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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. Rex-binding site 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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. —>TTC1 -KVPEAAISRLI! LAQVTAFQ! FGSYGTRGVGYTVPVLKRELRHILGL 7
Deinococcus/Thermus| 2DT5 Dgeo_0630 -GIPTANISRL INDLAERAGVTAFQ FGREGTRGMGYTVPVLRRELLRVLGL 76
Deide_14030 ADIPTAAISRL TDLABRAGVTAFQ FGRFGTRGMGYTVAILKRELVRVLGL 78

DR0939 -DIPTAEVER GELARRAGVTEFQ EGREGTRGIGYTVAVLRRELLRALGL 76

— CTC02428 -NISMAVIKRLPK KELSKKIGETASOIR NVKELHAQISNILGL 76

CKL_0453 -DISMSVIKRLPK! KELSEKIGETASOIR GYNVSELYSQMCNILGL 76

CB03306 KNISMAVIRRLPK] KELSEKIGETASOIR GYNVSELHHOISNILGL 81

CAC2713 -NISMAVIRRLPK] KELSEKIGETASOIR GYNVKDLSREVDNILGL 76

L. NT01CX_0475 -NISMAVIRRLPK! KELSEKIGETASOIR GYNVKDLYNEIRSILGL 76
Cbei 0320 -NISMAVIKRLPK! KELGEKIGETASQIR GYNVKELYTQISAILGL 76

Clostridiaceae CBY 3040 KNISMAVIKRLEK ?j KIGETASOIR GYNVTELYNOIKSILGL 81
CPF_ 2586 -GISMAVIKRLEK KELSEKIGETASOIR GYNVKELYNNIGSILGL 76

Clos 2464 -NISMAVIRRLPK! KELSKLIGETASOIR GYNVEELYNEIGKILGL 76

€D0171 -NISMAVIRRLPK KELSDIIGETASOIR GYNVEALHTEIGKILGL 76

CLOHIR_00042 KNISMAVIRRLEK KELSETIGETASOIR GYNVEALHKEIGKILGL 80

CLOBAR_00711 KNISMAVIRRLEK KELSHIIGETASOIR GYNIEALHTEIGKILGL 80

CLONEX_01590 RQISQAVIRRLER NBLSKRMNVTASQIR GYNVKYLYTEIGKILGL 95

CLOSCI_00613 RGISQAVIRRLPR NDLSKRMKVTASQIR GYNVKYLYTEIGKILGL 80

Cphy 0901 -TISSAVIKRLPR KEL VTASQIR GYNVEYLYTEIGKILGL 76

CLOBOL_ 04148 KEISKAVISRLPR N LSARMKVTASQIR GYNVKYLYSEIAKILGI 80

CLOSS21_01144 KNISSAVIKRLER KELSEOMMVTASOIR GYNVDNLYTEIGKILGL 82

CceI 2882 KKISMAVIKRLER KBLSSRMGITASQIR GYNVESLYNEIGNILGI 80

CLOLEP_02947 ----MSVIRRLPR ; LSDKMGETASOIR GYIVEQLYNEIGNILGL 73

TTE0543 TIVSMAVIRRLER K SOIR GYNVEELYNNLTKILGL 81
Thermoanaerobacterales I:Teth514_0496 TIVSMAVIRRLER RBLSExMGVTASOTR GYNVEELYNNLTKILGL 81
| Csac 1220 KNVSLAVVRRLER SELSQRMGY TASQVR STQVLYENLVKILGL 81

Arth 3297 -QIPPAAVARLTT ! SGVSSST: EVQOYLSRNISAALGL 76

AAur_3294 -QIPPAAVARMT E SGVSSST: EVQYLSRHIARALGL 76

Amir 6731 -AIPEAAVARLA ! DVEVLVSHIERILGL 76

SACE_6947 RAIPEAAVARLA E EVSVLVGQIERELGL 121

Svir_02840 RSIPEAAVARLA! ! vzvucgm*gx. 134

Franeanl 6132 -PVPEATVARLP: 'DVGVLLECISAELGL 76

Francci3 0484 -DVPEATVARLP: EYDVLLDCIAAKLGL 76

. . SC03320 -GIPEATVARLP: DVEYLVYQISRELGL 76
Actinobacteria SAV_4738 -GIPEATVARLP DVEYLVYQISRELGL 76
SGR_4154 -GIPEATVARLP DVEYLVYQISRELGL 76

Noca_0493 -DIPEATVARLP 'DVDYLRYQIAREIGV 76

Acel 0239 -GIPEASIARLP OHLATAAGVNPAK VDYLIYQISRELGL 76

JNB_09294 RGIPDASVARLP EELAAAAGVSSAK EVDRLAYEISTALGL 85

Namu_0919 RAIPEATVARLA: ERLAQSAGVNSAK DVRTLIEEISRILGA 93

RHA1_r002054 -DIPQATVTR EBLAAASGVESAK DYTRLRARIERALGL 76

ROP_17260 RDIPQATVTR EBLAAASGVGSAK DYTRLRARIERALGL 95

RER_16400 RVIPQATVTR EBLADASGVESAK DYNRLRIRIERALGL 97

n nf£a51710 -DIPQA! EBLAVAAGUNSAKLR DVAKLRARIEDVLGL 76

DVMF_1390 -HIPR EPLAKACNVNASQIR YVKSLIESITSVLGV 76

DV00916 -HIPRA! EPLAKACNVNASQIR YVKSLIESITSALGV 63

Dde_2702 -HIPRA! EPLAKACNVNASQIR YVKNLIESITSALGV 76

. Ddes_ 2257 KHIPRA! CGVNGSQVR FGEFGIRGVGYHVKSLIAAITSSLGV 84
Desulfovibrionales DESPIG_02066 KHIPHA! NP FGEFGIRGVGYHITSLIAAITSSLGV 84
TI11059 ERIPLARIRRLAL FGEFGVRGVGYDVTSLIKAIKVSLGV 83

Dret_2085 EHIPRAZT YVODLLTAIRQSLGI 84

Dbac_2793 AHIBRA! Iﬁi: YVODLLTAIKQSLGI 80

DMR_42180 EHIPKARIKRLAM VODLIYSIKHSLGV 80

Desal_3723 QONIPKABIKRLA EKLARACSVNPSQIR YVHELISSIKQSLGV 80

| THA_1697 -KIPRPVIKRLG RLGIKSSQVR NTYELMERLEDIIGY 76

Tmel 1209 -KIPKPVIKRLG RLGIKSSOVR NTYELMTKLEKIIGY 76

Fnod 0423 -KIPKPEIKRLG. RLNIKPSOVR KKLLGEIADIIGI 76

Rex Tlet 0332 -KIPKP) 1 2 LHIKDTQVR KTRVLLDEIRKILGI 76

Tpet 0756 -KIPKPVSKRLVS ELARRLDLKASOIR EHLYDAIGEILGY 76

Tnap 0799 -KIPKPVSKRLVS EBLARRLDLKASQIRE EHLYDAIGEILGY 76

ThermOtOQales TRQ2_ 0779 -KIPKPVSKRLVS EBLARRLDLKASOIR EHLYDAIGEILGY 76
THM0169 -KIPKPVSKRLVS! EBLARRLDLKASQIR EHLYDAIGEILGY 76

CTN_ 0518 -KIPKPVSKRLVS EBLAKRLDLKASQIR EHLYNAIGEILGV 76

Kole:1558 -KIPRPEIKRLAT K]  IGELLGIKASQVR 'DTKKLLEGIGEILGI 76

Pmob_0343 -KVPKPEIKR E LNIKASQVR 'DYENLCLKIHKI 76

Cagg_0157 DQPPDVVIRRLP: OBLGERINVTAAOIR DVEKLLHHIERILGL 81

Chy400_3940 DLPPDVVIRRLP: JBLGERINVTAAQIR DVEKLLOHIERILGL 81

Chloroflexi Rcas_1392 EGPPDVVVRRLP: LGDRINVTAAQIR DVRRLLOQIEDILGL 81
RoseRS_4103 EEPPDVVIRRLP: LGDRINVTAAQIR RKLLOQIEDILGL 81

Haur_4427 NAIPDVVVRRLPIYAR RIGVTAAQIR EYLLGHIRRILGL 82

— LACR 1156 -SLPKATAKRLPOYYR OLISEKIGVDAATIRR TKVLRDFFGELLGQ 76

171932 KSLE! R OLISEKIGVDAATIR ETKVLRDFFGELLGQ 84

SP_1090 -AIP! R KQIABATGIDSA' DYKKLMTFFADLIND 76

smi~1188 SAIP! R KQIABATGIDSA' DVKKLMTFEADLLND 82

SGO_1228 -TIP! R KQTABATGIDSA' DVKKLMNFFADLIND 76

SSAT1216 -TIPRA R KQTABATGIDSA' DVKKLMNFFADLIND 76
Streptococcaceae 3KEQ-—>sMU~1053 -TIP! R y IGIDSA 'DVKKLMNFFADILND 76
SSUO5_1069 -DIPRA R ’ IGIDSA' KELMDFFADILND 76

StT1463 -NIPNA R ! IGIDPA' DVSKLMTFFAELLND 76

SPy1120 -SIP! R KQTADAMGIDSA' DYTKLMNFFADLIND 76

SDEG_0880 KSIP R KQTADAMGIDSA' DVTKLMNFFADLIND 81

Sez 1050 -SIP! R KQTADAMGIDSA' DYTKLMNFEADLIND 76

SUB0845 KSIP! R KQTADAMGIDSA' DVTKLMNFEADLIND 81

GALLO_1010 KSIP! R KQTADAMGIDSA' DVKKLMNFEADILND 81

L SAG1100 -SIPKA R KQTADALGIDSATVRR DVKKLMNFFAEILND 76

LGG_01260 QALSOQR R LSKLVHIAPATIR SVDLLAQVFGELLEY 82

LAF 0324 -KIPRA R LSEAVOVDSATIR DVEKLLNFFKGILKQ 76

LAR_ 0341 -KIP |3: LsEAVOVDSATIR DVESLLKFFKGILHQ 76

LVIS_ 0616 -KIP R LSEAVKYDSATIR DVESLIKFFKKILNQ 76

. 1p_ 0725 -KIBRA R LSEAVKVDSATIR DVETLLAFFKKILNQ 76
Lactobacillales LSL_ 1214 -KIPOR R \VKVDSATIR DVQSLLDFETKQLNQ 76
LJ0455 -KIP! R \VOVDSASIRR DVKNLLNFEKKILNQ 76

LBUL_ 1498 -RIP R VQVDSASIRR DVKNLLSFEKKILNQ 76

LBA0398 -KIP R LSEAVOVDSASIRR DVKNLLSFEKKILNQ 76

lhv_0416 -KIP! R LSEAVOVDSASIR DVKNLLSFEKKILNQ 76

LSET 2245 -IIP R LSDAVKVDSATIR DVVDLLNFEKKILNQ 76

LSK0356 -KIPR R \VKVDSATIR DVESLLSFFKKELNG 76

LEUM_1774 -KIP! R SELSEAIKEDAATIR DVKALLDFEANVIDQ 76

OEOE_1398 -QIPRA IKEDAATVR DVSALLDFESKVLSQ 76

| PEPE_1470 -KIS AVLERLLKIDAATVR DVKILLELENDVIKQ 76

SE1647 -KIPRA KTISEALOIDSATIR 76

STACA0001_0533 IKIP K2 I:LQIDSATI 81

SA1851 -KIP! KAISDALQIDSATIR 76

SSP0833 -KIPR KATSEGLNIDSATIRR 76
Staphylococcaceae SH0986 -KIP! KATSEALNIESATIRR 76
Sca_1553 -NIPRA KTISEALDIDSASIRR 76

MCCL_1721 -KIP! KELSEGLOIDSATIR 76

006420 -KIPQA AR SDAVKVDSATIR 76

2VT2—)BSUOSQ70 -KIPQA ABLSDAVKVDSATIR 76

BLi00618 -KIPOR ABLSDAVKVDSATIR 76

BPUM 0528 -KIPQA ABLSDAVKVDSATIR 76

. GR0242 -KIPQA A \VKVDPATIR 76
Bacillales Aflv 0208 -KIPQB | \VKVDSATIRR 76
BC0291 QKIPOR a \VKVDSATIRR 80

OB0652 -KIPQA K \VKVDSATIR 76

ABC0873 -KIPQA \VKVDSATIRR 76

BHO551 -KIPQATAKR \VKVDSATIRR 76

Pjdr2_2450 —KISEAVVRRLPI QBT.GLKLDLNPAQTE DVSYLIEKIQQILKL 80

Tpet_1366 DEIARFLEINPDLVR DVEELRKELDDLEGV 73

Tnap_1384 DEIARFLEINPDLVR DVEELRKELDDLEGV 73

TRQ271320 DEIARFLEINPDLVR DVEELRKELDDLEGV 73

Rex1 TM1427 DEIARFLEINPDLVR [DVEELRKELDDLEGV 73

CTN_1066 DEIAKFLEINPELVR DVEELRKELNDLEGV 73

THA 788 EGIAEKLNITPEQVR HIPPLINELSELFGI 73

ThermOtOQales Tmel_0489 LgKFNIRPEQ R HIPPLIEELGEL 73
Fnod_0224 SLLTQLONEG - -NVKYISSDEIADMLRITPEQVR YIPELLAELDEL;a 77

Tlet 0951 [RELNEIDFE- EIMSPRLGVSPEQIR HVETLRKELDELEGV 73

Figure S2. Multiple alignment and secondary structure of proteins from the Rex family.
Residues essential for DNA-binding are marked by blue asterisks. Residues correlated with DNA motifs are in yellow.
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CD0171 A AGEF-RKAGFEIKALI 142
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RHA1_ro02054 DRGHKVVLVGVG] -A 142

ROP_17260 DRGHKVVLVGVG -A 161
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nfa51710 SDGHRVILIGAG P 142
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i i DESPIG_02066 DREWRMALVGVG I 150

Desulfovibrionales TI1059 NREWKVALIGIGI I 149

Dret_2085 DRTWNVALVGVGI I 150

Dbac_2793 DRTWNVALVGVG I 146

DMR 42180 DRVWKCALVGIGI I 146

Desal 3723 DRVHWGCALVGVG L 146

THA_ 1697 NKYWNVIVIGAGI v 142

Tmel 1209 NKYWNVIVIGAG v 142

Fnod_0423 NKEWNVAIIGAG I 142

Rex Tlet 0332 HKRWNVIIVGAG! s 143

Tpet 0756 KKEWKLVVVGAG] v 143

Tnap_0799 KKEWKLVVVGAGI v 143

Thermotogales | 12850775 wcmvwveas v 113

TM0169 KKEWKLVVVGAG vV 143

CTN_0518 KKEWKLVVVGAGI A 143

Kole 1558 KKEWDECIVGAGI I 143
Pmob_0343 ERVWNVAIIGVG AR -F
Cagg_0157 NQHWPVVLVGIG! -V
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I
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143
147

Chy400_3940 147

H Rcas_ 1392 147
Chlorofiexi RoseRs 4103
Haur_4427 E 148

— LACR_1156 E 144

171932 152

SP_1090 144

smi_1188 150

SGO_1228 —-QIKEKIKE 144

SSA 1216 —QIKEKIQS -V 144
Streptococcaceae | 3xgq_ssuurioss SIKEKLIGTD-----y 144
SSU05_1069 s 143

strl463 T 144

SPy1120 ] 144

SDEG_0880 I 149

Sez_1050 I 144

SUB0845 I 149

GALLO_1010 I 149

L SAG1100 I 144
LGG_01260 M 147

LAF 0324 I 142

LAR 0341 I 142

LVIS_0616 I 142

. 1p_0725 I 142
LSL_1214 I 142
Lactobacillales L1214
LBUL 14098 I 142

LBA0398 -I 142

lhv 0416 -I 142

LSEI_2245 I 142

LSA0356 I 142

LEUM 1774 I 142

OEOE_1398 -V 147

PEPE_1470 PE- -1 142

— SE1647 IRPD- I 142
STACA0001_0533 IRED- T 147

SA1851 I 142

SSP0833 - 142
Staphylococcaceae SH0986 H 122
Sca_1553 L 142

MCCL_1721 I 142

RBAM 006420 - 140

23 BSU05970 - 140

2vT BLi00618 T 142

BPUM 0528 I 143

. GK0242 I 141
Aflv_0208 I 140

Bacillales V20208 g L0
0B0652 - 140

ABC0873 v 141

BHO0551 v 141

Pjdr2_2450 - SKDNMKIVAV! I 146

Tpet_1366 [LARALLSLD - FSKAG-VKVVAVE A 138

Tnap_1384 ILARALLSLD-FSKAG-VKVVAV A 138

TRQ2:1320 ILARALLSLD-ESKAG-VKVVAV] A 138

Rex1 TM1427 ILARALLSLD-ESKAG-VKVVAV] A 138
CTN_1066 ILARALVNQOD-ESKVG-VKIVA \'4 138

THA 788 ILGSA! GFKKIG-VRVVAI \'4 141
Thermotogales Tmel 0489 LGSALAKYIGFEKIG- VKU VAT v 139
Fnod_0224 KDRDSIIIIGAGHLGQA: KGFKNIG-EQVVATI v 143

Tlet 0951 RKTEKVILVGAGHLGKALVNYPGETQYG-IEIVAV. -V 139

ruler 140....... 150....... 160....... 170....... 180....... 190....... 200....... 210.......

Residues that are essential for NADH-binding and dimer formation are shown by red and gray asterisks, respectively.
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KT > 71203 BIALLEVOREAAGKAALEVARGTKCILNEABYVLEVD- - FLAGLTRESFATL
. —> -
Deinococcus/Thermus| 2PT5 Dgeo_0630 BMGFLAVPPERAQDAAQALADAGVRGI FLAGMKRLA-YILN
Deide 14030 BMGFLAVPPDHAQDAAQSLVDAGVRGI: FLAGMKRLAFYILN
DR0939 BMGLLEVPAEHAQAAAQALVAAGVGGT: FLAGMKRLA-YMLG
[ CTC02428 BVGIICV VCPILT! I HLSENLLELSYLMN-
CKL_0453 BIGIICV VCNIL' IWNFAPVDLIVPE HLSDSL: SCLLN-
CBO3306 BIGIICVPHDNA! [FAPIDLSVPE-— INVHLSDSL TCLINK
CAC2713 PIGIICVPSKNAS INVHLSESL: SCLLQ-
NTO1CX 0475 HIGVICVTKSNA INVHLSESL LLN-
idi Cbei_0320 PIGIICVPRKNAI INVHLSESL LIN-
Clostridiaceae CBY 3040 BIGIICVPRKNAI INVHLSESL LLNE
CPF_2586 MIGIICVPRTNAI INVHLSES| LIN-
Clos_2464 PIVVISEPKEVAI INVHLNESL
cD0171 BIAVLCIPKNGA!
CLOHIR 00042 BIAIVCIPKNGAI
CLOBAR 00711 BIGILCVPKNGAI
CLONEX 01590 BIAVLEIPKTKAL R
CLOSCI_00613 HIA
Cphy_0901 NI
CLOBOL_04148 QI
CLOSS21_ 01144 KL
Ccel_2882 PIAMLCVPYRETATV:
| —CLOLEP_ 02947 ILCIPRDSVAA
TTE0543 BIAILCIPKDNA
Thermoanaerobacterales | retnsia_oase prerrczexomal
| Csac_1220 PIGVLCVPSEVAI
Arth_3297 NMVVLALPAAVAQGVCBRVIAAGVRSILSFAPVMLOVEP-
AAur 3294 NMVVLALPATVAQAVCBRVIAAGIRSILSFAPVLLOVP-
Amir_ 6731 SIGVIAEPPQAAQAVCBRLVSAGVQCILNFAPVVLOVP-
SACE_6947 TIGVIATPVOGAQEVCBRLVAGGVACILNFAPVVLOVP-
Svir_02840 SIGVIAEPPAAAQSVCBRLVAGGV@SILNFAPAVLOVP-
Franeanl_ 6132 TIGVISTPAAAAQSVCBRLVAAGVTST.
Francci3_ 0484 TIGMICEPAAAAQGVCBRLVAAGVTSI
. . SC03320 SIGVIATPA! VCBRLVAAGVTST
Actinobacteria SAV_4738 SIGVIATPA VCBRLVAAGVTST.
SGR_4154 SIGVIETPP VCBRLVAAGVTST
Noca_0493 AIGVIATPAV, Vi A¥GITST
Acel 0239 AIGVIATP: 7/
JNB_09294 AIGVIATPADSAQDV.
Namu_0919 SIGVIATPA V.
RHAL_ro02054 TIGVISTPDEAA
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Figure S3. 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 significantly correlated pairs of residues/nucleotides correspond to 16 amino acid positions in Rex
proteins and 4 nucleotide positions in DNA operators.



Figure S4. Correlated residues on the structure of Rex regulator from Thermus aquaticus (3IKT).
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.



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 (TRQ?2).

sat (TM1400) upstream region
-35

-10 TSS
TM1400 TGTTTACACCATCAATGGTCGTTGTATAATATTCCCéACACCTCTCAAGATTATAGCAAACAGA—TTTTTTGCTTTCTCGTTC ——————— CTTTTGATAAATATGCTTCATCCG
CTN_1191 TGTTTACCTCCCTGTGGATCGTTGTATAATATTCCCAACATCTTCCAAAATTATAGCAAA-——————— TTCGGAAACACACCTTCGGGAGCTTTTGATAAATATGCTTCACTGA
Tpet_1383 TGTTTACACTGTCGATGGCCATTGTATAATATTCCCAACACCTCTCAAGATTATAGCAAACAGATTTTTTTGGTTTCTCGTCT-—-————— CTTTTGATAAATATGCTTCATCCG
TRQ2_1429 TGTTTACACCATCAATGGTCGTTGTATAATATTCCCAACACCTCTCAAGATTATAGCAAACAGA-TTTTTTGCTTTCTCGTTC-—-—-—-—-—-— CTTTTGATAAATATGCTTCATCCG
Tnap_1403 TGTTTACACCATCGATGGCCATTGTATAATATTCCCAACACCTCTCAAGATTATAGCAAACAGATTTTTTTGGTTTCTCGTTC--————— CTTTTGATAAATATGCTTCATCCG
*kkkkkk * * khkkkhkkkhkkkhkkhkkkhkkkk *x% *khkk kkkkkkkkkkk *k * * % khkkkhkkkhkkhkkkhkkkhkkkkk

Rex-site start
TM1400 TCTGTAAAAATTCTGGTAGTATAATTAGTTAAAAAAATAACAAGCACCACCATCCTGGAAAGGGGGAGTTCCATG
CTN_1191 TTTGTAAAAATACCGGTGGTATAATTAGTTAAAAAAATAACAAGCACCACCATCCTGGAAAGGGGGAGTTCCATG
Tpet_1383 TCTGTAAAAATTCTGGTAGTATAATTAGTTAAAAAAATAACAAGCACCACCATCCTGGAAAGGGGGAGTTCCATG
TRQ2_1429 TCTGTAAAAATTCTGGTAGTATAATTAGTTAAAAAAATAACAAGCACCACCATCCTGGAAAGGGGGAGTTCCATG
Tnap_1403 TCTGTAAAAATTCTGGTAGTATAATTAGTTAAAAAAATAACAAGCACCATCATCCTGGAAAGGGGGAGTTCCATG

* kkkkkkkkk Kk khkhkk khhkkkkkkkkhkkhkkkhkkkkhkkhkhkkhkkkhkkhkhkhkhkkhkkhkkhkkhkk khkkkkkkkkkkkkkkkkkkkkkkkk

TM1586 upstream region

Rex-site
-35 -10 TSS

TM1586 TTTTGGAATTCGTCTTCGAAAAGAGTAAAATATTTCACAAGGAACGACCTGGTTCCCGTGCTCTCGTAGAGTTCCTCGGGAAAATCCACCGAGAGCGGCACAAGATACAGGAAA
Tnap_1222 TTTTGGAATTCGTCTTCGAAAAGAGTAAAATATTTCACAAGGAACGACCTGGTTCCCGTGCTCTCGTAGAGTTCCTCGGGAAAATCCACCGAGAGCGGCACAAGATACAGGAAA
Tpet_1206 TTTTGGAATTCGTCTTCGAAAAGAGTAAAATATTTCACAAGGAACGACCTGGTTCCCGTGCTCTCGTAGAGTTCCTCGGGAAAATCCACCGAGAGCGGCACAAGATACAGGAAA
TRQ2 1249 TTTTGGAATTCGTCTTCGAAAAGAGTAAAATATTTCACAAGGAACGACCTGGTTCCCGTGCTCTCGTAGAGTTCCTCGGGAAAATCCACCGAGAGCGGCACAAGATACAGGAAA
hhkkhkkhkhkkhkhkkhkkhkhkkhkhkkhkhkkhkhkhkhkkhkhkhkkhkhkkhhkkhkhkkhkhkkhkhkhkhkhkkhkhkkhkhkkhkhkhkhkhkhkhkkhhkkhkhkhkhhkhkhkhkhkhkkhhkkhkhkhkhkkhkhkkhkhkkhhkkhkhkhkkhkkkhkkhkhkkhkkkhkkkhkkkkk

start

TM1586 TCCCCAAAAGAAATTGAAAGCAGAACAGAAACAATCAAAAAAGCCAGTGATTTTCTCACGTCGCTCACCCCCGGAGGTGGTAGAGGTG

Tnap_ 1222 GATCCAAAAGAAATTGAAAGCAGAACAGAAACAATCAAAAAAGCCAGTGATTTTCTCACGTCGCTCACCCCCGGAGGTGGTAGAGGTG

Tpet_1206 GATCCAAAAGAAATTGAAAGCAGAACAGAAACAATCAAAAAAGCCAGTGATTTTCTCACGTCGCTCACCCCCGGAGGTGGTAGAGGTG

TRQ2 1249 TCCCCAAAAGAAATTGAAAGCAGAACAGAAACAATCAAAAAAGCCAGTGATTTTCTCACGTCGCTCACCCCCGGAGGTGGTAGAGGTG

khkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkx

gldA (TM0423) upstream region

-35 Rex-site -10 TSS start

TM0423 CTTCGTGAAAAATTTAACAATTAAGGTTGATAATAATGGTAGGAGGTGATAATCATG
CTN_0247 CATTGTGAAATACGTAACATGTAGGGTTTAAAATGGAACCGGGAGGTGAT-GTGATG
Tpet 0498 CTTCGTGAAAAATTTAACAATTAAGGTTGATAATAATGGTAGGAGGTGATAATCATG
TRQ2 0522 CTTCGTGAAAAATTTAACAATTAAGGTTGATAATAATGGTAGGAGGTGATAATCATG

* k kkkkkk *x *hkkkk *k kkkk *k kkk *kkkkkkkkk * kK%



dnaX (TM0686) upstream region

TM0686

CTN_1900
Tpet 0245
TRQ2 0243
Tnap_ 0482

Rex-site -10 TSS start
GATAGTTATTTTTTTCACGATTTTCCTCCTCTGTTCAATCATTCTTAATGTCTCCTCTGGTATAATAAAGGCTGGAEGCAATTCGATTATAACATGGGGGGATTCTGTG
TATAGTTATTTTTTTCACGATCTTCCTCCTCTGTTCAATCACTTTTAAAATCCCCTCTGGTATAAT-AGTGCTGGATACAGTTCGATTATAGCATGGGGTGATTTCATG
GATAGTTATTTTTTTCACGATTTTCCTCCTCTGTTCAATCATTCTTAATGTCTCCTCTGGTATAATAAAAGCTGGATGCAATTCGATTATAACACGGGGGGATTCTGTG
GATAGTTATTTTTTTCACGATTTTCCTCCTCTGTTCAATCATTCTTAATGTCTCCTCTGGTATAATAAGAGCTGGATGCAATTTGATTATAACACGGGGGGATTCTGTG

GATAGTTATTTTTTTCACGATTTTCCTCCTCTGTTCAATCATTCTTAATGTCTCCTCTGGTATAATAAAAGCTGGATGCAATTCGATTATAACACGGGGGGATTCTGTG
hkkkkkhkhkhhkhkhhhhhhhhkhk hhkkhkhkhhhhkkhhhkhkhhhkhk * kkkk *k hkkkkkkhkhkhkhkhkh * Khkkkkhkk *k *k kkkkkkhk *k *kkk *hkkx *%

noxE (TMO0379) upstream region

TM0379

CTN_0317
TRQ2 0544
Tpet_0530
Tnap_ 0182

hycA (TM0012) upstream region
-35

TM0012

CTN_0686
Tpet 0911
TRQ2 0933
Tnap 0643

-35 -10 TSS Rex-site start
TTTGCAGTTGAAATTTAATCCGAAAAGTAGTAGAATTGTGAATGGA AGATCGTGAAAAATTTCTCTTTT--GGAGGGGAAAACATG
TTTGAAGTTGAAATTTAACCCAAAAAGAGTTAAAATTGTTCATGGACAGATTGTGAAATCTTTCTCTTTCTGGGAGGTGAGAACATG
TTTGCAGTTGAAATTTAATCCGAAAAGTAGTAGAATTGTGAATGGA-AGATCGTGAAAAATTTCTCTTTT--GGAGGGGAAAACATG
TTTATAGTTGAAATTTAATGTGAAAAGTAGTAAAATTGTGAATGGA-AGATCGTGAAAAAATTCTCTTTT--GGAGGGAAAAACATG

TTTATAGTTGAAATTTAATGTGAAAAGTAGTAAAATTGTGAATGGA-AGATCGTGAARAAAATTCTCTTTT--GGAGGGAAAAACATG
*kk  kkkkkkkkkkkkk *kkkk kk kkkkkk  khkkkk kkkk kkkkkk *kkkkkkk kkkkk ok kkkkkk

-10 TSS Rex-site Rex-site start
TCATCATATGACAGTGAGAGGTGTTATAATCGACTATEGTGAATGTGAAAAAAATATCAGATAAAAATTGTGAAAAAATTCCCGA—TAAATTCTGGTTAGGAGGTGGCCGTGTTG
TCGGTGTACAGTACTCTGGGATGATATAATTGG-TGTGATGAATGTGAAAAAAATATCAGATGAAAATTGTGAAAAAATTCTCGATTTAATATCAATCAGGAGGTGGCGGTTTTG
TCATCATATGACAGTGAGAGGTGTTATAATCGACTATGGTGAATGTGAAAAAAATATCAGATAAAAATTGTGAAAAAATTCCCGA-TAAATTCTGATCAGGAGGTGGCGGTTTTG
TCATCATATGACAGTGAGAGGTGTTATAATCGACTATGGTGAATGTGAAAAAAATATCAGATAAAAATTGTGAAAAAATTCCCGA-TAAATTCTGATCAGGAGGTGGCGGTTTTG

TCATCATATGACAGTGAGAGGTGTTATAATCGACTATGGTGAATGTGAAAAAAATATCAGATAAAAATTGTGAAAAAATTCCCGA-TAAATTCTGATCAGGAGGTGGCGGTTTTG
* % *% * ok ok ok kk kkkkkk Kk k kk hkkkkkkkhkhkhkhkhkkhhhkkkkhhkhk khkkhhkkkkkkkkhkhkhkkkk kkk *k kkk * kkkkkkkkkk Kkk kkk

hycD (TMO0201) upstream region

TM0201

CTN_0485
Tpet_0723
TRQ2 0747
Tnap_0831

-35 Rex-site -10 TSS start
-TTTTTAAAAATAATTTGAGAAATTTATCACAAAATGGTGAAACCAATTCTGTGAGGAGGTGCTTTGCCTTG
TTTTTTAAAAACAATTTGAGAATTTTATCACAAAATCGTGAAACCAATTCTATGGGGAGGTGCTTTGCTTTG
TCTTTTAAAAATAATTTGAGAAATTTATCACAAAATGGTGAAAACGATCCTGCGAGGAGGTGCTTTGCCTTG
-TTTTTAAAAATAATTTGAGAAATTTATCACAAAATGGTGAAACCAATTCTGTGAGGAGGTGCTTTGCCTTG

CTTTTTAAAAATAATTTGAGAAATTTATCACAAAATAGTGAAACCAATCCTGTGAGGAGGTGCTTTGCCTTG
hkkkkhkhkhkhk *hkkhkhhhhkkhk khkkkkhhhkkkkhk *khkkkkk * *k kk Kk hhkkkkkkkkrkrkk *kk

hycE (TM0227) upstream region

TM0227

CTN_0459
Tpet_0697
TRQ2 0721
Tnap_0857

-35 -10 TSS Rex-site start
ACTGGTTGAAAAACCTTTTTTAAAAGGCATAGAAAAAGTGGTATAATTTTTCGTGAATAATTGTGAAATTTTTGACGA-GGGGGAGTGAAGATG
ACTGGTTGAAGAACCTTTTCTGAATGTGCGGCTAGAAGTGGTATAATTTTCTATGAATAATTGTGAAATTTTTGACGAAGGGGGAAGGTACATG
ACTGGTTGAAAAACCTTTTTTAAATGGCACAGAAAAAGTGGTATAATTTTTCGTGAATAATTGTGAAATTTTTGACGA-GGGGGAGTGAAGATG
ACTGGTTGAAAAACCTTTTTTAAATGGCACAGAAAAAGTGGTATAATTTTTCGTGAATAATTGTGAAATTTTTGACGA-GGGGGAGTGAAGATG

ACTGGTTGAAAAACCTTTTTTAAATGGCACAGAAAAAGTGGTATAATTTTTCGTGAATAATTGTGAAATTTTTGACGA-GGGGGAGTGAAGATG
khkkkkkhkhkhkk hhkkkkkk * *k * * kkkkkkkkkkhkkkk hkkkkhkkhkhkhkhkhkhkhhhkkkkkhkhkhkk *hkkkkkx *x *x *kk



TM1420 upstream region

TM1420

Tpet_1372
Tnap_1390
TRQ2 1314
CTN_1072

-35 Rexl-site -10 TSS Rex-site start
TTTACAAAACTTGTGAAGTAGGTAACAACATAGAGCATTCCCTTGACTTCTCCTGAAAAATAGTGAAAAATATAACGTGAAAAGGTTCACGATTTGARAGGAACGATGGACATG
TTTACAAAACTTGTGAAGTAGGTAACAACATATATCACTCCCTTGACTTCTCCTGAAAAATAGTGAAAAATATAACGTGAAAAGGTTCACGATTTGAAAGGAACGATGGACATG
TTTACAAAACTTGTGAAGTAGGTAACAACATATATCACTCCCTTGACTTCTCCTGAAAAATAGTGAAAAATATAACGTGAAAAGGTTCACGATTTGAAAGGAACGATGGACATG
TTTACAAAACTTGTGAAGTAGGTAACAACATATATCATTCCCTTGACTTCTCCTGAAAAATAGTGAAAAATATAACGTGAAAAGGTTCACGATTTGAAAGGAACGATGGACATG

TTTACTTTTCTTGTGAATACAGTAACAACATGGTGTACTCCCTTGACTTTTGTCGAAAAATAGTGAAAAATATAACGTGAAAAGGTTCACGATATTGGAGGAAAACAACCGATG
ke ke e ke ke ke ek ke ek ke ke * kkkkkkkkkkk * Ikkkhkhkhkhkhkhkhkhhhhkhkkhkhkhkhkhkhkhhhkkkkkkkhkkkkk * Fokokkk *kk

TM1814 upstream region

T™1814

Tpet_1099
Tnap_1013
TRQ2 1007
CTN_0700

-35 -10 TSS Rex-site start
AAAAAAAGGATAG-—-————=——=——=—==——————— TATGCAA--—-———=——=—=———————— AGAAAATTTTAATGATAAAATTATCACAAAGACATCCAAGGGGGAAACAGTATG
AAAAAAAGGATAG--—-—=——=——=——=—==——=————— TATGCAA-——-————==——==——=—=——=—— AGAAAATTTTAATGATAAAATTATCACAAAGACATTCAAGGGGGAAACAGTATG
AAAAAAAGGATAG-—-——————=——=——=——————— TATGCAA--——-———=—=—=————=————— AGAAAATTTTAATGATAAAATTATCACAAAGACATCCAAGGGGGAAACAGTATG
AAAAAAAGGATAG--—-—=——=——=——=—==——=————— TATGCAA-——-———=—==——=——=————— AGAAAATTTTAATGATAAAATTATCACAAAGACATCCAAGGGGGAAACAGTATG
AAAGTACGGAGGGAGGGGCCTTCCCTTTCTTACGTGCAACTTATTACCGTGTTCTTGGTGGACAAAAATGATAAAATTATCACAA-——————— AAAGGGGGTGTGGTATG
*kk Kk kkk K *kokkKk * * hdkkkkkhkhkhkhkhkhdkhkhkhdk *k hkkk *kkokk

TMO0179 upstream region

TMO0179

CTN_0508
Tnap_0810
Tpet 0745
TRQ2 0769

Rex-site
-35 -10 TSS start
TTTTTTATAGATCACCTTTTGTTATAATAGTAACAAGGGGGTGATCTCGTG
TCTTTCAAGAGCCCCTTTTTGTTATAATGATATCAAGGGGGTGATCCAGTG
TTTTTTATAGATCACA-TTTGTTATAATAGTAACAAGGGGGTGATCTCATG
TTTTTTATAGATCACCTTTTGTTATAATAGTAACAAGGGGGTGATATCGTG

TTTTTTATAGATCACCTTTTGTTATAATAGTAACAAGGGGGTGATCTCGTG
* kkk ok * Kk kkkkkkkkkkk Kkk kkkkkkkkkkkk *%

TMO0983 upstream region

TM0983

Tpet_ 1758
TRQ2_ 1812
Tnap_1770
CTN_1595

Rex-site Rex-site
-35 -10 TSS start
ATATCGTAATATTATTCAACGTCTATGTAACATTAGAATATTATTATTTTCACGAGGATTGAGA-TTTTTTTCACAAAAACTCAAGGGGAGGTGTGCAGTATG
ATATCGTAACATTATTCAACGTCTATGTAACATTAGAATGTTATCATTTTCACAAGGATTGAGA-TTTTTTTCACAAAAACTCAAGGGGAGGTGTGCGGTATG
ATATCGTAACATTATTCAACGTCTATGTAACATTAGAATGTTATCATTTTCACAAGGATTGAGA-TTTTTTTCACAAAAACTCAAGGGGAGGTGTGCGGTATG
ATATCGTAACATTATTCAACGTCTATGTAACATTAGAATGTTATCATTTTCACAAGGATTGAGATTTTTTTTCACAAAAACTCAAGGGGAGGTGTGCGGTATG

ATATCGTAATATTATTCAACGTCTATGTAACATTAGAATATTATTATTTTCACGAGGATTGAGA-TTTTTTTCACAAAAACTCAAGGGGAGGTGTGCAGTATG
Ikkkhkhkhhkhk hhkhhhhkhhhrrkrkhkhkhhhhhkhkhhhrrhkhhdh hhkkk khrkrkhkhhd hhkkhhrkrkhkhkd hhkkkhhhrrkkhhhhkkkkkkrkhkhhhhhhkkx khkkxk



TM1427(Rex1) - - - + +
TMO0169 (Rex) - + + - -
DNA + + + + +
T,’C 37 60 37 60 37
r‘h

Figure S6. Assessment of interaction between the T. maritima Rex (TM0169) and
Rex1 (TM1427) proteins with 200-bp DNA fragment containing the promoter
region of TM1420 gene using EMSA..

Concentrations of Rex and Rex1 proteins are 100nM and 1uM, respectively.
Concentration of DNA fragment is 0.03nM.



Table S1. Synthetic oligonucleotides containing the Thermotoga Rex binding regions used in the
binding assays.

Target gene Fragment used for EMSA or FPA"
TMO0012 (hycA) gggggATGTGAAAAAAATATCAGggggt
TMO0179 gggggTTGTTATAATAGTAACAAggggt
TM0201 (hycD)? gggggTTGAGAAATTTATCACAAGgggt
TMO0227 (hycE) gggggTTGTGAAATTTTTGACGAggggt
TMO0379 (noxE) gggggTCGTGAAAAATTTCTCTTggggt
TMO0423 (gldA ) gggggTCGTGAAAAATTTAACAAggggt
TMO0686 (dnaX) gggggTAGTTATTTTTTTCACGAggggt
TMO0983 gggggTTGAGATTTTTTTCACAAggggt
TM1400 (sar) gggggTAGTTAAAAAAATAACAAggggt
TM1420 gggggTAGTGAAAAATATAACGTggggt
TM1586 gggggGAGTAAAATATTTCACAAggggt
TM1814 gggggATGATAAAATTATCACAAggggt
TRQ2 _0578-1 (adhE) gggggGTGAGAAAATTTTCACAAggggt
TRQ2 _0578-2 (adhE) gggggTTGTTATGAAATTCACAAggggt
TMO0808 (chiR)™ g9gggAAGTTGTTTGCGGCATGCAACTAggggt

Y 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 MSBS8, except
two sites marked TRQ2 0578 that are from Thermotoga sp. RQ2.

? 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 (TMO0808).



Table S2. Distribution of Rex orthologs in Bacteria

Organism name

rex gene locus_tag

# Phylum Class Order Family Reconstructed regulog in RegPrecise
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
Actinobacteria

Actinobacteria

Actinobacteridae
Actinobacteridae

Actinobacteridae

Actinomycetales
Actinomycetales

Actinomycetales

Dermacoccaceae
Frankiaceae

Frankiaceae

Dermacoccus sp. Ellin185

Frankia sp. Ccl3
Frankia sp. EAN1pec

HMPREF0321_2048
Francci3_0484
Franean1_6132

Rex - Actinomycetales

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 - 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) SC03320 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 -




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
Deinococcus-Ther Deinococci Deinococcales Deinococcaceae Deinococcus deserti VCD115 Deide_14030 Rex - Deinococcus-Thermus
Deinococcus-Ther Deinococci Deinococcales Deinococcaceae Deinococcus geothermalis DSM 11300 Dgeo_0630 Rex - Deinococcus-Thermus
Deinococcus-Ther Deinococci Deinococcales Deinococcaceae Deinococcus radiodurans R1 DR0939 Rex - Deinococcus-Thermus
Deinococcus-Ther Deinococci Thermales Thermaceae Thermus aquaticus Y51MC23 Taq_4998 Rex - Deinococcus-Thermus
Deinococcus-Ther Deinococci Thermales Thermaceae Thermus thermophilus HB27 TTC1293 Rex - Deinococcus-Thermus
Dictyoglomi Dictyoglomia Dictyoglomales Dictyoglomaceae Dictyoglomus thermophilum H-6-12 DICTH_0414 -

Elusimicrobia Elusimicrobia Elusimicrobiales Elusimicrobiaceae Elusimicrobium minutum Pei191 Emin_0756 -

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 BHO0551 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 0B0652 Rex - Bacillales

Firmicutes 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 1530¢ SSP0833 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 LBUL_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 L0455 Rex - Lactobacillaceae
Firmicutes Bacilli Lactobacillales Lactobacillaceae Lactobacillus plantarum WCFS1 Ip_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
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Lactobacillus salivarius UCC118
Pediococcus pentosaceus ATCC 25745
Leuconostoc mesenteroides ATCC 8293
Oenococcus oeni PSU-1

Lactococcus lactis SK11

Lactococcus lactis subsp. lactis 111403

Streptococcus agalactiae 2603V/R

LsL_1214
PEPE_1470
LEUM_1774
OEOE_1398
LACR_1156
171932
SAG1100

Streptococcus dysgalactiae subsp. equisin SDEG_0880

Streptococcus equi MGCS10565
Streptococcus gallolyticus UCN34
Streptococcus gordonii CH1
Streptococcus mitis B6

Streptococcus mutans UA159
Streptococcus pneumoniae TIGR4
Streptococcus pyogenes M1 GAS
Streptococcus sanguinis SK36
Streptococcus suis 05ZYH33
Streptococcus thermophilus CNRZ1066
Streptococcus uberis 0140)
Alkaliphilus oremlandii OhILAs
Clostridium acetobutylicum ATCC 824
Clostridium bartlettii DSM 16795
Clostridium beijerinckii NCIMB 8052
Clostridium bolteae ATCC BAA-613
Clostridium botulinum A str. ATCC 3502
Clostridium butyricum 5521
Clostridium cellulolyticum H10
Clostridium difficile 630

Clostridium hiranonis DSM 13275
Clostridium kluyveri DSM 555
Clostridium leptum DSM 753
Clostridium nexile DSM 1787
Clostridium novyi NT

Clostridium perfringens ATCC 13124
Clostridium phytofermentans ISDg
Clostridium scindens ATCC 35704
Clostridium sp. $S2/1

Clostridium tetani E88

Sez_1050
GALLO_1010
SGO_1228
smi_1188
SMU.1053
SP_1090
SPy1120
SSA_1216
SSU05_1069
str1463
SUB0845
Clos_2464
CAC2713
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CLOBAR_00711, CLOBAR_01830 Rex - Clostridiaceae

Cbei_0320
CLOBOL_04148
CBO3306
CBY_3040
Ccel_2882
CD0171
CLOHIR_00042
CKL_0453
CLOLEP_02947
CLONEX_01590
NT01CX_0475
CPF_2586
Cphy_0901
CLOSCI_00613
CLOSS21_01144
CTC02428

Thermoanaerobacter: Thermoanaerobacterales F Caldicellulosiruptor saccharolyticus DSM ¢ Csac_1220

Thermoanaerobacter: Thermoanaerobacteraceae Thermoanaerobacter ethanolicus CCSD1 TeCCSD1DRAFT_0298

Thermoanaerobacter: Thermoanaerobacteraceae Thermoanaerobacter tengcongensis MB4 TTE0543
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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 Gemmatimonadet Gemmatimonadetes 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. desulft Ddes_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 LI11059 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 110( Dpep_1901 -
Synergistetes Synergistia Synergistales Synergistaceae Jonquetella anthropi E3_33 E1 GCWUO000246_01870 -
Synergistetes Synergistia Synergistales Synergistaceae Pyramidobacter piscolens W5455 HMPREF7215_0958 -
Synergistetes Synergistia Synergistales Synergistaceae Thermanaerovibrio acidaminovorans DSM Taci_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 Bl429 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 TMO0169, 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






