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Panel A. 
            .........................TRANSMEMBRANE SENSOR DOMAIN........................... 
residue     12345678901234567890123456789012345678901234567890123456789012345678901234567890      count 
             ????                TM1             OUTSIDE              TM2           INSIDE                 
AgrC1  1    ---VELLNSYNFVLFVLTQMILMFT---IPAIISGI--KYSKLDYFFIIVISTLSL--FLFK-MFDSASLIILTSFII-I  68 S. aureus 
AgrC4  1    ---VESLNSYNFVLFVLTQIIIMFT---VPSIISGI--KYSKSDYLYITGITALSL--ILFN-FIDSVTLIILTIFII-I  68 S. aureus 
AgrC3  1    ---MEALNDYNYVLFVIVQVSLMFF---ISAFISGI--RYKKSDYIYIIGIVLSSV--YFFD-KIGSISLVVITIFII-I  68 S. aureus 
AgrC2  1    ---VAYGNNKQ-LSYGTFQLVILFT---VAKFISFV--KFNLRDYFIIVGIIIPTM--FLYY-FYGSRAVLIPTFSSI-I  67 S. aureus 
AgrC   1    ------MDDINLFPFAGLQIFLMIW---VTKVIINM--KFNFRDYIIVFTIVIPSA--IMYY-FWQSKALIVLVIIIT-I  65 S. epidermidis 
VirS   1    MLMNQMFWDFMENASMIIEWVSFYLI--ISQFSPKK-RKNKQEVYSFIVIIIFSILLKVLNV--YPNERIVICFFIGL-I  74 C. perfringens 
AgrC   1    ---------MFSILMAIIQITGIFI---AIQILTNK--VFSIKEGLVTIAIAMLAF--PLFT-LVQYWSMIFVLIVFV-S  62 L. monocytogenes 
FsrC   1    -----MILSLLATNVLLVSSFIVFVF--LRVTLIKI--ECKIPLLSLLIVINLCSFAALMLG---YSWLIYALTVVIFTG  68 E. faecalis 
PltK   1    ---------------------MLVF---LLQILINRELRQKRVYATVAVMTVLLTV---IYM-LYDDYSDIITFIVNMGL  52 L. plantarum 
hpk9   1    ---MIGFREYVTWRIAIIWLSLVIITMSLGEVASNLWPQVPLAYFWIIPIVCVTTF--MSSRLLYTQWILMLPVAIFL--  73 L. plantarum 
hpk10  1    ------------MKIIFVQTLFLFL---FVKVLLRDWRVLSIWDISYAVVSSLVSG--WIFS-VIGQYAALPLLGLVV-L  61 L. plantarum 
LamC   1    ------------MLIIFLQEFFLFV---ITKAILKK-RSIQLFDISFVAVSLGVTY--AFYS-LLQDRVSFLVVLLCI-I  60 L. plantarum 
PlsK   1    ---------MVDFLNIVVQVTSLLL---IYHRISSI--KLTMREIALVFLGTFFSS--ILLSTFFFAVVIMMLTAIGI-K  63 L. plantarum 
PlnB   1    ---MVEISIFDSVIQSFFIYLGIIL---VYNFIFSN-TNIKRIIYSLILLLVLSLVGAILD----DTTSLILV----L--  63 L. plantarum 
SppK   1    ---MLYTDVSVSLMQNFVAILLIFL---LYRYIQRK-ITFKRIILDILIAIIFS----ILYL-FISDASLLVMVLMRL--  66 L. sakei 
ComD1  1    -------MDLFGFGTVIVHFLIISH---SYHFICKG--QINRKELFVFGAYTLLTE--IV---FDFPLYILYLDGLGI-E  62 S. pneumoniae R6 
ComD2  1    -------MDLLGFGTVIVHFLIISH---SYRLICKG--RINRKELYVFGAYTLLTE--IV---LEFSFYLLYLDKIGI-E  62 S. pneumoniae A66 
 
Panel B. 
            .........................TRANSMEMBRANE SENSOR DOMAIN............................ 
residue     12345678901234567890123456789012345678901234567890123456789012345678901234567890      count 
            INSIDE                  TM3                 OUTSIDE                TM4                          
AgrC1  69   MYFVKIKWYSILLIMTSQI--------ILYCANYMYIVI-YAYIT---- KISDSIFVIFP--SFFVVYVTISILFSYIIN  133 S. aureus 
AgrC4  69   LYFSKIKWYSILLIMTSQI--------ILYCANYMYIVI-FTYIV---- KIVDSIFVIFP--IFFVVYVTISILFSYIIN  133 S. aureus 
AgrC3  69   FLYFKIRLYSVFLVMVTQI--------ILYCANFVYIII-FSYII---- TISHSVFIVLP--IFLVVYVSISYALAYILN  133 S. aureus 
AgrC2  68   FLFFKLKYYAIVTILVTMI--------IMYLSNFATVGL-FLTLR---- KYTTDPAILLP--LYILSFSSVSLLATYLVR  132 S. aureus 
AgrC   66   FFYTKIKLYSILVVLFTTM--------ILYITNFITVYI-HLTIK---- DYIPFKFALQL--IHFTSFVIITLIIAYLTQ  130 S. epidermidis 
VirS   75   YYKFNFRVNNIKCIMISLIF-------WLFMLTVEALSISFIVKINSL- --VNVSELLGKN-IYRMETMILSKVILISLI  143 C. perfringens 
AgrC   63   ALYWKNKNVVVSASITLVV--------IILLTISDSIVG-FILVPGLNF KYDEIFNELLPTLIYCAGMLANLLVFSFLLR  133 L. monocytogenes 
FsrC   69   FLLIHKKRFSIFKAIFLSVF------TLLMVSFINYTEQTILSVFFQQ- IYQNKLLWIASN---VLLLLINIWIALKIPN  138 E. faecalis 
PltK   53   LAFVRRKKYFIVTSLTATLA------YILFSFFGNYATESIFHLFNLG- -LNDWSGWLFEA--IGETIVTACMLAVAASF  122 L. plantarum 
hpk9   74   -NALKRLVGAIMGVIAKAVA-QSASPMLLRQAIGLHSTA---------- ---DINLFLASI-----MMLPVIIILGMLAH  133 L. plantarum 
hpk10  62   FTWWHTHSFSESLFVSLQV--------IIWSIVVDHISS-LLTYM---- ------LKLDD--GYLLIFMGLQLVGLITLN  120 L. plantarum 
LamC   61   YAYWYEHNISKSVIIAMEI--------TMLSMVADHLAS-LVMLF---- ------FDSMR--LYLLLFSIFQSLLIIMVY  119 L. plantarum 
PlsK   64   D-----GLHQ-----KKY---LAFFYSVYSVTFFSLVGN-LSSLLGTF--VDGENI-------YIPIFF--TALPVVINE  118 L. plantarum 
PlnB   64   GAIIKEKCQPKINYYHLNVFLMLISSQIVILALASYLSRGFLYIYLDAD KISGL-----SE--YGDLFIGIEIIVMYIIG  136 L. plantarum 
SppK   67   GWHFHQQKENKIKTTDTANLILIIVIQLLLVAVGTIISQ-FTISIIKSDFSQNILNNSATD--ITLLGIFFAVLFDGLFF  143 L. sakei 
ComD1  63   RFLFPLGLYSYFRWMKQYERDRGLFLSLLLSLLYESTHN-FLSVTFSS- -ITGDNFVLQY---HFPFFFVVTVLTYFVTL  136 S. pneumoniae R6 
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anel C. 
            .........................TRANSMEMBRANE SENSOR DOMAIN........................... 
residue     12345678901234567890123456789012345678901234567890123456789012345678901234567890      count 
            TM4   INSIDE                 TM5              OUTSIDE             TM6                           
AgrC1  134  RVLKKISTPYLILNKGFLIVISTI------LLLTFSLFFF---YSQINSDEAKVIRQY-SFIFIGITIFLSILTFVISQF  203 S. aureus 
AgrC4  134  RVLKKISSSYLILNKGFLIVISTI------LLLTFSLFFF---YSQINSDEA KVIRQY-SFIFIGITIFLSILTFVISQF  203 S. aureus 
AgrC3  134  RILKRINGTYLSLNKKFLTVITIV------IVITFSLLFA---YSQIDASDA STIKQY-SLLFLGIIILLSILIFIYSQF  203 S. aureus 
AgrC2  133  ISLKKFKKSYLSLNKTYMIIISFV------LFATFAFFYI---YSTNTSSNG DSLIPY-ALVFIGLIIFISVVILIMSLF  202 S. aureus 
AgrC   131  LLFNKLKVSYLSLNKRYLLIITIV------LFISFILLYM---VSQTDMRGNDTLKLY-AILLLGIMVFLSVVILVMSNF  200 S. epidermidis 
VirS   144  MVVRCLKFRVDIGKGDFIYILTPIA--TNIIIILVIFGYA-------FKGGREGFGDNVSIFFVSILLLLSNMSLMFIVS  214 C. perfringens 
AgrC   134  KLIEKVNISRFVEHRKYAYIIFSI------VALTVLAFYMNIYAGSIAGFDGSVLKIN-TLIFTGYTILLIVIVTVVINT  206 L. monocytogenes 
FsrC   139  SVFLRLNRVLENSRIFFGCLLLLL------ILLLLFVFLISPEISPDFMRGFVTVNSSKLELLISVGLFLILIGLVIEAY  212 E. faecalis 
PltK   123  KVLKKRYPRQFVDGLTLNVIVSALA------VVAVAFFTI------TTAADNYNIGSG----FLGILMLILVAILLINAG  186 L. plantarum 
hpk9   134  RWLVQVSAADFLQRARVNISDYLL------VILFFAIYII----AYVFAMEWSVNAQT--YMAIAAIVTFGIIGSYLISN  201 L. plantarum 
hpk10  121  LILMNTHIQTTFNRPRLNRVTALL------LLAIYLYIIV----SEGLDSELRMVVSN-LVVLLVVMGLAIAIYDEYRVT  189 L. plantarum 
LamC   120  TVRLRTNCKPFFEDQKLNRTTAAL------LCIVYLYIIL----SEGWKNQANVIFSN-LIILLVMIGLFVIIYNEYLNN  188 L. plantarum 
PlsK   119  LICKLINPDFDFLRSNYGYATRNLVIGVNFIFFSLCTVQYGSYYWEDTMGDIGYVRYYLTGSFL--LLLIALVI-YLNLK  195 L. plantarum 
PlnB   137  FLVFNLVYKMVRRYTGSFDISDDE--RINRHLFIILLAFFGSIEMLLFISNFQGVTAT---IQLTLLLTFVLMLGLISWQ  211 L. plantarum 
SppK   144  ILLKNKRTELQHLNQEIIEFS------LEKQYFIFIFILFIVIEIILAVGNLQGVTAT---ILLTIIIIFCVLIGMTFWQ  214 L. sakei 
ComD1  137  KIIYYFHLELAYFDEDYLYPF------LKKVFFALLLLHIVSFV-SDMVSTIKHLNSF--GSILSSIVFISLLLTFFAMN  207 S. pneumoniae R6 
 
Panel D. 
                   .........................CYTOPLASMIC HK DOMAIN......................... 
residue     12345678901234567890123456789012345678901234567890123456789012345678901234567890      count 
                                                  H-BOX 
             TM6   INSIDECOILED-COIL   h BOXNEhRKFRHDYVNhhTTh                              
AgrC1  204  L---LK-----EMKYKRNQEEIETYYEYTLKIEAINNEMRKFRHDYVNILTTLSEYIREDDMPGLRDYFNKNIVPMKDNL  275 S. aureus 
AgrC4  204  L---LK-----EMKYKRNQEEIETYYEYTLKIEAINNEMRKFRHDYVNILTTLSEYIREDDMPGLRDYFNKNIVPMKDNL  275 S. aureus 
AgrC3  204  T---LK-----EMKYKRNQEEIETYYEYTLKIEAINNEMRKFRHDYVNILTTLSEYIREDDMTGLRDYFNKNIVPMKDNL  275 S. aureus 
AgrC2  203  T---LK-----EMKYKRNQEEIETYYEYTLKIEAINNEMRKFRHDYVNILTTLSEYIREDDMIGLRAYFNKNIVPMKDNL  274 S. aureus 
AgrC   201  T---LR-----EMRYKRNVKEIEAYYEYTLRIESINNEMRKFRHDYVNILTTLSDYIREDDMPGLRKYFNENIVPMKDKL  272 S. epidermidis 
VirS   215  KI--IKN-NKLKLENEFIKDKLEMEYKYYSNLKDNQEKVKRLYHDIKNHIACIEG---NNKETGIRKKYI-------DSL  281 C. perfringens 
AgrC   207  A---TN-----ELKVQNQKEQLEQLQDYVTTLESLHREMRVFRHDYVNILSTLVGYIDNNDMPGLKYYFENNIVPINKTI  278 L. monocytogenes 
FsrC   213  LE-----------EQRINTQLLNNLTIYTEKIESINEELAMFRHDYKNLLYSLQIAISYEDILEIKRIYEETIAPTKKII  281 E. faecalis 
PltK   187  TFLYLFYSYTLRVQNNRQALERQQYDIYVKNLENSYQNLRKFRHDYQNILLSLGEYIQIADDPELQQYFRQVVTKSKQSL  266 L. plantarum 
hpk9   202  KNSHLND-----------AQLLLQVSNYNELLSHHNRDLHLFKHDYENILLSMSAFIQNNDMAGLKRYFTTEVMPARVTL  270 L. plantarum 
hpk10  190  I---RA-----KYQVQQQRLQIKNDTRYMHEIETHYNELRRFRHDYQNIMLSINEYLKTDDLAGLQQYYQQNIAPVTKRV  261 L. plantarum 
LamC   189  V---KS-----KYEVQKQRIQIQNDTRYMNEIEAHYNELRRFRHDYQNMLISIDEYLKTDDLEGLQEYYQKNLAPVSNRV  260 L. plantarum 
PlsK   196  L---SAIQQSQLRCLREEQI--KHMEQYTSQIENLYTEVRSIRHDYINVMLSLSHGIEDENITEIKTVYNEVLSGLNASL  270 L. plantarum 
PlnB   212  TLETIRV-YAWQKKIAAEKLQNKQLNDYLKSVEHQYLELRKFKHDYKNLIASLNT---QDNISEIKDYLTDYTQSGEFRA  287 L. plantarum 
SppK   215  VMLFLKA-YSIRQEANDQLVRNQQLQDYLVNIEQQYTELRRFKHDYQNILLSLESFAEKGDQQQFKAYYQELLAQRPIQS  293 L. sakei 
ComD1  208  S---HKVQMEKEIALKQKKFEQKHLQNYTDEIVGLYNEIRGFRHDYAGMLVSMQMAIDSGNLQEIDRIYNEVLVKANHKL  284 S. pneumoniae R6 

                   .......................  ..DHp Subdomain....      .................... 
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Panel E. 
            ...............    ..........CYTOPLASMIC HK DOMAIN....     ..................... 
residue     12345678901234567890123456789012345678901234567890123456789012345678901234567890      count 
                                                                      N-BOX 
                                                              ....h...h.....N.....           
AgrC1  276  QMNAIKLNGIENLKVREIKGLITAKILRAQEMNIPISIEIPDE-VSSINLNMIDLSRSIGIILDNAIEASTEIDDPIIRV  354 S. aureus 
AgrC4  276  QMNAIKLNGIENLKVREIKGLITAKILRAQEMSIPISIEIPDE-VTHINLNMIDLSRSIGIILDNAIEASTEIDDPIIRV  354 S. aureus 
AgrC3  276  QMNALKLNGIENLKVREIKGLLTAKILRAQEMNIPISIEIPDE-VTRINLNMIDLSRSIGIILDNAIEASSEIDDPIIRV  354 S. aureus 
AgrC2  275  QMNAIKLNGIENLKVREIKGLITAKILRAQEMNIPISIEIPDE-VSSINLNMIDLSRSIGIILDNAIEASTEIDDPIIRV  353 S. aureus 
AgrC   273  KTRSIKMNGIEKLKVREIKGLITTKIIQAQEKRIPISIEVPDE-IDRIDMNTVELSRIIGIIVDNAIEASENLEEPLINI  351 S. epidermidis 
VirS   282  NSEIDKLNLGFNTGNEVLDVILNNKREKCMENNISLKVFIDFS-KVN-FIEYFDICTIFSNCIDNAIEACKKIKDNNRYI  359 C. perfringens 
AgrC   279  ESNNYKISLLQNIHVIELKGLLAVKLIRAQELKIDAILEVVEP-IDKISMDSIDLCKVVGILLDNAVEAALTCENPVIRI  357 L. monocytogenes 
FsrC   282  DNEEFELMKLNRLKNMELKALISMKINTAKQAKLKVIVDVPEVFILDTSIDLVVVIRLLAILLDNAIENSAKSELKMFAI  361 E. faecalis 
PltK   267  NRDFGHFDNLEQIKDKPLKAIIQSKFSVARQAGIQVRLEANDP-IAAIAIDSVTLSRVSGILLDNAIEAVKGQSGGQIAV  345 L. plantarum 
hpk9   271  NRQS-GLSDLSRLDMPTVSGLIYAKYEAANGQNVHLVVTILEK-VTLADIPQIKVVRILGNLLDNATDAAARANH-QVAL  347 L. plantarum 
hpk10  262  SDEQYNLEDLSRVQVKSVKSILFSKLSYAQSQGVKVQFDLKQV-LNGVTTNELDLAIALGIILDNAIEATAGHYHGELMS  340 L. plantarum 
LamC   261  LKEKYNLEDLSRVKVKSIKSILFSKLSYAQSQEIEVHFDLKEP-LIDITVNELDLDIALGIMLDNAIEASVGHADGEIMS  339 L. plantarum 
PlsK   271  QSSKYSLINLSKLKVPAIKSILSSKIIYAQQNGIEVNIEISSD-VTTTYFDLLDYIRVIAIFLDNAIEASLSTDLPEMSV  349 L. plantarum 
PlnB   288  SLNDGSIASVQHLKNEILRGLVVQKFFYAKQCGVKLTIEIANT-DFILSHGVTVAVRIIGNLLDNAIEQAQKMTDKIVTV  366 L. plantarum 
SppK   294  EIQGAVIAQLDYLKNDPIRGLVIQKFLAAKQAGVTLKFEMTEP-IELATANLLTVIRIIGILLDNAIEQAVQETDQLVSC  372 L. sakei 
ComD1  285  RSDKYTYFDLNNIEDSALRSLVAQSIVYARNNGVEFTLEVKDT-ITKLPIELLDLVRIMSVLLNNAVEGSADSYKKQMEV  363 S. pneumoniae R6 

            .DHp Subdomain.  ....           .... .CA Subdomain..                ..     . 
panel F. 
            ...............    ..........CYTOPLASMIC HK DOMAIN....     ..................... 
residue     12345678901234567890123456789012345678901234567890123456789012345678901234567890      count 
                                        hFQESG-BOX R GhGLSTLKhDNADNVLLhTI       hI 
AgrC1  355  AFIESE-NSVTFIVMNKCAD-DIPRIHELFQESFSTKGE--GRGLGLSTLKEIADNADNVLLDTIIENGF-FIQKVEIIN  429 S. aureus 
AgrC4  355  AFIESE-NSVTFIVMNKCAD-DIPRIHELFQESFSTKGE--GRGLGLSTLKEIADNADNVLLDTIIENGF-FIQKVEIIN  429 S. aureus 
AgrC3  355  AFIESE-NSVTFIVMNKCAD-DIPRIHELFQESFSTKGE--GRGLGLSTLKEIADNADNVLLDTIIENGF-FIQKVEIIN  429 S. aureus 
AgrC2  354  AFIESE-NSVTFIVMNKCAD-DIPRIHELFQESFSTKGE--GRGLGLSTLKEIADNADNVLLDTIIENGF-FIQKVEIIN  428 S. aureus 
AgrC   352  AFIDNE-ESVTFIVMNKCSN-DIPKIHELFEQGFSTKGD--NRGLGLSTLKELTDSNENVLLDTVIENGY-FVQKVEINN  426 S. epidermidis 
VirS   360  SLKGNCVNNFYVIKIENSKT-N--KIKKLNGDFLTDKKDKFLHGIGLKNIRLALEKYNGEIIIEPLDDKFILKMLIPINQ  436 C. perfringens 
AgrC   358  AFVKKG-DSIIIVFANSLPV-NMPPIYKIFEEGFSTKGE--GRGLGLASLREIMKKYSHVALDTKVTDRE-VIQELEIM-  431 L. monocytogenes 
FsrC   362  SIFNKN-ETQEFVITNSVQA--EFDFKVMKKTKFSSKSNPEEHGWGLLYVKEIVDFSDQFDLQTSFNEGA-VTQHLIIEK  437 E. faecalis 
PltK   346  ALVKYP-RMVELIFANSLNH-PIERLDELMVAGHTSKGA--GHGQGLATVRELLDPLANVTYEVSSHQRF----EFIISI  417 L. plantarum 
hpk9   348  TVKNRDAHTTVFSITNQIPTHEAVDLSVIKKSRFTTKPG--HLGYGLSSIEQLT--TDQLVVNYCIEEGN-FIAELIIKH  422 L. plantarum 
hpk10  341  AIFVTA-HSTVFLVQNNVFD-SLPPLWQLKEAGYSTKGQ--ERGLGLSQLSAIVNRNENMILETRLLASA-FVQRLTVKR  415 L. plantarum 
LamC   340  AIFIEK-NSTVFLIQNNVFE-QLPPLWKLKEAGYSTKGK--NRGIGLNSLSKIVNRNENMILETRVLGAV-FLQRLTVKR  414 L. plantarum 
PlsK   350  AFIEED-DSQTVIIVNNAPD-SYIDKRRIFESGFSTKGH--NRGIGLATVKDILNKYPNASLETEFKNSL-FTQKLAIKK  424 L. plantarum 
PlnB   367  AFNEID-NTAEIAISNPI-D-SDFNQHQIFETGYSTKGS--NRGLGLTNVRDLVEQQKGFYMDIETKKNY-VTMTLIVTE  440 L. plantarum 
SppK   373  AFLQSD-GLIEITIENTA-S-QVKNLQAFSELGYSTKGA--GRGTGLANVQDLIAKQTNLFLETQIENRK-LRQTLMITE  446 L. sakei 
ComD1  364  AVIKME-TETVIVIQNSCKM-TMTPSGDLFALGFSTKGR--NRGVGLNNVKELLDKYNNIILETEMEGST-FRQIIRFKR  438 S. pneumoniae R6 

            ........                          .CA Subdomain....                          
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Panel G. 
             HK DOMAIN. 
residue     1234567890      count 
AgrC1  430  N---------  430 S. aureus 
AgrC4  430  N---------  430 S. aureus 
AgrC3  430  N---------  430 S. aureus 
AgrC2  429  N---------  429 S. aureus 
AgrC   427  KES-------  429 S. epidermidis 
VirS   437  EKEA------  440 C. perfringens 
AgrC        ----------      L. monocytogenes 
FsrC   438  NHNSKKVVNE  447 E. faecalis 
PltK   418  ESE-------  420 L. plantarum 
hpk9        ----------      L. plantarum 
hpk10  416  E---------  416 L. plantarum 
LamC   415  VSQND-----  419 L. plantarum 
PlsK   425  DV--------  426 L. plantarum 
PlnB   441  DK--------  442 L. plantarum 
SppK   447  ET--------  448 L. sakei 
ComD1  439  EFE-------  441 S. pneumoniae R6 

            CA Subdomain 
 

 
Figure S1.  COBALT generated alignment of AgrC and representative AgrC homologs (HPK10’s). Highlighted residue are as follows: gray, residues 
predicted to be part of trans-membrane helices; red, highly conserved residues; green, residues where mutations lead to constitutive activity; magenta, 
residues where mutations result in broader ligand specificity; blue, residues predicted to have high propensity for coiled-coil formation. Residues in 
magenta test have been shown to influence ligand binding specificity. Residues enclosed in boxes have been shown to be located on the outside 
(black boxes) or inside (red boxes) of the membrane by -galactosidase (lacZ) and/or alkaline phosphatase (phoA) fusion analyses. TM5 residues that 
are part of a four-element leucine zipper motif are shown as bold, underlined red or black text. Boundaries of the transmembrane sensor domain and 
cytoplasmic HK domain are indicated by the bars at the top of each panel, and boundaries of the DHp and CA subdomains are indicated by the bars 
at the bottom of the panels. Protein and bacteria names as well as protein specific residue numbering are indicated in the margins, and residue count 
line is provided at the top of each panel to aid in counting residues.
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Figure S2. TOPCONS consensus topology predictions (outside, thin blue bars; TMOUT-to-IN, wide 
green bars; inside, thin yellow bars; TMIN-to-OUT, thick red bars) and reliability plots for the 16 
HPK10 sequences in Figure S1. 
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