Amino acid sequences of the 17 two-component (histidine kinase-response regulator) signal transduction
systems and one orphan response regulator identified on the genome of Enterococcus faecalis strain V583
(www.tigr.org). The classification of the histidine kinases is as proposed by Fabret et al. (J. Bacteriol., 1999,
181:1975-1983).

Highlighted in yellow are the regions surrounding the phosphorylated histidine residues.

Highlighted in green are the transmembrane domains.

Highlighted in purple isa GAF domain.
Highlighted in blueisa PAS domain.

EF2218 Response Regul ator (OQthers B)

1 MYRVMFVDDE YM LEGLKW
41
81
121
161
201
241
281
321
361
401
441
481

| PAQELGFEI VKTARSAQEA
LAFLETESI D VLLTDI TMPE MBG ELI EQA KKKGHQFI SL
| LSGYQEFDY VKKGVALQVQ DYLLKPVNKQ ELLANI QRI K
| ELDQOKKSH ARVRLYLENG LMRW.NDEl S EGEYEELMQQ
FATI KPGDFT VLLVEAEMSF LETI KELFMK KGQLLFI ESW
MSTYHQLLLI YKGARQEAFL FI REl EAl LA GQGQ FVGES
VNEWETVYES YEKVKQLQAI ETFYQEFLPN NQKEQVNRSA
EDFTFLAFNQ ALM GDMQTI QRELDAI FNQ LSQQHATPEY
VRYWFLLFS DI SRQYPTVL EENYEKI VEE | RASNNLNTL
YALMQQVLAE VKNKPKI KKY SESVSQAVER | EQGYLEELN
LKTVADELHL NPSYLGQ FK KETKRSFSQY LNQVRTKHAQ
KLLLYTDDTI NEI SEKVGFN NTNYFSKMFK KLNG TPKEF
REQYQSNYAG VEE

EF2219 Hi stidine Kinase (Goup I)

1 MKRI FKKLFK KKYLLNRLVQ KYSELETSIT LETVAALCVY

41

81
121
161
201
241
281
321
361
401
441
481
521
561

VTYTI NLSI D
SASKI ENVRK
STLFSTFPDL
| KKHGFQLMR
LKKSG NAFI
SDI QQVFHNR
YAAI'LG GLL
GDGNLKERI D
TLEI KQRDAH
ELADWYAFS
MRYPDQFAYK
YQRQDNAI KV
RLNQTEI DTE
GTTI RLSFVA

SQKNNAVSQ
YMEL SPPEYF
EEVI | RLDEF
| | SDPYTGQP
YDSAGNQ FS
YD TEl ESSG
LI VI LLVGLN
TNQVQEELND
MRALQSQ NP
TLLRNNI NQE
FEI EETI ADV
HAYREGEKI |
QS| GLRNVHE

DSYVTNKNNA ATNM NELAG
DYTYSQASED RVSTHFGNNL
DQVLFANRTA TNGKKVDVBS
LGELYTVFSS QELLGNQADL
EKAQFTKEEE RQLDKRVHTD
RSTI'LLLTSR RVLFQQLFMN
RLFKRYSQQV QLI LEATRAI
| ASAl NFMWD SLDQYI HDI Y
HFLYNTLEYl RMYALSRQQE
KTTTLAEEl S FCEKYVYLYQ
El PKFI | QPL VENYFVHG D
VAWDNGKG TANRLEEI RE
RLORFFGESY GLTI EGKEGE



EF3196 Response Regul ator (O hers B)

1 MHVLI VDDEP LAREELSYLV SQHPQVTSVA EADSVAEAME
41 EMVDQKPDLL FLDI HLTDES GFDLAEKLTH LKKAPYLVFA
81 TAYDQYALKA FQVNAKDYI L KPFEEEKI TQ VI EKASKEMG

121 QAVPENTAEK GPKSEAI PI Q GEDRI YLVAP EDI YLVSVEE
161 RQLSI FVDQQ VYKMIGTLNS | EQKLPATLF | KTHRSFI LN
201 RTKI QEl QPW FNNTLQVI LT NGSKVPVSRS YVKEFKEKLG
241 LS

EF3197 Histidine Kinase (Goup I)

1 VVELFI LMVE KR VLLSREKMSS
AKNQ VPN NLLTYLSSNA

121 RVAKQ

161 SGDLSDGA TLVR

201 TTLK QEEQAKAVOT HDVLELAAET LPYFREG
241

281

321

361 EV QSKLLKEAElI KSLQAQVNPH FFENAI NTI S

401 ALMRKDSEKA RKLLLQLSKY FRGNLQGAVQ TTI PVSQELE
441 QVKAYLSLEQ ARFPNRYQVT FDVEEAVASE KVPPYAI QVL
481 VENTI KHAFG SRKENNQVRV VWKAKQHKLH VDVYDNGQGE
521 PEERRLLLGK TTVTSEKGIG TALENLSRRM ANLYGSEGCF
561 LI ENLETGGS HVHLEI PMEQ EELDARI NR

EF2911 Response Regul ator (NarL famly) YvqC

1 VI KVML.VDDH EMVRLGVSSY LSI QEDI EVWW GEAENGKI GY
41 EKALELRPDV | LMDLVMEEM DG DSTKAI L KDWPEAKI | |
81 VTSKFI DDEKV YPAI EAGAAG YLLKTSTAHE | ADAI RATYR

121 GERVLEPEVT HKMMERLTKK QEPVLHEDLT NREHEI LM.I
161 AQGKSNQEI A DELFI TLKTV KTHVSNI LAK LDVDDRTQAA
201 | YAFQHGLAK



EF2912 Histidine Kinase (Goup I1) YvgE

1 MIDRI SRRVINISEYASESTEIVIENTEESYE HSI KQNRW.L
41 ELLQRKVFYL PLIVHIVLIS LLI GLLTFLLIISEVOKGQYG
81 RIEEKLRLLA NGNYESPVLN KPTTSENQDH YLTEVEQDI W
121 S| KNKLLEMS KELQLLNSRP QLMDGQTKEE | LENERHRLA
161 RELHDSVSQQ LFAAMMMLSA LNEQAQRTET PEPYRKQLAM
201 VAEI | NASQS EMRALLLHLR PI SLEGKSLR KG EQLLKEL
241 QTKI Kl ELI'W DVEDVHLNSS | EDHLFRI VQ ELLSNTLRHA
281 KAKELEVYLH QVDKNVLLRI VDDGVGFDVK EQSNKAGSYG
321 LNNI RERWG MGGTVKI | SF KGQGTSVEI K VPVI KEETAS
361 DQSNVSG

EF1703 Response Regul ator (OmR fam ly) PhoP

1 MKKVLWDDE PS| LTLLTFN LEKEGYQVTT SEDGKNGFEL
41 ALSNQYDFI | LDVMLPGVDG LEI TKALRRE KI DTPI LI LT
81 AKDEQVDKI| GLEI GADDYL TKPFSPREVL ARMKAI FRRL

121 KPTTTETLQE DTPKAPLVI G El RVDEQNYE VFVRNQPI EL
161 TPKEFELLVY FMKRKDRVI N RETLLERI WQ YDFAGSRI V
201 DVH SHLRDK | EPDPKRPVY LVTVRGFGYR FQEPKR

EF1704 Histidine Kinase (Goup Il11A PhoR

1 MKKRLREEYFILVAAVNELLENVCSIAATNERNE QKEMVAQQE
41 TYLRRKNTLL TDQLPPSVFE KGQLTNQQQL LVTHALDDAE
81 ERVTLLOKNG TVFFDSSONE PLESHKKRPE | AAVLSGATY

121 GSALRKSKTL NKELLYVATP VLKSGEI VG | Rl SEQTALF
161 SKNI QSFRRY IETEGIEEINLITEERELEE ROKNQPLVTV
201 LPI LKRMLKH PDENRSI | QQ SSEWNELYET | NLLSQQVSQ
241 TYKAYTSADE QFHELLDELM | GVFI | DTQG RLRLLNPKMQ
281 EM.GLSAKNM QSNYLEVI QD ADLI HLI HQV VAEKNSLHQE
321 | TVTQGPTPL RLDLSLRYLD DQSANDYQVL G AYDLTRVR
361 QLEKMOKDFV SNVSHELKTP VTSLLGFTET LI DGAKEDPE
401 VLNQFLH MQ KDAQRLQQLI QFI LELSRGS ATI PYAEQEI
441 TLEKFI TEI L GSYQQQLAAK QLKTWHGLP ESQFFTKYEL
481 FYPI VKNLI E NAI QYSQENG Q Tl SYAI EN QQLRLSVQDT
521 G G SQKDQE RI FERFYRVD KARSRHSGGT GLGLAI VONY
561 TELLGGKI Al DSHLGLGTTF TI TLLLTKKE A



EF3289 Response

1
41
81

121
161
201

VKI' LVADDDK
HTTPDI DLLI

KTTDVDKI KG
ML TKEEPDE
G LYLLASHP
HLRDKI EEAT

Regul at or (QOmR fam |y)

El VELLSI YI HNEGYEWWKA
LDl MVPI MDG MEVVKEL RKE
LVAGADDYVT KPFNPLEVVA
LEVGPLM NK DSHEVKTI EG
NRVFSADEI F ERVWQQES! V
GGEKVI QTVW GVGYKI DAR

EF3290 Hi stidine Kinase (Goup I11A)

1
41
81

121
161
201
241
281
321
361

VTI VLLLLLN VSI MFLLGQL
ELNTDLFWSW NKEVEPI EEL
HI | SELHYlI A DGNYNHRI PF
VAAI EDERRI EKSKDELI TN

LSENSPLAGV
VDAAVL YVRL
ELSCDLAKWV
VSHDI RTPLT

DRQFHSQEDL
SVPI HTTTFD
SLMVEGDTEK
TEAI | AVRND
GLGLAI AQSI

KSES

EF1260 Response

1
41
81

121
161
201

MNI LM EDNE
L ASPEKWDM
TARDSESDQV
AEVAEAAHDT
| EGLTPKEFD

ERTVDAHI KK LRI EKVGP QVI QTWAGVG

LKYTHTAYVK AKQVKLLVDD
MAQLI EQLAA DFELEAKKI N
LVRVFNNLLS NALKYGKGGH
GPAl PKHSLD QLFDRFYRVE

VALHGGY! YA KSDQKW SFI

Regul at or (OMmR)

SVSEMMOMFF  LNEGWNEATFK
TLDLNLPSMVD GVAVCREI RK
| GLEMGADDY VTKPFSPLTL
SENTDETFDV | TDHFKIMNTK
LLYTLAKKPR QVFSREQLLE

EF1261 Histidine Kinase (Goup I11A)

1
41
81

121
161
201
241
281
321
361
401
441
481

VKYL YQQUEA
QLYGYAESAL
KQDVQFVFI N
GNRVYATENI
SLVI TQPAKN
ATEQUKRI NR
DFNKMAASL K
| NGLLEGLQY
DYEKI RTNQ
LYLDTTEPI D
ALEKGYLETI
NTKYGESGLG
FPDVEI TEN

ENGVIARIIENIVGTSFTQLT
ETRDFFI NVA GVSDRDVLSY
KDREVQYPPV DSTKKLDFSL
DI YGARNTSS YVM_PVYASN
VDRSVQSVTQ NLI KGENESG
MRKATKEI TS GNFDI QLPVH
ESQEEI NRQE ERRRQFMADA
NAI PENQKEN Al KLMQNETA
Q WKKFNGT EALENI VTQL
VYADYDRFVQ VWVNI VONAI
VRl SDTG GM TEEQ LN WD
LPI VQQLVRL HKGKI NVESE

YDGKEAL SKL
SQ PI I MLTA
RVKSI LRRSQ
KEl QLTALEF
SAKTVMVHVS

| WATKDAVAK
| RRYHQVQLR
TSI NGLVDST
SI 1 GYLGLI E
LFEYTKVRQP
M QVKANPA
HI ' VVEVDKVG
ESRSQETGGT
| HLPLQRTNK

DDGKEGLATF
VSANVPI | M.
| ARVKALHRR
TRETYLDNQL
LVMDYQYFGD
YKFDDSGVA

KRTMQENNYE
SFQLTERVLQ
| DKNWDQI MK
QSSDKKVI | G
VI ALLLSYLF
DKDEFDDLAE
SHEMRTPLTT
RLI RLVNENL
TAKAEAAGNQ
QFTENGE! HI

RYYKVDPSRK
LGKGTTFI | S



EF1193 Response Regul ator (OmpR famly) VicR, YycF

1
41
81

121
161
201

VKKI LWDDE KPI SEI VKYN LVKEGYEVFT AYDGEEALEK

VEEVEPDLI |

LDLMLPKMDG LEVAREVRKT

HDVPI | WTA

KDSEI DKVLG LELGADDYVT KPFSNRELVA RVKANLRRGA
TNAKEAEVTT QSELTI GDLT | HPDAYMVSK RGEKI ELTHR
EFELLYYLAK H GQVMIREH LLQTVWGYDY FGDVRTVDVT
VRRLREKI ED SPSHPTYLVT RRGVGYYLRN PEQE

EF1194 Histidine Kinase (Goup II11A) VicK, YycG

1
41
81

121
161
201
241
281
321
361
401
441
481
521
561
601

MKKKVHFFQS

VNFKEALSEL  EEELFARQH |

TTI SDFKKNM DSQUWQLSNT LSTQVBNKDL

KAL SDFSNAD
YRDLNDFTSK
YVKSNLENKY
S| TKPI GEMR
NQLSER!I EEA
VI TI NEMALS
EEPDELLI DR
CVLHDVTEQE
L SEGAVENPE
SGNTHLQLEY
FTKRDLW/EL
VETHNNVVFS
QGGTGLGLAI

EPYEEDWAE

EF1864 Response

1
41
81

MKI LTVEDDN
NSDI NLVI LD
DEEYKI DAFT

| SEARI VDDK G | RATNDLN
KYQALDNDKR VYVNVQPI QS
QEl TNTASEERETASII AAAI
EQAI Rl ARGD YAGKVEVHGK
QETMEAERNR LDSVLTHMID
LLNVKNENVI GTSLLELLDI
STSDREEDQM | | RVDFTM R
KNERERREFV SNVSHELRTP
| APNFLKVTL EETDRM RM
VNFNELI NFV LDRFDVMM EN
DTDKVI QVLD NI LNNAI KYS
| SDQGLG PK KDLGKVFERF
SKEVI RAHNG S| WESTEGE

Regul ator (OmpR fam ly) VncR(S. pneuno)

M REG SEYL SEFGYTVI QA
| Q PFI NGLE VLKEI RKKSN
NLVDGYVEKP FSLPVLKARI

GGYEIRELEA
ERSDVDANLK
QONI | GKKND
PTGETVI GVL
SI | VTLLI AR
DELGQLAETF
GVI ATDRRGK
EEDYTLRKLL
RESGFI TGLV
LTSVRSYI EA
NDL LNL SRVD
EQKNYKI CRE
PDGGVI TCRL
YRVDKARARA
GSTFYI SLPY

KDGREAL SKF
LPI LI LTAFS
DSLI KKNYGH

121
161
201

LEKFEYKDLS VNFNSYTAKI NCEEI DVNAK ELEVLKCLLD
NNGVLTRMQ | | DYWKDSE ETPYDRVI DV Yl KELRKKLQ
LDC TTI RNV GYKLERK



EF1863 Hi stidine Kinase (Goup II11A VncS(S. pneunp)

1 MKKLKI FPKM EEQ ESVEG |1 I EVHSLEVE El FPKTYLET
41 RKEKI HNVAN ElI SSNWNCGKE | KYI EQTLEF YSKSSEI KVF
81 | KEKNNKNEI Q KDNI NVNL ESDSNSLI | E EKEI KLNDGK

121 KTNLQFVSTA DMXDAKDLS LKELPYSLLI  SI'EESAIT SE
161 [FYAKSI KNNI QEl KI VTDKM MKLDKKMSLK VSSNDEVGEL
201 KQQ NDLYST LLRTI DDLEF KNKEI LKLEK LKYDFFKGAS
241 HELKTPLASL KI I LENMKYN | GKYKERDI Y | NECI El VDS
281 LTKN SQ LS VHSI ENLNND EEYLKI NDTL EDI LKKYEI L
321 ANQKKI TVNN Yl LDENVYI G KTALKI I LSN LI SNAVKYTD
361 VNGVI NI GV NDWYI ENSY GNNKI SNVDK | FDVKFDLNK
401 ENSNGLGLYI VSN LNNYN EYKVLQDEEF FI FKI KI FS

EF0926 Response Regul ator (OmpR Famly)

1 MAKI M VEDE TTI RELI SEE LQKWQFETI G TTDFNDVLDD
41 FQEENPQLVL MDI NLPVYDG YYWCKI REV SKVPI | FI SS
81 RSTNVDM MA MNMGADDFVT KPFQ DVLI A KI NALLRRSY

121 NYSDTDSEVL SHNG TLNVD NGRMElI RGEM | DLSKNEYRL
161 LYLLMKKH&K | LTREKLLRA LWDDERFVDD NTLTVNI NRL
201 RKKIEQAG A GYI ETKVGVG YMVP

EF0927 Hi stidine Kinase (Goup I11A)

1 MTI LKYLKDR VWEENGACFENEEETCEIEVE APNVRLDWIY
41 VGYRFDEQSVAFLSLFLTI DY YLKRKWALSL ATEKEPPSLQ
81 EYLNTAEKEE ELLVQTYI NG LLQEHQQTMD QAI N

121 DYl DSWHElI KVPLAAI TLL VQSVEDDI PE KKYYLLENEL

161 GKI DEYVEQV LYYARLDSFS RDYLLQEYSL KEI VQSWRT

201 QANYFI QKRL QFSI EGEDEA VLTDRKWI F | FRQLLSNAV

241 KYTPEGGTI T VLI SKNKQE YLSLKDSG G | PTQDQRRI F

281 DKGFTGENGR KSEQHSTG G LYLAHSLAKK LGHDLTVEST

321 EGQGTTMILF FPSLSYYNEV K

EF1050 Response Regul ator (OmpR Famly)

1 MSBNLITEDE KNLARFVELE LKHEGYTTEV HYNGRTGLEA
41 ALNNEWDAI L LDLMLPELNG LEVCRRVRQV KNTPI | MMTA
81 RDSVI DRVSG LDHGADDYI V KPFAI EELLA RLRALLRRI D

121 | EGDKNVAKQ TTI TYRDLTI EKENRVWWRRN SEM ELTKRE
161 YELLLTLMEN VNWLARDVL LNKVWGYETE VETNVVDVYI
201 RYLRNKI DVP GEESYI QT'VR GTGYVMRS



EF1051 Histidine Kinase (Goup I11A)

1
41
81

121
161
201
241
281
321
361
401
441
481

MKRTI KKELE
SVSLI VAKEK
KTPSERDENY
YDTNQKLVFK
EPI FSKETRE
| SLI VSSVLG
MPEI NTRDEL
ELRTPVAI NVE
MKSLVQEM.D
LVYPEFHI TL
YSTDRKEVH

RFYRVDKARA

HQGTI FRI FI

EF2299 Response

1
41
81

121
161
201

MBI RI LLVED
KFYENTYQLV
ALSDDENQ R
GALAKEFRVG
LVONKGRTLT

GPSLTI KWAE
ENVEATI AEV
YNKHTAVEGS
TQNEYDKLLQ
KI'GYl QAFYE
FI LSSYFLKP
ADI SEI FNEM
GHLNLLNRWG
LSRAEQVDTQ
DDDLPTEVEL
S| SRTMNEFE
RNKGGNGLGL
Pl AG KEESN

ASSFFI FWF Tl FAVI TYKS
TNRLANANEN LTVTDVFDYL
FMEMDSFI SE LGQPELYLSV
LDRQLPWRT VFDKTGFYSV
LSSFYEI RNH EEETEVWEEV
LKVLRDTMDT | RKDPQSDVH
LDRVRRY! EQ QEQFVEDVSH
KDDPEI LDES LKASLQEI SR
YANERTDAKQ VWYQVFNNFQ
KI YRNHFEQL LI | LLDNAI K
| AVQDFGEG TEEDLEKI FD
Sl AKQLVENY KGRI DAESVL

VQ

Regul ator (OmpR Fam ly) VanR,

DDHI CNTVRA
| LDI MLPGWN
AFDAEADDYV
RLTLLPEDFR
HEI | LSRI WG

FLAEARYEVD ACTDGNEAHT
GHELLREFRA QNDTPI LIMMT
TKPFKMRI LL KRVEALLRRS
VLCDGTELPL TRKEFEI LLL
YDFDGDGSTV HTHI KNLRAK

LPENI | KTI R GVGYRLEESL

EF2298 Histidine Kinase (Goup II1A) VanS,

1
41
81

121
161
201
241
281
321
361
401
441

MVERKG FI KVEESYTIIVEELILVGVTATEFA QQFVSYFRAM
EAQQTVKSYQ PLVELI QNSD RLDMQEVAGL FHYNNQSFEF
Yl EDKEGSVL YATPNADTSN SVRPDFLYVV HRDDNI SI VA
QSKAGVGLLY QGLTI REINVMINARNVVESELICAYIFARQVIT
TPl KALADSA NKMANLKEVP PPLERKDELG ALAHDVHSMY
| RLKETI ARL EDEl AREHEL EETQRYFFAA ASHELKTPI A
AVSVLLEGM. ENI GDYKDHS KYLREC! KMM DRQGKT! SEI
LELVSLNDGR | VPl AEPLDI GRTVAELLPD FQTLAEANNQ
RFVTDI PAGQ | VLSDPKLI Q KALSNVI LNA VONTPQGGEV
Rl WSEPGAEK YRLSVLNMGV HI DDTALSKL FI PFYRI DQA
RSRKSGRSGL GLAI VQKTLD AMSLQYALEN TSDGVLFW.D
LPPTSTL



EF0571 Response Regul ator (OmpR Famly)

1
41
81

121
161
201

MKGQSI LLI ED
AFQTTSFDLV
ARNNEEEKVK
NVQTESLTW
LALMFRQLGK
KKI ESNTLKP

DPNI TDFMEV VLGQERYQLT | ASTGVEALT
LLDLG.PDI D G DLLKILRK RVMHLPIT TS
ALDLGADDYV TKPFGTNELL ARI RTALRHQ
ENKDLKI DFE KQLVYKKGQE | HLTKNEYRI

WAYQTLMIK VWAGPYSNDSQ TLRVNVSNI R
EYLI TEI GVG YRLRDHRLE

EFO570 Hi stidine Kinase (Goup I11A) KdpD

1
41
81

121
161
201
241
281
321
361
401
441
481
521
561
601
641
681
721
761
801
841

MQJTTEEMQSG
LMVGKHVW/G
VLTEPDI DQ
DELLNAG DV
TFLRQATI RV
FI POKLDQLR
DAFPKMTEKC
PLADKLGAEV
RQPWYEKI FI
KTRKVI EGGG
MLI Yl SFVLL
YSLTVYKQBY

KEHQVEI LYE

| I FDRQVKTE
AGNGTDTLNG

DQLNYLKLVL
NLL RAVSHDL
DI QEESQWLI
EAVYKHLRKV
LI ENAFRHGE
FQKI QSNLSG
EMTI GRGKTL

EF0372 Response

1
41
81

121
161
201

MKPHVLI | ED
AALNEPFDLI
AKKEDI DKI R
QLLSKAEQPP
YKLLVFLMEH
| KRI REKLKK

DGRRGRERIENEGEAAGVEKTINGVE TEAHEL
YI EPHDRPDT NRLLEGLPQ PPKNI FYKQM
| QQKPEI VLI DELAHSNAEG SRNRKRYQD!

FTTVNVQH E SLNDI VEEVT G EVKETVPD
| DVEPDEL| E RLEQGKI YAN ENAKRALKNF
GLAI QRASDH | NRI'SGKTI G | QSKLLTWWN
| RAMTARLAQG LWDWIVI QV RTQENTPTNI

| SI EEDDSFE Tl VEFAKMIG VTDI | MGKNL
EAFDDRLLKR LKDTELHLI P FNEEKRSLFF
KDLVI Al GGV FLATWTELM QY1 HVGDQNL
VARTTSGYFW SSLSSI LSV SENWEEVEPL

PFTLLLM. W
LNKRYVLVES
SVHCI NEKKS
AKGFYLPI AA
TQ AVI LEQT
RTPLTVI SG
RWENLLSI T
YPDGQVDI HL
NDL PVKLNVY
TNEVPVDSKN
VRl YLK

ALMSSNLM R
RKQ LDI SAT
| LNNEDEAAV
GRKTLAVLG
ELKDEKEQVE
AETLG GNDL
RI NMDTMKVN
PEEVI FI QAD

QEKEQTVFEI
GLG GLSI VK

L KKQADTSMK
YLSRLLEREV
AFVAAKNQKE
ERNADLDLEN
L ENEREKVRS
KEETQRKLLK
KTAEPVEEV
Pl LI EQALFN
ENHGEI PLKQ
TI VHAHNGKM

Regul at or (QOmpR Fam | y)

DPS| ADLQKD YLEI NDMTVT | EHDGKKGLE
| LDVMLPTMD GFEI CRAI RK KKQTPI M VS
GLGLGADDY!I | KPFSPNELV ARAKAHWNRY
QLLKI NEI AV DTAAHKVFVL ENEVI FTSKE
PNRVWWKEEL FESVWGFDAL DTEVSTVVWH
ANLSDSPI ET LWGSGYRFNR



EF0373 Hi stidine Kinase (Goup I11A)

1
41
81

121
161
201
241
281
321
361
401
441
481

LTI KRRFFI' S ¥ESAITTTEA SVEAVESLEAS Yl TLGTVPSL
PQAYRVMMNKQ RPLTANEEES YLALDQLLKK SPKLLDTPLS
KELKETI QTl EAKGLSVI | R KNARFPYYSD NLVEKSLSVH
| PNYEMNNI M PTGTLDNAGR LYHYVKSDFH YL DGSNGSFI

VLKRESSLFE FFTRW VWM LT EVAEAATAWLE NKRLTK
TTI EPLEALE KATKTLGKDA QKENPFTPTS HQTVSTEVKQ
LQLSFEQWAQ DLEEANAERE KYEANRKELI AN SHDLKTP
| TSI | GYVEG LMDGVANTEE KKQRYLTVI H EKSLG-NDLI

EELFLYSKLD LDRAVFTMEK TNFTRFI AH LEEYRLEQEL
VI TSVLPTEA LYVQVDPTQM NRVI TNLI QN SI KFADPTKE
QLAFTI SLTH NQTDLVLTI T DNG G DKKE LPYLFERFYR
VDKSRTPTVK GSGLA.SI VK Q | DYHQGTI  TVTSKKGDGT
NVI | TLPLLE DEK

EF1210 Response Regul ator (OQthers A Fam |y)

1
41
81

121
161
201

MNLLI | EDDP MVAYI HQKYL EKLI HQPTI F TVATI AEGLL
LTKEKQPALV LLDVHLKDGN GLTYLATI RD EKI DTEVI LI
TAANELENVK RSLHLGVLDY LVKPFSFERF QQSI ENYQKK
TAQFTLETKE LSQTKVDQLF HYSQTNARKN EQALQNVSLE
KGLTQATLQL LLKKI DEFTD YFTI QELSEA SQLSHVSVRK
YVLFLEKNNL LESKNSYLKV GRPYQSYRRI

EF1209 Hi stidine Kinase (Goup IV)

1
41
81

121
161
201
241
281
321
361

LSVSQGSLGE SLRGFVPVYD QGKQ GVWAM G KMTI'SLSQL
| ERTKNDYTM SVELSVGEGE | LAIWSYYLE KKQLHDLEPR
El ARLLEERN AMLEETKDAI LVI DTDQNI L LANI EATKMY
HNI TNSEENL LCGKKLSALVL SPEKLVVHSK TEQFYRONGQ
DYFVSI API N VRKKTI GHVI FLKNATETFI VAEQLVSTTT
YASALQSQSH EFMNKMHVI'Y GLVDLEDYEA LKHYLADLLK
PEKEFAQRLA | LVRNPI LAG FLSCERI KFA EI KTQLAI El

YPEI PPNKRD EDTQNLI Al'Y RYlI HRFLMEQ TLPEEI | ETI

DYQPGSLTTT YSFAYPKEQL ERFEQEFFTS YLARLLENAE
ATLTVENQN NWLVLRI NVH YEGAEENEPI DY



EF1822 Response Regul ator (AgrA Family) FsrA

1
41
81

121
161
201
241

MAI YI LEDQ | QAKALEVLL
DELLQVAHQD AQLNI FFLD
SESLI'VFI ST HTELVLTSYK
EVETCVDAYl QOQKENI KTKS
FFQTEYDHRV SMVGKNFKRE
SI 1T NKKYAS KLNYKTHLLT
FLT

TNI LHSRNI' Y NETI HLFSRS
QWNNHI QAGF  EVAKEI RKTD
YM/SALQFI Q KNVDFLDFQK
EYI | | NLKAS S| KMDI NDI'Y
FYGTLSKI EQ LHPDLI RVHQ
MRDGTEVPVS RRYYTQVKAL

EF1820 Hi stidi ne Kinase (AgrC G oup) FsrC

1
41
81

121
161
201
241
281
321
361
401
441

M LSLLATNV LLVSSFI VFV
VI NLCSFAAL MLGYSWLI YA
KAl FLSVFTL LMVSFI NYTE
SNVELLELEI NI W ALKI PNSV
LLI ELEEEVE LISPEI SPDF
FLIEI GV E AYLEEQRI NT
AMFRHDYKNL LYSLQ Al SY
| DNEEFELMK LNRLKNMELK
VPEVFI LDTS | DLVWVI RLL
| SI FNKNETQ EFVI TNSVQA
HGWAGLLYVKE | VDFSDQFDL
SKKVVNE

EF1336 Response Regul at or

1
41
81

121
161
201

LKVAI CDDNP TLTEKI NTM
NQLDQENFDF FI LDI EMSEM
LTSYKEYMEE VFQVQTFDYL
EKKRNYFVFS SNKVTYKI PT
| YKPYMSTNQ | NEQLDTNFV
LLMDSKEKC! El Pl SRRFKA

FERVTLI KI E CKI PLLSEEI

LTWI FTGFL LI HKKRFSI F
QT LSVFFQD | YONKELW A
FLRLNRVLEN SREFFGCLLL
MRGFVTVNSS KLELLI SVGL
QLLNNLTI YT EKI ESI NEEL
EDI LEI KRI Y EETI APTKK

ALl SMKI NTA KQAKLKVI VD
Al LLDNAI EN SAKSELKMFA
EFDFKVMVKKT KFSSKSNPEE
QTSFNEGAVT QHLI | EKNHN

FNYNPNI FET YTYYNPLKLV
SG DLAKKI R ERDI LSPI VF
LKPPTEDRLH QVLEKLRQQL
KDI | YFEKDK RQVLI HTVGE
QVHSSFI | NC AYl KELGKNF
AAHKSI VMM R&KI



EF1335 Hi sti di ne Ki nase

1
41
81

121
161
201
241
281
321
361
401

M_DI TERSLS
I VI'l I SAWT
LHSVPYLDSA
SYGSPTEFEI T
NLSEI VI LLP
| FLNI CVI FL
| KRNRTNVLK
SFDI LEPPTK
FVSKNI KI' NN
| 1 KQVNNDLF

LLQALGE R

EF1633 Response

1
41
81

121
161

MVDGR! VI VDD
EVCKKTQPDL
L SAYSDVQNT
RGKQTQLLLS
EEAYQWLRTL

LLVYLFLI SY
I I LSNAY!I PN
VWIMTLI SI'N
SITITTLI GV
| PILSITILF
YKI TI EYCQKN
L KHDLKNQYL
TYAADGVLNY
DVLTI VI GN

| EVSNNYNSE
HWKERRYFV

Regul at or

EPI TRLDI RD
VLMDI QWPI L
DKAKKLGAL G
Q DKLSLKLE
SMNKRARVSE

FESNWBTAI K
| YLPYLNLLL
LI CEVLSLHF
AW VI LKFSI
GLLI GNNNDK
QYNLTLRKKN
TI LGLI ENEE
LLNEKLAEAR
| DNAI QASKR
El FTRKHRKN

NHREF YNV
SFI LTYTI AM
TKI | LNAELT
VKEAKSEL ST
| SEI TI TI SV
| EVEYRI LNE
VNEAI DYI KS
KNQ NVDHQ

| KPl DRYVNI

KGLGVKNI DD

TI VI FNVYKG NKCGDN

| VI EAGYEW
DCGLKAGKKI V
YLVKPLDEKS

GEAADGFEAI
QDQLASSI VF
LI PTI ENBI E

ERKI | EKAKG | LVKENHI SE

| AELI VIVDDE

EF1632 Hi sti di ne Kinase (no transnenmbrane donai ns)

1  MKRLEQLCHQ YTNLSESDI K ELQRTARYLS STTLYQSADV
41 FI DVYKEMSQ QALVWYHKPP AKTTSLYSGD WGVEALLKN
81 EPGVLRTMJT SLNSI GLLAV TQENRLI KQN | YPI RNEHRT

121 1 GVI | VEI AA DEEI QADLQK EELNNCQLAK VAKSTSQVDA
161 LFI DQLAEAV LI FDAAGHLL | TNHNAQELY RKLGYRDNI |

201 GVBYDNLSI D YTTFEYVLYQ MKYKVBNQPI ESKTTYLNYY
241 FKVRKVWWLAS EEQLI M | QD NTEFKEKEAE | | SKSVAI RE
281 | HHRVKNNLQ SWSLLRI QE RRTQSPEAKK VLHESVNRI M
321 Al AATHELLS KQVKDDVALR QTLEAVMYNF RHLFQGAQPI

361 EMWDVDPAI M/SSEQWTI SLVWNELLQN | FDHAFEPQT
401 SGVVKLSGTL DNKM TI TVT DNGKGYDVHQ SNETSLGLM

441 VKSYVKDKLK GKI TI ESNKQ GTKTCFYFEQ NTSDVWWH

EF3329 Response Regul ator (O phan)

1 MRTEKI LWD DDAAVRRLI W KALQSTA LI YQSESI EKTK
41 DI VSRVTFDL FI LDDNLEHD SDGYYLVOM REKYPLVPI |
81 FFSSKKEEED || AALEMGVD SYI TKPFSLN VFKAQVI ASL

121 NRARM RKQL NVYKKEELQV GDFRFDYCGRY QLFKKDLPI S
161 LSSKEVQLI Q FFLENPEQVF SKEQ YSSVW GTGDVDANTI
201 MVFI NRLRSK LEENPKEPCY LRTWG GYT FTPDGCVKK
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