sp._HH101_1 |WP_070272075.1 HAMP domain-containing protein 437 
[Duganella sp. HH101] 438 
MTMLANISIGKRLALGFTIILAFAMLITGISVWRLQGVASATRDMMQVPLAKERMISDWSSKIDSAIRRTT439 
AIARSSDQSLAAFFAEESKASSATSAEYQKKVEALIVDADEKELFGRIGEQRKIYLSSRDQVAKLKAAGEL440 
DEAEKVFTNVFRPGSTSYQTLMQELLKMQRAKIDATAVHIDEVAASSRNLLYVLALLVLAFGAVSSWLLTT441 
GITGPLQQAVTAARRVAGGDLTGHIDDSARDETGQLLSALKEMNASLLGIVTEVRSGTDHITTSSSEIAAG442 
NQDLSRRTEQQAGALEETASSMEELTSTVKHNADNARQANQLAASAAQVAVKGGQVVSQVVDTMDSINQSS443 
RKIVDIIAVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSASAAKEIKTLIGDSVEKVN444 



 

 

QGSKLVADAGLTMDEIVSSVHRVSDIITEITAASTEQSAGINEVYQAIGAMDGVTQQNAALVEEAAAAAES445 
MQQQAAALAQAVSVFKVDGSSSVSSSRSRAKAARAASVSPALRLTSRA 446 
>Pelomonas_puraquae_1 |WP_088484898.1 HAMP domain-containing protein 447 
[Pelomonas puraquae] 448 
MIKLSIGKRLAAGFALVLVLAGFVIALAVWRLDATAAATRQMMAEPLAKERLISDWSRNINAGVRRTMAIA449 
KSSDASLVELFKEDQAQSTKSSGEMQEKLKGLIRSPEEQALFDAVGKARKVYIDSRDQIVKLKKDGQAEEA450 
DKVFNDVFAPGAKVYLERMQEFLDHQRKEIDETAAGINSSNSSGRTVLLSLGVLILALGAGAAWHTTRSIT451 
VPLAAANELAERVADGNLMRSGQGMAARADEIGQLQTTLRRMRETLAQTIGSIRDSAESIGTASSEIASGN452 
HDLSGRTEKAASSLEETASAMEELTSTVQHSAAAAGQANQLAVSAASVAQRGGEVVAQVVHTMDEINTSSR453 
KIADIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRSLAGRSADAAKEIKSLIGSSVERVEA454 
GARLVAEAGKTMDELVGAVQRVKDIMGEITTATAEQSDGIAQVNIAIAQLDQVTQQNAALVEQSTAAAESL455 
REQAIALNGVVGTFQVARR 456 
>Duganella_sacchari_1 |WP_072787488.1 HAMP domain-containing protein 457 
[Duganella sacchari] 458 
MNMLANISIGKRLALGFTIILAFAMLITGISVWRLQGVASATSEMMQVPLAKERMISDWSGKIDSGIRRTT459 
AIARSSDPSLGAYFAEESKVSSAGSSELQKKIEALISDADEKELFGRIGEQRKVYLSSRDQIAKLKTSGEL460 
DEANKIFETVFRPGTAKYQELIAELLKMQRAKIDAAAQHIEDVASSSRNLLYVLATLVLAFGVTSAWLLTT461 
GITRPLQEAVVVARRVASGDLTAHIDDSARDETGQLLSALKEMNASLLGIVTEVRQGTEHITISSTEIAQG462 
NQDLSRRTEQQAGALEETASSMEELTSTVKHNADNARQANQLATSAAQVAVKGGEVVAQVVGTMDSINQSS463 
SKIVDIIAVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVATEVRNLAQRSAGAAKEIKALIGDSVEKVN464 
LGSKLVADAGTTMDEIVASVHKVSDMISEITAASSEQSAGINEVNQAIGSMDAVTQQNAALVEQAAAAAES465 
MQQQAAALAQAVSVFKVEDTLRLSHREALAKPAVAQRKQLQITRS 466 
>Cupriavidus_1 |WP_017511610.1 MULTISPECIES: methyl-accepting 467 
chemotaxis protein [Cupriavidus] 468 
MKNLGIGVRLGIGFGVVLLLSTFMTVLGVLRLEDVAGRTHAMMQQPLAKERIVSDWYRLMYASVRRTTAIT469 
RSSDPSLGQFFAAETKTSAETIAAMRDKIKPMLTSDAEKASFERILVVRNPYNESRDKIAKLKQDGQAEDA470 
VKVLENEFVPAGDAYLAEIQKLLDIQRTSIDATAEEINRIYESARNGLIALGVIALAIGVAFAWWLTIGIT471 
RPLHRAVGFARTVAAGDLTGRIDVDSRDETGQLLAALREMNENILGIVKEVRKGTEAIATGTSQIAAGNTD472 
LSQRTEEQASSLQETASSMEELTSIVRQNADSAKQASGLAVNASDVATQGGEVVGQVVHTMDEINAASRKV473 
VEIISVIEGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRSLAQRSATAAKEIKSLIGDSADRVERGS474 
QLVAQAGQTMEEIVSAVKRVTDIMGEISAASVEQSAGIEQVNQAVTQMDTVTQQNAALVEQAAAAAGSLEE475 
QAQRLKEAVATFRLAA 476 
>Massilia_sp._9096_1 |WP_036173002.1 methyl-accepting chemotaxis 477 
protein [Massilia sp. 9096] 478 
MKNLNIGARLSLGFGLVLAFTLLMTAIGIFQMRSVADATRDMMTVPLTKERLVSDWYRRIHTSVTRTTAIA479 
RSADPSLGAFFAEQTAVSTREVTELQKKVEPLLDTPQEKQALARIAAARKPYLALRDAMTALKKDGKAEEA480 
QQMLVQQFQPAGAEYLASLSDFLDLQREAINRRTGEVDALYQHNRSVLLGMGLAVLAFGAACAWWLTRGIV481 
VPLNRAVEIAVSVANNDLRSDIEVSSRDETGRLLGALKTMNAGLARIVGQVRSGTTQIATASSEIAVGNLD482 
LSSRTEQQASALEETAASMEELTSTVKQNADNARQANQLALSASAVAVRGGEVVGQVVDTMEAINAASRKI483 
VDIIAVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRTLAQRSASAAKEIKALIGDSVGKIDAGS484 
QLVQSAGTTMAEVVTSIQRVTDIMGEITSASAEQSSGIEQVNRAIADMDGVTQQNAALVEQASAAAAAMQD485 
QARALEATVSLFKLAGSAQAEPVARLAA 486 
>Bordetella_sp._N_1 |WP_057651873.1 methyl-accepting chemotaxis protein 487 
[Bordetella sp. N] 488 
MLKNMKIGARLALGFGLVLALAMLITGMSLWRLSTVANATRAMMELPLAKERMTNDWANYVLVGITRTTAI489 
AKSTDTSLAPFFAGDAAEGTRASLEIMKKLEPLIQDTDEKAVYKKIMDVRGGYVNARDTIMKLKGEGKAEE490 
ANKIFLSTFQPASVGYSKLLAEFVDVQRKRLDLDAAHIQEIDQESRQQLIILALLALAFGATCAWLLTRGI491 
TRPLASALDAARRVADGDLSSEIKVHGRDETGQLLEALQGMNGNLRNIVGQVRGGTDSIATAAREIAAGNL492 
DLSSRTEEQASSLSETAATMEQMTVTVKQNADNARQANQLAMSASEVASRGGAVVSQVVGTMTSINESSRR493 
IVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSATAAKDIKQLISDSVAKVDSG494 
SQLVSQAGATMDEIVESVKRVTDIMGEISAATHEQTGSIEQINLAIAQMEQVTQQNAALVEEAAAASGAMQ495 
DQTSTLAQLVSVFRLAQGTAEYAVARLTAAKHESGEYVALPA 496 
>Bordetella_genomosp._10_1 |WP_094853882.1 HAMP domain-containing 497 
protein [Bordetella genomosp. 10] 498 
MLKNMKIGARLALGFGLVLALAILIAAIGLWRLSGVADATRAMMELPLAKERMTNDWANFVLVGITRTSAI499 
AKSTDPSLSSFFARDASEGTRISLEIMKKLEPLIQAEDEKAVYQKIMEVRVGYVNARDAIMKLKGEGKAEE500 
ASQIFQSTFLPASVGYSKLLAEFVGVQRKRLDQDAAHIQQIAGESRHQLIVLAILVLAFGAVCAWLLTRGI501 



 

 

TRPLASAVDAARRVAEGDLSSEIVIHGRDETGQLLLALQAMNGNLRDIVGQVRGGTDSIATAAREIAAGNL502 
DLSSRTEEQASSLSETAATMEQMTVTVKQNADNARQANQLAMSASEVASRGGAVVSQVVGTMTSINESSRR503 
IVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSATAAKDIKQLISDSVVKVDSG504 
SQLVSQAGATMDEIVESVKRVTDIMGEISAATHEQTGSIEQINLAIAQMEQVTQQNAALVEEAAAASGAMQ505 
DQTATLAQLVSVFRITQDAAAKRVPRLAGAVQEIEEFAAMPA 506 
>Massilia_sp._Root351_1 |WP_057154754.1 methyl-accepting chemotaxis 507 
protein [Massilia sp. Root351] 508 
MSMLSNIRIGKRLALGFAVILALSVAITGISIWRLHEVANATRAMMEVPLAKERMISDWSSKIDSAIRRTT509 
AIARSSDPSLVGFFADEAKKSSAVSAELQKKIEALVDEDEKELFNRIGEQRKIYLSSRDKVTKLKAEGALE510 
EAEAHFSNVFAPGAAAYQNLMAELLKRQRGKIDAIAVEIENGADTSRKLLIALTALVLALGVVCSWLLTAS511 
ITRPLGQALDAARRVAAGDLTGTIRVSGSDETGQLLAALQDMNNALLNIVMQVRSGTAEIETSSTEIAAGN512 
QDLSSRTEQQASSLEETAASMEELTATVKNNASNAHQANQLADAAADVAVKGGAVVAEVVGTMEAINAASR513 
KIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRTLAQRSAAAAKEIKELIGDSVDKVNQ514 
GGKLVADAGATMEDIVSSVHRVSTIITEITTASKEQSAGIDEVYKAIGEMDQVTQQNAALVEQAAAAAESM515 
QHQAMQLAEVVSVFQVGGAAKPPAGRAPAARTQGGKALALR 516 
>Pelomonas_sp._Root1217_1 |WP_057299221.1 methyl-accepting chemotaxis 517 
protein [Pelomonas sp. Root1217] 518 
MNKLSIGKRLAAGFALVLALAACVIALASWRLASTAAATRQMMDEPLTKERLIADWNRNINSGVRRTMAIA519 
KSSDASLVELFKEDQAQSTKSSSEMQDKLKALIRSPEEQVLFDEVGKARKIYIDSRDTIVKLKKDGQAEAA520 
DKLLMDVFVPGSKVYLAKMQDFLDYQRKAIDQTAAGIDTANSNGRLLLLGFGIAMLGLGVAAAWTITRSIT521 
LPLAAANELAERVADGNLMRSGAGQIASSDEIGQLQTTLRRMRETLAQTIGSIRDSAESIGTASAEIASGN522 
QDLSARTEKAASSLEQTASAMEELTGTVQQSAASAGQANSLAVSAANVAQRGGEVVGQVVHTMDEINASSR523 
KIADIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAGRSADAAKEIKSLIGSSVERVEA524 
GSRLVAEAGKTMGELVGAVQRVKDIMGEITTATAEQSDGIAQVNSAIAQLDQVTQQNAALVEESTAAAESL525 
REQATTLNGAVGTFQVARR 526 
>Cupriavidus_pinatubonensis_1 |WP_011299856.1 methyl-accepting 527 
chemotaxis protein [Cupriavidus pinatubonensis] 528 
MKNFGIGVRLGIGFGVVLVLCALMSAFGIMRLQQVAERTHDMMQQPLTKERLVSDWYRLMHTSVRRTTAVA529 
KSADPSLGAFFAKETKASLEGIAALRDKMQPMLTSEAEKAAFAKILQVREPYNASRDKITKLKQEGLTEEA530 
NAVLEKEFVPAGDAYLAEIQKLLDIQRTSIDATAAEINTIYVNARNSLILLGVLVLAIGVGFAVWLTRGII531 
RPLGHAVDIARTVASGDLTSDIRVDSQDETGQLLHALSEMNTNILHIVRDVRTGTEAIASGTSQIAVGNTD532 
LSQRTEEQASSLQQTAASMEELTSIVRQNADNAKQASALAVNASEIAAKGGDVADKVAETMEEINGASKKV533 
VDIIAVIEGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRSLAQRSATAAKEIKALIGDSVDRVEKGS534 
TLVAQSGQTMLEIVEAVRRVTDIMGEISAASAEQSAGIEQVNQAVTQMDSVTQQNAALVEEAAAAAGSLEE535 
QAQRLKQAVATFRIAA 536 
>Noviherbaspirillum_denitrificans_1 |WP_088710251.1 HAMP domain-537 
containing protein [Noviherbaspirillum denitrificans] 538 
MNLSNLKIGHRLGIGFAVILAFTVLIAAVSIWRLKAISDATSQMMAHPHAKERMVSDWYRYIAAGVRRTTA539 
IAKSADPSLGQFFAEDAAATSKGASELQKAVEPLLTGEREKDIYTRIGEKRKAYAAARDAIVKARADGKVD540 
EVERLLQSEFIPAANAYQALVQDLLDEQRHHMDGTAEEVYATYRQGAWVMTALTLFGLGTGCVFAWWLTKG541 
ITRPLKQAVGVARSVAEGDLSTEIRSSANDETGELLLALRDMNISLARIVTDVRASTVTIATASSEIASGN542 
QDLSARTEQQASSLEETAASMEQLTSTVRQNADNAQQASDLAVSASDLAKKGGDVVGQVVDTMGSIRDSSR543 
KIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSASAAKEIKELINDSVDKVDT544 
GSALVNAAGETMEAIVESVRGVASLMGEIASASNEQSTGIGHVHEAIAQMEQVTQQNAALVEQAASAAANM545 
HAQADHLTAAVRVFRLEHAAQPVAHHAPLRVVATTPAPLPSRAKRALRVANARSEEGWEEF 546 
>Cupriavidus_pauculus_1 |WP_061953805.1 methyl-accepting chemotaxis 547 
protein [Cupriavidus pauculus] 548 
MKNLGIGVRLGIGFGVVLLLSTLMTVLGVARLQEVAGRTHAMMQEPLAKERLVSDWYRLMYASVRRTTAVA549 
RSSDPSLGAFFAAETAYSVKAIAELRDKIEPRLSTDEEKAAFKKIQTVRNPYNDSRDKITKLKAEGMTDEA550 
NKVLETEFVPAGDAYLAEIQKLLDIQRSSIDATAEQINGIYVSARNGLITLGVIALGIGVAFAWWLTIGIT551 
RPLHRAVGFARTVAAGDLTSRIEVDSRDETGQLLDALREMNENILGIVQEVRTGTDAIATGTSQIAAGNTD552 
LSQRTEEQASSLQETASSMEELTSIVRQNADSAKQASSLAENASEVAIQGGEVVGQVVHTMDEINTSSRKV553 
VDIISVIEGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRSLAQRSATAAKEIKALIGDSADRVERGS554 
QLVAQAGQTMEQIVSAVKRVTDIMGEISAASAEQSAGIEQVNQAVTQMDTVTQQNAALVEQAAAAAGSLEE555 
QAQRLKEAVATFRLAA 556 
>Cupriavidus_sp._YR651_1 |WP_092142725.1 HAMP domain-containing protein 557 
[Cupriavidus sp. YR651] 558 



 

 

MKNLGIGVRLGIGFGVVLLLCTLMTVLGVLRLQEVAGRTHEMMQQPLAKERLVSDWYRLMYASVRRTTAVA559 
RSSDPTLGKFFAAETKTSADTIATLRDKIQPMLTSDAEKAAFQKILTVRNPYNDSRDKITKLKQDGLTDDA560 
NKVLEAEFVPAGDAYLGEIQKLLDIQRESIDSTAEEINRIYQTARNGLIALGIVALAIGVAFAWWLTIGIT561 
RPLHRAVGFARTVAAGDLTSRIDSDSTDETGQLLDALREMNDNILGIVREVRNGTESIATGTSQIAAGNTD562 
LSQRTEEQASSLQETASSMEELTSIVRQNADSARQASSLAVNASEVATQGGEVVGQVVHTMEEINVSSRKV563 
VDIIAVIEGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRSLAQRSATAAKEIKSLIGDSAERVEKGS564 
QLVSQAGLTMEQIVSAVKRVTDIMGEISAASAEQSAGIEQVNLAVTQMDTVTQQNAALVEQAAAAAGSLEE565 
QAQRLKEAVSTFRLAA 566 
>Herbaspirillum_autotrophicum_1 |WP_050464173.1 methyl-accepting 567 
chemotaxis protein [Herbaspirillum autotrophicum] 568 
MSMLGNIKIGKRLGIGFFLILLFAIAITAIGIWRLDMVATSTRTMMAQPLAKERYIGDWYRNIVSGVRRTL569 
AIAKSSDDSLGAFFADDVKISTQTSSVLQKQIEALIDGDAEKTLFGKLGEERKTYIAARDNVIKLKNEGKT570 
EEAADALNKVFIPSADRYQKVIQELLDMQRKTIDQMAQEIDDVARHSKMLMTGLAAMMLALGVLCAWLLTT571 
SITTPLAAAVRLSRRIADGDLTEQSPVRSRDELGQLNQALNDMSNSLLNIVAQVRQGADTIATASSQIASG572 
NLDLSSRTEQQAGSLEETASAMEELTSTVKQNADNARQANQLAASASSVAVQGGQVVSQVVDTMEAINSSS573 
KKIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAAAAKEIKGLIDDSVEKVG574 
TGSKLVGQAGVTMDEVVSSVKRVTDVMGEITAASQEQSTGIEEVNRAITQMDETTQQNAALVEQAAAAAQS575 
LQDQAGNLVHVVSVFKIDGQHRVAQAAPATVHNVPAKNITPAATRLTPPTRTAIAKPATRNVSSGAPKATP576 
KALDRPAPSQRDDADEWEQF 577 
>Janthinobacterium_sp._BJB412_1 |WP_099419251.1 HAMP domain-containing 578 
protein [Janthinobacterium sp. BJB412] 579 
MNAFKNMSIGTRLGLGFSLILALAMLITGISVWRLQNLSEATRAMMEVPLAKERMISDWYSKIDSAIRRTT580 
AIARSSDQSLVAYFADEAKASSAVSAEYQKKVEALVVDPDEKELFGRIGEQRKIYLSSRDQVAKFKAAGQF581 
EEADAVFLKVFAPGSTAYLGLMQELLKMQRGKIDATAQRIEAVAAQSRRLLLVLAALVLAFGALCSWLLTT582 
GITRPLATAVQAARRVAEGDLTGHIEVRSRDETGQLLGALQHMNASLLTIVSQVRSGTEHIASSSTQIAAG583 
NLDLSQRTEEQAASLEETASSMEELTSTVKHNADNARQANQLAASAAQVAVKGGAVVAQVVGTMESINSAS584 
KKIVDIIAVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSASAAKEIKALIGDSVEQVN585 
QGGRLVADAGATMQEIVASVHRVSDIITEITAASTEQSAGIDEVYRAIGQMDSVTQQNAALVEQSAAAAEA586 
MQQQAANLAEVVSVFKVEGGARPRAQLSGHNGPARAAERAAPPRLARRA 587 
>Ralstonia_pickettii_1 |WP_096746106.1 HAMP domain-containing protein 588 
[Ralstonia pickettii] 589 
MQFISNMRIGKRLALGFAVVLAFSIVITAIAIWRLDSASTATREMMNEPLLKERLMGDWYANLAAGIRRTI590 
AVAKSSDPALGPYFAAEVAASSKSSGEYQKKVEALLSSDEEKKLFAQIGELRKVYLSARDSINKAKAGGDA591 
EEAQRILDQVFVPSANAYQDTMRQLVEVQRRTIDAAAKKIDADSARSRTLLMVLEGLILTMGIAFAYFLTL592 
SITRPLHAAVGIASRVAEGDLSTVVAAQSTDETGRLLQALADMTAQLVGTVGSIRVASESVAGAAGQIAAG593 
NMDLSTRTEEQAASIEQTAASTTELTEAVKRNADNAREATSLAASARGMTETGRAEVAAMVRTVEEVNAAS594 
KKIAEITGMIEGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRSLAQRASGAAKEVKELIEASTGKVQ595 
LSAEQAAGVNAAMTRVSTAIEGVSSIIAEIAVASDEQSRNLAQVSQAISQIDQVTQQNAALVEESAAAAQA596 
MQEQSGNLRRAVSVFRLGAGQG 597 
>Janthinobacterium_sp._13_1 |WP_099664349.1 HAMP domain-containing 598 
protein [Janthinobacterium sp. 13] 599 
MNLLRNVSIGVRLGLGFAVILLFSMLITGISVWRLHDVAMATRTMMELPLAKERYISDWYAKIDSGVRRTT600 
AIARSSDTSLGAYFAEEAKQSSVVSGELQKKIEALISSPEEKELFRLVSEQRKVYLDSRAQVSKLKADGQE601 
AEAEKAFQGIFVPGSTKYLKVVNDMLQHQRASIDTTAREIDEVAKTSRNLLLTLAVLALGFGVVCAWLLTT602 
GIVRPLRTAVDIARKVADGDLTAQIDASAKDETGQLLLALKDMNTSLLNIVSEVRSGTDSIATSSTQIAAG603 
NQDLSSRTEEQAGSLEETASSMEELTSTVKQNADNARQANQLAASAAQVAVKGGAVVAQVVGTMESINASS604 
NKIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSASAAKEIKTLIGASVEQVN605 
AGSMLVAQAGSTMNDIVDSVQRVSDIITEITAASSEQSVGIDEINRAIGQMDAVTQQNAALVEESAAAAES606 
MQHQAHNLAQVVSVFKLNGQQAGAGGLKAVGGGKRPAAKAPQEALQIGRAA 607 
>Janthinobacterium_sp._1_2014MBL_MicDiv_1 |WP_071324045.1 HAMP domain-608 
containing protein [Janthinobacterium sp. 1_2014MBL_MicDiv] 609 
MNVLRNVSIGVRLGLGFAVILLFSMLITGISVWRLHDVATATRTMMEQPLAKERYISDWYGRIDSAVRRTI610 
AIARSSDTSLSGYFAEESKVSSASSAELQKKIEALIDKPEEKAMFAGLLEQRKVYIGSRDQVYKLKGESQV611 
EAANDVFEKTFVPAAAKYQKMVLDLLEHQRASIDATARDIDEVAKTSRNLLLVLAALALGFGVVCAWLLTM612 
GIVRPLRTAVDVARKVADGDLTAQIDASAKDETGQLLLALKDMNTSLLTIVSEVRSGTDSIATSSTQIAAG613 
NQDLSSRTEEQAGSLEETASSMEELTSTVKQNADNARQANQLAASAAQVAVKGGEVVAQVVGTMESINASS614 
NKIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSASAAKEIKTLIGASVEQVN615 



 

 

AGSMLVAQAGSTMNDIVDSVQRVSDIITEITAASSEQSVGIDEINRAIGQMDAVTQQNAALVEESAAAAES616 
MQHQAHNLAQVVSVFKLNGQQAMAGGLQGARRPASPPALRLG 617 
>Acidovorax_avenae_1 |WP_053843877.1 HAMP domain-containing protein 618 
[Acidovorax avenae] 619 
MRNLPIGARLGAGFAMVLGLMALMTVFGLWRLQSVAQATHDMTQQPLANERMISDWYRYVDSAARRTTAIV620 
KSTDPSLAAFFADDSAMTTREAARLVEQIEPQLDSPAEKAVWADIGRARATYLASRDQAVKAKAAGQAEEA621 
DRLLTQVYLPATKEYVALIQKLLDLQRADIDATAAHIQDIHAQSRLLLAVLGLLALALGAACAVWLTRGIV622 
RPLSEAVRVARAVAASDLTSHVTVASSDETGQLLQALKDMNESLAQVVGRVRSGTDSIATASSEIDTGNQD623 
LSSRTEEQASSLQQTAAAMEELTSTVRQNADNARQASQLASSAAGTAARGGQVVANVVNTMGAIHESSRRI624 
ADIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRALASRSAAAAKDIKTLIGDSVSRVDEGS625 
SQVAEAGRTMDEIVQNVQRVNDLVAEISAASEEQSRGIDQVHQAVSQMDQVTQQNAALVEEAAAATGSLKA626 
QAAQLSQAVSVFRIPAGMQAAAAAPASAVAPSTRHAPGLAPVRAISGAVRASAHVAPRPVPARTPAAPQAL627 
PRAAAPATPTAPKASRGSDDDWETF 628 
>Rugamonas_rubra_1 |WP_093391227.1 HAMP domain-containing protein 629 
[Rugamonas rubra] 630 
MNTFKNMSIGTRLGLGFSLILALAMLITGISVWRLQNLSDATRAMMEVPLAKERMISDWYSKIDSAIRRTT631 
AIARSSDQSLVAYFADEAKASSAVSAEYQKKVEALVVDPDEKELFGRIGEQRKIYLSSRDQVAKFKAAGQL632 
EEADAVFLKVFAPGSTAYLGLMQELLKMQRGKIDATAQRIEAVAAQSRRLLLVLAALVLAFGALCSWLLTT633 
GITRPLATAVQAARRVAEGDLTGHIEVRSRDETGQLLGALQHMNASLLSIVSQVRSGTEHIASSSTQIAAG634 
NLDLSQRTEEQAASLEETASSMEELTSTVKHNADNARQANQLAASAAQVAVKGGAVVAQVVGTMESINSAS635 
KKIVDIIAVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSASAAKEIKALIGDSVEQVN636 
QGGRLVADAGATMQEIVASVHRVSDIITEITAASTEQSAGIDEVYRAIGQMDSVTQQNAALVEQSAAAAEA637 
MQQQAANLAEVVSVFKVEGGARPRAQLSGHNGPARAAERAAPPRLARRA 638 
>Herbaspirillum_sp._HZ10_1 |WP_088752409.1 HAMP domain-containing 639 
protein [Herbaspirillum sp. HZ10] 640 
MNYFANMKIGRRLALGFAFILVAASVVVALSIWRLHGIAAATESMMEKPLLKERLVSDWYRTIHTSVRRTT641 
AIAKSSDPSLAAFFAEDAATATRQSTEQQKAIEALLSSDKEKDVFTRLAAVRKDYIKYRDAISKAKAEGQT642 
EEAAKILAGPYDVAAKGYLDLLQQLLNVQRAGIDGIAGDIQSIYEQSRNLMLALAVLLVASGCLFAWRLAL643 
GITRPLERAVNAAESVAAGDLTTRIDADLAARRDETGKLLHALQAMTDNLARIVGQVRSGTDAIATASREI644 
AGGNLDLSARTERQAGSLEETASAMEELTSTVHQNADNARQANQLAASASSVAQQGGEVVSQVVQTMGSIN645 
ESSRKIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSASAAKEIKGLIDDSVA646 
KVGSGSELVGRAGSTMGEVVASVRHVADIVGEITAASREQSDGISQVNLAITEMDQTTQQNAALVEQAAAA647 
AEAMQEQAARLSEVVSQFKLAAQEAQAYAVPLGRPAVDITPELPALQR 648 
>Massilia_1 |WP_047823722.1 MULTISPECIES: methyl-accepting chemotaxis 649 
protein [Massilia] 650 
MGLVANIKIGKRLGLGFALILAMTVAISAVGAWRMNKIADKTKAMMAVPLAKERLITDWYTLNFASIRRTA651 
AIAKSSDPSLGAYFKEDSAASVKKAAELLKQIEPLIAASGPEKELFAKILEQRKVYSASRDGTVKAKADGN652 
AEEAARILDKEFTPAAQKYQDLLQDLVNMQRTSMNDTAGAIDVNADSSTNLIMILCACAVALGSVISWMLT653 
RGIVQPIREAVAVAETVAGGDLTHNIEVRSSDETGALLRALRHMNDSLVGIVSQVRGGTDTIATASREISA654 
GNLDLSSRTEQQAGALEETAASMEELTTTVRQNADNARQANQLAIAASAVATQGGAVVGEVITTMGAINDS655 
SQRIADIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSAAAAKEIKELITASVANV656 
DAGTKLVDRAGATMEEVVGSIRRVTDIMAEITSASQEQTGGIEQVNSAITQMDHVTQQNAALVEEAAAAAT657 
SMQDQAAKLADVVSVFKLDRAHDLGAVAAPVQAKAAPVRPALPRAAKPVVKVAAAKTVKRNEPVAAGDWEE658 
F 659 
>Janthinobacterium_sp._AD80_2 |WP_102293871.1 hypothetical protein 660 
[Janthinobacterium sp. AD80] 661 
MNLLRNVSIGVRLGLGFAVILLFSMVITGISVWRLHDVATATRTMMEQPLAKERYISDWYGRIDSAVRRTI662 
AIARSSDTSLSGYFAEESKVSSASSAELQKKIEALIDLPDEKAMFAGLLEQRKVYISSRDQVYKLKGESQV663 
EAANDVFEKTFVPAAAKYQKMVQDLLEHQRASIDTTAREIDAVANTSRNLLLVLAVLALAFGVVCAWVLTM664 
GIVRPLRTAVEIARKVADGDLTAQIDASAKDETGQLLLALKDMNTSLLNIVSEVRSGTDSIATSSTQIAAG665 
NQDLSSRTEEQAGSLEETASSMEELTSTVKQNADNARQANQLAASAAQVAVKGGDVVAQVVGTMESINASS666 
NKIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSASAAKEIKTLIGASVEQVN667 
AGSMLVAQAGSTMNDIVDSVQRVSDIITEITAASSEQSVGIDEINRAIGQMDAVTQQNAALVEESAAAAES668 
MQHQAHSLAQVVSVFKLNGQQAGATGLKGAHAAQRQAGQAPATALRLRAR 669 
>Cupriavidus_gilardii_1 |WP_053823517.1 methyl-accepting chemotaxis 670 
protein [Cupriavidus gilardii] 671 



 

 

MKNLGIGARLGIGFGVVLLLSTLMTGLGILRLQQVAERTHDMMQQPLAKERLVSDWYRYMHTSVRRTTAVA672 
KSSDPTLGAFFANETKHSVKAIADLRDKIEPLLSTDAEKQAFQTILRVREPYNASRDKITKLKQEGLTDEA673 
NTVLEKEFVPAGDAYLGEIQKLLDIQRASIDATARDINAVYQTARNRLIGLGVLVLAIGIAFAVWLTRGIT674 
RPLHRAVHIARTVAAGDLSARIDVDSKDETGQLLQALAEMNGNLLRIVNEVRLGTEAIATGTSQISVGNTD675 
LSQRTEEQAASLQETASSMEQLTSIVRQNADNAKQASRLAVDASDIAVKGGTVVGQVVDTMDEIHGASKKV676 
TDIIAVIESIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRSLAQRSATAAKEIKSLIDDSAERVEKGS677 
QLVSEAGQTMEEIVGAVKRVTDIMGEISAASAEQSAGIEQVNQAVTQMDTVTQQNAALVEQAAAAAGSLEE678 
QAQRLKQAVSTFRLGTAQLAA 679 
>Herbaspirillum_lusitanum_1 |WP_016833338.1 methyl-accepting chemotaxis 680 
protein [Herbaspirillum lusitanum] 681 
MNIIGNMRIGKRLALGFAVILAFSIVITAIGIWRLQTVSSATREMMSQPLLKERLIGDWYANLASGIRRTI682 
AIAKSSDPALGPYFAAEAAASSKGSGEYQKKVEALLESDEEKKLFQKIGEQRKLYLSSRDAINKAKAAGNI683 
EEAERVLEKDFVPASNAYQDTMRQLVELQRKDIDETAKHIDIIAEDSRILLLALEGLILVLGVLCAWYLTV684 
GITRPINSAVTISRRVAEGDLTSDVQVGSKDETGQLLQALQDMNISLRGIVSNVRTGTDTIATASSEIAAG685 
NLDLSSRTEQQASALEETASSMEELISTVKQNADNARQANQLAVSASEIATQGGGVVGQVVDTMGAINDSS686 
RKIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAAAAKEIKVLINDSVEKVG687 
NGSKLVEQAGATMAEVVNSVRRVTDIVAEISSASEEQTTGIEQINHAITQMDQVTQQNAALVEEAAAAAAS688 
MQSQADSLAQLVSVFTLSGTPALPAARRTIDITPSEPRLR 689 
>Janthinobacterium_sp._GW456P_1 |WP_086153639.1 HAMP domain-containing 690 
protein [Janthinobacterium sp. GW456P] 691 
MNLLRNVSIGVRLGLGFAVILLFSMLITGISVWRLHDVATATRTMMELPLAKERYISDWYAKIDSGVRRTT692 
AIARSSDTTLGAYFAEEAKQSSVVSGELQKKIEALISSPEEKELFRLVSEQRKVYLDSRAQVSKLKADGQE693 
AEAEKAFQGIFVPGSTKYLKVVNDMLQHQRASIDTTAREIDDVAKTSRNLLLTLAVLALGFGVVCAWLLTT694 
GIVRPLRTAVDIARKVADGDLTAQIDASAKDETGQLLQALKDMNTSLLNIVSEVRTGTDSIATSSTEIAAG695 
NQDLSSRTEEQAGSLEETASSMEELTSTVKQNADNARQANQLAASAAQVAVKGGEVVAQVVGTMESINXAV696 
KGGEVVAQVVGTMESINASSNKIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQR697 
SASAAKEIKTLIGASVEQVNAGSMLVAQAGSTMTDIVASVQRVSDIITEITAASSEQSVGIDEINRAIGQM698 
DAVTQQNAALVEESAAAAESMQHQAHNLAQVVSVFKLNGQQASVTGLKGGNGSKRPAAKAPQEALRIGRAA 699 
>Duganella_sp._CF517_2 |WP_090321564.1 HAMP domain-containing protein 700 
[Duganella sp. CF517] 701 
MNMLENISIGKRLAFGFTVILAFAMLITGISVWRLQGVASATADMMQVPLAKERLIGDWSSNIDSAIRRTT702 
AIARSTDTTLGPYFADEAKASSAKSSDYQKKIEALITDADEKDLFARIGEQRKIYLSSREKLTKLKAAGEL703 
EESNKVFESVFRPCTAAYQALVGDLLKMQRAKIDATAANIDAVAASSRNLLYVLAALVLTFGVVCAWLLTT704 
GIVRPLREAVVVARRVASGDLTGHIDASARDETGQLLAALKEMNASLLGIVTEVRSGTDHITTSSSEIAAG705 
NQDLSRRTEQQAGALEETASSMEELTSTVKHNADNARQANQLAASAAQVAVKGGAVVAEVVGTMDSINESS706 
KRIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSASAAKEIKALIGDSVDKVN707 
QGSRLVANAGVTMEEIVSSVHRVSDIISEITAASSEQSAGINEVNQAIGSMDAVTQQNAALVEQAAAAAES708 
MQQQAAALAQVVSVFKVNDSGRPYLKSKATAPARRLAQVGRISAA 709 
>Ralstonia_sp._NFACC01_1 |WP_092969169.1 HAMP domain-containing protein 710 
[Ralstonia sp. NFACC01] 711 
MQLIRNMGIGKRLAFGFAVVLAFSVVITAIAIWRLDNAATATRAMMNEPLLKERLIGDWYANLVVGIRRTI712 
AVAKSADPTLGPYFAQEAAASSKASGEYQKKVEALLSTEEEKTLFAKIGELRKGYLSARDAINAAKASGNP713 
DEAQRVLDQVFVPGANAYQDIMRQLLEVQRRSIDDIAKDIDASAAKSRTLLMVLEGLILALGLVFAYFLTV714 
SITRPLHVAVGIASRVAAGDLSSVAAANSKDETGKLLQALADMTQQLVGTVGSIRVATESVAGAAGQIAAG715 
NMDLSTRTEQQAASIEETAASTTELTEAVKRNAENARQATSLAASAREMTEAGRVEVTAMVQTVSEVSTAS716 
KKIAEITGLIEGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRSLAQRASGAAKEVKELIEASTGKVE717 
LSSEQASGVNAAMARVSVAIEGVSSIIAEIAVASDEQSQNLEQVSQAISQIDQVTQQNAALVEESAAAAQA718 
MQEQSGNLRRAVSVFRLGAG 719 
>Duganella_sp._CF402_2 |WP_092269791.1 HAMP domain-containing protein 720 
[Duganella sp. CF402] 721 
MNMLANISIGKRLALGFTIILAFAMLITGISVWRLQGVASATSEMMQVPLAKERMISDWSGKIDSGIRRTT722 
AIARSSDASLGAYFAEESKASSAASSELQKKIETLISDADEKELFTRIGEQRKVYLSSRDQIAKLKTAGEL723 
DEASKIFDTVFRPGTAKYQELIVELLKMQRAKIDAAAEHIEDVANSSRKLLYTLAVLVLAFGVTCAWMLTT724 
GITGPLQEAVTAARRVASGDLTGHIDDSAKDETGQLLSALKEMNSALLGIVTEVRSGTDHITTSSSEIAQG725 
NQDLSRRTEQQAGALEETASSMEELTSTVKHNADNARQANQLAASAAQVAVKGGDVVAQVVGTMDSINQSS726 
SKIVDIIAVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSASAAKEIKALIGDSVEKVN727 



 

 

LGSKLVADAGSTMGEIVASVQKVSDMISEITAASSEQSAGINEVNQAILSMDAVTQQNAALVEEAAAAAES728 
MQHQAASLAQAVSVFKVNDNVAAFAPRSSTAAPRAPSSSRLALKLAKRA 729 
>Herbaspirillum_frisingense_2 |WP_006464989.1 HAMP domain-containing 730 
protein [Herbaspirillum frisingense] 731 
MSYFSHMKIGRRLALGFAVILAAASVVVALSIWRLHGIAAATDEMMHEPLTKERLVSDWYRTIHTSVRRTT732 
AIAKSADASLAAFFADDAAAASRMSTEQQKAIEALLESDQEKEVFAKLSAVRKDYIKYRDAISKAKADGQT733 
EEAARILAGPYDVAAKGYLDLLQQLLNVQRANIDQVAVHIHDTYLQSRNLMLALAVLQVVLGWLFARSLAL734 
GITRPLEQAVDVAEAVAAGDLTMRVDETLAARRDETGKLMHALHAMTGNLARIVGQVRSGTDAIATASREI735 
ATGNLDLSARTERQAGALEETASAMEELTSTVSQNADNARQANQLAASASSVAQQGGEVVSQVISTMGSIN736 
ESSRKIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSASAAKEIKTLIDDSVS737 
KVGSGSELVVRAGSTMDEVVSSVHQVAQIVAEITAASSEQSDGISQVNLAINDMDQTTQQNAALVEQAAAA738 
AEAMQEQAARLSEVVSQFRLLAQDQVAYAHAGSVDITPLRPALR 739 
>Janthinobacterium_sp._GW456W_1 |WP_086148602.1 HAMP domain-containing 740 
protein [Janthinobacterium sp. GW456W] 741 
MNVLRNVSIGVRLGLGFAVILLFSMLITGISVWRLHDVASATRVMMEQPLAKERYISDWYGRIDSAVRRTI742 
AIARSSDTSLSGYFAEESKVSSASSAELQKKIEALIDKPEEKAMFAGLLEQRKVYIGSRDQVYKLKGEAQV743 
DAANEVFEKTFVPAAAKYQKMVQDLLEHQRASIDTTAREIDAVANSSRNLMLVLAALALAFGVVCAWVLTT744 
GIVRPLRTAVDVARKVADGDLTAQIDASAKDETGQLLQALKDMNTSLLNIVGEVRSGTDSIATSSTQIAAG745 
NQDLSSRTEEQAGSLEETASSMEELTSTVKQNADNARQANQLAASAAQVAVKGGEVVAQVVGTMESINXTD746 
SIAKSSTQIAAGNQDLSSRTEEQAGSLEETASSMEELTSTVKQNADNARQANQLAASAAQVAVKGGEVVAQ747 
VVGTMESINASSNKIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSASAAKEI748 
KTLIGASVEQVNAGSRRVAQAGSTMTDIVDSXIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVV749 
ASEVRNLAQRSASAAKEIKTLIGASVEQVNAGSMLVAQAGSTMTDIVDSVQRVSDIITEITAASSEQSVGI750 
DEINRAIGQMDAVTQQNAALVEESAAAAESMQHQAHNLAQVVSVFKLNGQQASGANGVTHALKRPAAAQTA751 
LRIGTR 752 
>Pseudorhodoferax_sp._Leaf265_1 |WP_056673977.1 HAMP domain-containing 753 
protein [Pseudorhodoferax sp. Leaf265] 754 
MKNLRIGTRLGGGFALILVVMALITAVGLWRLQTVAQATQAMTQQPLAMERMISDWYRYVYSGARRTTAIV755 
KSTDPSLGQFFAADAASSTKESGELQKRIEPLLNSPEEQALWAQIQQGRLLYLSSRDQAVKAKSDGQAEEA756 
ERLLTQVYLPATDKYTSLIQQLLDLQRTRIDATAQRIDGIYGESRLLMLGLGLLGLLAGGLFAWRLTVGIT757 
QPLAQAVRVARAVAASDLTSRVTVPSRDETGQLLQALQDMNASLSGVVASVRSGTDSIATASSEIDAGNQD758 
LSSRTEEQASSLQQTAASMEQLTSTVRQNADNARQANQLAASASKTAVQGGQVVAGVVGTMGAINDSSRKI759 
ADIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRALAQRSAAAAKDVKQLIGDSVAKVEEGS760 
AQVAEAGRTMDAIVQSVQRVSDLVAEITAASQEQSQGIEQVHQAVSQMDTVTQQNAALVEEAAAATGALKA761 
QASQLASAVSVFRIEGGVAPQSAVGAARAAAVPARRAPQAPRKLPPAPASRSPAVAAPTRVAKAARPAPAP762 
APALAQGDGDWESF 763 
>Herbaspirillum_sp._GW103_2 |WP_008330097.1 methyl-accepting chemotaxis 764 
protein [Herbaspirillum sp. GW103] 765 
MNILGNMNIGKRLTLGFAVILAFSAIVAGISLWRLEQVASATREMMSDPIKTERLMGDWYTNLTAGIRRTL766 
AIAKSSDPSLATYFAEEAAASTKSSTEYQKQVEPLLVTPEEKALFQKIGEQRKVYLSSRDEIVKLKAAGNV767 
EEAMRLLDKVFVPAAATYQKLMRDMVDIQRQDIDETAKEIDHIAVQSRILILVLEGLILLLGIVLARLLTL768 
GITRPLQTAVVVSRKVAEGDLATQVQVNSRDETGQLLQSLKEMNDSLRSIVSNVRNGTDTISTASAEIAAG769 
NLDLSSRTEQQASSLEETASAMEELISTVRQNADNARQASQLAQSASSVAEQGGGVVSQVVDTMGAINASS770 
RKIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSASAAKEIKELINDSVAKVG771 
DGSRLVEQAGATMQEVVSSVRHVTDIVAEISAASAEQTSGIEQINLAITQMDQVTQQNAALVEQAAAAAAS772 
MQNQAGRLAQMVSVFRVNEGEAPVRREIDVTPAGPTLPH 773 
>Massilia_sp._Root418_1 |WP_056397818.1 HAMP domain-containing protein 774 
[Massilia sp. Root418] 775 
MSILSNISIGKRLALGFAVILALSVTITGVAIWRLHGVASATKAMMEVPLAKERMVSDWSSKIDSAIRRTT776 
AIVRSSDPSLVDYFADEAKKSSAVSAELQKKIEALIDDDEKELFARIGEQRKIYLASRDKVTKLKAAGALE777 
EAEAHFKNVFAPGAAAYQGLMAELLQRQRSKIDAIGLEIERGADASRSLLIALTALVLVFGVVCSWLLTVG778 
ITRPLCQAVAAARRVAGGDLTGRITVSGSDETGQLLQALQDMNGALLNIVMQVRSGTAQIETSSSEIAAGN779 
QDLSSRTEQQAGSLEETAASMEELTATVKNNAGNARQANALADAAADVAVKGGAVVSEVVGTMDAINAASR780 
KIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRTLAQRSAAAAKEIKELIGDSVDKVNQ781 
GSKLVADAGATMQDIVDSVHRVSTIITEITTASKEQSAGIDEVYKAIGEMDQVTQQNAALVEQSAAAAESM782 
QQQAAQLAQVVSVFQVGGAADASAGRAYAGAASARRVKGGSKLALR 783 



 

 

>Cupriavidus_sp._NH9_1 |WP_078200793.1 HAMP domain-containing protein 784 
[Cupriavidus sp. NH9] 785 
MKNLGIGVRLGIGFGVVLLLSALMTVFGMVRLQQVAEHTHAMMQQPLTKERLVSDWYRLMHTSVRRTTAVA786 
RSADPSLGAFFAAETKASIEGIAALRDKIQPLLSSEEEKAAFQKILSVRDPYNNGRDKITKLKQEGLTEEA787 
NQVLEKEFVPAGDAYLAEIQKLLDIQRGSIDATAREVDGIYVNARNSLIALGVVVLAIGIAFSVWLTVGIT788 
RPLHRAVAVARTVALGDLTSRIDVDSRDETGQLLQALADMNANILRIVRQVRAGTESIVSGTSQIAAGNTD789 
LSQRTEEQASSLQQTAASMEELTSIVRQNADNARQASTLAVNASDIAEKGGDAAGKVAETMEEINGASRKV790 
VDIIAVIEGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRTLAQRSASAAKEIKALIGDSVDRVEKGS791 
MQVTQAGQTMVEIVAAVKRVTDIMGEISAASAEQSAGIEQVNQAVTQMDTVTQQNAALVEEAAAAAGSLEE792 
QAQRLKEAVSTFRLAA 793 
>Pseudorhodoferax_sp._Leaf274_1 |WP_056899314.1 HAMP domain-containing 794 
protein [Pseudorhodoferax sp. Leaf274] 795 
MKNLRIGTRLGGGFALILLVMALITAVGLWRLQTVASATSDMTQQPLAMERMISDWYRYIYSGARRTTAIV796 
KSSDPSLGQFFAADAAFSTKESAELQKRIEPLLDEPQEKALWEEIQKARAVYLSSRDAAVKAKGEGQADEA797 
ERLLTQVFLPATEKYTALIQQLLDLQRASIDATATRIDGIYGESRLLMLGLGLLGLLAGGLFAWRLTAGIT798 
QPLAEAVRVARAVAANDLTSRVTVQSRDETGQLLQALQDMNASLSGVVARVRSGTDGIATASSEIDAGNQD799 
LSSRTEEQASSLQQTAASMEQLTSTVRQNADNARQANQLAASASKTAVQGGQVVAGVVGTMGAINDSSRKI800 
ADIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRALAQRSAAAAKDVKQLIGDSVAKVEEGS801 
AQVAEAGRTMDAIVQSVQRVSDLVAEITAASQEQSQGIEQVHQAVSQMDTVTQQNAALVEEAAAATGALKA802 
QAGQLATAVSVFRIETGGVLPHGTPAAAPAQRPVLAAPAMLATPARPARPSIAPATRRAVPAAKAAAAPHK803 
TPTKAAAKEPALAGARGDDDWESF 804 
>Ralstonia_sp._25mfcol4.1_2 |WP_092602036.1 HAMP domain-containing 805 
protein [Ralstonia sp. 25mfcol4.1] 806 
MAFIGNMKIGKRLALGFSLILAFSIAITAIAIWRLDNVAAATREMMKVPLLKERLIGDWYANLASGIRRTS807 
AIAKSSDPALGPYFAEEAATSSKNSGELQKKVEALISTEEERALFSKIGESRKAYLSSRDDINKAKAAGNV808 
DEATRILDKVFTPAANAYQGTMRELVEVQRRTIDDTAKEIDGVAAKSRALLLVLEGIILILGIMCAYFLTR809 
SISRPLAQAVSVSRRVADGDLSSEIVVTSRDETGELLQALKDMNDKLGGTVGNIRSASVAVASAAGQIASG810 
NLDLSSRTEEQAASIEQTAASMVELTETVNQNADNARQATSLAGSAREMTESGRSDVAAMVQTVGEVNAES811 
KKIAEITGMIEGIAFQTNILALNAAVEAARAGEHGRGFAVVAGEVRSLAQRASGAAKEIKELIETSTLKVQ812 
VGAQQADGVSAAMGRISTAIERVSDIIGEISAASDEQSRNLEQVSLAIAQIDQATQQNAALVEESSAAAQA813 
LREQAVGMKEEVMYFKTSGQFA 814 
>Acidovorax_konjaci_1 |WP_092951382.1 HAMP domain-containing protein 815 
[Acidovorax konjaci] 816 
MRNFSIGARLGGGFALVLVLMALMTAFGLWRLQTVAQATHEMTQQPLANERMISDWYRYVDSAARRTTAIV817 
KSTDPSLAAFFAEDSAMTTRESAKLVEKIEPLLDSPAEKAVWADISKARAAYLASRDQAVKAKAAGQADEA818 
ERILNQVYLPATKDYVALIQKLLDLQRSDIDATAGNIQGIYAQSRLLLVVFGLLALALGAACALWLTRGIV819 
RPLSEAVRVARAVAASDLTSHVTVETSDETGQLLQALKDMNESLAQVVGRVRSGTDSIATASNEIDAGNQD820 
LSSRTEEQASSLQQTAASMEELTSTVRQNADNARQANQLASSASETATKGGQVVAGVVDTMGAIHESSRKI821 
SDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRALAGRSAAAAKDIKGLIGDSVSKVSEGS822 
QQVAEAGRTMDEIVQSVQRVSDLVAEISAASEEQSRGIDQVHQAVSQMDQVTQQNAALVEEATAATGSLKA823 
QASQLAQAVSVFRIPAGVQAAGAVAARPAPAPAFRAPAVQAARPAVAAAAPRAAAAPLPARAPAAPALPRT824 
PAAPSAGASRPAAAPPAARGGDDDWETF 825 
>Acidovorax_citrulli_1 |WP_046059968.1 HAMP domain-containing protein 826 
[Acidovorax citrulli] 827 
MRNLSIGTRLAGGFALVLGLMALMTVFGLWRLHSVAQATHDMTQQPLANERMISDWYRYVDSAARRTTAIV828 
KSSDPSLAAFFAEDSAMTTRESAQLVEKIEPQLDSTEEKAVWADIAKARSAYLASRDQAVKAKAEGRTEEA829 
ERLLTQVYMPATKAYVALIQQLLDLQRRDIDATAAHIQDIHAQSRLLLTVLGLLALALGAACALWLTRGIV830 
RPLSEAVRVARAVAASDLTSHVTVTSGDETGQLLQALKDMNTSLAQVVGRVRAGTDSIATASNEIDAGNQD831 
LSSRTEEQASSLQQTAAAMEQLTSTVRHNADNARQASQLASSAAGTATRGGQVVAGVVDTMGAINESSRKI832 
SDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRALASRSAAAAKDIKALIGDSVTRVAEGS833 
SQVEEAGRTMDEIVQSVQRVNDLVAEISAASEEQSRGIDQVHQAVSQMDQVTQQNAALVEEAAAATGSLKA834 
QAGQLSQAVSVFRIPAGTQAATAAAAAPAAMPRPVRQPAAAVTPRAAPAAMPPAAAPRPAAATARAPAAAP835 
ALPRTAAPAPSPAARGSDDDWETF 836 
>Janthinobacterium_sp._S3-2_1 |WP_065306039.1 methyl-accepting 837 
chemotaxis protein [Janthinobacterium sp. S3-2] 838 
MNLLRNVSIGVRLGLGFAGILLFSMLITGISVWRLHSVAADTRVMMEQPLAKERYISDWYSKIDSGIRRTT839 
AIARSSDTTLGAYFADESKASSVISGELQKKIEALLVTTEEKEIFRNVSEMRKVYLSSRDQIYKMKTDGQL840 



 

 

DEAKVVFENTFVPGSAKFQKFVQDLLLHQRASIDATAHDIDTMAITSRNLLLGLAVLALAFGTVCAWLLTT841 
SIVHPLRTAVAVARRVADGDLTALIDASAHDETGQLLRALKDMNASLLRIVGEVRSGTDSIATSSTQIAAG842 
NQDLSSRTEQQAGSLEETASSMEELTSTVKQNADNARQANQLAASASQVAVRGGEVVAQVVGTMESINASS843 
NKIVDIIAVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSSQAAKEIKTLIGASVEQVN844 
AGSLLVAQAGSTMNDIVSSVQRVGDIITEITAASSEQSVGIDEINRAIGQMDAVTQQNAALVEEAAAAAES845 
MQHQAQKLAEVVSVFKLHERSALALR 846 
>Herbaspirillum_sp._VT-16-41_2 |WP_077238267.1 HAMP domain-containing 847 
protein [Herbaspirillum sp. VT-16-41] 848 
MNILGNMNIGKRLTLGFAIILAFSVVVAGMSLWRLEQVSSATREMMSDPLKTERIMGDWYTNLSSGIRRTL849 
AIAKSSDPSLGPYFAAEAAESTRSSTEYQKAVEKLLVTPREKELFQKIGEQRKIYLSSRDQIVKLKAEGKV850 
DEAMQLLDKTFVPAAALYQQLMRDMVDLQRKDIDDTAKEIDDIAAQSRVLILVLEGLILLLGIVLARYLTL851 
GITKPLHTAVTVSRKVAEGDLSAQVQVSTRDETGQLLQSLRDMNDSLRGIVTNVRTGTDTISTASSEIAAG852 
NLDLSSRTEQQASSLEETASAMEELISTVRQNADNARQASQLAHSASAVAEQGGGVVNQVVDTMGAINASS853 
RKIVEIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSASAAKEIKELINDSVEKVD854 
DGSRLVEQAGNTMQEVVSSVRRVTDIVAEISAASAEQTSGIEQINLAITQMDQVTQQNAALVEEAAAAAAS855 
MQNQAGQLMQMVSVFRLSEGEPVVRREIDVTPTGPTLPG 856 
>Acidovorax_cattleyae_1 |WP_092839683.1 HAMP domain-containing protein 857 
[Acidovorax cattleyae] 858 
MRNLSIGTRLAGGFALVLGLMALMTTFGLWRLQSVAQATHAMTQQPLANERMISDWYRYVDSAARRTTAIV859 
KSSDPSLAAFFAEDSAMTTRESARLVEKIEPQLDSPEEKAVWADIAKARTAYLASRDQAVKAKAEGRADEA860 
ERLLTQVYLPATKAYVALIQQLLDLQRRDIDATAAHIQDIHAQSRLLLIVLGLLALALGAACAVWLTRGIV861 
RPLSEAVRVARAVAASDLTSHVTVSSADETGQLLQALKDMNKSLAQVVGRVRAGTDSIATASNEIDGGNQD862 
LSSRTEEQASSLQQTAAAMEQLTSTVRHNADNARQASQLASSAAGTAARGGQVVAGVVDTMGAIHESSRKI863 
SDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRALAGRSAAAAKDIKALIGDSVSRVAEGS864 
SQVEEAGRTMDEIVQSVQRVNDLVAEISAASEEQSRGIDQVHQAVSQMDQVTQQNAALVEEAAAATGSLKA865 
QAGQLSQAVSVFRIPAGTQQAAVAEPAPAMDPSARHVPGPTPARAASGAVRAPAPVAPPRPAPARPPAAAQ866 
ALPRTAAPAAATAPKASRGSDDDWETF 867 
>Acidovorax_sp._Leaf160_1 |WP_056665002.1 methyl-accepting chemotaxis 868 
protein [Acidovorax sp. Leaf160] 869 
MNNLKIGARLGGGFALVLMLMALMTAFGVWRLHTVAQATSEMTQQPLANERMISDWYRYVYSAARRTSAIV870 
KSSDPSLGQFFAADIATTTKEAAQLQQRIEPLLDSAEEKALWGEIQKARTLYLSSRDQAVKAKADGQAEEA871 
DRLLTQVFLPATDQYTALIQRLLDMQRGSIDATARDIDNVFRQSRLWLILLGTAALALGAACAWWLTRGIV872 
RPLSQAVRVARAVASSDLTSQVTVSSTDETGQLLQALKDMNASLAQVVGRVRSGTDSIATASGQIDAGNQD873 
LSSRTEQQASALEETAASMEELTSTVKQNAENARQANQLAASASQTAAQGGQVVAGVVDTMKGINDSSRKI874 
SDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRALAQRSASAAKDIKGLIGDSVAKVEEGS875 
QQVAQAGRTMDNLVQSVQRVSDLVAEISAASQEQSAGIDQVHQAISQMDSVTQQNAALVEEAAAATGSLKS876 
QASQLAAAVSVFRIDAGSQQAAAQALRAAAATASVAPVAPRAVTALQRAPAVAAPAPRPAAAAPAAKPAAA877 
HPAASRLAPPAKPRAAATPPSPAARGSDDDWETF 878 
>Polaromonas_sp._OV174_1 |WP_092007234.1 HAMP domain-containing protein 879 
[Polaromonas sp. OV174] 880 
MSLKNLKIGMRLGLGFLAMLLLMAFIAGIGIWRLQTVADATRDMMELPLAKERMISDWSRLVYVGVTRTSA881 
VAKSSDPSLAAFFAKDSAASSLEASAFTKKLEPLLTSDAEKAGMQAMQDKRKPYVAARDAIYKAKAAGDSE882 
EAARLIEVYLPLGASYQSALQDLVDLQRKSIDGMAGHVDELAQASRTLMGVLGLLATVFGVVCAWLLTRSI883 
TQPLSQALKLAETVASGDLSSTIVVNSRDETGQLMQALKAMNDSLAKLVGEVRQGTDTIATASGQIAAGNQ884 
DLSSRTEEQASSLEETAASMEELTSTVKQNADNARQANQLAVSASSVAVKGGSVVSQVVDTMGSINASSRK885 
IVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAAEVRNLAQRSAAAAKEIKTLIDDSVSKVEEG886 
SSQVAEAGKTMDEIVDSVKRVTDIMAEITAASQEQTSGIEQINQAITQMDQVTQQNAALVEEAAAAAQSLQ887 
EQASGLSQVVSVFKLDGAQAQPIHVAQARRAMPARSAKPGAAPRQPPTLKPAIAAPAAAGDWETF 888 
>Cupriavidus_sp._SK-3_1 |WP_035861449.1 methyl-accepting chemotaxis 889 
protein [Cupriavidus sp. SK-3] 890 
MKNLGIGVRLGIGFGVVLLLSTFMTVFSVMGLHEVAQRTHDMMQQPLAKERVVSDWYRLMHTSVRRTTAVA891 
RSSDPGLGAFFAAETKGSVEAIAALRDKIEPMLSSEAEKAAFQTIQAVRKPYNDSRDKITKLKEEGSTDEA892 
NRVLEAEFVPAGNAYLAEIQKLLDIQRTSIDTTAQHINGIYETTRNRLIVLGLLVLAIGVAFSLWLTIGIT893 
QPLHRAVGFARKVAAGDLTSRIDVDSKDETGQLLQALNEMNGNILRIVTQVRTGTESIASGTSQIAAGNTD894 
LSQRTEEQASSLQQTASSMEELTSIVRQNADNAKQASSLAVNASEIAVRGGEVVGQVVDTMDEINGASRKV895 
VDIIAVIEGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRSLAQRSATAAKEIKTLIGDSAERVEKGS896 



 

 

QLVGQAGHTMEEIVGAVKRVTDIMGEISAASAEQSAGIEQVNQAVTQMDTVTQQNAALVEQAAAAAGSLEE897 
QAQRLQQAVSSFRLVAA 898 
>Massilia_sp._NR_4-1_1 |WP_050408258.1 methyl-accepting chemotaxis 899 
protein [Massilia sp. NR 4-1] 900 
MNALNHISIGKRLAIGFAVILAFCMLITGIGMWRLQQVAQATKDMMETPLAKERMISDWHSRIDSAIRRTT901 
AIARSSDQSLGAYFAEESKASSAASAELQKKIEDLLQDEDEKALFAKSMEQRKVYLSSRDQVAKLKSAGEL902 
EPAQEVFEKTFVPGAAKYQSLVQDLLKMQREKIDATARHIEGIAINSRTLLLVLSVLVLGFGAVCAWLLTV903 
GITAPLSRAVDAARRVASGDLSGQIDVAGSDETGQLLQALKDMNQSLLNIVTEVRNGTDSINTSSSEIAAG904 
NQDLSSRTEEQASALEETASSMEELTSTVRQNADNARQANQLASAAASVAVRGGSVVTNVVGTMESINESS905 
RKIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSASAAKEIKELIGDSVEKVN906 
QGSKLVAEAGSTMEEIVASVHRVSDIISEITAASSEQSVGIEEVSRAIGQMDQVTQQNAALVEESAAAAES907 
MQHQAHSLAQVVSVFNVGQMGGKPALRLGR 908 
>Cupriavidus_basilensis_1 |WP_006163414.1 methyl-accepting chemotaxis 909 
protein [Cupriavidus basilensis] 910 
MKNLGIGVRLGIGFGVVLLLSTLMTVFSILGLQDVASHTHDMMQQPLAKERVVSDWYRLMHTSVRRTTAVA911 
RSSDPSLGTFFAAETKGSVDAIAALRDKLEPMLTSDAEKAAFKTIQTVRKPYNESRDKITKLKEAGQTDEA912 
NQVLDSEFVPAGNAYLAEIQKLLDIQRASIDQTALAINEIYLSARNRLIALGVLVLAIGVAFSAWLTAGIT913 
APLHRAVGFARKVASGDLTSHIRSDSKDETGQLLRALGDMNGNILRIVTQVRTGTESIASGTSQIAAGNTD914 
LSQRTEEQASSLQETASSMEELTSIVRQNADNAKQASSLAVNASEIAVKGGMVVGQVVDTMQEINGASRKV915 
ADIIAVIEGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRSLAQRSATAAKEIKSLIGDSVERVEKGS916 
QLVTTAGQTMDEIVGAVKRVTDIMGEISAASAEQSAGIEQVNQAVTQMDTVTQQNAALVEQAAAAAGSLEE917 
QAQRLKEAVSTFRLVAA 918 
>Herbaspirillum_seropedicae_1 |WP_069374298.1 HAMP domain-containing 919 
protein [Herbaspirillum seropedicae] 920 
MNIIGNMNIGRRLTLGFALILTFSIIIAGIGLWRLDHVAQATREMMAEPLKTERLMADWYTNLVAGIRRTI921 
AIAKSSDPALGPYFAAEVAASSKSSGEYQKQVEALLSTPEEKALFQKIGELRKLYLSSRDEINKAKAAGNT922 
EEAMRILDQVFVPNATAYQDTMRKLVDFQRKEMDDTAREIDAIAAKSRTLILVLEGLILLLGVVFARYLTL923 
GITKPLHRAVDVSRRVAEGDLSSEIAVTSRDETGQLLQSLKDMNQSLRGIVSNVRSGTDTISTASSEIAAG924 
NLDLSSRTEQQASSLAETASAMEELISTVRQNADNARQASQLANSASAVAEQGGGVVSQVVDTMGAINASS925 
RKIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRTLAQRSASAAKEIKELINDSVGKVD926 
DGSRLVEQAGNTMQEVVSSVRRVTDIVAEISAASTEQTHGIEQINLAITQMDQVTQQNAALVEEAAAAAAS927 
MQTQAGRLMQMVSVFRLSEREPLVRREIDVTPSSPVLPQ 928 
>Massilia_sp._Leaf139_1 |WP_056332738.1 methyl-accepting chemotaxis 929 
protein [Massilia sp. Leaf139] 930 
MGFISNIKIGKRLGLGFALILAMTVLIACAGIWRLNEVADATRTMMAAPLTKERLITDWYSLNFASIRRTA931 
AIVKSTDPALGPYFKEDAAASVKKAAELLKEIEPLIAGDAEKALFAKILEQRKLYSASRDGAVKAKAAGNE932 
EEAAKLLDEKFTPASKLYQELLHELVVMQRTSIDATAKAIDASAGRSTTIIAALTAVAVLLGAALSWLLTN933 
GITRPIRDALELAETVAGGDLTRNIDASAKDETGALLRALRHMNDSLVKIVTQVRNGTDTIATGSAEISAG934 
NLDLSARTEQQAGALEETAASMEELTTTVRQNADNARQANQLSIAASEVAAQGGAVVGQVITTMGSINESS935 
RKIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSAAAAKEIKVLIGDSVDKVD936 
VGAKLVDQAGATMEQVVSSIRRVTDIMAEITHASQEQTGGIEQVNQAIGQMDQVTQQNAALVEEAAAAAGS937 
MQDQAAKLAQVVSVFKLSGPALGAPAAPVASARTAVPARALARSAPAVRVAKAAPAKAPARVSEDEWETF 938 
>Oxalobacteraceae_bacterium_IMCC9480_1 |WP_040727868.1 methyl-accepting 939 
chemotaxis protein, partial [Oxalobacteraceae bacterium IMCC9480] 940 
MIPQFIRDLTIGKRLGLGFAVLLMLSMATTAIGITRLNAVASATRELLKEPLATERLVSDWNRNISAGVRR941 
TSAIARSSDPSLATFFAEDQASSTKNSSELQKAIGERMRTVREKAVFAEVGELRKVYLSSRDQIVALKKEG942 
KLDEANQLLDQTFTPAAKNYLIKIDELQGEERRQIDQTAIDIEASYEAGRNLMLILAVVMLIQGVLVSWLL943 
SRSITGPLANAVRFAREVASGNLTATIHSDRRDESGQLTDALQTMVTNLSTLVTGVRIATDNISVSAQQIA944 
SGNADLSNRTESQASSLEETASSMEELTSTVRQNADHAQQATQLAVVASGVAVRGGAVVRQVVTTMAAIND945 
SSRKIVDIIG 946 
>Acidovorax_ebreus_1 |WP_012655282.1 methyl-accepting chemotaxis 947 
protein [Acidovorax ebreus] 948 
MKNLSIGTRLGGGFALVLLLMALMTAFGVWRLQTVAQATNEMTQQPLAVERMISDWYRYVYSAARRTSAIV949 
KSTDPSLGQFFAADTATSTRESAELQKRIETLLTSEEEKALWADIQKARVTYLSSRDQAVKAKAEGQLEEA950 
ERLLTQVYLPATDQYVALIQRLLDMQRSRIDATAQGINVTYGQSRLWLIVLGVLGLGAGALCAWWLTRGIT951 
RPLAQAVQVARAVAANDLTSRVQVDSRDETGQLLQALQEMNASLSQVVARVRSGTDGIATASSQLDAGNQD952 
LSSRTEEQASSLQETAASMEQLTSTVRQNADNARQANQLASSAAQTATQGGQVVAGVVQTMGAINASSRKI953 



 

 

SDIIGVIDSIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRALAQRSAAAAKDIKGLIGDSVAKVEEGS954 
HQVEEAGRTMDAIVQSVQRVSDLVAEITAASQEQSAGIEQVHQAITQMDQVTQQNAALVEEATAATGSLKA955 
QAGQLAQAVSVFRVEGLQAAQTATATATAAAAPAPLRRPAPATTTTTTKPPAAARTLAAPARPPAAAKAAP956 
ATARHSDDDWEAF 957 
>Massilia_putida_1 |WP_075792765.1 HAMP domain-containing protein 958 
[Massilia putida] 959 
MGFVANMKIGRRLGLGFALILAMTVAIAVIGAWRLTEVAGSTRAMMAVPLTKERLITDWYGLNFASIRRTA960 
AIVKSTDPSLGAYFKDDSAASVKRAAELLKQIEPLIAASGPEHDLFARILEQRKAYSASRDGAVKAKADGN961 
AEEAARILDQGFTPAAQQYQGLLQDLVAMQRASMDATAAAIDANATASTRLIVVFSTCALLLGAVASWLLT962 
RGIVLPIRAAVAVAETVAAGDLTRTIEAHTHDETGALLRALRHMNDSLVGIVSQVRGGTDTIATASREISA963 
GNLDLSGRTEQQAGALEETAASMEELTTTVRQNADNARQANQLAISASEIATQGGAVVGEVVATMGAINAS964 
ASRIADIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAAAAKEIKDLIAASTADV965 
NAGTKLVDRAGATMSDVVDSIRKVSDIVAEITSATQEQTGGIEQVNQAIGQMDHVTQQNAALVEEAAAAAA966 
SMQDQAAKLAEVVSVFKLERGHSLALPVPALPRAALRAPAAVR 967 
>Massilia_sp._LC238_1 |WP_036214233.1 methyl-accepting chemotaxis 968 
protein [Massilia sp. LC238] 969 
MGFISNIRIGRRLGLGFAVILAMTLLIAVAGISRMNDVAASTRDMMAAPLTKERLITDWYSLNFASIRRTA970 
AIVKSADPELGPYFKEDAAASVKKAAELLKQIEPLIAGEKEKALFAKILEQRKTYSASRDGAVKAKADGNA971 
EEAARILEQGFTPAAQKYQDLLHELVLMQRSSIDQTAKAIDESARHNSTVISVLAAGAVLLGAALSWLLTT972 
GITRPIHAAVQAAETVASGDLTGHIKADTKDETGALLRALRNMNDSLVKIVSEVRSGTDTIATGSAEISAG973 
NFDLSARTEQQAGALEETAASMEELTTTVRQNADNARQANQLAITASSVALDAGNVVGQVITTMGSINDSS974 
KKIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRTLAQRSAAAAKEIKTLIGDSVEKVE975 
AGTRLVDQTGDTMEQVVTSIRRVTDIMAEIASASQEQTGGIEQVNQAIGQMDQVTQQNAALVEESAAAAAS976 
MQDQAARLAQVVGVFKLDAQAASTATASASPTAPARTLALAAKPAARPAKPAPARARATAHTEAEEWETF 977 
>Massilia_sp._PDC64_1 |WP_091656498.1 HAMP domain-containing protein 978 
[Massilia sp. PDC64] 979 
MGLIANMKIGRRLGLGFALILAMTVAIAAVGAWRLNEVADSTKAMMAVPLTKERLITDWYGLNFASIRRTA980 
AIVKSNDPSLGPYFKEDAAASVKRAAELLKQIEPLIAASGPEHDLFAQIVEQRKVYSASRDGAVKAKADGN981 
ADEAARILDQSFTPAAEKYQRLLQDLVAMQRTSMDATAAAIDANAMASTRLIAIFSSCALLLGAIASWLLT982 
RGIVLPIRAAVAVAETVASGDLTHTIEAHTQDETGALLRALRHMNDSLVGIVGQVRGGTDTIATASREISA983 
GNLDLSSRTEQQAGALEETAASMEELTTTVRQNADNARQANQLAIAASEIATQGGAVVGEVVTTMGAINAS984 
ANRIADIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAAAAKEIKDLIAASTANV985 
DAGTKLVDQAGATMEQVVDSIRRVTDIMGEITSATQEQTTGIEQVNQAIGQMDQVTQQNAALVEEAAAAAA986 
SMQEQAAKLAEVVGVFKVERGFSLAAPVAAKPVARPALPRASAPAPAPKRPVKRAAPVAAGDWEEF 987 
>Janthinobacterium_sp._PC23-8_2 |WP_094444369.1 HAMP domain-containing 988 
protein [Janthinobacterium sp. PC23-8] 989 
MNLLRDVSIGMRLGLGFAGILLFSILITGISVLRLHNVATDTRLMMEQPLAKERYISDWYGKIDSGIRRTA990 
AIARSSDTTLGAFFADEAKASSVVSGELQKKIEALLSTPEEKEMFRQISEMRKAYIISRDQIYKMKKDGQF991 
DEAKVVFDAAFLPGSAKFLKVTQDLLQYQRTSIDATAHDIDAMAVASRNLLLCLAVLALAFGGVCAWLLTT992 
SIVHPLRAAVSVARRVAAGDLTAQIDASAQDETGQLLLALKDMNASLLRIVGEVRSGTDSIATSSTQIAAG993 
NQDLSSRTEQQAGSLEETASSMEELTSTVKQNADNARQANQLAASAAQVAVKGGEVVAQVVGTMESINSSS994 
NKIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSASAAKEIKALIGASVEQVN995 
AGSMLVAQAGSTMNDIVASVQRVSDIITEITAASSEQSVGIDEINRAIGQMDAVTQQNAALVEEAAAAAES996 
MQNQAHKLAEVVSVFKLDERSALALR 997 
>Massilia_sp._Root335_1 |WP_056443095.1 methyl-accepting chemotaxis 998 
protein [Massilia sp. Root335] 999 
MGFLANMNIAKRLGVGFALVLGLTLVIATAAVWRLNAIADATRAMMAVPLAKERMLTEWHMQTFAAVRRTA1000 
AIVKSTDPSLVEFFKADGVKTATRSTELVKQIEPLLDGPEEHALFNRIVELRKAYTDSKVKAIKARADGDA1001 
EAAERILNQEYVPTSDAYEGKQGEMVKMQQDRIDAIARKIDNANRNSARMIIVLAGVAVLFGAICAWLLAR1002 
AIVDPIRQAVDVAEKVAGGDLTQRIDATGTGETAALLRALRHMNDGLVSIVSQVRSGTDTIATASAEISAG1003 
NMDLSSRTEQQAGSLGTTASTVEQLTGTVRQNADNARQASQLSIAASDIAVQGGAVVDQVVQTMGAINDSS1004 
KKIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRTLAQRSAAAAKEIKQLIVDSVGKVE1005 
DGTKLVDQAGMTMSEVVDSIRKVSDIVAEIASASGEQSTGIEQVNRAIAEMDSSTQHNAALVEESAAAATA1006 
LRDQADKLAEVVSLFHLSTQAAAAPKAVAAPARAPARAVVPVPARAGAGKPAPGRAAAAAAEEWDTF 1007 
>Collimonas_sp._OK242_1 |WP_092353905.1 HAMP domain-containing protein 1008 
[Collimonas sp. OK242] 1009 



 

 

MKIANLKVGTRMGIGFAIILALSVVSTVIGISNLRQVAMATQQMMEKPLVKERLVSDWGVLTTSAIVRTSL1010 
IVKSTDGSLATTFAEDIDASVKKGGELQKTLEPLLISDAEKELFKSIMGLREKYQQAKVLAMKAKQDGNSE1011 
ESSRIYNDMFLPNAKNYKGLLDELLSLQRKSIDQTGREVAQLYSRSFNLMVLLGVLIVALGAVCAFLISRS1012 
VTRPLGEAIKVAQTVASGNLSSRIEVKTTEETGQLMQALKDMNDSLLKVVGDVRIGTDTIATASGQIASGN1013 
QDLSSRTEQQASSLEETAASMEQLTGTVKQNADNARQANQLAVSASGVAVKGGGVVSQVVETMGSINTSAR1014 
KIVDIIGVIDSIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAHRSAAAAKEIKALIDDSVEKVDI1015 
GVKLVDQAGTTMGEIVDSVKRVTDIMSEITAASEEQTAGIEQVNQAIMQMDQVTQQNAALVEEAAAAAASL1016 
QDQAAHLVQVVSVFNTGGMAESGGASSKTTNRLSPHAATSGRIAAVPRSARQAAVTNLKPLKRVANVTAAT1017 
TADDEWATF 1018 
>Brenneria_goodwinii_1 |WP_048638604.1 methyl-accepting chemotaxis 1019 
protein [Brenneria goodwinii] 1020 
MKNFRIGIRLAVGFGVLIVFSLVMLVSGVYQLRQIDQSTQRMMQEPLNKERLVADWFSVISASVQRSTAVA1021 
RSSDGSLAELFAADNASATKESSARQEQFAKLVSSPEEKALFDKLSEVRQVYIRARDAISAANANGQREQA1022 
QQLFEQDFRPSSRNYLDTLQALRDQQRATINQLGADISRNAGNGYLFLGIIGLLITVAGSLLAWTFTRSIV1023 
RPLENALQITNAVAGGDLMHNVRGEGRDETAQLLHALQEMTIQLRTIVGEVRQGSESIAGASSQIAAGNLD1024 
LSSRTEEQSSALQETAAAIEQLASTVRQNAENAKQANQLAQSTTGQAQAGGQLMNDVVQTMGAIDTSSRKI1025 
VDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRSLAQRSASAAKEIKELIDHSVQTVQTGN1026 
RLVEQAGTSILDIVNGVRKVSDLVGEISSASQEQSLGIDQVNIAVNQMEQTTLQNAALVNEASAATQSLQQ1027 
QAEQLEQVVSVFRLTEEQQISSSAAAASRSAPAATAPRAALALKPAADAKSAEGGWSSF 1028 
>Pseudogulbenkiania_ferrooxidans_1 |WP_008952658.1 methyl-accepting 1029 
chemotaxis protein [Pseudogulbenkiania ferrooxidans] 1030 
MRFKFNLTVGQRLGVGFALVLSLLITITALGVWRLHEVALATQGMVQVPIAKERLVSDWYTNIVAGVRRST1031 
AVAISKDESLAQFFAEDQKYSTQQNNILQKQIEALLYLKEEQALFAEIRQKRQRFLQARDSMTNAKKAGRG1032 
ELAEQLFHSQFLPASKSYLEKMQAFLRLQRREVDSHARYVDGVYRESRIWMLILGVGAVLLGIIAAWAIAR1033 
SITRPLRQAIEVAYQVAAGDLTVKFKTCASDETGNLLRALGEMSDGLAKAVKRVRVQAEEAANMTAQIASA1034 
SKQIAQRSQTQSTTAASTAVAVEQISTGIASISQRANQLLELTQAGHAQVQEGNRAMSLMEGEIRNTEQSV1035 
EDIAISVHKFVASVRSITDMTGQVKSIAEQTNLLALNAAIEAARAGEAGRGFAVVADEVRKLAEESASSAC1036 
RIDEITATLNRQSTTVETFLKSGQHALHASRQYLDSVICVLSASGESVEQTSQEVMVMATSVQGQAEASQD1037 
IALNVEQIAQMADDNHRAIQSSEELACQMKLLSDRLHESVELFKV 1038 
>Herbaspirillum_rubrisubalbicans_1 |WP_058896090.1 methyl-accepting 1039 
chemotaxis protein [Herbaspirillum rubrisubalbicans] 1040 
MNILGNMNIGKRLTLGFAVILAFSAVVAAISLWRLEQVASSTREMMNAPLKTERLVADWYTNVNAGIARTL1041 
AIAKSADASLGPYFSKDVTASSKMSSEYQKQIQTLLSTPEEKALFDKIGEQRKIYLSSRDEIIKLKAAGNV1042 
EEAMRVLDKVFVPNAAVFQQLMRQLVDIQRKEMDESAMQIDAISAQSHIIILVLEGLILLLGIVLARILTL1043 
GITKPLQNAVVVSRKVAAGDLSASVQVHSQDETGQLLQALKDMNDSLRGIVSNVRSGTDTISTASSEIATG1044 
NLDLSSRTEEQAGSLAETASAMEQLISTVRQNADNARQASQLAQSASSVAEQGGGVVSRVVDTMGAINASS1045 
RKIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSASAAKEIKELIHDSVAKVG1046 
DGSRLVEQAGSTMQEVVSSVRHVTDIVAEISAASAEQTNGIEQINLAITQMDQVTQQNAALVEQAAAAAAS1047 
MQDQAGRLAQMVSIFRLHEGEALAQREIDVTPVMPGIAH 1048 
>Herbaspirillum_rhizosphaerae_3 |WP_050475649.1 methyl-accepting 1049 
chemotaxis protein [Herbaspirillum rhizosphaerae] 1050 
MNFFANMNIGKRLNLGFAIILFSAIGVIAVSIWRLHTVAETTQAMMEKPLAKERLVSDWYRTIHTSVRRTT1051 
AIAKSSDPSLGAFFAEDAATSTKLSNEQQKALEALLTSDREKELFAQLSAVRKRYVAARDAITKAKTDGQV1052 
EEANRILEKVFPVEAKGYLDSLQQLLDLQRSSIDQIAASIHELYMTSRNLLIAFGVLLFVAGWMFAWRLAL1053 
SITRPLNQAVGIAETVAAGDLTSRIDTSRKDETGKLLLALKTMNDNLQRIVGQVRSGTDTIATASSEIATG1054 
NLDLSSRTEQQAGSLEETASAMEELTSTVKQNADNARQANQLAVSASDVAVQGGSVVAQVIDTMGAINESS1055 
KKIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSASAAKEIKELIDNSVQKVD1056 
SGSKLVEQAGATMTEVVASVRRVTDIVGEISSASQEQSDGIEQVNRAIAQMDESTQQNAALVEQAAAAAQS1057 
LQDQAHTLTEVVSIFKLDGAGGGASLRHAASPMAASATAAAPAMKSQPVAMSAARKPAAKLPATPAVVTQS1058 
RQPKLPAASSDDDWEQF 1059 
>Herbaspirillum_hiltneri_3 |WP_053195617.1 methyl-accepting chemotaxis 1060 
protein [Herbaspirillum hiltneri] 1061 
MNFFANMNISKRLNLGFAIILFSAIAVIALSIWRLHTVAETTQAMMEKPLAKERLVSDWYRTIHTSVRRTT1062 
AIAKSADPSLSAFFAEDAATATKLSNEQQKTLEGLLSSDKEKALFAQLATVRKSYIAARDAISKAKADGNV1063 
EEAARVLAKDFPAAAKGYLDSLQQLLDLQRSSIDDIAAGIHDHYTRSRNLLIACGALLFIAGWVFAWRLAL1064 
SIIRPLKQALGIAETVAAGDLSSHIDTSRKDETGKLLLALKTMNDNLQRIVGQVRSGTDTIATASAEIASG1065 
NMDLSTRTEQQAGSLEETASAMEELTSTVKQNADNARQANQLAVSASEVAVQGGSVVGQVVDTMGAINASS1066 



 

 

KKIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSASAAKEIKELISDSVDKVD1067 
SGSRLVEQAGATMAEVVASVRRVTDIVGEISSASQEQSTGIEEVNRAIAQMDESTQQNAALVEQAAAAAQS1068 
LQDQAATLTQVVGIFTLDSGHAVGNSAALAPAKPKPAIVATGAASVKSLPRKPMPISAKTAVSAPAATPKR1069 
LPAAVSDDDWEQF 1070 
>Acidovorax_sp._MR-S7_1 |WP_020226741.1 methyl-accepting chemotaxis 1071 
protein [Acidovorax sp. MR-S7] 1072 
MKNLNIGTRLGGGFALVLLLMALMTAFGVWRLSAVAQATSDMTHQPLAVERMISDWYRYVYSAARRTTAIV1073 
KSTDPSLGEFFAAETATSTRESAELQKRIEGLLQRDEEKALWAEIQKARTGYLSSRDQAVKAKTEGRSEEA1074 
ERLLTQAYLPATEQYSALIQRLLDMQRASIDATAQQIGATYAQSRAWLIALGALGVALGAACAWWLTRGIT1075 
RPLAQAVQVARAVASSDLTSRPAPRASDETGQLLQALDDMNASLSQVVARVRQGADSIATASSQIDAGNQD1076 
LSSRTEEQASSLQQTAASMEELTSTVRQNAENARQANQLASSASQTAAQGGQVVAGVVQTMDAINASSRKI1077 
ADIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRALAQRSAAAAKDIKGLIGDSVTKVDEGS1078 
HQVAEAGRTMDAIVQSVQRVSDLVAEITAASQEQSAGIDQVHQAITMMDQVTQQNAALVEEATAATGALKA1079 
QAGDLASAVSVFRIEGGQSARAAAPAPRPAPAPIAARAAPAPAPVARPAAPKALAPVKAPAAARGTDDDWE1080 
SF 1081 
>Janthinobacterium_sp._Marseille_1 |WP_011979309.1 methyl-accepting 1082 
chemotaxis protein [Janthinobacterium sp. Marseille] 1083 
MIFFSNMKIGARLMLGFGVVLALSIAIAADGIRQLHAVSAITRSMLELPIAKERMVSDWAAITKASIARTI1084 
GVAKSADPALAQFSAKFAADDSKQSMEIIQKLEPLLNTDQEKELYAKILDVRKSFLAGREGVMKLKTEGKE1085 
AEAAKYFDTTFLPAADSFKNHFTEFVELERKQMDAGTAQLSDVEAASTRQLMLLSAMVLAFGIFCAWRLTI1086 
GITRPLKTAVDAARRVAGGDLTNDIKAESKDECGQLLAALKDMNDGLQRIVGEVRLGTETITTASNEIAAG1087 
NLDLSSRTEQQASSLEETASSMEELTSTVKQNADNARQANQLAVSASEVALKGGDVVSQVVQTMSSINESS1088 
RKIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVATEVRSLAQRSASAAKEIKALIGDSVGKVD1089 
TGNKLVAEAGATMDEIVNSIRRVTDIMGEITAASQEQSAGIEQINQAIGQMDHVTQQNASLVEEAAAAAES1090 
MQDQARKLGQVVGAFKLDNAQEANPPRASGVTRLAPKPAAGSAGLAVAAPLPQRRANGALPAGDEWEQF 1091 
>Albidiferax_sp._OV413_1 |WP_092754252.1 HAMP domain-containing protein 1092 
[Albidiferax sp. OV413] 1093 
MPSFIAGLSVAKRLGLGFALVLVLSVITIIFGISRLNAVAEAAQYMVASPIKTERIVSDWYRNIHTGVRRT1094 
GAIAKSNDPAVATYFAEDQAASTKSSSEFQKQVELLMDTDVEKTLFKQISEERKNYILVRDAILDLKKEGK1095 
AEEASQMLDQKFTPASKAYMSKMEELLNTQRKDIDDQSRTIQDSYATSRNLMVALGVVSVLLSIVIAWLLS1096 
GTITGPLAQASVIARQVASGDLTARIDTQRSDELGQLLTSLKTMQAGLVQVVANVRSGSESVATASAQIAE1097 
GNNDLSARTESQASALEQTAASMEELSSTVKQNADNARQANQLAMSASTVAIRGGEVVTQVVETMKGINES1098 
SRKISDIIQVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAGRSAEAAKEIKNLIGASVDRV1099 
AQGTALVDQAGSTMTEVVNSIRRVTDIMGEISAASNEQSLGVAQVGEAVTQMDQATQQNAALVEEMAAAAS1100 
SLRTQAQDLVQVVAVFKLGQHDGAQGLSLGFNR 1101 
>Rhizobacter_gummiphilus_1 |WP_085752380.1 HAMP domain-containing 1102 
protein [Rhizobacter gummiphilus] 1103 
MNNLSIGKRLALAFGLVLLLTAMITLLGLWRLQGTSQATAEMMAEPLTKERLIGDWYRNIQTGVRRTTAIV1104 
KSNDPALATFFAEEAKASSKASGEYQKSIEALLRTDEELALFKSISEHRKVYLSSRDEISKFKKDGDVAQA1105 
TKVFDDVFTPASNAFIADVQKLLDRQRESIDASASRIHDTNASSRNLILALGLLAVVVGGVFAVVITRGVT1106 
GPIASAVSAAQRVAAGDLGQSIDSTARDETGVLLRALKDMQGRLQTVLRDVRDNAEGVATASAEIASGNSD1107 
LSARTEQQASALQETAATMEQLGITVRNNAENANHANQLAREANTLATQGGEVVGQVVRTMSDINAGSRKI1108 
GDIIGTIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAQAAKEIKTLINSSVEQVEQGT1109 
ALVDQAGARMGEIVGAIQRVSDIVAEISSASAEQRSGVGQIGQAVDQMDQATQQNAALVEEGAAAAESLKH1110 
QAARLLQTVGVFKLAAA 1111 
>Massilia_psychrophila_1 |WP_099916041.1 HAMP domain-containing protein 1112 
[Massilia psychrophila] 1113 
MKNIKIGPRLGIGFALILAMTVFIAIVGVWRLNDVAASTHAMMVQPLTKERLFTDWYGQNFGAIRRTQAII1114 
KSADPELSAYFKEDGAATAKRVVELTKQAEPMIQGAAEKSLYEKIMAQRKLYSAARDDALKAKAAGDNEAA1115 
VKLLDQVYTPQAKAYQDMLQDMVTLQRGEIDATAHAIDATASLSTKLIMILTACAVAVGVGFSWLLTIGIT1116 
RPIRQAVELAETVAGGDLTRTIVATSNDETGALLRALANMNNSLVGIVTEVRTGTDSITTASNEISAGNHD1117 
LSARTEQQASSLEETAASMEELTSTVKQNADNARQANQLSQTASDVAIQGGAVVGQVIVTMGSINESSRKI1118 
VDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRTLAQRSAAAAKEIKTLIGNSVDQVDAGA1119 
KLVDQAGATMEQVVASIRRVTDIMGEITIASAEQTDGIEQVNQAIAEMDQVTQQNAALVEESAAAAESMQQ1120 
QAGRLAQVVSVFKLAQAAKAEPRLRPVPASAVRAAPRTRAIAAPQPKRTARGAGSDEWEEF 1121 
>Herbaspirillum_sp._meg3_2 |WP_094563173.1 HAMP domain-containing 1122 
protein [Herbaspirillum sp. meg3] 1123 



 

 

MNIIGNMKIGKRLTLGFALILAFSIVITGIGIWRLQAVSDATRDMMSQPLLKERLIGDWYANLASGIRRTI1124 
AIAKSSDPALGPYFAAEAAASSKSSGEYQKKVEALLETDEEKKLFQQIGEQRKIYLVSRDDINKAKAAGNI1125 
EEAERVLEKVFVPASTAYQDTMRKLVELQRKDIDETALHIDVIANESRVLLLVLEGLILALGVLCAWYLTV1126 
GITRPINTAVVLSRRVAEGDLTANVNVNSKDETGQLLQALQDMSNSLRGIVTNVRSGTDTIATASSEIAAG1127 
NLDLSSRTEQQASALEETASSMEELISTVKQNADNARQANQLAVSASEIATQGGGVVGQVVDTMGAINDSS1128 
RKIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAAAAKEIKVLINDSVEKVG1129 
NGSKLVEQAGATMQEVVDSVKRVTDIVGEISSASQEQTMGIEQINHAITQMDQVTQQNAALVEEAAAAAAS1130 
MQTQADSLAQLVSVFTISAINGNPALPQARRTIDITPKEPRLS 1131 
>Brenneria_sp._EniD312_1 |WP_009112183.1 methyl-accepting chemotaxis 1132 
protein [Brenneria sp. EniD312] 1133 
MKNYKIGIRLGVGFGVLIVFSLVMLACGIYQLHQIDQRTRQMMQEPLQKERLVTDWYGVISASVQRTTAIA1134 
RSSDDALSELFAAENAVASTGSSERQAEFAGRIAGPQEKALFDKLNEVRQSYIKVRDLIITVKSSGQLEQA1135 
LTLFEQDFRPAARNYLDTLQALRDFQRASIDQLGSDISRGASNGYLFLGIIGLLIAVAGSLLAWVLTRSIV1136 
RPLEHAVRITNAVADGDLTQEVRPEGRDETALLLHALRNMTVRLRTIVGEVRQGAASIAGASSQISAGNLD1137 
LSSRTEEQSSALQETAAAIEQLASTVRQNADNAKQANQMAQSTAGQAQSGGQLVSEVVQTMGAIDTSSKKI1138 
VDIIGVIDSIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSASAAKEIKELIDHSVQTVESGN1139 
RLVEQAGSSILEIVGGVRKVSDLVSEISAASQEQSLGIDQVNVAVTQMEQTTLQNAALVNEAAAATQSLQQ1140 
QAEQLERGVSVFRLTGEQQISGGSSAAGKPASAATAPSVALEHKPATVGGKSAASGEGNWTTF 1141 
>Collimonas_sp._OK607_1 |WP_092438538.1 HAMP domain-containing protein 1142 
[Collimonas sp. OK607] 1143 
MKIANLKVGTRMGIGFAIVLALSVVSTVIGISNLRQVAMATEQMMEKPLVKERLVSDWGVLTTSAIVRTSF1144 
IVKSTDGSLATTFAEDIDASVKKGSELQKTLEPLLTSDAEKELYKSIKVLREKYQQSKVLAMKAKQDGNGE1145 
ESSRIYNDVFLPDSKNYKGQLDELLSLQRKSIDQTGREVAQLYDRSFNLMVLLGVLMIALGAVCAFLISRS1146 
ITRPLGEAIKVAQTVASGDLSSHIEVKTTDETGQLMQALKDMNDSLLTVVGDVRTGTDTIATASSQIASGN1147 
QDLSARTEQQASSLEETAASMEQLTSTVKQNADNARQANQLAVSASGVAIKGGGVVSQVVETMGSINTSAK1148 
KIVDIIGVIDSIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAAAAKEIKTLIGDSVEKVDV1149 
GVKLVDQAGTTMGEIVDSVKRVTDIMSEIAAASEEQTAGIEQVNQAIMQMDQVTQQNAALVEEAAAAAASL1150 
QDQAANLVNVVSVFNTGEMSMSGSAPLKTISRSSPAAATASRIAIAPRNIRQSAATNVKPLKRVTKVAAVA1151 
TAADGEWATF 1152 
>Acidovorax_sp._62_1 |WP_099742278.1 HAMP domain-containing protein 1153 
[Acidovorax sp. 62] 1154 
MHIHHLSIGSRLALAFSAVIFLTAAILGIGIWQLQAIASETDAMMERPLTKERLVSDWYRTIHTSVRRTTA1155 
VAKSSDPSLATFFAPENAEASRNSTEQQKQIEALLETPEEKALFATLSQARQRYIAERDAVNKAKADGQAE1156 
EAEKRFNSDFRPAGAAYLDSLQALLDQQRTSINTAAANVQSGYTRGRVLMIGLGALALLTATALAYIITRS1157 
ITRPLHRAVVVAQTVASGDLSTQAGAAASARDETGQLLRALDAMSEQLRSTVGQVRQGAETIALASSEIAR1158 
GNLDLSSRTEEQASALQETAASMEQMTATVRQNADNARQANQLAQDASSLAQRGGTVVGNVVSTMGGIHTA1159 
SRKIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRTLAQRSAAAAKEIKGLIDDSVQQV1160 
DAGNRLVEEAGTVIRDVVSGVQRVTHIVGEISAASQEQTGGLEQVNRAIAQMDQVTQQNAALVEEAAAATG1161 
SLESQATQLVQAVAVFSLGNADTGRLQRHPGAALSIAA 1162 
>Oryzisolibacter_propanilivorax_1 |WP_091566973.1 HAMP domain-1163 
containing protein [Oryzisolibacter propanilivorax] 1164 
MKNLSIGTRLAAGFALVLLLMACISGFGVWRLQTVAQASAQMTQQPLAMERMISDWFRYVSAAARRTSAIV1165 
KSSDPSLVEFFKADTAMTTSKAAELQKRIEALLDSPEEKALWSDIQQARTQYLNARDQAVQAKAEGRTDEA1166 
ERLLEQTVQPATAAYIDQIQRLLDLQRARIDATAQGIQATYEESRWWLLALGLLALAAGALCAWRLTRGIT1167 
RPLAQAVQVARAVAANDLTTQVQVHGSDETGQLLQALHDMNASLTRVVAQVRTGAEGIATASSQIDAGNQD1168 
LSARTEEQASSLQQTAASMEQLTGTVRQNADNARQANQLAASAAQTAAQGGQVVAGVVQTMGAIHDASRRM1169 
ADIIGVIDSIAFQTNILALNAAVEAARAGEQGRGFAVVAAEVRQLAQRSAAAAKDIKTLIDDSVAQVGAGT1170 
QQVDEAGRTMQTIVSNVQRVSDLVAEITAASQEQSSGIDQVHQAVTQMDQVTQQNAALVEEAAAATGALKA1171 
QAGQLAAAVSVFRIEGGQAPAAAAAMAATMPAAPRRQPATAPRPAPAPKAPVASAARPLLSPTSAPAAASA1172 
RRNDDDWESF 1173 
>Paraburkholderia_nodosa_1 |WP_081772006.1 HAMP domain-containing 1174 
protein [Paraburkholderia nodosa] 1175 
MDVPSPCVCIFQKKREYVVTFRNLSIGHRLGLGFALVLLALTVSTGVGIYRLQTVADATHTLMSVPLAKER1176 
MISDWQRYLYGGIRRTTAIAKSSDASLAGFFAADADSSTKKSLVLVKKIEELADSEEEKALLENINHIRTV1177 
FTDARDQVSAAKKAGDQDTAKRSLEEDYLPAAQAYEDAVQKLLDHQRHAIDMAAQHVDEIASTSRAALILL1178 
AILAIGLGVVCAWLLTKSITLPVGRAVAAARRIADGDLSDGGALVRNGERTRDEAAILLDALRLMNENLAH1179 
IVSQVRGGTDAIASASTEIAAGNHDLSARTEAQAASLEETAASMSELTATIRQNLENARQADQIGTHAVGT1180 



 

 

VEKGSTAVEHLVATVNKISDSSARIADIITLIEGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLA1181 
QRSSAAAKEIKELIEASVESVREGVQRADEVGQNMVAVKRAIRRVADLVAEITAASEEQTRGVEQVDAAVS1182 
QMDQVTQQNAALVEQAAAAAQSMDDQAGQLKASVAVFKLADVCAYPVS 1183 
>Herbaspirillum_sp._YR522_2 |WP_008115731.1 methyl-accepting chemotaxis 1184 
protein [Herbaspirillum sp. YR522] 1185 
MNFIGNMKIGKRLTLGFAVILAFSVVIAGIGVWRLENVSTATREMMSAPLMTERLLSDWYTNLATGIRRTI1186 
AIAKSTDPALGPYFAAEAAASSKSSGDYQKKVEALMSSPEELALFAKIGDLRKVYLSSRDEINKAKAAGNN1187 
EEVERLLDKVFVPAATAYQDAMRALVELQRTEIDATARQIDAIAANSRLLIIVLEGLILLLGLVSARYLTL1188 
GITRPLDTAVGISQRVAQGDLSGEVAVRSRDETGQLLHSLNAMNSNLRGIVSNVRSGTDTITTASAEIAAG1189 
NLDLSSRTEQQASSLEETASAMEELISTVRQNADNARQASQLAVSASEVAEQGGGVVSQVVQTMGSINDSS1190 
KKIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSASAAKEIKQLINDSVSKVD1191 
DGSRLVEQAGATMHEVVTSVRRVTDIVAEISAASAEQTSGIEQINHAITQMDQVTQQNAALVEQAAAAAAS1192 
MQNQADGLARLVSVFSFDGSAPVALTRAPVDVTPRVRLPGA 1193 
>Pusillimonas_sp._JR1/69-3-13_1 |WP_102074282.1 hypothetical protein 1194 
[Pusillimonas sp. JR1/69-3-13] 1195 
MNMFTNMRIGNRLGLGFAVIVVLTIVITSIGVWRLYTISQTTRYLMTVPLAKERMISDWYRHLTNGINRSM1196 
AIAKSTDPELGPFFAEQTKAATQASTELQNKIVPLLVADEEKELFKLIMEHRQVYLSTRDAMTKRKVAGDT1197 
EEATRIFTQQFIPGATTYQASVEKLVELQRVFMDQKGAEIAEANASSRRTLIALAVIVALFSVFYAWKLTT1198 
GITRPLRRAVDAARNVAGGDLSGKINVHSTDETGQLLQSLKDMTANLLTLVGNVRNGTHSIATASSEIASG1199 
NLDLSSRTEEQASSLTETATAMEELTNTVKQTADNAQQANQLAQATSTIAIKGGSAVSEVVSTMGSINESA1200 
RKIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGKGFAVVATEVRSLAQRSATAAKEIKLLINDAVEKID1201 
TGGRLVQEAGSTIDEVVVSVKRVTDIVGEISMASNEQSIGIEQVNQTILQMDEVTQQNAALVEQAAAATGS1202 
MQEQADQLTRAVSVFNLGNHTERAPASRQIASTTQETVGKSALSRKLKALGTA 1203 
>Achromobacter_piechaudii_1 |WP_006217855.1 methyl-accepting chemotaxis 1204 
protein [Achromobacter piechaudii] 1205 
MKNMKLGTRLAGGFSVLLAMIIVMCIVGLVSLANINESVETVTQRSLIKERLISDWGRNIQTGVTRTTAIA1206 
KSADASLAGFFTEEAAASTRNSSALQQQIEPLIETDEEKQLWEGIRKSRGDYLRTRDAIFKAKQDGNVDAA1207 
NRVFTQEFLPATRQFIDQINKLSNLQRADIDARAADIQSAYGAANLWMIVIGSIALITGLVLAVLLTRSIT1208 
RPLADAVRVARTVAANDLTSTITVQSRDEIGQLMQALESMNTNLAATIASIRTGVDSMASASGEIAAGNTD1209 
LSSRTEQQAASLEETAASMEELSSTVKQNADSARQANQLAAAASDTASRGGATVSEVVSTMSAISSSSVKI1210 
ADIVSVIDGIAFQTNILALNAAVEAARAGEQGKGFAVVAAEVRTLAQRSAQAAKEIKTLIEDTVQKISQGS1211 
ISAERAGTTMQEIVSSVQRVSVSTSLCFGLISRSSATSSSAASACCSRSISACVRARFAACARSTSVHVSR1212 
ARAAMIAFQKGQSKSRNRMWTGGLSGPRAAFWCAWTAAAAESERLRFGVTFIMRNIWT 1213 
>Variovorax_sp._YR216_1 |WP_093165211.1 HAMP domain-containing protein 1214 
[Variovorax sp. YR216] 1215 
MKNWKIGARLGVGFGLVLAMMVLITALGIWRLRETTAAAEEITHQPLAKERIISDWYRLVEIGVRRTTAIA1216 
KSSDPSLGPYFAEESANSTKAAQAMQKQLEPLLTSEDEKALWKDFQEVRTRYLEARDVVVKTKAEGKQEEA1217 
NAALEKQFIPVANTYLGNVQRLLDMQRRAIDGTVVQLGASYRTSRDLLLALGAAVLCLGGFFAWRLSTGIT1218 
RPLRRAVTAAQAVASGDLSIKIEADSRDETGQLLLALNDMNASLIQIVGEVRTGTDTIATASGQIATGNQD1219 
LSSRTEQQASSLEQTAASMEELTGTVKQNADNARQANQLALSASQVAIRGGSVVGEVVGTMDSINSSSRKV1220 
VDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSAAAAKEIKTLIGDSVERVEEGT1221 
RQVAEAGRTMEEIVESVKRVTDIMGEIAAASQEQTSGIEQINQAITQMDQVTQQNAALVEQASAAAGSLQD1222 
QASQLSRAVGVFKLQR 1223 
>Janthinobacterium_agaricidamnosum_1 |WP_038491312.1 methyl-accepting 1224 
chemotaxis protein [Janthinobacterium agaricidamnosum] 1225 
MSFLRNISIGLRLGVGFAVILALSMLITGISVWRLHDVAAATHAMMEQPLAKERHISDWLTKIESGVRRTT1226 
VIVRSSDTALAAIFADDARQSSVISGELQKKIEALISGPEEMEMFRLIGLQRQVYLDARALVSKLKSEGRK1227 
EEADHAFSTVFEPGAAKFQRVIQDLLDRQRKSIDNTAHDIDSVAVTSRNLLLGLAVLVLGFGVVSGWLLTV1228 
GIVRPLRTAVDVARRVAAGDLTADIDASAKDETGQLLLALKDMNASLLNIVSEVRSGTENIATSSSQIAAG1229 
NQDLSSRTEQQAGSLEETASSMEQLTTTVKHNADHARQANQLAASAAQVALKGGTVVAQVVGTMDTINSSS1230 
NKIVEIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSASAAKEIKTLIGDSVEQVK1231 
QGSQLVSQAGATMHDIVASVQRVSDIITEITAAGHEQSAGIDEIYQAIGQMDKVTQQNAALVEQSAAAAEA1232 
MQQQAQSLAQVVSVFKLNQHAGTGLSALPAPRRVLRIAHG 1233 
>Hylemonella_gracilis_1 |WP_035608590.1 methyl-accepting chemotaxis 1234 
protein [Hylemonella gracilis] 1235 
MNNLRIGTRLAAGFGLLIVFSLIMLVSGIYQLRHSADATRQMMQEPLQKERLVSDWYTGISASVQRATAVA1236 
RSSDNALTELFAAANAASSKEISERQAQFAKLISTPQEQAMFDKLTEHRQAYIKARDAIIAAKAGGQLEEA1237 



 

 

KRLFEQTFLPASRDYLGSLQGLRDHQRASIDRMGMDIDRSAARGYMLLGAIGLTIAAAGALIAWTLTRSIV1238 
QPLTKSVEAAQAVASGDLTREPRAEGRDEAAQLLRALQDMTQRLRGIVGDVLQGSQAIASSATQIAAGNLD1239 
LSSRTEEQANSLQETAASMEEITSTVRHNADNARQANQLAQETANQATRSGQVADQVVATMGGIHEASRRI1240 
VDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAEAAKEIKGLIGDTVNKVDAGT1241 
QLVEQAGASIRDVVTSVQRVRDIVAEISAATQEQTAGLELVNQAMTQMDLVTQQNAALVEESTAATQSLET1242 
QASQLARTIGVFRVNAAAPFSTPSPYARKETAIAPPTQPRAKVPTTAAAKSAQITPPRGRAQASRAAAPRL1243 
TQRLHTPAATPAALTGQQGSTPTSGDDWETF 1244 
>Rhodoferax_antarcticus_1 |WP_075586367.1 HAMP domain-containing 1245 
protein [Rhodoferax antarcticus] 1246 
MKHLTLSIGQRLAAGFALILLLAMVITGIGLWRLQETARETEAMMGAPLTKERLASDWATYVNAAVRRTSA1247 
IAKSTDSSLVDFFAADMTATGKGASEAQKAIGELLETSEEKAQFEELATIRKKYGQSRDSITELKKVSKLD1248 
EANEVLNKEYMPQATAYLSGLDAFKQLQRQAIDTRAAEIKSLNQTSSKLLLVLSVVMLLMGTTIAWLITRA1249 
ITTPLRDAMTAARRVASGDLSHIMTVHTRDETGVLLQCLQEMQSQLGSVVANVRGNAESLATACAEIAQGN1250 
QDLSSRTESQASALEETAAAMEELSSTVKQNADNARQANQLAQNASAVAVKGGEVVAQVVNTMKGINESSR1251 
KISDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAGRSAEAAKEIKTLISTSVERVEQ1252 
GTTLVDQAGTTMTEVVGSIRRVNDIMGEISSASTEQSQGVGQIGEAIQQMDQVTQQNAALVEEMAAAASSL1253 
RSQAQELVSTVAVFKLAPGQELDFSAPAARASAVVSAPKAFAPAQKVMAKAATKPANLLHDSTVKAGNDDW1254 
ESF 1255 
>Delftia_acidovorans_1 |WP_034393844.1 methyl-accepting chemotaxis 1256 
protein [Delftia acidovorans] 1257 
MKNLRIGLRLGGGFTILLLIMLLISVTSIVSMGHMARSTTEITEVALAKERMISDWFRNIHSGSRRTTAIA1258 
KSSDPSLATFFAEDAAESSRQSSKLQDRIEPLLQTQEEKDIWVEIKKARAGYLAGRDVVTKAKAEGRAEDA1259 
ERLFTQEYQPATQRYIEIVQRLLDMQRAAIDSSAAEVQVRFSASRATIIAVVSLAVVLGALAAWWITRGIT1260 
VPLAEALRVARTVANNDLTSRITVDSRDETGQLLQALRQMNDNLAQVVGQVRSGADSIATASGEIDAGNQD1261 
LSSRTEQQASSLEQTAAAMEELTSTVKQNAENARQANQLAASASQTAVQGGKVVAGVVDTMGGISESSRKI1262 
ADIIGVIDSIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRALAQRSASAAKDIKDLIADSVSKVDAGT1263 
RQVAEAGRTMDGIVQSVQQVSDLVAEITAASQEQSSGINQVHQAISQMDTVTQQNAALVEEAAAATGSLKS1264 
QVNQLAAAVSVFRIDGLAPARAGTGAASSSVPAARAPSAAAPMRPAARPLAASAPAAGTAPAAGTAPAAAA1265 
RSASAAPAPAAKLPAARQTVAAKGNDDGDWTSF 1266 
>Burkholderia_sp._AU16741_1 |WP_089471075.1 HAMP domain-containing 1267 
protein [Burkholderia sp. AU16741] 1268 
MLTVISKLNIGKRLGLGFAMVLAMSLIGIVIGLARLSSVAQATRDMVARPLQTERLVNDWSRQISVAVTRT1269 
TAIAKSADPGLANYFNDEAIAASKVSAAKQTAIEALMTSDAEKRLFAAIGEQRKRFLAIRDQIYALKKEGQ1270 
AEQADQLLEQQFIPTARQLVEKVDALVKYQREEIDGLAAEIDANYRFGRTLMIAFGMVGMLLSVVCGWLIT1271 
RSITRPLMRATDVAHRVARGDLSVRVDVHGTDELGQLLGSLRDMQAALLRVVSNVRRGSDNLAAASAEIAQ1272 
GNDDLSSRTESQASALEQTAASMEELSSTVARNADNAHEANQLAMNASTVTAQCGEVINQVVETMKGINDS1273 
SRQISDITGVIDSIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAGRSADAAREIKKLIGSSVGRV1274 
AQGSTEVERAWVAMTEVVNSIRRVTETMSEISAASTEQSLGVAQIGEAVGQMERTTQQNAALVEQTAAAAI1275 
NLRQQSRELVEVVSVFQLGRAEAL 1276 
>Delftia_sp._HK171_1 |WP_071955969.1 HAMP domain-containing protein 1277 
[Delftia sp. HK171] 1278 
MKNLRIGLRLGGGFTILLLIMLLISVTSIVSMGHMARSTTEITEVALAKERMISDWFRNIHSGSRRTTAIA1279 
KSSDPSLATFFAEDAAESSRQSGKLQDRIEPLLQTQEEKDIWVEIKKARAGYLAGRDVVTKAKAEGRAEDA1280 
ERLFTQEYQPATQRYIEIVQRLLDMQRAAIDSSAGEVQVRFSASRATIIAVVSLAVVLGALAAWWITRGIT1281 
GPLAEALRVARTVANNDLTSRITVDSRDETGQLLQALRQMNDNLAQVVGQVRSGADSIATASGEIDAGNQD1282 
LSSRTEQQASSLEQTAAAMEELTSTVKQNAENARQANQLAASASQTAVQGGKVVAGVVDTMGGISESSRKI1283 
ADIIGVIDSIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRALAQRSASAAKDIKDLIADSVSKVDAGT1284 
RQVAEAGRTMDGIVQSVQQVSDLVAEITAASQEQSSGINQVHQAISQMDTVTQQNAALVEEAAAATGSLKS1285 
QVNQLAAAVSVFRIDGVAPARAGAASSSVPAARAPSAAAPMRPAARPLAASAPAAGTAPAAAPRSASAAPA1286 
PAAKLPAARQTVAAKGNDDGDWTSF 1287 
>Paraburkholderia_aspalathi_1 |WP_093637546.1 HAMP domain-containing 1288 
protein [Paraburkholderia aspalathi] 1289 
MPTFISNLPIAKRLGAGFVLVLIMSMISIVIGLARLSSVAQATRNLVANPIQTERLVNDWSRNISTAVTRT1290 
TAIAKSADPGLASYFVEEAVASSKVSGALQKSIEALMTSDEEKSLFAAIGEQRKAFIATRDQIYALKKSGK1291 
AEEANQLLEQQFIPASRLFVAKVDALVKQQRDEIDRVATQIEANYEYSRTLMIALGVVSLLLSVVCAWLIS1292 
GSITRPLVKATGVARQVAEGDLTARIDNHSTDEVGQLLTSLRDMQTSLVRVVSNVRSGSESVATASAEIAQ1293 
GNDDLSARTESQASALEETAASMEELSSTVRQNADNARQANQLAMNTSEVAIQCGEVVNQVVETMKGINDS1294 



 

 

SRKIADIIGVIDGIAFQTNILALNAAVESARAGEQGRGFAVVANEVRSLAARSADAAKEIKKLISASVERV1295 
AQGSAQVEQAGVAMTEVVRSIRRVTDTMGEISAASNEQSLGVAQVGEAVTQMDETTQQNAALVEQMTAAAN1296 
SLRNQSHELVQVVSIFKLDGGASLAMSLG 1297 
>Rhizobacter_1 |WP_056802308.1 MULTISPECIES: methyl-accepting 1298 
chemotaxis protein [Rhizobacter] 1299 
MKLNDVRVGARLGGGFAVTLALLCLIMVVGVWRLGSIAQATQQMMAEPLAKERLAAEWARNVSIGVTRGKA1300 
IAKSPDATLEGLFSDDAKASTARANEITQALKAFPTSPDEQVLLDRIAETRKTYLVARDGMTAAKRAGNTE1301 
EATRIYDSSFQVVAPVYVAVMQAYVDYQKKAIDEMAKRIDADALRGRLLIGVTGCLALVFGAVFAWLLTRS1302 
ITVPVAEAARLADAVAGGDLSRRVTAKGRDEIAGLMRSLGKMNASLHDMVTQVRQSADSIQVASGEVATGN1303 
QDLSARTEQTASNLQQTASSMGHLTGTVKQTADSARTANQLASSAQGAAGKGGEVVSQVVSTMNDIHASSK1304 
KIADIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAQAAKEIKSLIDASVDKVDS1305 
GSRLVADAGQSMTEIVNSVRRVTDIIGEITSAASEQSDGIGQVNTAVTQLDQMTQQNAALVEQSAAAAESL1306 
KEQALRLSGVVSVFRLTA 1307 
>Bordetella_genomosp._5_1 |WP_094857089.1 HAMP domain-containing 1308 
protein [Bordetella genomosp. 5] 1309 
MKNLKLGTRLAAGFAVLLAMMIVMCVVGLYSLADINRAVDNVTHQSLTKDRMVNDWSRFIHTGVTRTTAIA1310 
KSSDPSLAGFFTQDAAASTAQASKLQQQIEPLIQGDAEKQVWAGIGKARTEYLSSRDRIFKAKQEGNVELA1311 
ERIFTQEYLSASRRFIDLITQLSDMQRADIDAQAVSIESSYNVANLWMIVLGAIAVLSGLALSILLTRSIT1312 
RPLADAVRVARTVADNDLTSRITATSKDEIGELMHALESMNNNLALTVTRIRAGVENIASASGQIAAGNTD1313 
LSSRTEQQAASLEETAASMEELSSTVKQNAESARQANQLAAAASDTASRGGSTVSEVVSTMSAISSSSVKI1314 
ADIVSVIDGIAFQTNILALNAAVEAARAGEQGKGFAVVAAEVRTLAQRSAQAAKEIKTLIEDTVQKIGQGS1315 
DSAARAGATMQEIVSSVQRVTDIMGEIAAASAEQADGIEQVNRAVAQMDEVTQQNAALVEEAAAAAGSMQD1316 
QAADLRGAVSAFKLQAGQGQAQDARAAAPRLSGAPLQLAAY 1317 
>Herbaspirillum_sp._RV1423_4 |WP_034294266.1 methyl-accepting 1318 
chemotaxis protein [Herbaspirillum sp. RV1423] 1319 
MNFFANLNISKRLNLGFAIILFSAIGVIALSIWRLHIVAETTQDMMQKPLAKERLVSDWYRTIHTSVRRTT1320 
AIAKSADPSLSAFFADDAATATKLSNEQQKALEGLLSSDKEKTLFSQLTVVRKSYIAARDAISKAKADGQV1321 
EEANRILEKDFPAAAKGYLDLLQQLLDLQRSSIDEIAASIHDLYTQSRNLLVAFGVLLFVAGWLFAWRLAL1322 
SITRPLNQAVDIAETVAAGDLTSRIDTRRKDETGKLLLALKTMNDNLLRIVGQVRSGTDTIATASAEIATG1323 
NLDLSSRTEQQAGSLEETASAMEELTSTVRQNADNARQANQLAVSASEVAIQGGAVVGQVVDTMGAINASS1324 
KKIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSASAAKEIKGLIDDSVEKVG1325 
SGSKLVQEAGQTMTEVVASVKRVTDIVGEISSASQEQSEGIEQVNQAIAQMDETTQQNAALVEQAAAAAQS1326 
LQDQAATLTEVVGIFKLDHAATGTSVARVAPKAASAPRPLVAVAMPASPAPTPVKPVAPSPAPSRMPRIPA1327 
STSDDDWEQF 1328 
>Acidovorax_valerianellae_1 |WP_092745165.1 HAMP domain-containing 1329 
protein [Acidovorax valerianellae] 1330 
MNLQNISIGKRLGLAFGVLILFIVTMLGVGTWKLQSVAEETASMMALPLTKERLISDWYRTIFSNVRRHSV1331 
VARSTDSTLAQQFAADNAAASKMSSEQQSQLSKLISSPQEQALFDKTGEERKRFVTARDAIYKAKAEGRSE1332 
DAERILNADFTPAGEQYLQALQALLDFQRAQINESSEAVQANYQSGRLQLIVLGALATVIALTLAVAITRS1333 
ITHPLHDAVTMAKTVATGDLTITSGSTAQDETGQLLRTLNAMGEQLRATVGQVRHGAEGIAVASSEIARGN1334 
LDLSSRTEEQASALQQTAASMEQMTATVRQNADNARTANQLAQATSDKAVRGGEVVSNVVSTMGEIHAASR1335 
KIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRMLAQRSAEAAREIKGLIDDSVQRVDS1336 
GNKLVEQAGEAMREVVDGVRRVTDLVGEISVASQEQTTGLEQVNQAISQMDTVTQQNAALVEEAAAATGSL1337 
ESQTAQLVRAVAVFRVGNAQAAQGAGPALAAARHMPAIAG 1338 
>Rhodoferax_saidenbachensis_2 |WP_076069470.1 HAMP domain-containing 1339 
protein [Rhodoferax saidenbachensis] 1340 
MAAFFNNVSVGKRLGAAFALVLALSIVVILVSLSRLSAVADASREMIASPIKTERIIGDWYRNIYAGIRRT1341 
SAIARSSDPSLAAFFAEDQAASTKSSTEYQKMLEELMETDKEKALYAAVGEQRKAYIQVRDAVVNLKKEGK1342 
AEESLKLMEEKFVPAGKVYQAKMEELLTMQRQEIDEIGKSIDEIYKSSRTLMIALGVVSVLLGLTVAWLLS1343 
NSITRPLNQASAVARQVAEGDLTTHIDNQRTDEVGQLLSSLQDMQTSLVKVVSNVRSGSESVATASAEIAQ1344 
GNNDLSARTEQQASALEETAASMEELGSTVKQNADSARQANQLAMNASTVAIKGGEVVGQVVETMKGINES1345 
SRKISDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAGRSAEAAKEIKSLIGASVERV1346 
EQGTALVDQAGTTMTEVVSSIKRVTDIMGEISAASNEQASGVAQVGEAVTQMDQATQQNAALVEEMAAAAS1347 
SLKSQANELVQVVAVFKLGAADQTVTRSPSPVVHKAAPVKVAARSAPAAAGAKASVKAMPAKPVPKAAATK1348 
VASLSAPKASAKVTPAGGDDDWETF 1349 
>Achromobacter_sp._Root83_1 |WP_057287277.1 methyl-accepting chemotaxis 1350 
protein [Achromobacter sp. Root83] 1351 



 

 

MKNMKLGTRLAGGFAVLLAMIMVMCIVGLVSLANIHESVETVTQRSLTKERLINDWARNIQTGVTRTTAIA1352 
KSADAGLAGFFSEEAATSSRNSSALQQKIEPLIQTDEEKQLWDGVGKSRAAYLSTRDRIFKAKTDGDVETA1353 
NKVFSQEFLPATRQFIDQITRLSSLQRADIDARAAEIEDAYRSANFWMIAIGSIAVVSGLLLAVLLTRGIT1354 
RPLSEAVRVARTVAANDLSSTIVATSRDEIGQLMRALESMNANLAGTVARIRTGVDSIASASGEIAAGNTD1355 
LSSRTEQQAASLEETAASMEQLSSTVKQNADSAKQANQLAAAASDTASRGGATVSEVVSTMSAIAASSVKI1356 
SDIVSVIDGIAFQTNILALNAAVEAARAGEQGKGFAVVAAEVRTLAQRSAQAAKEIKILIEDTVQKISQGS1357 
GSAERAGSTMQEILSSVQRVTDIMGEIAAASAEQADGIEQVNRAVSQMDEVTQQNAALVEEAAAAAGSMQD1358 
QAAELTRAVSAFKLPGGGQGAIPAAAPRSSAALRLAAY 1359 
>Massilia_alkalitolerans_2 |WP_084416306.1 HAMP domain-containing 1360 
protein [Massilia alkalitolerans] 1361 
MRTFNNLGIGIRLTVGFTLTLVMAVLIAGSGMWRLEQVSSAARDTLAAPLTKERLIAEWYTQIFAAVRRTA1362 
AIVKSSDPSLTAYFKEDAAATAKTSADLVKQIEPLIAGEQESALFKRITEQRKLYGAARDNAVKAKAEGNQ1363 
ELADQILEQSFTPAAKAYQESINELVAMQRDHITATAAGIDATATRGQMIIAGLTAGAVLLGALFSWMLTR1364 
GITRPIRAAVQAAETVAGGDLSSRIDADTNDETGALLRALGHMNDSLVKIVSEVRSGTDTIATASGEISAG1365 
SLDLSSRTEQQAASLEETAASMEELTGTVRQNADNARQANQLAITASKVALDAGSVVDQVITTMGSINDSS1366 
KKIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRTLAQRSAAAAKEIKTLIGASVEKVE1367 
AGTRLVDQTGDTMEQVVTSIRRVTDIMAEIASASQEQIHGIEQVNQAIGLMDESTQQNAALVEESAAAAGA1368 
LQDQAARLAGMVNVFRLEAQASTPATPAPRSLAGGAGIGKLLIS 1369 
>Delftia_tsuruhatensis_3 |WP_047328078.1 methyl-accepting chemotaxis 1370 
protein [Delftia tsuruhatensis] 1371 
MKNLRIGLRLGGGFTILLLIMLLISVTSIVSMGHMARSTTEITEVALAKERMISDWFRNIHSGSRRTTAIA1372 
KSSDPSLATFFAEDAAESSRQSSKLQDRIEPLLQTQEEKDIWVEIKKARAGYLAGRDVVTKAKAEGRAEDA1373 
ERLFTQQYQPATQRYIDMVQRLLDMQRAAIDSSAADVLVRFSASRAAIITVVSLAFVLGALAAWWITRGIT1374 
RPLAEALRVARTVANNDLTSRITVDSRDETGQLLQALRQMNDNLAQVVGQVRSGADSIATASGEIDAGNQD1375 
LSSRTEQQASSLEQTAAAMEELTSTVKQNAENARQANQLAASASQTAVQGGKVVAGVVDTMGGISESSRKI1376 
ADIIGVIDSIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRALAQRSASAAKDIKDLIADSVSKVEAGT1377 
RQVAEAGRTMDGIVQSVQQVSDLVAEITAASQEQSSGINQVHQAISQMDTVTQQNAALVEEAAAATGSLKS1378 
QVHQLAAAVSVFRIEGVASARPAVPAPAPAGRAQPAAAQMRAPARPLAAPAAAASPGAPAAKPAAAKLPAS1379 
RQSVPATGKDDGDWTSF 1380 
>Curvibacter_gracilis_1 |WP_027477789.1 methyl-accepting chemotaxis 1381 
protein [Curvibacter gracilis] 1382 
MSIFQHLSVAKRLAVGFAVVLLLSIAVIGLSIYRLSALADAADEMVKIPIKAERLVSDWSRNLHVGITRTA1383 
AVARSSDPALATFFAEDAKASSTRSGELQKAVEAMLVRDSDKAIFREIGELRSLYLKNRDGVVALKKEGKT1384 
DEANVLLEKQFLPDAKRYAGKMDELLLTQREQVDLLSQAIEANRQSSRQFLIVLGVLSLALGTVVCWLLAQ1385 
SVTVPLKQASQLARRVADGDLAAEVPAHGTDELGELMDALALMQGNLAKVVQNVRESSDQVSSASEEIAQG1386 
NHDLSARTEHQASSLEQTAASMEELSSTVRLNADNARQANQMAMAASEIASKGGEVVGQVVDTMKGIQDAS1387 
RKISEIISVIDSIAFQTNILALNAAVEAARAGEQGRGFAVVAAEVRSLASRSADAAKEIKTLINASVERVE1388 
QGTVQVDQAGETMNEVVSSIRRVTDIMGEISAASQEQTAGVAQVGEAVTSIDEATQQNAALVEEMAAAASS1389 
LRNQAHDLVQAVSVFRLSAHEQSGGARVSREAAGVRQPAVRKPVARAHSAGSLQAKAQSSPLPKAASLKIA1390 
SAPATSTNKAERDDNWESF 1391 
>Rhodoferax_sp._DCY110_1 |WP_076197176.1 HAMP domain-containing protein 1392 
[Rhodoferax sp. DCY110] 1393 
MPSFLSNLSVAKRLGLGFALLLALSMAVILVGISRLNDVAARAQEMVASPIKTERLVSDWYRNIYTGVRRT1394 
GAIAKSNDPSLVQFFAEDQAASTKASSEYQKAVEPMMETEKEKALFAQIGEERKNYILVRDAVVATRAQGK1395 
AEEANQMLDQKFVPASKTYMGKMEELLNFQRQEIDDSARRIEASYAASRNLMILLGIVSLLLSAVIAWLLS1396 
GSITRPLAEASAMAKRVAAGDLTGRIENNRTDELGQLLTSLQDMQASLVGVVSNVRSGSESVATASAQISQ1397 
GNNDLSARTESQASALQQTAASMEELSSTVRQNADNARQANQLAMSASTVAIQGGEVVGQVVETMKGINDS1398 
SKKISDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAGRSADAAKEIKNLINASVERV1399 
GQGTALVDRAGTTMTEVVNSIRRVTDIMGEISAASTEQSQGVAQVGEAVTQMDQATQQNAALVEEMAAAAS1400 
SLRTQAQDLVQVVAVFKLGQGEGRGLSLSSSGVLAIR 1401 
>Cupriavidus_sp._USMAHM13_1 |WP_071018009.1 HAMP domain-containing 1402 
protein [Cupriavidus sp. USMAHM13] 1403 
MKIRDMKIGTRLAFGFAVILALLVLNTAFSVYRMRELSQQTRAMMSEPLAKERLVADWTSLVAVGIVRTSA1404 
IARSSDPALAGFFAEQTKASSARGAALMKQIEAQADETDKPVLRQAAEVRQAYIAARDEIMKIKGSASEAE1405 
IERLMQERYLPSAKGYEEALRSLLDLQRQSINATAQRIDALAERTRTVLIVTAALVAAFAIGFAWWLTVGI1406 
TQPMRHAVQAAQRVAQGDLSGQAGAQGGPYARDESGQLLQALAEMRGSLNGIVHEVHRGTQTIGGASRQIA1407 
AGNLDLSSRTEQQASSLQETAASMEELTSTVRQNADNARQANQLAVSASAVANHGGEVVARVVQTMESIHT1408 



 

 

SSHKIVEIIGVIEGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRALAQRSASAAKEIKSLIDASVAQ1409 
VGEGSALVGQAGSTMAEIVESVKRVTDIMGEITAATQEQTTGIEQVNQAITQIDETTQQNAALVEQASAAT1410 
QALEDQARLLLQAVGTFRLDAGAGIEAAPPASAQPVQAARAGKPEAGAGATQGTAPRSPRQPARPARLPAQ1411 
RLEPAMAQPQRQAAAARAAAASSDDWEQF 1412 
>Pectobacterium_carotovorum_1 |WP_015841603.1 methyl-accepting 1413 
chemotaxis protein [Pectobacterium carotovorum] 1414 
MKNYKIGTRLAGGFGLLIALSLAMLTSGIYQLNQVSSSTKQMMQEPLRKERLASDWHATLVAGVQRSMAVA1415 
RSNDDSLVELFAAENTRASKESGKRQEQFASLISTPEEKALFDKVGEYRQSYIKKRDAIIAEKGAGNFDRA1416 
RSLFDNEFVPASNGYLASVEALRDHQRASIDQMGQDINTGASRGDLILAVTGALSAIIGVLIAWVLTRSIV1417 
QPLARAVRATQAVAAGDLTHNVQPEGRDEAAQLLHALQDMTVRLRTIVGEVRQGSESIAGASSQLAAGNID1418 
LSSRTEEQASALQETAASIEQLSSTVRQNADNARQANQLAQSTTQQAQSGGQLVTEVVETMGAIDSSSKKI1419 
VDIIGVIDSIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSASAAKEIKELIDRSVQTVEAGN1420 
RLVVQAGASIQDIVNGVRKVSDLVGEISSASNEQTMGIEQVNVAVNQMEVTTQQNASLVNEASAATQSLQQ1421 
QAAQLAETVSQFRLGNSHQIARTPAAAPSLALQPALAAPGKNVATAGEGDWTSF 1422 
>Herbaspirillum_huttiense_2 |WP_039788802.1 methyl-accepting chemotaxis 1423 
protein [Herbaspirillum huttiense] 1424 
MIKNIRIGSRLGAGFAVVLVFSMVVAAVGIWRLKTVAQQTQQMMDVPLKTERLVSQWNTLLLIAIQRTTTV1425 
VKSRDPELEAFLAKEAAASSKESAQTLKDVEQLLTSEEEKKLFAAINAARKQFLAIRDQIYAAKKEGDAAK1426 
VDQLYQQQYVGIANNTQGAMRSLLDFERARIDEISADIQKDAASSQWQIFALEAVILACGIAFALLLTRSI1427 
TRPVHAALAISQRVAAGDLTSRAQPMGQDELGQLVASLQGMSERLHGVVSTVRLGADSIAVASGEIANGNL1428 
DLSARTEEQAGALEETAASIEQLTSSVRTNSENAHQANDLVKSAASIAGQGGQVMQELIDTMGNINSSSRK1429 
IVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRALAQRSASAAKEIKQLIDDSVSKVDAG1430 
SELVERAGKTMQEVVGSVQGAHALVGDISTASREQAEGIHQVNQAVSQMDGVTQQNAALVEQAAAAAKSLE1431 
DQAAQLKRAVAFFSLQAA 1432 
>Achromobacter_xylosoxidans_1 |WP_063954850.1 methyl-accepting 1433 
chemotaxis protein [Achromobacter xylosoxidans] 1434 
MKNMKLGTRLAGGFAILLAMIMVMCVVGLVSLANINDSVDTLTQRSLTKERLINDWARNIQTGVTRTTAIA1435 
KSADASLAGFFTEEAAASTRNSSALQQKIEPLIETDEEKALWQGIGKARADYLRTRDGIFKAKQEGNVEAA1436 
NKIFTQEFLPATRQFIDNINRLSALQRADIDARAAEIEASYGNANLWMIVIGSIAVVCGLLMSVLLTRSIT1437 
RPLSDAVRVARTVAANDLTSTIVVRSRDEIGQLMMALESMNANLAATVARIRTGVDSIASASGEIAAGNTD1438 
LSSRTEQQAASLEETAASMEQLSSTVKQNADSAKQANQLAAAASETASRGGATVSEVVSTMNAISASSVKI1439 
SDIVSVIDGIAFQTNILALNAAVEAARAGEQGKGFAVVAAEVRTLAQRSAQAAKEIKVLIEDTVQKIGQGS1440 
GSAERAGATMQEIVSSVQRVTDIMGEIAAASAEQADGIEQVNRAVSQMDEVTQQNAALVEEAAAAAGSMQD1441 
QSADLTRAVSAFRLPGGGERVLAVEAVSSVHAAGTPASRRLAAY 1442 
>Orrella_dioscoreae_1 |WP_098020966.1 HAMP domain-containing protein 1443 
[Orrella dioscoreae] 1444 
MNQYKIGVRLAAGFGLLILFSLVMLASSLLQLQHVAEETRNMMASPLHKERLISDWYRTVHTGVRRATAIA1445 
HSTDTSLAALFAEDNAEGTRQSTAQQKELETLLATPEEKTLFDQLGRNRIAYVKARDAISAEKSAGRVEEA1446 
NRIFQNDYLPASKLYLGSLQSLLDEQRATIDRSAAEIDASATRGYVVLSGIGIAIVFIGVLLGWRFTRSIV1447 
HPIGHSVLAAQRVAAGDLTHDVRVTGRDEAAQLLQALSDMTARLRSIVGELRSGSETIAGASSQIAAGNAD1448 
LSSRTEEQASALQQTAASIEELTSTVRQNADNARQANQLARATASQAQEGGQLVSEVVQTMGAIDASSKKI1449 
VDIIGVIDSIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSAAAAKEIKALIDNSVGTVEEGN1450 
RLVERTGGAIKDIVQGVRQVSDLVGEISAASEEQTHGIEQVNAAVAQMEQTTQQNAALVEEASAATMALQD1451 
QAGQLAGVAGVFRVTRGAVPVALPGAQARRHEDEDFQDPRGPRLLPA 1452 
>Achromobacter_marplatensis_1 |WP_088587806.1 HAMP domain-containing 1453 
protein [Achromobacter marplatensis] 1454 
MKNMKLGTRLAGGFSVLLAMIIIMSIVGLVSLANINDSVETVTQRSLIKERLISDWARNIQTGVTRTTAIA1455 
KSADASLAGFFTEEAAVSTKNSSALQQQIEPLIETDEEKKLWEGIRKSRGDYLRTRDAIFKAKQDGDVDAA1456 
NRVFTQEFLPATRQFIDQITKLTNLQRADIDASAADIQSAYGIANFWMIAIGSIALISGLLLAILLTRSIT1457 
RPLSDAVRVARTVAANDLTSTITVRSRDEIGQLMQALESMNANLAGTVASIRTGVDSMASASGEIAAGNTD1458 
LSSRTEQQAASLEETAASMEQLSSTVKQNADSARQANQLAAAASDTASRGGATVSEVVSTMSAISSSSVKI1459 
ADIVSVIDGIAFQTNILALNAAVEAARAGEQGKGFAVVAAEVRTLAQRSAQAAKEIKTLIEDTVQKISQGS1460 
ISAERAGATMQEIVSSVQRVTDIMGEIAAASAEQADGIEQVNRAVSQMDEVTQQNAALVEEAAAAAGSMQD1461 
QAAELTRAVSAFKLPGAGQAGGGEAQAVRLAAPVRQIAAY 1462 
>Janthinobacterium_sp._HH01_3 |WP_008444154.1 methyl-accepting 1463 
chemotaxis protein [Janthinobacterium sp. HH01] 1464 



 

 

MKITDLSIGRRLSLGFAVILAILILNTGLGVYRLQGVADSTRAMMELPLAKERLIADWYRVVFAGIRRTTA1465 
VAKSADPVLATFFAEEAKNSTAYAQGLIKKIEELATDDDKALMADLVNTRKVYVASRDGVMKAKAAGDADG1466 
ATKLLDEAYIPAAKTYEAMLQKMLDHQRKEIDAAAARIDQVAKDSRNLLVAMAALVVAFSVAFAWWLTAGI1467 
TRPINEAVALAECVAGGDLVDHGNRAAAGYSQDEPGKLLQALHRMSGGLVRIVSDVRNGTDAIATASAQIA1468 
AGNLDLSSRTEQQASSLEETASSMEELTSTVKQNAENARQANQLAASASDVAQRGGAVVSDVVQTMASIDE1469 
SSKKIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSASAAKEIKALIGDSVGK1470 
VAAGTRLVGQAGSTMEEVVASIRRVTDIMAEISSASSEQTNGIEQINNSITQMDHVTQQNAALVEQAAAAA1471 
DAMQEQAAKLADAVSIFKLGDAAPRRPAMQGRGGARPMLARGG 1472 
>Curvibacter_delicatus_1 |WP_066710381.1 HAMP domain-containing protein 1473 
[Curvibacter delicatus] 1474 
MNQLSRLSVAKRLGLGFALVLLLSIVVIGVSISQLNAVANATEEMVQNPIKTERLVSDWYRNLRTGITRTI1475 
AVSRSGDPTLADFFAEDAKASSKSSGELQKAVEGLMFLESEKKLYQEIGELRLLYLKNRDAIVALKKEGRV1476 
EEANTLLEKQFIPDANKYAAAMEALLKNQRDQVDTLAQDISARRQSSRQLLVVLGLLSVAFGALCAWLLAS1477 
SITRPLAQASDVAQRVASGDLTAVIPAHGTDEVGQLLTSLQHMQNNLISVVSNVRSGSESVSTASAEIAQG1478 
NQDLSSRTESQASALEETAASMEELSSTVKQNADNARQANQLAQSASTVAVQGGEVVAQVVDTMKGINEAS1479 
RKINDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAGRSAEAAKEIKTLITDSVTRVE1480 
QGSALVDQAGSTMSEVVASIRRVTDIMGEISAASSEQSAGVGQVSEAVTSMDQATQQNAALVEEMAAAAAS1481 
LRGQAQELVQTVAVFKLSAKDSAVSYAPATAENATPVVPRPAPAVPAKKPVKSAAKLSAPASAPTPKPAAK1482 
AADGDDWETF 1483 
>Massilia_sp._BSC265_1 |WP_081897558.1 HAMP domain-containing protein 1484 
[Massilia sp. BSC265] 1485 
MNWIVNMNIGRRLGVGFALILAMATACAGFSLWRLSMVAASTEAMALPLKKERMIVEWNKQVFGAIRRTTA1486 
IIKSSDDSLKTFFKDDAATTSGRSTELINMIKPLLDTPAEQSLYQKIVDQRKVYKDATTAAEMAKAEGQHE1487 
AALKLINDVYLPAAKTYQDLLDQLVVMQHRNMDAQGAAIQEIQVQTRNLVILFAGVIVIVGFVMAWLLTRS1488 
IVAPIRQAVTVAETVASGDLTHRFDARTKDETGALLRALRHMNDSLTRIVGEVRGGTSSIHLAAAEIAAGN1489 
LDLSARTEQQAASLEETAASMAHLTDTVRQNANNARQANELSIAASGVASQGGQVVAQVVQTMGSIDASSR1490 
KIVDIIGVIDSIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRTLAQRSAAAAKEIKSLIDDSVSKVEA1491 
GTRLVDQAGTTMEQVVSSIQRVTDIMAEIASASQEQTSGIEQVNGAIGQMDAVTQQNAALVEEAAAAAESL1492 
QSQAVKLTEAVDLFKLDRQAALQVAARPLLGQNEVRVVQA 1493 
>Xylophilus_sp._Leaf220_1 |WP_055841875.1 methyl-accepting chemotaxis 1494 
protein [Xylophilus sp. Leaf220] 1495 
MRLQNLNIGARLGLGFGILILLTAAILAVGVWRLQAVAAESAEMMALPLTKERLVSDWYSVIQASVKRTTA1496 
VAKSADPSLATFFAEESAQSSRNSTEQQKRLEELLASPKEKTLFAALVQDRKAYIAVRDAVAKAKQEGRAD1497 
EADRLFTAEFQPAGVRYLKSLQALLDEQRAAIDAAAASVRQGYERGLAQMLVLGAAALLVAAVLAYLITRS1498 
ITRPLDRALAVAQTVAAGDLTTDVGATSLDETGRLLQALDAMGQRLRETVGQVRHGADGIATASSEIASGN1499 
LDLSTRTEEQASALQQTAASMEQMTATVRQNADNARQANQLAQSTSDLAARGGVVVGNVVSTMAEIHTASR1500 
KIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAAEVRTLAQRSATAAKEIKGLIDDSVMRVDA1501 
GNRLVDEAGGVIREVVQGVRRVTDIVGEITSASQEQTTGLEQVNQAITQMDQVTQQNAALVEEAAAATGSL1502 
ESQAAQLVAAVAVFRLQHEGAPRLAA 1503 
>Methylibium_sp._YR605_1 |WP_052204918.1 methyl-accepting chemotaxis 1504 
protein [Methylibium sp. YR605] 1505 
MKLNDVRVGARLGGGFAVTLALLCLIMVVGIWRLGAVGQATQTMMEVPLAKERLASEWLRNVHIGVMRGRA1506 
IAKSSDPSLEALFADEVKASTVRGNEIVQALKALPTGAEEQLLVDKINDTRKPYLAARDTMMAAKRAGNAD1507 
EAMRIYESGFMVASPIYVAAMTAYVDFQKKSIDDMARQIEADGARGRWLIGVTGCLALVFGAVFAWLLTRS1508 
ITVPVAEAASLADAVAAGDLSRRVTVDGSDEIAGLMRSLGKMNASLHDMVTQVRQSADSIQVASSEVATGN1509 
QDLSSRTEQTASNLQQTASSMGHLTGTVKQTADSARTANQLASSAQGAAGKGGEVVSQVVSTMNDIHASSK1510 
KIADIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAQAAKEIKSLIDASVDKVDS1511 
GSRLVADAGQSMTEIVTSVRRVSDIIGEITSAASEQSDGIGQVNTAVTQLDQMTQQNAALVEQSAAAAESL1512 
KEQAVKLSGVVSVFRLSA 1513 
>Massilia_timonae_1 |WP_071361774.1 HAMP domain-containing protein 1514 
[Massilia timonae] 1515 
MGNFIKLNIGTRLAAGFALTLLMTVIIATVGVWRLNQVAHETEAILAEPLAKERMIAEWYTQIFAAVRRTA1516 
AIVKSSDPSLTEFFKEDSAATGKLSADLVKQIEPLISGDDETALFKSVMEHRAAYSKARDGAVKAKAEGNV1517 
ELAEQILTQQFNPTAKAYQERVKELVDLQHKRIAASAGLIASTAARGNVVIGSLAAGALLLGGVFAWLLTR1518 
SITRPLRQAVHAAEQVAAGDLTVEIDTRATDETGALLRALGHMNTSLSKIVDEVRSGTQTISGASSEIAAG1519 
SFDLSSRTEQQAAALEETAASMEELTGTVRQNADNARQANQLAIAASSVATQAGQAVDQVVATMGSINDSS1520 
RKIVDIIAVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRTLAQRSAAAAKEIKQLIGDSVEKVD1521 



 

 

TGTRLVDHTGATMREVVDSIQRVTDIMGEISSASQEQITGIDQVNQAMGQMDNATQQNAALVEEATAATAA1522 
LQDQAQRLAQVVDVFKLDARYVTPAAPVVAVKRPPARPALAKPVARAAAKPAPVAKPAAAKATGKPAAPAK1523 
VNEAEWEEF 1524 
>Acidovorax_3 |WP_056411403.1 MULTISPECIES: methyl-accepting chemotaxis 1525 
protein [Acidovorax] 1526 
MSRLSDLSVAKRLALGFSLVLLLLIGAIALSISRLNAVADATLEMVQNPIKTERLVSDWSRNLRTGITRTA1527 
AVARSSDPALADFFAEDSKASSKSSGELQKAVEALMFLDSEKKLFAEIGTLRTIYLKNRDDIFALKKEGKV1528 
DEANAMLVKQFMPEAANYAAKMDELLNNQREQVDALGRAVEENRQTSRQLLIALGVLSVAVAALFSWVLSR1529 
SVTVPLGQASDLARRVAAGDLTATVPQHGKDEVGALMESLALMQANLASVVNNVRHGAESVSNASSEIAQG1530 
NTDLSSRTEHQASALQQTAASMEQLNSAVRNNADNARQANQLAMTASSVAAQGGAVVGDVVETMKGINDAS1531 
RKISDIIAVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAGRSAEAAKEIKNLIHASVERVE1532 
HGTALVDKAGETMSEVVSSIRRVTDIMGEISAASGEQSAGVAQVGEAVTSMDQATQQNAALVEEMAAAASS1533 
LRNQAHDLVQVVAVFKLSGDQSRPAMAPAKAPAPQARPAPARPAAVAQAPAKPLAKAAIARAPSPAAARPA1534 
APALAQPAAPRPDPRSAPKGGDDDWESF 1535 
>Achromobacter_sp._DH1f_1 |WP_025136919.1 methyl-accepting chemotaxis 1536 
protein [Achromobacter sp. DH1f] 1537 
MNNLKLGTRLAGGFAVLLAMILTMCIVGLVSLANINASVETVTQRSLIKERLINDWARNIQTGVTRTTAIA1538 
KSADASLAGFFAEEAATSTRNSSALQQKIEPMIESAEERQLWEGIGKSRAEYLRTRDGIFKAKQEGNVEAA1539 
NKIFTQEFLPATRQFIDQITKLSNLQRADIDAQGAEIESAYGVANFWMIAIGSIAVVSGLLLAVLLTRGIT1540 
RPLSQAVRVARTVAANDLTSAISVTSRDEIGQLMLALQSMNATLVGTVARIRTGVDSIASASGEIAAGNTD1541 
LSSRTEQQAASLEETAASMEELSSTVKQNADSAKQANQLAAAASDTASRGGATVSEVVSTMSAISASSVKI1542 
ADIVSVIDGIAFQTNILALNAAVEAARAGEQGKGFAVVAAEVRTLAQRSAQAAKEIKVLIEDTVSKIRQGS1543 
GSAERAGATMQEIVSSVQRVTDIMGEIAAASAEQADGIEQVNRAVSQMDEVTQQNAALVEEAAAAAGSMQD1544 
QAAELTRAVSAFKLPGGSQVAGRPALASTGSTDHPSGPALRIAAY 1545 
>Diaphorobacter_polyhydroxybutyrativorans_2 |WP_088886815.1 HAMP 1546 
domain-containing protein [Diaphorobacter polyhydroxybutyrativorans] 1547 
MENFRIGTRLTAGFGLLILFAVLMLTVGVWQLQEVAGSTRQILSVPLQKERLVTDWYGVIRASIQRATAVA1548 
RSSDDSLTELFAAENAASSKETNERQAQFVKLISGSEEQALFDTLSGHRQAYIQARDAIIAAKKGGQAEQV1549 
TTLFERQFVPASRGYLESLAALRDFQRASIDRNGQDIDSSATASSWLMGGIGLVVLVAGIGVAWILTHSIT1550 
APLARAVQATQVVAAGDLTHAVHSSGRDEGAQLLQALQAMTDRLRTIVSEVRQGADSIAGASAEIAAGNLD1551 
LSRRTEQQASSLEETAASLEELTSTVRQNADNAHQANQLARTAAEQAQQGGQVMDDVMQTMRAIDASSRKI1552 
VDIIGVIDSIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAGRSSEAAKEIKDLIGRSVNTVEAGN1553 
QLVAKAGTSIQDIIRSVDQVSALVGEISAASREQSSGIEQVNIAVAHMDQATQQNAALVEEATAATQSLQG1554 
QAAQVAQAVGVFRVDSSAVALPAPQA 1555 
>Massilia_sp._KIM_1 |WP_078034342.1 HAMP domain-containing protein 1556 
[Massilia sp. KIM] 1557 
MITFNKLNIGTRLAAGFALTLLMTVLIAAAGVWRLNQVAAETREIMAEPIAKERMIAEWYTQIFAAVRRTA1558 
AIVKSSDPSLTTYFKEDSAATSKLSTELVKRIEPMIKGEDETALFKAVIEHRKTYSTARDNAVKAKAEGNV1559 
ELADQILEQSFTPAAKAYQEQVRKLLELQHQRIAASAATIDANARSGETMIIALAAAALALGAVFSWLLTR1560 
SITGPLREAVKAAETVAAGDLTVSLDTSRQDETGALLRALRHMNDSLARIVSEVRTGTEQISTASGEIASG1561 
SFDLSARTEQQAASLEETAASMEELTGTVRQNADNARQANQLAIAASTVATDAGSAAEQLIATMGSINESS1562 
RKIVDIIGVIDSIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSASAAKEIKQLIGDSVEKVD1563 
AGAKLVDRTGATMQEVVTSIRRVTDIMGEISSASQEQIQGIDQVNRAMSEMDQATQQNAALVEEATAATSA1564 
LQEQAVRLAKVVDVFKLDPSQRAAAPAATRPAATLPALRASAPLKRPAPLKAAPKAAAKATATVDGDWEQF 1565 
>Massilia_yuzhufengensis_1 |WP_091876734.1 HAMP domain-containing 1566 
protein [Massilia yuzhufengensis] 1567 
MRTFNNLPIGVRLAAGFALTLIMAVLIAGTGMWRLQQVATAAQVTLAAPLAKERLIAEWYTQIFAAVRRTA1568 
AIVKSSDPSLTAYFKEDAAATGKLAADLVKQIEPLIAGDKEIALFKRVQEQRKLYGAARDNAVKAKSEGNQ1569 
ELADKILDESFTPVSKAYQESVRELVALQRDAIAATAQDIDATAERGGMIIAGLTAAAVILGALFSWMLTR1570 
GITRPIRAAVQAAERVAAGDLTHRIDADSKDETGALLRALGHMNDSLVKIVSEVRSGTETIGTASGEISAG1571 
SLDLSARTEQQAASLEETAASMEELTGTVRQNADNARQANQLAITASSVATQAGSVVEQVITTMGSINESS1572 
RKIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRTLAQRSAAAAKEIKGLIGASVEKVE1573 
AGTRLVDQTGETMEQVVTSIRRVTDIMGEISSASQEQIHGIDQVNQAMGLMDEATQQNAALVEESAAAAGS1574 
LQDQASRLAQMVNVFRLDARAAAPAGKPPRALAVTAKPAASY 1575 
>Bordetella_genomosp._1_1 |WP_094830849.1 HAMP domain-containing 1576 
protein [Bordetella genomosp. 1] 1577 



 

 

MKNLKLGTRLAGGFAVLLAMTTVMCLVGLYALSNISGAVEDMTQRSLIKERMISDWSRYIHTGVTRTTAIA1578 
KSSDPSLVQFFSQEAADSTKRASQLQQQIEPLIQSDEEKRIWADLGTARTAYLSSRDRSYKAKQDGDIAAA1579 
TRIFEQEYLQASRRFIDVITQLQELQRNAIDAQAASIDSAYRSANLWMVVLGVVAVVSGLLLAVLLTRGIT1580 
RPLAQAVRVARTVASNDLTSRITATSRDEIGELMGALQTMNANLAGTVTRIRSGVENIASASSQIAAGNAD1581 
LSSRTEQQAASLEETAASMEQLSSTVKQNAESARQANQLAAAASDTASRGGATVTEVVGTMSAISASSVKI1582 
ADIVSVIDGIAFQTNILALNAAVEAARAGEQGKGFAVVAAEVRSLAQRSAQAAKEIKTLIEDTVHKIGQGS1583 
DSAERAGATMQDILSAVQRVTDIMGEIAAASAEQADGIEQVNRAVAQMDEVTQQNAALVEEAAAAAGSMQD1584 
QAADLRGAVSAFKLQGGTPTQADAQTPRPGAAPLALAAY 1585 
>Paucibacter_sp._KCTC_42545_1 |WP_058719952.1 methyl-accepting 1586 
chemotaxis protein [Paucibacter sp. KCTC 42545] 1587 
MSVTLLSGHSIGRRLNIAFSIVLLIALAGSAMGYWSLQKVANETATMYEETLLAERLAGDWQRNIVSGVNR1588 
STAIAVSKDNSLAEYFSTAAAESTRQSSELQKQLEVLLTSPEERKLFEQLSQHRKPYLASRDALTKAKKAG1589 
DAEGAEEIFKQQFLPAAAQFQDSIKLIVQEERNQLDAAAKRVANTNSQARIALLVFSVCALLVGATLALRL1590 
TRSIARPLSQAAASADAIAHFDLSRRIVVDSNDETGQLQQAQKTMQESLIRLIGEVRSSTDSISTASAEIA1591 
TGNHDLSARTEQTAASLQEAAASMAQLTGTVRQTAESAVTANQLANSAAEVARRGGTVVAQVVSTMEDISA1592 
SSRRITDIIGTIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAEAAKEIKTLIGASAER1593 
VESGTQLVQNAGATMSDIVASVQRVSDIIAEISTASREQSDGINQVNSAVGQLDQMTQQNAALVEESAAAA1594 
ESLRDQSGRLASAISVFRL 1595 
>Caballeronia_sordidicola_2 |WP_051888411.1 methyl-accepting chemotaxis 1596 
protein [Caballeronia sordidicola] 1597 
MNMLRDMKIGKRLAVGFALIFLVSLASSLVSIWRLHDVATTTHEMMHTPLAKERMISDWYRATYGSIRRTM1598 
AIAKSNDTSLDSFFAKDAADALQLATDMQNKIAPLLETDQEKALYTALIDARGKYAKSRDALKKAKEDGKN1599 
ELASKMLDETFVPAAKEYELRLRDLLDAQRTSIDHVSDEIDAAEFRTRNALIMMAVLSMLAGGLVALLLTL1600 
SITRPLASALRMARFVADGDLTASIRNSAKDEPGQLLDALDQMSVTLRGIVAQVRSGSDMIEVASSEVAAG1601 
NIDLSARTEEQAASLEQTSATMGSLTQTVRNNSSNAREVDQLARVASEVALRGSMEVAEVVATMAVISSSA1602 
KQIVNIIGVIDSIAFQTNILALNAAVEAARAGEQGKGFAVVASEVRGLAHRSASAAREIKALIGDSVGKVD1603 
TGTYLVERAGKTILEMVENIKHVQHLVGEISSASQTQSISIEEVNQAILQIDTVTQQNAALVEEAAAASSS1604 
LKEHSAKLTQIVSVFKIGTIG 1605 
>Janthinobacterium_sp._CG3_1 |WP_017874946.1 methyl-accepting 1606 
chemotaxis protein [Janthinobacterium sp. CG3] 1607 
MMKITDFNIGTRLFGGFASILVVAIAASAVGIWQLRTVAIETRTMAEQPLAKERFVSDWYRNTASNILRTT1608 
SIVRSADDTLASFFAADIAATSASITDIQKAIEPLLASAAEKTAYEHVGEARKLYIKARDGAIAAKRGGDA1609 
DASARLMEQQFLPAAKQYNEALSALLAMQRESINANAQNIEKQYQTGLTLMLLLIALLAAFGIACATLITR1610 
SIVKPLQTAVAAARKVASGDLSGDIVAQTGDETGQLLLALRDMNNSLRGIVGTVRGGADAIATASSEVATG1611 
NLDLSARTEEQASSLQETASSMEEITSTVKHNADNTRQASALVASTSDVARQGGALVARVVATMGGINASS1612 
KQIADIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSAAAAKEIKTLIGDSVTQVE1613 
QGSTLVGQAGAIMEQIVASVQRVTLVMGEIATASGEQEHGIEQINQAISQMDTVTQQNAALVEQAAAAAES1614 
LQDQSAKLARAVSVFKLVRHEHA 1615 
>Acidovorax_sp._Leaf78_1 |WP_056166736.1 methyl-accepting chemotaxis 1616 
protein [Acidovorax sp. Leaf78] 1617 
MSRLSDLSVAKRLALGFSLVLLLLIGAIALSISRLNAVADATLEMVQNPIKTERLVSDWSRNLRTGITRTA1618 
AVARSSDPALADFFAEDSKASSKSSGELQKAVEALMILVSEKKTFAEIGALRTIYLKNRDDIFALKKEGKV1619 
DEANAMLVKQFMPEAANYAAKMDELLRNQREQVDALGRSVEQNRQTSRQLLLALGALSVAVAVLFSWILAR1620 
SITVPLSQASDLAKQVAAGNLTATVPQHGKDEVGELMSSLALMQTNLASVVNNVRHGAESVSNASSEIAQG1621 
NTDLSSRTEHQASALQQTAASMEQLNSAVRNNADNARQANQLAMTASSVAAQGGAVVGDVVETMKGINDAS1622 
RKISDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAGRSAEAAKEIKNLIQASVDRVE1623 
HGTALVDKAGETMSEVVSSIRRVTDIMGEISAASGEQSAGVAQVGEAVTSMDQATQQNAALVEEMAAAASS1624 
LRNQAHDLVQVVAVFKLSGDQARPAATPARAPAPIPQSRPAPARPVTLAKPSAKPANPTKPAIARAPSPTP1625 
AARKPAAPAPALPSSPAPRPDPRSAQKGGDDDWESF 1626 
>Diaphorobacter_sp._J5-51_2 |WP_084002049.1 HAMP domain-containing 1627 
protein [Diaphorobacter sp. J5-51] 1628 
MGTRLTAGFGLLILFAVLMLTVGVWQLQGVAGSTRQILSVPLQKERLVTDWYGVIRASIQRATAVARSSDD1629 
SLTELFAAENAASSKEINERQAQFVKLISGSEEQALFDTLSGHRQAYIQARDAIIAAKKGGQAEQVTTLFE1630 
RQFVPASRGYLESLAALRDFQRASIDRAGQDIDSSATASSWLMGGMGLVVLVAGIGVAWILTHSITAPLAR1631 
AVQATQVVAAGDLTHAVHSSGRDEGAQLLQALQAMTDRLRTIVGEVRQGADSIAGASAEIAAGNLDLSRRT1632 
EQQASSLEETAASLEELTSTVRQNADNAHQANQLARTAAEQAQQGGQVMDDVMQTMRAIDASSRKIVDIIG1633 
VIDSIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAGRSSEAAKEIKDLIGRSVDTVEAGNQLVAK1634 



 

 

AGTSIQDIIRSVDQVSALVGEISAASREQSSGIEQVNIAVAHMDQATQQNAALVEEATAATQSLQGQAAQV1635 
AQAVGVFRVDSSAVALPAPQA 1636 
>Dickeya_zeae_1 |WP_016943041.1 HAMP domain-containing protein [Dickeya 1637 
zeae] 1638 
MKNYKIGTRLSIGFGILIAFSLIMLASGIYQLNQITRNAEQIMLVPLRKERLVADWAATLSAGIQRTTATA1639 
RSSDPSLAQVFAADNANATKENNERVAKFTELVSSKEEQGLLDQLNADRQAYIKARDEIFSAKSSGNAEQA1640 
KQVFEQRLLPVSVQYQKSMTTLRDYQRTNIDRMREEISARAQSSYLFLGVLGLLITVVGSLLAWMLTRSIV1641 
RPLQTSVQVTNSVARGDLTAEISPQGRDELAQLQHALQDMTGQLRTVVGEVREGAEAIAGASSQLAAGNQD1642 
LSNRTDEQSSALQETAASIEQLTSTVRQNADNARQANQLAQDTASQAQAGGQLVSEVVQTMGAIDSSSKKI1643 
VDIIGVIDSIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSASAAREIKELIGHSVETVDAGN1644 
RLVEKAGVSIQGIVDGVRKVSELVGEISVASQEQSLGIEQVNQAINKMEQTTLQNASLVREGYNATQSLQQ1645 
QAEQLKQVVSIFHLEEARGGSYNLAGNRPMISPSSAPAAKTLALKKPAAAKTSASADDWQSF 1646 
>Achromobacter_arsenitoxydans_1 |WP_043517407.1 methyl-accepting 1647 
chemotaxis protein [Achromobacter arsenitoxydans] 1648 
MKNMKLGTRLAGGYAILLAMIMVMCIVGLVSLADINVSVDTLTHRSLTKERLINDWARNIQAGVTRTTAIA1649 
KSADASLASFFAEEAATSSRNSSALQQKIEPLIESDEEKTLWQGIGKARGEYLRTRDGIFKAKQEGNVEAA1650 
NKIFTQEFLPATRQFIDHITRLSDLQRADIDARATDIESAYGAANFWMIVIGSVAVVAGLLLAVRLTRSIT1651 
RPLSEAVRVARTVAANDLTSTIVVTSRDEIGQLLRALETMNANLAGTVARIRTGVDSIASASGEIAAGNTD1652 
LSSRTEQQAASLEETAASMEQLSSTVKQNADSAKQANQLAAAASDTASRGGATVSEVVSTMNAISASSVKI1653 
SDIVSVIDGIAFQTNILALNAAVEAARAGEQGKGFAVVAAEVRTLAQRSAQAAKEIKVLIEDTVQKISQGS1654 
GSAERAGTTMQEIVSSVQRVTDIMGEIAAASAEQADGIEQVNRAVSQMDEVTQQNAALVEEAAAAAGSMQD1655 
QSAELTRAVSAFRLPGGQGGVAVAAIEVVESSAALRIAAY 1656 
>Comamonas_terrae_1 |WP_066475921.1 HAMP domain-containing protein 1657 
[Comamonas terrae] 1658 
MQLKDLTIGKRLGIGFALVLLALIASTAISVLRLHALETATRQMMDVPLSKERMLADWSRYVYGGIRRTIA1659 
IAKTGDAALAEMFAKDSETSTKNSQDLAKQIEALPSSDEEKAIQQKFAQVRKDYLSTRNAIGKEQEAGNKA1660 
EAARLLEQHFLPTAKLYENTLDELVKLQRRTIDELADQVSDMARQSRQQLILLAALLTAFCIWWAWWLTQG1661 
ITRPIHRAMAAASRVAQGDLASDLSRDESLIRKDETGQLLRSLRDMNEGLVRIVGNVRAGAESIAGASRQI1662 
AAGNLDLSSRTEQQASSLEQTAASMEELTATVKQNADNAQQANQLAATASSVAGRGGTVVSQVVSTMEAIN1663 
ASSRKIVDIISVIEGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRALAGRSAEAAKEIKALIGDSVT1664 
QISQGSELVHLAGNTMKEIVDSVRRVTDIMGEITAATSEQSAGIEQVNQAVVHIDQATQQNAALVEQASAA1665 
AQSMQEQANQLTQTVSVFKLGHVG 1666 
>Comamonas_kerstersii_1 |WP_054065345.1 methyl-accepting chemotaxis 1667 
protein [Comamonas kerstersii] 1668 
MPLQHISIGKRLGLAFAVLTLFIATMLAVGIWRLQAVAQSTADMMARPLSKERVISDWYRTVYSNVNRHAL1669 
VARSSDAELARQFVADNVEASKASSRQQAQLQKLISTPEEQALFDQVSVLRTRFVQARDTIYQAKAEGRAD1670 
EAERLLRSDFQPAADAYLQTLQALLDHQRQRISEAAAGVQAEFERGRMQLAGLGGLAVLIAVALAVAITRS1671 
ITSPLARAVHAVETVAAGDLTHRVHSDAQDETGQLLRALDGMGDQLRNVVGQVRQGADGVASASSQIASGN1672 
LDLSSRTEEQASALQQTAASMEQMTSTVRQNADNARTANQLAVSASELASRGGQVVDQVVGTMGDIHEASR1673 
KIVDIIGVIDAIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRTLAQRSADAAKQIKDLITASVERVDA1674 
GHTLVEEAGVVMRDVVAGVRRVTDIVGEISAASQEQTQGLEQVQHAITQMDAVTQQNAALVEEAAAATRAL1675 
EAQSVQLVQAMAHFQVGQERAVTATPALLTRA 1676 
>Acidovorax_wautersii_1 |WP_092940912.1 HAMP domain-containing protein 1677 
[Acidovorax wautersii] 1678 
MNLHHFSIGKRLGLAFGLMTLFIIGMVVSATGRLHSVANDTAVMMNLPLTKERLISDWYRTIYSNVSRHSL1679 
VARSTDATLATQFTQENAEASRASTAQQQQLAKLISGPEEQALFDRVGVLRQQFIKARDAIYKAKAEGRAE1680 
DAQRILDAEFLPSGKGYLEGLQALLDFQRQQINAAAQSVQNNYEGGRNALIGLGVLATVAAIALAWAITRS1681 
VTGPLHRAVSVAESVAAGDLSVRAESTARDEAGQLLRALDAMGRQLSDTVGKVRLGADNIAMASSEIANGN1682 
LDLSSRTEEQASALQQTAASMEEMTATVRRNADSAALADQLARSASELAVRGGDVVGNVVSTMGGIHSSSR1683 
KIVDIIGVIDSIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRTLAQRSATAAKEIKALIDDSVTQVDA1684 
GNRLVEEAGQVISDVVAGVRRVTDIVGEISAASQEQTRGLEQVNQAVTQMDQVTQQNAALVEEAAAATASL1685 
EAQSAQLAQAVAVFRLTA 1686 
>Dickeya_dianthicola_1 |WP_024104304.1 methyl-accepting chemotaxis 1687 
protein [Dickeya dianthicola] 1688 
MKNYKIGIRLSVGFGVLIAFSLVMMASGIYQLRQISQNAEKIMQIPLQKERLVADWGATLAAGIQRATATA1689 
RSSDASLAQVFAADNANATKENNERAAKFTALVSLNEEKALLDKLNIDRQAYIKARDDIFAAKAAGNAEQA1690 
KQLFEQQLQPISVAYQKSMNLLRDYQRTSIDQMRTDIAERANNSYLFLGGLGVLITAIGSLLAWMLTHSIV1691 



 

 

QPLQKAVQVTHAVARGELTDDISPQGRDELAQLQHALQEMTAQLRTVVGEVREGAEAIADASSQLSAGNQD1692 
LSNRTDEQSGALQETAASIEQLTSTVRQNADNARQASQLAQDTASQAQSGGQLVSEVVQTMGAIDSSSKKI1693 
VDIIGVIDSIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSASAAREIKELIGHSVQTVDAGN1694 
RLVEKAGVSIQGIVDGVRKVSELVGEISVASQEQSLGIEQVNMAINKMEQTTLQNASLVREGTTATQALQQ1695 
QAEQLKQVVGIFHLEKARPDAYRVSGSRPMLAASPATKTLALKPAASSRKASASEDDWQAF 1696 
>Roseateles_terrae_1 |WP_088451840.1 HAMP domain-containing protein 1697 
[Roseateles terrae] 1698 
MRLASRLAMGFGVVLVLLAAIVLIGGMSLGRTAESTRQMMDIPLQKERLVAEWYTLTLVGVKRYTAIAKSS1699 
DASLADYFTNDVKISTARGNEIIKALDGLPKSDEEKKVVDKLIEARKVYTGTRDRIGAAKKSGNADEAIRI1700 
LEQEFRPQADVFLGNMVDYLKFQQKTLDEMAKEVDASTTSAQWRIGLIGALALVVGAVFAWVLTRSVTVPL1701 
QRARQMVEAVAGGDLTRSAKAEGQDEIAQMMTQLDAMRLSLQTAISTVRDSSENIQNACQEVSAGNQDLSQ1702 
RTEQTAGNVQQAASAMEQLNGTVGQTAQSSREAAQLATNAVQVATRGGEVVAQVVARMQGIHGSSRKIADI1703 
IGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVATEVRNLAGRSAAAAKEIKSLIEASVEQVEAGTDLV1704 
NRAGDTMNEVVGAIQRVTGIVGEISVASAEQAEGVSQVSGAVTQMDAATQQNAAMVEEIAAAASSLRGQAQ1705 
SLVDAVRVFRL 1706 
>Acidovorax_caeni_1 |WP_054257022.1 methyl-accepting chemotaxis protein 1707 
[Acidovorax caeni] 1708 
MHKLSIGTRLAVGFGLLLFFALLNSALSIWQLQASSQGAQAIIEKPLAKERLISDWYRFIHTAVRRTTAIA1709 
KSSDPSLATYFAAEQKESAESTTAIHKQVETLMVTDEEKRLFGDITALRANYVAARDEVIRLKREGRAEES1710 
ARLLEATFVPAAKVYVERVNDLLKLQRHALDQAAEPIREANNRTSLGILALGLLTLALGVVASLAIARGIV1711 
RPLGRSLGVARQVAAGDLSPVVFDAQQETRDESSALLQALGSMQQSLTRVILTIREAAESMATASAEIATG1712 
NLDLSQRTEQTASHLQTTAASMEELTGTVEHTAQAARTASALAGSAATVAGRGGALVEQVVHTMESIDGSA1713 
RRIADITGVIDSIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRSLAQRSAAAAREIKDLIADSTRRVG1714 
EGSRLVREAGDTMREIVSAVQRVTDEVAGIAAAAGQQSAGIAQVNASVSQLDQMTQQNAALVEESAAAAQS1715 
LREQSERLSHAVAAFVLVPTEAAVRGRALALPA 1716 
>Pseudoduganella_violaceinigra_2 |WP_083941309.1 HAMP domain-containing 1717 
protein [Pseudoduganella violaceinigra] 1718 
MQVLSQLRIGPRLAAGFGIVLLLSAIGTSYALYHSNDTANATRAMMDRPLAKERLVSDWYVLIYSAIARTQ1719 
LIARSSDAELSKTFATVIADSTKRGGELLKQVEALLETPEERKIYDDAMVLRAKYQEAKNNIMKANQAGNA1720 
TEGERLYRDVFDPAAKGYQEKVKELLAQQRKAIDATAAGINAAHERSTRLMVTLSILLLSFGAWAAWVISR1721 
SITVPLNSALGIANTVAEGDLTTRFDDKTARDEIGDLMIALRGMNDALRRLVSQVQTGTTAIATASSEIAE1722 
GNLDLSSRTEQQASSLEETASSMEELTSTVRQNADNANQANQLAHAASDVAARGGEIVGQVVETMGSIDAS1723 
SRKIVDIIGTIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSAAAAKEIKELIDNSVSQV1724 
NAGTSLVQQAGTTMGEVVTSVRRVTDIMGEITSASREQSVGIDEVNQAIGQMDQVTQQNAALVEEAAAAAA1725 
SMQEQAAQLAQVAASFKLGTDAVARWSAQPRPATQRTDNSRDAVAPALNSAPPKRLSTTEARSAPRATPRP1726 
AANTSDSDRSAERRTKAERRSPAAANDEWEEF 1727 
>Roseateles_sp._YR242_1 |WP_092949773.1 HAMP domain-containing protein 1728 
[Roseateles sp. YR242] 1729 
MRVKVMAGDGAMARNGRHRIHSTATRARQPISSQVFLSRDGLHTWRLGPATGMTTLPSRIPAICRESTNCT1730 
VNAGLLPLCPPGGARYSDASVCRCARRKYRVKLNNMRLSSRLAMGFGVVLVLLAAIVFIGGMSLGRTAQST1731 
REMMDVPLEKERLVSEWYTLTLVGVKRYTAIAKSTDASLADYFVNDVKVSTARGNEIIKALDELPKSDEEK1732 
KVVEQLIEARKTYVATRDRIAAAKKSGNAEDATRILEQEFRPQADTYLEKMMGYLKFQQKTLDEMSAGVNT1733 
ATTDAQWRIGLIGALALIVGGVFAWVLTRSVTVPLARAQSLVDAVASGDLTQSVQPDGRDEIAQMMTQLDA1734 
MRLSLQRAISTVRDSSENIQNACQEVSAGNQDLSQRTEQTAGNVQQAASAMEQLNGTVGQTAQSSREANQL1735 
ATNAAEVAQRGGQVVADVVSRMQGIHGSSRKIADIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVA1736 
TEVRNLAGRSAAAAKEIKSLIEASVEQVEAGTNLVNRAGETMTEVVSAIHRVTGIVSEISVASAEQAEGVS1737 
QVSGAVTQMDAATQQNAAMVEEIAAAASSLRGQAQSLVDAVRVFRL 1738 
>Dickeya_1 |WP_038917615.1 MULTISPECIES: methyl-accepting chemotaxis 1739 
protein [Dickeya] 1740 
MKNYNIGIRLSIGFGILIAFSLTMLASGIYQLRQISQNAEQIMQIPLRKERLVADWGAALAAGIQRATATA1741 
RSSDASLTQVFAADNANATKENNERAAQFTALVSSSEEKALLDNLNTNRQAYIKARDDIFAAKSAGNSEQA1742 
KQFFEQRLQPIAIEYQKSMNILRDYQRTSIDRMRMDIAERASNSYFFLGGLGVLITVIGSLLAWMLTRSIV1743 
RPLQKAVLITHAVAKGDLTAEISPQGRDELAQLQFALKAMIAQLRTVVGEVREGAEAIAGASSQLSAGNLD1744 
LSSRTEEQSGALQETASSIEQLTSTVRHNADNARQASQLAQDTAIQAQSGGQLVSEVVQTMGAIDSSSKKI1745 
VDIIGVIDSIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSASAAREIKELIGHSVQTVDAGN1746 
QLVEKAGASIQGIVDGVRKVSELVGEISVASQEQSLGIEQVNMAINKMEQTTLQNASLVREGNTATQALQQ1747 
QAEQLKQVVSIFHQEETSHRAYSAPGNKPRLSAPPAAKTLALKPAASSGKASGSEDDWHAF 1748 



 

 

>Acidovorax_sp._56_3 |WP_099657573.1 HAMP domain-containing protein 1749 
[Acidovorax sp. 56] 1750 
MNQIAIGKRLSLGFGLLLALSLLGTLLGVWQLQTASTSTQAVIEQPLAKERLISDWYRLIHTAVRRTTAVA1751 
KSSDASLATYFADEQKLSANTTTDIQTKVEGLMQTDAERALFKDISNLRRSYTEARDAVIELRRSGQHEQA1752 
DAQLETRFVPAAKQYMARVEALMELQRKALDESAAPIKAANDQARYWLIALGAITCGLGMALAVTITRSIT1753 
LPLSDSVAVADTIARGDLTSSIMSTRKDETGHLLRALGDMQHSLASMIGQIRDAGNQIASASDQIAGGTQD1754 
LSSRTEHTAANLQQTASSMEQFTATVQQSAEAARTASGLASSAAEVASQGGSIVAQVVDTMEDIHTSSRRI1755 
ADIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRSLAQRSAEAAKEIKGLISTSVDKVGEGT1756 
QLVHNAGAAMQNIVSSVQKVTEVIAHIASSAREQSDGIALVNDAIAQLDQATQQNAALVEESAAAAQSLRE1757 
QAYRLAQAASTFKVADSAAPLRRPGRQQPQLTAA 1758 
>Rubrivivax_gelatinosus_1 |WP_043783764.1 methyl-accepting chemotaxis 1759 
protein [Rubrivivax gelatinosus] 1760 
MLKTLSGAKSIGRRLSTVLALVLLISFVGSGFGYWALSRTAAANQDMLEDSLVSERLASDWYRNISGGVNR1761 
TTAIAVSSDANLGKFFADVSAESTKQSTELQKKLEPMMKTEAEKALYEKLAATRKIYLGSRDEVYAARQAG1762 
EAEKAHDIFQNKFQPAAAQFQDAIRALVQMQRDELDAEAVKAADANRAARIALVVFGTCALVVGAALALWL1763 
TRSITVPLNEAVEVADTIASFDLSRPITPRGEDETGRLLRSLQSMQSSLRRLIGEVRASTDSIGTASSEIA1764 
SGNMDLSARTEQTASNLQQAAASMTQLASTVRQTADAAGTASGLANTAASVAQRGGEVVSQVVSTMDEIST1765 
SSHRISDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRSLAQRSAQAAREIKGLIGSAVDS1766 
VETGSRMVQEAGSTMTELVASVQRVNQLIGEIGNATREQSDGISQLNAGVSQLDQMTQQNAALVEEAASAA1767 
GSLKDQSTRLASAVSVFRL 1768 
>Mitsuaria_chitosanitabida_1 |WP_084452165.1 HAMP domain-containing 1769 
protein [Mitsuaria chitosanitabida] 1770 
MNDMRLAARLSMGFGVVLLLVAAIMTVGWLGLNRTEQATRTMMAVPLQKERLVSEWYMLTIVGVKRYTAIA1771 
KSSDPSLADYFTADVKVSTARGNEIVKSLDALPKSDDEKRVVAELTEARKTYIATRDKIAALKKAGDAEAT1772 
ERLLTEQFRPQADAYLEKMTGYLRFQQKTLDDMAAEVDEATNAAQARILVIGLLALAAGALFAWALTRSVT1773 
RPLARAMDLVESVAQGDLTRVATAEGRDEIATMVGAIERMRASLQTAITQVRSSSESIQNACHEVSAGNQD1774 
LSQRTEQTASNVQRAASTMEQLSGTVGHTAQSSGEANKLANSAAEVATRGGEVVSQVVARMQGIHGSSRRI1775 
ADIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRTLASRSAEAAKEIKTLIAASVDEVEAGT1776 
ALVNRAGETMNEVVDAIRHVHRIVGEISVASAEQAQGVSQVSGAVSEMDAATQQNAAMVEEIASAASSLRG1777 
QALSLVDAVSVFRIHRA 1778 
>Massilia_niastensis_1 |WP_020652850.1 HAMP domain-containing protein 1779 
[Massilia niastensis] 1780 
MMVTFNKLNIGTRLTAGFALTLLMTVLIAGAGAWRLNDVAQETRDILAQPLAKERYIAEWYTQIFAAVRRT1781 
AAIVKSSDPSLGAFFKEDAATTSALSTEMVKKIEPLLEGEDEHAIFKASQELRKAYSNARDTAIKARAEGN1782 
VELAEQILVQTYTPTARAYQLKVRELLDLQRKRIDDSAATIQATAERSNMLIASLAAAAVLLGAVFSWLLT1783 
RSITHPLRDAVRAAETVASGDLTSRIESSAKDETGALLRALRHMNDSLAQIVSEVRTGTQTMSGASSELAA1784 
GSFDLSSRTEQQAASLEETAASMEELTGTVRQNADNARQANQLAITASSVAAQAGTAVEQVIATMGSINES1785 
SRKIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRTLAQRSAAAAKEIKQLIGDSVEKV1786 
DAGARLVDHTGVTMQEVVTSIQRVTDIMAEITSASQEQIQGIDQVNQAMVQMDGATQQNAALVEEATAATA1787 
ALQDQAARLAQVVDVFKLDDRHAAPQAIAAAARPAARPAARTPALTAAPATRPAARAPAAASSRTRTRPAA1788 
TPTTESDWEEF 1789 
>Rhizobacter_sp._Root1221_1 |WP_056657280.1 methyl-accepting chemotaxis 1790 
protein [Rhizobacter sp. Root1221] 1791 
MRVFSFASRSIGQRLAGVLGLVLLISFTGSSLGYWALAQAARETRAMYTDSLATERLASDWYRNISAGVFR1792 
TTAIAASSDSSLADFFAASAAEASKQSSELQKALDERMQSPAERAAFDKLTEVRKDYIAARDAISAARKAG1793 
DADQAKQILETRFKPLAVSYQDNIKNIVQAQRDELDAAAQRVEAANSAARTGLIVFALCALGVGGVLSAWL1794 
SRSITRPLREAGEVADAIARFDLTRPITVRGQDETSRLMQSLQTMQAALLKLIGEVRGSTESISTASTEIA1795 
VGNQDLSSRTEQTAANLQQAAASMTQLTGTVRQTAAAASTANQLASSATEVAQRGGRVVSEVVATMEEISH1796 
SSKKINDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAGAAKEIKALIGASVER1797 
VESGTQLVQNAGATMTEIVTSVQRVTDIIAEISAASHEQSDGIGQINVAVTQLDDMTQQNAALVEESAAAA1798 
ESLRGQSGRLQEAIAVFRLHDGAKAPAPAAWVPAPAVKPRGVSPAAAVKPALKSPLKAGVKAAAKPAVKVA1799 
AAPVGKPVPSPSPAASGSTDDWESF 1800 
>Collimonas_fungivorans_1 |WP_061540704.1 methyl-accepting chemotaxis 1801 
protein [Collimonas fungivorans] 1802 
MKIVNLKVGTRMGIGFAIVLSLSVISIAIGIWNLRQVATETQRMMESPLAKERIVSDWSVLTNAAIARTSF1803 
IVKSTDETLATTFAEDIDASAKKGTEIQNSLEPLLTSSLEKEKYALIKTLREKYQQSKVAAMKAKQGGKAE1804 
EASKIYNSEFMPTAKSYQGELFAFLSLQRKNIDQTGQQIAQLYSRSFNLMVLLGVLVIVLGAVCAFLISRS1805 



 

 

ITRPLGEAIKVAQTVASGDLSSRIEVKTSDETGQLMQALKDMNDSLLKVVSEVRSGTDTIATASNQIASGN1806 
LDLSSRTEQQASSLEETAASMEQLTSTVKQNADNARQANQLAVSASGVAVRGGGVVSQVVETMDLINTSAK1807 
KIVDIISVIDNIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSAVAAKEIKHLIDDSVEKVDV1808 
GVKLVGQAGATMGEIVDSVKRVTDIMSEITAASQEQTAGIEQVNQAIMQMDQVTQQNAALVEQAAAAAASL1809 
QDQAGNLVQVVSVFMTEGTQAHAGASLKAASRAAPVAAVPVYVAARNARLPSANVKTFKRVANASAAAGSE1810 
WDQF 1811 
>Achromobacter_spanius_1 |WP_050447183.1 methyl-accepting chemotaxis 1812 
protein [Achromobacter spanius] 1813 
MNNLKLGTRLAGGFGILLAMITVMCLVGLISLANINESVETVTQRSLIKERLISDWARNIQAGVTRTTAIA1814 
KSTDASLAAFFTDEAAASSRNSSALQQQIEPLIQTPEEKQLWQGVGKSRGDYLRTRDAIFKAKQSGDVDTA1815 
NRVFTQEFLPATRQFIDQITKLSALQRAEIDARAADIQSAYRTANFWMIVIGSVALISGLLLAVLLTRGIT1816 
RPLSAAVRVARTVAANDLTSTVIVKSRDEIGQLMQALASMNANLADTVARIRTGVDSMASASGEIAAGNAD1817 
LSSRTEQQAASLEETAASMEQLSSTVKLNADSARQANQLAATASDTASRGGATVSEVVSTMSAISSSSVKI1818 
ADIVSVIDGIAFQTNILALNAAVEAARAGEQGKGFAVVAAEVRTLAQRSAQAAKEIKTLIEDTVHKISQGS1819 
ISAERAGATMQEIVSSVQRVTDIMGEIAAASAEQADGIEQVNRAVSQMDEVTQQNAALVEEAAAAAGSMQD1820 
QAADLTRAVSAFKLPGSGAVAVERVAGGRALAMTGAVALRA 1821 
>Oxalobacteraceae_bacterium_AB_14_2 |WP_026334184.1 HAMP domain-1822 
containing protein [Oxalobacteraceae bacterium AB_14] 1823 
MNLLTQLRIGTRLALGFAIVLLLAICATSVALYNARANAEATRHMMEQPLAKERLASDWYVLIYSAVARTA1824 
LIARSSDDSLSTTFADVIGASVKRGGELMGSLKQLLATDQEKAVFEASVGLRNTYQKAKTDIMNAKKAGNA1825 
AEAERLYKDVFMPAAEAYQNKVKDLLSVQRKAIDDTAHAIDAANERSNMLLMVLAVLMVAIGTLAAWVISR1826 
SITVPLKSALEIASTVANGDLTTRFDAQTSQCEIGDLMTALKGMNDALRNVVSQVQSGTTTIATASNQIAA1827 
GNMDLSQRTEEQASSLEETASSMEELTSTVRQNAENAKQANQLAQAASDVAERGGAIVGQVVDTMGSIDAS1828 
SRKIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSAAAAKEIKELIGNSVQQV1829 
DLGAKLVQQAGATMGDVVASVRRVTDIMGEITSASSEQSIGIDQVNTAITQMDQVTQQNAALVEQAAAAAA1830 
SMQEQAARLADVAASFKLGDEAARPVPAPAARPAAPAARPALRQAAPARPAAKLGASKPATVGGEQDWEEF 1831 
>Janthinobacterium_sp._64_3 |WP_100874105.1 hypothetical protein 1832 
[Janthinobacterium sp. 64] 1833 
MHALSHLRIGTRLAAGFALVLLLSVISTSYALYSARVNAEATRQMMEKPLAKERLVSDWYVLIYSAIARTS1834 
MIAKSTDETLSSVFADTIADSTKQGSELLKKIEALLDSDEEKAIFKSSIAERVKYQDAKTLVMNARKAGNA1835 
AQAESTYRDSFAPAAAKYQNNVKALLAQQRQAIDATAHAIEAANGRSFTLLLTLCALVVALGSVCAWLITR1836 
SITAPLQAAVKVAETVAAGDLRTHFGTAASDEIGDLMRALHGMNEALRKVVSEVQTGTNAIATASGEIAAG1837 
NQDLSARTEQQASSLEETASSMEELTSTVKQNADNARQANQMAVAASSVAERGGSIVSQVVDTMGAIDTAS1838 
TKIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVATEVRSLAQRSAAAAREIKTLIGDSVEQVN1839 
NGTRLVQQAGSTMSEVVDSVRRVTDIMAEITAASAEQSMGIDQVNQAIAQMDQVTQQNAALVEEAAAAAES1840 
MQDQAARLAQVAAGFQLEHVTQAVAPVRAARPAPTQLAKPAARSATARQPSIAARSAPAARKPQVQVAGEQ1841 
DWEEF 1842 
>Acidovorax_oryzae_1 |WP_026434023.1 methyl-accepting chemotaxis 1843 
protein [Acidovorax oryzae] 1844 
MKFQDLSIGKRLALAFGLLTFFIVGMLAVGTWRLQSVAQDTAAMMNLPLAKERLISDWYRTIYTNVSRHAL1845 
VARSSDTALAGRFTQENAAASRQSTEQQQQLAQLISGPEEQALFDRAGVLRKQFVTARDAIYQAKVDGRSD1846 
DAQRILDTEFTPSGKGYLDALQALLDFQRKQINEAAASVHRNYESGRNALVLLGLLATVAAVALALGITRS1847 
VTRPLHRAVSVAEAVAGGDLTARSASTARDEMGQLLRALDAMATQLRDTVGQVRRGADGIALASSEIATGN1848 
LDLSSRTEEQASALQQTAASMEQMTATVRQNADNAAQADQLARSASDMAVRGGEVVGNVVTTMGGIHSASR1849 
KIVDIIGVIDSIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRTLAQRSATAAKEIKALIDDSVTQVDA1850 
GNRLVEEAGTVIRDVVTGVRRVTDIVAEISAASQEQTSGLEQVNRAVAQMDQVTQQNAALVEEAAAATGSL1851 
EAQASHLVQAVAVFRLAESGTAVPRLAA 1852 
>Janthinobacterium_sp._HH107_2 |WP_070312024.1 HAMP domain-containing 1853 
protein [Janthinobacterium sp. HH107] 1854 
MHALSHLRIGTRLAAGFALVLLLSVISTSYALYSASVNAEATRQMMEKPLAKERLVSDWYVLIYSAIARTS1855 
MIARSTDETLSNVFADTIADSTKQGGELLKQIETLLVSDEEKAIFKASIAERVKYQDAKTLVMNARKGGNA1856 
AQAESVYRDSFAPAAAKYQNNVKALLSQQRQAIDATAHAIEAANGRSFTLLLTLCALVVALGSVCAWLITR1857 
SITQPLKAAVKVAETVADGDLRTHFGTPASDEIGDLMRALHGMNEALRKVVSEVQTGTNAIATASGEIAAG1858 
NQDLSARTEQQASSLEETASSMEELTSTVKQNADNARQANQMAVAASGVAERGGGIVSQVVDTMGAIDTAS1859 
TKIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVATEVRSLAQRSAAAAREIKTLIGDSVEQVN1860 
NGTRLVQQAGSTMGEVVDSVRRVTDIMAEITAASAEQSMGIDQVNQAIAQMDQVTQQNAALVEEAAAAAES1861 



 

 

MQDQAARLAQVAAGFQLEHVATAAPVRAARPAKAAIATTQKLAPRPPQARAGKPAAPKAASAAARKTPSHI1862 
AGEQDWEEF 1863 
>Roseateles_depolymerans_1 |WP_058933831.1 methyl-accepting chemotaxis 1864 
protein [Roseateles depolymerans] 1865 
MKLNNMRLASRLAMGFGVVLVLLAAIVLIAGMSLGRTAESTRNMMAVPLQKERLVSEWYMLTLVGVKRYTA1866 
IAKSTDASLADYFANDVKISTARGNEIIKALDGLPKSDEEKKVVDRLIEARKVYTGTRDRIGAAKKAGNAD1867 
EAIRILEQEFRPQADTFLGNMVDYLKFQQKTLDEMAKEVDAATTSAQWRIGLIGALALVVGAVFAWVLTRS1868 
VTVPLIRAQQMVQAVASGDLTRSVKAEGRDEIAQMMTQLDAMRVSLQTAISTVRDSSENIQNACQEVSAGN1869 
QDLSQRTEQTAGNVQQAASAMEQLNGTVGQTAQSSREANQLATNAVEVATRGGQVVAEVVSRMQGIHGSSR1870 
KIADIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVATEVRNLAGRSAAAAKEIKSLIEASVEQVEA1871 
GTTLVNRAGDTMNEVVTAIQRVTGIVGEISVASAEQADGVSQVSGAVTQMDAATQQNAAMVEEIAAAASSL1872 
RGQAQSLVDAVRVFRL 1873 
>Janthinobacterium_svalbardensis_4 |WP_096237432.1 HAMP domain-1874 
containing protein [Janthinobacterium svalbardensis] 1875 
MHALSHLRIGTRLAAGFALVLLLSVVSTSYALYSARVNTEATRQMMEKPLAKERLVSDWYVLIYSAIARTS1876 
MIAKSTDETLSSVFADTIADSTKQGSELLKKIEALLDSDEEKNIFKASIAERVKYQDAKTLVMNARKAGNA1877 
AQAESAYRDSFAPAAAKYQNNVKALLSQQRQAIDATAQAIEAANRRSFTLLLTLCALVVALGSVCAWLITR1878 
SITQPLKAAVKVAETVADGDLRTHFGTPASDEIGDLMRALHGMNEALRKVVSEVQTGTNAIATASGEIAAG1879 
NQDLSARTEQQASSLEETASSMEELTSTVKQNADNARQANQMAVAASSVAERGGNIVSQVVDTMGAIDTAS1880 
TKIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVATEVRSLAQRSAAAAREIKTLIGDSVEQVN1881 
NGTRLVQQAGSTMSEVVDSVRHVTDIMAEITAASAEQSMGIDQVNQAIAQMDQVTQQNAALVEEAAAAAES1882 
MQDQAARLAQVAAGFQLEHVTPAVAPVRAARPARTAPAATPRLATQRQSQATASKPAAPRAAGAAARKTPS1883 
HVAGEQDWEEF 1884 
>Curvibacter_lanceolatus_2 |WP_031255881.1 methyl-accepting chemotaxis 1885 
protein [Curvibacter lanceolatus] 1886 
MSVFQRLRIGARLALAFAALILMMVVMLIVGVWRLQDIASQTHQMMERPLAKERLVSDWYRTIHTSVRRTT1887 
AVVKSADPALATFFAEENQAASKVSSQQQKDLEGLLETADEQAVFKQLLVHRIAYVKARDAITASKTAGQD1888 
EEVERLFRQDFQPAGANYLGSLQTLLDQQRRAIDQTAVLIEDNNRSGRNQMLVLGALAVVLAGALAVLITR1889 
SITQPLSQAVEVAHLVAAGDLRRQISSDRNDEVGQLLNALGTMNERLRDIVNQVRQGTHAMLHASSEIAQG1890 
NLDLSGRTESQASALEQTAASMEEITSTVRQNADNARQAKQLVQATSERATAGGQAVGQVVQTMGQIHASS1891 
GRIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRVLAQRSAQAAKEIKGLISASVENVD1892 
QGHQLVEGAGSTMAQVESGVRQVADIVAHIASASQEQTLGIEQINQAIAQMDSVTQQNAALVEQAAAATEA1893 
LQRQAEHLADLVAVFRLEGAGPALGYSRG 1894 
>Variovorax_sp._CF079_1 |WP_093109719.1 HAMP domain-containing protein 1895 
[Variovorax sp. CF079] 1896 
MFLSTISIAKRLAIVLGVILALFLASSVIAALKLRQLGVEITGMVQDNVRTERAGADWLRHTTSGVQRAAA1897 
IAKSSDASLIAYFAPATAASIKETNELQKFIEGQMVKPEERELFQKVGELRKDYLAAREEVSKLKLAGDLE1898 
GAGRVFSARFEPTSVSYLAGVKQMVDLQRAGLDAAAQRAEGLRAQTTMLLIVCSTLSLIFGTLLAWFLARS1899 
ITHPLRRAETMAQSIADMDLTGAPQASYANDETGRLLRAIDLMRTALQKSLQQVQGVVVNVSTASSQIASG1900 
NQDLSSRTEEQASSLEQTAASMEELTSTVKQNADNARQANQLALSASEVAVKGGDVVSQVVHTMASINASS1901 
KKIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAAEVRNLAQRSAAAAKEIKGLIDDSVGKVD1902 
AGSQLVGEAGKTMEEIVGSVKRVTDIIGEITAASHEQTQGIEQINQAITQMDQVTQQNAALVEEAAAAAQS1903 
LQEQAGSLSQAVSVFKLDGQQQVIRPVVPLARKAAAQPARARQAIAAPQRKQLAAAGTATGGGDWETF 1904 
>Roseateles_aquatilis_1 |WP_088386753.1 HAMP domain-containing protein 1905 
[Roseateles aquatilis] 1906 
MSSALTSHRSIGQRLGLVQAVVLFIALIGSALGYWGLSRVAAQTAAMYEDSIVTERVAADWYRNVFNGATR1907 
TTAIAASADAGLAIYFAQQAAESTKASTELQQRMEKLLTSPEERANFEKVVQLRKNYIAARDIISDAKKQG1908 
DMARAKQVFEQQFQAAAKDYLDGLRVVVQQQRDQLDAALAALRETNQRARWALVAFGLVALVVGGALATWL1909 
SRSITRPLGQAVDVADAIARFDLTHRIETGGNDETGQLLRSLDVMQRALLKLIGEVRGSTDSISTASAQIA1910 
SGNMDLSARTEQTASNLQEAAASLTELTGTVRQTADAATTANQLVSSASSTAQRGGAVMGQVVTTMGDISD1911 
SSRRIADIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAEAAKQIKTLIATSVER1912 
VESGSRLVSDAGSTMNDIVTSVQRVTDIIAEISAASQEQSDGINQVNAAVGHLDQMTQQNAALVEEAASAA1913 
ESLKDQSQRLSGAIAVFRLA 1914 
>Variovorax_sp._EL159_1 |WP_093240577.1 HAMP domain-containing protein 1915 
[Variovorax sp. EL159] 1916 
MFLSNVSIGKRLAIVLGAILALFLATSVAAVLKLQQLSLEIDAMIQDNVKTERAGSDWLRHTTSGVQRAAA1917 
IAKSGDTSLIEYFAPATAKSIKETNELQKFIETKLVRPAERELFEKVGNLRKAYLASREEVSKLKQIGDLA1918 



 

 

GASRAFEDQFQPTSTSYLAGVQQVVDMQREQLDAAAARAKDLQAQTRTLLIVCSAVSLVLGALLAWQLARS1919 
ITRPLRSAETIAQSIADMDLTGMPQPGYAKDETGRLLRALDLMRSALQGSLMQVHGVVMNVSTASTQIAMG1920 
NQDLSSRTEAQASSLEQTAASIEELTSTVKQNADNARQANQLATSASEVAVKGGSVVSQVVDTMGSINASS1921 
KKIVDIIGVIDGIAFQTNILALNAAVEAARAGDQGRGFAVVASEVRSLAQRSAAAAKEIKTLIGNSVEKVE1922 
EGSRQVADAGRTMDEIVGSVKRVTDIMGEISAASQEQTSGIEQINQAITQMDQATQQNAALVEEASAAAQS1923 
LQEQAGSLSKIVGEFKLEQGGQGGRSATPALGYAG 1924 
>Ideonella_sp._B508-1_1 |WP_022980002.1 methyl-accepting chemotaxis 1925 
protein [Ideonella sp. B508-1] 1926 
MNLNQMRLSHRLMAGFGLVLVLLGAVMAVGSMSLASTADETRQMMAVPLTKERLVGEWYRLSQVGVKRYTA1927 
IAKSSDPSLADFFAADVKVSTARGNEIIQQLDALPKNDAETAAVAQLAAARKDYIAMRDRIAAAKKAGDAQ1928 
EAQRVLEQDFLPRANAYLAKMQEYLQLQQSILDGMAARVSERTSAAQWRMGTLGLLALLAGAGCALWLTRS1929 
VTRPLQQASRLAEAVAAGDLTHRVQIEGQDEIATMMRALDRMGESLHRAVDQVRSSSENIQTACREVSMGN1930 
QDLSHRTEDTASNLQRAASAMSQLNSSVSQTAQAAQEANHLAASAVTVAGRGGEVMGQVVQTMEGIHASSR1931 
KIADIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRNLASRSAEAAKEIKSLIGASVEQVES1932 
GTSLVAHAGQTMDEVVGAIRRVTDIVGEISVASAEQARGVAQISTAVSEMDAATQQNAAMVEQMAAAASSL1933 
QGQAQNLVGAVQVFQLADAEPALPV 1934 
>Variovorax_sp._JS1663_1 |WP_086920191.1 HAMP domain-containing protein 1935 
[Variovorax sp. JS1663] 1936 
MFLDNLSIGKRLAFVLGLILALFLASSVVSALKLSQLGDEITLMTEQKVKAERAGADWLRHTTSGVQRAAA1937 
IAKSSDASLIAYFAPFTAASIKETNELQKFIETQMTTPEERQLFDKVGELRKNYLAAREEVSKLKLAGDLE1938 
GAGRVFDARFEPTSVAYLAGVQQIVDLQRAGLDAAAQRAEALRTQTTTVLVTCSALSLVAGVLLAWFLARS1939 
ITRPLRLAERTAGAIADMDLSGQPQARYAGDETGRLLQAIDRMRAALQNALQQVQGVVGNVSTASTQIASG1940 
NQDLSSRTEEQASSLQQTAASMEELTSTVKQNADNARQANQLAMSASEIAVKGGGVVSQVVDTMGAIHASS1941 
RKVVDIIAVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAAEVRNLAQRSAAAAKEIKGLIDDSVGKVD1942 
TGSALVSEAGRTMNEVVDSIRRVTDIMGEITAASHEQTQGIEQINQAITQMDEVTQQNAALVEEAAAAASS1943 
LQEQAGKLSEVVGVFRLGERPLEAAMPARSAVTPAPRPATLPRGKTQARTARPPQLAAAADARDGDWETF 1944 
>Variovorax_sp._YR266_2 |WP_093176484.1 HAMP domain-containing protein 1945 
[Variovorax sp. YR266] 1946 
MFLSNVSIGKRLAIVLGTILALFLATSVAAVWKLQQLSQEIDAMIEDNVKTERAGSDWLRHTTSGVQRAAA1947 
IAKSSDASLIDYFAPATAKSIKDTNELQKFIEGKLAKPEERELLEKVGNLRKAYLASREEVSKFKLKGDLE1948 
GANRIFDSQFQPTSVSYIAGVQQVVDMQREQLDAAAARANNLRAQTSTLLIVCSAVSLVLGTLLAWLLARS1949 
ITRPLRSAETIAQSIAEMDLTGAVQPSYAKDETGHLLRALDQMRTALQGSLTQVHGVVMNVSTASSQIATG1950 
NQDLSSRTEEQASSLEQTAASLEELTSTVKQNADNARQANQLATSASEVAVKGGSVVFQVVETMGSINASS1951 
KKIVDIISVIDGIAFQTNILALNAAVEAARAGDQGRGFAVVASEVRSLAQRSAAAAKEIKTLIGDSVDKVE1952 
EGSRQVADAGRTMEEIVGSVKRVTDIMGEISAASQEQTSGIEQINQAVTQMDQATQQNAALVEEASAAAQS1953 
LQEQAGSLSRIVGRFKLERQHTAASATTSVSALGTYAPNAPRAYQELIASH 1954 
>Herminiimonas_arsenitoxidans_1 |WP_076592488.1 HAMP domain-containing 1955 
protein [Herminiimonas arsenitoxidans] 1956 
MSFLSNVRIGTRLAIGFILVLALSVASISVALIHAKQNADATRNMMEKPLTKERITSDWYVLIYSAIARTS1957 
MIAKSSDDTLSVVFADVIADSTKRGTVLLKSLETLLTSDEEKKMYQASIDLRKTYQSSKDAVMAAKKAGDK1958 
AEADRVYSDVFLPSAKAYQDKVLEFLSMQRKTIDDIAASIDAAQQRSWNLMVLLGILMVALGAICAIVITR1959 
SITRPLKQAIEVASSAAAGDLTSEIGPQPKDEIGDLMRALGGMNDGLKQIVNDVKAGTDFINTASAEIASG1960 
NLDLSSRTEQQAASLEETASSMEELTATVKQNAENAQQANQLAVSASTVAAKGGAVVKEMIDTMGAINGSS1961 
RKIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVATEVRNLAQRSAAAAKEIKSLIDDSVNNVD1962 
AGSKLVAEAGKTMDDVVGSIRHVTDIMNEIMAASQEQSSGIEQVNTAIGQMDQVTQQNAALVEEAAAASQS1963 
LRDQADKLAQIVSVFKLDSKQAAHAGNHTLTHRSHPSLGYDAEPFRN 1964 
>Janthinobacterium_sp._CG23_2_1 |WP_063896263.1 methyl-accepting 1965 
chemotaxis protein [Janthinobacterium sp. CG23_2] 1966 
MSFLSQRIIAYWNYLILNYQENNMLPNLRIGSRLAAGFAIVLALSILSTAYAMLAARANARATQGMMAQPL1967 
AKERMMSDWYVLTYSAVARTALIARSTDDTLATTFAATIADSVKRSTELIRQIEPLLADDQEKAMLQAILA1968 
QRAAYQAAKEKVVAAKKAGDSAATGLAFDASFLPAASAYQNSIQAMLAMQRKSIDETASAIEQANSRTVAL1969 
LLLLGTLAVLTGAACAVLITRSITVPLKAAVALAGTVASGDLSTRFGPAARDEIGDLMRALQAMNDALTRV1970 
VSQVQNGTKAIAIGSTGIAAGNLDLSARTEQQASSLEETAAAMEELTSTVRQNADNAHQANQLALAASQVA1971 
RKGGAIVGQVVDTMGSIEASSRKIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRTLAQ1972 
RSAGAAREIKALIGDSVAQVSNGTRLVREAGSTIGDVVDSVARVTDIMSEISAAGNEQRAGIGQVNQAIAQ1973 
MDQVTQQNAALVEEAAAAAASLEEQAARLAHVAAGFTLTAPGRRPRVAGRMALTLAA 1974 



 

 

>Aquincola_tertiaricarbonis_1 |WP_046114622.1 methyl-accepting 1975 
chemotaxis protein [Aquincola tertiaricarbonis] 1976 
MFLSSMSIGKRLAVVLGVILSLCFASSLFAVVKLRHIGQHVDKMVTDNARTERATADWLRNTTAGVQRAAA1977 
IAKSSDSGLIEYFAPATAASIAETNKLQEQIDKAMRTPEERKLFDEVGAMRKAYLAARAEVSKLKQAGDLA1978 
GASKLFDERFEPTAKAYLAGVTQIADLQRSYLDQAAAQSAELTERTASLLVACAVLATGLGVVLAWLLAGS1979 
ITRPLREAEKRASAIAQMDLTGQPQARYASDETGQLLRAIDAMRSALQQALGQVRGVVDSISTASSEIATG1980 
NHDLSARTEQAASNLQQTASSMEELTATVHQSADMASQVNQLAASAVDAARRGGQVVSQVVSTMEEIHSSS1981 
RKVADITGTIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRLLAQRSAEAAREIKALIGASVDKVE1982 
HGTRLVQEAGGTMEDVVTSAQRVTDMIGEVTVATAEQRDGIGQVNGAVSQLDQMTQQNAALVEQSTAATTS1983 
LQEQAQRLAGVVAGFRLQGR 1984 
>Duganella_phyllosphaerae_1 |WP_070248719.1 HAMP domain-containing 1985 
protein [Duganella phyllosphaerae] 1986 
MNFLSHTRIGTRLAVAFGIVLLLALVATTVGLLNARSQANATREMMEKPLAKERLVSDWYVLMYSAIARTE1987 
LIARSKDATLPTIFADVIAASSKRGAELMGKVKELVASDEERAMFDKIVVLRTNYQNLKTAVGKARAAGDD1988 
AASEKIFNGEFIPAAKAYSVAVEGLLAHQRKAIDATARAIDAANDRANQLLLLLTVLMVTIGSAAAWVISR1989 
SITVPLKSAVDIAAKVADGDLTTRFDTQVQRSEIGELMTALKGMNDALVNVVSQVQTGTRTIASASHEIAA1990 
GNMDLSQRTEEQASSLEETASSMEELTSTVRQNADNARQANQLAKTASEVAEKGGAIVSQVVNTMGTINDS1991 
SRKIYDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSAGAAKEIKELIGNSVDQV1992 
DIGSKLVQEAGATMDDVVASVRRVTDIMGEITSASSEQSIGIDQVNTAITQMDQVTQQNAALVEEAAAAAA1993 
SMQEQAERLADVASSFRLEAGMAAAPAVAAAPRKVAPATRPVAARQPAPALKTAVKLTTKPATKPAPKPAL1994 
ASAPRKPATVGSDQDWEEF 1995 
>Massilia_sp._B2_1 |WP_099875675.1 HAMP domain-containing protein 1996 
[Massilia sp. B2] 1997 
MFPNVRIGSRLAIGFAIVLVLSILSTGYAMMAASENARATERMMAQPLTKERMISDWYVMTYSAVTRTSLI1998 
ARSADDTLSTTFAVAIADSVKRSTELIRQIEPLLTSDEEKATMQAILAQRATYQAAKEKVMAAKKAGDGAS1999 
TDLAFNGTFLPAASAYQNGIQAMLGMQRKTIDDTAVAIEKSNRRTISLLLLLGTLAVLTGAVCAFLITRSI2000 
TGPLKAAVAVAGTVAGGDLTTEFGHAARDEIGDLMRALQAMNDSLTRVVSEVQSGTNAIAIGSTEIAAGNL2001 
DLSARTEQQASSLEETAASMEELTSTVRQNADNAHQANQLALAASQVARKGGAIVSQVVETMGSIEASSRK2002 
IVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRTLAQRSAGAAKEIKGLIGDSVAQVSNG2003 
TRLVQEAGTTIGEVVDSVARVTDIMSEITAASNEQRVGIDQVNEAIAQMDQVTQQNAALVEEAAAAAGSLE2004 
EQAARLADVAGGFKLAATSKGRPQRVAGKMPLKLAA 2005 
>Duganella_sp._CF458_2 |WP_090439479.1 HAMP domain-containing protein 2006 
[Duganella sp. CF458] 2007 
MQFLSQLRIGPRLAAGFGIVLLLSAIGTSYALYHSNETANATRAMMDRPLAKERIVSDWYVLIYSAIARTQ2008 
MISRSSDAELSNTFATAIADSAKRGAELLKSIEGLLETDEERKIYQDAVTIRGKYQDAKNQVMNAKKAGDA2009 
AEGERLYREVFDPAAKAYQEKVKELLAQQRKAIDATAAGINEANARSNRLMLTLGVLLLAFGAWAAWVISR2010 
SITVPLNSALGIANTVAEGDLTTRFDEHTARDEIGDLMKALRGMNDALRRVVSQVQTGTTAIATASSEIAE2011 
GNLDLSSRTEQQASSLEETASSMEELTSTVRQNADNANQANQLAQAASDVAARGGEIVGQVVQTMGSIDAS2012 
SRKIVDIIGTIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSAAAAREIKELIDNSVVQV2013 
NAGTSLVQQAGTTMGEVVTSVRRVTDIMGEITSASREQSVGIDEVNQAIGQMDQVTQQNAALVEEAAAAAA2014 
SMQEQAAQLAQVAASFKLGTDAVARWSAQPRAAARAVEYGARDGSAASSEGSSARTKRLTAPDQRASSRAA2015 
ASDASTTADRTSDRRSKTERRTPAAANDEWEEF 2016 
>Morganella_morganii_1 |WP_071233384.1 HAMP domain-containing protein 2017 
[Morganella morganii] 2018 
MLHPGIQERWIVNKYKISTRLTAGFGVLIVCSLLMMVCGIWQLWQTDKNVHRMTAFPVLKERIAADWYAAV2019 
STSTQRVSALAQSTDSSLGETFAAENIKSGKAVSELLSRFSELVNTPEEGHFLTTLIDIRAAYVRARDEVT2020 
LANRRGEYDVAGQRYSADFITAAHDYLGILNEIRDYQRDTISLMKSDIDKKTTDGYIFLGLLGFIITVAGS2021 
LMAWRLSLSIITPLNSATGLTKSVTEGDLTAEVCIRGRDETAGLLHSVQEMTVRLRDIAGNVRQGAAAVSG2022 
AATLMTEANTELSGRTEEQSAALQESAAAIEQLASTVRRNADNAGHAELLVKTTAEQARSGAQLMENVIKT2023 
MRDIESASDKIVDIIAVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRNLAQKSADSAKEIKMLI2024 
GTSVQTVGAGHILVDKAGEAMTGIASNILQVSDLVTEITDAGREQAQGIDQISVAVSQMEHSTQQNVSLVS2025 
EASSAMLSLQQQAEQLEQVVSIFRLPDDSGMAGEKNDG 2026 
>Mitsuaria_sp._HZ7_1 |WP_088406013.1 HAMP domain-containing protein 2027 
[Mitsuaria sp. HZ7] 2028 
MSNTNVRGSIGRRLGLVQALVLVIALIGSAMGYLGLSRVAAQTEAMYQETIVTERVASDWYRNVYNGGTRT2029 
TAIAVSADPALATFFAEQAAESTKSSTELQTRMDKLLDSPEERAAFDRVIELRKAYIKVRDTITEAKKQGD2030 
PARAKQLFDEQFKPAAAAYLESIRVIAQQQRDQLDTALKALSDTNARARTALVVFGLVALAAGGALAVWLT2031 



 

 

RSITRPLAQAAEVADAISRFDLTRRIETTSGDETGQLLRSLSEMQGALVRLIGEVRGSTDSIGTASAEIAT2032 
GNMDLSARTEQTASNLQQAAASLTQLTGTVRQTADAATTANQLAGSAAETAQRGGAVMGQVVATMGEISDS2033 
SRRIADIIGTIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAQAAKEIKTLIATSVERV2034 
DSGSRLVSDAGTTMNDIVTSVQRVTDIIAEIRAASQEQSDGINQVNAAVGHLDQMTQQNAALVEEAASAAE2035 
SLKDQSNRLSTAIAVFRLN 2036 
>Duganella_sp._Root1480D1_2 |WP_082565276.1 HAMP domain-containing 2037 
protein [Duganella sp. Root1480D1] 2038 
MQFLSQLRIGPRLAAGFGIVLLLSALGTSYALYHSNDTANATRAMMDRPLAKERIVSDWYVLIYSAVARTQ2039 
MIARSSDGELSNTFATAIADSAKRGAELLKSIEGLLETDEERKIYQDAVAIRAKYQDAKNQVMNAKKAGDA2040 
AEGERLYREVFEPAAKAYQEKVKDLLAQQRKAIDATAASINEANARSNRLMLTLGILLLAFGGWAAWVISR2041 
SITVPLNSALGIANTVAEGDLTTHFDEQTARDEIGDLMKALRGMNDSLRRVVSQVQTGTTAIATASSEIAE2042 
GNLDLSSRTEQQASSLEETASSMEELTSTVRQNADNANQANQLAQAASDVAARGGEIVGQVVETMGSIDAS2043 
SRKIVDIIGTIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSAAAAKEIKELIDNSVVQV2044 
NAGTSLVQQAGTTIGEVVNSVRRVTDIMGEITSASREQSVGIDEVNQAIGQMDQVTQQNAALVEEAAAAAA2045 
SMQEQAAQLAQVAASFKLGTEAVARWSAQPRRVADGGGAAEVEAARPKRLSAPDQRAMPRAAPRTAGSSAS2046 
SASDHATDRRTKTERRAPATPNDEWEEF 2047 
>Polaromonas_jejuensis_1 |WP_068834368.1 HAMP domain-containing protein 2048 
[Polaromonas jejuensis] 2049 
MNLANLKIGTRLGMGFALVLLLLTVIAGLGVWRLQNVGDATQEMVKEALVKERLAAHWLVATGTNSVRTFA2050 
LVKSTDLEDQKYFQKGITQTSLGITENSKKLVSMLDTPEEKSLYEESMAKRAAYIDLRTAALKLKADGQHA2051 
QAVQLADAKLVPALEAYDASIRNMLLHQEANIDQTASAIDALYRSGRFSLIALTLIALAMGGMLAWWLTIG2052 
ITSPLKQAVQVAQTVASGDLTSHIESTARDETGQLMQALKAMNDSLVGIVGQVRQGTDTMATASSQIAAGN2053 
QDLSSRTEEQASSLEETAASMEELTSTVKQNADNARQANQLAVSASSVALKGGSVVAQVVDTMGAINASSR2054 
KIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAAEVRNLAQRSAAAAKEIKVLIDDSVGKVEE2055 
GSQQVSQAGKTMDEIVDSVKRVTDIMAEITAASQEQTAGIEQINQAITQMDQVTQQNAALVEEAAAAAQSL2056 
QEQASGLSRVVSVFKLDHAQQMHVAPAKPAIAAPRRAQPAGQLAAAA 2057 
>Mitsuaria_sp._7_1 |WP_067279719.1 methyl-accepting chemotaxis protein 2058 
[Mitsuaria sp. 7] 2059 
MMSNTNVRGSIGRRLGLVQALVLVIALIGSAMGYLGLSRVAAQTEAMYQETIVTERVASDWYRNVFNGGTR2060 
TTAIAVSADPALATFFAEQAAESTKSSTELQNRMDKLLNSPEERAAFDRVIELRKAYIKVRDTITEAKKQG2061 
DPAKAKQLFDEQFKPAAASYLESIRVIAQQQRDQLDTALKVLAETNARARTALVLFGLVALAAGGALAVWL2062 
TRSITRPLAQAALVADAIARFDLTGRIETAGGDETGQLLRSLSEMQGALVRLIGEVRGSTDSISTASAEIA2063 
TGNMDLSARTEQTASNLQQAAASLTQLTGTVRQTADAATTANQLAGSAAETAQRGGAVMGQVVATMGEISD2064 
SSRRIADIIGTIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAQAAKEIKTLIATSVER2065 
VESGSRLVSDAGTTMTDIVTSVQRVTDIIAEIRAASQEQSDGINQVNAAVGQLDQMTQQNAALVEEAASAA2066 
ESLKDQSTRLSTAIAVFRLT 2067 
>Herbaspirillum_sp._CF444_10 |WP_007881303.1 methyl-accepting 2068 
chemotaxis protein [Herbaspirillum sp. CF444] 2069 
MKQLSNMRISSRLIFGFAIVLILAIISTSMGLINAKRNAESTRAMMELPLAKERLVADWFVLTYSAIVRTS2070 
MIARSSDVNLADTFKEAIAASVVSGSGIIKQIEPRLSSEDEKALFKEIIAARNTYQAAKELVMNTRKTGDA2071 
AAAEKAYKDVFEPASKAYADKVHGLLAMQRKAIDQMAVDIDRTNTRGMQLMMALGVLLVVISVVAVIIISR2072 
SITTPLKRALQVARMVAAGDLTANIEKHGKDEIAELMRALDEMNEALRKIVSEVQTGTESISTAANEIASG2073 
NFDLSSRTEQQAGSLEETAASIEQLTSTVKQNAENARQANQLAQSASDVAVKGSGVVSQVVDTMGAINASS2074 
NKIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAAAAKEIKMLIGDSVEKVG2075 
SGSRLVEQAGVTMSEMVESVKRVTLIMSEIATASQEQSQGIEQINQAVTEMDNTTQQNAALVEQASATSEL2076 
LQAQAGKLAEAGRHFKLGHA 2077 
>Duganella_sp._Leaf61_3 |WP_056140634.1 methyl-accepting chemotaxis 2078 
protein [Duganella sp. Leaf61] 2079 
MNFLSHTRIGTRLAAAFGIVLLLALVATTVGLMNARSQAIATREMMEKPLAKERLVSDWYVLMYSAIARTE2080 
LIARSKDASLPTVFADVIAASSKRGAELMGKVKELVASDEERVMFDKIVVLRTNYQNLKTAVGNARKAGDD2081 
AAAEKIFTGEFTPAAKAYSVAVEGLLAHQRKAIDDTAHAIDAANDRANQLLLVLTVLMVTIGSLAAWIISR2082 
SITVPLKSAVDIAAKVADGDLTTRFDTQVQRSEIGALMTALKGMNDSLVNVVSQVQTGTRTIASASHEIAA2083 
GNMDLSQRTEEQASSLEETASSMEELTSTVRQNADNARQANQLARTASEVAEKGGAIVGQVVSTMGTINDS2084 
SRKIYDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSAGAAKEIKELIGNSVDQV2085 
DIGSKLVKEAGATMDDVVASVRRVTDIVGEITSATSEQSIGIDQVNTAITQMDQVTQQNAALVEEAAAAAA2086 
SMQEQAERLADVASSFRLEAGAVSVPVAATATARKLAAVKPVAARRPAPALKPASRPATKPALTSVPRKPA2087 
TVGGDKDWEEF 2088 



 

 

>Variovorax_sp._HW608_1 |WP_088957862.1 HAMP domain-containing protein 2089 
[Variovorax sp. HW608] 2090 
MKFLSNVRIGTRLAIGFGIVLALTIVSSVFALVSARSTAEATRQMMESPLAKERLISDWYVLTYSAIARTS2091 
MIAKTTDETLPVTFADVISDSVKRGTEINSKVEALLVTDDEKSMFKSIMERRAKYQAAKEVVSKAKASGDS2092 
AETERAFKEQFQPAAKAYETGVLDLLSMERKAINDMSQAIDAANARAFTLRVAFFVLTMVFGGGFAVLISR2093 
SIVKPLGEAVKLAETVAAGDLSSRIEVQSKDETGQLMRALKEMNESLARVVGEVRTGTDTIATASTQIASG2094 
NQDLSSRTEEQASSLEETAASMEELTSTVKQNADNARQANQLAVSASEVAVRGGSVVSQVVDTMGSINASS2095 
RKIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGKGFAVVAAEVRNLAQRSAAAAKEIKGLIDDSVGKVE2096 
EGSRQVAEAGRTMDEIVGSVKRVTDIMGEITAASQEQTSGIEQVNQAIAQMDQVTQQNAALVEEAAAAAGS2097 
LQDQATSLVQAVSVFRLDAHAQVKAAPAAKRAPPAAPKGRARPAPAVRGKAVKTEPRLATSGAASGDWTEF 2098 
>Variovorax_sp._KK3_1 |WP_077003508.1 HAMP domain-containing protein 2099 
[Variovorax sp. KK3] 2100 
MKSFSNLRIGTRLALGFGVVLLLTLLSAAFALVSASRNAEATRVMMQSPLVKERLISDWYVLTYSAIARTA2101 
MIARTSDATLPVTFAEVIADSTKKGTETMGKVEALLFTDEEKTAFKSIVDLRAKYQLAKDAVQKAKAGGSV2102 
QESEAVYKDVFQPAAKAYENEVLALLSIQRKDIDRMSGEIDAANAASLKLRLAMTALTLLAGAACAFLIAR2103 
SITRPLGQAVKVAETVAGGDLSARIEVESRDETGQLMQALKNMNESLARVVTQVRSGTDTIATASGQIASG2104 
NQDLSSRTEEQASSLQQTAASMEELTSTVKQNADNARQANQLALSASEVAVKGGEVVNQVVDTMGSIHASS2105 
KKIVDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAAEVRNLAQRSAAAAKEIKGLIDDSVGKVD2106 
AGSELVAEAGRTMNEVVDSVKRVTDIMGEITAASHEQTQGIEQVNQAITQMDQVTQQNAALVEEAAAAAAS2107 
MQEQAASLVQAVGVFRLGDDLAVAKVLAQAKATSRSVQPLVKVPVRTAAASAPERRVAVKPAAKPAASTAA2108 
PSGDWTEF 2109 
>Variovorax_sp._WDL1_2 |WP_068675583.1 HAMP domain-containing protein, 2110 
partial [Variovorax sp. WDL1] 2111 
MKNWKIGTRLGIGFALVLALLAIVAGIGVLRLQNVGKAMEEMVQRSLVKERLAATWLQNTSNNSIRTFALL2112 
KSNDAEVQDFLQKNITKTSALISETQKKLEGLLDTPEEQAISAEIKKRRSDYLGLRNGILKLKAEGGQDEA2113 
ARLTNEKLIPMLDAYDASIRGMLTHQAARIDLAAGSVDTLYRSGRMNVIVLALVALALGAVLAWLLTRSIT2114 
RPLNEAVQVAQTVAAGDLRSEVVVKTGDETGLLMQALQGMNASLARVVGQVRNGTDTIAAASTQIASGNQD2115 
LSTRTEEQASSLQQTAASMEELTSTVKQNADNARQANQLALSASEVAVKGGSVVSQVVDTMASIHASSRKI2116 
VDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSAAAAKEIKGLIDDSVGKVDAGT2117 
TLVGEAGKTMEEIVGSIRRVTDIVGEISAASHEQTQGIEQINQAITQMDQVTQQNAALV 2118 
>Variovorax_sp._YR750_1 |WP_093202010.1 HAMP domain-containing protein 2119 
[Variovorax sp. YR750] 2120 
MFLSNVSIGKRLAIVLGIILALFLATSAAAVWKLQQLSREIDAMIEDNVKTERAGSDWLRHTTAGVQRAAA2121 
IAKSSDASLIDYFAPATAASIKNTNELQKFIEEKLVKPDERALLEKVGNLRKAYLGAREEVSKLKLAGDLD2122 
GANRVFDSQFQPTSVSYIAGVQQVVDMQREQLDAAAARANNLRAQTSTLLIVCSAVSLALGALLAWLLARS2123 
ITRPLRSAESMAQSIAAMDLTGKAQSSYASDETGHLLRALDQMRDALQGSLAQVHGVVANVSTASTQIAVG2124 
NQDLSSRTEEQASSLEQTAASLEELTSTVRQNADNARQANQLAASASEVATRGGNVVFQVVETMGSINASS2125 
KKIVDIIGVIDGIAFQTNILALNAAVEAARAGDQGRGFAVVASEVRSLAQRSAAAAKEIKTLIGDSVEKVE2126 
EGSRQVADAGRTMEEIVGSVKRVTDIMGEISAASQEQTSGIEQINQAVTQMDQTTQQNAALVEEASAAAQS2127 
LQEQAGSLSQIVGRFRLEHQRQAEEDTTPGIAFSPMHLIAAR 2128 
>Variovorax_soli_1 |WP_068642850.1 HAMP domain-containing protein 2129 
[Variovorax soli] 2130 
MQFLRNMLIGRRLALGFGLVLVLSLASTAFTLQSMRSSAQTTQQTVLGPLAKERLVSDWYVLTYSAIARTE2131 
LIARSTDAALSKTFAEVIAASSKKGSETMAKVEPLLVTDEERAIFKHIGELRAKYQSAKELVMNTKTAGDA2132 
ALAERQFNEVFMPAAKTYEKRVLDLLSHERQTIDAAVVAAREASAERFMTLMLFAAVSLVAGVAASLLIAR2133 
SIVRPLGQAVDVARTVAGGDLGSRIVVDSRDETGQLLEALREMNDSLARVVGEVRSGTDNIATASGQIATG2134 
NQDLSSRTEEQASSLEETAASMEQLTSTVKQNADNARQANQLAVSASEVAVKGGTVVGQVVDTMASINESS2135 
RKIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAAEVRNLAQRSAAAAKEIKGLIDDSVGKVQ2136 
AGSELVGEAGQTMQEIVGSVKRVTDIMGEITAASQEQTAGIEQINQAITQMDQVTQQNAALVEEAAAAAAS2137 
LQEQAGGLVQAVSVFRMGGASQAAPAARKPAGTAVARKATAPAGKARASAKAKPSVRETTRAEPAMAPSGA2138 
SSAAGDWTEF 2139 
>Variovorax_boronicumulans_1 |WP_095946608.1 HAMP domain-containing 2140 
protein [Variovorax boronicumulans] 2141 
MTFFSNLRIGTRLTLAFAIVLGLTLISSAVGLMSAHKNAEATRIMMQSPLAKERLISDWYVLTYSAIARTS2142 
MIARTTDEALPMLFADVISESVKKGSETMAKVEALLVTDEEKATYKSIVELRAKYQAAKDEVTRAKASGNT2143 
VETVRAYQLSFQPAAKAYENRVLELLAIERRAIDDMSHAIDAANAKSFNLRLLLTALTVLLGGLFAFFISR2144 
SIVRPLAKAVGVAETVAAGDLSANIRVDSRDETGQLMQALKDMNANLAKVVGEVRTGTETIATASGQIASG2145 



 

 

NQDLSSRTEEQASSLEQTAASMEELTSTVKQNADNARQANQLAVSASEVAVKGGAVVSQVVDTMGSINASS2146 
KKIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAAAAKEIKTLIGDSVEKVE2147 
EGSKQVAEAGRTMEEIVGSVKRVTDIMGEITAASQEQTSGIEQINQAITQMDQVTQQNAALVEEASAAAQS2148 
LQEQAGALVQAVSVFKLDANAVATTRASFTRITPIPKPPKPTPKPRAKALPTRREPTGTPQLAMAGDAKGD2149 
WSEF 2150 
>Acidovorax_temperans_1 |WP_044396904.1 HAMP domain-containing protein 2151 
[Acidovorax temperans] 2152 
MFLNQISIGKRLTLVLGVILALFLASSVVAVVKLRQLGAEIDTVVNDNVKTERAGSDWLRHTTSGVQRAAA2153 
IAKSSDASLIAYFAPATAASIRDTNELQKFIESKMVTPEEKQLFAKVGELRKHYLAAREEVSKHKQAGDAD2154 
AANKVFTERFEPTSRSYLAGVQQLVDGQRAQLDAAGKRSEDLRAQNTLLLQICTAVSLLLGALLAWLLANS2155 
ITRPLRHAETIAEAIADMDLTGAPQSIYANDEPGRLLRALDLMRSALQRSLLQVRGVVDSISTASTQIAIG2156 
NQDLSARTEQTASSLQETASSMEELTSTVRQSADSAVQANQLATSAAQVAQRGGDVVSQVVSTMDEINASS2157 
KKISDIIGTIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAQAAKEIKTLIGVSVEKVE2158 
SGSALVQNAGTTMDEIVSSVRRVTDIIGEISAAASEQSQGIGQVNVAVTQLDQMTQQNAALVEESTAAAES2159 
LKEQAARLADVVGAFRLGASAGAPRLR 2160 
>Collimonas_arenae_1 |WP_082797792.1 HAMP domain-containing protein 2161 
[Collimonas arenae] 2162 
MALANTRIGVRLAIGFTLILLLVVVITGVGIWRLQQTGAAVNAMVSQFLVRERLAAEWQDAVTINAVRTMA2163 
VVRSNDSKTQQAFQSEMSATSERASELQTKLHGLSSEEGRQALGEIAAARAAYTELRESVLTTRQHGSAET2164 
VNAMIEKELDPARKEYMAKLQKFVDVQRKAIDDEALKIDANYRSGRILLIAFGSLAIILGALLSWRLTAGI2165 
VNPLQAAVAVARRVAAGDLTSTIEVKSRDETGQLLQGIKEMNRALQDTVSRVRNGTDNIVTASRQIAAGNL2166 
ELSSRTEQQAASLEQTAASMEQLTSTVKQNADNARQANQLAENASSVALGGGRMVSEVVATMSQIKESSHK2167 
INDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAAEVRNLAQRSAVAAKDIKLLIGDSVDKVDAG2168 
NRQVDAAGKTMSEIVDSIRRVVDIMAEIAAASTEQSSGIEQVNQAVVQMDQATQQNAALVEEAAAAAHSLQ2169 
EQADELLQAVHIFNLADEEEMHPPGGSGKETVVSLPTRQESSEVQFNDVNKVPFLAAAN 2170 
>Variovorax_sp._RO1_1 |WP_101489176.1 hypothetical protein [Variovorax 2171 
sp. RO1] 2172 
MTFFSNLRIGTRLTLAFAIVLGLSIISSAVGLMSAHKNAEATRIMMQSPLAKERLIADWYVLTYSAIARTS2173 
MIARTTDEALPMLFADVISESVKKGTETMAKVEALLVTDEEKATYKSIVELRAKYQSAKDDVTRAKASGNT2174 
VETVRAYQLSFQPAAKAYENRVLELLAIERRAIDDMSHAIDAANAKSFNLRLLLTALTVLLGGLFAFFISR2175 
SIVRPLAKAVGVAETVAAGDLSANIRVDSRDETGQLMQALKDMNANLAKVVGEVRTGTETIATASGQIASG2176 
NQDLSSRTEEQASSLEQTAASMEELTSTVKQNADNARQANQLAVSASEVAVKGGAVVSQVVDTMGSINASS2177 
KKIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAAAAKEIKTLIGDSVEKVE2178 
EGSKQVAEAGRTMEEIVGSVKRVTDIMGEITAASQEQTSGIEQINQAITQMDQVTQQNAALVEEASAAAQS2179 
LQEQAGSLVQAVSVFKLDANAVATTRASFTRITPIPKPPKPTPKPRAKALPTRREPTGTPQLAMAGDAKGD2180 
WSEF 2181 
>Variovorax_sp._YR752_3 |WP_097198356.1 HAMP domain-containing protein 2182 
[Variovorax sp. YR752] 2183 
MKFLSNLRIGNRLAVAFAIVLGLTVISTAIALVSSRNNAEATRVMMQSPLAKERLISDWYVLTYSAIARTS2184 
MIARTTDETLPVVFADVISDSVKKGSETIAKVEKLLVTEEEKAVLKSILDLRAKYQTAKDDVGKAKASGNA2185 
VDTARAFKESFQPAAKAYETRVLDLLSMERQAIDDMSQAIDAANTRSFNLQLLLTVLTVVSGGIFAFFISR2186 
SIVRPLAQAVQVAETVAAGDLSMHIEVESRDEAGQLMQALKNMNANLAKVVGEVRTGTETIATASGQIASG2187 
NQDLSSRTEEQASSLEQTAASMEELTSTVKQNADNARQANQLAVSASEVAVKGGSVVSQVVDTMGSINASS2188 
KKIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAAAAKEIKTLIGDSVEKVE2189 
EGSKQVEEAGRTMDEIVGSVKRVTDIMGEITAASQEQTSGIEQINQAITQMDQVTQQNAALVEEASAAAQS2190 
LQEQAGALVQAVSIFKLDEGRQAAPRAQARTQPAKRVGSPLPATPQLAVAGAGAGDWREF 2191 
>Mitsuaria_sp._PDC51_2 |WP_091731740.1 HAMP domain-containing protein 2192 
[Mitsuaria sp. PDC51] 2193 
MSNTNARGSIGRRLGMVQTGVLVIALIGSALGYWGLNRVAEQTAAMYTDAIVTERAASDWYRNVFNGTTRT2194 
TAIAVSADPGLATFFTQAAAEATKVSTELQQRLDKLLTKPEERATFDKVAELRKTYLTVRDAITAAKKQGD2195 
MAQAKQIFDEQFQKASSAYLDGIRAVAQQQRDQLDQAIQALAATNERARIALVVFGLVALAAGGALAVWLT2196 
RSITRPLGQAAQVADAIARFDLTGRIETRGSDETAQLLRALDAMQGSLLRLIGEVRGSTDSIGTASAEIAS2197 
GNMDLSARTEQTASNLQQAAASLTQLTGTVRQTADAALTANQLASSAAETAQRGGSVMGQVVTTMGEISDS2198 
SRRIADIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAGEVRSLAQRSAEAAKEIKSLIATSVDRV2199 
ESGSRLVTDAGTTMTDIVTSVQRVTDIIAEIRAASQEQSDGINQVNAAVGHLDQMTQQNAALVEQAASAAE2200 
SLKDQSKRLSAAIAVFRLA 2201 



 

 

>Duganella_sp._Leaf126_1 |WP_056156977.1 methyl-accepting chemotaxis 2202 
protein [Duganella sp. Leaf126] 2203 
MKFLTHTRIGTRLAAAFGIVLLLALVATTVGLLNARQQAAATRDMMEKPLAKERLVSDWYVLMYSAIARTE2204 
LIARSSDTALPTVFADVIAASSKRGAELMGKVKELVASDEERAMFDRIVVLRTNYQNLKTAVGNARKAGDA2205 
AAAEKIFNDEFTPAAKAYTIAVEGLLTYQRKAIDDTARAIDAANVRANGLLLLLTVLMVTIGSAAAWIITR2206 
SITAPLKSAVDIAATVARGDLTTRFDASVQRSEIGELMTALKGMNDALRNVVSQVQTGTRTIASASQEIAA2207 
GNLDLSQRTEEQASSLEETASSMEELTSTVRQNADNARQANQLVKTASDVAEKGGAIVSQVVDTMGSINDA2208 
SRKIYDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSAGAAKEIKELIGNSVEQV2209 
DIGARLVQDAGTTMDEVVASVRRVTDIMGEISSASSEQSIGIDQVNSAITQMDQVTQQNAALVEEAAAAAS2210 
SMQEQAERLAEVAASFRLEPGAVVTPAAHRPAPASQLATASATASAHRPAHGPASKPASRLTMKSTITSPI2211 
PPAAEPKPATASRKPATVGSDSDWEEF 2212 
>Variovorax_sp._OV329_1 |WP_093384234.1 HAMP domain-containing protein 2213 
[Variovorax sp. OV329] 2214 
MEFLENMRIGRRLAVGFGLVLILSLASTAFTLVSLRSSAQTTQRTVLGPLAKERLVSDWYVLTYSAIARTE2215 
LIARSSDAQLSNTFAEVIAASSKKGSETMAKVAPLLDTDEERAIFKHIGELRVKYQGAKELVMNAKTAGDA2216 
ALAERQFNEVFMPAAKAYEKRVLELLSHERGTIDEAVRVGREAATERFQMLMLLAAVALIAGVLASLLISR2217 
SITRPLREAVGVAKAVAGGDLGSRIESNSKDETGQLLGALREMNTSLVRIVSEVRSGTDTIATASGQIASG2218 
NQDLSSRTEEQASSLQETAASMEQLTSTVKQNADNARQANQLAESASEVAVKGGEVVGQVVHTMASINASS2219 
KKIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAAAAKEIKGLIDDSVGKVQ2220 
AGSELVGEAGQTMQEIVSSVKRVSDIIGEITAASHEQTQGIEQINQAITQMDQVTQQNAALVEEAAAAAQS2221 
MQEQAGSLVHAVSVFRLARA 2222 
>Variovorax_paradoxus_10 |WP_019658724.1 methyl-accepting chemotaxis 2223 
protein [Variovorax paradoxus] 2224 
MKFKDLRISTRLGLGFAVMLLLVACMAGIGLWRLAHVSQATERMMTQALTKERLAGEWQSTLRSNSVATIA2225 
MIKAPDTRLEAYFAKLQSTGMERISSVQKEFQSKLSTPEEKALYEQVMVARTKVREIVTNLTMLKDRGQIE2226 
EAQKMVDTTFSEALAAYGSAVDKVDQHQHDEIDAAARDIAEDYFSGRIMLLSLAAVAVVLGALFAWRLSAG2227 
IVRPLRHAVEAAETVASGDLRVDIRVENRDEVGQLMQALKDMNTSLAKVVGEVRLGTDTIATASSQIASGT2228 
QDLSSRTEEQASSLEQTAASMEELTSTVKQNADSARQANQLAVFASEVATKGGMVVSQVVDTMGSINASSR2229 
KIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAAAAKEIKTLIGDSVEKVEE2230 
GSKQVEEAGRTMDEIVGSVKRVTDIMGEITAASQEQTSGIEQINQAITQMDQVTQQNAALVEEASAAAQSL2231 
QEQAGSLVQTVGIFKLDPAAGAMRRPGFSPIAPIAKPTKPAKAISPRGEKGGNPMHQLVMSGADGNEWTTF 2232 
>Collimonas_sp._OK412_2 |WP_092398824.1 HAMP domain-containing protein 2233 
[Collimonas sp. OK412] 2234 
MNFANTRIGVRLSIGFTAILLLVVAITGIGIWRLQQTGAAVDAMVSQFLVRERLAAEWQDAVAVNAVRTMA2235 
VVRSDDSKTQKIFQAEMSATSERASALQTKLHGLSDDQGRQALGEIAAARAAYTEMRDTVLTTRQYGSAES2236 
AVAMIEKDLDPARKEYLEKLQKFVGVQRQAIDEAALDIAANYRAGRNLLVTFGAIAIFLGAAFAWRLTAGI2237 
VKPLHAAVAVAQRVAKGDLGASIEVKGKDETGQLLLGIREMIFSLRDTVSRVRNGTESIVTASRQIAAGNQ2238 
DLSSRTEEQAASLEQTAASMEQLTSTVRQNADNARQANQLAENAASVALGGGQMVSEVVATMALIRDSSHQ2239 
ISDIIGVIDSIAFQTNILALNAAVEAARAGDQGRGFAVVAAEVRNLAQRSAVAAKDIKVLIGASVDKVDAG2240 
GRQVDAAGAAMSEIVASIRRVVDIMAEIAAASEQQSSGIEQVNQAVGQMDQATQQNAALVEQAAAAAHSLQ2241 
EQAGELLQAVSIFQLAEDAAYSGMPERQDSGPAEAAADMPEEHHAGSRPVLVSIN 2242 
>Variovorax_sp._URHB0020_1 |WP_028253133.1 HAMP domain-containing 2243 
protein [Variovorax sp. URHB0020] 2244 
MKDWKIGTRLGGGFALVLALVAIIAGIGVMRLQSVGEATREMARGSLEKERLAGSWLLSTSTNSVRTFALL2245 
KSEDAEVQEFLQKNISKTSAFISENQKKLEEVLSSPEELALSADIKKKRAEYVDLRNVILKLKSEGNLAEA2246 
KRLSGEKLLSTLESYDASIRAMLSHQQAQIDQSASTIDALYRSGRSNLVILAALALAVGSVLAWTLTRSIV2247 
QPIDEALLIAETVASGDLSKEFETQRGGDFGRLLRGMGEMEDTLTDLVSRIKIATDSIVVASKEIAAGNQD2248 
LSSRTEEQASSLEQTAASMEELTSTVKQNADNARQANQLAASASEVAVKGGSVVSQVVNTMASINASSKKI2249 
VDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAAEVRNLAQRSAAAAKEIKGLIDDSVGKVDVGS2250 
ALVGEAGRTMEEIVGSVKRVTDIMGEITAASQEQTSGIEQINQAITQMDQVTQQNAALVEEAAAAAASLQE2251 
QAGGLSQIVSTFKLDDEEAAAPAVVPSRPAVVARSPSRPPAPPSVVTHRTRQSTAPKLAAASTHTSNGDWT2252 
EF 2253 
>Thiobacillus_denitrificans_1 |WP_011312132.1 methyl-accepting 2254 
chemotaxis protein [Thiobacillus denitrificans] 2255 
MKIGARLGLGFASVLLLLVVVAVIGVWRLQTVGMMTDSLVKNEMHKARIINEWESIINANAVRALAAAKTN2256 
NPETEKFFVDASAAASKGGIALQKQLESLLTDAESRALFAAIADKRSAYLAARDAALKEKAAGNVLGAKKF2257 
VDEDMKPRLDAYLESLHDLARYQKQAIDATAGNIHRQYESGRMLLIGLSIVALMMGIGFAFWITRSITRPM2258 



 

 

NQAVKVAQTVAAGDLTSRIEVEGKDETGRLLQALKDMNDSLVKIVGQVRLGTDAIATASSEIATGNLDLSS2259 
RTEEQASSLEETASSMEQLTSTVKQNADHARQANQMAVSASEVAVKGGAVVAQVVDTMGSINESSRKIVDI2260 
IAVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAGAAKEIKTLIGDSVEKADIGSKLV2261 
GQAGATMDEIVASVKRVTDIMGEITAASQEQSAGIEQVNQAIAQMDEVTQQNAALVEEAAAAASSMQDQAA2262 
NLAEAVSVFRLAGVNTQRPEQLTSNERIAALPARTHTAAAPVVRTKKLAAIQGSSGGEWEEF 2263 
>Herbaspirillum_aquaticum_4 |WP_088755470.1 HAMP domain-containing 2264 
protein [Herbaspirillum aquaticum] 2265 
MKNLKIGVRLAIGFIALLMLMAVMVGLGVWRLGNIGDATDEMTQIALKKERDAVQWHAAIKENGVRTFAVM2266 
KSDDDAFQQYFQKQIDAQSAKISQLQKQVEAAITDPEEKRLFAEVGKLRAAYRDTRQKIFDIKTAGDDARA2267 
REMTDTTLVKMMDEYADSVLRYADYQKKVIDQAAAEINGDYRSGRSMLLMLGALEIVLGAALAWLLTRSIT2268 
RPLNQAVSIAETVAAGDLTSRIEANSRDETGQLLAALKSMNGNLQDIVGRVRSGTDTINVASREIATGNLD2269 
LSARTEQQAGSLEETASAMEQLTSTVKQNADNARQANALAASASQVASQGGAVVEQVVATMGEIHASSQKI2270 
ADIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSASAAKEIKQLIGDSVEKVGDGS2271 
RLVAQAGDTMQEVVHSVARVTEIVREITLASQEQSDGIEQVNLAITHIDEATQQNAALVEEAAAAARSMQD2272 
QAASLTEAVSVFRLDTSAVALPGAQAQRGTSPSTVVR 2273 
>Bordetella_genomosp._8_1 |WP_086066325.1 HAMP domain-containing 2274 
protein [Bordetella genomosp. 8] 2275 
MDFLSNIRIGTRLAIGFMLVLALSIGSTAFALIEARHNAAETRLMMEKPLTKERITADWYVFIYSAIARTA2276 
MIAKSTDGTLSDVFADVIADSVKQGGALLKSLEELISNDEERKLYQASVDGRNAYQKAKNDVMAAKMAGDA2277 
AKADRAYTQSFLPTAKAYQESVQAFLAYQRKQINAISADIAAANERSMGLLMLLGALLVMLGAACAVVITR2278 
SITRPLRSAIAVANRAAEGDLTARIATTSKDEIGDLIRAMETMNRGLKEIVRDVKSGTDLINNASAEIASG2279 
NLDLSSRTEQQAASLEETAASMEELTATVKQNAENARQANQLAVSASQVAARGGAVVKNMISTMGAIDGSS2280 
RKIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSASAAKEIKSLIDDSVSNVV2281 
AGNKLVAETGGTMDEVVGNIRQLAEMMNEIVAASQEQSTGIEQVNIAISQMDQATQQNAALVEQAAAASQS2282 
LRDQADTLGRVVSVFRIDAADTGNAANASLGMSGHAHTLLARPDDAYVAAA 2283 
>Polaromonas_sp._JS666_1 |WP_074580422.1 HAMP domain-containing protein 2284 
[Polaromonas sp. JS666] 2285 
MFLGNLSIGKRLAVVVGLILALFLTSSVLAVLKLSQLGEEIKAMVEKNIKTERAGSDWLRHTTAGIQRAAA2286 
IAKSSDVGLVAYFAPASATSIKNTNELQKFLEQQMDTPEKKQLFDKVGELRKVYLAAREDVSKAKQAGDME2287 
GANRIFNERFEPTSRDYLAGVQKMVDTERELLDDAAQRGEALRARISLLLVVCSVVSLGLGALLAWLLVRS2288 
ITRPLSNAVQVARAVAAGDLTSRIEVESQDETGQLMQALKDMNDALVGIVGNVRSGTDTIATASSEIAAGN2289 
HDLSSRTEQQASSLEETAASMEELTSTVKQNADNARQANQLAVSASSVAVKGGTVVAEVVGTMGAINASSR2290 
KIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAAEVRNLAQRSAAAAKEIKTLIDDSVSKVEE2291 
GSSQVAEAGKTMDEIVDSVKRVTDIMAEITAASQEQTSGIEQINQAITQMDQVTQQNAALVEQAAAAASSL2292 
QEQAGSLSDAVSVFKVEGGHVTPARRPAASRPAATPKQPPQARQAIAASRKAVPASGELAVAGGSWETF 2293 
>Herbaspirillum_sp._WT00C_4 |WP_075256362.1 HAMP domain-containing 2294 
protein [Herbaspirillum sp. WT00C] 2295 
MKNLKIGVRLAIGFIALLMLMAVMVALGVWRLGSIGDATDDMTRIALKKERDAVQWHAAIKENGVRTFAVM2296 
KSDDDAFQEYFQKQVDAQSARISQLQKEVEAAITDAEEKRLFDEVGKLRAAYRATRQSIFDVKTAGDDARA2297 
REMTDTTLVKMMDDYANSVLRYADFQKQVIDQTAAEINRDYRSGRSMLLALGAIEIVLGAALAWLLTRSIT2298 
RPLNQAVTIAETVAAGDLTSRIDSSSRDETGKLLAALKTMNGNLLDIVGRVRMGTETINTASREIATGNLD2299 
LSARTEAQAGSLEETASAMEQLTSTVKQNADNARQANELAASASQVATQGGAVVDQVVATMGAIHASSQKI2300 
ADIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSASAAKEIKQLIDDSVEKVDDGS2301 
RLVARAGDTMQEVVQSVARVTEVVREITLASQEQSDGIEQVNLAITHIDETTQQNAALVEQAAAAARSMQD2302 
QAASLTDAVSVFRLLDDAQVLAVAVQRGTSPSTVVR 2303 
>Bordetella_genomosp._11_1 |WP_094843473.1 HAMP domain-containing 2304 
protein [Bordetella genomosp. 11] 2305 
MRFLSNIRIGTRLAIGFVLVLVLSIGSTGFALIQARDNATETRLMMEKPLTKERITADWYVFIYSAIARTA2306 
LIAKSTDTTLSDVFADVIADSVKQGGALLKSLEDLISTDEERKLYQTSVNGRNAYQKAKNEVMAAKMKGDA2307 
AEADRVYTQSFLPTAKAYQESVQAFLAYQRTQINAISASIAAANARSIDLLMLFSVLLVMLGAACAIIITR2308 
SITRPLRSAIAVANRAAKGDLTAQIAPASTDEIGDLMRALETMNRGLKAIVRDVKSGTELINNASAEIASG2309 
NLDLSSRTEQQAASLEETAASMEQLTATVKQNAENARQANQLAVSASQVAVRGGTVVKDMISTMGAIDGSS2310 
RKIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSAAAAKEIKSLIDDSVSNVV2311 
AGNKLVAETGGTMDEVVANIRHLAEMMNEIVAASQEQSSGIEQVNIAISQMDQATQQNAALVEQAAAASQS2312 
MRDQADTLERVVSVFRIDARDAFDAAVPALGTSGAAPRSGDAYIAVA 2313 
>Variovorax_sp._RO1_2 |WP_101489172.1 hypothetical protein [Variovorax 2314 
sp. RO1] 2315 



 

 

MTIKNWTTGMRLGAGFALVLALLVAVAGIGVLRLQGVGEATQDLASRTLSKERLATAWQLGTATNSVRTFS2316 
LLKSDDAQVQAYLQKQIAATSATISETQTALEALLSTPEELALSADIQKRRGDYIALRKQILQLKADGQKD2317 
EAATRTDTQLLPMLDGYDASIRAMVTHQQKHIDRTAAAIDAQYRAGRLYIVALAAAALALGAVLAWLLTRS2318 
IAQPIAEALLIAETVASGDLSQEFETDRGGDFGRLLRGMGEMEDTLTDLVTRIKASTDSIAVASRQIAAGN2319 
QDLSSRTEEQASSLEQTAASMEELTSTVKQNADNARQANQLAVSASEVAVKGGAVVSQVVDTMGSINASSR2320 
KIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAAAAKEIKTLIGDSVEKVEE2321 
GSKQVAEAGRTMEEIVGSVKRVTDIMGEITAASQEQTSGIEQINQAITQMDQLTQQNAALVEEASAAAQSL2322 
QEQASNLVEAVSTFKLDADEAVVA 2323 
>Duganella_sp._HH105_5 |WP_070357647.1 HAMP domain-containing protein 2324 
[Duganella sp. HH105] 2325 
MNNLKIGTRLGFGFSLILLLLTAMTIIGILRLSSASSMTDHMINVKIRDERLIAEWGKIIEVNAARTTGAW2326 
MVADPADQKTLEGMMAESSGRATKIQDQIGADIEDEELKPLFQKVLETRKAYTEIRKSVFAAKNAGDLEKG2327 
KKLYETDMAQSRTLYLDALKKFADRQGALLDQAAVDIQQQYTSGRTLLMLLGVAAIILGVTAAWWITRTIT2328 
QPINEAVKVAETVSSGDLTSDIQVGSNDETGQLMTALKNMNTNLVNIVGQVRSGTDLMAHASTEIAAGNHD2329 
LSSRTEEQASSLQETASSMEQLTSTVRFNAENAREANKLAVNASEIASRGGAVVGEVVHTMGSINDSSRKI2330 
VDIISVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSAAAAKDIKGLIDDSVQKVALGS2331 
DLVDKAGQTMSEIVDSIGRVTQIMNQISNASEEQSIGIAQVNDAITQMDQVTQQNAALVEQAAAAAESMQE2332 
QSAKLADVVSVFKLDAAQMAVKTPALPPARPRAAVPKTRPAPTVAAPARKALAAAPKRATVASSESDGWEE2333 
F 2334 
>Polaromonas_sp._CG9_12_1 |WP_081932374.1 HAMP domain-containing 2335 
protein [Polaromonas sp. CG9_12] 2336 
MNIKNLRIGSRLALGFGVVLLLLSIISGLGIWRLQEVGSAADAMAKRALVKERIAAEWLVATSTNSIRTFA2337 
LVKSTDAADQQYFQKGIAQTSLGITENSKKLFDLLDTAEEKALFEEGVAKRAAYVGLRTSIMKLKAEGQNA2338 
EVAQLTEEKLVPALSAYDASIKNMLLHQKTTIDQTVMAINALYRSGQFSVLVLAAMALGLGAFLSWRLTRG2339 
ITLPLSEALLVAKTVAAGDLTSRIEVTSKDETGQLMQALKDMNDSLSRVVGEVRQGTDTIATASSQIAAGN2340 
QDLSSRTEQQASSLEETAASMEELTSTVKQNADNARQANQLAVSASSVAVRGGAVVSQVVDTMSAINASSK2341 
KIVDIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVAAEVRNLAQRSAAAAKEIKTLIGDSVDKVEE2342 
GSKQVAEAGKTMDEIVGSVRRVTDIMAEIQAASQEQTQGIEQINQAITQMDQVTQQNAALVEEAAAAAQSL2343 
QEQAGGLSQVVGVFRLNPAAHREQPATRPHSARRAGAAGPTAFAFKQAPAPRHALAVPKASPSLASNSPAA2344 
PSRRPAVAAANSGTGEWEEF 2345 
>Janthinobacterium_sp._61_5 |WP_101482122.1 hypothetical protein 2346 
[Janthinobacterium sp. 61] 2347 
MKNLKIGVRLGGAFAAVLLLLTSLTVVGIVQMQSASKETDTLVNVKVRNERLIAEWTKVIEVNAARTAAAW2348 
KVSDPEHQKQFEKEMAVSSARATEIQNDIGKSELNTEEQALYQEVLSTRKAYTEVRKNVFKAKNAGDLELG2349 
KRLYEGEMVAKRDIYLAALKKLEVLEARLLDEAAAQIRSRYESGRLLLISLGALAILLGIACAYWITRSIT2350 
RPITRAVQVAEAVSAGDLTSHIVVESHDETGQLMHALKNMNDKLVSIVGQVRAGTESISTASSEIAAGNLD2351 
LSSRTEQQASSLEETASSMEELTSTVKLNADNARSANQLAIDASQIASKGGVVVSEVVSTMGSINDSSRKI2352 
VDIISVIDAIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSSAAAKEIKGLIDDSVQKVEAGS2353 
QLVDKAGRTMDEIVQSISHVTQIMNQITDASDEQRAGIEQVNQAIGQMDQVTQQNAALVEEAAAAAESMQE2354 
QAAKLAEVVGVFKLDATQQYVSTRAASSVKASAPARTAMRPAVQAAVRRAPAQPVAAPAEAMRARAPKAPV2355 
ASGADEWEEF 2356 
>Janthinobacterium_sp._BJB426_4 |WP_099378255.1 HAMP domain-containing 2357 
protein [Janthinobacterium sp. BJB426] 2358 
MKNLKIGVRLGGGFAAVLFLLTSLTVVGIVQMQSASKETDALVNVKVRNERLIAEWTKVIEVNAARTAAAW2359 
KVSDPEHQKQFEKEMAVSSARATEIQNDIGKSELSADEQALYQEVLSTRKAYTEVRKNVFKAKNAGDLELG2360 
KRLYEGDMAVKRDIYLASLKKLELLEAKLLDETAAQIRSRYENGRLLLISLGVVAILLGIACAYWITRSIT2361 
RPITRAVEVAEAVSAGDLTSHIVVESRDETGQLMHALKNMNDKLVSIVGQVRAGTESISTASSEIAAGNLD2362 
LSSRTEEQASSLEETASSMEELTSTVKLNADNARSANQLAIDASQIASKGGVVVSEVVSTMGSINDSSRKI2363 
VDIISVIDAIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSSAAAKEIKGLIDDSVQKVEAGS2364 
QLVDKAGRTMDEIVQSISHVTQIMNQITDASDEQRAGIEQVNQAIGQMDQVTQQNAALVEEAAAAAESMQE2365 
QAARLAEVVGVFKLDATQQYVAASAGPSMTASAPIKAATRVAMQAAARPAIRPAKRQAPASAVTASTSDKA2366 
APVEAMRPRAPKAPVASGADEWEEF 2367 
>Janthinobacterium_sp._RA13_4 |WP_035820608.1 methyl-accepting 2368 
chemotaxis protein [Janthinobacterium sp. RA13] 2369 
MKNLKIGVRLGGGFAAVLLLLTSLTVVGIVQMQSASKETDALVNVKVRNERLIAEWTKVIEVNAARTAAAW2370 
KVGDPEHQKQFEKEMAVSSARATEIQNDIGKSELNAEEQSLYQEVLSTRKAYTEVRKNVFKAKNAGDLELG2371 
KRLYEGDMAVKRDIYLASLKKLELLEARLLDETAAQIRSRYESGRLLLISLGGVAILLGIACAYWITRSIT2372 



 

 

RPITRAVEVAEAVSAGDLTSHIVVESRDETGQLMHALKNMNDKLVSIVGQVRAGTESISTASSEIAAGNLD2373 
LSSRTEEQASSLEETASSMEELTSTVKLNADNARSANQLAIDASQIASKGGVVVSEVVSTMGSINDSSRKI2374 
VDIISVIDAIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSSAAAKEIKGLIDDSVQKVEAGS2375 
QLVDKAGRTMDEIVQSISHVTQIMNQITDASDEQRAGIEQVNQAIGQMDQVTQQNAALVEEAAAAAESMQE2376 
QAAKLAEVVGVFKLDATQQYVSASAGPSVTAPAPAAMRAAMRPAIQPAKRRAPAPAVTAPTPGKAAQADAA2377 
RARAPKAPVASGADEWEEF 2378 
>Acidovorax_delafieldii_2 |WP_085943602.1 HAMP domain-containing 2379 
protein, partial [Acidovorax delafieldii] 2380 
MNQLRIAHKLWLAVVLIVIMLVLVVGFSGYRSAKVQAQADAVAREMETRVAAAIRWAGLTETNAARTQALI2381 
VSSDSAVEAEFKDVIPATSAQISEVQKSLEGMSLSEADRAQMAKIAAARKAMTDLRAQARQLKADGQAEQA2382 
VALIKQSYNPAVAAYLQTLRDFVQMQQQTAQASLADMAASRMLTVKIAAVAVAALLLAIIAGAYFLIRSIQ2383 
QPLALANDLAARIAGGDLSMQGTVTRGDEFGDLLRSQYAMSDALGRVVHRVRQSTDSIALASAEIASGNHD2384 
LSARTEQTSSNLQQTAAAMEQFTSTIQQSAGSAQQASSLATGATGVARRGGEVVTQVVSTMEEIQHSSKKI2385 
ADIIGVIDGIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRSLAQRSAEAAKEIKQLINTSVEKVDTGS2386 
RLVADAGTTMADIVQSVQRVTDMIGEITAASTEQSAGIAQVNQAVGNLDQMTQQNAALVEESAAAAQSLRE2387 
QAEQLAQVVSVFKVNAGRQAAQPLVAAAKPAASRPSAAVQ 2388 
>Janthinobacterium_sp._TND4EL3_4 |WP_076567014.1 HAMP domain-containing 2389 
protein [Janthinobacterium sp. TND4EL3] 2390 
MKNLKIGVRLGGGFAAVLLLLTSLTVVGIVQMQSASLETDQLVNVKVRNERLIGEWTKVIEVNAARTAAAW2391 
KVSDPEHQKQFEKEMAVSSARATEIQNDIGKSELSAEEQALYQEVLSTRKAYTDVRKDVFKAKNAGDLELG2392 
KRLYEGDMAVKRDIYLAALKKLAVREARLLDETAAQIRARYENGRLLLISLGMAAMLLGIACAYWITRSIT2393 
RPITRAVQVAEAVSAGDLTSHIVVESRDETGQLMHALKNMNDKLVSIVGQVRSGTESISTASSEIAAGNLD2394 
LSSRTEEQASSLEETASSMEELTSTVKLNADNARSANQLAIDASQIASKGGAVVSEVVSTMGSINDSSRKI2395 
VDIISVIDAIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSSAAAKEIKGLIDDSVQKVEAGS2396 
QLVDKAGRTMDEIVESIGHVTQIMNQITDASDQQRSGIEQVNQAIGQMDQVTQQNAALVEQAAAAAESMQE2397 
QAARLAGVVGVFKLDATQQYVASSASPVVAPSVPAPVKPAIRRAAASAVAAPATGKAAPAEAVRTRTPKAP2398 
VASSADEWEEF 2399 
>Janthinobacterium_sp._ROICE36_5 |WP_102122362.1 hypothetical protein 2400 
[Janthinobacterium sp. ROICE36] 2401 
MKNLKIGVRFGGAFAAVLLLLTSLTVVGIVQMQSASKETDTLVNVKVRNERLIAEWTKVIEVNAARTAAAW2402 
KVSDPEHQKQFEKEMAVSSARATEIQNDIGKSELNAEEQALYQEVLSTRKAYTEVRKNVFKAKNAGDLELG2403 
KRLYEGDMAAKRDIYLAALKKLEVLEARLLDEAAAHIRSRYENGRLLLISLGAVAILLGIACAYWITRSIT2404 
RPITRAVEVAVAVSAGDLTSHIVVESRDETGQLMHALKNMNDKLVSIVGQVRAGTESISTASSEIAAGNLD2405 
LSSRTEEQASSLEETASSMEELTSTVKRNADNALSANQLAIDASQIASKGGVVVSEVVSTMGSINDSSRKI2406 
VDIISVIDAIAFQTNILALNAAVEAARAGEQGRGFAVVASEVRNLAQRSSAAAKEIKGLIDDSVQKVEAGS2407 
QLVDKAGRTMDEIVQSISHVTQIMNQITDASDEQRAGIEQVNQAIGQMDQVTQQNAALVEEAAAAAESMQE2408 
QAAKLADVVGVFKLDVTQQYVSASVSARPAAGQPAARRAVNAAARTSASTVVARSASGPVKAVKPDTAHTS2409 
KPRTPVASGADEWEEF 2410 
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