CIIMCOK TAKCOHOMHWHU BAKTEPU U COKPAIIIEHUI

Phylum/Class Order Bacteria Abbr.
Gamma-proteobacteria Enterobacteriales Escherichia coli EcE
Salmonella typhi t
Salmonella enterica STY
Salmonella typhimurium STM
Klebsiella pneumoniae KPN
Yersinia pestis YP
Yersinia mollaretii Ymo
Yersinia bercovieri YberA
Yersinia pseudotuberculosis Yps
Yersinia frederiksenii YfreA
Yersinia enterocolitica YE
Yersinia intermedia YintA
Citrobacter koseri CKO
Shigella dysenteriae SDY
Shigella flexneri SFV
Shigella boydii SbBS
Shigella sonnei SSO
Enterobacter sp.638 Ent
Enterobacter sakazakii ESA
Erwinia carotovora ECA
Serratia proteamaculans SG
Photorhabdus luminescens plu
Sodalis glossinidi Spro
Pasteurellales Pasteurella multocida PM
Haemophilus influenzae NTHI
Mannheimia haemolytica Mannh
Mannheimia succiniciproducens MS
Actinobacillus pleuropneumoniae APL
Vibrionales Vibrio fischeri VF
Vibrio cholerae vC
Vibrio parahaemolyticus VP
Vibrio vulnificus VV1
Vibrio angustum VAS
Vibrio shilonii VSAK
Vibrio harveyi Al1Q
Vibrio sp. Ex25 VEx2w
Vibrio alginolyticus V12G01
Vibrio splendidus V12B01
Vibrionales bacterium VSWAT3
Photobacterium profundum P3TCK
Photobacterium sp. SKA34 SKA
Alteromonadales Idiomarina loihiensis IL
Moritella sp. PE36 PE36
Shewanella oneidensis SO
Shewanella sp. MR-4 Shewmr4
Shewanella baltica Shal
Shewanella putrefaciens Sputen32
Shewanella sediminis Ssed
Shewanella frigidimarina Sfri
Shewanella denitrificans Sden
Shewanella loihica Shew
Shewanella pealeana Spea
Shewanella woodyi Swoo
Shewanella amazonensis Sama
Colwellia psychrerythraea CPS
Alteromonadales bacterium ATW7
Pseudoal; s haloplanktis PSHA
Pseudoalteromonas tunicata PTD2
Pseudoal; s atlantica Patl
Alteromonas macleodii MADE
Psychromonas ingrahamii Ping
Psychromonas sp. CNPT3 PCNPT3
Aeromonadales Aeromonas salmonicida ASA
Aeromonas hydrophila AHA
Firmicutes Bacillales Bacillus halodurans BH
Bacillus cereus Bceer
Bacillus thuringiensis BT9727; BALH
Bacillus anthracis BATI
Bacillus weihenstephanensis BcerKBAB4
Listeria welshimeri Iwe
Listeria monocytogenes Imo
Listeria innocua lin
Staphylococcus aureus SA
Staphylococcus epidermidis SERP
Staphylococcus haemolyticus SH
Staphylococcus saprophyticus SSpP
Geobacillus thermodenitrificans GTNG
Clostridiales Clostridium difficile CD
Lactobacillales Lactococcus lactis LACR
Bacteroidetes/Chlorobi Chlorobiales Chlorobium tepidum CT
Bacteroidales Bacteroides fragilis BF
Bacteroides vulgatus BVU
Bacteroides thetaiotaomicron BT
Bacteroides uniformis BACUNI
Bacteroides ovatus BACOVA
Bacteroides caccae BACCAC
Parabacteroides distasonis BDI
Parabacteroides merdae PARMER
Porphyromonas gingivalis PGN
Flavobacteriales Flavobacterium psychrophilum FP
Flavobacterium johnsoniae Fjoh
Flavobacteria bacterium FBBAL38
Flavobacteriales bacterium FB2170
Croceibacter atlanticus CA2559
Gramella forsetii GFO
Robiginitalea biformata RB2501
Dokdonia donghaensis MED134
Leeuwenhoekiella blandensis MED217
Psychroflexus torquis P700755
Polaribacter irgensii PI23P
Polaribacter dokdonensis MED152
Sphingobacteriales Cytophaga hutchinsonii CHU
Microscilla marina M23134
Algoriphagus sp. PR1 ALPR1
environmental samples unidentified eubacterium SCB49
Thermotogae Thermotogales Thermotoga maritima ™
Thermotoga petrophila Tpet
Cloroflexi Herpetosiphonales Herpetosiphon aurantiacus Haur




Puc. 1. Knaccuueckast aTTeHI0aTopHas peryisiius y Kiiacca y-poreobakrepun onepona hisG. CtapT-KOJIOH U
PErYIATOpHBIE KOJOHBI F€HA JTUAECPHOTO MENTH A OTMEUEHBI MOTYKUPHBIM, a €r0 CTON-KOJI0OH OTMEYEH MOJTY>KUPHBIM
KypCHUBOM. 3€JICHBIM IIBETOM OTMEYCH aJIbT€PHATUBHBINA CTAPT-KOIOH. AHTUTEpMHUHATOP (criupaiib 1) nangexo He
nepeceKkaeTcs ¢ TEPMUHATOPOM (crupaib 4), a mepefaeT cBoe AeHCTBUE Yepe3 KO-aHTUTEPMHUHATOP (CIUpab 2,
KOoTopas ckjaabiBaeTcs). Eciu aHTuTepMUHATOp HE MOXKET CIOXKHUTHCS M3-32 COOTBETCTBYIOIIETO MOJOKEHUS
pubocombl Ha MPHK rena nmunepHoro mentuia, To CKJIaIbIBACTCS KO-TEPMUHATOP (CIIUpaib 3, KOTOpasi HE MO3BOJISET
CIIOKHTHCSI CIIUPAIIN 2, HO TO3BOJISIET CIOXKUTHCS TEPMUHATOPY). TpHUILIEKC BbIJeNIeH PO30BbIM 11BeTOM. [Ipu aToM
o0Opa3oBaHUE TPUIUIEKCOB HA aHTUTEPMUHATOPE U KO-TEPMUHATOPE CYIIECTBEHHO ISl IPOIecca PEryIIsIliiH.
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Enterobacteriales

EcE_hisG AUGACACGCGUUCAAUUUAAACACCACCAUCAUCACCAUCAUCCUGACUAGUCUUUCAGGCG* * * *** x x x % * AUGUGUGCUGCAACACAUU* * * * * % % * CAGAUCUUCCAGUGGUGCAUGAACGC* * * ok sk ok kX sk ok ok ok X ok ke e ko k ke ook x % % X AUGAGAAAGCCCCCGGAAGAUCAC* * *CUUCCGGGGGCUUUUUUAUUG
t_hisG AUGACACGCGUUCAAUUUAAA* * x * % %% * x CAUCACCAUCAUCCUGACUAGUCUUUCAGGCG* * * * * * x x x % * AUGUGUGCUCGCAACACAUU* * * * * % * * CAGAUCUUCCAGUGGUGCAUGAACGC* * * ok sk ok ok & sk sk ok ook X ok ke ek k ke ek x % % X AUGAGAAAGCCCCCGGAAGAUCA* * *UCUUCCGGGGGCUUUUUUUUUG
STY hisG AUGACACGCGUUCAAUUUAAA* * x * %% % * x CAUCACCAUCAUCCUGACUAGUCUUUCAGGCG* * * * * * x x x % * AUGUGUGCUGCAACACAUU* * * * * % * * CAGAUCUUCCAGUGGUGCAUGAACGC* * * ok sk ok ok & sk ook ook X ok ke e kok x ke ek x % % X AUGAGAAAGCCCCCGGAAGAUCA* * *UCUUCCGGGGGCUUUUUUUUUG
STM_hisG AUGACACGCGUUCAAUUUAAACACCACCAUCAUCACCAUCAUCCUGACUAGUCUUUCAGGCG* * **** x x x % * AUGUGUGCUGCAACACAUU* * * * * % * * CAGAUCUUCCAGUGGUGCAUGAACGC* * * ok sk ok ok X sk ook ook x ok ke e kok k ke ek x % % X AUGAGAAAGCCCCCGGAAGAUCA* * *UCUUCCGGGGGCUUUUUUUUUG
KPN_hisG AUGAACCGCGUUCAAUUUAAACACCACCAUCAUCACCAUCAUCCUGACUAGUCUUUCAGGCG* * * *** x x x % * AUGUGUGCUCGCAACACGUU* * * * * % * * JGGAUCUUCCAGUGGUGCAUGAACGC* * * ok sk kX sk ok ok ook X ok ok ke e ok X & ook x % %k * GCAGAGAGCCCCCGGAAGAUUCA * * * CUUCCGGGGGCUUUUUUUUGG
YP_hisG ** * AUGAAUCGCGUUCAAUUUAAUCACCAUCACCACCAUCAUCCUGACUAGUCUUACAGGCC* * * * x x %% * * GAUGUGUGCUGGAACACGGUUA* * * * * ACGAAUCUUCCAGGUGGCGUAGAGARAC ¥ * X % ok sk ok X k sk ok ek x & ko ek % % % X GCAGUAGAGAGCCCUCGGAAGAUAA* * *UCUUCCGAGGGCUUUUUUAUUG
Ymo_hisG ** * AUGAAUCGCGUUCAAUUUAAUCACCAUCAUCACCAUCAUCCUGACUAGUCUUGCAGGCC* * * * x x * % * * GAUGUGUGCUGGAACACGGUUA* * * * * ACGAAUCUUCCAGGUGGCGGUAGAACG* * * * * X % ok sk ok k ks ok ek x & ko ek x x * CAAUAGAGAAAGCCCUCGGAAGAUUA* * *UCUUCCGAGGGCUUUUUUGUUG
YberA hisG ** * AUGAAUCGCGUUCAAUUUAAUCACCAUCAUCACCAUCAUCCUGACUAGUCUUGCAGGCC* * * * x x %% * * GAUGUGUGCUGGAACACGGUUA* * * * * ACGAAUCUUCCAGGUGGCGGUAGAACG* * * * * X % ok sk & sk ok ok ek x k ko ek x x X CAAUAGAGAAAGCCCUCGGAAGAUUA* * *UCUUCCGAGGGCUUUUUUGUUG
Yps_hisG ** * AUGAAUCGCGUUCAAUUUAAUCACCAUCACCACCAUCAUCCUGACUAGUCUUACAGGCC* * * * x x %% * * GAUGUGUGCUGGAACACGGUUA* * * * * ACGAAUCUUCCAGGUGGCGUAGAGARAC ¥ * X & ok sk ok X k sk ok ek x & ko ok x % %k GCAGUAGAGAGCCCUCGGAAGAUAA* * *UCUUCCGAGGGCUUUUUUAUUG
YfreA hisG ** * AUGAAUCGCGUUCAAUUUAAUCACCAUCAUCACCAUCAUCCUGACUAGUCUUGCAGGCC* * * * x x % * * GAUGUGUGCUGGAACACGGUUA* * * * * ACGAAUCUUCCAGGUGGCGGUAGAACG* * * * * X X ok sk ok k ks ok ek x ok ko ek x x * CAAUAGAGAAAGCCCUCGGAAGAUUA* * *UCUUCCGAGGGCUUUUUUGUUG
YE hisG ** * AUGAAUCGCGUUCAAUUUAAUCACCAUCAUCACCAUCAUCCUGACUAGUCUUGCAGGCC* * * * x x * % * * GAUGUGUGCUGGAACACGGUUA* * * * * ACGAAUCUUCCAGGUGGCGGUAGARACG* * * * * X % ok sk ok k sk sk ok ek x & ko ek x x * CAAUAGAGAAAGCCCUCGGAAGAUUA* * *UCUUCCGAGGGCUUUUUUGUUG
YintA hisG ** * AUGAACUGCGUUCAAUUUAAUCACCAUCAUCACCAUCAUCCUGAUUAGUCUUACAGGCC* * * * x x %% * * GAUGUGUGCUGGAACACGGUUA* * * * * ACGAAUCUUCCAGGUGGCGGUAGARACG* * * # * X % ok sk ok X ks ok ek x k ko ek x x * CAAUAGAGAAAGCCCUCGGAAGAUUA* * *UCUUCCGAGGGCUUUUUUGUUG
CKO_hisG AUGACACGCGUUCAAUUUAAACACCACCAUCAUCACCAUCAUCCUGACUAGUCUUUCAGGCG* * *** * x x x % * AUGUGUGCUCGCAACACAUUCA* * * % * % * x GAUCUUCCAGUGGUGCAUGAACGC* * * ok sk ok ok & sk ook ook X ok ke e kok k ke ek x % % X AUGAGAAAGCCCCCGGAAGAUCAU* *UCUUCCGGGGGCUUUUUUUUGG
SDY_hisG AUGACACGCGUUCAAUUUAAACACCACCAUCAU* * * x *x * % % * CCUGACUAGUCUUUCAGGCG* * * * * * x x x % * AUGUGUGCUCGCAACACAUUCA* * * % * % * x GAUCUUCCAGUGGUGCAUGAACGC* * * ok sk ok ok X sk ook ook X ok ke e kok k ke ek x % % X AUGAGAAAGCCCCCGGAAGAUCAC* * * CUUCCGGGGGCUUUUUUAUUG
SFV_hisG AUGACACGCGUUCAAUUUAAACACCACCAUCAU* * * x *x * % % * CCUGACUAGUCUUUCAGGCG* * * * * * x x x % * AUGUGUGCUCGCAACACAUUCA* * * % * % * x GAUCUUCCAGUGGUGCAUGAACGC* * * ok ok k& sk ok ok ok Xk ok e kok x ke ek x % % X AUGAGAAAGCCCCCGGAAGAUCAC* * *CUUCCGGGGGCUUUUUUAUUG
SbBS_hisG AUGACACGCGUUCAAUUUAAACACCACCAUCAUCACCAUCAUCCUGACUAGUCUUUCAGGCG* * * *** x x x % * AUGUGUGCUCGCAACACAUUCA* * * % * % * x GAUCUUCCAGUGGUGCAUGAACGC* * * ok sk ok ok X sk ok ok ook X ok ke ek k ke ek x % % X AUGAGAAAGCCCCCGGAAGAUCAC* * * CUUCCGGGGGCUUUUUUAUUG
SSO_hisG AUGACACGCGUUCAAUUUAAACACCACCAUCAUCACCAUCAUCCUGACUAGUCUUUCAGGCG* * * *** x x x % * AUGUGUGCUCGCAACACAUUCA* * * % * % * x GAUCUUCCAGUGGUGCAUGAACGC* * * ok sk ok ok X sk ok ok ook x ok ke e ko k ke ek x % % X AUGAGAAAGCCCCCGGAAGAUCAC* * * CUUCCGGGGGCUUUUUUAUUG
Ent _hisG AUGACACGCGUUCCAUUUAAAAACCACCAUCAUCACCAUCAUCCUGACUAGUCUUUCAGGCG* * * *** x x x % * AUGUGUGCUCGCAACACAUUCA* * * * * % * x GAUCUUCCAGUGGUGCGAGAACGC* * * ok sk ok ok & sk sk ok ook X ok ke e kok x ke ek x k% X ANGAGAAAGCCCCCGGAAGAUGA* * *UCUUCCGGGGGCUUUUUUUUGG
ESA hisG AUGACACGCGUUCAGUUUAACAACCACCACCAUCACCAUCAUCCUGAUUAGUCUUUCAGGCG* * * *** x x x % * AUGUGUGCUCGCAACACGAUCG* * * * * * * x GAUCUUCCAGUGGUGCAUGAACGC* * * ok sk ok kX sk sk ok ook X ok ke e kok k& ook x % %k * JAAGAGAGCCCCCGGAAGAUCA* * *UCUUCCGGGGGCUUUUUUAUUG
ECA hisG ** * AUGACACGCGUUCUGUUUAACCACCAUCAUCACCAUCAUCCUGAUUAGUCUUUCGGACG™* * * * x *x %4 % * x GUUGGUGCUCCAACACGUUCA* * * * x x x * GAUCUUCCAGUGGCGCAGARACAC K * ok ok Xk ko sk ok X sk sk ek ok X ke e ok x kv k x AAAGAGAGCCCUCGGAAGAUCA* * *UCUUCCGAGGGUUUUUUUAUGC
Spro_hisG ** * AUGACACGCAUUCAGUUCAGCCACCAUCAUCACCAUCACCCUGACUAGUCUUUCAGGCG* * * * x x4 % * x A\UGUGUGCUCCAACACGGUUU* * * * *UUUAAUCUUCCAGUGGCGCGCAGAAUG* * * # * X % ok sk ok & sk sk ok ek x & ke ek x % 4k * CAAGAGAGAGCCCUCGGAAGAUU* * * *UCUUCCGAGGGUUUUUUUUUGG
plu_hisG ** * AUGAUCCGCAUUCAAUUUAGCCAUUACCACCAUCAUCAUCCUGAUUAGUCUUUCAGGCG* * * * * * * % * * GUUGUGUGCUCCAACACGUUUA* * * * * ACGGGUCUUCCGGUGGCAUGARUG™ * % % ok ok x k sk o ok ok & ke ek ok X koo ok x ko % * CGAUAAAAACCCCCGGAAGGAUC* * * * CUUCCGGGGGUUUUUUUAUGU
SG_hisG * x % %% * AUGACGAAUAUUCUGAUCAACCAUCAUCGCCAUCAUCCUGACUAGUCUUUCAGGUG™* * * * x * % 4% * x A\UGAGUGCUCCAACACGCUUU* * * * x x x * AAUCUUCCAGUGGCGCAAGAAUGU* ¥ X X ko sk ok k sk sk ek ok X ke ook x % %k ¥ JCAGAGAGAGCCCUCGGAAGAUU* * * *UCUUCCGAGGGCUUUUUGGCUU
Pasteurellales

PM hisG kR kR Rk ok k ok ok k ok kok ok k ok ko ox s AUGACUCAUCAUCACCAUCUACCCUGAUUAUCUUUCGGGUAUU * * * * UUGUGAUGCUUCCAACAUAACAA * * * x x x x x x AUCUUCCGAGUGUGCGAUAAAAU X * * * x % x % x x x % x x % x % % % % % % x x GACGAACAAUAUAAACCUCUCGGAAGCCA* * * * xUUUCGAGAGGUUUUUUUAUCA
NTHI hisG *x Ak x* *AUGAAUUUUAUCUGCACUUACCAUCAUCACCACACC* * * * * * UGAUUAUCUUUCAGGCGUGA* * * *UUGUAUGUUUCGCAACAUAAUAA* * * * * * ANJAUCUUCCGAGUGUAAUARAAARUC* * * & * k& ko &k k& * ok &k * * * AGUGUAAAAGCAAUAAAUACCCCCUCGGAAGGCAA* * *UUUUCGAGGGGUUUUCUUUUAU
Mannh hisG * % xkokk ok x * AUGGCUUUUAUUCGUACUCAUCACCACCAUCAUUUACCUGAAUAAUCUUUCGGG* * * * * CAUUUGGUAUGUGCEGCAACAUAAGA* * * ¥ * x x x4k % x CUICCGAGUACGCCUARAACGC* * o # x x X ko sk ok x ko ek ok x ko ok k x A\GCAUAAAUUUAACCCUCUCGGAAGUGA* * * * * UUUCGAGAGGUUUUUUUAUUU
MS_hisG ***AUGAACUUCAACCGCACUUUAUCUCAUCACCAUCAUCACCCUGAUUGA* * *UCUUUCGGGCGU* * * *UUUGUGGUGUUCCECAACAAAAGA* * * * * * x * * AAACUUCCGGCGCAAGUGUGGARAC * * H & K ok & ko & ko & ko &k ok & ko & * ok &k * * AGGAUUGCUAAACCUCUCGGAAGGAAA* * * * CUUUCGGGAGGUUUUUUUAUA
APL hisG * % xkkk ok x * AUGAACUUUACCCGUACUCAUCAUCACCAUCAUUCAAGCUGA* UAUCUUUCGGGC* * * * AUUUGAGUGUGGUCECAACAUAGAA* * * * * x x x * AANUCUUCCGAGUACGUAUAAAGCA* * * * * x x %4 % * ANAUCGCAUAUCGCAGCAAAAUACACAACCUCUCGGAAGGCAA* * * * CUUUCGAGAGGUUUUUUAUAU
Vibrionales

VC_hisG XK KA KK K KAk ox ok x % F AUGAACAUUCAUCACCAUCAUCAUCCCUAAGGUGUCUUUCGGGAG* * * * * AUGUACGCAUACCCEGEEEACAGG* * * * * * x x x * AANJCUCCCGGAGUUGAAAUCAGAG* * * ¥ * X X ko sk x & sk ek x % % % X CCAUAAAAAGAUUCUAACCCUCGGGAGACCAAAC*CUCCCGAGGGUUUUUCGUUUU
VF_hisG ***AUGCGUAUUCAAGGUCUGAACAUUCAUCACCACCAUCAUCCUGAUUAGUCUUUCGGGAGG******AUACGUAUUAUCCGGAAGGCAAUUU****GAAUUUCCUUCCGAUGAAUAAAAA**************************************UUCUAACCCUCGGAAGGUCAAA**CUUCUGAGGGUUUUUUCGUUU
VP _hisG ******************AUGAAAAUUCAUCACCAUCAUCACCCAGgggAggCUUUCQQQAGA******UGUACGCAUACCCGGGAGGCAGGA**********AACUCCCGGAGGUGAAAAUCAAA**********************GUAAGAACAGAUUUUAAACCCUCGGGAGACGCCAAUCUCUCGAGGGUUUUUUAGUUU
VV1 hisG XK KA F KK K KAk x x x % F AUGAACAUUCAUCACCAUCAUCACCCAGUCUAGUCUUUCGGGAGA* * * * * *JGUACGCAUACCCECCACAUAGGA* * * * * x x x % ¥ ANCUCCCGGAGGUGAAAAUCAUCH * o H x x ko sk ok x ko ek x % %k % * ANAUUCAGAUUUUAAACCCUCGGGAGACCAACAUCUCUCGAGGGUUUUUUAGUUU
VAS hisG XK KA F K x K KAk k ok ox x AUGACUAACAAUCAUAUUCAUCAUCAUCCUGACUAGUCUUUCGGGAGG* * * * * AUACGCCUCACCCUCGAACACAAC* * * * % * x x A\UUAUCUUCCAGUGGUCACAAGGARAU* * * ¥ * X X ko sk ok x koo ek ok x ko ke ko x * ANUCAAAUUCAGACCCUCGGAAGAUACAAG* CUUCCGAGGGUUUUUUAAUAC
VSAK_hisG XK KA Kk x K KAk Sk x ok x AUGAACAUUCAUCAUCACCAUCAUCACCCAGCUUAAUCUUUCGGGAGA* * * * * *UGAACGCAUACCCEACACAUAGGUAA* * * * x x % * ANCUCUCGGAGGUUCGAUUUARAG* * * % * % % ko sk ok x & ook ek x %ok * A\UUUAAAGAAUUAAACCCUCGGGAGACCAAAG*CUCCCGAGGGUUUUUUCGUUU
AlQ hisG KKK A AR K K KAk ox x x % F AUGAAAAUUCAUCACCAUCAUCACCCAGCCUAGUCUUUCGGGAGA* * * * * *JGUACGCAUACCCECCACAUAGGAAA* * * x x x4 4 % * CUCCCGGCAGGUGAAAAUCARARX * ¥ * X X ko ek ok x % ko ke k x x % * GUGAAAACAGAUUUUAAACCCUCGGGAGACCUACAUCUCUCGAGGGUUUUUUAGUUU
VEx2w_hisG XK KA A KKK K KAk ox x x kX AUGAACAUUCAUCACCAUCAUCACCCAAUCUAGUCUUUCGGGCGA* * * * * *JGUACGCAUACCCECEACGCAGGAAA* * * x x x4 4 % * CUCCCGGAGGCUGAAAUCAAR X * ok kX X ko ek x & ko ke k x x % * GUAAAAGCAGAUUUUAAACCCUCGGGAGACUCCAAUCUCUCGAGGGUUUUUUAGUUU

Kok Kk Kk ok Kok ok Kok ok x ok ok x * AUGAACAUUCAUCACCAUCAUCACCCAAUCUAGUCUUUCGGGCGA* * * * * *JGUACGCAUACCCEEEAGGCAGGAAA X * * * * x x x * x CUICCCGGAGGUAAAAUCAAR* * * ok k ks sk ok sk ok ko ok ko ok kokok % % GUAAAAGCAGAUUUUAAACCCUCGGGAGACUUCAAUCUCCCGAGGGUUUUUUAGUUU
KKK KA K KK Kk K xok xx ok AUGAACAUUCAUCACCAUCAUCACCCUAUCUL QUCUUUCGGGGAG*****AUUUACGUAUACCCGGGAGCAAGAAU**********UCUCCCGGAGGUUAAGUCAAA**************************GAAUUUAGAUUUAAACCCUCGGGACGACAAAGUCUUCCGAGGGUUUUUUAGUUU

VSWAT3_hisG KKK KA A KA A KA KA X AUGAACAUUCAUCACCAUCAUCACCCUA ;é; éUCUUUCGGGGAG*****AUUUACGUAUACCCGGGAGCAAGAUU**********ACUCCCGGAGGUUAAGUCAAA*************************AGAAUUUAGAUUUAAACCCUCGGGAUGACAGAGUCUUCCGAGGGUUUUUUAGUUU
P3TCK_hisG Hokk sk Kk ok ok ok ok %ok * AUGGUAAAUCUACAUCACCAUCAUCAUCCUGACUAGUCUUUCGGGAGG* * * * * AUACGCCUCACUCUGGAACACAGCCAA* * * * * AAAAUCUUCCAGUGUUUGAUARAAAT* * * # ks ok ok sk ok ok ok ke ke ok ok ke ke ke ko ke X AAAGAAUUCAAACCCUCGGAGAACAU* * CACUUCCGAGGGUUUUUGCGUUU
SKA hisG ***************AUGACUAACAAUCAUAUUCAUCACCAUCCUGACUAggCUUUnggAGG*****AUACGCCUCACCCUGGAAGACAACAUAC********UCUUCCAGUGGUCACAAGGAA***************************UAAUCAAAUUCAGACCQQCGGAAGAUAC*AAGCUUCCGGGGGUUUUUUAAUAC
Alteromonadales

IL hisG KK A& KA XA AUGCGUUUUGUUCACAGCCACCACCAUCAUCAUUGGAACUGUAUGGCCUAGCCG*UGAACUUAAUGUUUGEECUAGCCGUAUA* * * * * ARCGCUAGC CUUUCGAUUGA* * & % o & ok ok sk ok o sk ok o o ok o & ok o sk ok & ok ok ke ok ok ok ok & %k kX CUAUACAACCCCCGAAAGGCAU*AUACCUUCGGGGGUUUUUCAUUUU
PE36_hisG AUGAAUAACACUCUGAAAGUAAACGUGCAUCACCAUCAUCAUAUUUGAUUAGCUUUCAGGCUGH * * ¥ * x x x %k % x x x JUGACUCCACCUGUAUGC* * * ACGCAAGCUUCCGGAACUCAUUUA K o ok Xk ko sk ok ok & ko o e ok X ok ke ok X ke deokx x koo k x GAAAAACCCUCGGAAGAUUU * * AUCUUUCGGGGGUUUUUUCGUUU
SO_hisG AUGAGCCAACUACUGAACGCUACCCACCAUCAUCACCACCAUAUGCGGUAGCCUUCGGACGU*************UCACUGCCGGAGGACUAUA*********UCCUUCUGGCGGACUGAUUCAAAG****************************AUGAUCAUAAACCCCUGGAAGGA******AUUCCGGGGGUUUUUGCUUUU
Shewmr4 hisG AUGAGCCCAUUACUGAACGCUAUCCACCAUCAUCACCACCAUAUGCGGUAGCCUUCGGACGC*************UCACUGCCGGAGGACUGUA*********UCCUUCUGGCGGACUGAUUCAAAG****************************AUGAUCACUAACCCCUGGAAGGA******AUUCCGGGGGUUUUUGCUUUU
Sbal hisG AUGAGCCCACUACUGAACGCUAUCCACCACCAUCACCACCAUAUGCGGUAGCCUUCGGACGC*************UCACUGCCGGAGGACUAUA*********UCCUUCUGGCGGACUGAUUCAAG*****************************AUGAUCAUAAACCCCUGGAAGGA******AUUCCGGGGGUUUUUUGCAUU
Sputcn32 _hisG ***AUGAGCCCACUACUGAACGCUAUCCACCAUCACCACCAUAUGCGGUAGCCUUCGGACGC*************UCACUGCCGGAGGACUAUA*********UCCUUCUGGCGGACUGAUUCAAGG****************************AUGAUCAAAAACCCCUGGAAGGA******AUUCCGGGGGUUUUUGCAUUU
Ssed_hisG ***AUGAUACAGCUUUCGAACACUAUCCAUCAUCAUCACCAUAUGCGGUAGCCUUCQQAAGC*************UCACUGCCGAAGGACUAUU*********UCCUUCQQECGGUUGAUUCAAGA******************************AUAUCAAGAACCCCUGGAAGGA******AUUCCGGGGGUUUUUACGUUU
Sfri hisG ** * AUGAACAUCCAAGUGACUACAAUCCACCAUCAUCACCAUAUGCGGUAGCCUUCGGAUGC* * * * x x %k * x x *x UAACUGCCCAACGACGUUA* * * * x x x % *JCCUUCUGGUGGUGAACACUUAUU* * * * % & ok sk sk ok & sk sk ek ok & ko ook x & ok k x CACAUAAACCCCUGGAAGGA * * * * * *x AUUUCAGGGGUUUUUUGUUUU
Sden_hisG ** * AUGAACAUACUGAAGACUAGCAUGCACCAUCAUCACCAUAUGCGGUAGCCUUCGGAUGC* * * * x x %k % x x x x JQUACUGCCCAACGACUGUA* * * * x x x % * JCCUUCUGGCGCUGAUAUAUUUAU* * * * X k ko sk sk ok x koo ek ok ko ok ek x % % X AUAACACAAAACCCCUGGAAGGA* * * * * *x AUUUCAGGGGUUUUUUGCUAU
Shew_hisG ** * AUGACACAGCGUUUGAAUACUAUCCAUCAUCACCAUCAUAUGCGGUAGCCUUCGGAUGC* * * * x x %k % x x x *x JUACUGCCECACCACUAUU* * * * x x x % *JCCUUCUGGCCGCCUUGAUUCAARRAG™ * ¥ * X X ok sk X k s o ek x & ko ok ok x % %k ¥ CGAUCUAAGACCCCUGGAAGGA* * * * * *x AUUCCGGGGGUUUUUAGUUUU
Spea_hisG ** * AUGACAAAGCUUUUGAACACUAUGCAUCAUCAUCACCAUAUGCGGUAGCCUUCGGAAGC* * * * x x %k % x x x *x JCACUGCCCAACGACUAUU* * * * x x x % *JCCUUCCGCGCCCCUUGAUUUAARRR K * ¥ * X X ok sk ok X k ook ek x X ko e ek x % 4k * JAUCAAAAACCCUUGGAAGGA * * * * * *x AUUCCAAGGGUUUUUUGGUUU

*** AUGAUAAAGCUUCUGAACACUGUGCAUCAUCACCACCAUAUGCGGUAGCCUUCGGAAGC* * * * * * sk x x4 * x * JCACUGCCEAAGGAGACUA* * * * * *x * x * JCCUUCUGGCGGUUGAUUCAAGARA * * * * s ok k sk ok ok ko ok ke ok ke ok ke ok ok ke ok ok ke ok k% X JAUCAAAACCCCUGGAAGGA * * * * * * AUUCCGGGGGUUUUUCGUUUU
AUGUUCCAGCUUUCGACUGCCAAGCACCAUCAUCACCAUCAUAAGCGGUAGCCUUCGGAAGC* * * * % * x sk x % * x JCACUGCCEAACGUGCAU* * * * * * x k% * JCCUUCUGGCGGUCAUGAUCUAAAG* * * * % ok k ko ok ko ok ke ok ke ok ke ok ok k% k * JUUCAGGACAACCCCCGGAAGGA* * * * * * AUUCCGGGGGUUUUUCUUUGC
***AUGAUUAUUAACCUGAAUCGCCGACAUCAUCACCAUCACUACAACUAGCCCAUUCAGGUUUACUUAAUAAGUAAAUUACUGAAGCECAACH * * * * x x *JGGCCUUUCAGUGGUUUAAAAAAGCAUAAUACAUCCUCUUAAUAGAAGUAAUUGUAAUUGCUAAACCCCCGAAAGAGUCACGACUCUCUCGGGGGUUUUCGCAU
*** AUGCACUUAAACCUGACAACAGUACAUCAUCACCACCAUUCACCGGAAUAACCUGUCAGGU* * * * * x x * x * CUUUCGCUGAGAGGUUAUUCC*UAAAAGGAACCUCUGGCGAUUCAAAACACAUU  * * o % ok X ok X ok X ok X ok kok X %k x * GAUUCAUUUUCGCCCUGAGGUUCC* * * * * * CCUCGGGGUUUUUAGUUUUU
*x Kk xx* AUGCGCUUAAACCUGACAUCAGUACAUCACCACCAUUCAUCGGAAUAACCUGUCAGGU* * * * * x x * x * CUUUCGCUGAGAGGUUAUUCC*UAAAAGGAGCCUCUGGCGAGUCAUACAAAUU* * % * ok X ok X ok X ok X ok X ok X ok x %k x * GAUUCAUUUUCGCCCUGAGGUUCC* * * * * GCCUCGGGGUUUUUAGUUUUU
***AUGAUUUUUAACCUGAACACUAUUCAUCAUCACCAUCAUUCAUCGGAAUAGCCUUUCAGGU* * * * * * * % * * CUJUCGCUGAGCGCUUAUUCCUUAAAAGGAGCCUCUAGCGAAUUUAAAUAGUU* * s ok sk sk ok ok ko ok ke ok ke ok ke ok ok kb ok k% x * JUCAUUUUCGCCCCGAGGUCUC* * * * * CCCUCGGGGUUUUUAGUUUUA
***AUGUUUAUCUCAAUUACGCCAGCAAAACAUCACCAUCAUAUAGCAUAACCUUUCAGGUUGGH * * * % * * &k x4 x * GGCUCCAAGCUCUAUUG* * * * * * AUUCCUUCCUGCGGCGUAACGAUUAA* * s ok sk sk ok ok ko ok ke ok ke ok ke ok ok ke ok ok ko ok kb kok ok X CUAGCCCUCGGAAGGAA* * * * ACUUCCGGGGGUUUUUCAUUU
* %k x % * AUGAUUAACUGCGCGGCGAAACACCACCAUCACCACAAAGCAUAACCUUUCAGGUU* * * * * *k kx4 x % ¥ CGUGCUCCAAGCUCUAUGU* * * * * * * AUCCUUCCGGUGGCGCAGAUAGCAAA* * * ks ok ok ko ok ke ok ke ok ke ok ok ke ok ok ko ok ok kk * A\UUCUCGACCCUCGGAAGGAA* * * * ACUUCCGGGGGUUUUUCGUUU
*xkxx* AUGAAAAAAAUCACCCUGAAAUCACUGCACCAUCAUAUUAUCUAAUCUUUCAGGAU* * * * x * % x *x * CUUAUUCUUCCCACAAUUUUUGC* * * * * * *GUUCUUCCAGCGAGGUUACCAAUARARRNK * % ok Kk ok K ko K ko X ok ok X ok X ko X ok X ko X kok x % ok x JAAACCCCCGGAAGUCC* * *GCCUCCCGAGGGUUUUUUAGUU
AUGAAAAAUAUUAACCUGAAAGCAUUACACCACCAUCAUCAUAUGACGUGAUCUUUCAGGAUCH * * * * x x % x x * x JUGUUCUCCAACAGUGUG* * * * * x * * x AUUCUUCCAGUGGUUAUACAUCUAUC * * % ok & sk ok & ok ok & ook & ok ke X ko X ko koo xoxok x x * JAAAAAACCCCGGAAGGCAU* * CCCUUCCGGGGUUUUUUUUAGC

AUGAAGUUCACCCUGCUGAAGACUCAUCACCACCAUCAUCAUCCCGACUAGUCUUUCAGGAGG™* * * * * * % * x *JUGACUGCUGCCAACACACUUAA* * * CUGGUGACUUCCAAAAGGACCGCAAGA* * s ok ks ok sk sk ok ok ke ok ke ok ke ok ok ke ok ok ke okok ko ok k X X JUCAUAAACCCUCGGAAGCACA* *UACUUCCGAGGGUUUUUUCGUU
AUGCAGUUCACCAGCCUGAAGACUCAUCACCACCAUCAUCAUCCCGAAUAGUCUUUCAGGAGG™* * * * * * * * x *JUGACUGCUCCAACACACUUAA * * * CUGGUGACUUCCAAAAGGACCGCAAGA* * * s ok ks ok sk sk ok ok ko ok ok ok ok ko ok ok ok ok ok sk kb ke ok k kX JUCAUAAGCCCUCGGAAGCACUG* * ACUUCCGAGGGCUUUUUCGUU

Puc. 2. Knaccudeckast arreHroatopHas perymsius y Tuna Firmicutes onmepona i/vD. CtapT-KOJOH U PETyJIITOPHBIE
KOJIOHBI F'€Ha JIMJICPHOTO MENTH/Ia OTMEUYEHBI OJTY>KUPHBIM, & €T0 CTOM-KOJIOH OTMEUEH MOTYKHUPHBIM KypCHBOM.
AnTHUTEpMUHATOP (crHpaib 1) qaneko He mepeceKkaeTcsl C TepMHUHATOPOM (crupais 4), a mepeaeT cBoe AeHCTBIE
yepes Ko-aHTUTepMHUHATOP (Crupalib 2, KOTopas cKiaabiBaeTcs). Ecinyu anTuTepMUHATOp HE MOKET CIOXKHUTHCS U3-3a
COOTBETCTBYIOIIETO MoJsiokeHust pubocombl Ha MPHK rena nunepHoro nentuaa, To CKIaabIBaeTCsl KO-TEPMUHATOP
(ciupanb 3, KOTOpast He MO3BOJISET CIOKUTHCS CITUPATU 2, HO MO3BOJISET CIOXKHUTHCS TEPMUHATOPY). TpHILIeKC
BbIJIENIEH pO30BBIM 11BeTOM. [Ipu 3TOM 00pa3oBaHue TPUILJIEKCOB HA AHTUTEPMHUHATOPE U KO-TEPMHUHATOPE
CYIIIECTBEHHO JJIs TIporiecca perymsiiuu. B cnyuae Geobacillus thermodenitrificans (GTNG _ ilvD) knaccuueckas
perymsius 0e3 00pa3oBaHUs TPUILIEKCA.

(HeT cTapTa)

Termination conformation (3, 4) 3" > €« 3% 4° E=========== 4"
Antitermanation conformation (1, 2) 1’ ================) &« 1° 2% —————)
Bacillales

SA_ilvD *** AUGCUUAAUCAAUAUACUGAACAUCAACCGACAACUUCAAAUAUUAUUAUUUUAUUAUACUCUUUAGGACUCGAACGUUAGUAAAUA* * * * JUUACUAAACGCUUUAAGUCCUAUUUCUGUUUGAAUGGGACUUGU * * * AAACGUCCCAAUA* * * * ** AUAUUGGGACGUUUUUUUU* * * * *
SERP_ilvD AUGACUUAUCUAUCUACGCUAGACCUACCAACAACUCAACAUGCUAUUAUCAUUUUAUUAUACUCGUAAGGACUCGAACUUUAGAAAAGUUUUAACUUCUAAA*UGUUUAAGUCCUAUUUCUAGUUGGAUGGGACUUAA* * *UAACGUCCCAAUAU* * * * *UCAUUGGGACGUUUUUUUAUUUU*
SH_ilvD xokok koK ok ok Kok ok kX AUGACAAAUCAAACAUAUAACCCAACUGACAAUUUAAUUAUUUUAUUAUACUCGCAAGGGCUGGAACUUUAGUAAUUAUCU * GUUACUAAA*UGUUUAAGUCCUAUUUCUCAUUGAAUGGGACUUA * * *UAGACGUCCCAAUCAU* * * * AAAUUGGGGCGUCUUUUUAUGUU *
SSP_ilvD AUGACCAAACAUACAACGCAAGCUCAACCAACAACUUCAAAUAUUUUAGUCAUUUUAUUAUGCUCAUAGGACUGGAACUUUAGUAAAGAAAC* ***JACUAAAC*GUUUAAGUCCUUAUUCUAGUUGAAUGGGGCUUU* * * AAAGUGUCCCAAUAAU* * * *JUAUUGGGACACUUUUUUUAUUU*
lin 11vD  Rxxkokkskodkrsokkokokkodokko koo x ok x AUGAAAACGACCAAAUCAGUCAUUACAAUUUUAUUACUCUAARAGGACUUUGAGCACUGUAGAAA* * * * *JUUACAGUA * * GUUUGAGUCCUGUUUAC * GUUAAAUGGGAUUCUGGCAAAGCAUCCCAUUGUUUUCAUCAUUGGGGUGCUUUUUCUUUAG*
Imo_11vD  Fxakokkskodkxskokkdokkodokokodokok ok x AUGAAAACGACCAAAUCAGUCAUUACAAUUUUAUUACUCUAGAAGGACUUUGAGCACUGUAGAAA* * * * *JUUACAGUA * * GUUUGAGUCCUGUUUAC * GUUAAAUGGGAUUCUAGCAAAGCAUCCCAUUGUUUUCAUCAUUGGGGUGCUUUUUAUUUAG*
Iwe 11vD  Fxakokrskokxskokkokokkodokoko koo ok x AUGAAAACGACCAAAUCAGUCAUUACAAUUUUAUUACUCUAGAAGGACUUUGAGCGCUGUAGAAA* * * * *JUUACAGUA * * GUUUGAGUCCUGUUUAC * GUUAAAUGGGAUUCUAGCAAAGCAUCCCAUUGUUUUCAUCAUUGGGGUGCUUUUUCUUUAG*
GTNG_ilvD UGAUCCCAUUCCCCGUUCAUACAAGAAAAAUCAUAUUGACAUUUUAUAAUAUUCAUACUAUUUUAAAGUUA* * * o ko ok ok ok ok ok ke ok ok ke ok ok ok ok ok koo ok ok ok ok ok ok ok ke ok skl ok sk sk ke ok kol ok kol ok kol ok kokeok koo X ¥ GGUGUGAUAUGUAAUUUAUAUAACGUUAAUAUAACGUUAUAUAUUUUUGUAUCUUU




Puc.3. Knaccuueckas arreHoatopHas peryisius y Tumna Firmicutes onepona /ysQ. T'en lysQ xoaupyeT nepMeasy.
Bo3MmoxHO, 4TO Yy e IMHCTBEHHOTO Buaa Lactococcus lactis 3Ta mepMeasza cMeHua crielu(UIHOCTh, TOCKOIBKY MbI
Ha0JI0/JTaeM 3aBUCHMYIO OT KOHIEHTPALUU TUCTUMHA PETYIIALNI0, KOTOPAas OTCYTCTBYET y APYTUX GUPMHUKYTOB.
CrapT-KOJIOH U JIMJIEPHBIN MENTU/] BBIJICIECHbI TOTYKUPHBIM. CTapT-KOJ0H U PEryIATOPHbIE KOJOHBI I'eHa JIMAEPHOTO
MENTHAa OTMEUEHBI MOIYKUPHBIM, a €r0 CTOM-KOJI0H OTMEYEH MOJTYKUPHBIM KYpCUBOM. AHTUTEPMUHATOP (CIIUpaJIb
1) naneko He mepeceKaeTcsi C TEepPMUHATOPOM (crupanb 4), a mepelacT CBOe JeMCTBUE Yepe3 KO-aHTUTEPMHUHATOP
(ciupanb 2, koTopast ckiaabiBaercs). Eciau aHTUTepMUHATOP HE MOXKET CIOKUTHCS U3-32 COOTBETCTBYIOLIETO
nosioxenus puoocombl Ha MPHK rena muaepHoro mentuia, To CKIIaIbIBaeTCs KO-TEPMUHATOP (CIIUpab 3, KOTOpas
HE TI03BOJISIET CJIIOKUTHCS CIIUPATU 2, HO MO3BOJISIET CIOXKUTHCS TEPMUHATOPY).

Termination conformation (3, 4) 3 ==============) €« 3° 4> > &« 4°

Antitermanation conformation (1, 2) 1° 2> €« 1° 2" ======) €C===== 2"

Lactococcus lactis LACR 1lysQ
AUGAAUUGCUCAUUGCGCCAUCAUCAUUUGCAUAGAUAAGAGUUGUGUCAUACAGUAGGUAUAGAUACAGCUUUAGAGUACGCUCAAGUAUCUAUGCCGGUGAUUCUCAAGAGACCGGUUGUAAAGACAACUGGUCUUUUUAUUUGUUCGUGCUCUGGUUUGUAAAAAAAACAAGAGAUUAGAAAGUAAAGAUU

Puc.4. Knaccuyeckas arTeHoaTopHas peryisius y Tuna Firmicutes onepona hisZ. CtapT-KOJOH U JIMICPHBII
MEeNTH BbIAENIEHBI MONYKUPHBIM. CTapT-KOJOH U PEryISTOPHBIE KOJOHBI I'eHa JIMJEPHOTO MEeNTH 1A OTMEUYEHbI
MOJIY’)KUPHBIM, & €r0 CTOMN-KOJIOH OTMEUEH MOJIYKUPHBIM KypCUBOM. AHTUTEPMUHATOP (Crupais 1) ganexko He
nepeceKkaeTcs ¢ TEPMUHATOPOM (crupaib 4), a mepefaeT cBoe AelCTBUE Yepe3 KO-aHTUTEPMUHATOP (CIUpaib 2,
KOoTopas ckjaabiBaeTcs). Eciy aHTuTepMUHATOp HE MOXKET CIOXKHUTHCS M3-32 COOTBETCTBYIOIIETO MOJIOKEHUS
pubocombl Ha MPHK rena nmunepHoro mentuaa, To CKJIaIbIBACTCS KO-TEPMUHATOP (CIIUpaib 3, KOTOpas HE MO3BOJISET
CIIOKHTHCSI CIMPAIIN 2, HO TO3BOJISIET CJIOKUTHCS TEPMUHATOPY).

VY npencrasuteneit Listeria (Iwe hisZ, Imo_hisZ) u Clostridium difficile (CD_hisZ) knaccudeckas perymsius 6e3
oOpasoBaHus TpuIieKcoB. Y oTaena Bacillales cknampiBaercst calblii TpUTLIEKC.

Termination conformation (3, 4) 3" > 4 > < 4
Antitermanation conformation (1, 2) 1° > < 1 <============= 2

Bacillales

Bcer hisZ AUGCUUACACAACUACAUCAUCAUACGUAAAGCCCUUGAACCUAACGUGAAA* ** ACGUGUAGGUGCAACGGUUA* * % * ¥ x x x % 4 % * JUCCCGUUGUACCUACACGCUA* * * * * x % sk sk dk x % % & % * CGAAAGAGCCUUGUAGGUAUAUUUUAUCUACAAGGCUCUUUUUA
BT9727 hisZ AUGCUUACACAACUACAUCAUCAUACGUAAAGCCCUUGAACCUAGCGUGAAA* ** ACGUGUAGGUGCAACGEUUA* * * % ¥ x x x % 4 % * JUCCCGUUGUACCUACACGCUA* * * * * x %k sk sk x % % 4 % * CGAAAGAGCCUUGUAGGUAUAUUUUAUCUACAAGGCUCUUUUUA
BATI hisZ AUGCUUACACAACUACAUCAUCAUACGUAAAGCCCUUGAACCUAACGUGAAA* ** ACGUGUAGGUGCAACGGUUA* * % * % x x x % 4 % * JUCCCGUUGUACCUACACGCUA* * * * x x %k sk sk x % % & % * CGAAAGAGCCUUGUAGGUAUAUUUUAUCUACAAGGCUCUUUUUA
BcerKBAB4 hisZ AUGCUUACAAAACUACAUCAUCAUACAUGAAACCCUUGAACCUAACGUGAAA***ACGUGUAGGGACAACCGUUA* * x x % k¥ x x x x *JUCCCGUUGUACCUACACUCUA* * % % % % x x x %k % x x x x * CUAAAGAGCCUUGUAGGUAU * *UUUGUCUACAAGGCUCUUUUUA
lwe_hisZ AAAAAUGUAAGGACAACACGCCAUCAUCAGUUUGUGGUCCAUACUCAUUUAAAAAAUCUCGCGUAAAAUCCUCAUAACCAAUCAAA******************************UAAUCUACUUCCAAUCCAAUAUGUAUQ&AUAAAUCGCUCGCAUAUUUUUUCUUU
lmo_hisZ AAAAAUGCAGCGACAACACACCAUCAUCCGUUUGUGGUCCAUACUCAUUCAAAAAAUCCCGCGUAAAAUCCUCAUAACCAAUCARARX * X X X & &k &k ko dddok ki k k k k kX A X &k A A A A JAAUCCACUUCAAACCCGAUAUGUAUUAAUAAAUCGCUCGCAUAUUUUUUCUUU
Clostridiales

CD_hisZ ACAAAAUUAAAUCAUCACCAUCAUCAUAGAUUAAAGGGAUUGUAAUAUGAAAUUAAUUCAUAGACACAAGCCCUGUUUUUAGUGUAAUUGGUCUUGUAUCUAUGAQQQGAAGUAAUUUUAAGAGAAAAUUAUAGCCAUAUAGGUAUAAA**GCCUAUGUGGCUUUUUU**

Puc. 5. Knaccuueckast arreHroatopHas peryisius y tumna Firmicutes onepona #rpB. CTapT-KOJIOH M JIMJEPHBIN
MENTHU BbIAENIEHBI MOMYKUPHBIM. CTON-KOJIOH BBIZENICH TOJTYKUPHBIM KypcUBOM. TepMUHATOP BBIJIENIEH KEITHIM
LIBETOM, aHTUTEPMHUHATOP BBIJCJICH OJTHOW YEPTOM.

Bacillales

>Bacillus halodurans BH_trpB
AUGUGUUGGUGGUGGCAGUAAUGCGAUAGGAACGUUUUACCCAUUUUUAGAGGAUGACGUGAAGCUUAUCGGCGUGGAAGCGGCGGGCARAAGGAGUCGAGACUUCUCAACAUGCGGCGACGAUU* * * ACGAAAGGACGAGUAGGUGUCAUUCACGGAUCGAUGACCUACUUGCUUCAG
>Bacillus thuringiensis BALH_ trpB
UUGUAUUGGUGGUGGGAGUAACGCAAUGGGAAUGUUUUAUCCGUUCGUACACGAUGAAGAAGUUGCUCUUUACGGCGUAGAAGCAGCUGGARAAGGUGUUCAUACAGAAAAGCAUGCAGCAACUUUAACGAAAGGAAGCGUCGGUGUUUUACACGGAU* * * CAAUGAUGUAUCUUCUA

Puc. 6. Knaccuueckast arreHroatopHas peryisius y tuna Bacteroidetes onepona hisG. CtapT-KoJ0H U JTUACPHBIN
MENTHU BbIAENIEHBI MOMYKUPHBIM. CTOI-KOJIOH BBIZENICH TOJTYKUPHBIM KypCcUBOM. TepMUHATOP BBIJIEIIEH KEITHIM
[IBETOM, aHTUTEPMHUHATOP BBIJICJICH OJTHOW YEPTOM.

Bacteroidia

PGN_hisG FAAAK KK RAUYGACU* * * & BH Kk kkkxxx x x *x CAUCAUCAUUUUUAUAAUUGCAAUCAGGCGAUUUAAAAAUGUAUUGAAUAAAAGCAAAAUA* * *UUUAUAAACCCGUUUGAGCAAA*UCAAACGGGUUUUUUCAAUUUUA
BF_hisG * Ak *AUGAACAUUACUAUUACACAUCGUCAUCAUCAUUACUCAAUCGAAUAACUCGGUGGGCAAGAUGGUAUUGUGUAUAUAUAUGAUAGAA* * * *UACGAGGCUUACCGAUA* * AGGUGAGCCUUUUUUAUUUUCUA
BACCAC_hisG ******AUGAAAUAUACAGCUACACAUCAUCAUCAUCAUUUUCCUAACGAAUAACUCGGUGGGCAUAGAUGAUAUUGUGUAUACUCUAUAUAACGAUAACAAAGGCUUGCCGAAU*ACGGUAAGCCUUUUUUUUAUUCCC
BT _hisG * x % %% * AUGAAAUAUACAGUUGCACAUCAUCAUCAUCAUUUUCCUAACGAAUAACUCGGUGGGCGUGAUUGAUAGUGUGUAUAACUCUAUAAAGAU*AACGAAGGCUUACCGAAU*ACGGUAAGCCUUUUUUUAUUUCUG

BACOVA_hisG * Ak * AUGAAAUAUACAGCUACACAUCAUCAUCAUCAUUUUCCUAACGAAUAAUCGGUGGGCGUGGAUGAUAUUGUGUAUAACUAUAUAAACGAUA* ACGAAGGCUUACCGAAU*GCGGUAAGCCUUUUUUGUUUUUCA
BACUNI_hisG ******AUGAAGAAUAUCGUUGCACAUCAUCACCAUCAUCAUCCUAACGAAUAACUCGGUGGGCGUAUGAGUGUAUAUGUACAACAGAUGACAUAACAGACGAGGCUUGCCGAAUAUUGGUAAGCCUCGUUUUGUUUUCU
BVU_hisG * x %Ak xoxx * AUGGUUAGAACUGCUACACAUCAUCAUCAUUUUCCUAACGAAUAAUUCGGUGGGCUAAGGUGAUAUUGUAG* * * * * x x x % *JAUAAUGAUAUAGGGCUUGCCGAAA*ACGGUAAGCCCUUUUUAUUGCCGG
BDI_hisG ** *AUGAAAAUAACGACUACAUUAUAUCACCAUCAUCAUUACAGCGGGCAAUAGUUCGGUGGGCUGAAUGGUAUGUAUGUACUC* * * AUGAUAAAAAGAUAAAGGCUUGCCGUUUUGCGGUAAGCCUUUUUUUGUUGAUA
PARMER hisG AUGAAAAGUACGGUUCUGCAUCUCCACCAUCAUCAUCAUUACAACGGGCAAUAGUUCGGUGGGCUGUGUGGUAUGUAGGAACAUAUGAUAUA**AAUGAAUAAGGCUUGCCGUUU*ACGGUGGGCCUUAUUUUGUUUUUG
Flavobacteria

FBBAL38_hisG ***AUGAAAGCACAAAACGUACAUCAUCAUCAUUUUUUCACUUACCGUCAGGCGAGCUAAAAAUGUAUUGAUG* * * * *UAACUCAAACAUAUUUUAAAAACCGUCUGUU* * * * * * * * JCAGGCGGUUUUUUUGUUUUAAA
FB2170_hisG ******AUGAGAAACCAAAAUACACAUCAUCAUUUUUAUACUUGCUCUCAAGCGAGGUAGAAAUGUAUUGUAGUAU******UUACAACAUAUAGQQAACCCGUUUGAGAA*****AUCAAACGGGUUUUUUGAUUAAUA

FP_hisG *** AUGUCUCUAAAUCAAUUACAUCAUCAUCAUUUUCAUAUUUGCUCUCAGGCGAAGUGUUAAUGGUAUGCGUG* * * * *UAAAUCACAAUAUUCUAAAACCCGUUUGAGUA* * * * CAUCAAACGGGUUUUUUAUUUUCUC
Fjoh_hisG *** AUGAUUUCAAAUCAAUUACAUCAUCAUCAUUUACAUUAUUGCUCUCAAGCGAUGUGUUAAUGGUAUGUGUG* * * * *UAAAUCAUCAUAUUUUAAAACCCGUUUGAGUA* * * * CAUCAAACGGGUUUUUUUAUACCAA
P700755_hisG ***AUGAAAAAUUACAACCUACAUCAUUAUUUAUCUAAUACGCUCAACGCGGUUGGAAUGUAAUAUGUAGAUAGH* * * * *** x *JUAAUCAUAUACAAAACCCGUUUGAGCACUAUGCUCUAACGGGUUUUUUAAUUUAAA
GFO_hisG ** * AUGAGAAAAUAUACUGUACAUCAUCAUCAUUUUUCUAUCCACGCUCAGGCGAGGUGAAUAUGAUAUGUUGU * * * AACAUUAACUAAAAUAUCAUAACCCGUUUGAGCA* * * * * AUCAAACGGGUUUUUUUAUUUCUA

MED217_hisG ***AUGAGAAGAACAGUAUUACAUCAUCAUCAUUUUUAUUCACGCACUCAAGCGAQQQAAAGAUGUUGUAUAUGUAAUUUAUAUAUAAAAUAACAAUAACCCGUUUGAGCC****GUUCAAACGGGUUUUCUGUUUAGAA
MED134_hisG ***AUGAAAUUGAACAAAACACAUCAUCACCAUACUACAUUAUUCGCUCAAGCGAQQQAGUUUGGUAUGUAAAU***********AAUUCAUAUAUAAACCCGUUUGAGAU****ACUCAAACGGGUUUUUUCUUUUUUG
RB2501_hisG ******AUGAAGAAGAACACCACACAUCAUCAUAUCGGCUCCUGCGCUCAGGCGAGGUAGCGGUAUAUGUUGUGUUG* * * * * CAGACCACAUAAUCGGACCCGUUUGAGCA* * * * * AUCAAGCGGGUUUUUUUAUUUACA
CA2559 hisG ******AUGAGAAACACACAUACACAUCACCAUUUUUCUAGCAACGCUCAAGCGAUGUAGAUUUGGUAUGUGAAAAA**** xx*x* CUAUAAAUCUAAAACCCGUUUGAGAC* ** * AUUCAAACGGGUUUUUUGAUUUUAU
PI23P_hisG AUGACUUUUAUUCAAGCACAUCAUCAUCAUCAUUUUUACAAUUGCAUUCAAGCGAUUUAAAAAUGUAUUGAAUAAAA* * * * * *JCAACAUAUUUAUAAACCCGUUUGAGCAA* * * * AUCAAACGGGUUUUUUUAAUUUUA
Sphingobacteria

M23134_hisG UUAGCCACCGCUAACAUCCAUCACCACCCCCAUCAUUUGGCGCAUCAUCAUUGCCAUUAAUUCUUGUCUUGCCUUUUUUCUCAAAAACCCACAGGCAUACAAAACAGUUUCACAUUUAUUUUUCUUGUUAACUUUCAUAC

AGUUUAGAAUAGAGUCAGGCGCUUUGUACUGCUUCGUAUGCUAAACACACGCCUAUUUUUUGAUCAAAUCCGUGUUUGGGUU
Bacteroidetes; environmental samples; unidentified eubacterium SCB49
SCB49_hisG AUGAAUACACAAAUACAUCAUCAUCGCUUUAACUCUGGACUACAGUCGAGCAAGAAGUGAUAUGUGUAU* * * * * * x x x % * ANAACAAUAUAUUAUGAAACCCGUCUGAGUAA* * * * *UUAGACGGGUUUUCUGUUUUUAA

Puc. 7. Knaccudeckast arTeHroatopHas peryisius y Tuna Bacteroidetes onepona i/lvD. CTapT-KOJI0H U JTUACPHBIN
MENTHU/ BBIACTIEHBI MOITYKUPHBIM.

CTon-KoJI0H BBIJENIEH MOTYKUPHBIM KypcUBOM. TepMUHATOP BBIJENIEH KEJIThIM LIBETOM, aHTUTEPMUHATOP BBIJIEICH
OJHOM 4epTOM. 3€JE€HBIM [IBETOM OTMEYEH aJbTEPHATUBHBIN CTAPT-KOJIOH.

Bacteroidia

BDI_ilvD KKK AKX K KA KKk x KAk ko x AUGAACAACGUAUUGCAUAUUAUUCUCGUGGUGGUCCUUCUAGUCAUUAGUAGGUAAGGAGAAAGGUGUGUAAGAAGUUGUGAAGUCGUA* * * * * * GAGAUAUUUCUUAAGCCUUUCUCCA* *UAUAGGGAAAGGCUUUUUUUAUU
PARMER 11vD **#*k*kxxsokskkxx x4k * \JCAUGAACAAUGUAUUGCAUAUUAUUCUCGUGGUGGUCCUUCUAGUCAUUAGCAGGUAAGGAGAAAGGUGUGCAAGAAAUUGUGAAGUCGUA* * * *UAAAGAUAUUUCUUAAGCCUUUCUCCA* *UACAGAGAAGGGCUUUUUUAAUA
BACOVA_ilvD ***AUGUUACAUACAUCUAUUAACCUAGCAGUCCUGCAUAUUAUUCGCGUCGUGGUGGUCCCAUCAAGH* **** * AGCGUGAGAAAGGUUUUUGUGUUGUAUGUGUUCGUACCAUAAAAGAUAGAAUUUAGAGCCUUUCUCACUUGUGUGAGGAAGGCUCUUUAAUUA
BACCAC_ilvD ***AUGUUACAUACAUCUAUUAACCUAGCAGUUUUGCAUAUUAUUCGCGUCGUGGUGGUCCCAUCAAGH* **** * AGCGUGAGAAAGGUUUUGUGUUGUAUGU*GUUCGUACCAUAAAAGAUAGAAUUUAGAGCCUUUCUCACUGAUGUGAGAGAGGCUCUUUAAUUA

BF_ilvD AUGAAUAAUCAUACAUCAAUUAACCUGGCAGUCCUGCAUAUUAUUCGCGUCGUGGUGAUUCCAUCAAG* * * * * * AGCGUGAGAAAGGUUAUGUAUGUAUUCG* * * * *UACAGAUAGAAGAUAUGAUUUAGAGCCUUUCUCACUACAGUGGGGAAGGCUCUUUACUUA
BVU_ilvD AUGAAUAUUACUACUCUAAAUAACCUGGCAGUCCUGCAUAUUAUUCGCGUCGUGGUGGUCACACUGGG* * * * * * AGCGUGAGAAAGGUUGUGUAUGUGUAGU* * * *UGUACAUAUAAAGAAAUAAUUGAAAGCCUUUCUCACA *UGGUGAGGAAGGCUUUUUCAAUA
Flavobacteria

MED217_ilvD ******AUGAAAACAGCAAUUCGUGUAC* * *** * GUUCUAUUAUUGUCAUUAACGGUAGUUGAU * * * X % sk sk ok X sk sk o e ok X K koo ok K K oo ok ok ok ke ok x % &k %X GCGGAACGUCAUAUUUAAAUAAUAGACCUUCCGUUAA* * * * ACUGGAAGGUUUUUUUUUGA
Bacteroidetes; environmental samples; unidentified eubacterium SCB49

SCB49 llVD ************************************************GUGGUCAUUAUACCAAUUCUAUAUUAGCCACUA*********************************CAGAAGCCAAACAAAAAGGAUUUGA***********CGMGCUCUUUUACUAG
Chlorobi o o

CT_ilvD CCCCUCCUCUCCGGUAUUACCCUUACCGUAUCGGUACCGCUUGUACACGUACGAAUUAUCGUAGCCUGACCCGCCGUCAGCCCGUUUCCAGGUCCAUCGUAUUUUC* * * CGCGACAAUACAUCAGACUUCAAGGCUUCGGGACAGGCAGGCCCGGACUUUUGUUUUUC




Puc. 8. Knaccudeckast arreHroatopHas peryisius y Tumna Bacteroidetes onepona t7pE. CTapT-KOJIOH U JIMICPHBII
MENTHU BbIAENIEHBI MONTYKUPHBIM. CTOI-KOJIOH BBIZIENICH TOJTYKUPHBIM KypCUBOM. TepMUHATOP BBIJIEIIEH KEITHIM
LIBETOM, aHTUTEPMHUHATOP BBIJCJICH OJTHOW YEPTOM.

Bacteroidia

BF_trpE AUGCAAGUAAAUACAUAUUGGUGGUGGCGCCCGUUACAACUCCGACAGUCGUAAGGGAGCAGCGCUCGUAUGUAUAUACCUCAUUAAAGAUAUAACAGAA* * * % % * % * x *xJUUAGAAAGAGCCCUGUCGCAA* CCUGCGACGGGGCUCUUUUUUUUAA
BVU_trpE * Ak * AUGGUAAAUACAUAUUGGUGGCGUUUCUUACAACUAAACAAGUCGUAAGGGAACCAGACCAUGUAUAUAUACCUGACAUUCUAAAAGGAUAUUC K * * * Ak kkk * * * * AAACUGAAGGCCUGUCGUA* * CUUACGACAGGCCUUUUUUCGUUAG
Flavobacteria

FP_trpk F Ak K x X X AUGAACACAUUUUUAAACAAUACUUGGUGGUGGAAUAAUUUACGUCAAACGUCGUGAACUAAUCCUCUAUAUUGUAUUUUUAAAACU* * * * & & 4% *CAAAAUAUAAAAAAGGCUUGUCAAUCA* ** CGACAAGCCUUUUUUUUGUGCA
Fjoh_trpE *********************AUGAACAAUACUUGGUGGUGGAACAAUUUACGUCAAACGUCGUGAACGAAGCUUCCUAUGGQégUUU*************CAAAACUAUAAAUAUAAAAGGCUUGUCA*UCA***CGACAAGCCUUUUUUU******

FB2170_trpE  *****x*x**xAUGAAAAACAGAACAAAUAAUACAUGGUGGUGGAGUAACUUACGAAAAACGUCGUGAGCAAAGCAUCAUUGUAGUARRA* * * x ko k ko ok ko ok ks ok x ko ok ok % * ACUAUAUAAAAGGCUUGUCUAUCA* * * CGACAAGCCUUUUUUAAUUAUA
FBBAL38_ trpE *****x*x**AUGAUUUCAAUUUUAAACAAUACUUGGUGGUGGUCUAACUUACGUCGAACUUCGUGAGCGAAUCCUGCUAUAGUAUCA* * * * *** x % *JUUAAAACCAAAUACAUAGAAAAGGCUUGUCAAUCA* * * CGACAAGCCUUUUUUUAUUGCC
GFO_trpE Kok Kk Kk ok Kk ok Kok ok ok ok ok X X AUGAAAAAAAAUAACUGGUGGUGGAAUAACUUACGUCAAACUUCGUGAGCUAAACUGCUAUUUUCAAUAUAGAA* * * * ok k ks k ko kok ok kok x * AUUAAAAAGGCUUGUUUCA* * * * * CGACAAGCCUUUUUUUAUUGCA
RB2501_ trpE  *x*****xx*xAUGAAAACAUUGAUUACAACAAACUGGUGGUGGGUAUCUGAUCGCGGAACGUCGUGACCUGAGCCCCCCUGUGUUUGUCCACCAUA* * * * % %k ko x % % sk k& x x x % * CCUAAGGCUUGUCUGUCA* * * CGACAGGCCUUUUUUAAUUUUU
MED134 trpE  ****x**x*x*AUGAAAAACAAUACAGUACAUACUUGGUGGUGGAUUACACAACAAUCGUUGUCGUAAGCACGCACCUAUGUACCAUUCAUAUA* * * * ok k kskok ko ok ko ok kok ok ko k ko k * CAGCCUGUCUUUA* * * * * CGACAGGCUUUUUUUUUGUUCU
MED217_trpE  ****x**x**AUGAAAAACAAAACAGUAAAUACUUGGUGGUGGAUCUCGCAACAGUAAUGUCGUGAAACAACCUUGUAUUUAAAAUUUAAAUAACH * * * * sk k x ko ok kok ok kok ok &k x * JGAAAGGCCUGUCUCA* * * * * CGACAGGCCUUUUUUGUUUCGC
P700755_trpE *********AUGCUUAAAACAAAUAACAAAUCUUGGUGGUGGUCUUUAUUACGUCAAACGUCGggéCUUAGAUCCUGCUAUGUAAAUAUAUCA***********************UAAéggCUUGUCUAUCA***CGACAAGCCUUUUUUCAUUUAU
MED152 trpE AUGAAAAACAGUAUAAACAUAUCUUGGUGGUGGAACUCUCUUAACUAAUAAGUGAGUUUAUACCUGUAUGUAAAAAUAUAU* * % ok ok ok ok ko ok ke ok ok ko ok ko ok ok ok ok ok k ok * UAAAAAGGCUUAUCUCA* * * * * CGAUAAGCCUUUUUCAAUUCAA
PI23P_trpE AUGAAAAAUAAUACAAACAAAACUUGGUGGUGGAACUCUCUUAAUUCAUAAGUGAGAUGAAUCCUAUAUGUUUAUARA K * * % x X & sk sk & ko ok ek x & ok ek x % 4ok * CAUAAUAAAAAAAGGCUUAUCUCA * * * * * CGAUAAGCCUUUUUUUAUUAUU
Sphingobacteria

CHU_trpE ***AUGAAAACAAUUACAGGAACUAAACAAUUGUGGUGGUGCGUGAACUAAUCAGUUCGUGAACAUGCUGCUGUGUCCUGUUUG™  * * * * * ok k ko ok ko okok x ke * x AAANUAUAUCAAAAAAGAGGCUUGCUGU * * *UCACGGCAAGCCUCUUUUAUUUUAU
M23134_trpE AUGAAUGAAAAAAGUUUACAUAUUACAAGAUGUUGGUGGUGGCACAAAAGAGAACUCUCUUCUGUGAAUAGCCCCGUUGUAUACGUGUAAAACUUUAUUACAUAAAGAUAUAAGCAAAAAGGCUUCCUGU* **UCACAGGAAGCCUUUUUGCGUUUUG
ALPR1_trpE Fxxx KAk A XX AUGAAAACAUUCGCAAACAAAUAUUGGUGGUGGCAUUCUUAUUCUUUCCAAAAGGAAGUUUAGAAAGCCCCUGCAAUAAAAUUUGCG* * * * * *JUACGAUAUAGUAUAAAAGGCUUACUGGAU*UUCCGGUAAGCCUUUUUUAUUGAAA
Bacteroidetes; environmental samples; unidentified eubacterium SCB49

SCB49_ trpE x oKk ok okok ok kX AUGCAAACAACAAACAAUCUUACUUGGUGGUGGAAUAACUCUCGACAAAAAUCGUGAGCUAAGCACUAUUUGGUAUAUAUCAUA* * * % ks ok skok ok ko ok kok ok kok x * CAAAAGGCUUGUCAUU* * * CACGACAAGCCUUUUUUUUUAUUU

Puc. 9. Knaccuueckas arreHoatopHas perymsiinus y Tuna Thermotogae onepona hisS. CTapT-KOJI0H U JTUIEPHBINA
MENTHU/ BbIAENIEHBI MOMYKUPHBIM. CTOI-KOJIOH BBIZENICH TOJTYKUPHBIM KypcUBOM. TepMUHATOP BBIJIENIEH KEITHIM
[IBETOM, aHTUTEPMHUHATOP BBIJCJICH OJTHOW YEPTOM.

>Thermotoga maritima TM hisS
AUGUUUUUCGGUGAACACCACCAUCAUUGCUACGGCCCGGCGGUUUCUCCACCGGGUGUGUGAUGGUGGGAGAUCGCACGGGCCACGUCGAGAAGACGUGGCCUUUUUGUUUAUCGAAUAAAACCGCAAAGAAGACACCAUUUUCUAU

Puc. 10. Knaccuueckas arteHtoaropHas peryisnus y tuna Thermotogae onepona trpE. CTapT-KOJI0H U JIUJIEPHBINA
MENTHU BbIAENIEHBI MOMYKUPHBIM. CTOI-KOJIOH BBIZIENICH TOJTYKUPHBIM KypCcUBOM. TepMUHATOP BBIJIEIIEH KEITHIM
[IBETOM, aHTUTEPMHUHATOP BBIJCJICH OJTHOW YEPTOM.

>Thermotoga maritima TM trpE, Thermotoga petrophila Tpet trpE
GUGGAGAGGAGUUCAUGGUGGUAUUUGAAACAGGUGAGCGAGACGCGGUGGUAARAACGAUGGACAACAUUAUGGAGAACAUCAGAAACUUCGACUGGCAGAAGAUAUUCGGAAGUGAAAAGAAAGUAACUUUGAGUGGAGGGGUUGCGUUUUCAAAGA

Puc. 11. Knaccuueckas arrentoaropHas peryisiaus y tuna Chloroflexi onepona ilvD. CTapT-KOJI0H U JIUJEPHBINA
MENTHU BbIAENIEHBI MOMYKUPHBIM. CTOI-KOJIOH BBIZIENICH TOJTYKUPHBIM KypCcUBOM. TepMUHATOP BBIJIEIIEH KEITHIM
LIBETOM, aHTUTEPMHUHATOP BBIJICJICH OJTHOW YEPTOM.

>Herpetosiphon aurantiacus Haur_ilvD
AUGAAUAAUCGUCCCGCGUUUAUUAUUAUUAGCAACCUCCUUAGCCUCGUAAUCGUCGUCAUUACGCGGUCACUUUUGUGUGGGAGGGGCUAACAAGCCUCGCGGGUAGUUCAAAAGAACUCAAGCCCCUCCCAAUCGGGAGGGGCUUUUGAUUUGUGAUUAAGUUAGCUUCUGGAGGAUAAACACAUGCGGAACUUGUU



