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Bacillus

Bacillus velezensis

FBCC-B9392

Ruiz-Garcia C, Bejar V, Martinez-Checa F, Llamas |, Quesada E. Bacillus velezensis sp. nov., a surfactant-producing bacterium
isolated from the river Velez in Malaga, southern Spain. Int J Syst Evol Microbiol 2005; 55:191-195.

SSMH

X EIIME

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
MEXA BYEE 4FA 8012 164-34
GPS 36°26'53.5"N, 128°15'34.1"E
2a|g 4
HH{X| Reasoner's 2A agar (R2A)
2c 25°C
FALE 99.86%

>FBCC-B5352_16S rRNA
CTTGCTCCCTGATGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCT
GCCTGTAAGACTGGGATAACTCCGGGAAACCGGGGCTAATACCGGATGGT
TGTCTGAACCGCATGGTTCAGACATAAAAGGTGGCTTCGGCTACCACTTAC
AGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAG
GCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGA
GACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAAT
GGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGA
TCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTGCCGTTCAAATAGGGCGGC
ACCTTGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGC
CGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGG
GCTCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGG
GGAGGGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGTGGAA
TTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGTGGC
GAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGCGAAAGCGTGGGG
AGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCT
AAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCAC
TCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGG
GGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGA
ACCTTACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGACGTCCCC
TTCGGGGGCAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGT
GAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCC
AGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAG
GTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGT
GCTACAATGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCAATCC
CACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAAG
CTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCC
GGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTAACACCCGAA
GTCGGTGAGGTAACCTTTATGGAGCCAGCCGCCGAAGGTGGGACAGATGA
TTGGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGC

10 Useful Bacteria Bacillus
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Bacillus velezensis
FBCC-B6034

Ruiz-Garcia C, Bejar V, Martinez-Checa F, Llamas |, Quesada E. Bacillus velezensis sp. nov., a surfactant-producing bacterium
isolated from the river Velez in Malaga, southern Spain. Int J Syst Evol Microbiol 2005; 55:191-195.

SSMH

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
MEXA TN 22 ST 712 966-1
GPS 35°48'16.5"N, 128°28'00.5"E
2a|g 4
HH{X| Luria-Bertani agar(LB)
2c 25°C
FALE 99.93%

X EIIME

>FBCC-B6034_16S rRNA
TTTTGAGGTTTTGAATTCCGGCTCAGGACGAACGCTGGCGGCGTGC
CTAATACATGCAAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATG
TTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGAC
TGGGATAACTCCGGGAAACCGGGGCTAATACCGGATGGTTGTTTGAA
CCGCATGGTTCAGACATAAAAGGTGGCTTCGGCTACCACTTACAGATG
GACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGG
CGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGAC
TGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTT
CCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGA
AGGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTGCCG
TTCAAATAGGGCGGCACCTTGACGGTACCTAACCAGAAAGCCACGGC
TAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGT
CCGGAATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTG
ATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGG
GAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGA
AATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTG
GTCTGTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGA
TTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTA
GGGGGTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCG
CCTGGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGG
GGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCG
AAGAACCTTACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGA
CGTCCCCTTCGGGGGCAGAGTGACAGGTGGTGCATGGTTGTCGTCA
GCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCC
TTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCG
GTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCC
TTATGACCTGGGCTACACACGTGCTACAATGGACAGAACAAAGGGCA
GCGAAACCGCGAGGTTAAGCCAATCCCACAAATCTGTTCTCAGTTCG
GATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTAATC
GCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACAC
CGCCCGTCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGAGGTA
ACCTTTTAGGAGCCAGCCGCCGAANGTGGGACAGATGATTGGGGTG
AGTCTAAAAGGGGTGA
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Bacillus

SSMH

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
MEXA iT&<A| 57 58S 850-5
GPS 35°56'20.2"N, 128°33'26.6"E
2a|2l =T2N
HH{X| Luria-Bertani agar(LB)
2c 25°C
FALE 98.91%

Bacillus licheniformis
FBCC-B6099

Chester FD. A Manual of Determinative Bacteriology. The MacMillan Co., New York, 1901.

X EIIME

>FBCC-B6059_16S rRNA
TTGGGTTTGGTGTTCCGTTCAGGACGAACGCGGGCGGCGTGCTTAA
TCCATGCAAGTCGAGCGGACCGACGGGAGCTTGTTCCCTTAGTTCAG
CGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAGGACTGG
GATAATTCCGGGAAACCGGGGTTAATACCGGATGCTTGATTGACCCGC
ATGGTTCAATCATAAAAGGTGGCTTTTAGCTACCACTTACAGATGGACC
CGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGAC
GATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAG
ACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGC
AATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGT
TTTCGGATCGTAAAACTCTGTTGTTAGGGAAGAACAAGTACCGTTCGA
ATAGGGCGGCACCTTGACGGTACCTAACCAGAAAGCCACGGCTAACT
ACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGG
AATTATTGGGCGTAAAGCGCGCGCAGGCGGTTTCTTAAGTCTGATGT
GAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGGAA
CTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAAT
GCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGT
CTGTAACTGACGCTGAGGCGCGAAAGCGTGGGGAGCGAACAGGATT
AGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGA
GGGTTTCCGCCCTTTAGTGCTGCAGCAAACGCATTAAGCACTCCGCC
TGGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGGGG
CCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAA
GAACCTTACCAGGTCTTGACATCCTCTGACAACCCTAGAGATAGGGCT
TCCCCTTCGGGGGCAGAGTGACAGGTGGTGCATGGTTGTCGTCAGC
TCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTT
GATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGG
TGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCT
TATGACCTGGGCTACACACGTGCTACAATGGGCAGAACAAAGGGCAG
CGAAGCCGCGAGGCTAAGCCAATCCCACAAATCTGTTCTCAGTTCGG
ATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTAATC
GCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACAC
CGCCCGTCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGAGGTA
ACCTTTTGGAGCCAGCCGCCGAAAGGTGGACAGATGATTTGGGTGA
GTCACACGGGGGGGCCCCCTAAAAAA

14 Useful Bacteria Bacillus
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- Bacillus stercoris
FBCC-B6062

Dunlap CA, Bowman MJ, Zeigler DR. Promotion of Bacillus subtilis subsp. inaquosorum, Bacillus subtilis subsp. spizizenii and
Bacillus subtilis subsp. stercoris to species status. Antonie Van Leeuwenhoek 2020; 113:1-12.

SSMH X EIIME

: >FBCC-B6062_165 rRNA
Phylum Bacillota TTTTGATTTGTGAGATCCGCTCAGGACGAACGCTGGCGGCGTGCCTA

ATACATGCAAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATGTTAG
Class Bacilli CGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGG
GATAACTCCGGGAAACCGGGGCTAATACCGGATGCTTGTTTGAACCG
CATGGTTCAAACATAAAAGGTGGCTTCGGCTACCACTTACAGATGGAC

Order Bacillales CCGCGGCGCATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCGAC
GATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAG
Family Bacillaceae ACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGC

AATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGT

; TTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTACCGTTCGA

Genus Bacillus ATAGGGCGGTACCTTGACGGTACCTAACCAGAAAGCCACGGCTAACT
ACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGG
AATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTG
AAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGGAAC
TTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATG

=3 CGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTC
TGTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTA

PuESPNLE] CHoTtolA| 201 =X _ GATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGGG
HExI H&eAl 57 SHS 850-5 GGTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCT
GGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGGGGC

GPS 35°56'20.2"N 128°33'26.6"E CCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAG

AACCTTACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGACGT
CCCCTTCGGGGGCAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCT

a2l =2 CGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTG
ATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGT
GACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTT

HHX| Luria-Bertani agar(LB) ATGACCTGGGCTACACACGTGCTACAATGGACAGAACAAAGGGCAGC

GAAACCGCGAGGTTAAGCCAATCCCACAAATCTGTTCTCAGTTCGGAT
CGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTAATCGC
e 25°C GGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCG

CCCGTCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGAGGTAAC
CTTTTAGGAGCCAGCCGCCGAAAGTGGGACAGATGATTGGGGTGAG
oAtE 99.93% TCAAAAGGGGGGCCCCCCCAAAAAA

16 seful Bacteria Bacillus
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Bacillus tequilensis

Gatson JW, Benz BF, Chandrasekaran C, Satomi M, Venkateswaran K, Hart ME. Bacillus tequilensis sp. nov., isolated from a
2000-year-old Mexican shaft-tomb, is closely related to Bacillus subtilis. Int J Syst Evol Microbiol 2006; 56:1475-1484.

SSMH

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
MEXA iT&<A| 57 58S 850-5
GPS 35°56'20.2"N, 128°33'26.6"E
2a|g 4
HH{X| Luria-Bertani agar(LB)
2c 25°C
FALE 99.93%

X EIIME

>FBCC-B6063_16S rRNA
TTTTGAGGTTTTGGAAACCGGTCAGGACGAACGCTGGCGGCGTGCC
TAATACATGCAAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATGTT
AGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACT
GGGATAACTCCGGGAAACCGGGGCTAATACCGGATGGTTGTTTGAAC
CGCATGGTTCAAACATAAAAGGTGGCTTCGGCTACCACTTACAGATGG
ACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGC
AACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACT
GAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTC
CGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAA
GGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTACCGTT
CGAATAGGGCGGTACCTTGACGGTACCTAACCAGAAAGCCACGGCTA
ACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCC
GGAATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGAT
GTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGG
AACTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAA
ATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTG
GTCTGTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGG
ATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTA
GGGGGTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCG
CCTGGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGG
GGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCG
AAGAACCTTACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGA
CGTCCCCTTCGGGGGCAGAGTGACAGGTGGTGCATGGTTGTCGTCA
GCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCC
TTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCG
GTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCC
TTATGACCTGGGCTACACACGTGCTACAATGGACAGAACAAAGGGCA
GCGAAACCGCGAGGTTAAGCCAATCCCACAAATCTGTTCTCAGTTCG
GATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTAAT
CGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACA
CCGCCCGTCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGAGG
TAACCTTTTAGGAGCCAGCCGCCGAAGGTGGGACAGATGATTGNNGT
GAGTCAAANNGGGGGNNNCGCCTAAAA
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- Bacillus stercoris

 FBCC-B6064

Dunlap CA, Bowman MJ, Zeigler DR. Promotion of Bacillus subtilis subsp. inaquosorum, Bacillus subtilis subsp. spizizenii and
Bacillus subtilis subsp. stercoris to species status. Antonie Van Leeuwenhoek 2020; 113:1-12.

SSMH

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
MEXA iT&<A| 57 58S 850-5
GPS 35°56'20.2"N, 128°33'26.6"E
=23 B
HH{X| Luria-Bertani agar(LB)
2c 25°C
FALE 100%

X EIIME

>FBCC-B6064_16S rRNA
TTTTGAGGTTTTGGGATCTGGTCAGGACGAACGCTGGCGGCGTGCC
TAATACATGCAAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATGTT
AGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACT
GGGATAACTCCGGGAAACCGGGGCTAATACCGGATGCTTGTTTGAAC
CGCATGGTTCAAACATAAAAGGTGGCTTCGGCTACCACTTACAGATGG
ACCCGCGGCGCATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCG
ACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTG
AGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCC
GCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAG
GTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTACCGTTC
GAATAGGGCGGTACCTTGACGGTACCTAACCAGAAAGCCACGGCTAA
CTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCG
GAATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGT
GAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGGAA
CTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAAT
GCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGT
CTGTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATT
AGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGG
GGGTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCC
TGGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGGGG
CCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAA
GAACCTTACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGACG
TCCCCTTCGGGGGCAGAGTGACAGGTGGTGCATGGTTGTCGTCAGC
TCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTT
GATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGG
TGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCT
TATGACCTGGGCTACACACGTGCTACAATGGACAGAACAAAGGGCAG
CGAAACCGCGAGGTTAAGCCAATCCCACAAATCTGTTCTCAGTTCGG
ATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTAATC
GCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACAC
CGCCCGTCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGAGGTA
ACCTTTTAGGAGCCAGCCGCCGAANGTGGGACAGATGATTGGGGTG
AGTCTANNNGGGGGTACCCGTAAAA
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Bacillus

Bacillus tequilensis
FBCC-B6066

Gatson JW, Benz BF, Chandrasekaran C, Satomi M, Venkateswaran K, Hart ME. Bacillus tequilensis sp. nov., isolated from a
2000-year-old Mexican shaft-tomb, is closely related to Bacillus subtilis. Int J Syst Evol Microbiol 2006; 56:1475-1484.

B2 XX &I

. >FBCC-B6066_16S rRNA
Phylum Bacillota TTTTGAGGTTGTGAACCTGCTCAGGACGAACGCTGGCGGCGTGCCT

AATACATGCAAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATGTTA
Class Bacilli GCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTG
GGATAACTCCGGGAAACCGGGGCTAATACCGGATGGTTGTTTGAACC
GCATGGTTCAAACATAAAAGGTGGCTTCGGCTACCACTTACAGATGGA

Order Bacillales CCCGCGGCGCATTAGCTAGT TGGTGAGGTAACGGCTCACCAAGGCA
ACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTG
Family Bacillaceae AGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCC

GCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAG

) GTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTACCGTTC

Genus Bacillus GAATAGGGCGGTACCTTGACGGTACCTAACCAGAAAGCCACGGCTAA
CTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCG
GAATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGT
GAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGGAA
CTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAAT

=3y GCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGT
CTGTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATT

KHRIK[ o A B ERE _ AGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGG
US U ESHA 57 SHS 850-5 GGGTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCC
TGGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGGGG

GPS 35°56'20.2"N 128°33'26.6"E CCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAA

GAACCTTACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGACG
TCCCCTTCGGGGGCAGAGTGACAGGTGGTGCATGGTTGTCGTCAGC
2|9 o TCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTT

GATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGG
TGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCT
" ia- i TATGACCTGGGCTACACACGTGCTACAATGGACAGAACAAAGGGCAG
i3 Luria-Bertani agar(LB) CGAAACCGCGAGGTTAAGCCAATCCCACAAATCTGTTCTCAGTTCGG
ATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTAATC
e 25°C GCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACAC

CGCCCGTCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGAGGTA
ACCTTTTAGGAGCCAGCCGCCGAAGGTGGGACAGATGATTGGGGTG
AT 99.93% AGCTAAACGGGGGGGGCCCCTCAAAAA
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" Bacillus tequilensis
FBCC-B6068

Gatson JW, Benz BF, Chandrasekaran C, Satomi M, Venkateswaran K, Hart ME. Bacillus tequilensis sp. nov., isolated from a
2000-year-old Mexican shaft-tomb, is closely related to Bacillus subtilis. Int J Syst Evol Microbiol 2006; 56:1475-1484.

SSMH X EIIME

~ >FBCC-B6068_165 rRNA
Phylum Bacillota TTTTGAGTTTGGGATTCTGCTCAGGACGAACGCTGGCGGCGTGCCTA

ATACATGCAAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATGTTAG
Class Bacilli CGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGG
GATAACTCCGGGAAACCGGGGCTAATACCGGATGGTTGTTTGAACCG
CATGGTTCAAACATAAAAGGTGGCTTCGGCTACCACTTACAGATGGAC

Order Bacillales CCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGC TCACCAAGGCAA
COATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGA
Family Bacillaceae GACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCG

CAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGG

; TTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTACCGTTCG

Genus Bacillus AATAGGGCGGTACCTTGACGGTACCTAACCAGAAAGCCACGGCTAAC
TACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGG
AATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTG
AAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGGAAC
TTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATG

=3 CGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTC
TGTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTA

xIx|od Tod A B s aE. GATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGGG
HERS TS 57 SHS 850-5 GGTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCT
GGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGGGGC

o RInA S 0R2I0R AN CCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAG

e 35°56'20.2"N, 128°33'26.6"E AACCTTACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGACGT
CCCCTTCGGGGGCAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCT

2ajg cha CGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTG
ATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGT
GACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTT

HH] Luria-Bertani agar(LB) ATGACCTGGGCTACACACGTGCTACAATGGACAGAACAAAGGGCAGC

GAAACCGCGAGGTTAAGCCAATCCCACAAATCTGTTCTCAGTTCGGAT
CGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTAATCGC
e 25°C GGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCG

CCCGTCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGAGGTAAC
CTTTTAGGAGCCAGCCGCCGAAGGTGGGACAGATGATTGGGGTGAG
oAtE 99.93% TCTAAAAGGGGGGGCCCCCCATAAA
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Bacillus sonorensis

~ FBCC-B6070

Palmisano MM, Nakamura LK, Duncan KE, Istock CA, Cohan FM. Bacillus sonorensis sp. nov., a close relative of Bacillus
licheniformis, isolated from soil in the Sonoran Desert, Arizona. Int J Syst Evol Microbiol 2001; 51:1671-1679.

SSMH

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
HMEXA iT&<A| 57 58S 850-5
GPS 35°56'20.2"N, 128°33'26.6"E
=23 B
HH{X| Luria-Bertani agar(LB)
2c 25°C
FALE 99.86%

X EIIME

>FBCC-B6070_16S rRNA
CTTTTGAGTTTGAGGATCTGGCTCAGGACGAACGCTGGCGGCGTGC
CTAATACATGCAAGTCGAGCGAACCGACGGGAGCTTGCTCCCTTAGG
TTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGAC
TGGGATAACTCCGGGAAACCGGGGCTAATACCGGATGCTTGATTGAA
CCGCATGGTTCAATTATAAAAGGTGGCTTTTAGCTACCACTTACAGATG
GACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGG
CGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGAC
TGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTT
CCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGA
AGGTTTTCGGATCGTAAAACTCTGTTGTTAGGGAAGAACAAGTACCGT
TCGAACAGGGCGGTGCCTTGACGGTACCTAACCAGAAAGCCACGGC
TAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGT
CCGGAATTATTGGGCGTAAAGCGCGCGCAGGCGGTTTCTTAAGTCTG
ATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGG
GAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGA
AATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTG
GTCTGTAACTGACGCTGAGGCGCGAAAGCGTGGGGAGCGAACAGG
ATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTA
GAGGGTTTCCGCCCTTTAGTGCTGCAGCAAACGCATTAAGCACTCCG
CCTGGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGG
GGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCG
AAGAACCTTACCAGGTCTTGACATCCTCTGACACCCCTAGAGATAGGG
CTTCCCCTTCGGGGGCAGAGTGACAGGTGGTGCATGGTTGTCGTCA
GCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCC
TTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCG
GTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCC
TTATGACCTGGGCTACACACGTGCTACAATGGGCAGAACAAAGGGCA
GCGAAGCCGCGAGGCTAAGCCAATCCCACAAATCTGCTCTCAGTTCG
GATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTAAT
CGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACA
CCGCCCGTCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGAGGT
AACCTTTTGGAGCCAGCCGCCGAAGGTGGGACAGATGATTGGGGTG
AGTCTACCGCGGGGGCTCCCCAAAAAA
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Bacillus tequilensis
FBCC-B6072

Gatson JW, Benz BF, Chandrasekaran C, Satomi M, Venkateswaran K, Hart ME. Bacillus tequilensis sp. nov., isolated from a
2000-year-old Mexican shaft-tomb, is closely related to Bacillus subtilis. Int J Syst Evol Microbiol 2006; 56:1475-1484.

SSMH X EIIME

~ >FBCC-B6072_165 rRNA
Phylum Bacillota CTTTTGAGTATGATTCTGGCTCAGGACGAACGCTGGCGGCGTGCCTA

ATACATGCAAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATGTTAG
Class Bacilli CGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGG
GATAACTCCGGGAAACCGGGGCTAATACCGGATGGTTGTTTGAACCG
CATGGTTCAAACATAAAAGGTGGCTTCGGCTACCACTTACAGATGGAC

Order Bacillales CCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGC TCACCAAGGCAA
COATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGA
Family Bacillaceae GACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCG

CAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGG

; TTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTACCGTTCG

Genus Bacillus AATAGGGCGGTACCTTGACGGTACCTAACCAGAAAGCCACGGCTAAC
TACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGG
ATTTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTG
AAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGGAAC
TTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATG

=3 CGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTC
TGTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTA

PESPNLE] CHoTtolA| 201 =X _ GATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGGG
HExI H&eAl 57 SHS 850-5 GGTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCT
GGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGGGGC

GPS 35°56'20.2"N 128°33'26.6"E CCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAG

AACCTTACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGACGT
CCCCTTCGGGGGCAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCT

2a|el =2 CGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTG
ATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGT
GACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTT

HHX| Luria-Bertani agar(LB) ATGACCTGGGCTACACACGTGCTACAATGGACAGAACAAAGGGCAGC

GAAACCGCGAGGTTAAGCCAATCCCACAAATCTGTTCTCAGTTCGGAT
CGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTAATCGC
ez 25°C GGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCG

CCCGTCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGAGGTAAC
CTTTTAGGAGCCAGCCGCCGAAGGTGGGACAGATGATTGGGGTGAG
oAtE 99.86% TCTACCCGGGGGTGCCCCCTTAAAAA
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" Bacillus tequilensis
FBCC-B6079

Gatson JW, Benz BF, Chandrasekaran C, Satomi M, Venkateswaran K, Hart ME. Bacillus tequilensis sp. nov., isolated from a
2000-year-old Mexican shaft-tomb, is closely related to Bacillus subtilis. Int J Syst Evol Microbiol 2006; 56:1475-1484.

SSMH

X EIIME

>FBCC-B6079_16S rRNA
CTGAGGTTGATAATTCGCTCAGGACGAACGCTGGCGGCGTGCCTAAT
ACATGCAAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATGTTAGC
GGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGGG
ATAACTCCGGGAAACCGGGGCTAATACCGGATGGTTGTTTGAACCGC
ATGGTTCAAACATAAAAGGTGGCTTCGGCTACCACTTACAGATGGACC
CGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCAAC
GATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAG
ACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGC
AATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGT
TTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTACCGTTCGA
ATAGGGCGGTACCTTGACGGTACCTAACCAGAAAGCCACGGCTAACT
ACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGG
AATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTG
AAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGGAAC
TTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATG
CGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCT
GTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAG
ATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGGGG
GTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTG
GGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGGGGCC
CGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAA
CCTTACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGACGTCC
CCTTCGGGGGCAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCG
TGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGAT
CTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGTGA
CAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTAT
GACCTGGGCTACACACGTGCTACAATGGACAGAACAAAGGGCAGCG
AAACCGCGAGGTTAAGCCAATCCCACAAATCTGTTCTCAGTTCGGATC
GCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTAATCGCG
GATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGC
CCGTCACACCACGAGAGTTTGTACACCCGAAGTCGGTGAGGTAACCT
TTTAGGAGCCAGCCGCCGAAGGTGGGACAGATGATTGGGGTGAGTC
AAAAGGGGGTGGGCCCCCAATAAAA

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
MEXA iT&<A| 57 58S 850-5
GPS 35°56'20.2"N, 128°33'26.6"E
2a|g 4
HH{X| Luria-Bertani agar(LB)
2= 25°C
FALE 99.93%
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Bacillus subtilis
FBCC-B6092

Cohn F. Untersuchungen Uber Bakterien. In: Cohn F (eds), Beitrage zur Biologie der Pflanzen 1 (Heft 2), 1872, Max Mlller,
Breslau, 1875, p. 127-224.

SSMH

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
MEXA iT&<A| 57 58S 850-5
GPS 35°56'20.2"N, 128°33'26.6"E
2a|g 4
HH{X| Luria-Bertani agar(LB)
2c 25°C
FALE 99.73%

X EIIME

>FBCC-B6092_16S rRNA
TTTTGAGTTTGAGATCCTGCTCAGGACGAACGCTGGCGGCGTGCCTA
ATACATGCAAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATGTTAG
CGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGG
GATAACTCCGGGAAACCGGGGCTAATACCGGATGGTTGTTTGAACCG
CATGGTTCAGACATAAAAGGTGGCTTCGGCTACCACTTACAGATGGAC
CCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGA
CGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGA
GACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCG
CAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGG
TTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTGCCGTTCA
AATAGGGCGGCACCTTGACGGTACCTAACCAGAAAGCCACGGCTAAC
TACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGG
AATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTG
AAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGGAAC
TTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATG
CGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTC
TGTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTA
GATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGGG
GGTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCT
GGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGGGGC
CCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAG
AACCTTACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGACGT
CCCCTTCGGGGGCAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCT
CGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTG
ATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGT
GACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTT
ATGACCTGGGCTACACACGTGCTACAATGGACAGAACAAAGGGCAGC
GAAACCGCGAGGTTAAGCCAATCCCACAAATCTGTTCTCAGTTCGGAT
CGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTAATCGC
GGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCG
CCCGTCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGAAGTAAC
CTTTTAGGAGCCAGCCGCCGAANGTGGGACAGATGATTGGGGTGAG
TCTACAAAGGGGTTACCGTAAA

32



= 2y

Antifungal Activity
Colletotrichum gloeosporioides Fusarium oxysporum

==
AlEMEIEx|
Plant Growth Promotion

BEOS0
Siderophore production

L ES
Enzyme Activity

BED31

Protease Xylanase

Useful Bacteria Bacillus

33



- Bacillus altitudinis
FBCC-B6131

Shivaiji S, Chaturvedi P, Suresh K, Reddy GS, Dutt CB, Wainwright M, Narlikar JV, Bhargava PM. Bacillus aerius sp. nov., Bacillus
aerophilus sp. nov., Bacillus stratosphericus sp. nov. and Bacillus altitudinis sp. nov., isolated from cryogenic tubes used for
collecting air samples from high altitudes. Int J Syst Evol Microbiol 2006; 56:1465-1473.

SSMH

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
pftt=
HMEXA FUEL ZBA SLUH LE| 348-7
GPS 36°08'08.3"N, 128°03'53.7"E
=23 EQ
HH{X| Luria-Bertani agar(LB)
2c 25°C
FALE 100%

X EIIME

>FBCC-B6131_16S rRNA
ATGAGTTTGATTCTGCCTCAGGACGAACGCTGGCGGCGTGCCTAATA
CATGCAAGTCGAGCGGACAGAAGGGAGCTTGCTCCCGGATGTTAGC
GGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGGG
ATAACTCCGGGAAACCGGAGCTAATACCGGATAGTTCCTTGAACCGCA
TGGTTCAAGGATGAAAGACGGTTTCGGCTGTCACTTACAGATGGACC
CGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGAC
GATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAG
ACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGC
AATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGT
TTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTGCAAGAGTA
ACTGCTTGCACCTTGACGGTACCTAACCAGAAAGCCACGGCTAACTA
CGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGA
ATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTGA
AAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGAAACTT
GAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCG
TAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGT
AACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGAT
ACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGGGGG
TTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGG
GGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGGGGCCC
GCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAAC
CTTACCAGGTCTTGACATCCTCTGACAACCCTAGAGATAGGGCTTTCC
CTTCGGGGACAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGT
GTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGATC
TTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGTGAC
AAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATG
ACCTGGGCTACACACGTGCTACAATGGACAGAACAAAGGGCTGCGA
GACCGCAAGGTTTAGCCAATCCCACAAATCTGTTCTCAGTTCGGATCG
CAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTAATCGCGG
ATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCC
CGTCACACCACGAGAGTTTGCAACACCCGAAGTCGGTGAGGTAACCT
TTATGGAGCCAGCCGCCGAAGGTGGGGCAGATGATTGGGGTGAAGT
CGTAACAAGGGTAGCCGTAAAA
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Bacillus siamensis
FBCC-B6196

Sumpavapol P, Tongyonk L, Tanasupawat S, Chokesajjawatee N, Luxananil P, Visessanguan W. Bacillus siamensis sp. nov.,
isolated from salted crab (poo-khem) in Thailand. Int J Syst Evol Microbiol 2010; 60:2364-2370.

SSMH

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
HMEXA AT N 7ok o|M2| 56
GPS 35°43'54.9"N, 128°08'27.4"E
2a|2l EQ
HH{X| Luria-Bertani agar(LB)
2c 25°C
FALE 99.39%

X EIIME

>FBCC-B6156_16S rRNA
TTTTGATTTTGTTGATTCTGCTCAGGACGAACGCTGGCGGCGTGCCT
AATACATGCAAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATGTTA
GCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTG
GGATAACTCCGGGAAACCGGGGCTAATACCGGATGGTTGTCTGAACC
GCATGGTTCAGACATAAAAGGTGGCTTCGGCTACCACTTACAGATGGA
CCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCG
ACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTG
AGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATTTTCC
GCAATGGACGAAAGTTTGACGGAGCAACGCCGCGTGAGTGATGAAG
GTTTTCGGATTGTAAAGCTTTGTTGTTAGGGAAGAACAAGTGCCGTTC
AAATAGGGCGGCACCTTGACGGTACCTAACCAGAAAGCCACGGCTAA
CTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCCAGCGTTGTCCG
GAATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTTTTAAGTTTGATGT
GAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGGAA
CTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAAT
GCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGT
CTGTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATT
AGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGG
GGGTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCC
TGGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGGGG
CCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAA
GAACCTTACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGACG
TCCCCTTCGGGGGCAGAGTGACAGGTGGTGCATGGTTGTCGTCAGC
TCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTT
GATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGG
TGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCT
TATGACCTGGGCTACACACGTGCTACAATGGACAGAACAAAGGGCAG
CGAAACCGCGAGGTTAAGCCAATCCCACAAATCTGTTCTCAGTTCGG
ATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTAATC
GCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACAC
CGCCCGTCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGAGGTA
ACCTTTATGGAGCCAGCCGCCGAAGGTGGGACAGATGATTGGGGTGA
GTCACCANGGGGGGGCCCCCCATAAA
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 Bacillus siamensis
FBCC-B6197

Sumpavapol P, Tongyonk L, Tanasupawat S, Chokesajjawatee N, Luxananil P, Visessanguan W. Bacillus siamensis sp. nov.,
isolated from salted crab (poo-khem) in Thailand. Int J Syst Evol Microbiol 2010; 60:2364-2370.

S

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
HMEXA AT gHF 7ok o|M2| 56
GPS 35°43'54.9"N, 128°08'27.4"E
=23 EQ
HH{X| Luria-Bertani agar(LB)
2c 25°C
FALE 99.73%

X EIIME

>FBCC-B6157_16S rRNA
TTTTGAAGTTTGTGATCCTGCTCAGGACGAACGCTGGCGGCGTGCCT
AATACATGCAAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATGTTA
GCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTG
GGATAACTCCGGGAAACCGGGGCTAATACCGGATGGTTGTCTGAACC
GCATGGTTCAGACATAAAAGGTGGCTTCGGCTACCACTTACAGATGG
ACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGC
GACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACT
GAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTC
CGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAA
GGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTGCCGT
TCAAATAGGGCGGCACCTTGACGGTACCTAACCAGAAAGCCACGGC
TAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGT
CCGGAATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTG
ATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGG
GAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGA
AATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTG
GTCTGTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGG
ATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTA
GGGGGTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCG
CCTGGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGG
GGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCG
AAGAACCTTACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGA
CGTCCCCTTCGGGGGCAGAGTGACAGGTGGTGCATGGTTGTCGTCA
GCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCC
TTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCG
GTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCC
TTATGACCTGGGCTACACACGTGCTACAATGGACAGAACAAAGGGCA
GCGAAACCGCGAGGTTAAGCCAATCCCACAAATCTGTTCTCAGTTCG
GATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTAAT
CGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACA
CCGCCCGTCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGAGGT
ACCNTTTATGGAGCCAGCCGCCGAAAGTGGGACAGATGATTGGGGTG
AGCTAACAAGGGGGGGCCCCCCAATAA
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FBCC-B6198

Sumpavapol P, Tongyonk L, Tanasupawat S, Chokesajjawatee N, Luxananil P, Visessanguan W. Bacillus siamensis sp. nov.,
isolated from salted crab (poo-khem) in Thailand. Int J Syst Evol Microbiol 2010; 60:2364-2370.

SSMH

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
MEXA AT gHF 7ok 0| M2| 56
GPS 35°43'54.9"N, 128°08'27.4"E
2a|2l EQ
HH{X| Luria-Bertani agar(LB)
2c 25°C
FALE 99.80%

X EIIME

>FBCC-B6158_16S rRNA
TTTTGAGTTTGGATCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAA
TACATGCAAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATGTTAG
CGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGG
GATAACTCCGGGAAACCGGGGCTAATACCGGATGGTTGTCTGAACCG
CATGGTTCAGACATAAAAGGTGGCTTCGGCTACCACTTACAGATGGAC
CCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGA
CGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGA
GACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCG
CAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGG
TTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTGCCGTTCA
AATAGGGCGGCACCTTGACGGTACCTAACCAGAAAGCCACGGCTAAC
TACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGG
AATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTG
AAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGGAAC
TTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATG
CGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTC
TGTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTA
GATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGGG
GGTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCT
GGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGGGGC
CCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAG
AACCTTACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGACGT
CCCCTTCGGGGGCAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCT
CGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTG
ATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGT
GACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTT
ATGACCTGGGCTACACACGTGCTACAATGGACAGAACAAAGGGCAGC
GAAACCGCGAGGTTAAGCCAATCCCACAAATCTGTTCTCAGTTCGGAT
CGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTAATCGC
GGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCG
CCCGTCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGAGGTAAC
CTTTATGGAGCCAGCCGCCGAAGGTGGGACAGATGATTTGGGTGATC
ACAAAGGGGGGGCCCCCAAAAAA
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Bacillus siamensis
FBCC-B6109

Sumpavapol P, Tongyonk L, Tanasupawat S, Chokesajjawatee N, Luxananil P, Visessanguan W. Bacillus siamensis sp. nov.,
isolated from salted crab (poo-khem) in Thailand. Int J Syst Evol Microbiol 2010; 60:2364-2370.

SSMH

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
MEXA AT gHF 7ok 0| M2| 56
GPS 35°43'54.9"N, 128°08'27.4"E
2a|2l EQ
HH{X| Luria-Bertani agar(LB)
2c 25°C
FALE 99.86%

X EIIME

>FBCC-B6159_16S rRNA
TTTTGAAGTTTTTGATCTCTGCTCAGGACGAACGCTGGCGGCGTGCC
TAATACATGCAAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATGTT
AGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACT
GGGATAACTCCGGGAAACCGGGGCTAATACCGGATGGTTGTCTGAAC
CGCATGGTTCAGACATAAAAGGTGGCTTCGGCTACCACTTACAGATGG
ACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGC
GACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACT
GAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTC
CGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAA
GGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTGCCGT
TCAAATAGGGCGGCACCTTGACGGTACCTAACCAGAAAGCCACGGC
TAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGT
CCGGAATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTG
ATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGG
GAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGA
AATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTG
GTCTGTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGA
TTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTA
GGGGGTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCG
CCTGGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGG
GGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCG
AAGAACCTTACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGA
CGTCCCCTTCGGGGGCAGAGTGACAGGTGGTGCATGGTTGTCGTCA
GCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCC
TTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCG
GTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCC
TTATGACCTGGGCTACACACGTGCTACAATGGACAGAACAAAGGGCA
GCGAAACCGCGAGGTTAAGCCAATCCCACAAATCTGTTCTCAGTTCG
GATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTAAT
CGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACA
CCGCCCGTCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGAGGT
AACCTTTATGGAGCCAGCCGCCGAA
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Bacillus
FBCC-B6160

Sumpavapol P, Tongyonk L, Tanasupawat S, Chokesajjawatee N, Luxananil P, Visessanguan W. Bacillus siamensis sp. nov.,
isolated from salted crab (poo-khem) in Thailand. Int J Syst Evol Microbiol 2010; 60:2364-2370.

SSMH

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
HMEXA AT N 7ok o|M2| 56
GPS 35°43'54.9"N, 128°08'27.4"E
2a|2l EQ
HH{X| Luria-Bertani agar(LB)
2c 25°C
FALE 99.52%

siamensis

X EIIME

>FBCC-B6160_16S rRNA
CCGGTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGA
GCGGACAGATGGGAGCTTGCTCCCTGATGTTAGCGGCGGACGGGTG
AGTAACACGTGGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAA
ACCGGGGCTAATACCGGATGGTTGTCTGAACCGCATGGTTCAGACAT
AAAAGGTGGCTTCGGCTACCACTTACAGATGGACCCGCGGCGCATTA
GCTAGTTGGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCG
ACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGA
CTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAG
TCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAA
AGCTCTGTTGTTAGGGAAGAACAAGTGCCGTTCAAATAGGGCGGCAC
CTTGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAG
CCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGT
AAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGG
CTCAACCGGGGAGGGTCATTGGAAACTGGGGAACTTGAGTGCAGAA
GAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTG
GAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGC
TGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTA
GTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCC
CTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGG
TCGCAAGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCG
GTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGG
TCTTGACATCCTCTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGG
CAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGAT
GTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCA
GCATTCAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAG
GAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTA
CACACGTGCTACAATGGACAGAACAAAGGGCAGCGAAACCGCGAGG
TTAAGCCAATCCCACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAA
CTCGACTGCGTGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGC
CGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCA
CGAGAGTTTGTAACACCCGAAGTCGGTGAGGTAACCTTTATGGAGCC
AGCCGCCCGAAGGTGGACAGATGATTGGGGTGATCTA
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 Bacillus siamensis
FBCC-B6161

Sumpavapol P, Tongyonk L, Tanasupawat S, Chokesajjawatee N, Luxananil P, Visessanguan W. Bacillus siamensis sp. nov.,
isolated from salted crab (poo-khem) in Thailand. Int J Syst Evol Microbiol 2010; 60:2364-2370.

S

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
KHEXS ZHEE PN 710k 0] M2| 56
GPS 35°43'54.9"N, 128°08'27.4"E
=22 EQF
HHX] Luria-Bertani agar(LB)
= 25°C
FAE 99.80%

FOxt&IIME

>FBCC-B6161_16S rRNA
TCCGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGA
GCGGACAGATGGGAGCTTGCTCCCTGATGTTAGCGGCGGACGGGTG
AGTAACACGTGGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAA
ACCGGGGCTAATACCGGATGGTTGTCTGAACCGCATGGTTCAGACATA
AAAGGTGGCTTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAG
CTAGTTGGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCGAC
CTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACT
CCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTC
TGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAG
CTCTGTTGTTAGGGAAGAACAAGTGCCGTTCAAATAGGGCGGCACCT
TGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCC
GCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAA
AGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCT
CAACCGGGGAGGGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGA
GGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGA
GGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTG
AGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGT
CCACGCCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCT
TAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTC
GCAAGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGT
GGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTC
TTGACATCCTCTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGGCA
GAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGT
TGGGTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGC
ATTCAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAA
GGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACAC
ACGTGCTACAATGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTA
AGCCAATCCCACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTC
GACTGCGTGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGC
GGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGA
GAGTTTGTACACCCGAAGTCGGTGAGGTACC
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Bacillus siamensis
FBCC-B6162

Sumpavapol P, Tongyonk L, Tanasupawat S, Chokesajjawatee N, Luxananil P, Visessanguan W. Bacillus siamensis sp. nov.,
isolated from salted crab (poo-khem) in Thailand. Int J Syst Evol Microbiol 2010; 60:2364-2370.

SSMH

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
MEXA AT gHF 7ok 0| M2| 56
GPS 35°43'54.9"N, 128°08'27.4"E
2a|2l EQ
HH{X| Luria-Bertani agar(LB)
2c 25°C
FALE 99.80%

X EIIME

>FBCC-B6162_16S rRNA
TTTTGAGGTTGGGGTATCTGCTCAGGACGAACGCTGGCGGCGTGCC
TAATACATGCAAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATGTT
AGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACT
GGGATAACTCCGGGAAACCGGGGCTAATACCGGATGGTTGTCTGAAC
CGCATGGTTCAGACATAAAAGGTGGCTTCGGCTACCACTTACAGATGG
ACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGC
GACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACT
GAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTC
CGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAA
GGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTGCCGT
TCAAATAGGGCGGCACCTTGACGGTACCTAACCAGAAAGCCACGGC
TAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGT
CCGGAATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTG
ATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGG
GAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGA
AATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTG
GTCTGTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGG
ATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTA
GGGGGTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCG
CCTGGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGG
GGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCG
AAGAACCTTACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGA
CGTCCCCTTCGGGGGCAGAGTGACAGGTGGTGCATGGTTGTCGTCA
GCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCC
TTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCG
GTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCC
TTATGACCTGGGCTACACACGTGCTACAATGGACAGAACAAAGGGCA
GCGAAACCGCGAGGTTAAGCCAATCCCACAAATCTGTTCTCAGTTCG
GATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTAAT
CGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACA
CCGCCCGTCACACCACGAGAGTTTGTAACACCGAAGTCGGTGAGGTA
CCNTTTATGGAGCAGCCGCCGAAGGTGGACAGATGATGGGGTGATCA
AA
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- Bacillus halotolerans
FBCC-B11183

Tindall BJ. The consequences of Bacillus axarquiensis Ruiz-Garcia et al. 2005, Bacillus malacitensis Ruiz-Garcia et al.
2005 and Brevibacterium halotolerans Delaporte and Sasson 1967 (Approved Lists 1980) being treated as heterotypic
synonyms. Int J Syst Evol Microbiol 2017; 67:175-176.

SSMH X EIIME

. >FBCC-BIII83_165 rRNA
Phylum Bacillota GCGGCGTGCCTAATACATGCAAGTCGAGCGGACAGATGGGAGCTTG

CTCCCTGATGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTG
Class Bacilli CCTGTAAGACTGGGATAACTCCGGGAAACCGGGGCTAATACCGGATG
CTTGTTTGAACCGCATGGTTCAAACATAAAAGGTGGCTTCGGCTACC
ACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAATGG

Order Bacillales CTCACCAAGGCAACGATGCGTAGCCGACCTGAGAGGGTGATCGGCC
ACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGT
Family Bacillaceae AGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCG

TGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAA

; CAAGTACCGTTCGAATAGGGCGGTACCTTGACGGTACCTAACCAGAA

Genus Bacillus AGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGG
CAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTCGCAGGCGGTT
CCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATT
GGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCACG
TGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAG

=3 GCGACTCTCTGGTCTGTAACTGACGCTGAGGAGCGAAAGCGTGGGG
AGCGAACAGGAT TAGATACCCTGGTAGTCCACGCCGTAAACGATGAGT
AR SAESIA| ZAT CHRNE 571-49 GCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCAGCTAACGCAT

TAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTCAAAG
GAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTC

012! " oL qr " GAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGACAATC
. 35°13'25.8"N, 128°5846.1°E CTAGAGATAGGACGTCCCCTTCGGGGGCAGAGTGACAGGTGGTGCAT
GGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAAC

=239 EQ¥ GAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCTA
AGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAA
ATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGACA

HH K| Luria-Bertani agar(LB) GAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCAATCCCACAAATC

TGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAAGCTGG
AATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGG
o 28°C GCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTAACACCCGA
AGTCGGTGAGGTAACCTTTATGGAGCCAGCCGCCGAAGGTGGGACA
GATGATTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCG

QAE 100% GCTGG
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Bacillus cabrialesii
FBCC-B13732

de Los Santos Villalobos S, Robles RI, Parra Cota Fl, Larsen J, Lozano P, Tiedje JM. Bacillus cabrialesii sp. nov., an endophytic
plant growth promoting bacterium isolated from wheat (Triticum turgidum subsp. durum) in the Yaqui Valley, Mexico. Int J

Syst Evol Microbiol 2019; 69:3939-3945.

SSMH

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
pftt=
HMEXA BEEE YFAXHS 3
GPS 36°22'51.8"N, 128°09"19.1"E
2o S2{X|
HiX]| Tryptic Soy Agar (TSA)
2 30°C
FALE 99.38%

X EIIME

>FBCC-BI13732_16S rRNA
CGCGGCGGCGTGCTTAATACATGCAAGTCCGAGCGGACAGATGGGAG
CTTGCTCCCTGATGTAAGCGGCGGACGGGTGAGTAACACGTGGGTAA
CCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGGGCTAATACCG
GATGCTTGTTTGAACCGCATGGTTCAAACATAAAAGGTGGCTTCGGCT
ACCACTTACAGATGGACCCGCGGCGCATTAGTTAGTTGGTGAGGTAAC
GGCTCACCAAGGCAACGATGCGTAGCCGACCTGAGAGGGTGATCGG
CCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCA
GTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCG
CGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAG
AACAAGTACCGTTCGAATAGGGCGGTACCTTGACGGTACCTAACCAG
AAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTG
GCCAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTCGCAGGCGGT
TTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCAT
TGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCAC
GTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGTGGCGAA
GGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGCGAAAGCGTGGG
GAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGA
GTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCAGCTAACGC
ATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTCAAA
GGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATT
CGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGACAAT
CCTAGAGATAGGACGTCCCCTTCGGGGGCAGAGTGACAGGTGGTGC
ATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAA
CGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCT
AAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCA
AATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGAC
AGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCAATCCCACAAAT
CTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAAGCTG
GAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCG
GGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTAACACCCG
AAGTCGGTGAGGTAACCTTTTAGGAGCCAGCCGCCGAAGGTGGGAC
AGATGATTGGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTG
GG
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Bacillus siamensis

FBCC-B13731

Sumpavapol P, Tongyonk L, Tanasupawat S, Chokesajjawatee N, Luxananil P, Visessanguan W. Bacillus siamensis sp. nov.,
isolated from salted crab (poo-khem) in Thailand. Int J Syst Evol Microbiol 2010; 60:2364-2370.

Phylum Bacillota
Class Bacilli
. Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
XHEXA BEEE HFAILIAMHE MEF2| 489
GPS 36°27'31.2"N, 128°02'24.4"E
=2|# e
HH X Tryptic Soy Agar (TSA)
== 30°C
FALE 99.79%

FUxtgIIME

>FBCC-BI13737_16S rRNA
ACGCCGGCGGCGTGCCTAATACATGCAAGTCGAGCGGACAGATGGG
AGCTTGCTCCCTGATGTTAGCGGCGGACGGGTGAGTAACACGTGGGT
AACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGGGCTAATAC
CGGATGGTTGTCTGAACCGCATGGTTCAGACATAAAAGGTGGCTTCG
GCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGG
TAACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGA
TCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGC
AGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACG
CCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAGG
GAAGAACAAGTGCCGTTCAAATAGGGCGGCACCTTGACGGTACCTAA
CCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTA
GGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTCGCAGG
CGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGG
GTCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGTGGAATT
CCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGTGG
CGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGCGAAAGCG
TGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACG
ATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCAGCTA
ACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAAC
TCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTT
TAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGA
CAATCCTAGAGATAGGACGTCCCCTTCGGGGGCAGAGTGACAGGTGG
TGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCG
CAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGCAC
TCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACG
TCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATG
GACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCAATCCCACA
AATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAAG
CTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTC
CCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTAACAC
CCGAAGTCGGTGAGGTAACCTTTATGGAGCCAGCCGCCGAAGGTGG
GACAGATGATTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGG
TGC
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Bacillus

acillus licheniformis

FBCC-B13739

Chester FD. A Manual of Determinative Bacteriology. The MacMillan Co., New York, 1901.

SSMH

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
MEXA BEEE HFALIAMHE MEF2| 489
GPS 36°27'31.2"N, 128°02'24.4"E
23| 284X
HH{X| Tryptic Soy Agar (TSA)
2= 30°C
FALE 99.78%

X EIIME

>FBCC-BI13739_16S rRNA
CCTGTAAGACTGGGATAACTCCGGGAAACCGGGGCTAATACCGGATG
CTTGATTGAACCGCATGGTTCAATCATAAAAGGTGGCTTTTAGCTACC
ACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGG
CTCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCC
ACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGT
AGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCG
TGAGTGATGAAGGTTTTCGGATCGTAAAACTCTGTTGTTAGGGAAGAA
CAAGTACCGTTCGAATAGGGCGGTACCTTGACGGTACCTAACCAGAA
AGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGG
CAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGCGGTT
TCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATT
GGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCACG
TGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAG
GCGACTCTCTGGTCTGTAACTGACGCTGAGGCGCGAAAGCGTGCGGG
AGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGT
GCTAAGTGTTAGAGGGTTTCCGCCCTTTAGTGCTGCAGCAAACGCAT
TAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTCAAAG
GAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTC
GAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGACAACC
CTAGAGATAGGGCTTCCCCTTCGGGGGCAGAGTGACAGGTGGTGCAT
GGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAAC
GAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCTA
AGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAA
ATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGGCA
GAACAAAGGGCAGCGAAGCCGCGAGGCTAAGCCAATCCCACAAATC
TGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAAGCTGG
AATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGG
GCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTAACACCCGA
AGTCGGTGAGGTAACCTTTTGGAGCCAGCCGCCGAAGGTGGGACAG
ATGATTGGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTG
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Bacillus

Bacillus velezensis
FBCC-B19011

Ruiz-Garcia C, Bejar V, Martinez-Checa F, Llamas |, Quesada E. Bacillus velezensis sp. nov., a surfactant-producing bacterium
isolated from the river Velez in Malaga, southern Spain. Int J Syst Evol Microbiol 2005; 55:191-195.

SSMH

Phylum

Bacillota

Class

Bacilli

Order

Bacillales

Family

Bacillaceae

Genus

Bacillus

JIEse

A

GPS

37°14'21.9"N, 131°52"13.6"E

2

Tryptic Soy Agar (TSA)

25°C

99.86%

X EIIME

>FBCC-BI5011_16S rRNA
CGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGGACAGATGGGA
GCTTGCTCCCTGATGTTAGCGGCGGACGGGTGAGTAACACGTGGGT
AACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGGGCTAATAC
CGGATGGTTGTCTGAACCGCATGGTTCAGACATAAAAGGTGGCTTCG
GCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGG
TAACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGA
TCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGC
AGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAAC
GCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAG
GGAAGAACAAGTGCCGTTCAAATAGGGCGGCACCTTGACGGTACCTA
ACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGT
AGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTCGCAG
GCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAG
GGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGTGGAA
TTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGT
GGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGCGAAAG
CGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAA
CGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCAGC
TAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAA
CTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGT
TTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCTG
ACAATCCTAGAGATAGGACGTCCCCTTCGGGGGCAGAGTGACAGGTG
GTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCC
CGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGC
ACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGA
CGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAA
TGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCAATCCCA
CAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAA
GCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGT
TCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTAAC
ACCCGAAGTCGGTGAGGTAACCTTTATGGAGCCAGCCGCCGAAGGT
GGGACAGATGATTGGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGA
AGGTGC
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Bacillus

Bacillus siamensis

FBCC-B1a010

Sumpavapol P, Tongyonk L, Tanasupawat S, Chokesajjawatee N, Luxananil P, Visessanguan W. Bacillus siamensis sp. nov.,
isolated from salted crab (poo-khem) in Thailand. Int J Syst Evol Microbiol 2010; 60:2364-2370.

SSMH

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
MEXA e 282 285 55230
GPS 37°14'21.9"N, 131°52"13.6"E
=23 EQ
Gl Tryptic Soy Agar (TSA)
2c 25°C
FALE 98.63%

X EIIME

>FBCC-BI5015_16S rRNA
GCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGGACAGATGGGAG
CTTGCTCCCTGATGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAA
CCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGGGCTAATACCG
GATGGTTGTCTGAACCGCATGGTTCAGACATAAAAGGTGGCTTCGGC
TACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAA
CGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCG
GCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGC
AGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCC
GCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAA
GAACAAGTGCCGTTCAAATAGGGCGGCACCTTGACGGTACCTAACCA
GAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGT
GGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTCGCAGGCGG
TTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCA
TTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCA
CGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGTGGCGA
AGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGCGAAAGCGTGG
GGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATG
AGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCAGCTAACG
CATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTCAA
AGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAAT
TCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGACAAT
CCTAGAGATAGGACGTCCCCTTCGGGGGCAGAGTGACAGGTGGTGC
ATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAA
CGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCT
AAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCA
AATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGAC
AGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCAATCCCACAAAT
CTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAAGCTG
GAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCG
GGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTAACACCCG
AAGTCGGTGAGGTAACCTTTATGGAGCCAGCCGCCGAAGGTGGGAC
AGATGATTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGC
GG
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- Bacillus tequilensis
FBCC-B19762

Gatson JW, Benz BF, Chandrasekaran C, Satomi M, Venkateswaran K, Hart ME. Bacillus tequilensis sp. nov., isolated from a
2000-year-old Mexican shaft-tomb, is closely related to Bacillus subtilis. Int J Syst Evol Microbiol 2006; 56:1475-1484.

SSMH

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
HMEXA B LA 2EH I71=2] 942-9
GPS 35°31'26.0"N, 128°46'16.0"E
=23 EQ
HiX]| Tryptic Soy Agar (TSA)
2c 25°C
FALE 100%

X EIIME

>FBCC-B15762_16S rRNA
CAGACGACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGGACA
GATGGGAGCTTGCTCCCTGATGTTAGCGGCGGACGGGTGAGTAACAC
GTGGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGGG
CTAATACCGGATGGTTGTTTGAACCGCATGGTTCAAACATAAAAGGTG
GCTTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTG
GTGAGGTAACGGCTCACCAAGGCAACGATGCGTAGCCGACCTGAGA
GGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACG
GGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGG
AGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGT
TGTTAGGGAAGAACAAGTACCGTTCGAATAGGGCGGTACCTTGACGG
TACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTA
ATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCT
CGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCG
GGGAGGGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAG
TGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACA
CCAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGC
GAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCC
GTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCT
GCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGA
CTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCA
TGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACAT
CCTCTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGGCAGAGTGA
CAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTT
AAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAG
TTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGG
GGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTG
CTACAATGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCA
ATCCCACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTG
CGTGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGA
ATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTT
TGTAACACCCGAAGTCGGTGAGGTAACCTTTTAGGAGCCAGCCGCCG
AAGGTGGGACAGATGATTGGGGGTGAAGTCGTAACAAGGTAGCCGTA
TCGGAAGGTG
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" Bacillus velezensis
FBCC-B16107

Ruiz-Garcia C, Bejar V, Martinez-Checa F, Llamas |, Quesada E. Bacillus velezensis sp. nov., a surfactant-producing bacterium
isolated from the river Velez in Malaga, southern Spain. Int J Syst Evol Microbiol 2005; 55:191-195.

SSMH

Phylum

Bacillota

Class

Bacilli

Order

Bacillales

Family

Bacillaceae

Genus

Bacillus

JiEs

A

HSSHAPE YR 2T 842 638

GPS

35°3113.8"N, 127°06'49.4"E

ChA
o

Reasoner's 2A agar (R2A)

25°C

99.85%

X EIIME

>FBCC-BI16107_16S rRNA
CCTGTAAGACTGGGATAACTCCGGGAAACCGGGGCTAATACCGGATG
GTTGTCTGAACCGCATGGTTCAGACATAAAAGGTGGCTTCGGCTACC
ACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGG
CTCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCC
ACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGT
AGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCG
TGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGA
ACAAGTGCCGTTCAAATAGGGCGGCACCTTGACGGTACCTAACCAGA
AAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTG
GCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTCGCAGGCGGT
TTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCA
TTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCA
CGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGTGGCG
AAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGCGAAAGCGTG
GGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGAT
GAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCAGCTAAC
GCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTC
AAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTA
ATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGAC
AATCCTAGAGATAGGACGTCCCCTTCGGGGGCAGAGTGACAGGTGG
TGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCC
GCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGC
ACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGA
CGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAA
TGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCAATCCCA
CAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGA
AGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTTGAATAC
GTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTA
ACACCCGAAGTCGGTGAGGTAACCTTTTAGGAGCCAGCCGCCGAAA
GTGGGACAGATGATGG
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Bacillus

Bacillus tequilensis
FBCC-B16836

Gatson JW, Benz BF, Chandrasekaran C, Satomi M, Venkateswaran K, Hart ME. Bacillus tequilensis sp. nov., isolated from a
2000-year-old Mexican shaft-tomb, is closely related to Bacillus subtilis. Int J Syst Evol Microbiol 2006; 56:1475-1484.

S

Phylum

Bacillota

Class

Bacilli

Order

Bacillales

Family

Bacillaceae

Genus

Bacillus

JIEse

A

et e ZLA T 47{2] 1562

GPS

35°01'02.6"N, 127°43'21.2"E

ChA
o

Reasoner's 2A agar (R2A)

25°C

99.86%

X EIIME

>FBCC-B16836_16S rRNA
GACGACCGCTGCGGCGTGCCTAATACATGCAAGTCGAGCGGACAGAT
GGGAGCTTGCTCCCTGATGTTAGCGGCGGACGGGTGAGTAACACGT
GGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGGGCT
AATACCGGATGGTTGTTTGAACCGCATGGTTCAAACATAAAAGGTGGC
TTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGT
GAGGTAACGGCTCACCAAGGCAACGATGCGTAGCCGACCTGAGAGG
GTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGG
AGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAG
CAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTG
TTAGGGAAGAACAAGTACCGTTCGAATAGGGCGGTACCTTGACGGTA
CCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAAT
ACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTCG
CAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGG
GAGGGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGTG
GAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACC
AGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGCGA
AAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGT
AAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGC
AGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTG
AAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGT
GGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCT
CTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGGCAGAGTGACAG
GTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGT
CCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGG
GCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGAT
GACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTAC
AATGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCAATCC
CACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTG
AAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATAC
GTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTA
ACACCCGAAGTCGGTGAGGTAACCTTTTAGGAGCCAGCCGCCGAAG
GTGGGACAGATGATTGGGGTGAAG
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- Bacillus tequilensis
FBCC-B19063

Gatson JW, Benz BF, Chandrasekaran C, Satomi M, Venkateswaran K, Hart ME. Bacillus tequilensis sp. nov., isolated from a
2000-year-old Mexican shaft-tomb, is closely related to Bacillus subtilis. Int J Syst Evol Microbiol 2006; 56:1475-1484.

SSMH

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
MEXA B LA 2EH I71=2] 942-9
GPS 35°31'24.4"N, 128°46'14.8"E
=23 EQ
Gl Tryptic Soy Agar (TSA)
2c 25°C
FALE 99.93%

X EIIME

>FBCC-BI19063_16S rRNA
CGCTGCGGCGTGCCTAATACATGCAAGTCGAGCGGACAGATGGGAG
CTTGCTCCCTGATGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAA
CCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGGGCTAATACCG
GATGGTTGTTTGAACCGCATGGTTCAAACATAAAAGGTGGCTTCGGC
TACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAA
CGGCTCACCAAGGCAACGATGCGTAGCCGACCTGAGAGGGTGATCG
GCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGC
AGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCC
GCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAA
GAACAAGTACCGTTCGAATAGGGCGGTACCTTGACGGTACCTAACCA
GAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGT
GGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTCGCAGGCGG
TTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCA
TTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCA
CGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGTGGCGA
AGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGCGAAAGCGTGG
GGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATG
AGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCAGCTAACG
CATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTCAA
AGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAAT
TCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGACAAT
CCTAGAGATAGGACGTCCCCTTCGGGGGCAGAGTGACAGGTGGTGC
ATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAA
CGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCT
AAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCA
AATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGAC
AGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCAATCCCACAAAT
CTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAAGCTG
GAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCG
GGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTAACACCCG
AAGTCGGTGAGGTAACCTTTTAGGAGCCAGCCGCCGAAGGTGGGAC
AGATGATTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGC
GT
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A Bacillus siamensis
FBCC-B19144

Sumpavapol P, Tongyonk L, Tanasupawat S, Chokesajjawatee N, Luxananil P, Visessanguan W. Bacillus siamensis sp. nov.,
isolated from salted crab (poo-khem) in Thailand. Int J Syst Evol Microbiol 2010; 60:2364-2370.

SSMH X EIIME

~ >FBCC-BI9144_165 rRNA
Phylum Bacillota CGACGACGCTGCGGCGTGCCTAATACATGCAAGTCGAGCGGACAGAT

GGGAGCTTGCTCCCTGATGTTAGCGGCGGACGGGTGAGTAACACGT
Class Bacilli GGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGGGCT
AATACCGGATGGTTGTCTGAACCGCATGGTTCAGACATAAAAGGTGGC
TTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGT

Order Bacillales GAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGAGG
GTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGG
Family Bacillaceae AGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAG

CAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTG

; TTAGGGAAGAACAAGTGCCGTTCAAATAGGGCGGCACCTTGACGGTA

Genus Bacillus CCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAAT
ACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTCG
CAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGG
GAGGGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGTG
GAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACC

=3 AGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGCGA
AAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGT
AR JSIESTI|E HeD RAD oa| 479 AAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGE

AGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTG
AAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGT
01912 o 10150 B GGTTTAATTCGAAGCAACGCGAAGAACCT TACCAGGTCTTGACATCCT
e 37°17'37.2"N, 128°19'29.5"E CTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGGCAGAGTGACAG
GTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGT
w2 o CCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGG
GCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGAT
GACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTAC
Y ) AATGGACAGAACAAAGGGCAGCGAAACCGCGAGGT TAAGCCAATCC
I Reasoner's 2A agar (R2A) CACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTG
AAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATAC
ec 15°C GTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTA
ACACCCGAAGTCGGTGAGGTAACCTTTATGGAGCCAGCCGCCGAAG

GTGGGACAGATGATTGGGGTGAAGTC

FALE 100%
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Bacillus tequilensis
FBCC-B19209

Gatson JW, Benz BF, Chandrasekaran C, Satomi M, Venkateswaran K, Hart ME. Bacillus tequilensis sp. nov., isolated from a
2000-year-old Mexican shaft-tomb, is closely related to Bacillus subtilis. Int J Syst Evol Microbiol 2006; 56:1475-1484.

SSMH

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
HMEXA BT LA 2EH 7| 42| 1026-4
GPS 35°26'46.5"N, 128°45"18.1"E
2a|2l EQ
HH{X| Tryptic Soy Agar (TSA)
2= 25°C
RAE 99.59%

X EIIME

>FBCC-B19209_16S rRNA
AGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGGACA
GATGGGAGCTTGCTCCCTGATGTTAGCGGCGGACGGGTGAGTAACAC
GTGGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGGG
CTAATACCGGATGGTTGTTTGAACCGCATGGTTCAAACATAAAAAGGT
GCTTCGGCTACCACTTACAGATGGACCCGCGGCGCCATTAGCTAGTT
GGTGAGGTAACGGCTCACCAAGGCAACGATGCGTAGCCGACCTGAG
AGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTAC
GGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACG
GAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTG
TTGTTAGGGAAGAACAAGTACCGTTCGAATAGGGCGGTACCTTGACG
GTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGG
TAATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGG
CTCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACC
GGGGAGGGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGA
GTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAAC
ACCAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAG
CGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGC
CGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGC
TGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGA
CTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCA
TGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACAT
CCTCTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGGCAGAGTGA
CAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTT
AAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAG
TTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGG
GGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTG
CTACAATGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCA
ATCCCACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTG
CGTGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGA
ATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTT
TGTAACACCCGAAGTCGGTGAGGTAACCTTTTAGGAGCCAGCCGCCG
AAGGTGGGACAGATGATTGGGGGTGAAGTC

72



gz gy
Antifungal Activity

Colletotrichum gloeosporioides Fusarium oxysporum

= =
NS E S

Plant Growth Promotion

Phosphate solubilization activity

2424
Enzyme Activity

B19238

B19237

Protease Xylanase

Useful Bacteria Bacillus

73



- Bacillus tequilensis

~ FBCC-B19238

Gatson JW, Benz BF, Chandrasekaran C, Satomi M, Venkateswaran K, Hart ME. Bacillus tequilensis sp. nov., isolated from a
2000-year-old Mexican shaft-tomb, is closely related to Bacillus subtilis. Int J Syst Evol Microbiol 2006; 56:1475-1484.

SSMH

Phylum

Bacillota

Class

Bacilli

Order

Bacillales

Family

Bacillaceae

Genus

Bacillus

JIEse

A

BEE LA HEHH 7|2 1026-4

GPS

35°26'46.5"N, 128°45"18.1"E

2

Tryptic Soy Agar (TSA)

25°C

99.80%

X EIIME

>FBCC-B19238_16S rRNA
GACGACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGGACAGAT
GGGAGCTTGCTCCCTGATGTTAGCGGCGGACGGGTGAGTAACACGT
GGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGGGCT
AATACCGGATGGTTGTTTGAACCGCATGGTTCAAACATAAAAAGGTGG
CTTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGG
TGAGGTAACGGCTCACCAAGGCAACGATGCGTAGCCGACCTGAGAG
GGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGG
GAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGA
GCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTT
GTTAGGGAAGAACAAGTACCGTTCGAATAGGGCGGTACCTTGACGGT
ACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAA
TACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTC
GCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGG
GGAGGGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGT
GGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACAC
CAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGCG
AAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCG
TAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTG
CAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACT
GAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCAT
GTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATC
CTCTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGGCAGAGTGAC
AGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTA
AGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGT
TGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGG
GATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGC
TACAATGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCAA
TCCCACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGC
GTGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAA
TACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTT
GTAACACCCGAAGTCGGTGAGGTAACCTTTTAGGAGCCAGCCGCCGA
AGGTGGGACAGATGATTGGGGGTGAAGT
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Bacillus halotolerans

FBCC-B19310

Tindall BJ. The consequences of Bacillus axarquiensis Ruiz-Garcia et al. 2005, Bacillus malacitensis Ruiz-Garcia et al.
2005 and Brevibacterium halotolerans Delaporte and Sasson 1967 (Approved Lists 1980) being treated as heterotypic
synonyms. Int J Syst Evol Microbiol 2017; 67:175-176.

SSMH

Phylum Bacillota
Class Bacilli
| Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
MEXA BUEL 4FA 2MH 0|£2| 76-3
GPS 36°29'59.0"N, 128°03'47.0"E
23| M
HH{X| Tryptic Soy Agar (TSA)
2= 25°C
FALE 100%

X EIIME

>FBCC-BI19315_16S rRNA
AGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGGAC
AGATGGGAGCTTGCTCCCTGATGTTAGCGGCGGACGGGTGAGTAACA
CGTGGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGG
GCTAATACCGGATGCTTGTTTGAACCGCATGGTTCAAACATAAAAGGT
GGCTTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTT
GGTGAGGTAATGGCTCACCAAGGCAACGATGCGTAGCCGACCTGAGA
GGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACG
GGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGG
AGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGT
TGTTAGGGAAGAACAAGTACCGTTCGAATAGGGCGGTACCTTGACGG
TACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTA
ATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCT
CGCAGGCGGTTCCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCG
GGGAGGGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAG
TGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACA
CCAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGC
GAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCC
GTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCT
GCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGA
CTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCA
TGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACAT
CCTCTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGGCAGAGTGA
CAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTT
AAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAG
TTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGG
GGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTG
CTACAATGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCA
ATCCCACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTG
CGTGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGA
ATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTT
TGTAACACCCGAAGTCGGTGAGGTAACCTTTATGGAGCCAGCCGCCG
AAGGTGGGACAGATGATTGG
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Bacillus tequilensis
FBCC-B19318

Gatson JW, Benz BF, Chandrasekaran C, Satomi M, Venkateswaran K, Hart ME. Bacillus tequilensis sp. nov., isolated from a
2000-year-old Mexican shaft-tomb, is closely related to Bacillus subtilis. Int J Syst Evol Microbiol 2006; 56:1475-1484.

SSMH

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
MEXA BUEL 4FA 2MH 0|£2| 76-3
GPS 36°29'59.0"N, 128°03'47.0"E
23| M
HH{X| Tryptic Soy Agar (TSA)
2= 25°C
FALE 99.93%

X EIIME

>FBCC-BI19318_16S rRNA
CTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCG
GACAGATGGGAGCTTGCTCCCTGATGTTAGCGGCGGACGGGTGAGT
AACACGTGGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAAACC
GGGGCTAATACCGGATGGTTGTTTGAACCGCATGGTTCAAACATAAAA
GGTGGCTTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTA
GTTGGTGAGGTAACGGCTCACCAAGGCAACGATGCGTAGCCGACCT
GAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCC
TACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGA
CGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTC
TGTTGTTAGGGAAGAACAAGTACCGTTCGAATAGGGCGGTACCTTGA
CGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGC
GGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAG
GGCTCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAA
CCGGGGAGGGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGA
GAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGA
ACACCAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGG
AGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCAC
GCCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGT
GCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCA
AGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGA
GCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGA
CATCCTCTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGGCAGAG
TGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGG
GTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTC
AGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGT
GGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACG
TGCTACAATGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGC
CAATCCCACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGAC
TGCGTGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGT
GAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAG
TTTGTAACACCCGAAGTCGGTGAGGTAACCTTTTAGGAGCCAGCCGC
CGAAGGTGGGACAGATGATTGGGGTGAAGTCGTA
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- Bacillus tequilensis
FBCC-B19319

Gatson JW, Benz BF, Chandrasekaran C, Satomi M, Venkateswaran K, Hart ME. Bacillus tequilensis sp. nov., isolated from a
2000-year-old Mexican shaft-tomb, is closely related to Bacillus subtilis. Int J Syst Evol Microbiol 2006; 56:1475-1484.

SSMH X EIIME

. >FBCC-BIO319_165 rRNA
Phylum Bacillota AGACGACGCTGCGGCGTGCCTAATACATGCAAGTCGAGCGGACAGAT

GGGAGCTTGCTCCCTGATGTTAGCGGCGGACGGGTGAGTAACACGT
Class Bacilli GGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGGGCT
AATACCGGATGGTTGTTTGAACCGCATGGTTCAAACATAAAAGGTGGC
TTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGT

Order Bacillales GAGGTAACGGCTCACCAAGGCAACGATGCGTAGCCGACCTGAGAGG
GTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGG
Family Bacillaceae AGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAG

CAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTG

; TTAGGGAAGAACAAGTACCGTTCGAATAGGGCGGTACCTTGACGGTA

Genus Bacillus CCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAAT
ACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTCG
CAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGG
GAGGGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGTG
GAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACC

=3 AGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGCGA
AAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGT
IR HAREE AZEA| QAT 0|2 76-3 AAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGC

AGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTG
AAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGT

°ong! " N1, " GGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCT
e 36°29'59.0"N, 128°0347.0°F CTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGGCAGAGTGACAG
GTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGT

=2a)e) M CCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGG
GCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGAT
GACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTAC

HH K| Tryptic Soy Agar (TSA) AATGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCAATCC

CACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTG
AAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATAC
o 25°C GTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTA
ACACCCGAAGTCGGTGAGGTAACCTTTTAGGAGCCAGCCGCCGAAG
GTGGGACAGATGATTGGGGTG

FALE 99.93%
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Bacillus tequilensis
FBCC-B19320

Gatson JW, Benz BF, Chandrasekaran C, Satomi M, Venkateswaran K, Hart ME. Bacillus tequilensis sp. nov., isolated from a
2000-year-old Mexican shaft-tomb, is closely related to Bacillus subtilis. Int J Syst Evol Microbiol 2006; 56:1475-1484.

SSMH

Phylum

Bacillota

Class

Bacilli

Order

Bacillales

Family

Bacillaceae

Genus

Bacillus

JiEs

A

BYSE UFA| 2|MH 0EE| 76-3

GPS

36°29'569.0"N, 128°03'47.0"E

JUES

Tryptic Soy Agar (TSA)

25°C

99.93%

X EIIME

>FBCC-B19320_16S rRNA
CTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCG
GACAGATGGGAGCTTGCTCCCTGATGTTAGCGGCGGACGGGTGAGT
AACACGTGGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAAACC
GGGGCTAATACCGGATGGTTGTTTGAACCGCATGGTTCAAACATAAAA
GGTGGCTTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTA
GTTGGTGAGGTAACGGCTCACCAAGGCAACGATGCGTAGCCGACCT
GAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCC
TACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGA
CGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTC
TGTTGTTAGGGAAGAACAAGTACCGTTCGAATAGGGCGGTACCTTGA
CGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGC
GGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAG
GGCTCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAA
CCGGGGAGGGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGA
GAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGA
ACACCAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGG
AGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCAC
GCCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGT
GCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCA
AGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGA
GCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGA
CATCCTCTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGGCAGAG
TGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGG
GTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTC
AGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGT
GGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACG
TGCTACAATGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGC
CAATCCCACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGAC
TGCGTGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGT
GAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAG
TTTGTAACACCCGAAGTCGGTGAGGTAACCTTTTAGGAGCCAGCCGC
CGAAGGTGGGACAGATGATTGGGGTGAAGT

82 seful Bact
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Bacillus tequilensis
FBCC-B19321

Gatson JW, Benz BF, Chandrasekaran C, Satomi M, Venkateswaran K, Hart ME. Bacillus tequilensis sp. nov., isolated from a
2000-year-old Mexican shaft-tomb, is closely related to Bacillus subtilis. Int J Syst Evol Microbiol 2006; 56:1475-1484.

SSMH

Phylum

Bacillota

Class

Bacilli

Order

Bacillales

Family

Bacillaceae

Genus

Bacillus

JIEse

A

BYSE UFA| 2|MH 0EE| 76-3

GPS

36°29'569.0"N, 128°03'47.0"E

JUES

Tryptic Soy Agar (TSA)

25°C

99.93%

X EIIME

>FBCC-B19321_16S rRNA
GCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGC
GGACAGATGGGAGCTTGCTCCCTGATGTTAGCGGCGGACGGGTGAG
TAACACGTGGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAAAC
CGGGGCTAATACCGGATGGTTGTTTGAACCGCATGGTTCAAACATAAA
AGGTGGCTTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCT
AGTTGGTGAGGTAACGGCTCACCAAGGCAACGATGCGTAGCCGACCT
GAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCC
TACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGA
CGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTC
TGTTGTTAGGGAAGAACAAGTACCGTTCGAATAGGGCGGTACCTTGA
CGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGC
GGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAG
GGCTCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAA
CCGGGGAGGGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGA
GAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGA
ACACCAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGG
AGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCAC
GCCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGT
GCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCA
AGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGA
GCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGA
CATCCTCTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGGCAGAG
TGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGG
GTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTC
AGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGT
GGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACG
TGCTACAATGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGC
CAATCCCACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGAC
TGCGTGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGT
GAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAG
TTTGTAACACCCGAAGTCGGTGAGGTAACCTTTTAGGAGCCAGCCGC
CGAAGGTGGGACAGATGATTGGGGTGA

ria Bacillus
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Bacillus tequilensis
FBCC-B19325

Gatson JW, Benz BF, Chandrasekaran C, Satomi M, Venkateswaran K, Hart ME. Bacillus tequilensis sp. nov., isolated from a
2000-year-old Mexican shaft-tomb, is closely related to Bacillus subtilis. Int J Syst Evol Microbiol 2006; 56:1475-1484.

SSMH

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
MEXA BUEL 4FA 2MH 0|£2| 76-3
GPS 36°29'59.0"N, 128°03'47.0"E
23| M
HH{X| Tryptic Soy Agar (TSA)
2= 25°C
FALE 99.73%

X EIIME

>FBCC-B19325_16S rRNA
ACGACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGGACAGATG
GGAGCTTGCTCCCTGATGTTAGCGGCGGACGGGTGAGTAACACGTG
GGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGGGCTAA
TACCGGATGGTTGTTTGAACCGCATGGTTCAAACATAAAAGGTGGCTT
CGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGA
GGTAACGGCTCACCAAGGCAACGATGCGTAGCCGACCTGAGAGGGT
GATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAG
GCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCA
ACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTA
GGGAAGAACAAGTACCGTTCGAATAGGGCGGTACCTTGACGGTACCT
AACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACG
TAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTCGCAG
GCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAG
GGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGTGGAA
TTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGT
GGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGCGAAAG
CGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAA
CGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCAGC
TAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAA
CTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGT
TTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCTG
ACAATCCTAGAGATAGGACGTCCCCTTCGGGGGCAGAGTGACAGGTG
GTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCC
CGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGC
ACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGA
CGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAA
TGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCAATCCCA
CAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAA
GCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTT
CCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTAACA
CCCGAAGTCGGTGAGGTAACCTTTTAGGAGCCAGCCGCCGAAGGTG
GGACAGATGATTGGGGTGAAGTCGACAA
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Bacillus siamensis
FBCC-B1932]

Sumpavapol P, Tongyonk L, Tanasupawat S, Chokesajjawatee N, Luxananil P, Visessanguan W. Bacillus siamensis sp. nov.,
isolated from salted crab (poo-khem) in Thailand. Int J Syst Evol Microbiol 2010; 60:2364-2370.

SSMH

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
MEXA BUEL 4FA 2MH 0|£2| 76-3
GPS 36°29'59.0"N, 128°03'47.0"E
23| M
HH{X| Tryptic Soy Agar (TSA)
2= 25°C
FALE 99.86%

X EIIME

>FBCC-B19327_16S rRNA
TCGTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGC
GGACAGATGGGAGCTTGCTCCCTGATGTTAGCGGCGGACGGGTGAG
TAACACGTGGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAAAC
CGGGGCTAATACCGGATGGTTGTCTGAACCGCATGGTTCAGACATAA
AAGGTGGCTTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGC
TAGTTGGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCGAC
CTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACT
CCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTC
TGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAG
CTCTGTTGTTAGGGAAGAACAAGTGCCGTTCAAATAGGGCGGCACCT
TGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCC
GCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAA
AGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCT
CAACCGGGGAGGGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGA
GGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGA
GGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTG
AGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGT
CCACGCCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCT
TAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTC
GCAAGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGT
GGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTC
TTGACATCCTCTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGGCA
GAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGT
TGGGTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGC
ATTCAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAA
GGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACAC
ACGTGCTACAATGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTA
AGCCAATCCCACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTC
GACTGCGTGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGC
GGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGA
GAGTTTGTAACACCCGAAGTCGGTGAGGTAACCTTT

88



gz gy
Antifungal Activity

= =
NS E S

Plant Growth Promotion

2424
Enzyme Activity

Colletotrichum gloeosporioides Fusarium oxysporum

Siderophore production Phosphate solubilization activity

Amylase Glycosidase

B19325

B19326

Protease Xylanase

Useful Bacteria Bacillus 89



Bacillus siamensis
FBCC-B19328

Sumpavapol P, Tongyonk L, Tanasupawat S, Chokesajjawatee N, Luxananil P, Visessanguan W. Bacillus siamensis sp. nov.,
isolated from salted crab (poo-khem) in Thailand. Int J Syst Evol Microbiol 2010; 60:2364-2370.

SSMH

Phylum Bacillota
Class Bacilli
Order Bacillales
Family Bacillaceae
Genus Bacillus
=z
HMEXA BUEL 4FA 2MH 0|£2| 76-3
GPS 36°29'59.0"N, 128°03'47.0"E
23| M
HH{X| Tryptic Soy Agar (TSA)
2= 25°C
FALE 99.86%

X EIIME

>FBCC-B19328_16S rRNA
CAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGGA
CAGATGGGAGCTTGCTCCCTGATGTTAGCGGCGGACGGGTGAGTAAC
ACGTGGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGG
GGCTAATACCGGATGGTTGTCTGAACCGCATGGTTCAGACATAAAAGG
TGGCTTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGT
TGGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGA
GAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTA
CGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGAC
GGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCT
GTTGTTAGGGAAGAACAAGTGCCGTTCAAATAGGGCGGCACCTTGA
CGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGC
GGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAG
GGCTCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAA
CCGGGGAGGGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGA
GAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGA
ACACCAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGG
AGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCAC
GCCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGT
GCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCA
AGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGA
GCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGA
CATCCTCTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGGCAGAG
TGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGG
GTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTC
AGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGT
GGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACG
TGCTACAATGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGC
CAATCCCACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGAC
TGCGTGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGT
GAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAG
TTTGTAACACCCGAAGTCGGTGAGGTAACCTTT
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Bacillus safensis suhsp. safeinsis
FBCC-B19329

Abril AG, Rama JLR, Feijoo-Siota L, Calo-Mata P, Salazar S, Peix A, Velazquez E, Villa TG. Bacillus safensis subsp. osmophilus
subsp. nov., isolated from condensed milk, and description of Bacillus safensis subsp. safensis subsp. nov. Int J Syst Evol

Microbiol 2019; 69:189-195.
SIHA S FIIME

Phylum

Bacillota

Class

Bacilli

Order

Bacillales

Family

Bacillaceae

Genus

Bacillus

JiEs

A

BYSE UFA| 2|MH 0E2| 76-3

GPS

36°29'569.0"N, 128°03'47.0"E

JUES

Tryptic Soy Agar (TSA)

25°C

99.93%

>FBCC-B19329_16S rRNA
AGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGAAC
AGAAGGGAGCTTGCTCCCGGATGTTAGCGGCGGACGGGTGAGTAAC
ACGTGGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGA
GCTAATACCGGATAGTTCCTTGAACCGCATGGTTCAAGGATGAAAGAC
GGTTTCGGCTGTCACTTACAGATGGACCCGCGGCGCATTAGCTAGTT
GGTGGGGTAATGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAG
AGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTAC
GGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACG
GAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTG
TTGTTAGGGAAGAACAAGTGCGAGAGTAACTGCTCGCACCTTGACGG
TACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTA
ATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCT
CGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCG
GGGAGGGTCATTGGAAACTGGGAAACTTGAGTGCAGAAGAGGAGAG
TGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACA
CCAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGC
GAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCC
GTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCT
GCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGA
CTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCA
TGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACAT
CCTCTGACAACCCTAGAGATAGGGCTTTCCCTTCGGGGACAGAGTGA
CAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTT
AAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAG
TTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGG
GGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTG
CTACAATGGACAGAACAAAGGGCTGCAAGACCGCAAGGTTTAGCCAA
TCCCATAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGC
GTGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAA
TACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTT
GCAACACCCGAAGTCGGTGAGGTAACCTTTATGGAGCCAGCCGCCG
AAGGTGGGGCAGATGATTGGGGTGAAGTCGT
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Bacillus safensis suhsp. safeinsis
FBCC-B19330

Abril AG, Rama JLR, Feijoo-Siota L, Calo-Mata P, Salazar S, Peix A, Velazquez E, Villa TG. Bacillus safensis subsp. osmophilus
subsp. nov., isolated from condensed milk, and description of Bacillus safensis subsp. safensis subsp. nov. Int J Syst Evol

Microbiol 2019; 69:189-195.
S HA S A IME

Phylum

Bacillota

Class

Bacilli

Order

Bacillales

Family

Bacillaceae

Genus

Bacillus

JIEse

A

BYSE UFA| 2|MH 0EE| 76-3

GPS

36°29'569.0"N, 128°03'47.0"E

JUES

Tryptic Soy Agar (TSA)

25°C

99.73%

>FBCC-B19330_16S rRNA
GGACGACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGGACAG
AAGGGAGCTTGCTCCCGGATGTTAGCGGCGGACGGGTGAGTAACAC
GTGGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGAG
CTAATACCGGATAGTTCCTTGAACCGCATGGTTCAAGGATGAAAGACG
GTTTCGGCTGTCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTG
GTGGGGTAATGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGA
GGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACG
GGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGG
AGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGT
TGTTAGGGAAGAACAAGTGCGAGAGTAACTGCTCGCACCTTGACGGT
ACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAA
TACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTC
GCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGG
GGAGGGTCATTGGAAACTGGGAAACTTGAGTGCAGAAGAGGAGAGT
GGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACAC
CAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGCG
AAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCG
TAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTG
CAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGAC
TGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCAT
GTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATC
CTCTGACAACCCTAGAGATAGGGCTTTCCCTTCGGGGACAGAGTGAC
AGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTA
AGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGT
TGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGG
GATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGC
TACAATGGACAGAACAAAGGGCTGCAAGACCGCAAGGTTTAGCCAAT
CCCATAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCG
TGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAAT
ACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTG
CAACACCCGAAGTCGGTGAGGTAACCTTTATGGAGCCAGCCGCCGAA
GGTGGGGCAGATGATTGGGGTGAAGTCG
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Bacillus safensis suhsp. safeinsis
FBCC-B19331

Abril AG, Rama JLR, Feijoo-Siota L, Calo-Mata P, Salazar S, Peix A, Velazquez E, Villa TG. Bacillus safensis subsp. osmophilus
subsp. nov., isolated from condensed milk, and description of Bacillus safensis subsp. safensis subsp. nov. Int J Syst Evol

Microbiol 2019; 69:189-195.
S HA S A IME

Phylum

Bacillota

Class

Bacilli

Order

Bacillales

Family

Bacillaceae

Genus

Bacillus

JIEse

A

BYSE UFA| 2|MH 0E2| 76-3

GPS

36°29'569.0"N, 128°03'47.0"E

JUES

Tryptic Soy Agar (TSA)

25°C

100%

>FBCC-BI19331_16S rRNA
TCGTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGC
GGACAGAAGGGAGCTTGCTCCCGGATGTTAGCGGCGGACGGGTGA
GTAACACGTGGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAAA
CCGGAGCTAATACCGGATAGTTCCTTGAACCGCATGGTTCAAGGATGA
AAGACGGTTTCGGCTGTCACTTACAGATGGACCCGCGGCGCATTAGC
TAGTTGGTGGGGTAATGGCTCACCAAGGCGACGATGCGTAGCCGACC
TGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTC
CTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTG
ACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCT
CTGTTGTTAGGGAAGAACAAGTGCGAGAGTAACTGCTCGCACCTTGA
CGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGC
GGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAG
GGCTCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAA
CCGGGGAGGGTCATTGGAAACTGGGAAACTTGAGTGCAGAAGAGGA
GAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGA
ACACCAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGG
AGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCAC
GCCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGT
GCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCA
AGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGA
GCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGA
CATCCTCTGACAACCCTAGAGATAGGGCTTTCCCTTCGGGGACAGAG
TGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGG
GTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTC
AGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGT
GGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACG
TGCTACAATGGACAGAACAAAGGGCTGCAAGACCGCAAGGTTTAGC
CAATCCCATAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGAC
TGCGTGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGT
GAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAG
TTTGCAACACCCGAAGTCGGTGAGGTAACCTTTATGGAGCCAGCCGC
CGAAGGTGGGGCAGATGATTGGGGTGAAGTC
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et (%) ASMEEZX(mm) 24 gd(mm)

No| FBCC No.

F.oxysporum | C.gloeosporioides AOIEZE0 NS  QIMII88Ks | Protease Amylase | Xylanase Glycosidase
1 | FBCC-B5352 4417+2.46 52.57+1.65 19.45+0.21 19.45+057 | 3856+0.39 | 28.34+0.92 3511+0.96 21.48+1.27
2 | FBCC-B6034 21.02+4M 47.28+117 11.74£0.04 16.44£0.23 | 3032056 | 29.97+0.69 30.37+110 0.00+0.00
3 | FBCC-B6059 13.43+1.44 13.47+2.47 1.74£0.23 15.63+0.18 2554092 | 21.95%0.73 0.00+0.00 19.47+0.99
4 | FBCC-B6062 22.77+1.08 39.27+1.22 14.88+0.30 18.61+0.70 29.05+0.41 2533020 | 32.24+x060 | 22.72+0.57
5 | FBCC-B6063 39.92+0.04 26.57+0.50 16.83+0.32 18.94+0.06 19.78+0.45 2919+0.79 4016+0.31 31.64+0.56
6 | FBCC-B6064 2167+3.21 39.39+1.36 14.62+0.05 18.51£0.99 30.29+0.16 27.84+0.87 35.37+0.82 | 22.34%0.22
7 | FBCC-B6066 1813+2.65 34.22+1.32 11.86+0.21 1812+0.26 29.80+0.71 2613+0.29 33.40+015 19.65+0.57
8 | FBCC-B6068 10.81£0.58 35.76+2.70 14.27+012 20.50+0.35 | 30.04+0.75 | 26.57+0.47 | 32.74+0.99 0.00+0.00
9 | FBCC-B6070 12.99+1.77 36.27+0.92 15.29+0.57 20.62+0.19 28.89+0.27 | 2729+0.30 & 3363094 | 21.03+0.56
10 | FBCC-B6072 25.86+3.47 26.77+1.92 1310£0.14 14.92+013 1811+0.50 19.76+0.30 0.00+0.00 30.87+0.93
11 | FBCC-B6079 21.54+0.65 38.22+159 14.54£0.19 16.94£013 2793+0.39 | 26.68+0.31 3136+0.36 = 23.47+0.63
12 | FBCC-B6092 3.54+018 40.36+1.06 11.46£0.29 19.09+0.73 | 34.48+0.46 0.00£0.00 0.00+0.00 23.28+1.37
13 | FBCC-B6131 5.62+0.68 613+1.47 12.03+012 16.98+0.04 | 22.47+0.04 0.00+0.00 28.08+0.37 | 27.32+0.87
14 | FBCC-B6156 35.68+119 54.97+1.39 1810+0.01 17.44+0.30 39.54+0.21 26.75+0.44 | 3584+0.42 | 23.78+0.62
15 | FBCC-B6157 38.71£2.76 52.49+0.98 17.00+0.62 1757+0.25 3819+0.51 24.73+0.46 | 34.43+0.07 22.07+1.01
16 | FBCC-B6158 31.43+1.69 51.00£1.80 19.92+0.23 | 19.73+0.48 3767+0.36 | 26.30+066 | 3516+0.48 | 20.80+0.69
17 | FBCC-B6159 4018+1.24 53.93+1.34 19.79+0.31 20.12+0.28 38.87+0.93 26.71£1.42 371x0.41 21.60£0.28
18 | FBCC-B6160 43.68+0.80 5857+1.24 16.61+0.23 19.47+0.32 | 4063+0.70 = 2887+0.57 | 3895+0.63 | 20.93+0.92
19 | FBCC-B6161 3912+2.22 53.37+£2.08 20.09+055 | 20.49+0.41 39.85+116 2716+0.61 36.54+0.23 | 23.76+1.20
20 | FBCC-B6162 3853+3.32 60.82+1.99 20.68+0.17 19.68+0.73 40.49+0.57 27.77+0.87 3706+0.12 24.60+0.32
21 | FBCC-B11183 25.28+0.98 24.94+124 17.74+0.43 20.98+0.57 | 30.41x0.29 | 30.87+5.85 30.45117 24.47+0.79
22 | FBCC-B13732 27.92+1.63 32.64+2.48 10.26+0.19 18.25+0.31 18.93+1.33 19.22+018 1914011 22.80+1.00
23 | FBCC-B13737 41.33+0.94 50.69+1.01 15.25+0.27 16.73+0.60 26.48+015 22.81+0.82 21.65%0.23 2316+0.61
24 | FBCC-B13739 19.44+162 16.98+1.27 10.88+0.24 16.20+0.62 0.00+0.00 15.24+0.21 0.00+0.00 23.81+1.08
25 | FBCC-B15011 24.89£3.30 28.47+2.41 1250054 | 18.63+0.44 21.30£0.43 20.41+0.78 2159+0.23 2551017
26 | FBCC-B15015 23.76+0.79 43.38+110 14.85+053 | 18.86+0.26 | 2733+0.44 | 2354+0.44 | 22.79+0.29 26.21+1.02
27 | FBCC-B15762 2846219 38.90+1.40 17.25%0.23 19.81+0.15 27.26+0.17 24.96+0.37 | 28.82+0.65 29.08+1.06
28 | FBCC-B16107 40.00+0.59 53.28+0.90 14.85+0.16 18.22+0.26 3115%0.31 22.35+103 | 30.66+0.25 2111£0.69
29 | FBCC-B16836 21.39+2.70 28.40+2.87 13.07+0.62 18.46+0.92 25.87+0.67 2319+0.79 2510+0.20 27.49+101
30 | FBCC-B19063 11.63+1.61 23.30£1.09 16.67+0.12 20.73+0.35 0.00£0.00 25.04£0.91 24.70+0.21 26.43+114
31 | FBCC-B19144 42.76+1.94 58.57+1.76 1310+0.84 20.08+0.48 | 30.44+0.43 | 26.33+0.03 | 35.44+0.43 | 28.46+0.49
32 | FBCC-B19209 15.99+1.00 41.46+1.44 16.10£0.20 19.21£0.30 1954062 | 28.20+0.26 = 30.93+0.36 | 25.92+0.95
33 | FBCC-B19238 13.88+0.83 29.27+165 16.46+0.43 17.77+0.38 14.93+0.85 27.77+0.45 17.88+1.03 28.23+0.05
34 | FBCC-B19315 18.66+312 42.41+013 16.32+0.83 19.25+0.24 | 22.03+0.62 | 3352091 34.74+0.43 | 29.38+0.94
35 | FBCC-B19318 26.54+2.06 42.97+1.40 15.78+0.20 2155044 | 24.48+0.38 @ 28.49+0.54 | 34.37%0.33 2814+0.84
36 | FBCC-B19319 26.54+2.06 41.99+2.37 14.58+0.24 21.31£0.09 25.35+0.70 | 33.93+*0.20 | 34.28%0.37 29.01+1.20
37 | FBCC-B19320 22.54+2.22 4213252 18.42+013 21.30+0.22 | 25.98+0.58 30.63%110 3322+052 | 28.44+0.69
38 | FBCC-B19321 19.79%1.53 4310£1.89 19.23+0.63 2081060 | 24.85+0.93 | 2745057 @ 3526+0.88 | 2745*055
39 | FBCC-B19325 22.79+2.84 34.84+3.40 19.93+0.69 2118+0.31 31.62+0.65 2719+0.78 35.29+0.56 | 27.99+0.52
40 | FBCC-B19327 25.61%1.75 36.67+0.92 12.10£0.19 18.47+0.30 2919+0.88 2374+0.56 | 3357+0.80 & 24.26+0.56
41 | FBCC-B19328 31.22+3.44 48.58+0.35 12.39+0.28 18.80+0.40 28.89+0.81 2370083 | 35.48=0.70 | 25.30+0.98
42 | FBCC-B19329 917+0.68 16.83+213 11.45+0.27 15.02+0.46 30.88+214 0.00+0.00 36.95+0.14 28.54+012
43 | FBCC-B19330 16.47+2.01 17.94+1.20 11.49+011 14.87+0.12 31.54+0.94 0.00+0.00 36.35+0.28 2767+0.78
44 | FBCC-B19331 16.02+2.22 21.69+1.03 1118+0.19 16.80+0.33 33.05%1.05 0.00£0.00 38.09+0.14 27.35+0.74
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Part 2. 2ol SZIZ&A BI} CI0JE

_lI-I(F)
oy A0
No 35 = U o2y
- HSV)
- A MES ARG et Bl
7tsett O & sy
Index
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Agriculture and Natural Resources 50:250-256

107



APPENDIX

Part 5. Mzl S A&4 TILHI0IH

- THEF)
No g= 2 at =22
- HS(V)
-HE SAEES EHOI=0 AMBE Z2ES
1  BAEMEMIDZES F Text | -OflAl Insoluble chromogenic substrates(Megazyme) S 0|2
St plate assay'
- MY 250mIe| E2tA30f| 50mIZ MEE HiX| BF
K3t Cie E Y
HHHHX] F Text No Ikset 3t =
1 MRSB FAb
2| ApiEE e 2 Gss gz
3 TSB
il iy
4 R2B
Mo AR U2 E(°C)
H oth E Num =oc =2 T Hllo
e u oAl 25
M -E—”ﬁl’.‘_"*(rpm)
XIEHHQF So werieT
RIEHQF F Num X7} 150
Mo A HieE|ZHY)
7|2t oA 5
Y AEES 2| 2let 2 248 K|
- Of|A]
No 7tstt gt A9
Insoluble Protease
1 chromogenic a-amylase
substrates B{X| endo-1,4-B-Xylanase
Insoluble chromogenic substrates Hi{X|(Insoluble chromogenic
substrates 0.5 g/L, xanthan gum 3.0 g/L,1.5% agar)
SIMEMR i
3 2EEHEHIX F Text | 4 insoluble chromogenic substrates
No 7tstt gk B
1 AZCL-Casein Protease
2 AZCL-Amylose a-amylase
AZCL-Xylan AR
3 (Beechwood) endo-1,4-B-Xylanase
4 | Esculinlron Agar | Glycosidase
Esculin Iron Agar(esculin 1g/L, ferric ammonium citrate 0.5g/L,
agar 20g/L)
My MHHHAZFE 8mm paper disc 20| FEst= &
4 | HEE F Num - 2~7%Y H{2FSE ODgy, = 0.501442| O[S H{QFAHO| (l)
-OflA] 30
. AMH AIS{ASH Q—E(OC)
AIO'IQE =20 20T o -
MH SASIM X222 015 =3 Ql
6 HES 7|7t F Num :lfl -g-iséo PSS 7|?_r(a)

108



H(F)

No g= o ==Y
o HSV)
LMo Aol AFRE|= o| I
7 HoIEA| 2 F Num M 30| AFEEl= plate?] ZZ(cm)
-OflAl 9
S | SMEE K| 22 F Num | MY gAEM ZMS 2[4l plate T AFZE HHXI2| 2(ml)
- A MBS AR = pIateE* SE S e e
HHOFM A| CF 2 JHA =oc =8 STIT =] C =287
9 HYPAl 2 &5 4 F Num -OflA| |CH 57K
A HH0l| AR plated0lM HAEAFE HESh=
10 | Aeds 2t 37| F Num paper discAto]2] 7{2|
-OflA] 3cm O] &
Y FAEME FEshs WY
-OflA| AelaaE Ho| P E kol X|E(mm)
M | =Z2sdEH v Num
<AMEA MHO0]E> <A |ojEf>
-HY BAEMES ZETHHATA ARIS M&E o|0|X|mHUY
- OflA| 1_FBCC-B1_A.JPG
12 wAEY 0|0|X|mY % Text 1_FBCC-B1_G.JPG
1_FBCC-B1_P.JPG
1_FBCC-B1_X.JPG
- AR PEEE A 23
-OflA| Mathlouthi, N., Saulnier, L., Quemener, B., & Larbier, M.
(2002). Xylanase, B-glucanase, and other side enzymatic
13 | &E3(Reference) F Text activities have greater effects on the viscosity of several

feedstuffs than xylanase and B-glucanase used alone or
in combination. Journal of agricultural and food chemistry,
50(18), 5121-5127

Useful Bacteria Bacillus 109



REFERENCE

<

anw Hr Y ESxta 2
FBEC

esources Culture Collectior



Reference

HI=S

Abril AG, Rama JLR, Feijoo-Siota L, Calo-Mata P, Salazar S, Peix A, Velazquez E, Villa TG. Bacillus safensis subsp.
osmophilus subsp. nov., isolated from condensed milk, and description of Bacillus safensis subsp. safensis subsp. nov.
Int J Syst Evol Microbiol 2019; 69:189-195.

)]

Chester FD. A Manual of Determinative Bacteriology. The MacMillan Co., New York, 1901.

=

Cohn F. Untersuchungen Uber Bakterien. In: Cohn F (eds), Beitrage zur Biologie der Pflanzen 1 (Heft 2),1872,
Max Miller, Breslau, 1875, p. 127-224.

de Los Santos Villalobos S, Robles RI, Parra Cota Fl, Larsen J, Lozano P, Tiedje JM. Bacillus cabrialesii sp. nov.,
an endophytic plant growth promoting bacterium isolated from wheat ( Triticum turgidum subsp. durum) in the Yaqui
Valley, Mexico. Int J Syst Evol Microbiol 2019; 69:3939-3945.

Dunlap CA, Bowman MJ, Zeigler DR. Promotion of Bacillus subtilis subsp. inaquosorum, Bacillus subtilis subsp.

spizizenii and Bacillus subtilis subsp. stercoris to species status. Antonie Van Leeuwenhoek 2020; 113:1-12.

E Gatson JW, Benz BF, Chandrasekaran C, Satomi M, Venkateswaran K, Hart ME. Bacillus tequilensis sp. nov.,
isolated from a 2000-year-old Mexican shaft-tomb, is closely related to Bacillus subtilis. Int J Syst Evol Microbiol
2006; 56:1475-1484.

Palmisano MM, Nakamura LK, Duncan KE, Istock CA, Cohan FM. Bacillus sonorensis sp. nov., a close relative of

Bacillus licheniformis, isolated from soil in the Sonoran Desert, Arizona. Int J Syst Evol Microbiol 2001; 51:1671-1679.

B Ruiz-Garcia C, Béjar V, Martinez-Checa F, Llamas |, Quesada E. Bacillus velezensis sp. nov., a surfactant-

producing bacterium isolated from the river Vélez in Méalaga, southern Spain. Int J Syst Evol Microbiol 2005; 55:191-195.

E Shivaji S, Chaturvedi P, Suresh K, Reddy GSN, Dutt CBS, Wainwright M, Narlikar JV, Bhargava PM. Bacillus aerius sp.
nov., Bacillus aerophilus sp. nov., Bacillus stratosphericus sp. nov. and Bacillus altitudinis sp. nov., isolated from

cryogenic tubes used for collecting air samples from high altitudes. Int J Syst Evol Microbiol 2006; 56:1465-1473.

Sumpavapol P, Tongyonk L, Tanasupawat S, Chokesajjawatee N, Luxananil P, Visessanguan W. Bacillus siamensis
sp. nov., isolated from salted crab (poo-khem) in Thailand. Int J Syst Evol Microbiol 2010; 60:2364-2370.

Tindall BJ. The consequences of Bacillus axarquiensis Ruiz-Garcia et al. 2005, Bacillus malacitensis Ruiz-Garcia et
al. 2005 and Brevibacterium halotolerans Delaporte and Sasson 1967 (Approved Lists 1980) being treated as
heterotypic synonyms. Int J Syst Evol Microbiol 2017; 67:175-176.

m






=y

01
25| 2} Bacillus2| AHoj|= At (FBCC No.), 818 (Scientific name), SH4ALZ (Photograph)

E5H|A|(Classification), 7|2H &2 (Information), & 123 (References), &7 A€ (Sequence)
T &4 (Antifungal Activity), 2 SAEZEEI (Plant Growth Promotion), 24 2 (Enzyme Activity)S £+23I2Ct.

02

ot 22X|4l= LPSN(https://www.bacterio.net/), NCBI(https://www.ncbi.nim.nih.gov/) &
Eosto] XA stHuE 22H|7|(2026'H 58 7|F)E +=5IFICY.

03
Bacillus®| t&2 7|EfX}7} SE3t0{ FBCCOl| S5¢t
SIHE 7IEL 2 AN 2RAAES Wt 7| xHSIHC

04
= 7|2OAX|2HZ R0l A AjiSt CHEA Z7 Y E AR
HZISHAS| AFAIZE AHSSHACY.









