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Function of the flagellum from V. cholerae

Table S1. Oligonucleotides used in this study.

Oligonucleotide Sequence (5’ - 3") Ei(;:z;riction
VCmotAV-Ill GCCGCGCGGCAGCCATATGGATTTAGCAAC Ndel
VCmotBR-III GGTGGCTCCACTCGAGTTGTTGTCCACCGC Xhol
VCmotAV-IV GAAAGATCACACCGCCGTGGAAGAG

VCmotBR-IV ACATTTCCCCGAAAAGTGCCACCTG

VCh82V-D23N GGCTGGGTACCTTTGCGAACTTGATGTCACTGC Kpnl
VCb49R-D23N GCAGTGACATCAAGTTCGCAAAGGTACCCAGCC Kpnl
VCh82V-D23E GGCTGGGTACCTTTGCGGAATTGATGTCACTGC Kpnl
VCb49R-D23E GCAGTGACATCAATTCCGCAAAGGTACCCAGCC Kpnl
VCb9O0V-S26A GGCTGGGTACCTTTGCGGACTTGATGGCACTGCTGATGTGC  Kpnl
VCb50R-S26A GCACATCAGCAGTGCCATCAAGTCCGCAAAGGTACCCAGCC Kpnl
VCb90V-S26T GGCTGGGTACCTTTGCGGACTTGATGACACTGCTGATGTGC  Kpnl
VCh50R-S26T GCACATCAGCAGTGTCATCAAGTCCGCAAAGGTACCCAGCC  Kpnl
pomB-D42N fwd CGGAGATGAACGTTCTGAAATTTAAGCAGATCGCTGGC Acll
pomB-D42N rev GCCAGCGATCTGCTTAAATTTCAGAACGTTCATCTCCG Acll
GFP-V CTACTAGTATGGCTAGCAGCAAAGGAG Nhel
GFP-R GCTCATTAACCGGTTTTGTAGAGTTCATCC Agel
VCmotBV-Nhel-Agel CCGACTATGGCTAGCACCGGTATGGATGACGAACAACAATG  Nhel, Agel
VCmotBR-Nhel-Agel GTTCGTCATCCATACCGGTGCTAGCCATAGTCGGCTCC Agel, Nhel

WS-013-GFPend-f

CCCAACGAAAAGCGTGACCACATGGTC

Introduced restriction sites are underlined and shown in italics.
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Function of the flagellum from V. cholerae

Table S2. Quantitative analysis of flagellation of V. cholerae ApomAB producing His-tagged PomA
together with PomB variants. Cells were grown in M9 minimal medium pH 8.0 without added sodium and
inspected using Transmission Electron Microscopy (see Fig. S3). For each PomB variant, a total of 149 to

162 individual cells were inspected and categorized into flagellated cells (“+ flagellum”) or aflagellated cells

(“— flagellum™).
Number of cells
PomB variant + flagellum — flagellum Total number of cells inspected
WT 135 (83%) 27 (17%) 162 (100%)
D23E 118 (75%) 40 (25%) 158 (100%)
D23N 142 (95%) 7 (5%) 149 (100%)
S26A 115 (76%) 36 (24%) 151 (100%)
S26T 116 (75%) 38 (25%) 154 (100%)
D42N 112 (74%) 39 (26%) 151 (100%)
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Consensus Identity CTGACGSTTTTTRYCGCRACTCTCTACTG

pBAD/His A CTGACGITTTTICGCFCTCTCTACTG
pPISC-H CTGACGHTTTT CGCBACTCTCTACTG
| S |

-10

Figure S1: Alignment of the arabinose promoters of pBAD/His (Invitrogen) and plISC-H. Alignment
was performed using Geneious Pro 5.4.6 (Biomatters, New Zealand). Identical and similar residues were

identified using an identity and similarity threshold of 63%. -35 indicates the -35 regions, -10 the -10 regions

of the promoters.
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Figure S2: Purification of isolated membranes using sucrose gradient centrifugation. Gradient ranged
from 30 to 60% sucrose (w/v). After centrifugation, a clear, brownish fraction was visible which represents
the purified membranes. Protein concentration was determined using a BCA assay. The concentration of
proteins in the upper and lower fraction was below the detection level. The purified membranes were used
for further analysis (SDS-PAGE and western blot).
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S26T  D42N

Figure S3: Flagellation state of V. cholerae ApomAB complemented with plasmids pAB coding for His-
PomA and PomB (wt and variants). Cells were grown on sodium-depleted M9 minimal medium
supplemented with 10 mM arabinose at pH 8.0. Aliquots of the bacterial cultures (10 uL) were adsorbed on
Pioloform coated copper grids and stained with uranyl acetate as described in Materials and Methods.
Pictures were recorded using a Transmission Electron Microscope (LEO 912AB, Zeiss, Germany) at 80kV
and at a magnification of 630 x. Scale bar indicates 10 um. See Table S2 for the relative abundance of

flagella.
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A Amino acid position / identified amino acid
1/2|3|4(5|/6|7|8|9(10|11|12|13|14(15|16
PomA M[D|L|A[T|L|V|G|L|I|G|-|-|A|-]-
PomB-Strep |M|D|D|E|Q|Q|C|K|C|P|P|P|G|L

900 1
r— 800
= 700
IEI 600
2 500+
W 400+ *
g 300 Pom B-Strep
'E 200
= 1001
0
20'000 22’000 24'000 26’000 28’000 30°000 32’000 34’000 36’000 38°000 40'000
m/z
calculated | measured | calculated — measured
mass [Da] | mass [Da] mass [Da]
PomA 27420 27448 - 28 (- 0.10%)
PomB-Strep | 36'676 36'779 - 103 (- 0.28%)

Figure S4: Edman sequencing and MALDI-MS analysis of V. cholerae PomAB. (A) For N-terminal
sequencing, PomAB was expressed in E. coli C41 (DE3) from plasmid pET18ABS and enriched as
described in the main text. After separation by SDS-PAGE, the proteins were transferred to polyvinylidene
fluoride (PVDF) membrane following the semi-dry protocol described by the manufacturer of the blotting
apparatus (Amersham Biosciences Europe GmbH, Germany). Blot staining was performed with 0.1%
Coomassie-G250, and membrane pieces containing bands of PomA or PomB were used for N-terminal
sequence analysis using a protein sequencer (Applied Biosystems 470/A) with on-line phenylthiohydantoine
amino acid detection by HPLC (Applied Biosystems 120). (B) The molecular masses of PomA and PomB
were determined on a Perseptive Biosystems VVoyager Elite system, a MALDI time-of-flight instrument with
reflector. The measurements were recorded in the linear positive mode with an instrument accuracy of 0.3%.
A layer of sinapinic acid was deposited on the target from a saturated stock solution in acetonitrile/ddH,O
(2:1, viv), containing 0.1% trifluoroacetic acid. Immediately before analysis, dried protein samples were
dissolved in a buffer containing 20 mM Tris-HCI pH 7.5 and 1% octylglucoside and placed onto the layer of
sinapinic acid.
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Figure S5: SDS-PAGE of PomA in complex with PomB or with the PomB variant carrying the D23N
substitution. PomAB containing membranes were solubilised with Cymal-5 as described in Materials and
methods. PomB was bound to Strep-Tactin via its C-terminally fused Strep-tag, PomA was co-purified by its
interaction with PomB. Left: wild-type PomA co-purified with wild-type PomB (2.2 ug); right: wildtype-
PomA co-purified with the D23N variant of PomB-D23N (2.8 pug). The gel was stained with silver.

Supporting Information, Page 7 / 20



Function of the flagellum from V. cholerae

TM-helix 1 PomA TM-helix 11 PomA
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L 1GGFAFV IMAMVLGGS----1GMFVDVTSILIVVEESAFVVLMKFTMGQFFGATK I AGK---AFMFK
—————————————————————————————————————————————————————— MMFVDVTSILIVVEESTFVVLMKFTMGQFFGAAK I AGK---AFMFK
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FCES1FIVLSNYNLGQFFGIGKI 1GK---AFMFK
TeleL CAAVFISFPPRELKKAPSVLKQ---AFIRQ
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MIETLFVVMMKYNLKQFLGSAKIAAK---AFIFK
LEETTAVVLMKFSLSQFLGSFKIAMK---AFMYK
LiefeT 1 AVVLMKFSLSQFLGSFKVAMK---AFVYK
MIGALAL IV ISMLMSGE----LGMFVNAPSLVLJVVEET I FAVMAKYGLGQFLGAVKVAGK---SFSSK
MVGAIGIVLAAILTGGS----ALVFINVPSILIVLEETVMVVMIKFSMGQFFGAFKVALT---AF INK
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&S 1 FVVLMKFTMGQFFGAAK I AGK---AFMFK
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GIGSFIVGNNGKAIKGTLKALPLLFRRSKYT
G IGAFIVGNNGKAIKGTLKALPLLFRRSKYS

YLVVIGTVFGGYLMTGG---SLGALYQPAELVLIAE
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Function of the flagellum from V. cholerae

-YETEFIKDSMERERDLNLTRLSEGKRVMKALGDS
HDAEVVKATLQKDIALTNERHEKG IGVFTAFGDV
-YEKDNIVEILEKEIEFEQHGIEQTVKVYEAMGGY
-LDPQLIQEIMETEISCLEERHLKGAEILQTFGNL
HDAEVVKMTLQKDI TMTDERHDAGAQFYTALADV
-HDADVVRATLQKDIGLTNERHEKGVGIFSSFGDV
-YDYNL IRDSMEKERDLYLTRLNEGARVYRALGDS

-HDADVVRETLQKDITLTSTRHDAGSTLFKALGDV
-1EPDVITD IMNAEIMAMEERHRKGRS I LERAGEY

VNNPQEVIAEIVNLAHV
Bsel ENDLEE/IDTFVDLSTR
Spea LDKPED@IEQS ISMADAA MQKAVDMLVDE-HDGDVVRDALEKDIALTEERHRTGIGIFKSI1GDV
Niwa TEKPEGIIKQAVEMAGTA
Nhal AEKPEEIIKQALEMANT, MKKGVTLLVDE-HEPEMVRRVLMTELRQTLERHDLGQKIFRAIGDV
Ttur LPDPNMBIDEIVALADE

Coli SSDPEE[RIEKIVELANI LDEGVKML ID€-NSREVVSTVLSKDMQQT I ERHSWGAKVFSATADV
Rspc MVKPEDRITEIVELADG LSKGIQLLVDE-HDPDVVKALLNKDMRMTSDRHRDGKSFFDALGEV
Vvul ADEPED[RIAKIVEMADAA MQKGIDLLVDE-HDADVVRAALQKDIALTDERHTQGTGVFRAFGDV
Ospc SLNPEDI IAETVDLADAA MQRGIQLLVDE-HDPDVVKMLLKKESKLTHDRHEFGAS IFASLGDV

LPDPN LQRGIQLLVDE-HDPDVVKALLSKDKNQAVERHNVGAT I FASMADM
LDKPEE[RIDQSVTMADAA MKKAVDLLVDE-HDAEVVRDALAKDIGLTAERHAAGIDIFRKLGEV
KAMYMD] 1VDYLRL11SEHMNTFEIEALMDEE IEPHESEAEVPANSLALVGDS
KAMYMD, IVDYLRL I ISEHVMNTFEIEALMDEE IETHESEAEVPANSLALVGDS
KAMYMD] 1VDYLRL11SENMNTFEIEALMDEEIETHESEAEVPANSLAMVGDS
KALYMD, ITDYLRLIVSENVMNAFE IEALMDEE IETHEQESEVPAGSLAMVGDS
KTMYMD] 1VDYLRL1ISENMNTFEIEALMDEEIETHESESEVPANSLAMVGDS
KALYMD, ITDYLRLIVSENVMNAFE IEALMDEE IETHEQESEVPAGSLAMVGDS
KAMYMD] IVDYLRLIISEHVMNTFEIEALMDEE IETHESEAEVPANSLALVGDS
KAMYMD] 1VDYLRL1 1 SEHMNSFEIEALMDEEIETHESEAEVPANSLAIVGDS
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TM-helix 111 PomA TM-helix 1V PomA
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Figure S6: Sequence alignment of PomA homologues. Amino acid sequences of PomA homologues were
obtained from NCBI BLAST®, algorithm blastp (protein-protein BLAST) with query sequence gi|51241595
PomA V. cholerae. A multiple sequence alignment of the 53 sequences was performed using the ClustalW
algorithm (1) implemented in the BioEdit Sequence Alignment Editor (Version 7.0.5.3, (2)) with default
settings. Identical and similar residues were identified with BioEdit using an identity and similarity threshold
of 83% and BLOSUMG62 (3) scoring matrix. Bacteria which are predicted to operate a Na'-dependent
flagellar motor are shaded in light grey, bacteria which are predicted to operate a H*-dependent flagellar
motor are shaded in dark grey. Vcho Vibrio cholerae (gi|51241595); Vvul Vibrio vulnificus (gi|27363787);
Vcar Vibrio caribbenthicus (gi|312884944); Vspl Vibrio splendidus (gi|84394352); Vori Vibrio orientalis
(011261252276); Vmim Vibrio mimicus (gi|258621631); Vfur Vibrio furnissii (gi|l260767265); Valg Vibrio
alginolyticus  (gi|91225059); Vhar Vibrio harveyi (gi|153835782); Vcor Vibrio coralliilyticus
(0i|260776527); Vpar Vibrio parahaemolyticus (gi|254509022); Alvi Allochromatium vinosum
(01|288942519); Aehy Aeromonas hydrophila (gi|117620588); Sama Shewanella amazonensis
(0i|119775567); Bcer Bacillus cereus (gi|152975139); Rosp Roseibium sp. (gi|307944456); Asal Aliivibrio
salmonicida (gi|209694504); Sone Shewanella oneidensis (gi|24375769); Dbac Desulfomicrobium
baculatum (gi|256830502); Ghol Grimontia hollisae (gi|262274768); Ppro Photobacterium profundum
(0i|90410907); Pssp Pseudovibrio sp. (gi|254473242); Psys Psychromonas sp. (gi|90408166); Bamy Bacillus
amyloiquefaciens  (gi|308174664); Dede  Deferribacter  desulfuricans  (gi|291280095);  Ptun
Pseudoalteromonas tunicata (gi|88859187); Bspc Bacillus sp. (gi|319651876); Colp Colwellia
psychrerythraea (gi|71279500); Bsub Bacillus subtilis (gi|296332049); lloi Idiomarina loihiensis
(0i|56461235); Hche Hahella chejuensis (gi|83648503); Clle Clostridium lentocellum (gi|296440180); Desa
Desulfurivibrio alkaliphilus (gi|297569176); Bsel Bacillus selenitrireducens (gi|297583573);  Spea
Shewanella pealeana (gi|157962806); Niwa Nitrosococcus watsoni (gi|300114850); Nhal Nitrosococcus
halophilus (gi|292492680); Ttur Teredinibacter turnerae (gi|254787124); Coli Congregibacter litoralis
(0i|88704265); Rspc Reinekea sp. (gi|88799580); Ospc Oceanospirillum sp. (gi|89093475); Sacd
Saccharophagus degradans (gi|90022861); Fbal Ferrimonas balearica (gi|]308048594); Shdy Shigella
dysenteriae (gi|82776485); Ecol Escherichia coli (gi|89108730); Nimo Nitrococcus mobilis (gi|88812419);
Cyou Citrobacter youngae (gi|291085222); Ypes Yersinia pestis (gi|145599065); Saen Salmonella enterica
(0i|161502955); Ypse Yersinia pseudotuberculosis (gi[51596730); Efer Escherichia fergusonii
(0i|]218548502).
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TM-helix PomB
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____________ MDDEDNKCDCPPPGLPLNGTERS SLLECRAVLLL SF eI LKFKQIﬂGSMKFAFGVQNQLEVKDIPKGTSIIAQEFRPGRPEPT
_____________ MDEENPCKCPPPGLPQWMGTFADLMSLLMCFF LLLSFSEMBVLKFKQIAGSMKFAFGVQNRLEVKD IPKGTS1 1AQEFRPGRPEPT
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____________ MMDDDSKCDCPPPGLPLIMGTFARLMSLLYCE=VLLLSFSEMD LKFKQIEGSMKFAFGVQNRLEVKDIPKGTSIIAQEFRPGRPEPT
____________ MSKRKKKEHHEEHVDESWLIPYADILTLLLALFIVLFAMSS WARKFEALSKAFNDAFNGGTGFFDFPSPMPDGAMQSADKADTENKD
____________ MSKKRKKRQEEEGNSEAWLLPYSDFLTLLLALFIVLFAMSSID‘QKFQKFSKVLNGVFVGGTSFFDYTKQTSGDDNSTSDTEKFLEQK
_______________ MKRRRRQQEKGAPKWMVTFSDMMTLIL IJS 1L LFSMSVVBAQKFRAISESFQQRQVFEFFPSAIEFENPSEEFGEEFPNPFDEGG
_______________ MNRKKKQGPKGAPKwMVTFSDLMTLIL =1 LLFSMSVVBANRFEAIRESFQERAIFDFYPSL I PFENPAEDRDVRDDPFDADVD
____________ MSDEEEQKCECPPGLPAWMATFADLMSLLMCFF LLLSFSEMBALKFKRLIAGSMREAFGVQATVNVDS IPKGTS T 1AQEFSPGKPDPT
____________ MDEEELDCPECEPGLPAwMATFSDLMALLMCFF LLLSFSEMD‘LKFKRLAGSLRNAFGVQAEINANDVPKGTSIIAKEFSPGRPEPT
—————————— MSDDTEEQECPPCPPGLPAwLATFGDLMSLLMCFF LLLSFSEMS LKFKQLaGSMREAFGVQNQIKVEDIPKGTSIIAQEFSPGRPEPT
_____________ MAKKAKCECPPPGAP wLATFADLMSLLMCFFILLLSFSEMD MKFKQ IAGSMKYAFGVQNKVEVKD IPKGTSV IALEFRPGRPEPT
wLATFADLMSLLMCFF LLLAFSEMS] MKFKQIﬂGSMKYAFGVQNKVEVKDIPKGTSVIALEFRPGRPEPT
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LATFEILMSLLYCESVLLL SFEEMBVMKYKQIBGSMKYAFGVQNKVEVKD IPKGTSV IALEFRPGRPDPT

AWMGTF‘DLMSLLMCFF LLLAFSEM® LKFKQIAGSMKFAFGVQNKIEVKDIPKGTSVIAMEFTPGKPEPT
______________ MSDQECKCPPPGLPAWMGTFADLMSLLMCFF LLLAFSEMY LKFKQIAGSMKFAFGVQNKIEVKDIPKGTSVIAMEFTPGKPEPT
_____________ MAEEECPKCPPEGLPAWMGTFADLMSLLMCFF LLLSFSEMY LKFKQIAGSMKFAFGVQNKIEVKDIPKGTSVIAMEFRPGKPDPT
_____________ NSEFAPKRKQAACAPARNIATERRL ATL LYCIERVLLL ARV LKFKQUAGSMKYAFGVQNKVEVKD 1 PRGTSV I AQEFRPGRPDPT
_____________ MEDEDKCKCPP-GSP 1A | PR ATL LCERVLL L F Bk LKFKQUAGSMKFAFGVQNVLEVKD I PKGTSV I AQEFRPGRPEPT
______________ MEEDDCKCPP—GAPLwMATFADLATLLMCFF LLLSFSEMY LKFKQIﬂGSMKFAFGVQNMLEVKDIPKGTSVIAQEFRPGRPEPT
______________ MDEDECKCPPEGLPAWMGTFADLMSLLMCFF LLLSFSEMBVLKFKQ IAGSMKFAFGVQSMLEVKD IPKGTSV 1AQEFTPGRPDPT
—————— MASEKVRDEEQEDCNCPPPGLPMWMATFADLMTLLMCFF LLLAFSEMBVLKFKQIAGSMKYALGVQNK IEVKD IPKGTSV IAQEFRPGRPEPT
MARKPIPLPVPVEDPEDECPKCPPKGAPAWMATF‘DIATLLMAFF L 1 LSFAEFNQPKFKMVIAGSL SMAFGVQRQVPVMEQPKGTTILDLSFSPS-PEMS
———MKNQAHPIIVVKRRKAKSHG—AAHGSWKIAY‘DFMTAMMAFFLVMWLISISSPKELIQI‘EYFRTPLATAVTGGDRISNSESPIPGGGDDYTQSQGE
———MKNQAHPIIVVKRRKAKSHG—AAHGSWKIAY‘DFMTAMMAFFLVMWLISISSPKELIQIAEYFRTPLATAVTGGDRISNSESPIPGGGDDYTQSQGE
———MKNQAHPIIVVKRRKAKSHG—AAHGSWKIAY‘DFMTAMMAFFLVMWLISISSPKELIQIAEYFRTPLATAVTGGNRISNSESPIPGGGDDYTQSQGE
———MKNQAHPIVVVKRRKHKPHGGGAHGSWKIAY‘DFMTAMMAFFLVMWLISISSPKELIQLAEYFRTPLATAVTGGNRIANSESPIPGGGDDYTQQQGE
———MKNQAHPIIVVKRRKHKNHGGGAHGSWKIAY‘DFMTAMMAFFLVMWLISISSPKELIQIAEYFRTPLATAVTGGNRISNSQSPIPGGGDDYTQQQGE
———MKHQNHPVILVKKRKTKHGAAHYGGSWKIAY‘DFMTAMMAFFLVMWLLAVSSPQELTQIAEYFRTPLKVALTSGDKSSSSTSPIPGGGDDPTQQVGE
———MKHQNHPVILVKKRKTKHGAAHYGGSWKIAY‘DFMTAMMaFFLVMWLLAVSSPQELTQIAEYFRTPLKVALTSGDKSSSSTSPIPGGGDDPTQQVGE
W A

—-—---MKQNHPVVLVRKRK-SHQAGHHGGSJIK 1 AYFMTAMUAREL VMWLLATASPQELTQIREYFRTPLKVALTSGDKSSSESSP IPGGGDDPTQQDGL
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NFLOPKFRPLVRQIADLVK
FLQOPKFRPLVRQIAELVK
NFLOPQFRPLVRQIAELVK
NFLQPKFRPLVRQIADLVK
NFLOPKFRPLVRQIADLVK
FLQPKFRPLVRQIAELVK
NFLOPKFRPLVRQVAELVK
\FLQPKFRPLVRQIAELVK
——————————————————————————————————— QELKEVEEKVKTY IQNNGLTDKLETSLTDEGLLVT I RONVF[gASEINEVRSGEL TIADENGELLY

----------------------------- QAQAMSEQMETVAES I KKALSRE IEQGAIEVENLGQQID
————————————————————————————— QSKEMSQEMETLMES I KKALERE 1EQGAIEVENLGQQI
----------------------------- QSAELSQELETLMES IKKALERE IEQGAIEVENLGQQID
———————————————————————————— SESESQTQSQQELEDT IKKALERE I SEGA I EVENLGQQL
---------------------------- AQSQSMSEEMETVLES IKKALQRE 1EQGA1EVENLGQQI
----------------------------- QSEQTSQEMETLMES I KKALERE 1EQGAIEVENLGQQI
----------------------------- QSEALSEEME I'VLEN I KKALDRE I EQGAVEVENLGQQI L
----------------------------- QAKAMSEQMETVAES I KKALSRE 1 EQGAIEVENLGQQID
----------------------------- QSAEMSQELETLMES IKKALERE 1EQGAIEVENLGQQID
----------------------------- QSKEMSQEMETLMES I KKALERE 1EQGA1EVENLGQQI
----------------------------- QAEAQSQEMETLMES I KKALERE 1DQGAIEVENLGQQI

-------------------------------- EAMQELEDEAAR 1AQALSDE I AEGMLQIETVNET I IfJRVKEQ-SETGESDYVADEFL PVLDKVRELLY
-------------------------------- EQEQEAKEEAVEFAAALAEE I GDGSVEVETDGKK I 1
------------------------ EEESKAQAAAQEN INDQVKKMAMELNKE I'VDGATEIESLGQQ I[IR 1 REKGAESSEEGFLQPRFKPVVRRVGELLR
------------------------ EEESKAQAAAQDQ INDEVKKMAQELNKE IVDGAIEIESLGQQI 1 ESSERGFLQPRFKPVIRRVGELLK
———————————————————————————— AEAAAAQDK INQQVKKMAQELNQE 1ADGAIENESLGQQ I IfJR 1 REKGS[EASERGFLQOPRFKPVVRSVGELLK
------------------------ SSEQAISAADQEQTNELVKK 1AQQLERQI IDGATELESLGQQ 1 I[IR 1 RENGS[EPSERIAFLQPKFKP I 1QDIGELLK
------------------------ ASEQATSAADQQQTNDLVKK 1AQQLEKQI 1DGAIELESLGQQI IfJR 1 RENGS[EPSEIAFLOPKFKP I 1QEIGVLLK
------------------------ SSS-AEQSTDQSQMAELMKKVAQQLEKQ I LDGSVEMESLGQQLTEIR I RENGS[ESAGIAFLQPQFQPVLRK IGTLLA
------------------------ QSQTRTSASDADNVNEL TKK 1AQQLEDQILDGAIEVESLGQQI ©IAFLQPRFRPVIHAVGNLLK
---------------------------- AESQSQNQSQQELEET IKKALERE I AEGAVEVENLGQQL! EYAFLQPKFRPLIRQIGELVK
---------------------------- SE---MSESQEQLLEVMQKALDRE I1QDGA 1 EVENFGQQ
---------------------------- EQSSEASEAQHQLAKAVAQELQDE IQEGAIEIESLGQQL I[JR 1 REKGAEPSEIAFLQPRFRPY IRKVAK ILA
------------------------------ TEAMTQVSKELMRR I ERQLENE IKAGT IELEQHGQQI I
STSDVMMQGLADN I QEMAEVMQGKAEAETQAGQSARSAA I ADAQLQVALQQE I GEGLVSVEQREDK
-------------------------------- KLRGDLDQL IESDPKLRALRPHLK I DLVQEGLRIQI
———————————————————————————————— KLRGDLDQL I ESDPKLRALRPHLK I DLVQEGLR1QI[JDSQNRPMER TIERJADVEPYMRD I LRVIAPVLN
-------------------------------- KLRGDLDQL I ESDPKLRALRPHLK I DLVQEGLRIQI
-------------------------------- KLRGDLDQL I ESDPKLRALRPHLK I DLVQEGLR1QI[JDSQNRPMEK TERIAEVEPYMRDI LRATAPVLN
-------------------------------- KLRGDLDQL I ESDPKLRALRPHLK I DLVQEGLR1QI[JDSQNRPMEK TEIAEVEPYMRDI LRATAPVLN
-------------------------------- KLREKLDQL I ESDPRLKALRPHLL INMMDEGLRIQI
-------------------------------- KLREKLDQL I ESDPRLKALRPHLL INMMDEGLRIQI
-------------------------------- KLREKLDEL I ESDPRLKALRPHLL INMMDEGLRIQI

DSQNRPMEKTENIAQVESYMRD ILRATAP LN
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Function of the flagellum from V. cholerae
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DI(FG- 1VRVSERRIENQR 1 D-SELYREIN
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SVAQEMEKVKDFDHLRLQVR

DV[EG- 1 1RVSE[zRINNQPLD-SEL YRS\ SVALEMERVKGFESDRLRVREMASTEPLVSNKTA-EGRARNE
DV[EG-1VRVSERIINORLD-SELYRSI SVAQEMEKVKGFNHQRLQVREMADTDPLGPNDTE-AQRSR)INA
DV[gG- 1VRVSERINNQPLD-SEL YRS\ SVAQEMEKVRGFSHQRLRVREMADTEPLAPNDSD-ANRAL{)IN
DV[EG-1VQVTERIINORLD-SELYRSI SVAQEMERVTGFDHRRLEVRELADTAPVGPNDTE-AQRSR)INA
DEG-KVRVTEIINNQKLD-SEL YRS\ SVAQEMEKVKGFDHQRLQVREMADTQPLGPNDTE-AQRALYINA
DVEG-RIRVSEIINOR 1D-SELYRSI SVAQEMEKVRGFNHERLRVREMADTEPLGPNDTE-AQRSR)INA
DVIgG-1VR I SERINNQRLD-SEL YRS\ SVAQEMEKVRGFSHQRLRVREMADTEPLVPNDSD-ENRAL)INA
DV[EG-1VRISERIINORLD-SELYRSI SVAQEMEKVRGFSHQRLRVREMADTEPVEPNDTE-WQRSL)INA
DVIgG-1VRISERINNQRLD-SEL YRS\ SVAQEMEKVRGFSHQRLRVREMADTDPLVDNDTE-ENRARNNA

DVIEG-1VTVSERREDMR 1 S-NEL Y SSIMI/D[BSISKIIAVAVAHEL | RVKGFDQRRMK MANSDPLVANDSP-GNRARNXA
DV[gG- 11 TVSEYRDMQ 1 S-DELY S\ AVADVLLQVKGFDPKRMK MASNNP 1 VPNDSP-DNRARNIR
DVIgG-ENTVSERRINDFQVS-NELYVNY AVASELQTVQGFDKTRMM RAETRPLVPNETN-EDRRRINA
DVIEG-ENTVSERRIEDFQVS-NELY IN) AVASELQKVVGFDKNRMM RAETRPLVPNDSN-EDRRRIXA
DV[gG-ENE1SESBGQHIA-NELYREN AVAEAMRTAPGFDESRMS KADTAP 1 VENATTSADRAKNI
DV[EgG- 1 1SVTEREUNTT I D-NEL YRS\ SVAHELVKVEGFDPGRMELREVAENEPLVSNDTW-EGRVR)IN
DV|gG- 1 1RVSERINNQPLE-SEL YRS SVGHEMLRVKGFNSDRLRVREMASTEPLGPNKTA-AQRARNINA

G- 1 1R 1SERRINNOKLD-SELYRS
DIEG-VITISERIINEQVH-SELYRSI
DI[gG-EVT ISEIISENEKLV-SE1YSD
GEAS-EIVVT{elzaISVPLGGASPYRDN
GIEN-RISLSEIIBDFPYASGEKGYSI\

NASRRELMVGGVDSGKVLR MAATMRLSDRGPD---DAV\IXa{I SLLVLNKQAEQA I LHENAES
GIEN-RISLSEIIBDFPYASGEKGYS)\ NASRRELMVGGLDSGKVLR MAATMRLSDRGPD---DAV|Ixl SLLVLNKQAEQA I LHENAES
GIEN-RISLSEIIBDFPYASGEKGYSI\ NASRRELMVGGLDSGKVLR MAATMRLSDRGPD---DAV|\Ix&il SLLVLNKQAEQA I LHENAES
GIgN-RISLACIIBDFPYANGEKGYS)\ DRIANASRRELVAGGLDNGKVLR MAATMRLSDRGPD---DA NI SLLVLNKQAEQA I LHENAES
GIEN-RISLSERDYPYANGEKGYSI\ NASRRELVSGGLDDGKVLR MAATMRLSDRGPE---DAI|Ix&l SLLVLNKQAEEA I LHENAES
DIgN-KLSLSElzREDL PYARGERGYS NASRRELLAGGLDEGKILR MASTMRLKEQASD---DPV\IRX{1 S I LVLNKQSQHD I EHENLDN
DIgN-KLSLSEaDL PYARGERGYSI RIANASRRELLAGGLDEGKILR MASTMRLKEQASD---DPV|\Izail STLVLNKQSQHD IEHENLDN
DLIgN-KTSLSEZRIED | PYATGERGYS] NASRREL IAGGLSEGKVLR MAATMSLKQHGAD---DAI\IXI TVLVLNKQTQQG IEHENGES
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SAGVLPSDVTLPGTVALPAAEPVNTQPQPMSTTETQQSSTGN I TSTANGPTTSLPAAPASN IPVSPTSRDAQ
SAGVLPSDVTLPGTVALPAAEPVNMQPQPMSTTETQQSSTGNITSTANGPTTSLPAAPASN IPVSPTSRDAQ
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Figure S7: Sequence alignment of PomB homologues. Amino acid sequences of PomB homologues were
obtained from NCBI BLAST®, algorithm blastp (protein-protein BLAST) with query sequence gi|51241597
PomB V. cholerae. A multiple sequence alignment of the 41 sequences was performed using the ClustalW
algorithm (1) implemented in the BioEdit Sequence Alignment Editor (Version 7.0.5.3, (2)) with default
settings. Identical and similar residues were identified with BioEdit using an identity and similarity threshold
of 83% and BLOSUMG62 (3) scoring matrix. Bacteria which are predicted to operate a Na'-dependent
flagellar motor are shaded in light grey, bacteria which are predicted to operate a H*-dependent flagellar
motor are shaded in dark grey. Amino acids which were investigated in this work are highlighted with stars.
Vcho Vibrio cholerae (gi[254225118); Valg Vibrio alginolyticus (gi|269965067); Vcor Vibrio coralliilyticus
(0i|260776526); Vfis Vibrio fischeri (gi|59711322); Vfur Vibrio furnissii (gi|260767264); Vhar Vibrio
harveyi (gi|156973487); Vmet Vibrio metschnikovii (gi|260773298); Vmim Vibrio mimicus (gi|258624381);
Vori Vibrio orientalis (gi|261252277); Vpar Vibrio parahaemolyticus (gi|4322001); Vspl Vibrio splendidus
(0i|84394351); Vvul Vibrio vulnificus (gi|37679056); Bspc Bacillus sp. (gi|89100891); Bcoa Bacillus
coagulans (gi|229543005); Bpse Bacillus pseudofirmus (gi|288553786); Bsel Bacillus selenitrireducens
(0i|297583574); Hche Hahella chejuensis (gi|83648502); Rspc Reinekea sp. (gi|88799579); Ospc
Oceanospirillum sp. (gi|89093474); Svio Shewanella violacea (gi|294139895); Ssed Shewanella sediminis
(01|157376457); Sone Shewanella oneidensis (gi|24347292); Abac Alteromonadales bacterium
(0i|119472095); Phal Pseudoalteromonas haloplanktis gi|77361278; Amac Alteromonas macleodii
0i|196156245; Fbal Ferrimonas balearica (gi|308048595); Asal Aliivibrio salmonicida (gi|209694505); Ppro
Photobacterium profundum (gi|90410908); Psys Psychromonas sp. (gi|90408165); lloi Idiomarina loihiensis
(0i|56461234); Rspc Roseovarius sp. (gi|149201621); Shdy Shigella dysenteriae (gi|194434087); Shso
Shigella sonnei (gi[74311761); Ecol Escherichia coli (gi|l293415204); Saen Salmonella enterica
(0i|161502956); Cyou Citrobacter youngae (gi|237731926); Ypse Yersinia pseudotuberculosis
(0i|170023989); Ypes Yersinia pestis (gi|45441604); Spro Serratio proteamaculans (gi|157371226).
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