
Suppl. Table 9. Base substitution details

MA Lines Position Mutation Genic region*Amino acid change Gene** Protein nonsyn/syn***
Hv1 NC_013964:139936 C>T Coding Ala225Ala dppC13 ABC-type transport system permease protein (Probable substrate dipeptides/oligopeptides)syn
Hv1 NC_013967:1668341 C>T NonCoding
Hv1 NC_013967:2567696 C>A NonCoding
Hv1 NC_013968.1:81529 G>A Coding Asp99Asp HVO_RS19610 hypothetical syn
Hv2 NC_013966:263156 G>A NonCoding
Hv2 NC_013967:1044759 G>A Coding Ala112Val pssA CDP-diacylglycerol-serine O phosphatidyltransferase (EC 2.7.8.8)nonsyn
Hv2 NC_013967:1324536 A>G Coding Glu277Gly HVO_1452 Citrate-lyase (EC 4.1.3.6)nonsyn
Hv2 NC_013967:1328684 T>C Coding Arg163Arg HVO_1456 HTR-like protein syn
Hv5 NC_013967:937483 C>T Coding Val90Met HVO_1028 Putative oxidoreductase (Short-chain dehydrogenase family) (EC 1.1.1.-) (Short-chain family oxidoreductase)nonsyn
Hv8 NC_013967:63361 G>A NonCoding
Hv8 NC_013967:696395 C>T NonCoding
Hv16 NC_013964:337343 G>A NonCoding
Hv16 NC_013967:2792625 G>A Coding Ala36Thr HVO_2956 Uncharacterized proteinnonsyn
Hv17 NC_013967:710988 G>T NonCoding
Hv18 NC_013966:394718 G>A Coding Gly260Ser dppC8 ABC-type transport system permease protein (Probable substrate dipeptides/oligopeptides)nonsyn
Hv18 NC_013967:1282887 C>A NonCoding
Hv18 NC_013967:2118536 A>T Coding Gly280Gly HVO_2259 XerC/D-like integrasesyn
Hv18 NC_013967:2837324 G>A Coding Arg58Cys htr15b Transducer protein htr15nonsyn
Hv19 NC_013967:2479634 G>A Coding Arg36Arg htlC Htr-like protein syn
Hv20 NC_013967:167516 T>A Coding Lys89Asn tatCt Sec-independent protein translocase protein TatCtnonsyn
Hv20 NC_013967:1556276 G>T Coding Gly95Val HVO_1697 FAD-dependent oxidoreductase (GlcD/DLD_GlcF/GlpC domain fusion protein) (FAD-linked oxidase domain-containing protein)nonsyn
Hv20 NC_013967:1648232 A>G Coding Asp91Gly HVO_1781 Uncharacterized proteinnonsyn
Hv21 NC_013967:593043 G>T NonCoding
Hv21 NC_013967:1182532 G>A Coding Lys239Lys HVO_1298 Adaptive-response sensory-kinase (Sensor box histidine kinase) (EC 2.7.13.3)syn
Hv21 NC_013967:1811018 A>T NonCoding
Hv22 NC_013966:380150 T>A NonCoding
Hv23 NC_013967:2829963 G>A Coding His321Tyr metY1 O-acetylhomoserine aminocarboxypropyltransferase (O-acetylhomoserine aminocarboxypropyltransferase (Methionine synthase)) (EC 2.5.1.49)nonsyn
Hv25 NC_013966:490537 C>A NonCoding
Hv25 NC_013967:1201774 G>A Coding Leu31Leu HVO_1316 Uncharacterized proteinsyn
Hv25 NC_013967:1933309 G>A Coding Thr118Thr HVO_2078 DUF304 domain protein (Uncharacterized protein)syn
Hv25 NC_013967:2844546 G>T NonCoding
Hv26 NC_013968:83317 G>T NonCoding
Hv26 NC_013966:21095 G>C Coding Glu85Asp HVO_A0019 OB-fold nucleic acid binding domain proteinnonsyn
Hv26 NC_013967:912907 A>G NonCoding
Hv29 NC_013966:433909 C>T Coding Ser69Asn dppA9 ABC-type transport system periplasmic substrate-binding protein (Probable substrate dipeptides/oligopeptides)nonsyn
Hv29 NC_013967:793415 G>T Coding Lys287Asn epf1 mRNA 3-end processing factor homolog (mRNA 3-end processing factor-like protein)nonsyn
Hv29 NC_013967:1483359 G>A Coding Thr28Thr HVO_1614 Uncharacterized proteinsyn
Hv29 NC_013967:1997365 C>G Coding Arg156Pro fbp2 Fructose-1,6-bisphosphatase class 1 (FBPase class 1) (EC 3.1.3.11) (D-fructose-1,6-bisphosphate 1-phosphohydrolase class 1)nonsyn
Hv29 NC_013966.1:433909 C>T Coding Ser69Ser HVO_RS03750 ABC-transporter substrate binding proteinsyn
Hv30 NC_013966:255879 G>T Coding Ala331Ser HVO_A0254 Conserved proteinnonsyn
Hv30 NC_013967.1:920727 G>A NonCoding
Hv30 NC_013967:1024306 A>T NonCoding



Hv32 NC_013967:674706 G>T Coding Asp302Tyr HVO_0753 Uncharacterized proteinnonsyn
Hv32 NC_013967:1595520 T>C Coding Ser272Pro orc5 ORC1-type DNA replication proteinnonsyn
Hv32 NC_013967:2738499 A>T NonCoding
Hv33 NC_013966:323767 T>C NonCoding
Hv33 NC_013966:385379 C>A Coding Cys354Phe HVO_A0376 Xaa-Pro aminopeptidase, M24 family protein (EC 3.4.-.-)nonsyn
Hv33 NC_013967:927432 G>T Coding Arg511Leu HVO_1018 RecJ domain protein (Uncharacterized protein)nonsyn
Hv33 NC_013967:1212053 C>T Coding Glu877Lys lhr2 ATP-dependent DNA helicase (EC 3.6.4.12)nonsyn
Hv33 NC_013967:1348962 T>A Coding Ile191Asn tfb5 Transcription initiation factor IIB (TFIIB)nonsyn
Hv33 NC_013967:1404912 C>T NonCoding
Hv33 NC_013967:1864169 T>A NonCoding
Hv33 NC_013967:2030029 C>T Coding Thr1618Met HVO_2160 Uncharacterized proteinnonsyn
Hv33 NC_013966.1:11047 G>A Coding Tyr184Tyr hvo_rs01910 hypothetical
Hv34 NC_013964:136639 T>A Coding Ser9Thr dppA13 ABC-type transport system periplasmic substrate-binding protein (Probable substrate dipeptides/oligopeptides) (Peptide ABC transporter substrate-binding protein)nonsyn
Hv34 NC_013964:368355 C>A NonCoding
Hv34 NC_013966:504053 G>A Coding Ala201Val boa7 Bacterio-opsin activator-like proteinnonsyn
Hv34 NC_013967:502834 T>A NonCoding
Hv35 NC_013966:68778 G>T Coding Ala648Ser HVO_A0074 Uncharacterized proteinnonsyn
Hv35 NC_013967:2374520 G>T Coding Val289Phe carA Carbamoyl-phosphate synthase small chain (EC 6.3.5.5) (Carbamoyl-phosphate synthetase glutamine chain)nonsyn
Hv41 NC_013966:137147 C>G Coding Glu283Asp ltrC3 LtrC-like protein nonsyn
Hv42 NC_013967:66830 A>T Coding Arg929Ser polD2 DNA polymerase II large subunit (Pol II) (EC 2.7.7.7)nonsyn
Hv42 NC_013967:624335 C>T Coding Val166Ile HVO_0693 Auxin permease family transport proteinnonsyn
Hv43 NC_013967:1624215 C>T NonCoding
Hv43 NC_013967:1927610 G>A NonCoding
Hv43 NC_013967:2558720 G>A Coding Glu285Lys rtcB tRNA-splicing ligase RtcB (EC 6.5.1.-)nonsyn
Hv43 NC_013967:2830952 A>T NonCoding
Hv44 NC_013966:323636 T>C NonCoding
Hv44 NC_013967:415119 C>T Coding Val388Val HVO_0465 DNA damage-inducible protein (MATE efflux family protein)syn
Hv45 NC_013964:14111 G>T Coding Glu197* gcvT1 Sacrosine dehydrogenase/glycine cleavage T-protein (EC 1.5.3.1) (EC 2.1.2.10)stop_gained
Hv45 NC_013964:233668 A>G NonCoding
Hv45 NC_013964:255268 G>A Coding Glu40Glu HVO_B0216 Uncharacterized proteinsyn
Hv45 NC_013967:146738 G>A Coding Arg294His HVO_0160 CAAX amino terminal protease family protein (Uncharacterized protein)nonsyn
Hv45 NC_013967:1437668 C>T Coding Arg359His top6A Type 2 DNA topoisomerase 6 subunit A (EC 5.99.1.3) (Type II DNA topoisomerase VI subunit A)nonsyn
Hv46 NC_013964:288421 C>A Coding Gly182Trp HVO_B0241 IS1341-type transposasenonsyn
Hv46 NC_013967:1240565 G>T Coding Leu82Ile HVO_1361 UPF0721 transmembrane proteinnonsyn
Hv46 NC_013967:2164907 C>T Coding Asp109Asn HVO_2295 Cationic amino acid transporter N-terminal region-like proteinnonsyn
Hv46 NC_013967.1:2701988 A>T Coding His15Leu HVO_RS18545 DUF211 domain-containing proteinnonsyn
Hv47 NC_013966:145881 T>A NonCoding
Hv47 NC_013966:313481 A>G Coding Gly5Gly HVO_A0301 Polysaccharide deacetylase family proteinsyn
Hv47 NC_013967:371444 A>G NonCoding
Hv47 NC_013967:1291897 A>G Coding Ile396Thr HVO_1417 DUF318 family protein (Putative metal ion permease)nonsyn
Hv47 NC_013967.1:1407549 T>A Coding Ala206Ala glpB glycerol-3-phosphate dehydrogenase subunit GlpBsyn
Hv47 NC_013967:1644889 G>A Coding Ala704Thr katG Catalase-peroxidase (CP) (EC 1.11.1.21) (Peroxidase/catalase)nonsyn
Hv48 NC_013964:384356 A>G NonCoding
Hv48 NC_013967:1301370 G>C Coding Ala96Ala HVO_1428 Homolog to pHK2-ORF7syn
Hv49 NC_013964:55302 T>C NonCoding



Hv49 NC_013967:701658 C>T Coding Ala44Thr HVO_0781 NAD operon protein (S-adenosylmethionine hydroxide adenosyltransferase family protein)nonsyn
Hv49 NC_013967:1274413 C>A Coding Pro513Pro tsgD11 ABC-type transport system ATP-binding protein (Probable substrate sugar) (Putative sugar ABC transporter ATP-binding protein)syn
Hv49 NC_013967:1962961 T>C NonCoding
Hv49 NC_013967:2443403 C>A Coding Glu68* HVO_2592 DsbA family protein (Thioredoxin)stop_gained
Hv49 NC_013967:2577262 A>G Coding Thr537Ala etfA2 Electron transfer flavoprotein alpha subunit (Electron transfer flavoprotein subunit alpha)nonsyn
Hv50 NC_013964:188175 G>A Coding Ser204Ser qcrB Menaquinol-cytochrome-c reductase (EC 1.10.2.-)syn
Hv50 NC_013964:256287 C>A Coding Ala380Glu HVO_B0216 Uncharacterized proteinnonsyn
Hv50 NC_013966:603665 G>T NonCoding
Hv50 NC_013967:551666 G>T Coding Arg322Ser pilB1 Type IV pilus biogenesis complex ATPase subunitnonsyn
Hv50 NC_013967:2427504 G>A Coding Tyr184Tyr HVO_2576 DnaJ domain proteinsyn
Hv50 NC_013967:2772504 T>A Coding Lys64Asn mc1B Nonhistone chromosomal proteinnonsyn
Hv51 NC_013966:516740 C>T Coding Val330Ile aldY5 Aldehyde dehydrogenase (EC 1.2.1.3)nonsyn
Hv51 NC_013966:545705 C>A Coding Val80Val HVO_A0541 ABC-type transport system periplasmic substrate-binding protein (Probable substrate iron-III)syn
Hv51 NC_013967:796714 T>A Coding Asp23Val nthB Endonuclease III (EC 4.2.99.18)nonsyn
Hv51 NC_013967:2502840 G>T Coding Ala311Asp HVO_2654 Cytochrome B6 (Homolog to respiratory nitrate reductase b-type cytochrome subunit)nonsyn
Hv52 NC_013967:2272810 G>T Coding Ser130* gcvT Probable aminomethyltransferase (EC 2.1.2.10) (Glycine cleavage system T protein)stop_gained
Hv53 NC_013966:323978 T>C NonCoding
Hv54 NC_013968:39833 G>A Coding Ala435Ala HVO_C0042 Putative helicase family proteinsyn
Hv54 NC_013964:291930 C>T Coding Ala346Val aor1 Aldehyde ferredoxin oxidoreductase (EC 1.2.7.5)nonsyn
Hv54 NC_013967:1401929 C>T Coding Gly165Asp HVO_1534 Methyltransferase (Putative S-adenosylmethionine-dependent methyltransferase) (EC 2.1.1.-)nonsyn
Hv54 NC_013967:1881871 C>T NonCoding
Hv54 NC_013967:2329731 G>A Coding Ala39Ala gul Inosine-5-monophosphate dehydrogenase-like proteinsyn
Hv65 NC_013966:106854 G>A Coding Ala8Ala HVO_A0101 Uncharacterized proteinsyn
Hv65 NC_013966:528771 G>A Coding Val212Ile hbd4 3-hydroxyacyl-CoA dehydrogenase (EC 1.1.1.35)nonsyn
Hv65 NC_013967:240243 G>A Coding Gly254Gly HVO_0271 Homolog to virus structural protein HRPV1-VP4 (Uncharacterized protein)syn
Hv65 NC_013967:982189 G>T Coding Ala137Ser graD1 Sugar nucleotidyltransferase (EC 2.7.7.-)nonsyn
Hv65 NC_013967:1546251 T>C NonCoding
Hv66 NC_013967:1540164 T>A Coding Asp77Val malQ 4-alpha-glucanotransferase (EC 2.4.1.25)nonsyn
Hv67 NC_013968:84896 T>A Coding Glu48Val HVO_C0089 Uncharacterized proteinnonsyn
Hv68 NC_013967.1:1597451 T>A Coding Glu22Val HVO_RS13010 TATA-box-binding proteinnonsyn
Hv69 NC_013968:41694 C>A Coding Leu1056Ile HVO_C0042 Putative helicase family proteinnonsyn
Hv69 NC_013967:1541010 T>C Coding Val139Ala thrS Threonine--tRNA ligase (EC 6.1.1.3) (Threonyl-tRNA synthetase)nonsyn
Hv69 NC_013967:2170471 A>T Coding Val402Asp HVO_2302 Putative ubiquinone biosynthesis transmembrane proteinnonsyn
Hv73 NC_013964:264927 G>A NonCoding
Hv74 NC_013966:423518 T>C Coding Asn4Asn HVO_A0419 Nucleotidyltransferase domain proteinsyn
Hv74 NC_013967:2637132 C>A Coding Gly63Cys HVO_2806 Uncharacterized proteinnonsyn
Hv74 NC_013967.1:1143862 C>T Coding Val180Met HVO_RS10740 DUF58 domain-containing protein
Hv76 NC_013967.1:50253 C>A Coding Gly313Asp HVO_RS04945 cation:proton antiporter
Hv76 NC_013967:525625 C>T NonCoding
Hv76 NC_013967:868073 A>T Coding Thr50Thr HVO_0959 Uncharacterized proteinsyn
Hv76 NC_013967:1518200 G>A Coding Thr148Thr cysK2 Cysteine synthase (EC 2.5.1.47)syn
Hv76 NC_013967:2341190 T>A Coding Leu389His nac Nascent polypeptide-associated complex proteinnonsyn
Hv76 NC_013966.1:631423 C>T NonCoding
Hv76 NC_013964.1:340551 G>T NonCoding
Hv77 NC_013964:239453 C>T Coding Pro334Pro lccA Laccase (EC 1.10.3.2) (LccA multicopper oxidase)syn



Hv77 NC_013964:408806 G>A Coding Arg547Cys HVO_B0354 Uncharacterized proteinnonsyn
Hv77 NC_013966:202047 A>T Coding Leu208* HVO_A0198 Uncharacterized proteinstop_gained
Hv77 NC_013966:337207 C>T Coding Ala429Ala bgaH Beta-D-galactosidase (EC 3.2.1.23)syn
Hv79 NC_013967:65507 G>A Coding Ser488Ser polD2 DNA polymerase II large subunit (Pol II) (EC 2.7.7.7)syn
Hv79 NC_013967:898130 A>T Coding Gly506Gly nuoM NADH dehydrogenase-like complex subunit M (EC 1.6.5.-)syn
Hv79 NC_013967:1197465 C>T Coding Ala186Thr HVO_1311 Putative oxidoreductase (Short-chain dehydrogenase family) (EC 1.1.1.-)nonsyn
Hv80 NC_013966:301435 T>G NonCoding
Hv80 NC_013966:376821 T>G Coding Ile35Ser HVO_A0365 Uncharacterized proteinnonsyn
Hv80 NC_013967:1284185 G>A Coding Gly192Ser HVO_1410 Uncharacterized proteinnonsyn
Hv80 NC_013967:1744884 C>T Coding Ala42Thr HVO_1893 Ham1 family protein (Non-canonical purine NTP pyrophosphatase) (EC 3.6.1.19)nonsyn
Hv80 NC_013967:2794038 A>G NonCoding
Hv85 NC_013966:229652 G>A Coding Met401Ile HVO_A0222 Uncharacterized proteinnonsyn
Hv85 NC_013967:1143862 C>T Coding Val180Met HVO_1256 Uncharacterized proteinnonsyn
Hv85 NC_013967:2067842 C>A Coding Ala80Asp HVO_2199 Uncharacterized proteinnonsyn
Hv85 NC_013967:2072541 G>A Coding Ala151Val ftsZ4 Tubulin-like protein CetZ1 (Cell-structure-related euryarchaeota tubulin/FtsZ homolog 1)nonsyn
Hv86 NC_013967:817321 G>A Coding Pro80Pro livJ1 ABC-type transport system periplasmic substrate-binding protein (Probable substrate branched-chain amino acids)syn
Hv86 NC_013967:2554422 A>T Coding Ser20Thr HVO_2707 GFO family oxidoreductase (Oxidoreductase)nonsyn
Hv87 NC_013964:417319 C>T Coding Arg114Gln HVO_B0360 Uncharacterized proteinnonsyn
Hv87 NC_013966:9898 A>C NonCoding
Hv87 NC_013967:771176 G>A Coding Arg251His polB1 DNA polymerase (EC 2.7.7.7)nonsyn
Hv87 NC_013967:1510472 C>T Coding Gly89Gly HVO_1647 Cytochrome C oxidase subunit I (Uncharacterized protein)syn
Hv87 NC_013967:2574742 A>G NonCoding
Hv88 NC_013966:11194 G>A Coding Asp135Asp HVO_A0010 Uncharacterized proteinsyn
Hv88 NC_013966:11212 T>C Coding Glu129Glu HVO_A0010 Uncharacterized proteinsyn
Hv88 NC_013967:572721 C>T Coding Arg190* HVO_0636 Uncharacterized proteinstop_gained
Hv88 NC_013967:1317520 A>G NonCoding
Hv90 NC_013967:60417 C>T Coding Gly223Arg dppB1 ABC-type transport system permease protein (Probable substrate dipeptides/oligopeptides) (Putative dipeptides/oligopeptides ABC transporter permease)nonsyn
Hv90 NC_013967:62416 G>A Coding Ser240Leu dppA1 ABC-type transport system periplasmic substrate-binding protein (Probable substrate dipeptides/oligopeptides) (Putative dipeptides/oligopeptides ABC transporter periplasmic substrate-binding protein)nonsyn
Hv90 NC_013967:475544 G>A Coding Thr276Thr HVO_0544 Galactose-proton symporter (Major facilitator superfamily transporter)syn
Hv90 NC_013967:1339703 T>A Coding Glu504Val menD nonsyn
Hv98 NC_013967:743334 G>A Coding Ala170Thr HVO_0823 DUF420 family protein (Uncharacterized protein)nonsyn
Hv98 NC_013967:956787 T>G NonCoding
Hv98 NC_013967:1127756 C>T Coding Arg260His acs3 Acyl-CoA synthetase (EC 6.2.1.-)nonsyn
Hv98 NC_013967:2265182 A>T Coding Tyr4Asn HVO_2395 ATP:cob(I)alamin adenosyltransferase (EC 2.5.1.17)nonsyn
Hv98 NC_013967:473433 C>T Coding Pro40Pro acnA Aconitate hydratase (Aconitate hydratase 1) (EC 4.2.1.3)syn

*Noncoding - noncoding sequence, Coding - coding sequence.  ** Gene is the gene name or type of gene where the base substitution occurs.*** syn - synonymous, nonsyn - nonsynonymous.


