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Figure S1. Maximum likelihood phylogenetic tree and DNA-binding motifs for the studied Rex family proteins.
The phylogenetic tree was constructed using PhyML 3.0. The numbers indicate the number of bootstrap replications, out of 1000,
that support each node on the tree. sequence logos were constructed using WebLogo 3.0 and the binding sites predicted
for each group of genomes according to the RegPrecise database.
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BLi00618 -KIPQATAKRLPLYYRFLKNLHAS---GKQRVSSAELSDAVKVDSATIRRDFSYFGALGKKGYGYNVNYLLSFFRKTLDQ    76

BPUM_0528 -KIPQATAKRLPLYYRFLKNLHAS---GKQRVSSAELSDAVKVDSATIRRDFSYFGALGKKGYGYNVDYLLTFFRKTLDQ    76
GK0242 -KIPQATAKRLPLYYRFLKNLHAS---GKQRVSSAELSEAVKVDPATIRRDFSYFGALGKKGYGYNVNYLLSFFRRTLEE    76

Aflv_0208 -KIPQATAKRLPLYYRFLKNLHAS---GKQRVSSAELSEAVKVDSATIRRDFSYFGALGKKGYGYNVNYLLSFFRKTLDQ    76
BC0291 QKIPQATAKRLPLYYRFIQNLSLS---GKQRVSSAELSEAVKVDSATIRRDFSYFGALGKKGYGYNVNYLLSFFRETLDQ    80
OB0652 -KIPQATAKRLPLYYRFINNLNQQ---GKKRVSSKELSEAVKVDSATIRRDFSYFGALGKKGYGYNVEYLLGFFKSTLDQ    76

ABC0873 -KIPQATAKRLPLYYRFIESLHAA---GKQRVSSTELSQAVKVDSATIRRDFSYFGALGKKGYGYNVQYLLSFFRETLDQ    76
BH0551 -KIPQATAKRLPLYYRFLENLHAS---GKQRVSSSELSEAVKVDSATIRRDFSYFGALGKKGYGYNVNYLLTFFRKTLHQ    76

Pjdr2_2450 -KISEAVVRRLPIYLQVLNELYNR---EVQTVSSQELGLKLDLNPAQIRKDLAYFGDFGRKGIGYDVSYLIEKIQQILKL    80
Tpet_1366 -HLPRSTFERLKMYRKVLEATKKP------YISSDEIARFLEINPDLVRKDFSYLKCQGKPRVGYDVEELRKELDDLFGV    73
Tnap_1384 -HLPRSTFERLKMYRKVLEATKKP------YISSDEIARFLEINPDLVRKDFSYLKCQGKPRVGYDVEELRKELDDLFGV    73
TRQ2_1320 -HLPRSTFERLKMYRKVLEATKKP------YISSDEIARFLEINPDLVRKDFSYLKCQGKPRVGYDVEELRKELDDLFGV    73

TM1427 -HLPRSTFERLKMYRKVLEATKKP------YISSDEIARFLEINPDLVRKDFSYLNCQGKPRVGYDVEELRKELDDLFGV    73
CTN_1066 -HLPRATFERLKMYRKALESVKKP------FISSDEIAKFLEINPELVRKDLSYLKCQGKPRVGYDVEELRKELNDLFGV    73
THA_788 -EIPKPTFERLKKYLALLLQEESE------YISSEGIAEKLNITPEQVRKDFTYINIKGKPKVGYHIPPLINELSELFGI    73

Tmel_0489 -QLPRPTLERLKKYYAYLMQVDLE------YISSEELAKKFNIRPEQVRKDFTYLNITGRPKIGYHIPPLIEELGELFGT    73
Fnod_0224 -RFPKATFERLKIYHSLLTQLQNEG--NVKYISSDEIADMLRITPEQVRKDFSFLETNGKPKVGYYIPELLAELDELFGT    77
Tlet_0951 -LIPKPTLDRLKLYHRFLNEIDFE------YVSSEIMSQRLGVSPEQIRKDFTYLKTMGKPKVGYHVETLRKELDELFGV    73
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Figure S . Multiple alignment of proteins from the Rex family.2 and secondary structure
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Residues essential for DNA binding are marked by asterisks- blue . Residues correlated with DNA motifs are in yellow.
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Taq_4998 NRKWGLCIVGXGRLGSALADYPGF-GES-FELRGFFDVDPE----KVGRPVR-GGVIEHVD---LLPQRVPGR------I   140
TTC1293 NRKWGLCIVGMGRLGSALADYPGF-GES-FELRGFFDVDPE----KVGRPVR-GGVIEHVD---LLPQRVPGR------I   140

Dgeo_0630 NQTWNVVIVGVGRLGQAIANYPGA-SDYQFQYVGLFDVNPD----LIGTQVR-GLTVRHVD--ELRAFTQTTR------V   142
Deide_14030 NQTWNVVIIGTGRLGQAIANYPGA-SDYQFQYVALFDVNPA----VIGQQIR-GLTVQHMN--DLRSFVEVNR------V   144

DR0939 DQTWNVVIVGMGRLGHAIANYPGA-SDYQFQNVGLFDVAPD----VVGREVR-GLTIQHMS--QLGPFVASVAGTPRQ-V   147
CTC02428 TKEYRCIILGGGNIGQAIANYNKF-EKLGFRLEAIFDINPK----LVGLKIR-DIEIKDID--TLEDYLKENN------V   142
CKL_0453 TKVYRTVIIGAGNIGQAISNYIGF-EKLGFELRAIFDINPK----LIGISIR-DIEIRDID--YLGDYLRENV------I   142
CBO3306 NNPYNIIIIGAGNIGQALANYTRF-SKLGFNVKAMFDTNPK----LIGLKIR-EIEILDID--YLSSYLEKNN------I   147
CAC2713 TKMYNTIIIGAGNIGQAIANYINF-QKMGFDLKAIFDINPK----LIGLKIQ-DVEVRDVD--NIDGFLQKNK------I   142

NT01CX_0475 DENYNIAIIGAGNIGQAIANYTNF-DKMGFNLKGIFDVNPK----LLGLKIR-DVEIRDID--QLESFLQEEK------I   142
Cbei_0320 DRGYEAALVGAGNIGQAVSNYSRF-ENLGFKITAIFDANPK----LIGMKIR-DVEIMDID--EMESVLEEHK------I   142
CBY_3040 DRGYKAALVGAGNIGQAVSNYSRF-EDLGFKISTIFDANPK----LIGMKIR-DVEIVDID--EMKPILENEK------I   147
CPF_2586 TRDYNTVIIGAGNIGQAIANYNSF-NRLGFKLKGIFDANPR----MFGIKIR-DVEIQDVE--KLKDFVKEND------I   142

Clos_2464 DKTYKLIIIGAGNLGQAIANYTNY-ERSGFELIALFDINPK----LQGLKIR-DIPFRDID--ELEQFTNENY------I   142
CD0171 DRPYNAVLVGAGNLGQAIANYAGF-RKAGFEIKALFDANPR----MIGLKIR-EFEVLDSD--TLEDFIKNNN------I   142

CLOHIR_00042 DRPYNAVLIGVGNLGQAITNYSGF-RNSGFEIKALFDANPR----MIGLKIR-ELEILDSD--IIEDYIKEHE------I   146
CLOBAR_00711 DRPYNAILIGAGNLGQAIANYSGF-RKAGFEIKGLFDANPK----IIGLKIR-EFEILDSD--KIEDFVKENK------I   146
CLONEX_01590 DVNHNMIILGAGNLGQALANYAAF-ERSGFVLKGIFDVNPR----LEGVTIR-GIEIRMMD--ELSDFIKENN------I   161
CLOSCI_00613 EEDHNIIIIGAGNLGQALANYAAF-EKRGFILKGIFDVNPR----LEGVSIR-GVPIRMMD--GLKTFVQDND------V   146

Cphy_0901 DKKYNVIIIGAGNLGQALANYTDF-ERRGFYICGIFDVNPR----LIGISIR-GIEIRLID--ELEEFMKTNT------V   142
CLOBOL_04148 DRQHNVIIIGAGNLGQAIANYTNF-ERRGFVIRGMFDINPK----LIGLVIR-GIEIRSVD--DLETFIRENE------I   146

CLOSS21_01144 DKRNDMIIVGAGNLGQALANYQSFNEDYGYKVMALFDVNPK----LIGISVR-GVKVLDTD--ELENFIKTHG------I   149
Ccel_2882 NKTFYCIIIGAGNMGQALSNYGNF-IKRGFEVIGIFDVNPE----VVGKKLK-NLEVMNLD--SLEEFILHNR------V   146

CLOLEP_02947 SNRFNAILIGAGNLGRAVSTHMSF-ESRGFTLTAIFDSNES----LIGKKIR-DITIQNID--NLEAVCKDRT------P   139
TTE0543 DKTYNTIIIGAGNLGQAIANYTRF-EKSGFNLKGIFDINPR----LFGLKIR-DVEVMDVE--KVEEFIANNH------I   147

Teth514_0496 DKTYNTIIIGAGNLGQAIANYTSF-EKSGFNLKGIFDINPR----LFGLKIR-DVEVMDIE--TVEDFIARNK------I   147
Csac_1220 DKNFKMIIVGVGNLGQALANYANF-YKKGFRLVGLFDVDPQ----KVGKSIR-NIKIQHID--ELKDFIKKND------V   147
Arth_3297 TRDWKVAIVGAGNLGKALARYGGF-ESRGFDVVAIFDADQM----VVGNEVG-WLRVSDVA--DLETVLQRTG------A   142
AAur_3294 THDWKVAIVGAGNLGKALARYGGF-ESRGFDVVAIFDADPM----VIGNEVG-WLRVSDSA--ELERVLERTH------T   142
Amir_6731 TRKHSVAVVGIGNLGHALANYGGF-PSRGFPVAALFDMDPD----LTGVPVG-GIPVSHID--DLASVCAERE------V   142
SACE_6947 TRKHSVAVVGIGNLGHALANYGGF-PSRGFPVSALFDLDPD----LVGVPVG-GIPVSHID--DIVEVCAERE------V   187

Svir_02840 TRKHKVAVVGIGNLGHALANYGGF-PGRGFPVAALFDIDPD----LIGVPVG-GIPVSHLD--DIPKVCVERD------I   200
Franean1_6132 TEDRSVVLVGVGNLGHALAGYGGF-HARGFRIAALVDADPS----RVGERVG-EVVVRPVD--ELEAVIEDCQ------V   142
Francci3_0484 TEDRAVVLVGVGNLGHALAGYGGF-YARGFRIVALVDADPE----RVGERVG-EVVVSPVG--DLEQVIVQGQ------V   142

SCO3320 TQDWPVVIVGIGNLGAALANYGGF-ASRGFRVAALIDADPG----MAGKPVA-GIPVQHTD--ELEKIIQDDG------V   142
SAV_4738 TQDWPVVIVGIGNLGAALANYGGF-ASRGFRVAALIDADPA----MAGKPVA-GIPVQHTD--ELEKIIDGNG------V   142
SGR_4154 TQDWPVAIVGIGNLGAALANYGGF-ASRGFRVAALIDADPA----MAGTPVA-GIAVQHTD--DLDRIISDNG------V   142

Noca_0493 TQDWPVVIVGIGNLGQALANYSGF-RSRGFRVVALLDADPA----RHDQVVA-GIEVRPFD--HLERIVRDHA------V   142
Acel_0239 TQDWAVAIVGVGNLGRALANYGGF-ASRGFRIACLFDADPR----QIGRRVG-SLIVHDIA--DLEQIVAAER------V   142
JNB_09294 TQDWPVAIVGMGNLGRALAAYSGF-ATRGFNVVAVLDRDDA----LVGAKVG-DRRIRPMA--DLGALVREDR------L   151
Namu_0919 HRAHRVALVGLGNLGQALAGYSGF-AGRGFVISALFDVDPG----RVGREVG-GRVIRHLD--EAGQVCRAAG------V   159

RHA1_ro02054 DRGHKVVLVGVGNLGQALAGYGGF-GRRGFSMVGLFDSDPA----RVGAPVG-DLTVRHVD--ELEQACAELE------A   142
ROP_17260 DRGHKVVLVGVGNLGQALAGYGGF-GRRGFSMVGLFDSDPA----RVGAPVG-DLTVRHVD--ELEQACAELE------A   161
RER_16400 DRGHKVVLVGVGNLGKALVGYGGF-SRRGFEMVGLFDSDAD----RIGSTVG-DLVVRSTE--ELTVACRELN------A   163
nfa51710 SDGHRVILIGAGNLGRALVGYGGF-RRRGFTVVGIYDNDPA----VIGRAVA-GLVVRDIA--RLAADVAELH------P   142

DvMF_1390 NREWRTVLVGVGNLGRALLNHKEF-KLRGFHIVGAFDCDPF----KIGEEVS-GLEVVCTK--RLKEKVADLD------V   142
DVU0916 NREWRTVLVGVGNLGRALLNHKEF-KLRGFHIVGAFDCDPF----KIGEEIS-GLEVICTK--RLKERVADLN------V   129

Dde_2702 DREWKTVLIGVGNLGRALLNHKEF-KLRGFHIVGAFDCDPF----KIGEEIS-GLEVVCTK--RLKERVGDLG------V   142
Ddes_2257 DREWRMALIGVGNLGKAILNHGEF-RARGFNIVAIFDCDPF----KIGEIVH-GLEVHCTR--DLKDMVSDLN------I   150

DESPIG_02066 DREWRMALVGVGNLGKAILNHGEF-RARGFNIVGIFDCDPF----KIGEIVH-GLEVHCTK--DLKAMVAEQN------I   150
LI1059 NREWKVALIGIGNLGRALLNYEEF-KHRGFHIIGAYDCDPF----KIGEHVY-GLEVTCTT--KLKENVRKQK------I   149

Dret_2085 DRTWNVALVGVGNLGRSLLRYSVF-RKRGFIIVGAFDCDPF----KIGEVVA-GLEVICSR--RLSEKVQELG------I   150
Dbac_2793 DRTWNVALVGVGNLGRALLRHGIF-RRRGFILVGAFDCDPF----KIGEEVA-GLEVVCSR--RLKEKVSELE------I   146
DMR_42180 DRVWKCALVGIGNLGKALLRHQDF-KFRGFDIVGAFDCDPF----KIGEEIS-GLEVVCTR--RLKDAVKELG------I   146

Desal_3723 DRVWGCALVGVGNLGRALLRHKEF-ALRGFSIRAAFDCDPY----KIGEVVS-GLEVVCTR--QFKARVEELG------L   146
THA_1697 NKYWNVIVIGAGNIGSAIANYEGL-RKEKFNVIGIFDADRS----KVGRKIG-RLIVKHFS--EIDDFFKKNI------V   142

Tmel_1209 NKYWNVIVIGAGNIGTALVNYEGL-RKEKFSIIGIFDADRS----KVGKKIG-KLTIKHIS--ELEDFFKKNI------V   142
Fnod_0423 NKEWNVAIIGAGNLGTALANYPGL-PKHKFKVVAIFDNDRE----KVGKKIA-GITVYHMS--DLKELVEKMN------I   142
Tlet_0332 HKRWNVIIVGAGNIGKAIARFKQI-EKHNFKITGIFDVDRK----KIGKRINSDLIVMSVD--EMENFIEKTG------S   143
Tpet_0756 KKEWKLVVVGAGNIGRAVSNYAVM-REKGFKIVGIFDSDPS----KMGKEAAPGLTVSDVS--ELEKFVEEHG------V   143
Tnap_0799 KKEWKLVVVGAGNIGRAVSNYAVM-REKGFKIVGIFDSDPS----KMGKEAAPGLTVSDVS--ELEKFVEEHG------V   143
TRQ2_0779 KKEWKLVVVGAGNIGRAVANYTVM-KEKGFRIIGIFDSDPS----KIGKEVAPGLAVSDVS--ELEKFVEEHG------V   143

TM0169 KKEWKLVVVGAGNIGRAVANYTVM-KEKGFRIIGIFDSDPS----KIGKEAAPGLTVSDVS--ELEKFVEEHG------V   143
CTN_0518 KKEWKLVVVGAGNIGRAIANYAVM-REKGFRIVGIFDNDPS----KIGKEVAPGLIVKDVS--DLERFVREEG------A   143

Kole_1558 KKEWDTCIVGAGNLGVAIANYPGL-TKSGFFVKAVFDNDPK----KIGSVLASGIIIDDIQ--SMPEVIKKRN------I   143
Pmob_0343 ERVWNVAIIGVGNLGRAISHYPEL-EKYKFKIVAAYDVDKR----KINSILLPGIPIKHIK--ELKNKNDELD------F   143
Cagg_0157 NQHWPVVLVGIGLLGQAIARYEGF-RSEGIEIVALFDSDPA----KIGQRVG-DLVIQDFA--NVRRVVAEKQ------V   147

Chy400_3940 HHHWPVALVGIGLLGQAIARYEGF-RTEGIEIVALFDSDPA----KIGQKIG-DLTIQDFA--HVRRIIAEKQ------I   147
Rcas_1392 TQEWPVALIGIGHLGEAIARYEGF-RQQGIRIAGLFDSNPT----KIGKAIN-GMTVQSFD--DAERVIREQG------I   147

RoseRS_4103 TREWPVAVVGIGHLGEAIARYEGF-RQQGIRIAGLFDSNPS----KIGTVID-GMTVQSIE--EADRIIREQG------I   147
Haur_4427 HEVWPVVLVGVGPLGQAIARYEGF-RTRGIDIIGVFDNDTS----KIGLQLG-RNTVQPDS--DLPKILQEHN------I   148
LACR_1156 DQETHIALIGVGNLGRALLHYQ-FQDRNKMRITQAYDISGN---PLVGTQTDDGIPIYNIS--DLEKNVKKSD------I   144

L71932 DQETHIALIGVGNLGRALLHYQ-FQDRNKMRITQAYDISGN---PLVGTQTDDGIPIYNIS--DLEKNVKKSD------I   152
SP_1090 NSITNVMLVGIGNMGHALLHYR-FHERNKMKIIMAFDLDDH---PEVGTQTPDGIPIYGIS--QIKDKIKDTD------V   144

smi_1188 NSITNVMLVGIGNMGHALLHYR-FHERNKMKIIMAFDLDDH---PEVGTQTPDGIPIYGIS--QIKDKIKDAD------V   150
SGO_1228 NSITNVMLVGVGNMGHALLHYR-FHERNKMKIVMAFDVDSH---KEVGTKTPDGIPIYGIS--QIKEKIKDAD------I   144
SSA_1216 NAITNVMIVGVGNMGRALLHYR-FHERNKMKVVMAFDIDDH---PEVGNTTSDGIPIYGIS--QIKEKIQSGN------V   144
SMU.1053 TSTTNVLLVGVGNIGRALLNYR-FHERNKMKIAMAFDTDDN---EQVGQTTSDGIPIYGIS--SIKEKLIGTD------V   144

SSU05_1069 TSITNVMLVGVGNMGRALLHYR-FHERNKMKIVMAFEADDN---PAVG-TTDENIPIHAIS--EIKERISEAN------S   143
str1463 NATTKVVLVGVGNIGRALLHYR-FQERNRMQLVMAFDTDDN---ELVGTQTEDNIPIYGIS--QIKDKIAQED------I   144
SPy1120 HSTTNVILVGCGNIGRALLHYR-FHDRNKMQIAMGFDTDDN---ALVGTKTADNIPVHGIS--SVKERIANTD------I   144

SDEG_0880 HSTTNVILVGCGNIGRALLHYR-FHDRNKMQIAMGFDTDDN---PLVGTKTTDGIPIYGIS--TIKDRLDNTD------I   149
Sez_1050 HSTTHVILVGCGNIGRALLHYR-FHDRNKMQIVMGFDTDDN---PMVGTKTPDDIPIYGIS--TIKEHLDNSG------I   144
SUB0845 HSTTNVLLVGCGNIGRALLHYR-FHDRNKMQISMGFDVDDH---PMVGTKTADGIPIYGIS--TINDHVKKAD------I   149

GALLO_1010 HSTTNVLLVGCGNIGRALLHYR-FHDRNKMQIAMAFDTDDN---EMVGHETSDGIPIYGIS--SLKKHAQEAG------I   149
SAG1100 HSTTNVMLVGCGNIGRALLHYR-FHDRNKMQISMAFDLDSN---DLVGKTTEDGIPVYGIS--TINDHLIDSD------I   144

LGG_01260 HSEEQMLLVGCGNLGRALLTNN-FRRNPDLTIVMGFDTDP----QLIGTTIAG-VPIFDLT--TLAQNIR-PG------M   147
LAF_0324 DKLTSVALVGVGSLGSALMNYN-FHQSTNLRISAAFDPKES-----LANTVKSGIPVYPVE--DMKKQIKEQQ------I   142
LAR_0341 DSLVSVALVGVGSLGSALLNFN-FHQDTNLRISAAFDTKPE-----YANTVKSGIPIYPSE--DMVKQLKEQQ------I   142

LVIS_0616 DRLTNVALIGVGNLGHALLNFN-FHQDGNVRISAAFDVNET-----IANTIQSGVPIYPMT--DLRTQLEEQQ------I   142
lp_0725 DTLTNVALIGVGNLGHALLNFN-FHKNSNVRISAAFDVNEA-----IANTVQSGVPVYPMT--ELKKQLIEQQ------I   142

LSL_1214 DTLTNVALVGVGNLGHALLNFN-FHQSNHVRISAAFDVNED-----ITGTIQSGIPVYPMS--DMKEQLKLQQ------I   142
LJ0455 DTLTNVALVGVGNMGHALLNYN-FKRTNNIRISAAFDINPE-----ITGTIMSGVPVYDMS--EMKKQLREQQ------I   142

LBUL_1498 DTLTNVALVGVGNLGHALLNYN-FKRSNNIRISCAFDINPE-----ITGKITQGVPVYSMD--EMKQQIADQQ------I   142
LBA0398 DTLTNVALIGVGNLGRALLNYN-FKRSNNIRISCAFDINKE-----ITGRILSGVPVYDME--DLKQQLSDQQ------I   142

lhv_0416 DTLTNVALVGVGNLGRALLNYN-FKRSNNIRISCAFDINKE-----ITGRILSGVPVYDMK--DLKQQLSDQQ------I   142
LSEI_2245 DRLTNVGLVGVGNLGHALLNYN-FRQANNIRISAGFDINPE-----LAGTIQSGVPIYPMD--EMIKQIKDQQ------I   142

LSA0356 DRLTNVALIGIGNLGHALLNYN-FRQTNNIRISAAFDVKPE-----LIGTIQTGVPVYSMD--EMVEQLKLQQ------I   142
LEUM_1774 DSLINVALIGAGNLGQALLNFN-FHQSSNMRIAAAFDADEK-----RTGTILSGVPIYSME--ELQEQITAQR------I   142
OEOE_1398 DKLNKVAVVGTGNLGQALMKYN-FVHSSNIQIVMGFDVDPKKKELKIDNEKGETIPVYSIG--DLKSELNKEN------V   147
PEPE_1470 DTAANVAIVGVGNLGHALINFK-FHKTGNARIKMAFDVNPE-----VVGTIQSEVPVYDIN--EIKQRVRDEK------I   142

SE1647 SDQIKIAIIGIGNLGRALLTYN-FSIHDEMTITEAFDIRPD-----IIGENIGDVVVKHSD--DIKTTLESED------I   142
STACA0001_0533 SDEIKIAIVGVGNLGRALLTYN-FSIHAEMTITEAFDIRED-----LIGEKVGKVVVKNIN--EIQSTLAAEE------I   147

SA1851 SDMIKIAIVGVGNLGKALLTYN-FSIHDDMTITEAFDVKED-----VIGQKIGNVIVKDND--ELITTLKKEE------I   142
SSP0833 NDEIKIAIVGVGNLGKALLTYN-FSIHDEMTITEAFDIREE-----VIGTQIGKVTVSPFE--KITDILSHEQ------I   142
SH0986 SDNIHIALVGVGNLGRALLTYN-FSIHDEMTITEAFDIDEQ-----IVGTEIGDVSVHHMN--DLKKVLNAQN------I   142

Sca_1553 SDTIKIGLVGVGNLGKALLSYN-FSIHDEMVITEAFDIRDD-----IVGTKVGKVIVNKME--DLQSILKSAE------L   142
MCCL_1721 DMITKVAIIGVGNLGTALVNYN-FSINDRMKITAAFDVNDE-----AIGRKIGKIEVQDMK--EFEKVVEATG------I   142

RBAM_006420 DETTNVILIGVGNLGTAFLHYN-FTKNNNTKISMAFDVNQS-----KIGTEVGGVPVFDLN--DLELHIKDE--------   140
BSU05970 DEMTDVILIGVGNLGTAFLHYN-FTKNNNTKISMAFDINES-----KIGTEVGGVPVYNLD--DLEQHVKDE--------   140
BLi00618 DETTNVTLIGVGNLGTAFLHYN-FIKNNNTKIAMAFDINEE-----KIGTEVGGVPVYDLN--KLEEHMTDDD------I   142

BPUM_0528 DEMTNVMLIGVGNLGTAFLHYN-FIKNNNTKISMAFDVNES-----KIGSEIGGVPVYDLD--KLEEHVQEVGD-----I   143
GK0242 DEVTEVALFGVGNLGTAFLNYN-FSKNNNTKIVMAFDVDER-----KVGTTVGGVPVYHLD--ELEERLHEN-------I   141

Aflv_0208 DETTEVALFGVGNLGTAFLNYN-FSKNNNTKIVMAFDVDPD-----KVGTKVGGVPVYHLD--ELEEKLGG--------I   140
BC0291 DDITRVALIGVGNLGTAFLHYN-FTKNNNTKIEMAFDVSEE-----KVGTEIGGIPVYHLD--ELEERLSND-------I   145
OB0652 HEITEVALIGVGNLGTAFLHYN-FMKNNNIRITIAFDADEN-----KVGTDIGGVPVYHID--ELGERLKNT--------   140

ABC0873 DERTNVILVGVGNLGTALLQYN-FSKNNNTVITHAFDVDEK-----KIGTKVGEVPVYNWD--KLEEIGLQN-------V   141
BH0551 DELTKVMLIGVGNLGTALLNYN-FSKNNHTQIVMAFDVDRE-----KIGNTVSGVKIENLD--NLENKITSD-------V   141

Pjdr2_2450 DQRINVALVGAGNLGHALCNYNKY-SKDNMKIVAVFDDHQN----KIGTMIN-NLTIQPMD--KLKETVQENN------I   146
Tpet_1366 NNTTNMIIVGANDLARALLSLD-FSKAG-VKVVAVFDTEKE----NVGKFIG-EFAVRELD--VLERVIRRFD------A   138
Tnap_1384 NNTTNMIIVGANDLARALLSLD-FSKAG-VKVVAVFDTEKE----NVGKFIG-EFAVRELD--VLERVIRRFD------A   138
TRQ2_1320 NNTTNMIIVGANDLARALLSLD-FSKAG-VKVVAVFDTEKE----NVGKFIG-EFAVRELD--VLERVIRRFD------A   138

TM1427 NNTTNMIIVGANDLARALLSLD-FSKAG-VKVVAVFDTERE----NVGKFIG-EFAVRELD--VLERVIRRFD------A   138
CTN_1066 NSTTNMIIVGANDLARALVNQD-FSKVG-VKIVAVLDIESE----NVGKFIG-EFSVREMD--VLERVMRRFN------V   138
THA_788 GVMDNIIIVGAGNLGSALAKYAGFKKIG-VRVVAIFDNDPV----KIGSFVG-ELSVLPFSEENLKRVIKRFK------V   141

Tmel_0489 GVMENIIIVGAGNLGSALAKYTGFEKIG-VKVVAIFDNDPK----KISSFVG-ELSVLPLS--SLERAIKRFE------V   139
Fnod_0224 KDRDSIIIIGAGHLGQALANYKGFKNIG-TQVVAIFDNDPA----KIGQMVG-ELMILPLK--DIPRVIRRFK------V   143
Tlet_0951 RKTTKVILVGAGHLGKALVNYPGFTQYG-IEIVAVFDNDKE----KIGKFVN-DLAILPMR--DLRRVIKRFE------V   139
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: :
Taq_4998 EIALLTVPREAAQKAADLLVAAGIKGILNFAPVVLEVP--------------KEVAVENVDFLAGLTRLSFAIL-   200
TTC1293 EIALLTVPREAAQKAADLLVAAGIKGILNFAPVVLEVP--------------KEVAVENVDFLAGLTRLSFAIL-   200

Dgeo_0630 DMGFLAVPPERAQDAAQALADAGVRGILNFAPTVIQPS--------------RAVIVENVDFLAGMKRLA-YILN   202
Deide_14030 DMGFLAVPPDHAQDAAQSLVDAGVRGILNFAPVVIQPRTLERAGQHELSDEWRNVIVENVDFLAGMKRLAFYILN   219

DR0939 DMGLLTVPAEHAQAAAQALVAAGVGGILNFAPVVLQTP--------------REVTVENVDFLAGMKRLA-YMLG   207
CTC02428 DVGIICVPSRSAQKVCDILTRNNVKGIWNFAPVDLKVPE--------------GVFTENVHLSENLLTLSYLMN-   202
CKL_0453 DIGIICVPSNNGQKVCNILVKNGVKGIWNFAPVDLIVPE--------------DVKVENVHLSDSLLTLSCLLN-   202
CBO3306 DIGIICVPHDNAQKVANILVKNDIKGIWNFAPIDLSVPE--------------DVVVENVHLSDSLLTLTCLINK   208
CAC2713 DIGIICVPSKNAQKVCDIIVKNNVNGIWNFAPVDLMTPE--------------NVIVENVHLSESLLTLSCLLQ-   202

NT01CX_0475 HIGVICVTKSNAQDVCNTLIKNGVKGIWNFAPIDLNGAD--------------NVVIENVHLSESLLTLTYLLN-   202
Cbei_0320 DIGIICVPRKNAQVVADELIRGGVRAIWNFAPVDLVVPD--------------HVKVENVHLSESLLTLIYLLN-   202
CBY_3040 DIGIICVPRKNAQTVADDLIKGGVRAIWNFAPVDLIVPS--------------HVKVENVHLSESLLTLIYLLNE   208
CPF_2586 EIGIICVPRTNAQKVCNDLVEGGIKGIWNFAPIDLEVPK--------------DIRVENVHLSESMMTLVYLLN-   202

Clos_2464 DIVVISTPKEVAQSVVDKLNIKNVGGIWNFAPTDLKVSD--------------EIVVENVHLNESLFTLSYLLN-   202
CD0171 DIAVLCIPKNGAQEVINRVVKAGIKGVWNFAPLDLEVPK--------------GVIVENVNLTESLFTLSYLMK-   202

CLOHIR_00042 DIAIVCIPKNGAQELINRIVGAGIKGIWNFAPIDPEVPK--------------GIIVENVNLTESLFTLSYLMKE   207
CLOBAR_00711 DIGILCVPKNGAQELADRLVACGIKGLWNFAPMDLNVPE--------------DIIVENVNLTESLFTLSYLMKE   207
CLONEX_01590 EIAVLTIPKTKAIEVADMLVESGIKAIWNFAHTDLELPE--------------DVIVENVHLSESLMRLSYNVNR   222
CLOSCI_00613 EIAVLTIPKDKAIEVANMLVENGVRAIWNFAHTDLNLPE--------------YVIVENVHLSESLMQLSYNISR   207

Cphy_0901 NIAALTIPKAKAPQVAADLVSLGIHAIWNFAPTDLNLPK--------------DVMVENVHLAESLMRLSYNLK-   202
CLOBOL_04148 QIAALTIPKTKAPEIADRLVNAGIRAIWNFAHTDLVVPE--------------DVVVENVHLSESLMRLSYRVSS   207

CLOSS21_01144 KIAALTIPKDQAPAIAKKMAEWGIKGFWNFAPIDLHLPD--------------NVTVENVHLAESLMTLTYNVHN   210
Ccel_2882 DIAMLCVPYRETATVADRVARLGVKGLWNFSPMDLKIPY--------------DVIVENVHLSDSLMVLGYKLND   207

CLOLEP_02947 DMAILCIPRDSVAALADRLYHLGIKNYWNFSHYDLAIRYP-------------DVIVENVHLSDSLMTLCYRMSN   201
TTE0543 DIAILCIPKDNAQYTADRLVKAGIKAIWNFSPIDLKVPD--------------DVILENVHLSDSLFTISYRLNE   208

Teth514_0496 DIGILCIPKDNAQYTADRLVRAGIKAIWNFSPIDLKVPD--------------DVILENVHLSDSLFTVSYRLNE   208
Csac_1220 DIGVLCVPSEVAQEVANLMVEGGIKGIWNFTAKEIEVKD--------------DVVVENVHLIDSLMVLSYKLNE   208
Arth_3297 NMVVLALPAAVAQGVCDRVIAAGVRSILSFAPVMLQVP--------------PGVNLRKVDMATELQILAYHAQ-   202
AAur_3294 NMVVLALPATVAQAVCDRVIAAGIRSILSFAPVLLQVP--------------PHVNLRKVDMATELQILAYHAQ-   202
Amir_6731 SIGVIATPPQAAQAVCDRLVSAGVQCILNFAPVVLQVP--------------DNVEVRKVDLAVEMQILSFHVA-   202
SACE_6947 TIGVIATPVQGAQEVCDRLVAGGVACILNFAPVVLQVP--------------EEVEVRKVDLAVEMQILSFHVAR   248

Svir_02840 SIGVIATPPAAAQSVCDRLVAGGVQSILNFAPAVLQVP--------------DHVEVRKVDLAVELQILSFHVAR   261
Franean1_6132 TIGVISTPAAAAQSVCDRLVAAGVTSILNFAPTVLSVP--------------EGVDVRKVDLALELQILSFHEA-   202
Francci3_0484 TIGMICTPAAAAQGVCDRLVAAGVTSILNFAPTVLSVP--------------DGVDVRKVDLAVELQILSFHEA-   202

SCO3320 SIGVIATPAGAAQQVCDRLVAAGVTSILNFAPTVLNVP--------------EGVDVRKVDLSIELQILAFHEQ-   202
SAV_4738 SIGVIATPAGAAQQVCDRLVAAGVTSILNFAPTVLTVP--------------DGVDVRKVDLSIELQILAFHEQ-   202
SGR_4154 SIGVITTPPGAAQQVCDRLVAAGVTSILNFAPTVLSVP--------------EGVDVRKVDLSIELQILAFHEQ-   202

Noca_0493 AIGVIATPAVAAQDVADRMVAYGITSILNFAPTVLTVP--------------AEVDVRKVDLSIELQILAYHEQ-   202
Acel_0239 AIGVIATPAAAAQEVCDRLVRAGIRSILNFAPAILVVP--------------PTVEIRKVDLSTELQILAFHAQ-   202
JNB_09294 AIGVIATPADSAQDVADRLVGAGVRSILNFAPCVLDVP--------------QDVMVRKVDMSTELQILAFHEQR   212
Namu_0919 SIGVIATPAGAAQQVADILVAAGIRSILNFAPGVLTVP--------------DDVEVRPVDLALELQILAFHESR   220

RHA1_ro02054 TIGVISTPDEAAQEVADRLVRAGLRCILSFSPTSLDVP--------------DHVEMRRVDLAVEMQVLSFNSA-   202
ROP_17260 TIGVISTPDEAAQEVADRLVRAGLRCILSFSPTALDVP--------------DHVEMRRVDLAVEMQVLSFNSAR   222
RER_16400 TIGVISTPDEAAQGVCDQFVSAGLRCIMSFSPIALDVP--------------DHVELRRVDLAVEMQVLSFNSAR   224
nfa51710 TIAVLAVPDEAAQGVCDQLVAAGLQSILSFAALGLSAP--------------PTVEVRRVDLAVEMQLLSFERA-   202

DvMF_1390 EIGIITTPPERAQRAANHLVDAGIKGILNFAPARITVP--------------DDVFVEYVDFFHHLYALSFNIT-   202
DVU0916 EIGIITTPPERAQRAANHLVDAGIKGILNYAPARISVP--------------DDVFVEYVDFFHHLYALSFNITF   190

Dde_2702 EIGIITTPPERAQRAANHLIEAGIKGILNYAPARITVP--------------DDVSVEYVDFFHHLYALSFNIT-   202
Ddes_2257 EIGIITTPPERAQRAAQHLMDAGITSILNFAPARIKVP--------------ERINVEYVDFFHHLYALAFNHPM   211

DESPIG_02066 EIGIITTPPERAQRAAQHLMDAGITSILNFAPARIKTP--------------DHVHVEYVDFFHHLYALAFDHTS   211
LI1059 ELGIITTPPERAQKAADSLVDAGVRGILNFVSARIQVP--------------EHVIVEYVNFFHYLYSLAFKTSI   210

Dret_2085 EIGIITTPAERAQRAANYLTEAGVKGIVNFAPARLSVP--------------SSVAVEYVDFVHHLFSVAFNISY   211
Dbac_2793 EIGIITTPPERAQRAANYLIEAGVRGIVNFAPARISVP--------------ENVAVEYVDFMHHIFSVAFNISI   207
DMR_42180 EIGLITTPVNRAQRATNFLIEAGVKGIINYSPAMLTVP--------------PDVYVEYVDFFHHFYSVAFSITL   207

Desal_3723 EIGIITTPPERAQRAANYLVDGGIKGIVNFAQARIDVP--------------KNVPVEYVDFTHHFYSVAFNISS   207
THA_1697 EIAVLAVPENAAQMVVDKLEELGIKGIVNFAPVKLRT----------------NIPVEDVDITLSFKSLSFKIE-   200

Tmel_1209 EIAIIAVPENAAQMMVEKLENLGIKGFINFAPIKLRT----------------KLPVEDVDITLSFKSLTFKID-   200
Fnod_0423 EMAVIAVPESAAQLVVEQIEETSIKGIVNFSPVKLRT----------------SLPVEDVDITLSFETLSYMII-   200
Tlet_0332 ELAVIATPAEAAQLIADRLKNSGIKGIICFAPVTLNT----------------DIPVEYVDITIFFKTLVHSVI-   201
Tpet_0756 EIGVIAVPAEHAQEIAERLEKAGIMGILNFAPVKIKV----------------SVPVENIDITASLRVLTFEIV-   201
Tnap_0799 EIGVIAVPAEHAQEIAERLEKAGIKGILNFAPVKIKV----------------SVPVENIDITASLRVLTFEIV-   201
TRQ2_0779 EIGVIAVPAEHAQEIAERLEKAGIKGILNFAPVKIKV----------------SVPVENIDITASLRVLTFEIV-   201

TM0169 EIGVIAVPAEHAQEIAERLEKAGIKGILNFAPVKIKV----------------SVPVENIDITASLRVLTFEIV-   201
CTN_0518 EIGVIAVPADHAQGVAERLEKCGILGILNFAPVKIKV----------------SVPVENIDITAALRVLTFEIV-   201

Kole_1558 TIGVITVPASEAQKVADALVDAGILGIVNFAPTKISVP--------------KNVRVEEIDISVVFRSLAFHVN-   203
Pmob_0343 EIAILTVPSNVAQEVANILIEAGVKGILNFAPVTLNSD--------------DRVVIENVDFVISLKTLTYEIV-   203
Cagg_0157 KLAIIAVPALQAQRVADVLIEAGVRAILSYAPMILQVP--------------EDVWVRYIDPVAVLQSMTYYLAR   208

Chy400_3940 KMAIIAVPAQQAQRVADVLVEAGIRAILSYAPMILQVP--------------EDVWVRYIDPVAVLQSMTYYLAR   208
Rcas_1392 RLAIIAVPARNAQEVADRLVMAGVRAILSYAPTVLQVP--------------EGVWVRYIDPVAILHSMTYYLAR   208

RoseRS_4103 RLAIIAVPARSAQEVTDRLVMAGVRAILSYAPTVLQVP--------------DGVWVRYIDPVAILHSMTYYLAR   208
Haur_4427 RLAIVAVPAVRAQEVVDVLVQNGVQGILNYAPIVVQTP--------------DNVWVRHIDPVALLHSMTYYLSR   209
LACR_1156 KTAILSVRKENAQEVVDTLVKAGIKGFLNFAPIRLKVPSD--------------VVVQSIDLTKELQTLLFFMN-   204

L71932 KTAILSVRKENAQEVVDTLVKAGIK-----------VS-------------------------------------   179
SP_1090 KTAILTVPSVKSQEVANLLVDAGVKGILSFSPVHLHLPKD--------------VVVQYVDLTSELQTLLYFMR-   204

smi_1188 KTAILTVPSVKSQEVANLLVDAGVKGILSFSPVHLHLPKD--------------VVVQYVDLTSELQTLLYFMRK   211
SGO_1228 KTAILTVPSVKAQEVANILVDAGIKGIMSFSPVHLHLPKE--------------IVVQYVDLTSELQTLLYFMK-   204
SSA_1216 QTAILTVPSVKAQEVASILVQAGVKGILCFSPVNLSLPKD--------------VVVQYVDLTSELQTLLYFMR-   204
SMU.1053 QTAILTVPSSKAQEVANILIDAGIKGILCFSPVHLSLPKG--------------VVAQYVDLTSELQTLLYFMN-   204

SSU05_1069 QTAILTVPSVKAQEVTDILVEAGVKGILSFSPVNLSVPKD--------------VVVQYVDLTSELQTLLYFMR-   203
str1463 KTAILTVPSVKAQEVAELLVDAGIEGILCFSPVNLNLPRH--------------VVVQYVDLTSELQTLLYFMK-   204
SPy1120 ETAILTVPSIHAQEVTDQLIEAGIKGILSFAPVHLQVPKG--------------VIVQSVDLTSELQTLLYFMN-   204

SDEG_0880 ETAILTVPSIYAQEVSEQLIEAGIKGILSFAPVHLQVPKG--------------VIVQSVDLTSELQTLLYFMNQ   210
Sez_1050 ETAILTVPSIYAQEVADQLIEAGIRGILSFAPLHLQVPKG--------------VIVQSVDLTSELQTLLYFMN-   204
SUB0845 ETAILTVPSTHAQEVADQLIEAGIRGILSFSPVHLQVPKG--------------IIVQYVDLTSELQTLLYFMNQ   210

GALLO_1010 ETAILTVPSSKAQEVADVLVDAGIHGILSFSPVHLNVPKG--------------IIVQYVDLTSELQTLLYFMNQ   210
SAG1100 ETAILTVPSTEAQEVADILVKAGIKGILSFSPVHLTLPKD--------------IIVQYVDLTSELQTLLYFMN-   204

LGG_01260 HTAIVCVPSSAQTSVINQLEANGITAILTFAPKPVPAKPT--------------TTIRYIDLTSELQALLFVDHQ   208
LAF_0324 DAVILTVPGSESQAVTDQLVEAGVHGILNFTPVRLSVPKD--------------VQVQNIDLTNELQTLIYFIE-   202
LAR_0341 DVVILTVPGIKAQHVADQLVEAGVKGILNFTPVRLSVPKN--------------VQVQNIDLTNELQTLIYFIK-   202

LVIS_0616 QVAILTVPSDVAQSVTDDAVAGGVKGILNFTPLRITVPKD--------------VRVQNVDLTNELQTLIYFLE-   202
lp_0725 EIAILTVPTTVVQKITDDLVDANVKGIMNFTPLRISVPET--------------VRVQNVDLTNELQTLIYFIE-   202

LSL_1214 EIVILTVPAPVAQKVTDELVEVGVRGILNFTPLRITVPEN--------------IRVQNVDLTNEMETLIYFLN-   202
LJ0455 TIAILCVPQTAAQKTANEMFDAGIKGIMNFTPLRLSAPSS--------------VRVQNVDLATELQTLIYFLD-   202

LBUL_1498 RIAILTVPQATAQNTADEMIEAGIKGIMNFTPIRLSAPNG--------------VRIQNVDLATELQTLIYFLD-   202
LBA0398 SIAILTVPSTAAQRTTDEMVDAGVKGIMNFTPIRLSAPAD--------------VRVQNVDLATELQTLIYFLD-   202

lhv_0416 SIAILTVPSTAAQKTTDEMVDAGVKGIMNFTPIRLSAPAS--------------VRVQNVDLATELQTLIYFLD-   202
LSEI_2245 EIVILTVPIDAAQHITDDLVKAGIKGIMNFTPIRISVPSY--------------VRVQNVDLATELQTLIYFLE-   202

LSA0356 EIVILTVPIEVAQKVTDQLVDAGIKGIMNFTPIRISVPNT--------------IRIQNVDLAKELQTLIYFLD-   202
LEUM_1774 NIAILTVPQGVAQEITNQLVETGVKGILNFTPVRVTVPTG--------------VRVQNVDLTNELQTLVYFIE-   202
OEOE_1398 TIAILTVPGKSAQEVTDQLVDAGIKGILNFSPIRITVPNS--------------VRVQNVDLTTGMQTLIYFVD-   207
PEPE_1470 EVAILTVPNSQAQRVTDLLVEAGIKGIMNFTTEIIDVPYN--------------VTIHDVDLSLELQALIYSMD-   202

SE1647 DVVILTTPDNVAQQVADELVKAGVKGILNFTPRRIKTPQD--------------VQVHHIDFGIELQSLLFFMK-   202
STACA0001_0533 DVVILTTPESVAQQVADQLVEAGVKGILNFTPSRVKTPQD--------------VQVHHIDLGIELQSLLFFMKN   208

SA1851 DVVILTTPERVAQKVADELVQAGVKGILNFTPGRINTPSD--------------VQVHQIDLGIELQSLLFFMK-   202
SSP0833 DVVILTTPEEAAQKVADTLVKAGVKGILNFTPSRVQTPSD--------------VQVHHIDLGIELQSLLFFMK-   202
SH0986 NVVILTTPEEAAQRVANQLVEADIQGILNFTPARIEVPNT--------------VQVHHIDLGIELQSLLFFMK-   202

Sca_1553 DVVILTTPGSAAQEAADQIVDSGVKGILNFTPTRINVPDD--------------VSVHQIDLGIELQSLLFFMN-   202
MCCL_1721 QVVILTVPGSVAQDVANRVTKAQIKGILNFTPERLNVPSG--------------VHVHHIDLGVELQSLIFFMK-   202

RBAM_006420 PVAILTVPAVAAQSITDRLVSLGIKGILNFTPARLNVPDH--------------IRIHHIDLAVELQSLVYFLK-   200
BSU05970 SVAILTVPAVAAQSITDRLVALGIKGILNFTPARLNVPEH--------------IRIHHIDLAVELQSLVYFLK-   200
BLi00618 PVAILTVPAQAAQSITDRLVALGIKGILNFTPARLNVPEH--------------IRIHHIDLAVELQSLVYFLK-   202

BPUM_0528 PVAILTVPAVAAQPITDRLIALGIKGILNFTPARLNVPEH--------------IRIHHIDLAVELQSLVYFLK-   203
GK0242 PVAILTVPAAAAQALTDRLVVQGIKGILNFTPARLNVPNH--------------IRVHHIDLAIELQSLVYFLK-   201

Aflv_0208 TVAILTVPAQVAQPITDRLVQKGIKGILNFTPARLHVPEH--------------IRVHHIDLAVELQSLVYFLK-   200
BC0291 QVAILTVPATVAQAVADRLAETSVHGILNFTPARLNVSEN--------------IRIHHIDLAVELQTLVYFLKN   206
OB0652 EVAILTIPADEADAIANQLVEHGVSGILNFTPARITVPSH--------------IRVHHIDLAIELQSLVYFLK-   200

ABC0873 SIAVLTVPASQAQKSADRLVKAGIEGILNFTPVRLSVPAH--------------IRVHHIDLAVELQALVYFLK-   201
BH0551 SVAILTVPAAVAQKTADRLVNAGVKGILNFTPARIAVPEH--------------VRVHHIDLSVELQALIYFLK-   201

Pjdr2_2450 RIGIITVPGPEAQNVANQFVEAGIEGILNFAPAILRLP--------------DHIRIHHADFTRELLSLAYYLEK   207
Tpet_1366 EIAALCVSKDRAQATARFLIEKGIKAVWNFTGVHLDLPE--------------GAIVVDEDLTQSLLTIKHLLK-   198
Tnap_1384 EIAALCVSKDRAQATARFLIEKGIKAVWNFTGVHLDLPE--------------GAIVVDEDLTQSLLTIKHLLK-   198
TRQ2_1320 EIAALCVSKDRAQATARFLIEKGIKAVWNFTGVHLELPS--------------NVIVVDEDLTKSLLTIKHLLK-   198

TM1427 EIAALCVSKDRAQATAEFLIEKGIKAVWNFTGVHLDLPE--------------GVIVVEEDLTQSLLTIKHLLK-   198
CTN_1066 EIAALCISRDKAQATAEILIKNGIKAIWNFTGVHLELPS--------------NVIVVDEDLTKSLLTIKHLLK-   198
THA_788 KIGVICVTEESAQEVANVLVRNGIKALWNFAPVTLKVPP--------------GIVLENQDITTGVLTIKHLLE-   201

Tmel_0489 KIAAICVPEESAQKVASLLIRKGIKALWNFAPVPLKVPE--------------TIIVENQDITSGILSIKHVIK-   199
Fnod_0224 EIAAICVPESSAQEAADLLVGYGIKAIWNFSTKILDLPK--------------DIIVQNEDITRGLLGIKHMLI-   203
Tlet_0951 EIGIICVPKESAQQVANLLLTNGIKGIWNFAPVRLLVPD--------------DVFVVDEDMIQSLLTLKHYLE-   199
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Figure S .3  Heatmap of correlations between amino acid and nucleotide pairs for Rex proteins and their operator sites.
Sequence logos of Rex DNA-binding domains and operator DNAs are displayed above and to the left of the heatmap, respectively. The total height of

the symbols in each position equals the positional information content, whereas the height of individual symbols is proportional to the positional amino

acid/nucleotide frequency. The correlation scores are color ramped from yellow to red for amino acid nucleotide pairs with statistical significance

greater than automatically defined threshold. 26

4

significantly correlated pairs of residues/nucleotides correspond to 16 amino acid positions in Rex

proteins and nucleotide positions in DNA operators.



Figure S .4  Correlated residues on the structure of Rex regulator from 3IKT).Thermus aquaticus (
Correlated residues are shown in red; residues contacting with DNA are in blue; correlated residues that are

in contact with DNA are in magenta.  Some hydrogen bonds are shown by yellow dashes.
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Figure S5. Multiple alignments of upstream regions of Rex regulated genes in Thermotoga spp. 

Candidate Rex-binding sites are highlighted in yellow. Candidate promoter elements (-35 and -10 boxes) are underlined. Transcription start sites 

and translation initiation codons are in red. Genome abbreviations are Thermotoga maritima MSB8 (TM), Thermotoga neapolitana DSM 4359 

(CTN), Thermotoga petrophila RKU-1 (Tpet), Thermotoga naphthophila RKU-10 (Tnap), Thermotoga sp. RQ2 (TRQ2). 

sat (TM1400) upstream region 
              -35                   -10       TSS 
TM1400     TGTTTACACCATCAATGGTCGTTGTATAATATTCCCAACACCTCTCAAGATTATAGCAAACAGA-TTTTTTGCTTTCTCGTTC-------CTTTTGATAAATATGCTTCATCCG 
CTN_1191   TGTTTACCTCCCTGTGGATCGTTGTATAATATTCCCAACATCTTCCAAAATTATAGCAAA--------TTCGGAAACACACCTTCGGGAGCTTTTGATAAATATGCTTCACTGA 
Tpet_1383  TGTTTACACTGTCGATGGCCATTGTATAATATTCCCAACACCTCTCAAGATTATAGCAAACAGATTTTTTTGGTTTCTCGTCT-------CTTTTGATAAATATGCTTCATCCG 
TRQ2_1429  TGTTTACACCATCAATGGTCGTTGTATAATATTCCCAACACCTCTCAAGATTATAGCAAACAGA-TTTTTTGCTTTCTCGTTC-------CTTTTGATAAATATGCTTCATCCG 
Tnap_1403  TGTTTACACCATCGATGGCCATTGTATAATATTCCCAACACCTCTCAAGATTATAGCAAACAGATTTTTTTGGTTTCTCGTTC-------CTTTTGATAAATATGCTTCATCCG 
           *******         *  * ******************* **  *** ***********        ** *    * *           ********************     
                                         Rex-site                start 
TM1400     TCTGTAAAAATTCTGGTAGTATAATTAGTTAAAAAAATAACAAGCACCACCATCCTGGAAAGGGGGAGTTCCATG 
CTN_1191   TTTGTAAAAATACCGGTGGTATAATTAGTTAAAAAAATAACAAGCACCACCATCCTGGAAAGGGGGAGTTCCATG 
Tpet_1383  TCTGTAAAAATTCTGGTAGTATAATTAGTTAAAAAAATAACAAGCACCACCATCCTGGAAAGGGGGAGTTCCATG 
TRQ2_1429  TCTGTAAAAATTCTGGTAGTATAATTAGTTAAAAAAATAACAAGCACCACCATCCTGGAAAGGGGGAGTTCCATG 
Tnap_1403  TCTGTAAAAATTCTGGTAGTATAATTAGTTAAAAAAATAACAAGCACCATCATCCTGGAAAGGGGGAGTTCCATG 
           * ********* * *** ******************************* ************************* 
 
 

TM1586 upstream region 
                                       Rex-site 
              -35                     -10       TSS 
TM1586     TTTTGGAATTCGTCTTCGAAAAGAGTAAAATATTTCACAAGGAACGACCTGGTTCCCGTGCTCTCGTAGAGTTCCTCGGGAAAATCCACCGAGAGCGGCACAAGATACAGGAAA 
Tnap_1222  TTTTGGAATTCGTCTTCGAAAAGAGTAAAATATTTCACAAGGAACGACCTGGTTCCCGTGCTCTCGTAGAGTTCCTCGGGAAAATCCACCGAGAGCGGCACAAGATACAGGAAA 
Tpet_1206  TTTTGGAATTCGTCTTCGAAAAGAGTAAAATATTTCACAAGGAACGACCTGGTTCCCGTGCTCTCGTAGAGTTCCTCGGGAAAATCCACCGAGAGCGGCACAAGATACAGGAAA 
TRQ2_1249  TTTTGGAATTCGTCTTCGAAAAGAGTAAAATATTTCACAAGGAACGACCTGGTTCCCGTGCTCTCGTAGAGTTCCTCGGGAAAATCCACCGAGAGCGGCACAAGATACAGGAAA 
           ****************************************************************************************************************** 
                                                                                              start 
TM1586     TCCCCAAAAGAAATTGAAAGCAGAACAGAAACAATCAAAAAAGCCAGTGATTTTCTCACGTCGCTCACCCCCGGAGGTGGTAGAGGTG 
Tnap_1222  GATCCAAAAGAAATTGAAAGCAGAACAGAAACAATCAAAAAAGCCAGTGATTTTCTCACGTCGCTCACCCCCGGAGGTGGTAGAGGTG 
Tpet_1206  GATCCAAAAGAAATTGAAAGCAGAACAGAAACAATCAAAAAAGCCAGTGATTTTCTCACGTCGCTCACCCCCGGAGGTGGTAGAGGTG 
TRQ2_1249  TCCCCAAAAGAAATTGAAAGCAGAACAGAAACAATCAAAAAAGCCAGTGATTTTCTCACGTCGCTCACCCCCGGAGGTGGTAGAGGTG 
              ************************************************************************************* 
 
 

gldA (TM0423) upstream region 
                 -35  Rex-site          -10       TSS          start  
TM0423     CTTCGTGAAAAATTTAACAATTAAGGTTGATAATAATGGTAGGAGGTGATAATCATG 
CTN_0247   CATTGTGAAATACGTAACATGTAGGGTTTAAAATGGAACCGGGAGGTGAT-GTGATG 
Tpet_0498  CTTCGTGAAAAATTTAACAATTAAGGTTGATAATAATGGTAGGAGGTGATAATCATG 
TRQ2_0522  CTTCGTGAAAAATTTAACAATTAAGGTTGATAATAATGGTAGGAGGTGATAATCATG 
           * * ****** *  *****  ** **** * ***       *********  * *** 
 
 



dnaX (TM0686) upstream region 
    Rex-site              -10          TSS               start 
TM0686     GATAGTTATTTTTTTCACGATTTTCCTCCTCTGTTCAATCATTCTTAATGTCTCCTCTGGTATAATAAAGGCTGGATGCAATTCGATTATAACATGGGGGGATTCTGTG 
CTN_1900   TATAGTTATTTTTTTCACGATCTTCCTCCTCTGTTCAATCACTTTTAAAATCCCCTCTGGTATAAT-AGTGCTGGATACAGTTCGATTATAGCATGGGGTGATTTCATG 
Tpet_0245  GATAGTTATTTTTTTCACGATTTTCCTCCTCTGTTCAATCATTCTTAATGTCTCCTCTGGTATAATAAAAGCTGGATGCAATTCGATTATAACACGGGGGGATTCTGTG 
TRQ2_0243  GATAGTTATTTTTTTCACGATTTTCCTCCTCTGTTCAATCATTCTTAATGTCTCCTCTGGTATAATAAGAGCTGGATGCAATTTGATTATAACACGGGGGGATTCTGTG 
Tnap_0482  GATAGTTATTTTTTTCACGATTTTCCTCCTCTGTTCAATCATTCTTAATGTCTCCTCTGGTATAATAAAAGCTGGATGCAATTCGATTATAACACGGGGGGATTCTGTG 
            ******************** ******************* * ****  ** ************* *  ******* ** ** ******* ** **** ****   ** 

noxE (TM0379) upstream region 
                   -35                    -10        TSS          Rex-site                   start 
TM0379     TTTGCAGTTGAAATTTAATCCGAAAAGTAGTAGAATTGTGAATGGA-AGATCGTGAAAAATTTCTCTTTT--GGAGGGGAAAACATG 
CTN_0317   TTTGAAGTTGAAATTTAACCCAAAAAGAGTTAAAATTGTTCATGGACAGATTGTGAAATCTTTCTCTTTCTGGGAGGTGAGAACATG 
TRQ2_0544  TTTGCAGTTGAAATTTAATCCGAAAAGTAGTAGAATTGTGAATGGA-AGATCGTGAAAAATTTCTCTTTT--GGAGGGGAAAACATG 
Tpet_0530  TTTATAGTTGAAATTTAATGTGAAAAGTAGTAAAATTGTGAATGGA-AGATCGTGAAAAAATTCTCTTTT--GGAGGGAAAAACATG 
Tnap_0182  TTTATAGTTGAAATTTAATGTGAAAAGTAGTAAAATTGTGAATGGA-AGATCGTGAAAAAATTCTCTTTT--GGAGGGAAAAACATG 
           ***  *************    *****   ** ******  ***** **** ******   ********   *****  * ****** 
 
 

hycA (TM0012) upstream region 
             -35                    -10        TSS        Rex-site                 Rex-site                              start 
TM0012     TCATCATATGACAGTGAGAGGTGTTATAATCGACTATGGTGAATGTGAAAAAAATATCAGATAAAAATTGTGAAAAAATTCCCGA-TAAATTCTGGTTAGGAGGTGGCCGTGTTG 
CTN_0686   TCGGTGTACAGTACTCTGGGATGATATAATTGG-TGTGATGAATGTGAAAAAAATATCAGATGAAAATTGTGAAAAAATTCTCGATTTAATATCAATCAGGAGGTGGCGGTTTTG 
Tpet_0911  TCATCATATGACAGTGAGAGGTGTTATAATCGACTATGGTGAATGTGAAAAAAATATCAGATAAAAATTGTGAAAAAATTCCCGA-TAAATTCTGATCAGGAGGTGGCGGTTTTG 
TRQ2_0933  TCATCATATGACAGTGAGAGGTGTTATAATCGACTATGGTGAATGTGAAAAAAATATCAGATAAAAATTGTGAAAAAATTCCCGA-TAAATTCTGATCAGGAGGTGGCGGTTTTG 
Tnap_0643  TCATCATATGACAGTGAGAGGTGTTATAATCGACTATGGTGAATGTGAAAAAAATATCAGATAAAAATTGTGAAAAAATTCCCGA-TAAATTCTGATCAGGAGGTGGCGGTTTTG 
           **    **    * *  * * ** ****** *  * ** *********************** ****************** *** * ***     * ********** ** *** 
 
 

hycD (TM0201) upstream region 
                -35       Rex-site    -10      TSS                                                                          start 
TM0201     -TTTTTAAAAATAATTTGAGAAATTTATCACAAAATGGTGAAACCAATTCTGTGAGGAGGTGCTTTGCCTTG 
CTN_0485   TTTTTTAAAAACAATTTGAGAATTTTATCACAAAATCGTGAAACCAATTCTATGGGGAGGTGCTTTGCTTTG 
Tpet_0723  TCTTTTAAAAATAATTTGAGAAATTTATCACAAAATGGTGAAAACGATCCTGCGAGGAGGTGCTTTGCCTTG 
TRQ2_0747  -TTTTTAAAAATAATTTGAGAAATTTATCACAAAATGGTGAAACCAATTCTGTGAGGAGGTGCTTTGCCTTG 
Tnap_0831  CTTTTTAAAAATAATTTGAGAAATTTATCACAAAATAGTGAAACCAATCCTGTGAGGAGGTGCTTTGCCTTG 
            ********* ********** ************* ****** * ** **  * ************* *** 
 
 

hycE (TM0227) upstream region 
                               -35                    -10          TSS                 Rex-site                                  start 
TM0227     ACTGGTTGAAAAACCTTTTTTAAAAGGCATAGAAAAAGTGGTATAATTTTTCGTGAATAATTGTGAAATTTTTGACGA-GGGGGAGTGAAGATG 
CTN_0459   ACTGGTTGAAGAACCTTTTCTGAATGTGCGGCTAGAAGTGGTATAATTTTCTATGAATAATTGTGAAATTTTTGACGAAGGGGGAAGGTACATG 
Tpet_0697  ACTGGTTGAAAAACCTTTTTTAAATGGCACAGAAAAAGTGGTATAATTTTTCGTGAATAATTGTGAAATTTTTGACGA-GGGGGAGTGAAGATG 
TRQ2_0721  ACTGGTTGAAAAACCTTTTTTAAATGGCACAGAAAAAGTGGTATAATTTTTCGTGAATAATTGTGAAATTTTTGACGA-GGGGGAGTGAAGATG 
Tnap_0857  ACTGGTTGAAAAACCTTTTTTAAATGGCACAGAAAAAGTGGTATAATTTTTCGTGAATAATTGTGAAATTTTTGACGA-GGGGGAGTGAAGATG 
           ********** ******** * ** *       * ***************   ************************* ******  * * *** 
 
 
 



TM1420 upstream region 
       -35       Rex1-site   -10        TSS           Rex-site                     start 
TM1420     TTTACAAAACTTGTGAAGTAGGTAACAACATAGAGCATTCCCTTGACTTCTCCTGAAAAATAGTGAAAAATATAACGTGAAAAGGTTCACGATTTGAAAGGAACGATGGACATG 
Tpet_1372  TTTACAAAACTTGTGAAGTAGGTAACAACATATATCACTCCCTTGACTTCTCCTGAAAAATAGTGAAAAATATAACGTGAAAAGGTTCACGATTTGAAAGGAACGATGGACATG 
Tnap_1390  TTTACAAAACTTGTGAAGTAGGTAACAACATATATCACTCCCTTGACTTCTCCTGAAAAATAGTGAAAAATATAACGTGAAAAGGTTCACGATTTGAAAGGAACGATGGACATG 
TRQ2_1314  TTTACAAAACTTGTGAAGTAGGTAACAACATATATCATTCCCTTGACTTCTCCTGAAAAATAGTGAAAAATATAACGTGAAAAGGTTCACGATTTGAAAGGAACGATGGACATG 
CTN_1072   TTTACTTTTCTTGTGAATACAGTAACAACATGGTGTACTCCCTTGACTTTTGTCGAAAAATAGTGAAAAATATAACGTGAAAAGGTTCACGATATTGGAGGAAAACAACCGATG 
           *****    ********    **********     * *********** *   *************************************** *   *****        *** 
 

TM1814 upstream region 
                   -35                                                      -10   TSS      Rex-site                                               start 
TM1814     AAAAAAAGGATAG-------------------TATGCAA-----------------AGAAAATTTTAATGATAAAATTATCACAAAGACATCCAAGGGGGAAACAGTATG 
Tpet_1099  AAAAAAAGGATAG-------------------TATGCAA-----------------AGAAAATTTTAATGATAAAATTATCACAAAGACATTCAAGGGGGAAACAGTATG 
Tnap_1013  AAAAAAAGGATAG-------------------TATGCAA-----------------AGAAAATTTTAATGATAAAATTATCACAAAGACATCCAAGGGGGAAACAGTATG 
TRQ2_1007  AAAAAAAGGATAG-------------------TATGCAA-----------------AGAAAATTTTAATGATAAAATTATCACAAAGACATCCAAGGGGGAAACAGTATG 
CTN_0700   AAAGTACGGAGGGAGGGGCCTTCCCTTTCTTACGTGCAACTTATTACCGTGTTCTTGGTGGACAAAAATGATAAAATTATCACAA--------AAAGGGGGTGTGGTATG 
           ***  * ***  *                     *****                  *   *    *******************        ** ****     ***** 
 

TM0179 upstream region 
                                   Rex-site                                                
              -35                 -10       TSS             start 
TM0179     TTTTTTATAGATCACCTTTTGTTATAATAGTAACAAGGGGGTGATCTCGTG 
CTN_0508   TCTTTCAAGAGCCCCTTTTTGTTATAATGATATCAAGGGGGTGATCCAGTG 
Tnap_0810  TTTTTTATAGATCACA-TTTGTTATAATAGTAACAAGGGGGTGATCTCATG 
Tpet_0745  TTTTTTATAGATCACCTTTTGTTATAATAGTAACAAGGGGGTGATATCGTG 
TRQ2_0769  TTTTTTATAGATCACCTTTTGTTATAATAGTAACAAGGGGGTGATCTCGTG 
           * *** *     * *  ***********  ** ************    ** 

 
 

TM0983 upstream region 
                                                    Rex-site                Rex-site  
                            -35                      -10       TSS                                              start 
TM0983     ATATCGTAATATTATTCAACGTCTATGTAACATTAGAATATTATTATTTTCACGAGGATTGAGA-TTTTTTTCACAAAAACTCAAGGGGAGGTGTGCAGTATG 
Tpet_1758  ATATCGTAACATTATTCAACGTCTATGTAACATTAGAATGTTATCATTTTCACAAGGATTGAGA-TTTTTTTCACAAAAACTCAAGGGGAGGTGTGCGGTATG 
TRQ2_1812  ATATCGTAACATTATTCAACGTCTATGTAACATTAGAATGTTATCATTTTCACAAGGATTGAGA-TTTTTTTCACAAAAACTCAAGGGGAGGTGTGCGGTATG 
Tnap_1770  ATATCGTAACATTATTCAACGTCTATGTAACATTAGAATGTTATCATTTTCACAAGGATTGAGATTTTTTTTCACAAAAACTCAAGGGGAGGTGTGCGGTATG 
CTN_1595   ATATCGTAATATTATTCAACGTCTATGTAACATTAGAATATTATTATTTTCACGAGGATTGAGA-TTTTTTTCACAAAAACTCAAGGGGAGGTGTGCAGTATG 
           ********* ***************************** **** ******** ********** ******************************** ***** 



1   2   3   4   5

DNA +   +   +    +    +
TM0169 (Rex)     - -    -+   +
TM1427(Rex1)    -    -    - +    +
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Figure S6. Assessment of interaction between the and
Rex1 (TM1427) s with 200-bp DNA fragment containing the promoter
region of gene using ..

Concentrations of Rex and Rex1 proteins are 100nM and 1 M, respectively.
Concentration of DNA fragment is 0.03nM.
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Table S1. Synthetic oligonucleotides containing the Thermotoga Rex binding regions used in the 

binding assays. 
 

Target gene      Fragment used for EMSA or FPA 1) 

TM0012 (hycA) gggggATGTGAAAAAAATATCAGggggt 

TM0179 gggggTTGTTATAATAGTAACAAggggt 

TM0201 (hycD)
 2)
 gggggTTGAGAAATTTATCACAAggggt 

TM0227 (hycE) gggggTTGTGAAATTTTTGACGAggggt 

TM0379 (noxE ) gggggTCGTGAAAAATTTCTCTTggggt 

TM0423 (gldA ) gggggTCGTGAAAAATTTAACAAggggt 

TM0686 (dnaX) gggggTAGTTATTTTTTTCACGAggggt 

TM0983 gggggTTGAGATTTTTTTCACAAggggt 

TM1400 (sat) gggggTAGTTAAAAAAATAACAAggggt 

TM1420 gggggTAGTGAAAAATATAACGTggggt 

TM1586 gggggGAGTAAAATATTTCACAAggggt 

TM1814 gggggATGATAAAATTATCACAAggggt 

TRQ2_0578-1 (adhE) gggggGTGAGAAAATTTTCACAAggggt 

TRQ2_0578-2 (adhE) gggggTTGTTATGAAATTCACAAggggt 

TM0808 (chiR)
 3)
 gggggAAGTTGTTTGCGGCATGCAACTAggggt 

 
1)
 Rex-binding sites are capitalized. For each DNA fragment, two complimentary single-stranded 

oligonucleotides have been synthesized by IDT, at that one of these fragments (5'-3' shown 

here) was labeled by either biotin or 6-carboxyfluorescein at 3' end (marked by blue and red, 

respectively). All analyzed Rex-binding sites are from Thermotoga maritima MSB8, except 

two sites marked TRQ2_0578 that are from Thermotoga sp. RQ2. 

2)
 Fragment was used for both EMSA and FPA, all other fragments were used only for FPA. 

3)
 Negative control DNA fragment, contains a binding site of the chitobiose responsive regulator 

ChiR (TM0808). 

 



Table S2. Distribution of Rex orthologs in Bacteria

# Phylum Class Order Family

Organism name rex gene locus_tag

Reconstructed regulog in RegPrecise

1 Acidobacteria Solibacteres Solibacterales Solibacteraceae Solibacter usitatus Ellin6076 Acid_6962 -

2 Actinobacteria Actinobacteria Actinomycetales Intrasporangiaceae Janibacter sp. HTCC2649 JNB_09294 Rex - Actinomycetales

Actinobacteria Actinobacteria Actinomycetales Nakamurellaceae Nakamurella multipartita DSM 44233 Namu_0919 Rex - Actinomycetales

Actinobacteria Actinobacteria Actinomycetales Nocardiaceae Rhodococcus erythropolis PR4 RER_16400 Rex - Actinomycetales

Actinobacteria Actinobacteria Actinomycetales Nocardiaceae Rhodococcus opacus B4 ROP_17260 Rex - Actinomycetales

Actinobacteria Actinobacteria Actinomycetales Pseudonocardiaceae Saccharomonospora viridis DSM 43017 Svir_02840 Rex - Actinomycetales

Actinobacteria Actinobacteria Actinomycetales Pseudonocardiaceae Saccharopolyspora erythraea NRRL 2338 SACE_6947 Rex - Actinomycetales

Actinobacteria Actinobacteridae Actinomycetales Acidothermaceae Acidothermus cellulolyticus 11B Acel_0239 Rex - Actinomycetales

Actinobacteria Actinobacteridae Actinomycetales Actinosynnemataceae Actinosynnema mirum DSM 43827 Amir_6731 Rex - Actinomycetales

Actinobacteria Actinobacteridae Actinomycetales Brevibacteriaceae Brevibacterium linens BL2 BlinB01001404 -

Actinobacteria Actinobacteridae Actinomycetales Catenulisporineae Catenulispora acidiphila DSM 44928 Caci_8327 -

Actinobacteria Actinobacteridae Actinomycetales Cellulomonadaceae Cellulomonas flavigena DSM 20109 Cfla_2738 -

Actinobacteria Actinobacteridae Actinomycetales Dermacoccaceae Dermacoccus sp. Ellin185 HMPREF0321_2048 -

Actinobacteria Actinobacteridae Actinomycetales Frankiaceae Frankia sp. CcI3 Francci3_0484 Rex - Actinomycetales

Actinobacteria Actinobacteridae Actinomycetales Frankiaceae Frankia sp. EAN1pec Franean1_6132 Rex - Actinomycetales

Actinobacteria Actinobacteridae Actinomycetales Geodermatophilaceae Geodermatophilus obscurus DSM 43160 Gobs_4581 -

Actinobacteria Actinobacteridae Actinomycetales Glycomycetaceae Stackebrandtia nassauensis DSM 44728 Snas_5695 -

Actinobacteria Actinobacteridae Actinomycetales Gordoniaceae Gordonia bronchialis DSM 43247 Gbro_1012 -

Actinobacteria Actinobacteridae Actinomycetales Kineosporiaceae Kineococcus radiotolerans SRS30216 Krad_0616 -

Actinobacteria Actinobacteridae Actinomycetales Micrococcaceae Arthrobacter aurescens TC1 AAur_3294 Rex - ActinomycetalesActinobacteria Actinobacteridae Actinomycetales Micrococcaceae Arthrobacter aurescens TC1 AAur_3294 Rex - Actinomycetales

Actinobacteria Actinobacteridae Actinomycetales Micrococcaceae Arthrobacter sp. FB24 Arth_3297 Rex - Actinomycetales

Actinobacteria Actinobacteridae Actinomycetales Micromonosporaceae Micromonospora aurantiaca ATCC 27029 Micau_5643 -

Actinobacteria Actinobacteridae Actinomycetales Nocardiaceae Nocardia farcinica IFM 10152 nfa51710 Rex - Actinomycetales

Actinobacteria Actinobacteridae Actinomycetales Nocardiaceae Nocardioides sp. JS614 Noca_0493 Rex - Actinomycetales

Actinobacteria Actinobacteridae Actinomycetales Nocardiaceae Rhodococcus sp. RHA1 RHA1_ro02054 Rex - Actinomycetales

Actinobacteria Actinobacteridae Actinomycetales Nocardioidaceae Nocardioides sp. JS614 Noca_0493 -

Actinobacteria Actinobacteridae Actinomycetales Nocardiopsaceae Thermobifida fusca YX Tfu_2734 -

Actinobacteria Actinobacteridae Actinomycetales Promicromonosporaceae Xylanimonas cellulosilytica DSM 15894 Xcel_0440 -

Actinobacteria Actinobacteridae Actinomycetales Sanguibacteraceae Sanguibacter keddieii DSM 10542 Sked_07160 -

Actinobacteria Actinobacteridae Actinomycetales Streptomycetaceae Streptomyces avermitilis MA-4680 SAV_4738 Rex - Actinomycetales

Actinobacteria Actinobacteridae Actinomycetales Streptomycetaceae Streptomyces coelicolor A3(2) SCO3320 Rex - Actinomycetales

Actinobacteria Actinobacteridae Actinomycetales Streptomycetaceae Streptomyces griseus NBRC 13350 SGR_4154 Rex - Actinomycetales

Actinobacteria Actinobacteridae Actinomycetales Streptosporangiaceae Streptosporangium roseum DSM 43021 Sros_0547 -

Actinobacteria Actinobacteridae Actinomycetales Thermomonosporaceae Thermomonospora curvata DSM 43183 Tcur_4441 -

3 Bacteroidetes Bacteroidetes Bacteroidales Bacteroidaceae Bacteroides fragilis NCTC 9343 BF3782 -

Bacteroidetes Bacteroidetes Bacteroidales Bacteroidaceae Bacteroides thetaiotaomicron VPI-5482 BT3882 -

Bacteroidetes Bacteroidetes Bacteroidales Bacteroidaceae Bacteroides vulgatus ATCC 8482 BVU_1637 -

Bacteroidetes Bacteroidetes Bacteroidales Porphyromonadaceae Parabacteroides distasonis ATCC 8503 BDI_2578 -

Bacteroidetes Bacteroidetes Bacteroidales Porphyromonadaceae Porphyromonas gingivalis W83 PG0024 -



4 Chloroflexi Chloroflexi Chloroflexales Chloroflexaceae Chloroflexus aggregans DSM 9485 Cagg_0157 Rex - Chloroflexi

Chloroflexi Chloroflexi Chloroflexales Chloroflexaceae Chloroflexus sp. Y-400-fl Chy400_3940 Rex - Chloroflexi

Chloroflexi Chloroflexi Chloroflexales Chloroflexaceae Herpetosiphon aurantiacus ATCC 23779 Haur_4427 Rex - Chloroflexi

Chloroflexi Chloroflexi Chloroflexales Chloroflexaceae Roseiflexus castenholzii DSM 13941 Rcas_1392 Rex - Chloroflexi

Chloroflexi Chloroflexi Chloroflexales Chloroflexaceae Roseiflexus sp. RS-1 RoseRS_4103 Rex - Chloroflexi

5 Deinococcus-ThermusDeinococci Deinococcales Deinococcaceae Deinococcus deserti VCD115 Deide_14030 Rex - Deinococcus-Thermus

Deinococcus-ThermusDeinococci Deinococcales Deinococcaceae Deinococcus geothermalis DSM 11300 Dgeo_0630 Rex - Deinococcus-Thermus

Deinococcus-ThermusDeinococci Deinococcales Deinococcaceae Deinococcus radiodurans R1 DR0939 Rex - Deinococcus-Thermus

Deinococcus-ThermusDeinococci Thermales Thermaceae Thermus aquaticus Y51MC23 Taq_4998 Rex - Deinococcus-Thermus

Deinococcus-ThermusDeinococci Thermales Thermaceae Thermus thermophilus HB27 TTC1293 Rex - Deinococcus-Thermus

6 Dictyoglomi Dictyoglomia Dictyoglomales Dictyoglomaceae Dictyoglomus thermophilum H-6-12 DICTH_0414 -

7 Elusimicrobia Elusimicrobia Elusimicrobiales Elusimicrobiaceae Elusimicrobium minutum Pei191 Emin_0756 -

8 Firmicutes Bacilli Bacillales Bacillaceae Anoxybacillus flavithermus WK1 Aflv_0208 Rex - Bacillales

Firmicutes Bacilli Bacillales Bacillaceae Bacillus amyloliquefaciens FZB42 RBAM_006420 Rex - Bacillales

Firmicutes Bacilli Bacillales Bacillaceae Bacillus cereus ATCC 14579 BC0291 Rex - Bacillales

Firmicutes Bacilli Bacillales Bacillaceae Bacillus clausii KSM-K16 ABC0873 Rex - Bacillales

Firmicutes Bacilli Bacillales Bacillaceae Bacillus halodurans C-125 BH0551 Rex - Bacillales

Firmicutes Bacilli Bacillales Bacillaceae Bacillus licheniformis ATCC 14580 BLi00618 Rex - Bacillales

Firmicutes Bacilli Bacillales Bacillaceae Bacillus pumilus SAFR-032 BPUM_0528 Rex - Bacillales

Firmicutes Bacilli Bacillales Bacillaceae Bacillus subtilis 168 BSU05970 Rex - Bacillales

Firmicutes Bacilli Bacillales Bacillaceae Geobacillus kaustophilus HTA426 GK0242 Rex - Bacillales

Firmicutes Bacilli Bacillales Bacillaceae Oceanobacillus iheyensis HTE831 OB0652 Rex - Bacillales

Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus sp. JDR-2 Pjdr2_2450 Rex - BacillalesFirmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus sp. JDR-2 Pjdr2_2450 Rex - Bacillales

Firmicutes Bacilli Bacillales Staphylococcaceae Macrococcus caseolyticus JCSC5402 MCCL_1721 Rex - Staphylococcus

Firmicutes Bacilli Bacillales Staphylococcaceae Staphylococcus aureus N315 SA1851 Rex - Staphylococcus

Firmicutes Bacilli Bacillales Staphylococcaceae Staphylococcus capitis SK14 STACA0001_0533 Rex - Staphylococcus

Firmicutes Bacilli Bacillales Staphylococcaceae Staphylococcus carnosus TM300 Sca_1553 Rex - Staphylococcus

Firmicutes Bacilli Bacillales Staphylococcaceae Staphylococcus epidermidis ATCC 12228 SE1647 Rex - Staphylococcus

Firmicutes Bacilli Bacillales Staphylococcaceae Staphylococcus haemolyticus JCSC1435 SH0986 Rex - Staphylococcus

Firmicutes Bacilli Bacillales Staphylococcaceae Staphylococcus saprophyticus ATCC 15305SSP0833 Rex - Staphylococcus

Firmicutes Bacilli Lactobacillales Enterococcaceae Enterococcus faecalis V583 EF2638, EF2933 -

Firmicutes Bacilli Lactobacillales Lactobacillaceae Lactobacillus acidophilus NCFM LBA0398 Rex - Lactobacillaceae

Firmicutes Bacilli Lactobacillales Lactobacillaceae Lactobacillus brevis ATCC 367 LVIS_0616 Rex - Lactobacillaceae

Firmicutes Bacilli Lactobacillales Lactobacillaceae Lactobacillus casei ATCC 334 LSEI_2245, LSEI_1250 Rex - Lactobacillaceae

Firmicutes Bacilli Lactobacillales Lactobacillaceae Lactobacillus delbrueckii subsp. bulgaricus ATCC BAA-365LBUL_1498 Rex - Lactobacillaceae

Firmicutes Bacilli Lactobacillales Lactobacillaceae Lactobacillus fermentum IFO 3956 LAF_0324 Rex - Lactobacillaceae

Firmicutes Bacilli Lactobacillales Lactobacillaceae Lactobacillus helveticus DPC 4571 lhv_0416 Rex - Lactobacillaceae

Firmicutes Bacilli Lactobacillales Lactobacillaceae Lactobacillus johnsonii NCC 533 LJ0455 Rex - Lactobacillaceae

Firmicutes Bacilli Lactobacillales Lactobacillaceae Lactobacillus plantarum WCFS1 lp_0725 Rex - Lactobacillaceae

Firmicutes Bacilli Lactobacillales Lactobacillaceae Lactobacillus reuteri JCM 1112 LAR_0341 Rex - Lactobacillaceae

Firmicutes Bacilli Lactobacillales Lactobacillaceae Lactobacillus rhamnosus GG LGG_01260, LGG_02247 Rex - Lactobacillaceae

Firmicutes Bacilli Lactobacillales Lactobacillaceae Lactobacillus sakei 23K LSA0356, LSA0848 Rex - Lactobacillaceae



Firmicutes Bacilli Lactobacillales Lactobacillaceae Lactobacillus salivarius UCC118 LSL_1214 Rex - Lactobacillaceae

Firmicutes Bacilli Lactobacillales Lactobacillaceae Pediococcus pentosaceus ATCC 25745 PEPE_1470 Rex - Lactobacillaceae

Firmicutes Bacilli Lactobacillales Leuconostocaceae Leuconostoc mesenteroides ATCC 8293 LEUM_1774 Rex - Lactobacillaceae

Firmicutes Bacilli Lactobacillales Leuconostocaceae Oenococcus oeni PSU-1 OEOE_1398 Rex - Lactobacillaceae

Firmicutes Bacilli Lactobacillales Streptococcaceae Lactococcus lactis SK11 LACR_1156 Rex - Streptococcaceae

Firmicutes Bacilli Lactobacillales Streptococcaceae Lactococcus lactis subsp. lactis Il1403 L71932 Rex - Streptococcaceae

Firmicutes Bacilli Lactobacillales Streptococcaceae Streptococcus agalactiae 2603V/R SAG1100 Rex - Streptococcaceae

Firmicutes Bacilli Lactobacillales Streptococcaceae Streptococcus dysgalactiae subsp. equisimilis GGS_124SDEG_0880 Rex - Streptococcaceae

Firmicutes Bacilli Lactobacillales Streptococcaceae Streptococcus equi MGCS10565 Sez_1050 Rex - Streptococcaceae

Firmicutes Bacilli Lactobacillales Streptococcaceae Streptococcus gallolyticus UCN34 GALLO_1010 Rex - Streptococcaceae

Firmicutes Bacilli Lactobacillales Streptococcaceae Streptococcus gordonii CH1 SGO_1228 Rex - Streptococcaceae

Firmicutes Bacilli Lactobacillales Streptococcaceae Streptococcus mitis B6 smi_1188 Rex - Streptococcaceae

Firmicutes Bacilli Lactobacillales Streptococcaceae Streptococcus mutans UA159 SMU.1053 Rex - Streptococcaceae

Firmicutes Bacilli Lactobacillales Streptococcaceae Streptococcus pneumoniae TIGR4 SP_1090 Rex - Streptococcaceae

Firmicutes Bacilli Lactobacillales Streptococcaceae Streptococcus pyogenes M1 GAS SPy1120 Rex - Streptococcaceae

Firmicutes Bacilli Lactobacillales Streptococcaceae Streptococcus sanguinis SK36 SSA_1216 Rex - Streptococcaceae

Firmicutes Bacilli Lactobacillales Streptococcaceae Streptococcus suis 05ZYH33 SSU05_1069 Rex - Streptococcaceae

Firmicutes Bacilli Lactobacillales Streptococcaceae Streptococcus thermophilus CNRZ1066 str1463 Rex - Streptococcaceae

Firmicutes Bacilli Lactobacillales Streptococcaceae Streptococcus uberis 0140J SUB0845 Rex - Streptococcaceae

Firmicutes Clostridia Clostridiales Clostridiaceae Alkaliphilus oremlandii OhILAs Clos_2464 Rex - Clostridiaceae

Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium acetobutylicum ATCC 824 CAC2713 Rex - Clostridiaceae

Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium bartlettii DSM 16795 CLOBAR_00711, CLOBAR_01830 Rex - Clostridiaceae

Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium beijerinckii NCIMB 8052 Cbei_0320 Rex - ClostridiaceaeFirmicutes Clostridia Clostridiales Clostridiaceae Clostridium beijerinckii NCIMB 8052 Cbei_0320 Rex - Clostridiaceae

Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium bolteae ATCC BAA-613 CLOBOL_04148 Rex - Clostridiaceae

Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium botulinum A str. ATCC 3502 CBO3306 Rex - Clostridiaceae

Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium butyricum 5521 CBY_3040 Rex - Clostridiaceae

Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium cellulolyticum H10 Ccel_2882 Rex - Clostridiaceae

Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium difficile 630 CD0171 Rex - Clostridiaceae

Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium hiranonis DSM 13275 CLOHIR_00042 Rex - Clostridiaceae

Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium kluyveri DSM 555 CKL_0453 Rex - Clostridiaceae

Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium leptum DSM 753 CLOLEP_02947 Rex - Clostridiaceae

Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium nexile DSM 1787 CLONEX_01590 Rex - Clostridiaceae

Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium novyi NT NT01CX_0475 Rex - Clostridiaceae

Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium perfringens ATCC 13124 CPF_2586 Rex - Clostridiaceae

Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium phytofermentans ISDg Cphy_0901 Rex - Clostridiaceae

Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium scindens ATCC 35704 CLOSCI_00613 Rex - Clostridiaceae

Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium sp. SS2/1 CLOSS21_01144 Rex - Clostridiaceae

Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium tetani E88 CTC02428 Rex - Clostridiaceae

Firmicutes Clostridia ThermoanaerobacteralesThermoanaerobacterales Family IIICaldicellulosiruptor saccharolyticus DSM 8903Csac_1220 Rex - Thermoanaerobacterales

Firmicutes Clostridia ThermoanaerobacteralesThermoanaerobacteraceae Thermoanaerobacter ethanolicus CCSD1 TeCCSD1DRAFT_0298 Rex - Thermoanaerobacterales

Firmicutes Clostridia ThermoanaerobacteralesThermoanaerobacteraceae Thermoanaerobacter tengcongensis MB4 TTE0543 Rex - Thermoanaerobacterales

9 Fusobacteria Fusobacteria Fusobacteriales Fusobacteriaceae Leptotrichia buccalis DSM 1135 Lebu_0168 -



Fusobacteria Fusobacteria Fusobacteriales Fusobacteriaceae Sebaldella termitidis ATCC 33386 Sterm_1177 -

Fusobacteria Fusobacteria Fusobacteriales Fusobacteriaceae Streptobacillus moniliformis DSM 12112 Smon_0374 -

10 GemmatimonadetesGemmatimonadetes Gemmatimonadales Gemmatimonadaceae Gemmatimonas aurantiaca T-27 GAU_1881 -

11 Lentisphaerae Lentisphaerae Lentisphaerales Lentisphaeraceae Lentisphaera araneosa HTCC2155 LNTAR_20783 -

Lentisphaerae Lentisphaerae Victivallales Victivallaceae Victivallis vadensis ATCC BAA-548 Vvad_PD0169 -

Lentisphaerae Lentisphaerae Victivallales Victivallaceae Victivallis vadensis ATCC BAA-548 Vvad_PD0204 -

12 Proteobacteria Deltaproteobacteria Desulfobacterales Desulfobacteraceae Desulfatibacillum alkenivorans AK-01 Dalk_2860 -

Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfohalobiaceae Desulfohalobium retbaense DSM 5692 Dret_2085 Rex - Desulfovibrionales

Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfomicrobiaceae Desulfomicrobium baculatum DSM 4028 Dbac_2793 Rex - Desulfovibrionales

Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfovibrionaceae Desulfovibrio desulfuricans G20 Dde_2702 Rex - Desulfovibrionales

Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfovibrionaceae Desulfovibrio desulfuricans subsp. desulfuricans str. ATCC 27774Ddes_2257 Rex - Desulfovibrionales

Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfovibrionaceae Desulfovibrio magneticus RS-1 DMR_42180 Rex - Desulfovibrionales

Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfovibrionaceae Desulfovibrio piger ATCC 29098 DESPIG_02066 Rex - Desulfovibrionales

Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfovibrionaceae Desulfovibrio salexigens DSM 2638 Desal_3723 Rex - Desulfovibrionales

Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfovibrionaceae Desulfovibrio vulgaris Hildenborough DVU0916 Rex - Desulfovibrionales

Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfovibrionaceae Desulfovibrio vulgaris Miyazaki F DvMF_1390 Rex - Desulfovibrionales

Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfovibrionaceae Lawsonia intracellularis PHE/MN1-00 LI1059 Rex - Desulfovibrionales

Proteobacteria Deltaproteobacteria Desulfuromonadales Pelobacteraceae Pelobacter carbinolicus DSM 2380 Pcar_1593 -

Proteobacteria Deltaproteobacteria Desulfuromonadales Syntrophobacteraceae Syntrophobacter fumaroxidans MPOB Sfum_1603 -

13 Spirochaetes Spirochaetes Spirochaetales Brachyspiraceae Brachyspira murdochii DSM 12563 Bmur_1396 -

Spirochaetes Spirochaetes Spirochaetales Spirochaetaceae Treponema denticola ATCC 35405 TDE1912 -

14 Synergistetes Synergistia Synergistales Synergistaceae Aminobacterium colombiense DSM 12261 HMPREF1705_01340 -

Synergistetes Synergistia Synergistales Synergistaceae Dethiosulfovibrio peptidovorans DSM 11002Dpep_1901 -Synergistetes Synergistia Synergistales Synergistaceae Dethiosulfovibrio peptidovorans DSM 11002Dpep_1901 -

Synergistetes Synergistia Synergistales Synergistaceae Jonquetella anthropi E3_33 E1 GCWU000246_01870 -

Synergistetes Synergistia Synergistales Synergistaceae Pyramidobacter piscolens W5455 HMPREF7215_0958 -

Synergistetes Synergistia Synergistales Synergistaceae Thermanaerovibrio acidaminovorans DSM 6589Taci_1219 -

15 Thermotogae Thermotogae Thermotogales Thermotogaceae Fervidobacterium nodosum Rt17-B1 Fnod_0423, Fnod_0224 Rex - Thermotogales, Rex1 - Thermotogales

Thermotogae Thermotogae Thermotogales Thermotogaceae Kosmotoga olearia TBF 19.5.1 Kole_1558 Rex - Thermotogales

Thermotogae Thermotogae Thermotogales Thermotogaceae Petrotoga mobilis SJ95 Pmob_0343 Rex - Thermotogales

Thermotogae Thermotogae Thermotogales Thermotogaceae Thermosipho africanus TCF52B THA_1697, THA_788 Rex - Thermotogales, Rex1 - Thermotogales

Thermotogae Thermotogae Thermotogales Thermotogaceae Thermosipho melanesiensis BI429 Tmel_1209, Tmel_0489 Rex - Thermotogales, Rex1 - Thermotogales

Thermotogae Thermotogae Thermotogales Thermotogaceae Thermotoga lettingae TMO Tlet_0332, Tlet_0951 Rex - Thermotogales, Rex1 - Thermotogales

Thermotogae Thermotogae Thermotogales Thermotogaceae Thermotoga maritima MSB8 TM0169, TM1427 Rex - Thermotogales, Rex1 - Thermotogales

Thermotogae Thermotogae Thermotogales Thermotogaceae Thermotoga naphthophila RKU-10 Tnap_0799, Tnap_1384 Rex - Thermotogales, Rex1 - Thermotogales

Thermotogae Thermotogae Thermotogales Thermotogaceae Thermotoga neapolitana DSM 4359 CTN_0518, CTN_1066 Rex - Thermotogales, Rex1 - Thermotogales

Thermotogae Thermotogae Thermotogales Thermotogaceae Thermotoga petrophila RKU-1 Tpet_0756, Tpet_1366 Rex - Thermotogales, Rex1 - Thermotogales

Thermotogae Thermotogae Thermotogales Thermotogaceae Thermotoga sp. RQ2 TRQ2_0779, TRQ2_1320 Rex - Thermotogales, Rex1 - Thermotogales

16 Verrucomicrobia Spartobacteria - - Chthoniobacter flavus Ellin428 CfE428DRAFT_5455 -

Organisms with reconstructed Rex regulons (available for view in RegPrecise database) are in bold

Experimentally studies Rex regulators are in red

Rex duplicates are in purple



 


