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Figure S1. a) Biosynthetic gene clusters (BGCs) observed in Anoxybacillus strains using
antiSMASH 5.0. Blank boxes indicate the absence of BGCs, light pink boxes indicate one
BGC, and dark pink boxes indicate two related BGCs. b) Prophages identified in the strains
using PHASTER. Green boxes indicate intact prophages, and pink boxes indicate questionable
prophages.
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Figure S2. Genome comparison of different Anoxybacillus strains and Bacillaceae members
based on ANI and TETRA values (%). Based on the ANI values, the strains were grouped into
two clusters; the Antarctic strains clustered with A. flavithermus WK1 (a). The same pattern
was observed using TETRA values (b).
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Figure S3. Circular visualization generated by BRIG for comparing the genomes of
Anoxybacillus strains using A. flavithermus WK1 (complete genome) as the reference strain.
The inner black circle contains the reference genome, and the intensity of each color indicates
the similarity between the strains.
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Figure S4. Orthologous groups belonging to the seven Anoxybacillus strains analyzed in the
present study. From left to right: The orthologous groups present in the genomes; dark green
color represents the presence of orthologous groups in each strain, while light gray color
represents their absence. Number of protein orthologous groups shared in the genomes, marked
with dark lilac in the preceding columns “Cluster count.” Total number of proteins (Protein
count column) recorded in the shared orthologous groups; the colors represent the proportion
of proteins belonging to each strain (light blue = LAT_11; yellow = LAT_26; lilac = LAT_27;
red = LAT_31; blue = LAT_33; orange = LAT_35; and green = LAT_38).
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Table S1. Published data retrieved from databases used in the systematic review of the genus Anoxybacillus

Authors Year Reference Link
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' isolated from Malaysian hot springs. Environ Technol. 2012, 33, 1231- June 2021.
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Chen et al. [88] 2015

Cheng JH, Wang Y, Zhang XY, Sun ML, Zhang X, Song XY, Zhang
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June 2021.
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Table S2.

List of described species of the genus Anoxybacillus and their characteristics (identification, isolation, and growth)

MnSO4.nH20, 1 mg
CuS04.5H20, 2 mg
Co(NO3)2.6H20 and 1
mg H3BO3.

. . . Growth | Temperatu el Optimal | Genome Accession
Reference Species Location Source Substrate Culture medium S temperatu [ pH range . %GC
condition re range re pH size number
Anaerobic basal
. . . - medium with yeast
Pikutaetal. | A.pushchinoensis | - Moscow, | Fertilizer | Manure | oot ang glucoseas | AnF.a | 37-66C | 62T | 80105 | 9597 . 42.20% | NR_037100
[1] K1 Russia samples samples
carbon source, added
after sterilization
i i i 0,
Heinen et al. A flavithermus North Island, Hot spring Rock syrface Bouillon agar with 5% Fa 30-72C 60-65C 55.9.0 70 ) 61% )
[2] New Zealand grit casein
Belduz etal. A. gonensis G2 Balikesir, Hot spring | Mud and water Nutrlent broth for F.an 40-70C 55-60<C 6.0-10.0 7.5-8.0 - 57% NR_025667
[85] Turkey enrichment
Dulger etal. |, v derensis AB4 | Rize, Turkey | Hot spring Water Nutrient broth for F.an 40-70C 50C | 6.0-11.0 | 7.5-85 - 54% AF001963
[96] enrichment
Chen et al A. Seletar Sewage Nutrient broth agar,
" | caldiproteolyticus - ’ sludge [ Sewage sludge | tryptic soy agar, and A 35-65<C 60<C 6.0-9.0 6.5 - - AY327448
[88] Singapore
SF03 samples plate count agar
. French - Nutrient agar
Clerck etal. | A. contaminans France production Gelatin supplemented with 1— F.an 50-60C 50<C 4.0-10.0 7.0 - 44.40% NR_029006.1
[92] LMG21881 samples .
plant 2% gelatin
Dulger etal. | A kestanbolensis | Ganakkale, | o0 oring | water Nutrient broth for Fan | 40-70C | 50.55C | 60105 | 7585 . 50% | Av248711
[96] K4 Turkey enrichment
TH agar medium,
containing 5 g peptone,
3 g yeast extract, 5 g
NaCl, 15 g agar, 3 5
mg EDTA, 3 mg
Yumoto et | A.voinovskiensis | Kamchatka, . ZnS04.7H20, 10 mg ) o
al. [119] TH3 RUSSia Hot spring Water FeS04.7H20, 2 mg F.a 30-64<C 54<C 7.0-8.0 ND 43.90% AB110008
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Hot spring

Anaerobic mineral

Kevbrinet | A.kamchatkensis | Kamchatka, of the Water - o
al. [102] IWIVK-KGAT Russia Valley of sediment blcarb?nneag?ukln#ffered F.a 38-67C | 57-62C 5.7-9.9 6.8-8.5 42.30% AF510985
Geysers
Enrichment media (A)
Rittmann containing Oxoid yeast
Poli et al. A. amylolyticus Geothermal | Geothermal | extract (varying from o
[10] MR3C Axg?crg,ca soil soil 0.3% to 0.6%) and F.an 45-65<C 61<C 5.0-6.5 5.6 43.50% AJ618979
NaCl (0.3-0.6%) at pH
5.6 and pH 4.0
PY medium (pH 7.0)
. . . containing peptone, 2 g
Derekova et | A. rupienses DSM | Rupi Basin, - . o
al. [95] 17127T Bulgaria Hot spring | Water and soil | |~ 2and yeals_tixtract, 1 A 35-67C 55C 5.5-85 6.0-6.5 41.70% AJ879076
9
PY medium (pH 7.0)
containing (g 1™ %
Atanassova | A. bogrovensis BT- Sofia, ; peptone, 2 and yeast 0
et al. [84] 13 Bulgaria Hot spring Mud extract, 1 F.an 40-69<C 65<C 6.5-10.0 8.0 44.10% | AM409184.1
Plated on PY agar (pH
7.0)
A. kamchatkensis . .
Gul-Guven subsp. Batman, -1 ¢ spring Mud Medium (C) nutrient A 3565C | 55C | 5595 75 ; AM999779
etal. [99] Turkey broth
asaccharedens KG8
K;ca[%grl]et A pushcAhénoenSIS Turkey Hot spring | Mud and water Nutrient agar F.an 50-60C 55C 6.5-11.0 6.5 - AY248715
Enrichment media (A)
Poli et al A. thermarum containing (% values
' ' Padova, Italy | Hot spring | Thermal mud | are in w/v): peptone, A 55-67<C 65<C 6.0-7.5 7.2 53.50% AM402982
[60] AF/04 .
0.8%; yeast extract,
0.4%; and NaCl 0.2%
Aerobic medium
containing (g 1”3
Arkhagai KH2PO4, 0.5; NHA4CI,
N Ar_ agal Wat 0.5; KCI, 0.5; NaCl,
amsaraev | mongoliensis T4 Imag. | ot spring ater 0.5; Na2S04, 0.5; F.an 35-70C 60C | 55105 8.0 44% EF654664
etal. [110] Central sediment - .
Mongolia MgS04 7H20, 0.2;

yeast extract, 1,
peptone, 1; and
glucose, 5; in addition
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to trace element

solution, 1 ml
Geobacillus
. N . Well thermoglucosidasius
C'h?goﬁt a. | A Sa'z‘gé'ens's ¢3’r‘|’(': pipeline |  Sediment medium (M) F.an 37-69C 60C 5595 | 80-9.0 - 45.10% | EU326496
y sediment containing 1% soluble
starch (pH 7.0)
. LB medium
Gaoetal. Anoxybacillus sp. Yunpan, Hot spring Water supplemented with A 65<C 55<C 5.0-10.0 7.0 - - FJ527829
[98] PGDY12 China sediment
0.05% toluene
Zhang etal. | A.eryuanensis E- Yunnan, - . ) o
[120] 112 China Hot spring Water LB medium F.a 30-70C 55<C 7.0-11.0 8.0 42.60% GQ153549
Chaietal. | Anoxybacillussp. [ Sungai Klah, . Modified Thermus ) o
[86] SK3-4 Malaysia Hot spring Water medium A/An 30-65<C 55<C 6.0-10.0 7.0 42% GQ184213
Zhang etal. | A.tengchongensis Yunnan, . . i 0
[120] T-11 China Hot spring Water LB medium F.a 30-75C 50<C 7.0-11.0 8.5 41.10% FJ438370
Coorevits et A Water
al. [95] caldiproteolyticus Singapore | reclamation | Sewage sludge TSA A 37-70C 60<C 5.0-9.0 6.5-7.0 - 40.20% NR_116989
) R-35652 plant
Leeetal. A. kamchatkensis Indonesia | Hot spring - - F.an - - - - 2,962,568 41.35% | ALJT01000000
[107] G10 bp
Inan et al. A. kaynarcensis : - Water and Nutrient broth for o
[102] D1021 Izmir, Turkey [ Hot spring mud enrichment A 35-70C 60T 6.0-10.0 7.0 - 42.90% DSM 21706
. . Sugar beet
Coorevitset | A.tepidamans R- | 4 g | Factory | extraction TSA Fan | 4065C | 5T | 6090 | 50 : 4320% |  AY563003
al. [93] 35643 juice
Dee[g f]t al- | A suryakundensis | Jnatktiand, | ot spring | Sediment TSA Fan | 4060C | 55T | 55115 | 75 - 4210% |  KC958552
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Zhang et al.

A. vitaminiphilus

Sichuan,

Modified Brock
medium, consisting of
tryptone (3.0g 1”3,

[120] 3nP4 China Hot spring Water yeast extract (3.0 g A 38-66C | 57-60C 6.0-9.3 7.0-7.5 - 39.20% FJ474084
1”3, and basic mineral
medium
- Geobacillus
Denizli, S
Cihan et al . Aegean Thermal . thermog_lu003|da5|us
" | A.calidus C161ab A Soil medium (MI) F.an 35-70C 55C 6.5-9.0 8.0-8.5 - 37.80% FJ430012
[91] Region, power plant L
Turke containing 1% soluble
y starch (pH 7.0)
Matpan- Anoxybacillus sp
Bekler and KP1 " | Agri, Turkey | Hot spring | Mud and water | Nutrient broth medium A 40-65C 60<C 6.5-9.5 8.0 - - KC525949
Guven [106]
Chen et al BioDeNOx Modified
87] " | A. contaminans HA China treatment - denitrification medium A 30-60C 55<C - - - - KF973318
system (MDM)
Great
Patel [112] | ANOVRaclUssp. | o\ pralig | Artesian | Microbial mat Medium D F.an - 50C - 75 28Mb | 41.70% | JRLC01000000
BCO1 Basin colonization
(GAB)
Xiaetal Anoxybacillus sp Daging Oil Minimal medium
' " | Longhu Pao - Brine and oil supplemented with F.a 45-80C 68-72<C - 6.0-8.0 - 44.30% KR153283
[117] WiJ-4 Field crude oil
D2216 modified
marine broth (This
medium was modified
Soil in by using 5 g tryptone
Filippidouet | - A. geothermalis North 1 o othermal Soil instead of peptone, Fan | 4065C | 60T | 5095 | 7.080 | 72Mb | 46.80% | JYCG00000000
al. [97] GSsed3 Germany factor omitting
y the addition of
potassium bromide,
and adjusting the pH to
5.2 with HCI)
. A Surguja,
M't[tf(l)g]t al. A mo&ggllensw Chhattisgarh, | Hot spring Water Nutrient agar medium - - - - - 30,188.3bp | 58.3% | MRZM01000000
India
Acigg]t al. A”OXylf;'l”us SP- | Agri, Turkey | Hotspring | Water Nutrient broth A 40-70C | 55-60C | 6.0-11.0 | 9.0-100 - ; KU997674
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Chanetal. | Anoxybacillussp. | Dusun Tua, . Modified Thermus
[77] DT3-1 Malaysia Hot spring Water medium A/An 30-65C 55<C 6.0-10.0 7.0 - 41.80% GU129931
. Media containing
Al-Kahem . Soil . o
Al-Balawi et | AnoxyPacillus sp. | Arkansas, | ponoan Soil | Mineral saltsand 05% 1 5060C | 55¢ | 7090 | 80 | >089%92 1 45600 | PRINA379989
UARK-01 USA (w/v) switchgrass as bp
al. [83] grass
the sole carbon source
Yadav etal. | A. kamchatkensis Myagdi, - Minimal salt medium
[118] NASTPD13 Nepal Hot spring Water (MSM) F.an 37-75<C - 5.0-11.0 - - - KY373247
Khan et al A. sediminis YIM Quai Sediment in
' ' Tibet, China | geothermal . R2A agar medium A 37-65<C 45-50C 6.0-8.5 7.0-75 - 43.60% MG661737
[103] 73012 field geothermal site
Matpan- Anoxybacillus sp Yozgat, Modified liquid
Bekler et al. FMB1 ' Turk ' Hot spring Water h di A 25-40C 50<C 4.0-11.0 7.0 - - KP992869
[107] urkey Thermus medium
Reis et al. A. sp. PC2 caatinga, | o atinga Soil Enrichment culture Fan | 50-60C | 50-60C | 5.0-100 | 7.0 - - MN937679
[113] Brazil medium
2216E medium (0.5%
A Deep sea Bacto peptone, 0.1%
Chnggit al. caldiproteolyticus Pzieillfitcogczzn hydrotherm |  Sediment yeast extract, and A 45-65<C 55C - - - - JAEILVX(?OOOOOO
1A02591 al vent artificial seawater; pH
7.5)
* A = Aerobe; An = Anaerobe; F. a = Facultative aerobe; F. an = Facultative anaerobe
Table S3. Metagenomic data on Anoxybacillus, retrieved from public databases
Reference Species Location Source Substrate
Khanna et al. [104] Anoxybacillus sp. - Rat Fecal samples
. A. gonensis and A. Borong and Polok hot springs of South . .
Najar et al. [109] caldiproteolyticus Sikkim. India Hot springs Water and soil
Ottesen et al. [111] Anoxybacillus sp. USA Ice cream scoops Ice cream
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Sahm et al. [114] Anoxybacillus sp.

Furnas Valley, Sao Miguel, Azores,
Portugal

Hot spring

Sediment, biofilm, and water

Salam and Obayori [115] Anoxybacillus sp.

llorin, Kwara State,
Nigeria

Composite animal charcoal-polluted soil

Soil

Wu et al. [116] Anoxybacillus sp.

Yangtze River, China

River and fish

Sediment, fish intestinal
content, and fish mucosa

Zhao et al. [122] A. flavithermus

Xiamen, China

Hot spring

Sediment

Table S4. Regions of phages in the Antarctic Anoxybacillus flavithermus strains isolated in the present study, as predicted using PHASTER

. Region Total . - G+C
Genomes Region Length Completeness | Score Proteins Region Position Most common phage content
1-
NODE_1 length 418483 cov_331| 24.4 Kb Incomplete 40 17 11894-36301 | PHAGE_Bacill phiNIT1 NC _021856(2) 39.69%
812911
LAT 11 >
NODE._2_length_445795_cov 336| 24.4Kb | Incomplete | 40 17 | 11894-36301 PHAGE—Staphy—SPg‘;ta—"ke—NC—Ozgﬂg( 39.69%
731076
1-04-
edena/D136_FSFP192285480- 5.3 Kb Incomplete 20 9 3-5358 PHAGE_Strept Dp_1 NC _015274(2) 42.38%
la HWNCGDSXX L2 30
LAT_ 26
2 -
NODE_18_length_49609_cov_303| 33.6 Kb Intact 140 50 15746-49378 | PHAGE_Thermu_OH2_NC_021784(26) 41.44%
747719
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3-

NODE_1_length_650285_cov_263| 24.3Kb | Incomplete 40 17  |614060-638453| PHAGE_Bacill_phiNIT1_NC_021856(2) | 39.68%
707080
4-
NODE._4_length_130475_cov_266| 43.7 Kb Intact 130 55 350-44128 | PHAGE_Thermu_OH2 NC 021784(12) | 41.32%
1489065
5-
NODE._1_length_649997 cov_270| 24.3Kb | Incomplete 40 17 |613772-638165| PHAGE_Bacill_phiNIT1_NC_021856(2) | 39.68%
1183562
1- .
LAT 27 |NODE_1_length 456493 cov_294| 24.4Kb | Incomplete 40 17 | 11898-36305 PHAGE—Staphy—SPbZ‘;ta—"ke—NC—Ozgllg( 39.69%
959721
1- .
NODE_1_length 457267 cov_52.| 243 Kb | Incomplete 40 17 |420909-445302 PHAGE—Staphy—SPbZ‘;ta—"ke—NC—Ozgllg( 39.68%
1925 _component_0
LAT 31
2_
NODE_10_length 95172 cov 50.| 4.8Kb | Incomplete 20 9 2-4805 PHAGE_Bacill_ BCD7_NC_019515(2) | 42.61%
4712_component_0
1_
NODE_1 length 457267 cov_52.( 5.1 Kb Incomplete 20 9 8903494170 PHAGE_Bacill BCD7_NC_019515(2) 42.52%
1925 _component_0
LAT_33 2-04-
edena/D144 FSFP192285488- PHAGE_Staphy SPbeta like NC_029119( o
1a HWNCGDSXX_L3_ 12.size=1 24.4 Kb Incomplete 40 17 12519-36926 2) 39.69%
20848,c0v=496.29
1-04-
edena/D146_FSFP192285490- T ,
1a_HWNCGDSXX_L3_ 1.size=12 24.4 Kb Incomplete 40 17 12369-36776 | PHAGE_Bacill_phiNIT1_NC_021856(2) 39.69%
0698,cov=597.479
LAT 35
2-04-
edena/D146_FSPP192285490- | oy iy | ncomplete 20 9 35139 PHAGE_Bacill BCD7_NC_019515(2) | 42.52%

la HWNCGDSXX L3 37,size=1
8327,cov=588.787
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LAT 38

1-04-
edena/D149_FDMS192285493-
1a_HWNCGDSXX_L3 1

5.6 Kb

Incomplete

20

1-5698

PHAGE_Strept_Dp_1_NC_015274(2)

42.01%

2.
NODE_18_length_49621_cov_333
.261575

33.6 Kb

Intact

140

50

1575249384

PHAGE_Thermu_OH2_NC_021784(26)

41.44%

3-
NODE_1_length_501254 cov_426
.879991

24.4 Kb

Incomplete

40

17

11825-36232

PHAGE_Staphy SPbeta_like NC_029119(
2)

39.69%

4-
NODE_2_length_272886_cov_474
757143

43.7 Kb

Intact

150

59

35644134

PHAGE_Geobac_E2_NC_009552(13)

41.33%

5 -
NODE_17_length_49621_cov_333
261575

33.6 Kb

Intact

140

50

15752-49384

PHAGE_Thermu_OH2_NC_021784(26)

41.44%
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Table S5. Genes related to the lifestyle of Anoxybacillus flavithermus strains and their corresponding locus tag, annotated with GO FEAT

Genes/Locus tag (when present)

Na+/H+

Genomes | DnaK | DnaJ | GrpE | Hsp20 | herA | Clpc | ClpP | yfIT | htpX | GroEL | GroES | CspB | CspD as”l}gffnrittir nhaC | UvrA | UvrB | UvrC | Muts | MutL | LigA | RecR | Ruv
A-G

NFPICL NFPJC

FB_0000 LFB_0

2 0017

NFPJCL NFPIC

FB_0007 LFB_0

0 0018

NFPJICL NFPIC

NEPIC FB_0007 LFB_0

LB G 3 0113

NFPJC 0065 NFPICL NFPJC

LFB_0 NEPIC FB_0008 LFB_0

NFPJ 2465 LB G 0 0758

NFPJC CLFB NFPJC NFPIC | 5o NFPJCL NFPJC

neric INFPY [Nepac NFPJ |LFB 0 NEPIC NEPICL | 0082 | NFPICLFB LFB_0 [\ cnic [LFBLO |epic |nepac |FB-9018 | yepsc |LFBO

LAT 11 [N rg o [CLFB | pB 02| - |CLFBO387 | liego| - - |FB_001 _01143 - 1284 lire 0 (245 |LrB o |LFB O LFe o |0783

=157 | s |-0145 |opg - 0054 |NFPJIC 0206 o [NFPI | NFPICLFB NFPIC | o= [NFPIC [ | oo™ INFPICL | oooe=" INFPIC

6 7 LFB_0 CLFB | 01144 LFB_0 LFB O | 5nic FB_0042 LFB_0

2866 0100 2842 3122 |'fs'o 7 0996

3 NFPIC 3138 NFPJCL NFPIC

LFB_0 NEPIC FB_0042 LFB_0

3129 LB 0 8 1048

3140 NFPICL NFPIC

FB_0047 LFB_0

8 1121

NFPICL NFPIC

FB_0054 LFB_0

0 1150

NFPICL NFPIC

FB_0054 LFB_0

2% 1151
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http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/ZWxEcXUwMWxzMW5IQVhRNTZ5N1Z1Zz09?key=ZWxEcXUwMWxzMW5IQVhRNTZ5N1Z1Zz09&query=dnaJ&blast_result=&go_result=
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*: More than 10 locus tags in the corresponding gene.
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http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09?key=SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09&query=clpp&blast_result=&go_result=
http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09?key=SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09&query=clpp&blast_result=&go_result=
http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09?key=SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09&query=clpp&blast_result=&go_result=
http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09?key=SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09&query=htpX&blast_result=&go_result=
http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09?key=SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09&query=htpX&blast_result=&go_result=
http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09?key=SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09&query=htpX&blast_result=&go_result=
http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09?key=SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09&query=cspB&blast_result=&go_result=
http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09?key=SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09&query=cspB&blast_result=&go_result=
http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09?key=SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09&query=cspB&blast_result=&go_result=
http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09?key=SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09&query=Na%2B%2FH%2B+antiporter&blast_result=&go_result=
http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09?key=SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09&query=Na%2B%2FH%2B+antiporter&blast_result=&go_result=
http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09?key=SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09&query=Na%2B%2FH%2B+antiporter&blast_result=&go_result=
http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09?key=SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09&query=Na%2B%2FH%2B+antiporter&blast_result=&go_result=
http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09?key=SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09&query=uvrB&blast_result=&go_result=
http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09?key=SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09&query=uvrB&blast_result=&go_result=
http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09?key=SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09&query=uvrB&blast_result=&go_result=
http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09?key=SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09&query=uvrC&blast_result=&go_result=
http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09?key=SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09&query=uvrC&blast_result=&go_result=
http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09?key=SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09&query=uvrC&blast_result=&go_result=
http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09?key=SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09&query=mutl&blast_result=&go_result=
http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09?key=SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09&query=mutl&blast_result=&go_result=
http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09?key=SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09&query=mutl&blast_result=&go_result=
http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09?key=SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09&query=recr&blast_result=&go_result=
http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09?key=SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09&query=recr&blast_result=&go_result=
http://computationalbiology.ufpa.br/gofeat_i1/index/viewprojectp/key/SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09?key=SHo3bEw1WlBjNXNGaFVyNUlCRHpjdz09&query=recr&blast_result=&go_result=

Table S6. Methodologies applied in previous related phylogenetic studies

B-glucosidases

Phylogeny{ Methodology Gene Reference
Phylogenomics
Acer O, Bekler FM, Piringcioglu H, Giiven RG, Giiven K. Purification and characterization
Phylogenetic analysis . L of thermostable and detergent-stable a-amylase from Anoxybacillus sp. AH1. Food Technol
of 165 rRNA Neighbor-joining method 16STRNA 1 "Biotechnol. 2016, 54, 70-77. doi: 10.17133/ftb.54.01.16.4122. PMID: 27904395. PMCID:
PMC5105632.
Al-Kahem Al-Balawi TH, Wood AL, Solis A, Cooper T, Barabote RD. Anoxybacillus sp.
Phylogenetic analysis | Neighbor-joining and maximum 16S rRNA strain UARK-01, a new thermophilic soil bacterium with hyperthermostable alkaline laccase
of 16S rRNA likelihood methods activity. Curr Microbiol. 2017, 74, 762-771. doi: 10.1007/s00284-017-1239-5. Epub 2017
Apr 8. PMID: 28389772.
Atanassova M, Derekova A, Mandeva R, Sjeholm C, Kambourova M. Anoxybacillus
Phylogenetic analysis . - bogrovensis sp. nov., a novel thermophilic bacterium isolated from a hot spring in Dolni
of 165 rRNA Maximum likelihood method | 165 FRNA | g5 ‘Bulgaria. Int J Syst Evol Microbiol. 2008 58, 2359-2362. doi: 10.1099/ij5.0.65745-
0. PMID: 18842856.
Phvlogenetic analvsis Matpan-Bekler F, Guven K. Isolation and production of thermostable a-amylase from
yofglGS rRNAy Neighbor-joining method 16S rRNA thermophilic Anoxybacillus sp. KP1 from Diyadin hot spring in Agri, Turkey. Biologia.
2014, 69, 419-427. doi: 10.2478/s11756-014-0343-2.
Phvlogenetic analvsis Matpan-Bekler F, Yalaz S, Guven K. Molecular characterisation and numerical analysis of
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13964-13975. doi: 10.26327/RBL2018.150.
Phvlogenetic analvsis Chai YY, Kahar UM, Md Salleh M, Md lllias R, Goh KM. Isolation and characterization of
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Technol. 2012, 33, 1231-1238. doi: 10.1080/09593330.2011.618935. PMID: 22856294.
Phylogenetic analysis DT-Bgland | Chan CS, Sin LL, Chan KG, Shamsir MS, Manan FA, Sani RK, Goh KM. Characterization
of DT-Bgl and other Neighbor-joining method other of a glucose-tolerant B-glucosidase from Anoxybacillus sp. DT3-1. Biotechnol Biofuels.

B-glucosidases

2016, 9, 174. doi: 10.1186/s13068-016-0587-x. PMID: 27555880. PMCID: PMC4994278.

Phylogenetic analysis
of 16S rRNA

Maximum likelihood method

16S rRNA

Chen XG, Stabnikova O, Tay JH, Wang JY, Tay ST. Thermoactive extracellular proteases
of Geobacillus caldoproteolyticus sp. nov., from sewage sludge. Extremophiles. 2004, 8,
489-498. doi: 10.1007/s00792-004-0412-5. Epub 2004 Aug 21. PMID: 15322950.
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Chen J, Zheng J, Li Y, Hao HH, Chen JM. Characteristics of a novel thermophilic
heterotrophic bacterium, Anoxybacillus contaminans HA, for nitrification-aerobic

of 16S rRNA Neighbor-joining method 165 rRNA denitrification. Appl Microbiol Biotechnol. 2015, 99, 10695-10702. doi: 10.1007/s00253-
015-6870-0. Epub 2015 Aug 21. PMID: 26293335.
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51, 136-146. doi: 10.1002/jobm.201000115. Epub 2010 Nov 12. PMID: 21077116.
Cihan AC, Cokmus C, Koc M, Ozcan B. Anoxybacillus calidus sp. nov., a thermophilic
Phvlogenetic analvsis bacterium isolated from soil near a thermal power plant. Int J Syst Evol Microbiol. 2014, 64,
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Microbiol. 2014 Aug;64(Pt 8):2926. Erratum in: Int J Syst Evol Microbiol. 2014 Jul;64(Pt
7):2508. PMID: 24052627.
Coorevits A, Dinsdale AE, Halket G, Lebbe L, De Vos P, Van Landschoot A, Logan NA.
Taxonomic revision of the genus Geobacillus: emendation of Geobacillus, G.
stearothermophilus, G. jurassicus, G. toebii, G. thermodenitrificans and G.
Phvlogenetic analvsis thermoglucosidans (nom. corrig., formerly ‘thermoglucosidasius’); transfer of Bacillus
ylog y Maximum likelihood method 16S rRNA | thermantarcticus to the genus as G. thermantarcticus comb. nov.; proposal of Caldibacillus
of 16S rRNA - ) : ! .
debilis gen. nov., comb. nov.; transfer of G. tepidamans to Anoxybacillus as A. tepidamans
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Phvlogenetic analvsis | Neighbor-ioining and maximum Derekova A, Sjgholm C, Mandeva R, Kambourova M. Anoxybacillus rupiensis sp. Nov., a
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Phvlogenetic analvsis Dulger S, Demirbag Z, Belduz AO. Anoxybacillus ayderensis sp. nov. and Anoxybacillus
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of 16S rRNA
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Table S7. Details of strains used in genomic analysis

Name

NCBI Ref Seq Assembly Accession

Status

Geobacillus kaustophilus strain HTA426

GCF_000009785.1

Complete genome

Geobacillus genomo sp. 3 JF8

GCF_000445995.2

Complete genome

Geobacillus sp. 122ZAMOR1

GCF_001028085.1

Complete genome

Brevibacillus brevis DZQ7

GCF_001039275.2

Complete genome

Brevibacillus brevis NBRC 100599

GCF_000010165.1

Complete genome

Anoxybacillus amylolyticus DSM 15939

GCF_001634285.1

Complete genome

Anoxybacillus sp. BTM1

GCF_001634305.1

Complete genome

Anoxybacillus flavithermus WK1

GCF_000019045.1

Complete genome
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