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Table S1. Comparison and quality data of structures for MrpA domain models. 

 
Ramachandran plot quality (%) 

Domain Core Allowed General Disallowed 

MrpA_N 91.6 6.9 1.5 0.0 

MrpA_C 93.0 5.7 1.7 0.0 

Ramachandran plot qualities shows percentage (%) of residues belonging to the core, allowed, generally allowed and 

disallowed region of the plot. 

 

 

Figure S1. Agarose gel electrophoresis of restriction-digested plasmids isolated from Na+/H+ antiporter-
deficient E. coli strains transformed with pET21a containing the mrpA insert. Colony 9 (EP432) and colony 13 
(KNabc) were used for further experiments. 

 

 

 

 

  



 

Figure S2. Ramachandran plot for the MrpA_N domain. 

 

  



Figure S3. Ramachandran plot for the MrpA_C domain. 

 

 

  



Figure S4. Multiple sequence alignment of M. acetivorans MrpA with MrpA-related proteins. (A) M. 
acetivorans MrpA N-terminal domain alignment. The domain is composed by 16 transmembrane (TM) helixes. 
The C-terminus of the N-terminal domain contains the piston-like structure, which is shorter in MrpA than in 
NuoL of E. coli. (B) M. acetivorans MrpA C-terminal domain alignment. The domain is formed by five 
transmembrane (TM) segments. The predicted secondary structure of M. acetivorans MrpA is shown on the 
sequence alignment. Positions with overall identity greater than 80% are shaded in black, while sites with 
overall similarity greater than 80% are shaded in grey. Highly conserved charged residues proposed to be 
involved in MrpA function are marked with a red asterisk. The βH motifs are shown in yellow. The alignment 
was performed with T-Coffee (1). The sequence access numbers are: Methanosarcina acetivorans 
(WP_048174247.1), Methanococcoides burtonii (WP_011498313), Bacillus subtilis BSn5 (ADV93965), 
Escherichia coli K12 NuoL (P33607) and Natranaerobius thermophilus (WP_012446597). 

 

 

 

 

 



Figure S5. Alignment of amino acid sequences in clades I, II listed in Figure 4. The organism names and 
associated IDs are listed in the caption to Figure 4. The MrpA sequence from M. acetivorans (WP011024445) is 
bolded and underlined. Sequences were aligned with COBALT. 

 
WP_011024445  1    MDPFNAIVIAVFLPFILAWTLPVLYSVFKQRIGWISALIAFTCFVLNAQIIPYTMA-GTPVTGSFTWLPAAGLSLDFYGD  79 
WP_048174247  1    MDPFNAIVIAVFLPFILAWTLPVLYSVFKQRIGWISALIAFTCFVLNAQVIPYTMA-GTPVTGSFTWLPAAGLSLDFYGD  79 
WP_048136646  1    MDPFNAIVIAVFLPFILAWTLPVLYSVFKQRIGWISALIAFTCFVLNAQVIPYTMA-GTPVKGSFNWLPAAGLSLDFYGD  79 
WP_048125080  1    MDPFNAIVIAVFLPFILAWTLPALYKVFKQRIGWISALIAFTCFALNTQVIPYAMA-GTPVKGSFTWLPAAGLSLDFYGD  79 
WP_048124368  1    MDPFNAILIAVFLPFILAWTLPVLYKVFKQRIGWISALIAFACFVLNVQVIPYAMA-GTPVKGSFNWLPTAGLSLNFYGD  79 
WP_023846288  1    MDSFTAITIAVFLPFILAGILPAVEKLLKEKVGWYASATALLSLLLIAQVAPEIIH-GETIQGTIEWLPSMGVNLSFYAD  79 
WP_013194388  1    MNSFTVIALAIFLPFLSAATVPLAQKILRHRVGWFASAMAFVSFLLIAYVAPVVIH-GDTFTGAVSWLPSVGVEFSVYID  79 
WP_048204897  1    MDSFNAITVAIFLPFIFAGLVPVMEKLLKQRVGWFAAATALTSFILIGMAAPEVLEEGHIVQGTISWIPSAGVNFSIYAD  80 
WP_013037209  1    MDSFTAIILAIFLPFAAAIFIPLLEKFLKHRIGWFAAGIAFLSFALIGIVAPEIIH-GHIIQHSIEWMPSIGAEFSIYAD  79 
WP_015325011  1    MDPFILITLAVFLPFLLAVAVPAVEKLIKHRVGWFATLVAFISFLLVISISPLVMH-GENFQASVEWLPSMGVEYSIYVD  79 
WP_048147233  1    MDLFTAITLAVFLPFIMAGILPAAEKVLKKRIGWYAAAIALMSLLLVAQAVPSVVN-GENIQGSVPWLPSLGIELSFYGD  79 
WP_011498313  1    MDSFNAITVAIFLPFIFAGLVPVMEKLLKQRVGWFAAATALASFALIGMAATEVIE-GQIIQGSISWIPSAGVNFTIYAD  79 
WP_013898326  1    MDQSVAIILAIFLPFIFAILVPYVEKIFKHRIGWYASFTALLTFILIATAAPTIIA-GKTVQYSVKWLPSVGVDFGIYVD  79 
 
WP_011024445  80   GMAVLLALIVSGVGVIIMSYSNGYMSTKEDLPRYYQWLLLFMGAMLGIAYTDNTIQMFIFWELTSITSFMLIGYWRERPE  159 
WP_048174247  80   GMAVLLALIVSGIGVIIMSYSNGYMSTKEDLPRYYQWLLLFMGAMLGIAYTDNTIQMFIFWELTSITSFMLIGYWRERPE  159 
WP_048136646  80   GMAVLLALIVSGVGVIIMSYSNGYMSTKEDLPRYYQWLLLFMGAMLGIAYTDNTIQMFIFWELTSITSFMLIGYWRERPE  159 
WP_048125080  80   GMAVLLALIVSGIGVIIMSYSNGYMSTKEDLPRYYQWLLLFMGAMLGIAYTDNTIQMFIFWELTSITSFMLIGYWRERPE  159 
WP_048124368  80   GMAVLLALIVSGIGVIIMAYSNGYMSTKEDLPRYYQWLLLFMGAMLGIAYTDNTIQMFIFWELTSITSFMLIGYWRERPE  159 
WP_023846288  80   GLSVMFGFIVSGIGVIIMSYSNGYMSKKEDLPRYYQQLLFFMGSMLGMVFSANTIQLFIFWELTSITSFMLIGYWRNRPM  159 
WP_013194388  80   GLSLLIGLIASGIGIIIMSYSNGYMSHKEDLSRYYQYLLLFMGSMIGMVFSANTIQLFIFWELTSITSFLLIGFWRHRPL  159 
WP_048204897  81   GLAMLIGFIASGIGVLIMSYSNGYMSQKEDLKRYYQYLLLFMGSMIGMVFSANTIQLFIFWELTSITSFMLIGYWRHKPE  160 
WP_013037209  80   GLAMMIGFIASGIGVIIMSYSNGYMSHKEDLPRYYQYLLLFMGSMIGMVFAGNTLQLFIFWELTSITSFMLIGYWRGKPA  159 
WP_015325011  80   GLSVLFGIIITGIGIIIMFYSNGYMGHKEDLPRYYQWLLLFMGSMLGMVFAANTIMLFVFWELTSITSFMLIGYWRNKPQ  159 
WP_048147233  80   GLSIMFGLIVSGVGILIMAYSNEYMSKREDLSRYYRQLLMFMGSMLGMVFSSNIIQLFIFWELTSITSFMLIGYWRNRPM  159 
WP_011498313  80   GLATMIGFIASGIGVLIMSYSNGYMSRTEDLTRYYQYLLLFMGSMIGMVFSGNTIQLFIFWELTSITSFMLIGYWRHKPE  159 
WP_013898326  80   GLSLLIAFLASGIAIMIMAYSNEYMSHKEDLAAYYKYILLFMGSMIGMVFSANTIQLFIFWELTSITSFLLIGYWKHKPQ  159 
 
WP_011024445  160  SVYGATKAFLITAG-GGLFMFAGFLMLRVVTGTYGISEVAQSSELLSTLHGSPLYVAVLVLIFIGAASKSAQGPFYIWLP  238 
WP_048174247  160  SVYGATKAFLITAG-GGLFMFAGFLMLRVVTGTYGISEVAQSSELLSTLHGSSLYVAVLVLIFIGAASKSAQGPFYVWLP  238 
WP_048136646  160  SVYGATKAFLITAG-GGLLMFAGFLMLRVVTGTYGISEVAQSSELLSTLHGSPLYVAVLVLIFLGAASKSAQGPFYIWLP  238 
WP_048125080  160  SVYGATKAFLVTAG-GGLFMFAGFLMLRVITGTYAISELAQSSELLGVLHGSNLYVATLILIFIGAASKSAQGPFYIWLP  238 
WP_048124368  160  SVYGATKALLITAG-GGLFMFAGFLMLRVVTGTYGISEVAHNSEFLSTLHGSPFYVAILVLIFIGAASKSAQGPFYIWLP  238 
WP_023846288  160  SVYGATKSMLITAS-GGLFMLAGFLVLHAITGTFDIPTILHNESIREALQSHNLFIYALILIFIGAASKSAQGPFYIWLP  238 
WP_013194388  160  SIYGATKSLIITAA-GGLIMFIGFLILHSITGTFDIPTILHDSSMIENIKNHDLFLVTLIFIFIGAAAKSAQGPFYIWLP  238 
WP_048204897  161  SIYGATKSLLITAA-GGLAMLAGFLLLRSITGSFDLAEILSDPQIIHAIKEHELFLITLILILIGAAAKSAQGPFYIWLP  239 
WP_013037209  160  SVYGATKSLLLTAG-GGLFMLAGFILLHAITGSYDIATMLQNPAIIENIKAHPFFLITLILILIGAAAKSAQGPFYIWLP  238 
WP_015325011  160  SVYGATKSLLVTAA-GGLFMLAGFIVLRAITGTFDIPTILQNETLITMVKGHELFLAALILIFIGAASKSAQGPFYIWLP  238 
WP_048147233  160  SVYGATKSLLITAS-GGIFMLAGFLVLNIITGTFDIATVLQNESMIETIKGHEFFLFALVLILIGAAAKSAQGPFYIWLP  238 
WP_011498313  160  SIYGATKSLLLTAS-GGLAMLAGFLLLGNITGSFELAAILNDPQVINAIKEHELFLITLILILIGAAAKSAQGPFYIWLP  238 
WP_013898326  160  SVYGAKKSLILSAGCGGLVMFVGFLLLRSITGTFDIPTIISDPSMISTIQGHELFVITLVFIFIGAAAKSAQGPFYIWLP  239 
 
WP_011024445  239  NAMEAPTPVSAFLHSATMVKAGVYLVARMHPILSGTPEWLILVSGTGMITMVMAGFMAFRQTDIKAILAYSTISQLAYLM  318 
WP_048174247  239  NAMEAPTPVSAFLHSATMVKAGVYLVARMHPILSGTPEWLILVSGTGMITMVMAGFMAFRQTDIKAILAYSTISQLAYLM  318 
WP_048136646  239  NAMEAPTPVSAFLHSATMVKAGVYLVARMHPILSGTPEWLIFVSGTGMITMVMAGFMAFRQTDIKAILAYSTISQLAYLM  318 
WP_048125080  239  NAMEAPTPVSAFLHSATMVKAGVYLVARLHPILSGTPEWLVLVAGTGMITMVMAGFMAFRQTDIKAILAYSTISQLAYLM  318 
WP_048124368  239  NAMEAPTPVSAFLHSATMVKAGVYLVARMHPILSGTPEWLILVSGTGMITMVLAGFMAFRQTDIKAILAYSTISQLAYLM  318 
WP_023846288  239  NAMEAPTPVSAFLHSATMVKAGIYLVARIHPMFSGTEAWFILVSGVGIFTMLLAGFLAFRQTDIKGILAYSTISQLAYLM  318 
WP_013194388  239  NAMEAPTPVSAFLHSATMVKAGVFLIARIHPIFSGTEAWFLLVSGTGMATMVLAGFLAFRQNDIKGILAFSTISQLAYLV  318 
WP_048204897  240  NAMEAPTPVSAFLHSATMVKAGIYLVARIHPIFSGTDAWFILVSGIGILTMLVAGFLAFRQTDIKGILAYSTISQLAYMM  319 
WP_013037209  239  NAMEAPTPVSAFLHSATMVKAGIYLVARVHPIFSGTEAWFILVSGIGIFTMLLAGFLAFRQTDIKAILAYSTISQLAYMM  318 
WP_015325011  239  NAMEAPTPVSAFLHSATMVKAGIYLVARIHPIFSGTEAWFILVSGTGMITMLAAGFLAFRQTDIKAILAYSTISQLAYIM  318 
WP_048147233  239  NAMEAPTPVSAFLHSATMVKAGIYLVARIHPLFSGTDAWFILVSGLGIITMLAAGFLAFRQTDIKGILAYSTISQLAYMM  318 
WP_011498313  239  NAMEAPTPVSAFLHSATMVKAGIYLVARIHPIFSGTEAWFILVSGTGIITMLVAGFLAFRQTDIKGILAYSTISQLAYMM  318 
WP_013898326  240  NAMEAPTPVSAFLHSATMVKAGLYLVARVHPIFSGTEAWLILVAGTGMITMIGAGFLALRQTDIKGLLAYSTISQLAYIM  319 
 
WP_011024445  319  TMYGYSTAEHPGLGFAAATFHLLNHSTFKATLFLVAGIVAHEATTRDIRKLGGLRKEMPKTFIVAVIAAASMAGVPPLNG  398 
WP_048174247  319  TMYGYSTAEHPGLGFAAATFHLLNHSTFKATLFLVAGIVAHEATTRDIRKLGGLRKEMPKTFIVAVIAAASMAGVPPLNG  398 
WP_048136646  319  TMYGYSTAEHPGLGFAAATFHLLNHSTFKATLFLVAGIVAHEATTRDIRKLGGLRKEMPKTFIVAVIAAASMAGVPPLNG  398 
WP_048125080  319  TMYGYSTAEHPGLGFAAATFHMLNHSTFKATLFLVAGIVAHETTTRDIRKLGGLRKEMPKTFIVAVIAAASMAGVPPLNG  398 
WP_048124368  319  TMYGYSTAAHPGLGFAAATFHMLNHSTFKATLFLVAGIVAHETTTRDIRKLGGLRKEMPKTFIVAVIAAASMAGVPPLNG  398 
WP_023846288  319  TMYGYTTHEEPGIGVAAATFHLLNHATFKACLFLVAGIVAHETATRDITKMGGLRKEMPITFIVATIGALSMAGIPPLNG  398 
WP_013194388  319  TMYGYTTYHEPGIGVAAATFHLLNHATFKACLFLVAGIVAHEAATRDIRKLGGLRHEMPLTFIVASIGALAMAGIPPLNG  398 
WP_048204897  320  TMYGYTTHHEPGIGVAAATFHLLNHATFKACLFLVAGIVAHEAATRDIRKLGGLRREMPITFIVASIAALAMAGVPPLNG  399 
WP_013037209  319  TMYGYTSYHEPGLGVAAATFHLLNHATFKACLFLVAGIVAHEAATRDIRKLGGLRKDMPITFIIASIAALAMAGIPPLNG  398 
WP_015325011  319  AMYGYTTYQEPGIGVAAATFHLLNHATFKACLFLVAGIVAHEAATRDITRLGGLRHEMPITFIIATIGALSMAGVPPLNG  398 
WP_048147233  319  AMYGYTTYQYPGIGVAAATFHLLNHATFKACLFLVAGIVAHETATRDITKMGGLRKDMPVTFIIGSIAALAMAGVPPLNG  398 
WP_011498313  319  TMYGYTTHHEPGIGVAAATFHLLNHAAFKACLFLVAGIVAHEAATRDIRKLGGLRREMPITFIIACIAGLAMAGIPPLNG  398 
WP_013898326  320  TMYGYTTYQEPGIGVTAATFHLLNHATFKATLFLMVGIVAHEAATRDIRKLGGLRREMPFTFIIATIGALAMAGVPPLNG  399 
 
 
WP_011024445  399  FLSKEMFYETSLEIGELVSETYGGPWAIIFPAVAVAGGVFTLMYSIKLIDGIFLGERTHDHDVPHHVHEAPWVMLAPAVF  478 
WP_048174247  399  FLSKEMFYETSLEIGELVSETYGGPWAIIFPAVAVAGGVFTLMYSIKLIDGIFLGERTHDHDVPHHVHEAPWVMLAPAVF  478 



WP_048136646  399  FLSKEMFYETSLEIGELVSETYGGPWAFVFPAVAVAGGVFTLMYSIKLVDGIFLGHRTHDHDVPHHVHDAPWVMLAPAVF  478 
WP_048125080  399  FLSKEMFYETSLEIGELVSETYGGPWAIVFPAVAVAGGVFTLMYSIRLIDGIFLGERTHDHDVPHHVHEAPWVMLAPAVF  478 
WP_048124368  399  FLSKEMFYETSLEIGKLVSETYGGPWAIVFPVVAVLGGVFTLMYSIKLIDGIFLGERTHDHDIPHHVHDAPWVMLGPAVF  478 
WP_023846288  399  FLSKEMFYEASVEMGHLL----GGPYTVLIPALAVLGGVFTFAYSIKLIDGIFLGKRPAKG-LPEHIHDPSMIMLAPAIF  473 
WP_013194388  399  FLSKEMFYKSSVEMGAAL----GFPFSIIVPAIAVVGGVLTFAYSIKLIDGIFLGKRKDEF-LPHHIHEAPYVMLIPAGL  473 
WP_048204897  400  FLSKEMFYESSLEMGHML----GGAFTFIIPACAVLGGVFTFAYSIKLIDGIFLGERSKEH-LPEHIHEPPLTMLIPPAF  474 
WP_013037209  399  FLSKEMFYETSVEMGHII----GGPFTFLIPAAAVLGGVFTFAYSIKLIDGIFLGEKHHDH-LPEHIHEPPYTMLVPAAF  473 
WP_015325011  399  FLSKEMFYESSIEMGHAL----GSPFTFIIPAIAVAGGVFTFAYSIKFIAAIFLGKRPEKG-IPPHIHDPSLIMILPAAF  473 
WP_048147233  399  FLSKEMFYESSLEMGHLL----GGPLEYLIPAAAVLGGVFTFAYSIRFIDGIFLGKRRSEH-LPKHMHEPSLIMLVPPAF  473 
WP_011498313  399  FLSKEMFYESSIEMGASI----GGIFTFLIPAFAVLGGVFTFAYSIKLIDGIFLGERDKNA-IPHHIHEPPMTMLIPPAF  473 
WP_013898326  400  FLSKEMFYESSVVMGNTL----GTPYTFIIPAVAVLGGVLTFAYSIKIIDGIFLGKRQDDH-LPKKIHDPSAVMLVPTAA  474 
 
WP_011024445  479  LVGLIIFFGLYPTFPISVLIQPAYSGLVPHADHLHVALWHGVTTPLLMTIATFAIGLVLYKFYDAIAAWQNSFNDKLPWI  558 
WP_048174247  479  LVCLIIFFGLYPKFPISVLIQPAYSGLVPHADHLHVALWHGVTTPLLMTIATFAIGLVLYKFYDSIAAWQNSFNDKLPWV  558 
WP_048136646  479  LVGLIIFFGLYPKFPIEVLIWPAYSGLVPDAEHLHVALWHGVTTPLLMTIATFAIGIVLYKFYDSIAAWQNSFNAKLPWI  558 
WP_048125080  479  LVGLIIFFGLYPKFPIETLIQPAYSGLVPNADHLHVALWHGVTTPLLMTIATFAIGIVLYKFYDSLAAWQNSFNDKLPWI  558 
WP_048124368  479  LVGLIIFFGLYPKFPIETLVQPAYSGLVPDAEHLHVALWHGVTTPLLMTIATFAIGLVLYKFYDSLAAWQNSFNDKLPWV  558 
WP_023846288  474  LAGLIILFGLVPSIPVHNFIEPTVSGITLEEAHLHVKLWHGFTTSLMMTIATFILGILIYTQYDRIAEWQNRFNARFPWV  553 
WP_013194388  474  LSVLVILFGLVPSIPVHNIIEPATSGILLETAHLHVTHWHGFTPAFMMTIITFVLGLLIYTKYESLASWQDRLNASYPWI  553 
WP_048204897  475  LAGLVILFGVVPSLPIHHIIEPTVSGILLETAHLHVKLWHGFTTSLMMTIVTFILGILIYTKYDRIAAWQNSFNAKFPWI  554 
WP_013037209  474  LAGLVILFGLVPSIPIHNIIEPTTAGIVLEEVHLHVKLWHGFTPALFMTIITFIAGLAIYTRYDNIAAWQDRFNARYPWV  553 
WP_015325011  474  LAGLIIIFGLVPSIAVQNLIEPAASSIMMEAQHLHVQLWHGLTGSLAMTVVTFLLGIAVYTKYDRIAEWQNSFNRKYPMI  553 
WP_048147233  474  LAILVILIGLFPSVAVQYIIEPAASGILLQEVHLHVSLWHGFTAALMMTIITFIAGIALYTKYDAIAAWQDRMNARYPWF  553 
WP_011498313  474  LAFLVILFGVIPSLPTHYIIEPAVSGILLETAHLHVKLWHGFTASLMMTIVTFILGILIYTKYDRIAAWQDNFNMKNPRI  553 
WP_013898326  475  LAFLVVLFGVFPSIPVNLIIEPAVAGILLETVSLNVKLWHGLTPELFMTVITFVLGILLYTKYDDIARWQDRFNVRHPRI  554 
 
WP_011024445  559  SVNYWYDATVNNAKGITHKFAAFAQPGPIGVYVKMTLLFMIFLIFWPVYMFGINLGIGVGDLLPAGIIYDAQPYEIVLYS  638 
WP_048174247  559  SVNYWYDATVNNAKGIAHKFSAFAQPGPIGVYVKMTLLFMIFLIFWPVYKFGIGLGIGIGDILPAGIIYDAQPYEIVLYS  638 
WP_048136646  559  SVNYWYDAIVNNAKPIAHKFAAITQPGPIGVYVKMTLLFMIFLIFWPVYKFSIGLGIGVGDLLPAGINYNAQPYEIVLYS  638 
WP_048125080  559  STNYWYDATVNNARDITHKFAAITQPGPIGVYIKMTLLFMGFLIFWPVYKFGIGMGIGIGNILPAGINYAAQPYEIVLYA  638 
WP_048124368  559  SMNYWYDATVNNARDVTHKFAAITQPGPIGVYIKMTLLFMIFLIFWPVYKFSVGMGIGIGNILPAGINYAAQPYEIALYS  638 
WP_023846288  554  SVNYYYDGAVNNAKSVTSKFSNRMQPGPIKTYVLALLLLTLAMFAIPAIMLAT-------SLVPQNLNFDVPLYEALIFL  626 
WP_013194388  554  SVNYYYDAIVNNARTNAYKVSSFVQPGFVKTYINALLILTIALIMIPLIVLSG-------DLIPQTLNFDVNPYEALLML  626 
WP_048204897  555  SVNYYYDNAVDSAKDRAFKFSSFTQPGNIKNYINAMLLLMIALVAVPVIILAT-------NIIPSTLNFDIPPYEAILLI  627 
WP_013037209  554  SVNYYYDRIVDGAKGSAKGFAGFAQPGSIKLYIYAILVLMVILFTIPLFMMTT-------QVFSVNLNFDIPFYESVIMI  626 
WP_015325011  554  SVNYVYDSLVNNAGDTLKGFSSFMQPGSVKRYVVALLILMVVLFAIPFLKLSA-------GFAP-TLNLNLEPYELVVFF  625 
WP_048147233  554  SINYAYDRIVNGAQGKSSAFAAVMQPGPVKPYLVALLLLFLVLGAIPAMLVAT-------TLVPADLNFNVPPYEGILLG  626 
WP_011498313  554  SINYYYDRAVDSAKGNAFRFSSRSQTGNIKLYMSAMLLLMIALIAIPAAILAT-------NIMPSQLNFDIPPYEAILLL  626 
WP_013898326  555  SINYYYDKIVGNATYNAGLFSSKFQIGPVKYYMIPILLLAILSILIPITLLSL-------EMLPVTLNFEIPPYELIVFL  627 
 
WP_011024445  639  LMILAALGAALLPRYLPAVISLSELGFLVALLYVYLKAPDLAMTQVCVETLSTIIFILVLIKIPQKFKEPMPAGKVLVNL  718 
WP_048174247  639  LMILAALGAALLPRYLPAVISLSELGFLVALLYVYLKAPDLAMTQVCVETLSTIIFILVVMKVPQKFKEPMPAGKVLVNL  718 
WP_048136646  639  LMILAALGAALLPRYLPAVISLSELGFLVSLLYIYLKAPDLAMTQVCVETLSTIIFILVLMKIPQKFKEPMPAGKVMVNL  718 
WP_048125080  639  LMILAALGAAVLPKYLPAVISLSELGFLVALLYVYLKAPDLAMTQVCVETLSTIIFILVVMKVPQKFKEPMPAGKVLVNL  718 
WP_048124368  639  LMLLAALGAALLPKYLPAVISLSELGFLVSLLYIYLKAPDLAMTQVCVETLSTIIFILVLMKIPQKFKEPMPAGKVMVNL  718 
WP_023846288  627  FMIVAALGAALLPRYIPAIISLSGLGYLVALLFIYLQAPDLALTQVLVETLSTIIFLLAIVKIPQKFKEHIPSTTLARDL  706 
WP_013194388  627  LMVVAAIAATVLPKYIPAIIALSSLGYMVSLLFIYLKAPDLALTQILVETLTTIIFLLVIVRIPQTFREKLSKANLTRDV  706 
WP_048204897  628  LLVVAALAAAVLPKYLPAIIALSALGYGVSLLFIYLKAPDLALTQVLVETLSTIIFLLAITKIPQKYKEKITTSVLVRDL  707 
WP_013037209  627  LMVVAAIAAATLHRYLSAVIAISAVGYLVSLMFIYLKAPDLALTQFLVETLATIIFLLVIARVPQTFKEKIPKNILLRDI  706 
WP_015325011  626  FMIMAAVGAAVLPKYLPAVISLSALGYLVSLLFIYLSAPDLALTQVLVETLSTIIFLFAIVKIPQTFKEHISPSLFMRDA  705 
WP_048147233  627  LIVLAALGTAILRKYLHAILAVSAVGYLISLVFIYLQAPDLAMTQILVETLFTIIFLLVILKIPQTFRENLTRSVLARDL  706 
WP_011498313  627  LLIVAALSAAILPTYLPSIIALSALGYGVSLLFIYLKAPDLALTQILVETLSTIIFLLAITKIPQKYKEKISISVFTRDI  706 
WP_013898326  628  LIIITALLAAILPSYLPAVIAVSAMGFLVGIVFIFFLAPDLAITQILVETLTTIIFVLVIAKVPQTFKEHIPRGTLIRDI  707 
 
WP_011024445  719  LISGVVSFGVLAVMLNANLGVLAPFETFNYYFIEKALAMTGGLNVVNVIVVDFRGYDTIGEISVLSLAALGVYSLILSRA  798 
WP_048174247  719  LISGVVSFGVLAVMLNANIGVLAPFETFNYYFMEKALAMTGGLNVVNVIVVDFRGYDTIGEISVLSLAALGVYSLILSRA  798 
WP_048136646  719  LISGVVSFGVLAVMLNANMGVLAPFETFNYYFMEKALAMTGGLNVVNVIVVDFRGYDTIGEISVLSLAALGVYSLILSRA  798 
WP_048125080  719  LLSGVVSFGVLAVMLNANIGVLAPFETFNYYFIEKALEMTGGLNVVNVIVVDFRGYDTIGEISVLSLAALGVYSLILSRA  798 
WP_048124368  719  LISGVVSFGLLAVMLNANIGVLPQFQTFCYYFIQKSLEMTGGLNVVNVIVVDFRGYDTLGEISVLSLAALSVYSLIMSRA  798 
WP_023846288  707  VISVAVSAMIFIMLINATQGIVAPFESLSYYFIEKSLTLAGGHNIVNVIIVDFRGYDTLGEISVLCLAALGVYNLIHSRG  786 
WP_013194388  707  FISGLVSVGVFIVLINATQGIVPPFESLSHYFIEKSVSLTGGHNLVNVILVDFRGYDTLGEISVLCLAALGVYNLIHSRG  786 
WP_048204897  708  TISLAVAASVFVVLLNATQGIVPPFESLSHYFIENSLPLAGGHNIVNVIIVDFRGYDTLGEISVLCLAALGVYNLIHSRG  787 
WP_013037209  707  MISLAVASTVLILLLNATQGIVPPFESLSHYFLENSVKLAGGHNVVNVILVDFRGYDTLGEISVLCLAALGVYNLIKSRG  786 
WP_015325011  706  LIAVSVASVVFILLLSATQGIIAPFESLSYYFIEKALPLAGGHNIVNVIIVDFRGYDTLGEIAVMCLAALGVYNLIHSRG  785 
WP_048147233  707  LISSAVGITVLVLLLNATQGIASPFESISYYFIENSVPLARGHNMVNVILVDFRGYDTLGEIVVICLAGLGVYNLIKSRS  786 
WP_011498313  707  LIAITVAASVFVVLLNATQGIVDPFASLSHYFIDNSFLLAGGHNIVNVIIVDFRGYDTLGEISVLCLAALGVYNLIHSRS  786 
WP_013898326  708  LISVTVASTVFIIMLYAAQGIIPPFESVSHYFLEKSVLLTGGHNVVNVILVDFRSFDTLGEIAVIFLAALGVYNLIHSRG  787 
 
WP_011024445  799  KKVKGGKE  806 
WP_048174247  799  KKVKGGKE  806 
WP_048136646  799  KKVKGGKE  806 
WP_048125080  799  KKVKGGKE  806 
WP_048124368  799  KKAKGGKE  806 
WP_023846288  787  EDE-----  789 
WP_013194388  787  ER------  788 
WP_048204897  788  EEQ-----  790 
WP_013037209  787  EGE-----  789 
WP_015325011  786  ESQ-----  788 
WP_048147233  787  DSK-----  789 



WP_011498313  787  EE------  788 
WP_013898326  788  ERK-----  790 
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