Supplementary Materials

Table S1. Identity of yeast isolates from traditional sourdoughs around Botswana using the ITS
region. All sequences were last blasted on the 31st of July 2024.

Sample Yeast isolate No. of Query % Accession Repository
name bases cover Identity number Accession
number

FJ1-A1  Saccharomyces 817 99%  99.26%  CP006426.1 PP864082
cerevisiae

FJ2-A1  Saccharomyces 800 99% 99.87%  KY596697.1  PP864080
cerevisiae

FI2-A2  Wickerhamomyces 565 96%  81.72%  KTI175191.1 None
anomalus®™

FJ2-A3  Saccharomyces 815 99%  99.25%  CP006426.1 PP864081
cerevisiae

GT1-Al Saccharomyces 682 99%  98.02%  OP764057.1 PP864083
cerevisiae*™

GA1-A1 Pichia 636 95%  90.30%  OP764057.1 PP864074
kudriavzerii

MNI1-Al Saccharomyces 805 99%  99.50%  KY596697.1 PP864084
cerevisiae

MNI1-A2 Pichia 444 99%  100% KY495728.1  PP864091
membranifaciens

MNI1-A3 Saccharomyces 799 99%  99.62%  KY596697.1  PP864078
cerevisiae

GDI-A1 Saccharomyces 797 99%  99.62%  KT958553.1 PP864079
cerevisiae

GDI1-A2 Pichia 479 98%  99.58%  CP039617.1 PP864085
kudriavzevii

GDI1-A3 Pichia 478 99%  99.58%  KY457575.1  PP864086
kudriavzevii

GDI1-A4 Saccharomyces 493 97%  99.38%  KU500417.1
cerevisiae

TB1-Al Sacch'affomyces 801 99%  99.62% KY495744.1 PP864076
cerevisiae

TB1-A2  Saccharomyces 799 99%  99.25%  LC576585.1 PP864077
cerevisiae

RK1-Al1 Saccharomyces 846 96%  99.14%  CP006426.1 PP864075
cerevisiae

RK1-A2  Saccharomyces 601 100% 87.52%  MW856066.1 None

cerevisiae™®
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Table S2. Identity of lactic acid bacteria from traditional sourdoughs around Botswana using 16S
region. All sequences were last blasted on the 31" of July 2024.

Sample Bacterium No.of Query % Accession Repository
name bases cover  Identity Accession
no.
GDI1-B1 Lactiplantibacillus 967 99% 99.38% MT463431.1 PP860773
plantarum
GD1-B2  Lactiplantibacillus 896 100% 99.41%  MT611900.1 PP860774
Plantarum
GDI1-B3  Lactiplantibacillus 1013 99% 99.51% CP052869.1 PP860775
plantarum
i . I 0 o
GD1-B4 Lactiplantibacillus 825 100% 100% OR520803.1 PP860791
plantarum
GAI1-Bl Lacticaseibacillus 964 100%  99.48% MT538398.1 PP860776
paracasei
RK1-B4 Liquorilactobacillus 540 99% 99.07% ON705146.1 PP860792
nageli
FJ2-B3  Lacticaseibacillus 867 99% 86.72% AB759528.1 PP860789
paracasei
) . . 0, 0,
ME1-B1 Lentllactoba.czllus 1095  99% 88.56% ON125464.1 PP860788
parabuchneri
i . . . o o
ME1-B2 ,Zgzzrzlactobaczllus 804 100%  100% MT597696.1 PP860787
GTI1-B1  Lactiplantibacillus 972 99% 96.60%  ON384540.1

Plantarum



https://www.ncbi.nlm.nih.gov/nucleotide/MT463431.1?report=genbank&log$=nucltop&blast_rank=1&RID=3K4H9X40016
https://www.ncbi.nlm.nih.gov/nucleotide/MT611900.1?report=genbank&log$=nucltop&blast_rank=1&RID=3JTAYTG5013
https://www.ncbi.nlm.nih.gov/nucleotide/CP052869.1?report=genbank&log$=nucltop&blast_rank=1&RID=3K3313J801N
https://www.ncbi.nlm.nih.gov/nucleotide/OR520803.1?report=genbank&log$=nucltop&blast_rank=2&RID=PBDP8DDD01N
https://www.ncbi.nlm.nih.gov/nucleotide/MT538398.1?report=genbank&log$=nucltop&blast_rank=1&RID=3K4YEVMZ013
https://www.ncbi.nlm.nih.gov/nucleotide/ON705146.1?report=genbank&log$=nucltop&blast_rank=2&RID=PBDWR3Y101N
https://www.ncbi.nlm.nih.gov/nucleotide/MT597696.1?report=genbank&log$=nucltop&blast_rank=1&RID=PBF3DAH001N
https://www.ncbi.nlm.nih.gov/nucleotide/ON384540.1?report=genbank&log$=nucltop&blast_rank=4&RID=Y9KJAN3F013

Table S3. Identity of Bacillus and other bacteria from traditional sourdoughs around Botswana
using 16S region. All sequences were last blasted on the 31" of July 2024.

Sample Bacillus and No.of Query % Accession Repository
name other bacteria bases cover identity Accession
(%)

GA1-B2 Bacillus cereus 1063 99% 99.43% ON740901.1 PP860777

RK1-Bl1 Bacillus 1020 100% 99.32% KC494304.1 PP860780
carboniphilus

RK1-B2 Bacillus 1066 99% 98.91% AB&13716.1 PP860778
siamensis

RK1-B3 Bacillus cereus 1034 100% 99.52% MK479915.1 PP860779

FJ1-B1 Bacillus 993 100% 99.80% KT970980.1 PP860781
pumilus

FJ2-B1 Bacillus 913 100% 100% CP119300.1 PP860782
zhangzhouensis

FJ2-B2 Bacillus cereus 1057 100% 99.34% OP984781.1 PP860783

MN1-B1 Bacillus 1093 99% 99.09% MG561355.1 PP860784
stratosphericus

MNI1-B2  Bhagavaea 1098  99% 99.65%  MNI121192.1 PP860785
ginsengi

TB1-B1 Lysinibacillus 1136 99% 97.33% OM142568.1 PP860786
halotolerans

UK1-B1 Bacillus 964 99% 85.49% OR741996.1 PP860793
thuringiesis

UK1-B2 Bacillus 1064 99% 87.02% MW?282868.1 PP860794

licheniformis



https://www.ncbi.nlm.nih.gov/nucleotide/ON740901.1?report=genbank&log$=nucltop&blast_rank=1&RID=3K634XYZ01N
https://www.ncbi.nlm.nih.gov/nucleotide/KC494304.1?report=genbank&log$=nucltop&blast_rank=1&RID=3K7K5G1Z013
https://www.ncbi.nlm.nih.gov/nucleotide/AB813716.1?report=genbank&log$=nucltop&blast_rank=1&RID=3K6V65NR016
https://www.ncbi.nlm.nih.gov/nucleotide/MK479915.1?report=genbank&log$=nucltop&blast_rank=1&RID=3R9V9139016
https://www.ncbi.nlm.nih.gov/nucleotide/KT970980.1?report=genbank&log$=nucltop&blast_rank=2&RID=3RA35K88016
https://www.ncbi.nlm.nih.gov/nucleotide/CP119300.1?report=genbank&log$=nucltop&blast_rank=2&RID=3SFS6Z7Y013
https://www.ncbi.nlm.nih.gov/nucleotide/OP984781.1?report=genbank&log$=nucltop&blast_rank=1&RID=3RAKAW6T013
https://www.ncbi.nlm.nih.gov/nucleotide/MG561355.1?report=genbank&log$=nucltop&blast_rank=3&RID=3RBRBDRU01N
https://www.ncbi.nlm.nih.gov/nucleotide/MN121192.1?report=genbank&log$=nucltop&blast_rank=1&RID=3RC81PMT013
https://www.ncbi.nlm.nih.gov/nucleotide/OM142568.1?report=genbank&log$=nucltop&blast_rank=1&RID=3RC9171K016
https://www.ncbi.nlm.nih.gov/nucleotide/OR741996.1?report=genbank&log$=nucltop&blast_rank=1&RID=Y9K1S81W016

Table S4. ldentity of Acetic acid bacteria from traditional sourdough around Botswana. All
sequences were last blasted on the 10th of June 2024

Sample  Acetic acid No. of Query % Accession Repository
name bacteria bases  cover identity Accession
(%) no.
- 0, 0
GA1-C1  Acetobacter 820 99 % 99.63 % MH845625.1 PP864057

pasteurianus

FJ1-C1 Acetobacter

813 99 % 99.88%  EU096228.1 PP864057

pasteurianus

GD1-C1  Acetobacter

537 95 % 84.27%  AB906412.1 None

indonesiensis

UK1-C1 Acetobacter
malorum

813 99 % 99.97%  EU096228.1 PP864058

Table S5. Yeast isolates and sequences used for phylogenetic analysis and PCR-RFLP

Yeast isolates

Sequence

>Saccharomyces
cerevisiae (FJ2-Al)

AATTTTAATAATTTTGAAATGGATTTTTTTTTTGTTTTGGCAAGAGCATG
AGAGCTTTTACTGGGCAAGAAGACAAGAGATGGAGAGTCCAGCCGGG
CCTGCGCTTAAGTGCGCGGTCTTGCTAGGCTTGTAAGTTTCTTTCTTGCT
ATTCCAAACGGTGAGAGATTTCTGTGCTTTTGTTATAGGACAATTAAAA
CCGTTTCAATACAACACACTGTGGAGTTTTTCATATCTTTGCAACTTTTT
CTTTGGGCATTCGAGCAATCGGGGCCCAGAGGTAACAAACACAAACAA
TTTTATCTATTCATTAAATTTTTGTCAAAAACAAGAATTTTCGTAACTG
GAAATTTTAAAATATTAAAAACTTTCAACAACGGATCTCTTGGTTCTCG
CATCGATGAAGAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGA
ATTCCGTGAATCATCGAATCTTTGAACGCACATTGCGCCCCTTGGTATT
CCAGGGGGCATGCCTGTTTGAGCGTCATTTCCTTCTCAAACATTCTGTT
TGGTAGTGAGTGATACTCTTTGGAGTTAACTTGAAATTGCTGGCCTTTT
TCATTGGATGTTTTTTTTTCCAAAGAGAGGTTTCTCTGCGTGCTTGAGGT
ATAATGCAAGTACGGTCGTTTTAGGTTTTACCAACTGCGGCTAATCTTT
TTTATACTGAGCGTATTGGAACGTTATCGATAAGAAGAGAGCGTCTAG
GCGAACAATGTTCTTAAAGTTTGACCTCAAATCAGGTAGGAGTACCCG
CTGAACTTAAGCATATCA

>Wickerhamomyces
anomalus (FJ2-A2)

ATAATGAATTCTATTGCCAGCGCTTATTGCGCGGCGATAACCTTACACA
CATTGTCTAGTTTTTTTGAACTTTGCTTTGGGTGGTGAGCCTGGCTTACT
GCCCAAAGGTCTAAACACATTTTTTTTATGGTTAAACCCTTTACCCATT
ATCCTTAAAATTTTTTACCAAAATTAAAATTTTTCAAAATTTTCACCAC



https://www.ncbi.nlm.nih.gov/nucleotide/MH845625.1?report=genbank&log$=nucltop&blast_rank=2&RID=PBRZZ50H016
https://www.ncbi.nlm.nih.gov/nucleotide/EU096228.1?report=genbank&log$=nucltop&blast_rank=1&RID=PBSAPKHU016
https://www.ncbi.nlm.nih.gov/nucleotide/AB906412.1?report=genbank&log$=nucltop&blast_rank=1&RID=PBS7Y960016
https://www.ncbi.nlm.nih.gov/nucleotide/EU096228.1?report=genbank&log$=nucltop&blast_rank=1&RID=PBRWX22U016

CGAACCTTTGGGTCCCCCCACCAATAAAAACCCCACCAAATGGCAATC
CTAATGGGAATTGGCAAATTTCCTGAAACCTCCAAACCTTTAAACCCCT
TGGCCCCCCCGGGAATCCCAAAGGGAATGCCGGTTTAACCGCCTTTTTT
CTCTCAACCCTTCGGGTTGGGATTTAAGGGATACCCTGCCAGGGGTAA
CCTGGAATAATGGACTAACCAAAAGGGAACAATAAACCATCCTTCCTA
AAAAAAGGAATAAGGTCCTCCCACTCCGTATTATCACCTAGGCGGGTT
AAAAAGAATTTAAGGTCCGGTTAACCACCATTAACCTAAAAGTTGAAC
CCCAAACCAGGAAGAATAACCCCTTAACTT

>Saccharomyces
cerevisiae (FJ2-A3)

GAATTTATAATTTTGAAATGGATTTTTTTTTTGTTTTGGCAAGAGCATG
AGAGCTTTTACTGGGCAAGAAGACAAGAGATGGAGAGTCCAGCCGGG
CCTGCGCTTAAGTGCGCGGTCTTGCTAGGCTTGTAAGTTTCTTTCTTGCT
ATTCCAAACGGTGAGAGATTTCTGTGCTTTTGTTATAGGACAATTAAAA
CCGTTTCAATACAACACACTGTGGAGTTTTTCATATCTTTGCAACTTTTT
CTTTGGGCATTCGAGCAATCGGGGCCCAGAGGTAACAAACACAAACAA
TTTTATCTATTCATTAAATTTTTGTCAAAAACAAGAATTTTCGTAACTG
GAAATTTTAAAATATTAAAAACTTTCAACAACGGATCTCTTGGTTCTCG
CATCGATGAAGAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGA
ATTCCGTGAATCATCGAATCTTTGAACGCACATTGCGCCCCTTGGTATT
CCAGGGGGCATGCCTGTTTGAGCGTCATTTCCTTCTCAAACATTCTGTT
TGGTAGTGAGTGATACTCTTTGGAGTTAACTTGAAATTGCTGGCCTTTT
TCATTGGATGTTTTTTTTTCCAAAGAGAGGTTTCTCTGCGTGCTTGAGGT
ATAATGCAAGTACGGTCGTTTTAGGTTTTACCAACTGCGGCTAATCTTT
TTTATACTGAGCGTATTGGAACGTTATCGATAAGAAGAGAGCGTCTAG
GCGAACAATGTTCTTAAAGTTTGACCTCAAATCAGGTAGGAGTACCCG
CTGAACTTAAGCATATCATAAGGCGGAGGAAGGA

>Saccharomyces
cerevisiae (FJ1-Al)

CAAAGATTTAATAATTTTGAATGGATTTTTTTTTTGTTTTGGCAAGAGC
ATGAGAGCTTTTACTGGGCAAGAAGACAAGAGATGGAGAGTCCAGCC
GGGCCTGCGCTTAAGTGCGCGGTCTTGCTAGGCTTGTAAGTTTCTTTCT
TGCTATTCCAAACGGTGAGAGATTTCTGTGCTTTTGTTATAGGACAATT
AAAACCGTTTCAATACAACACACTGTGGAGTTTTTCATATCTTTGCAAC
TTTTTCTTTGGGCATTCGAGCAATCGGGGCCCAGAGGTAACAAACACA
AACAATTTTATCTATTCATTAAATTTTTGTCAAAAACAAGAATTTTCGT
AACTGGAAATTTTAAAATATTAAAAACTTTCAACAACGGATCTCTTGGT
TCTCGCATCGATGAAGAACGCAGCGAAATGCGATACGTAATGTGAATT
GCAGAATTCCGTGAATCATCGAATCTTTGAACGCACATTGCGCCCCTTG
GTATTCCAGGGGGCATGCCTGTTTGAGCGTCATTTCCTTCTCAAACATT
CTGTTTGGTAGTGAGTGATACTCTTTGGAGTTAACTTGAAATTGCTGGC
CTTTTTCATTGGATGTTTTTTTTTCCAAAGAGAGGTTTCTCTGCGTGCTT
GAGGTATAATGCAAGTACGGTCGTTTTAGGTTTTACCAACTGCGGCTAA
TCTTTTTTATACTGAGCGTATTGGAACGTTATCGATAAGAAGAGAGCGT
CTAGGCGAACAATGTTCTTAAAGTTTGACCTCAAATCAGGTAGGAGTA
CCCGCTGAACTTAAGCATATCATAAAGCGGAGGAAGG

>Saccharomyces
cerevisiae (MN1-Al)

GAATTTAATATTTTGAAAATGGATTTTTTTTTTGTTTTGGCAAGAGCAT
GAGAGCTTTTACTGGGCAAGAAGACAAGAGATGGAGAGTCCAGCCGG
GCCTGCGCTTAAGTGCGCGGTCTTGCTAGGCTTGTAAGTTTCTTTCTTG
CTATTCCAAACGGTGAGAGATTTCTGTGCTTTTGTTATAGGACAATTAA




AACCGTTTCAATACAACACACTGTGGAGTTTTTCATATCTTTGCAACTT
TTTCTTTGGGCATTCGAGCAATCGGGGCCCAGAGGTAACAAACACAAA
CAATTTTATCTATTCATTAAATTTTTGTCAAAAACAAGAATTTTCGTAA
CTGGAAATTTTAAAATATTAAAAACTTTCAACAACGGATCTCTTGGTTC
TCGCATCGATGAAAAACGCAGCGAAATGCGATACGTAATGTGAATTGC
AAAATTCCGTGAATCATCGAATCTTTGAACGCACATTGCGCCCCTTGGT
ATTCCAGGGGGCATGCCTGTTTGAGCGTCATTTCCTTCTCAAACATTCT
GTTTGGTAGTGAGTGATACTCTTTGGAGTTAACTTGAAATTGCTGGCCT
TTTTCATTGGATGTTTTTTTTTCCAAAAAGAGGTTTCTCTGCGTGCTTGA
GGTATAATGCAAGTACGGTCGTTTTAGGTTTTACCAACTGCGGCTAATC
TTTTTTATACTGAGCGTATTGGAACGTTATCGATAAGAAGAGAGCGTCT
AGGCGAACAATGTTCTTAAAGTTTGACCTCAAATCAGGTAGGAGTACC
CGCTGAACTTAAGCATATCATAAGG

>Pichia
membranifaciens
(MN1-A2)

ATAACCAACACCACACTGTGTGGGCGCACAAAACACCTAAACCTGGAG
TATACACACGTCAACAAAAGATCTAAAAGAATAAAACTTTCAACAACG
GATCTCTTGGTTCTCGCATCGATGAAGAGCGCAGCGAAATGCGATACC
TAGTGTGAATTGCAGCCATCGTGAATCATCGAGTTCTTGAACGCACATT
GCGCCCGTCGGTATTCCGGCGGGCATGCCTGTCTGAGCGTCGTTTCCTT
CTTGTGCACCGGGGGTCTTTGCTGATCTTCTGTGCGCAGAGCTGGCCGT
GCCACTGGCCCGGCCGAAAAGAAACGTTGCGGACGAAGCGAACTACA
TCGGGACGCTTTGGCCGCCGAGCGAAAAAACACCATTGAGCTCGACCT
CAGATCAGGTAGGAGTACCCGCTGAACTTAAGCATATCAATAAGCGGA
GGAAGATATT

>Saccharomyces
cerevisiae (MN1-A3)

AATTTAATAATTTTGAAATGGATTTTTTTTTTGTTTTGGCAAGAGCATG
AGAGCTTTTACTGGGCAAGAAGACAAGAGATGGAGAGTCCAGCCGGG
CCTGCGCTTAAGTGCGCGGTCTTGCTAGGCTTGTAAGTTTCTTTCTTGCT
ATTCCAAACGGTGAGAGATTTCTGTGCTTTTGTTATAGGACAATTAAAA
CCGTTTCAATACAACACACTGTGGAGTTTTTCATATCTTTGCAACTTTTT
CTTTGGGCATTCGAGCAATCGGGGCCCAGAGGTAACAAACACAAACAA
TTTTATCTATTCATTAAATTTTTGTCAAAAACAAGAATTTTCGTAACTG
GAAATTTTAAAATATTAAAAACTTTCAACAACGGATCTCTTGGTTCTCG
CATCGATGAAAAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGA
ATTCCGTGAATCATCGAATCTTTGAACGCACATTGCGCCCCTTGGTATT
CCAGGGGGCATGCCTGTTTGAGCGTCATTTCCTTCTCAAACATTCTGTT
TGGTAGTGAGTGATACTCTTTGGAGTTAACTTGAAATTGCTGGCCTTTT
TCATTGGATGTTTTTTTTTCCAAAAAGAGGTTTCTCTGCGTGCTTGAGGT
ATAATGCAAGTACGGTCGTTTTAGGTTTTACCAACTGCGGCTAATCTTT
TTTATACTGAGCGTATTGGAACGTTATCGATAAGAAGAGAGCGTCTAG
GCGAACAATGTTCTTAAAGTTTGACCTCAAATCAGGTAGGAGTACCCG
CTGAACTTAAGCATATCA

>Saccharomyces
cerevisiae (GD1-Al)

GAATTTAATAATTTTGAAATGGATTTTTTTGTTTTGGCAAGAGCATGAG
AGCTTTTACTGGGCAAGAAGACAAGAGATGGAGAGTCCAGCCGGGCCT
GCGCTTAAGTGCGCGGTTTTGCTAGGCCTGTAAGTTTCTTTCTTGCTATT
CCAAACGGTGAGAGATTTCTGTGCTTTTGTTATAGGACAATTAAAACCG
TTTCAATACAACACACTGTGGAGTTTTCATATCTTTGCAACTTTTTCTTT
GGGCATTCGAGCAATCGGGGCCCAGAGGTAACAAACACAAACAATTTT




ATTTATTCATTAAATTTTTGTCAAAAACAAGAATTTTCGTAACTGGAAA
TTTTAAAATATTAAAAACTTTCAACAACGGATCTCTTGGTTCTCGCATC
GATGAAGAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTC
CGTGAATCATCGAATCTTTGAACGCACATTGCGCCCCTTGGTATTCCAG
GGGGCATGCCTGTTTGAGCGTCATTTCCTTCTCAAACATTCTGTTTGGT
AGTGAGTGATACTCTTTGGAGTTAACTTGAAATTGCTGGCCTTTTCATT
GGATGTTTTTTTTCCAAAGAGAGGTTTCTCTGCGTGCTTGAGGTATAAT
GCAAGTACGGTCGTTTTAGGTTTTACCAACTGCGGCTAATCTTTTTTAT
ACTGAGCGTATTGGAACGTTATCGATAAGAAGAGAGCGTCTAGGCGAA
CAATGTTCTTAAAGTTTGACCTCAAATCAGGTAGGAGTACCCGCTGAA
CTTAAGCATATCATAA

>Pichia kudriavzerii
(GD1-A2)

GGGGATTACTACTACACATGCGTGAGCGGAACGAAAACAACAACACCT
AAATGTGGAATATAGCATATAGTCGACAAGAGAAATCTACGAAAAAA
CAAACAAAACTTTCAACAACGGATCTCTTGGTTCTCGCATCGATGAAG
AGCGCAGCGAAATGCGATACCTAGTGTGAATTGCAGCCATCGTGAATC
ATCGAGTTCTTGAACGCACATTGCGCCCCTCGGCATTCCGGGGGGCAT
GCCTGTTTGAGCGTCGTTTCCATCTTGCGCGTGCGCAGAGTTGGGGGAG
CGGAGCGGACGACGTGTAAAGAGCGTCGGAGCTGCGACTCGCCTGAA
AGGGAGCGAAGCTGGCCGAGCGAACTAGACTTTTTTTCAGGGACGCTT
GGCGGCCGAGAGCGAGTGTTGCGAGACAACAAAAAGCTCGACCTCAA
ATCAGGTAGGAATACCCGCTGAACTTAAGCATATCAATAAGCGGAGGA
A

>Pichia kudriavzerii
(GD1-A3)

GGGAATTTACTACTACACTGCGTGAGCGGACGAAAACAACAACACCTA
AAATGTGGAATATAGCATATAGTCGACAAGAGAAATCTACGAAAAAC
AAACAAAACTTTCAACAACGGATCTCTTGGTTCTCGCATCGATGAAGA
GCGCAGCGAAATGCGATACCTAGTGTGAATTGCAGCCATCGTGAATCA
TCGAGTTCTTGAACGCACATTGCGCCCCTCGGCATTCCGGGGGGCATG
CCTGTTTGAGCGTCGTTTCCATCTTGCGCGTGCGCAGAGTTGGGGGAGC
GGAGCGGACGACGTGTAAAGCGCGTCGGAGCTGCGACTCGCCTGAAA
GGGAGCGAAGCTGGCCGAGCGAACTAGACTTTTTTTCAGGGACGCTTG
GCGGCCGAGAGCGAGTGTTGCGAGACAACAAAAAGCTCGACCTCAAA
TCAGGTAGGAATACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAA

>Saccharomyces
cerevisiae (GD1-A4)

CAAGAATTTAATAATTTTGAAATGGGTTTTTTTTTTTTTTGTTTTGGAAA
AGCATGAAAGCTTTTCCGGGGCAAAAAAACAAAAAAGGGAAAGCCCC
CCCGGGCCCGCCCTTAAGGGCGCGGCCTTGCTAGGCTTGTAAGTTTCTT
TCTTGTTTTTCCAAACGGGGAAAAATTTCTGGGTTTTTGTTATAGGACA
ATAAAAACCGTTTCAAAACACCCCCCGGGGGAGTTTTTCATATCTTTGC
ACCTTTTTCTTTGGGCATTCAACCAACCGGGGCCCAAAGGAAACAAAC
CCAAACAATTTTATCTATTCTTTAAATTTTTGTCAAAAACAAAAATTTT
CGAAACGGGAAATTTTAAAAAATAAAAAACTTTCAACACCGGATCTCT
TGGTTCCCCCCTCAATAAAAAACCCCCCAAAAGGCGAAACGAAAGGG
GAATTGCAAAATCCCGGGAATCCCCAAATCTTTGAACCCCCTTTGCCCC
CCTGGGTTTTCCGGGGGGCATGCCGGTTTGAGCGCCTTTTCCTTCCCAA
ACATTCTGTTGGGGAGGGAGGGAAACTCTTTGGAGTAAACTTGAAATT
GCGGCCCTTTTTCTTTGAAGGTTTTTTTTTTTTTCCAAAAAAAGGTTTTC
CCGG




>Pichia kudriavzerii
(GA1-Al)

GGGGAAATTACTACTACACTGCGTGAGCGGACGAAAACAACAACACCT
AAATGTGGAATATAGCATATAGTCGACAAGAGAAATCTACGAAAAAA
CAAACAAAACTTTCAACAACGGATCTCTTGGTTCTCGCATCGATGAAG
AGCGCAGCGAAATGCGATACCTAGTGTGAATTGCAGCCATCGTGAATC
ATCGAGTTCTTGAACGCACATTGCGCCCCTCGGCATTCCGGGGGGCAT
GCCTGTTTGAGCGTCGTTTCCATCTTGCGCGTGCGCAGAGTTGGGGGAG
CGGAGCGGACGACGTGTAAAGAGCGTCGGAGCTGCGACTCGCCTGAA
AGGGAGCGAAGCTGGCCGAGCGAACTAGACTTTTTTTCAGGGACGCTT
GGCGGCCGAGAGCGAGTGTTGCGAGACAACAAAAAGCTCGACCTCAA
ATCAGGTAGGAATACCCGCTGAACTTAAGCATATCAATAAGCGGAGGA
AAGGATCAGTACTGT

>Saccharomyces
cerevisiae (RK1-Al)

TAGGAAATTTTAATAAATTTTGAAATGGATTTTTTTTTTGTTTTGGCAAG
AGCATGAGAGCTTTTACTGGGCAAGAAGACAAGAGATGGAGAGTCCA
GCCGGGCCTGCGCTTAAGTGCGCGGTCTTGCTAGGCTTGTAAGTTTCTT
TCTTGCTATTCCAAACGGTGAGAGATTTCTGTGCTTTTGTTATAGGACA
ATTAAAACCGTTTCAATACAACACACTGTGGAGTTTTTCATATCTTTGC
AACTTTTTCTTTGGGCATTCGAGCAATCGGGGCCCAGAGGTAACAAAC
ACAAACAATTTTATCTATTCATTAAATTTTTGTCAAAAACAAGAATTTT
CGTAACTGGAAATTTTAAAATATTAAAAACTTTCAACAACGGATCTCTT
GGTTCTCGCATCGATGAAGAACGCAGCGAAATGCGATACGTAATGTGA
ATTGCAGAATTCCGTGAATCATCGAATCTTTGAACGCACATTGCGCCCC
TTGGTATTCCAGGGGGCATGCCTGTTTGAGCGTCATTTCCTTCTCAAAC
ATTCTGTTTGGTAGTGAGTGATACTCTTTGGAGTTAACTTGAAATTGCT
GGCCTTTTTCATTGGATGTTTTTTTTTCCAAAGAGAGGTTTCTCTGCGTG
CTTGAGGTATAATGCAAGTACGGTCGTTTTAGGTTTTACCAACTGCGGC
TAATCTTTTTTATACTGAGCGTATTGGAACGTTATCGATAAGAAGAGAG
CGTCTAGGCGAACAATGTTCTTAAAGTTTGACCTCAAATCAGGTAGGA
GTACCCGCTGAACTTAAGCATATCATAAAGCGGAGGAAAGATCAATAG
GAACTTTAATAATTTGA

>Saccharomyces
cerevisiae (RK1-A2)

TTAATAATTTTGAAATGGATTTTTTTTTTGTTTGGGCAAAACCTTGAAA
CTTTTTCCGGGGCAAAAAAACAAAAAAGGGAAAGCCCACCCGGGLCG
GCCCTTAAGGGCCCGGCCTGGTTAGGTTGGAAAGTTCCTTTCTGGTTTT
CCCAACCGGGGAAAAATTCCGGGGTTTTTGTATTAGGACAATAAAACC
CGTTCCAAAACACCCCCCGGGGAAGTTTTTCTTATCTTTGCACTTTTTTC
TTGGGGCTTCCAACCAACCGGGGCCCAAAGGCACCAACCCCAACCAAT

[TTTTCTTTTCTTTAAATTTTTGCCAAAACCAAAAATTTCCGAACCGGA
AAATTTTAAAAAATAAAAAACTTTCACCACCGAACCCCTGGGTCCCCC
CTCCAATAAAAAACCCACCAAATGGCAAACCGAATGGGGAATGGCAA
AATCCCGGGAACCACCAAACCTTTAAACCCCCTTGGCCCCCCTGGGAA
TCCCAGGGGGCTGGCCGGTTTAACCGCCTTTCCTTCTCCAACCTTTCGG
TTTGGAAGGGAGGGATACCCTTGGAAGTAACTTTGAAATGGTGGGCTT
TTTCCTTGGAAGGTTTTTTTT

>Saccharomyces
cerevisiae (TB1-Al)

AAAATTTAATAATTTTGAAAATGGATTTTTTTTGTTTTGGCAAGAGCAT
GAGAGCTTTTACTGGGCAAGAAGACAAGAGATGGAGAGTCCAGCCGG
GCCTGCGCTTAAGTGCGCGGTCTTGCTAGGCTTGTAAGTTTCTTTCTTG
CTATTCCAAACGGTGAGAGATTTCTGTGCTTTTGTTATAGGACAATTAA




AACCGTTTCAATACAACACACTGTGGAGTTTTCATATCTTTGCAACTTT
TTCTTTGGGCATTCGAGCAATCGGGGCCCAGAGGTAACAAACACAAAC
AATTTTATCTATTCATTAAATTTTTGTCAAAAACAAGAATTTTCGTAAC
TGGAAATTTTAAAATATTAAAAACTTTCAACAACGGATCTCTTGGTTCT
CGCATCGATGAAGAACGCAGCGAAATGCGATACGTAATGTGAATTGCA
GAATTCCGTGAATCATCGAATCTTTGAACGCACATTGCGCCCCTTGGTA
TTCCAGGGGGCATGCCTGTTTGAGCGTCATTTCCTTCTCAAACATTCTG
TTTGGTAGTGAGTGATACTCTTTGGAGTTAACTTGAAATTGCTGGCCTT
TTCATTGGATGTTTTTTTTCCAAAGAAAGGTTTCTCTGCGTGCTTGAGGT
ATAATGCAAGTACGGTCGTTTTAGGTTTTACCAACTGCGGCTAATCTTT
TTTTATACTGAGCGTATTGGAACGTTATCGATAAGAAGAGAGCGTCTA
GGCGAACAATGTTCTTAAAGTTTGACCTCAATCAGGTAGGAGTACCCG
CTGAACTTAAGCATATCATAGG

>Saccharomyces
cerevisiae (TB1-A2)

AATTTATAATTTTGAAATGGATTTTTTTTGTTTTGGCAAGAGCATGAGA
GCTTTTACTGGGCAAGAAGACAAGAGATGGAGAGTCCAGCCGGGCCTG
CGCTTAAGTGCGCGGTCTTGCTAGGCTTGTAAGTTTCTTTCTTGCTATTC
CAAACGGTGAGAGATTTCTGTGCTTTTGTTATAGGACAATTAAAACCGT
TTCAATACAACACACTGTGGAGTTTTCATATCTTTGCAACTTTTTCTTTG
GGCATTCGAGCAATCGGGGCCCAGAGGTAACAAACACAAACAATTTTA
TTTATTCATTAAATTTTTGTCAAAAACAAGAATTTTCGTAACTGGAAAT
TTTAAAATATTAAAAACTTTCAACAACGGATCTCTTGGTTCTCGCATCG
ATGAAGAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCC
GTGAATCATCGAATCTTTGAACGCACATTGCGCCCCTTGGTATTCCAGG
GGGCATGCCTGTTTGAGCGTCATTTCCTTCTCAAACATTCTGTTTGGTA
GTGAGTGATACTCTTTGGAGTTAACTTGAAATTGCTGGCCTTTTCATTG
GATGTTTTTTTTTCCAAAAAGAGGTTTCTCTGCGGGCTTGAGGTATAAT
GCAAGAACGGCCGTTTTAGGTTTTACCAACTGCGGCTAATCTTTTTTAT
ACTGAGCGTATTGGAACGTTATCGATAAGAAGAGAGCGTCTAGGCGAA
CAATGTTCTTAAAGTTTGACCTCAAATCAGGTAGGAGTACCCGCTGAA
CTTAAGCATATCAATAAG

>Pichia kudriavzerii
(GT1-Al)

GGGGAAATTACTACTACACTGCGTGAGCGGACGAAAACAACAACACCT
AAATGTGGAATATAGCATATAGTCGACAAGAGAAATCTACGAAAAAA
CAAACAAAACTTTCAACAACGGATCTCTTGGTTCTCGCATCGATGAAG
AGCGCAGCGAAATGCGATACCTAGTGTGAATTGCAGCCATCGTGAATC
ATCGAGTTCTTGAACGCACATTGCGCCCCTCGGCATTCCGGGGGGCAT
GCCTGTTTGAGCGTCGTTTCCATCTTGCGCGTGCGCAGAGTTGGGGGAG
CGGAGCGGACGACGTGTAAAGAGCGTCGGAGCTGCGACTCGCCTGAA
AGGGAGCGAAGCTGGCCGAGCGAACTAGACTTTTTTTCAGGGACGCTT
GGCGGCCGAGAGCGAGTGTTGCGAGACAACAAAAAGCTCGACCTCAA
ATCAGGTAGGAATACCCGCTGAACTTAAGCATATCAATAAGCGGAGGA
AAGGATCAGTACTGT

>Kazachstania unispora
(ME1-Al)

AATTATTCGTTGCTTTGCTTGGAGACACATACTGCCGAACCAGCGCTTA
ATTGCGCGGTTTGGTGGGTCTCTGTAGCTCAGTAGCACTATTACACACT
GTGGAGATTTTATAATTCTTTGCATGCTTCTTTGGGCAGCTTCGGCAGC
CCAGAGGTAACAAACACAAACAACTTTGTAATATTTTTAACCCAGTCA
AAACCAGAATTCCAGAAAGATTTATCTTTTTGTAATATTATAACAAATA




TTCAAAACTTTCAACAACGGATCTCTTGGTTCTCGCATCGATGAAGAAC
GCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCCGTGAATCAT
CGAATCTTTGAACGCACATTGCGCCCCTTGGTATTCCAGGGGGCATGCC
TGTTTGAGCGTCATTTCCTTCTCAAACAGCAATGTTTGGTTGTGAGTGA
TACTCATTCGAGTTAGCTTGAAATTGCTGGCCGATGGCTGTTGTGGCTG
AGTGTCTCCCTCGGGAGAGCACTTGCTGCGTTAGGGACGTCCTGCTGG
ACATCTTCGTACTAGGTTTTACCAATTCGAGGACGGTTAGCGAGGCGG
CCTGCAGTGAGTGTAGTGCTTGACTACGTTGCACCATGGCGAACAGTG
TTCTTTTAAGTTTGACCTCAAATCAGGTAGGAGTACCCGCTGAACTTAA
GCATATCAATAG

>Kazachstania unispora
(ME1-A2)

TAATTATTCGTTGCTTTGCTTGGAGACACATACTGCCGAACCAGCGCTT
AATTGCGCGGTTTGGTGGGTCTCTGTAGCTCAGTAGCACTATTACACAC
TGTGGAGATTTTATAATTCTTTGCATGCTTCTTTGGGCAGCTTCGGCAG
CCCAGAGGTAACAAACACAAACAACTTTGTAATATTTTTAACCCAGTC
AAAACCAGAATTCCAGAAAGATTTATCTTTTTGTAATATTATAACAAAT
ATTCAAAACTTTCAACAACGGATCTCTTGGTTCTCGCATCGATGAAGAA
CGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCCGTGAATCA
TCGAATCTTTGAACGCACATTGCGCCCCTTGGTATTCCAGGGGGCATGC
CTGTTTGAGCGTCATTTCCTTCTCAAACAGCAATGTTTGGTTGTGAGTG
ATACTCATTCGAGTTAGCTTGAAATTGCTGGCCGATGGCTGTTGTGGCT
GAGTGTCTCCCTCGGGAGAGCACTTGCTGCGTTAGGGACGTCCTGCTG
GACATCTTCGTACTAGGTTTTACCAATTCGAGGACGGTTAGCGAGGCG
GCCTGCAGTGAGTGTAGTGCTTGACTACGTTGCACCATGGCGAACAGT
GTTCTTTTAAGTTTGACCTCAAATCAGGTAGGAGTACCCGCTGAACTTA
AGCATATCAATAG

>Kazachstania humilis
(UK1-Al)

TGATTGGGGGAGCCCGCCTGCGCTTAGCTGCGCGGTGGCGTTCCACCT
CTTACACACAGTGGAGTAATTACTTATTCTTGGGCTGAGCGAAAGCTCT
GCTCGCCAAACACAAACAACTATTTTTTATTATACAATGTCATCAAATC
TGCTTACGCAGTAACCAAAATATTCAAAACTTTCAACAACGGATCTCTT
GGTTCTCGCATCGATGAAGAACGCAGCGAAATGCGATACGTAATGTGA
ATTGCAGAATTCCGTGAATCATCGAATCTTTGAACGCACATTGCGCCCC
TTGGTATTCCAGGGGGCATGCCTGTTTGAGCGTCATTTCCTTCTCAAGC
ACCTGTGCTTGGTTGTGGGTGACACTCTCTCGAGTTAGCTTGAAATTGC
TGGCCGCACTGCGGTGGAGCAGTTGGCTTGTCTGTCGTGCGCGGTGCCT
CGGCGCCGGGCGTGGCTGGCATGCGATTGTCGTACTAGGTTTTACCAA
TTCGGCAGGAGCGTGCTGGGCAGAGAGACAATACAACCGCCCTCCCCC
TGGCTAACAGTACTCTTTAAGTTTGACCTCAAATCAGGTAGGAATACCC
GCTGAACTTAAGCATATCAATAAGGCGGAGGAACATTAAGAATGATTG
GGGGAGCCCGCCTGCGCTTACTC

>Kazachstania humilis
(UK1-A2)

TAAAAATGATTGGGGGAGCCGCCTGCGCTTAGCTGCGCGGTGGCGTTC
CACCTCTTACACACAGTGGAGTAATTACTTATTCTTGGGCTGAGCGAAA
GCTCTGCTCGCCAAACACAAACAACTATTTTTTATTATACAATGTCATC
AAATCTGCTTACGCAGTAACCAAAATATTCAAAACTTTCAACAACGGA
TCTCTTGGTTCTCGCATCGATGAAGAACGCAGCGAAATGCGATACGTA
ATGTGAATTGCAGAATTCCGTGAATCATCGAATCTTTGAACGCACATTG
CGCCCCTTGGTATTCCAGGGGGCATGCCTGTTTGAGCGTCATTTCCTTC




TCAAGCACCTGTGCTTGGTTGTGGGTGACACTCTCTCGAGTTAGCTTGA
AATTGCTGGCCGCACTGCGGTGGAGCAGTTGGCTTGTCTGTCGTGCGC
GGTGCCTCGGCGCCGGGCGTGGCTGGCATGCGATTGTCGTACTAGGTT
TTACCAATTCGGCAGGAGCGTGCTGGGCAGAGAGACAATACAACCGCC
CTCCCCCTGGCTAACAGTACTCTTTAAGTTTGACCTCAAATCAGGTAGG
AATACCCGCTGAACTTAAGCATATCAATAAGGCGGAGGAATCTTAAAG
AAATGATTGGGGGAGCCCGCCTGCGCTTAGCTGCGCGG

>Saccharomyces
cerevisiae (BY)

TAAAAATTTTAATAATTTTGAAATGGATTTTTTTTTTTTTTTTGGGAAAG
AATGAGAGATTTTTCTGGGCAAAAAAACACAAAAAGGGGAGACCCCC
CCCGGCCCCGCTTTAAAGCGCGGGCTTGTGCGGGGTGTGAATTTCTTTT
TTGTGATTCCCCACGGGGAGAAAATTCTCTGCTTTTTTTTTATGACAAA
AAAAACCCCTTCCCAACACCACCCTGTGGGGATTTCTCATCTTTGCGCC
TTTTTCTTTGGGGGTTCCCGCACACGGGGCCCCCAGGGGAAAAAAACC
AAAAACTTTTTTTTTTTCTTTAAATTTTTTTCAAAAAAAAAAAATTTCCC
AAAGGGGAAATTTAAAAAATAAAAAAATTTTCCAACCGGGCCCCTCGG
GCCCCCCCCCCCAAAAAAAACCCCCAAAAAGGGAAACCCATGGGGAA
TTTGGAAAATCCCCGAAAACCCCAAATTTTTAAACCCCCTTTGCCCCCC
CGGGTTTCCCGGGGGGGGCCCCGTTTTGGGGCCTTTTCCCCTCCAAAAA
TTTGGTTGGGGGAGGGGGGGAACCCTTTGAAGAAAACTCAAAATGGTG
GCCCCCTTTCCGGAAGATTTTTTTTTTCCAAAAAAGAGGTTTTCTC

Table S6. Sequences for type strains/materials used for phylogenetic analysis.

Type strain/material

Sequences

>NR_111007.1

AAAGAAATTTAATAATTTTGAAAATGGATTTTTTTGTTTTGGCAAGA

Saccharomyces cerevisiae | GCATGAGAGCTTTTACTGGGCAAGAAGACAAGAGATGGAGAGTCC

CBS 1171 1ITS

AGCCGGGCCTGCGCTTAAGTGCGCGGTCTTGCTAGGCTTGTAAGTT
TCTTTCTTGCTATTCCAAACGGTGAGAGATTTCTGTGCTTTTGTTATA
GGACAATTAAAACCGTTTCAATACAACACACTGTGGAGTTTTCATA
TCTTTGCAACTTTTTCTTTGGGCATTCGAGCAATCGGGGCCCAGAGG
TAACAAACACAAACAATTTTATCTATTCATTAAATTTTTGTCAAAAA
CAAGAATTTTCGTAACTGGAAATTTTAAAAATATTAAAAACTTTCA
ACAACGGATCTCTTGGTTCTCGCATCGATGAAGAACGCAGCGAAAT
GCGATACGTAATGTGAATTGCAGAATTCCGTGAATCATGAATCTTT
GAACGCACATTGCCCCCTTGGTATTCCAGGGGGCATGCCTGTTTGA
GCGTCATTTCCTTCTCAAACATTCTGTTTGGTAGTGAGTGATACTCT
TTGGAGTTAACTTGAAATTGCTGGCCTTTTCATTGGATGTTTTTTTTC
CAAAGAGAGGTTTCTCTGCGTGCTTGAGGTATAATGCAAGTACGGT
CGTTTTAGGTTTTACCAACTGCGGCTAATCTTTTTTATACTGAGCGT
ATTGGAACGTTATCGATAAGAAGAGAGCGTCTAGGCAACAATGTTC
TTAAAGT

>NR_111210.1
Wickerhamomyces
anomalus CBS 5759

TTCTATTGCCAGCGCTTAATTGCGCGGCGATAAACCTTACACACATT
GTCTAGTTTTTTTGAACTTTGCTTTGGGTGGTGAGCCTGGCTTACTG
CCCAAAGGTCTAAACACATTTTTTTTAATGTTAAAACCTTTAACCAA
TAGTCATGAAAATTTTTAACAAAAATTAAAATCTTCAAAACTTTCA
ACAACGGATCTCTTGGTTCTCGCAACGATGAAGAACGCAGCGAAAT




GCGATACGTATTGTGAATTGCAGATTTTCGTGAATCATCGAATCTTT
GAACGCACATTGCACCCTCTGGTATTCCAGAGGGTATGCCTGTTTG
AGCGTCATTTCTCTCTCAAACCTTCNGGTTTGGTATTGAGTGATACT
CTGATCAAGGGTTAACTTGAAATATTGACTTAGCAAGAGTGTACTA
ATAAGCAGTCTTTCTGAAATAATGTATTAGGTTCTTCCAACTCGTTA
TATCAGCTAGGCAGGTTTAGAAGTATTTTAGGCTCGGCTTAACAAC
AATAACTAAAAGTTTGACCTCAAATCAGGTAGGACTACCCGCTGAA
CTTAAGCATATCAT

>NR_131315.1 Pichia
kudriavzevii ATCC 6258

AGGATCATTACTGTGATTTAGTACTACACTGCGTGAGCGGAACGAA
AACAACAACACCTAAAATGTGGAATATAGCATATAGTCGACAAGA
GAAATCTACGAAAAACAAACAAAACTTTCAACAACGGATCTCTTGG
TTCTCGCATCGATGAAGAGCGCAGCGAAATGCGATACCTAGTGTGA
ATTGCAGCCATCGTGAATCATCGAGTTCTTGAACGCACATTGCGCC
CCTCGGCATTCCGGGGGGCATGCCTGTTTGAGCGTCGTTTCCATCTT
GCGCGTGCGCAGAGTTGGGGGAGCGGAGCGGACGACGTGTAAAGA
GCGTCGGAGCTGCGACTCGCCTGAAAGGGAGCGAAGCTGGCCGAG
CGAACTAGACTTTTTTTCAGGGACGCTTGGCGGCCGAGAGCGAGTG
TTGCGAGACAACAAAAAGCTCGACCTCAAATCAGGTAGGAATACC
CGCTGAACTTAAG

>NR_138187.1
Kazachstania unispora CBS
398

GCTTTGCTTGGAGACACATACTGCCGAACCAGCGCTTAATTGCGCG
GTTTGGTGGGTCTCTGTAGCTCAGTAGCACTATTACACACTGTGGA
GATTTTATAATTCTTTGCATGCTTCTTTGGGCAGCTTCGGCAGCCCA
GAGGTAACAAACACAAACAACTTTGTAATATTTTTAACCCAGTCAA
AACCAGAATTCCAGAAAGATTTATCTTTTTGTAATATTATAACAAAT
ATTCAAAACTTTCAACAACGGATCTCTTGGTTCTCGCATCGATGAA
GAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCCGTG
AATCATCGAATCTTTGAACGCACATTGCGCCCCTTGGTATTCCAGG
GGGCATGCCTGTTTGAGCGTCATTTCCTTCTCAAACAGCAATGTTTG
GTTGTGAGTGATACTCATTCGAGTTAGCTTGAAATTGCTGCCGATGG
CTGTTGTGGCTGAGTGTCTCCCTCGGGAGAGCACTTGCTGCGTTAG
GGACGTCCTGCTGGACATCTTCGTACTAGGTTTTACCAATTCGAGG
ACGGTTAGCGAGGCGGCCTGCAGTGAGTGTAGTGCTTGACTACGTT
GCACCATGGCGAACAGTGTTCTTTTAAGTTTGAACTCAAA

>AY046174.1
Kazachstania humilis

AAGAAATGATTGGGGGAGCCCGCCTGCGCTTAGCTGCGCGGTGGCG
TTCCACCTCTTACACACAGTGGAGTAATTACTTATTCTTGGGCCGAG
CGTAAGCTCAGCTCGCCAAACACAAACAACTATTTTCTATTATACA
ATGTCATCAAATCTGCTTACGCAGTAACCAAAATATTCAAAACTTT
CAACAACGGATCTCTTGGTTCTCGCATCGATGAAGAACGCAGCGAA
ATGCGATACGTAATGTGAATTGCAGAATTCCGTGAATCATCGAATC
TTTGAACGCACATTGCGCCCCTTGGTATTCCAGGGGGCATGCCTGTT
TGAGCGTCATTTCCTTCTCAAGCACCTGTGCTTGGTTGTGGGTGACA
CTCTCTCGAGTTAGCTTGAAATTGCTGGCCGCACTGCGGTGGAGCA
GTTGGCTTGTCTGTCGTGCGCGGTGCCTCGGCGCCGGGCGTGGLCTG
GCATGCGATTGTCGTACTAGGTTTTACCAATTCGGCAGGAGCATGG
CAGACAGAGAGACAATACAACCGCCCTCCCCCTGGCTAACAGTACT
CTTTAAGT




>NR_111195.1 Pichia
membranifaciens CBS 107

AACCTGCGGAAGGATCATTACTGTGATTATACCAACACCACACTGT
GTGGGCGCACAAAACACCTAAACCTGGAGTATACACACGTCAACA
AAAGATCTAAAAGAATAAAACTTTCAACAACGGATCTCTTGGTTCT
CGCATCGATGAAGAGCGCAGCGAAATGCGATACCTAGTGTGAATTG
CAGCCATCGTGAATCATCGAGTTCTTGAACGCACATTGCGCCCGTC
GGTATTCCGGCGGGCATGCCTGTCTGAGCGTCGTTTCCTTCTTGTGC
ACCGCGGGGTCTTTGCAGATCCTCTCTGCGCAGAGCTGGCCGTGCC
ACTGGCCCGGCCGAAAAGAAACGTTGCGGACGAAGCGAACTACAT
CGGGACGCTTTGGCCGCCGAGCGAAAAAAAAACACCATTGAGCTC
GACCTCAGATCAGGTAGGAGTACCCGCTGAACTTAA

>0W983270.1
Schizosaccharomyces
pombe

GATCATTAGAAAAGTTATATGAAAAGGTTTTAAAAAATTTCCATCT
TTTAACTTTTTGGGAATTTTTTTTACCTTTTTCTTCTCTTATCCATTTA
CCTTTCTGTGAAAATGTAAAATATTTTCAATTTTGATTTTTTTTCTTT
TTCTTTATATTTTTTTATTAAAAAAAAGTGGTTAGAAAAGAAAAAA
GAAGAAAAAAAAAATGAAATTGTAAATATTACGAGTGGATGATTTT
TGTTTGGGGGGTTTTTGTTGCATGCCAAGCATATCATTACTTTTTTA
CTATTTTATTTTATTTTATCATTTTTCTATTCTTTCYCTTTTTTTTTAA
ATATAAGGAAATTGGAAAARAAGCAAAATTAAATTATAAMCCTTG
AAATTTGTTTTTGAAGTCTGAATTAATTATATCTAATATATAAAATT
WTTTAAAACTTTCAGCAACGGATCTYTKGGCTCTCGCATCGATGAA
RAACGCASCGAAATGCGATACGTAAKGKGAATTGCARAATTCCGKG
AATCATCGAATYTTTGAACSCMCATTGCSCCTTKGGGTTYTMCCAA
AGGCAYSCCTGTTTGAGKGTCATTACAATYTTYTCMCAAAAAATKT
TTTTTTTAAATATTTTTGATGAGGTGTTGAACGAAAATTTGTTTTTTT
TTTAAAATATAAATTTAGTTTGAAATCGATTGGTGAAAACAAAAGG
AAGATTGAAATTATTTTTCTATGCCTTTTTTCATTTTTTTTTCTATTG
AACGTAATAGGTTTTACCACTTTGTTTGATAGAAAAAAAGAAATTA
GGAAAGAAAAATAACTAAAAAGTTTTAATCTCTTTTATATTTGAAC
CTTAACGAAAAAAAAAGTTATTTTTTTTCACAGT

Saccharomyces cerevisiae
(AY)

ACATTGTTCGCCTAGACGCTCTCTTCTTATCGATAACGTTCCAATAC
GCTCAGTATAAAAAAGATTAGCCGCAGTTGGTAAAACCTAAAACG
ACCGTACTTGCATTATACCTCAAGCACCCAGAGAAACCTCTCTTTG
GAAAAAAAAAACATCCAATGAAAAGGCCAGCAATTTCAAGTTAAC
TCCAAAGAGTATCACTCACTACCAAACATAATGTTTGAGAAGGAAA
TGACGCTCAAACAGGCATGCCCCCTGGAATACCAAGGGGCGCAAT
GTGCGTTCAAAGATTCGATGATTCACGGAATTCTGCAATTCACATT
ACGTATCGCATTTCGCTGCGTTCTTCATCGATGCGAGAACCAAGAG
ATCCGTTGTTGAAAGTTTTTAATATTTTAAAATTTCCAGTTACAAAA
ATTCTTGTTTTTGACAAAAATTTAATGAATAAATAAAATTGTTTGTG
TTTGTTACCCTTGGGGCCCCAATGGTTCAATTCCCCAAAAAAAAATT
TGCAAAAAAATAAAACCTCCCCGGGGGGTTGTTTTGAAACGGTTTT
ATTTGCCCTATACAAAAATTCCAAAAATCCTTCACCGTTTGAATAG
GAAAAAAAAAAATTACCAA

Saccharomyces cerevisiae
(WY)

GGATTTTTTTTTTTTGGGCAGAGGAAGAAAGCTTTTACTGGGGAAA
AAAACCAAAAAAGGGGAGTCCCGCCCGGCCCGCGCTTAAATGCGC
GGGCTTGCTTAGGTTGTGAGATTCTTTTTTGTTATTCCCCACAGGGA




GAGATTTCTGTGCTTTTGTTATATGACAATTAAAACCGCTTCAATAC
AACACACGTGGGGATTTCTTATCTTTTCAACTTTTTTTTTTGGGATTA
GCAATCGGGGGCCCCAGGGGACAAACACAAACAAATTTATCTATTT

TTTTTATTTTTTTCAAAAACAAAAAATTTCTCAACTGGGAAATTTTA
AAAATTAAAAACTTTCTACAACAGATCTCTTGGGTCTCCCATCTATG
AAAAAAACCCCGAAAGCGATACACAATGTGAATTGCGGAAATCCC
CGAAACATCTAAACTTTTAACACACATTGCGCCCCCCGGGATTCCC
CGGGGGATGCCTGTTTGAGCGCCATTTCCTCCTCAAACATTCTGTTT
GGGAGTGAGGGAGACTCTTTGG

Table S7. 26S rDNA region of isolated yeasts and their excision regions using three restriction
endonucleases (Haelll, Hinfl and Glul) for PCR-RFLP.

Strain ID Haelll+ Cfol+ Hinfl

Saccharomyces cerevisiae (FJ2-Al) 178 bp
157 bp
104 bp
80 bp
33 bp
21 bp
12 bp
10 bp
9. 8bp

16. 6 bp

NGO~ wWdE

Wickerhamomyces anomalus (FJ2-A2) | 557 bp

Saccharomyces cerevisiae (FJ2-A3) 178 bp
157 bp
104 bp
79 bp
33 bp
21 bp
12 bp
10 bp
8 bp
0.6 bp

HoOoo~NoOarwNE

Saccharomyces cerevisiae (FJ1-Al) 178 bp
157 bp
104 bp
79 bp
33 bp
21 bp
12 bp

10 bp

NGO~ wWNE




9. 8hp
10. 6 bp

Pichia kudriavzerii (GA1-Al) 145 bp
71 bp
52 bp
50 bp
40 bp
38 bp
29 bp
26 bp

6 bp

Saccharomyces cerevisiae (TB1-Al) 178 bp
156 bp
104 bp
79 bp
31 bp
21 bp
12 bp
10 bp

8 bp

HBOONoGOR~RWONE ©ONOOORAWNE

Saccharomyces cerevisiae (TB1-A2) 178 bp
156 bp
104 bp
77 bp
32 bp
21 bp
12 bp
10 bp

8 bp

RBRoOoo~NoO~LNE

Saccharomyces cerevisiae (GD1-Al) 178 bp
143 bp
104 bp
77 bp
31 bp
21 bp
13 bp
12 bp
10 bp
10. 8 bp
11.6bp

CoNR~WNE




Pichia kudriavzerii (GD1-A2)

wWCoNR~WNE

147 bp
71 bp
52 bp
50 bp
40 bp
38 bp
29 bp
26 bp
6 bp

Pichia kudriavzerii (GD1-A3)

145 bp
71 bp
52 bp
40 bp
38 bp
37 bp
29 bp
26 bp
13 bp

.6 bp

Saccharomyces cerevisiae (GD1-A4)

178 bp
154 bp
95 bp
67 bp
65bp
37 bp
16 bp
3 bp

Pichia kudriavzerii (GT1-Al)

145 bp
71 bp
52 bp
50 bp
40 bp
38 bp
29bp
26 bp
6 bp

Kazachstania unispora (ME1-Al)

NookrwbhdPR ©CONOORWNMNE ONOORWNE BOONORWNDE

280 bp
115 bp
105 bp
59 bp
26 bp
21 bp
10 bp




©

8 bp

Kazachstania unispora (ME1-A2)

280 bp
115 bp
105 bp
59 bp
26 bp
21 bp
10 bp
8 bp

Saccharomyces cerevisiae (MN1-Al)

HOONoGOR~RWONE ONOOTRWDNE

178 bp
157 bp
104 bp
80 bp
33 bp
21 bp
12 bp
10 bp
8 bp

.6 bp

Pichia membranifaciens (MN1-A2)

RoOoo~NooGa~LNE

101 bp
82 bp
65 bp
48 bp
40 bp
29 bp
24 bp
12 bp
9 bp

.5bp

Saccharomyces cerevisiae(MN1-A3)

RBOoo~NooGa~wONE

178 bp
157 bp
104 bp
80 bp
33 bp
21 bp
12 bp
10 bp
8 bp

.6bp

Saccharomyces cerevisiae (RK1-Al)

Eall A =

178 bp
157 bp
104 bp
81 bp




33 bp
21 bp
12 bp
10 bp
8 bp

ROO~NO O

Saccharomyces cerevisiae (RK1-A2)

205 bp
154 bp
96 bp
93 bp
16 bp
10 bp
5 bp

4 bp

NGO~ wWNE

Kazachstania humilis (UK1-A1)

227 bp
113 bp
105 bp
38 bp
21 bp
18 bp
13 bp
10 bp
8 bp

Kazachstania humilis (UK1-A2)

227 bp
113 bp
105 bp
38 bp
27 bp
21 bp
13 bp
10 bp
8 bp

Saccharomyces cerevisiae (BY)

113 bp
109 bp
94 bp
91 bp
67 bp
34 bp
33 bp
31 bp
15 bp
10. 13 bp
11.9bp

CoNooURRwWNMRE ©CONUORWNE ©OONOTRAWNE




Bacteria

Table S8. Identity and sequences for lactic acid bacteria isolates used for phylogenetic analysis

and PCR-RFLP.

Bacteria isolates

Sequence

>Lactiplantibacillus plantarum (GD1-B1)

GC GATG AGT AAC ACG TGG GA ACC TGC CCA GAA GCG GGG
GAT C AC TGAAA CAAG CTTC CGC ATA ACACT TATGG TCC
GAG CTTTCACT TTT GGA TGG TCC CGC GGC GTATTA GCTA
GAT GGT GGG GTA ACG GCT CAC CAT GGC AAT GAT ACG TAG
CCGACCTGAGAG GGT AATCGCCACATTGGGACTGACACG
GCC CAA ACT CT ACG GGA GGC AGC AG TAG GGA ATC TTC
CAC AT GGA CAAG TCT GAT GGA GCA CG CCG CGT GAG TA
AGA AGG GTT TCG GCT CGT AAAACT CTTG TTA AAG AAAAC
ATGA CGG TAT TTA ACC AGA AAG CCA CGG CTA ACT ACG
TGCCAGCAGCGCGGTTCCGGATTTATTG GGC GTA AAG GA
GCG CAG GCG GTT TTT AAGTC TGA TGT GAA AGC CTT CGG
CTCA ACC GAA GAA GTG CAT

>Lactiplantibacillus_plantarum(GD1-B2)

GC GATG AGT AAC ACG TGG GA ACC TGC CCA GAA GCG GGG
GAT C AC TGAAA CAAG CTTC CGC ATAACACT TATGG TCC
GAGTTT TCACT TTT GGA TGG TCC CGC GGC GTATTA GCTA
GAT GGT GAG GTA ACG GCT CAC CAT GGC AAT GAT ACG TAG
CCGACCTGAGAG GGTAATCGCCACATTGGGACTGACACG
GCC CAA ACT CT ACG GGA GGC AGC AG TAG GGA ATC TTC
CAC AT GGA CAAG TCT GAT GGA GCA CG CCG CGT GAG TA
AGA AGG GTT TCG GCT CGT AAAACT CTTG TTA AAG AAAAC
ATGA CGG TAT TTA ACC AGA AAG CCA CGG CTA ACT ACG
TGCCAGCAGCGCGGTTCCGGATTTATTG GGC GTA AAG GA
GCG CAG GCG GTT TTT AAGTC TGA TGT GAA AGC CTT CGG
CTCA ACC GAA GAA GTG CAT

>Lactiplantibacillus_plantarum(GD1-B3)

GC GATG AGT AAC ACG TGG GA ACC TGC CCA GAA GCG GGG
GAT C AC TGAAA CAAG CTTC CGC ATAACACT TATGG TCC
GAGTTT TCACT TTT GGA TGG TCC CGC GGC GTATTA GCTA
GAT GGT GAG GTA ACG GCT CAC CAT GGC AAT GAT ACG TAG
CCGACCTGAGAG GGT AATCGCCACATTGGGACTGACACG
GCC CAA ACT CT ACG GGA GGC AGC AG TAG GGA ATC TTC
CAC AT GGA CAAG TCT GAT GGA GCA CG CCG CGT GAG TA
AGA AGG GTT TCG GCT CGT AAAACT CTTG TTA AAG AAAAC
ATGA CGG TAT TTA ACC AGA AAG CCA CGG CTA ACT ACG
TGCCAGCAGCGCGGTTCCGGATTTATTG GGC GTA AAG GA
GCG CAG GCG GTT TTT AAGTC TGA TGT GAA AGC CTT CGG
CTCA ACC GAA GAA GTG CAT

>Lactiplantibacillus_plantarum(GD1-B4)

GC GGTG CTT AAT GCG TTA GT GCA GCA CTG AAG GGC GGA
AAC C CC CACAC TTGA TTCT CGT TTA CGG AT GA GGG TAT
CTAATCTT TGC TACCCATACTIT CGAGCCTCAGCGTCTT




ACA GAC CAG ACAGCCGCCTTC GCC ACT GGG GTTCTT CCA
TAT ATC TACGCATTT CACCG CTACAC ATGGAGTTC CACT
GTCCTCTTCTCACT CAAGTTTCCAGTTTCCGATGCACTTC
TC GGT TGAG CCG AAG GCT TTC CA TCA AAC TTA AA AAC
CGCCTGCGCTCGCTT TAC GCCCAAAATCCGG ACAAC GCGG
CTG CTG GCA CGT AGT TAG CCG TGG CTT TCT GGT TAA ATA
CCGTAATATCCTTTAACAACAGAGTTTT ACG GC CGA AAC
CCT TCT TCA TC ACG CGG GGT TGC TCC ATC ACACTCG TCC
ATT GTG GAA GAT

>Lactiplantibacillus_plantarum(ME1-B1)

GC GGTG CTT AAT GCG TTA GT GCA GCA CTG AAG GGC GGA
AAC C CC CACAC TTGA TTCT CGT TTA CGG AT GA GGG TAT
CTAATCTT TGC TAC CCATAC TTT CGA GCC TCA GCG TCTT
ACA GAC CAG ACAGCCGCCTTC GCC ACT GGT GTT CTT CCA
TAT ATC TACGCATTT CACCG CTACAC ATGGAGTTCCACT
GTCCTCTTCTCACT CAAGTTTCCAGTTTCCGATGCACTTC
TC GGT TGAG CCG AAG GCT TTC CA TCA GAC TTA AA AAC
CGCCTGCGCTCGCTT TAC GCCCAAAATCCGG ACAAC GCGG
CTG CTG GCA CGT AGT TAG CCG TGG CTT TCT GGT TAA ATA
CCGTAATATCCTTTAACAACAGAGTTTT ACG GC CGA AAC
CCT TCT TCA TC ACG CGG CGT TGC TCC ATC AGA CTCG TCC
ATT GTG GAA GAT

>Bacillus_carboniphilus(RK1-B1)

GC GGTG CTT AAT GCG TTA AT TCA GCA CTA AAG GGC GGA
AAC C CC TACAC TTGA CTCT CGT TTA CGG GT GA GGG TAT
CTAATCTT TGC TCC CCACGC TTT CGC GCC TCA GTG TCTT
ACA GAC CAG AAAGTC GCC TTC GCC ACT GGT GTT CCT CCA
TAT CTC TACGCATTT CACCG CTACAC ATGGAATTC CACT
TTCCTCTTCTC ACT CAAGTCTCCAGTTT CCAATGACCCTC
CC GGT TGAG CCG TGG GCT TTC CA TCA GAC TTA AA AAC
CACCTGCGCGCGCTTTACGCCCAAATTC CGG ATAAC GCGG
CTG CTG GCA CGT AGT TAG CCG TGG CTT TCT GGT TAG GTA
CCGTAAGGTCCCCTAACAACAGAGTTTT ACG CC CGA AAG
CCTTCATCATC ACG CGG CGT TGC TCC GTC AGA CTCG TCC
ATT GCG GAA GAT

>Bacillus_cereus(FJ2-B2)

GC GGTG AGT AAC ACG TGG GA ACC TGC CCATAA GAC TGG
GAT C TC GGAAA CCGG CTTC CGG ATAACATT TATGG TTC
GAA ATT TC ACT TAT GGA TGG ACC CGC GTC GCATTA GCTA
GTT GGT GAG GTA ACG GCT CAC CAA GGC AAC GAT GCG TAG
CCGACCTGAGAGGGTGATCGCCACACTGGGACTGACACG
GCC CAG ACT CT ACG GGA GGC AGC AG TAG GGA ATC TTC
CGC AT GGA CAAG TCT GAC GGA GCA CG CCG CGT GAG TA
TGA AGG CTT TCG GGT CGT AAA ACT CTTG TTA GGG AAAAC
ATGA CGG TAC CTA ACC AGA AAG CCA CGG CTA ACT ACG




TGCCAGCAGCGCGGTTCCGGAATTATTG GGC GTAAAGGC
GCG CAG GTG GTT TCT AAGTC TGA TGT GAA AGC CCA CGG
CTCA ACC GTG GAG GGT CAT

>Bacillus_cereus (GA1-B2)

GC GGTG AGT AAC ACG TGG GA ACC TGC CCATAA GAC TGG
GAT C TC GGAAA CCGG CTTC CGG ATAACATT TATGG TTC
GAA ATT TC ACT TAT GGA TGG ACC CGC GTC GCATTA GCTA
GTT GGT GAG GTA ACG GCT CAC CAA GGC AAC GAT GCG TAG
CCGACCTGAGAGGGTGATCGCCACACTGGGACTGACACG
GCC CAG ACT CT ACG GGA GGC AGC AG TAG GGA ATC TTC
CGC AT GGA CAAG TCT GAC GGA GCA CG CCG CGT GAG TA
TGA AGG CTT TCG GGT CGT AAA ACT CTTG TTA GGG AAAAC
ATGA CGG TAC CTA ACC AGA AAG CCA CGG CTA ACT ACG
TGC CAGCAGCGCGGTTCCGGAATTATTG GGC GTAAAGGC
GCG CAG GTG GTT TCT AAGTC TGA TGT GAA AGC CCA CGG
CTCA ACC GTG GAG GGT CAT

>Bacillus_cereus(RK1-B3)

GC GGTG AGT AAC ACG TGG GA ACC TGC CCATAA GAC TGG
GAT C TC GGAAA CCGG CTTC CGG ATAACATT TATGG TTC
GAA ATT TC ACT TAT GGA TGG ACC CGC GTC GCATTA GCTA
GTT GGT GAG GTA ACG GCT CAC CAA GGC AAC GAT GCG TAG
CCGACCTGAGAGGGTGATCGCCACACTGGGACTGACACG
GCC CAG ACT CT ACG GGA GGC AGC AG TAG GGA ATC TTC
CGC AT GGA CAAG TCT GAC GGA GCA CG CCG CGT GAG TA
TGA AGG CTT TCG GGT CGT AAA ACT CTTG TTA GGG AAAAC
ATGA CGG TAC CTA ACC AGA AAG CCA CGG CTA ACT ACG
TGCCAGCAGCGCGGTTCCGGAATTATTG GGC GTAAAGGC
GCG CAG GTG GTT TCT AAGTC TGA TGT GAA AGC CCA CGG
CTCA ACC GTG GAG GGT CAT

>Bacillus_licheniformis(UK1-B2)

GC GGTG CTT AAT GCG TTT GT GCA GCA CTA AAG GGC GGA
AAC C CC TACAC TTGA CTCT CGT TTA CGG GT GA GGG TAT
CTAATCTT CGC TCC CCACGC TTT CGC GCC TCA GCG TCTT
ACA GAC CAG AGAGTC GCC TTC GCC ACT GGT GTT CCT CCA
CATCTCTACGCATTT CACCG CTACACGTG GAATTCCACT
CTCCTCTTCTC ACT CAAGTT CCCAGTTT CCAATGACCCTC
CC GGT TGAG CCG GGG GCT TTC CA TCA GAC TTA AA AAC
CGCCTGCGCGCGCTTTACGCCCAAATTCCGG ACAAC GCGG
CTG CTG GCA CGT AGT TAG CCG TGG CTT TCT GGT TAG GTA
CCGTAAGGTCCCCTAACAACAGAGTTTT ACGTC CGA AAA
CCT TCATCATC ACG CGG CGT TGC TCC GTC AGA CTCG TCC
ATT GCG GAA GAT

>Bacillus_pumilus(FJ1-B1)

GC GGTG AGT AAC ACG TGG GA ACC TGC CTG TAA GAC TGG
GAT C TC GGAAA CCGG CTTC CGG ATAGTT CT TATGG TTC
AAG GAT TC ACT TAC AGATGG ACC CGC GGC GCATTAGCTA
GTT GGT GGG GTA ATG GCT CAC CAA GGC GAC GAT GCG TAG
CCGACCTGAGAGGGTGATCGCCACACTGGGACTGACACG
GCC CAG ACT CT ACG GGA GGC AGC AG TAG GGA ATC TTC
CGC AT GGA CAAG TCT GAC GGA GCA CG CCG CGT GAG TA




TGA AGG TTT TCG GAT CGT AAAGCT CTTG TTA GGG AAAAC
ATGA CGG TAC CTA ACC AGA AAG CCA CGG CTA ACT ACG
TGCCAGCAGCGCGGTTCCGGAATTATTGGGC GTAAAGGC
TCG CAG GCG GTT TCT AA GTC TGA TGT GAA AGC CCC CGG
CTCA ACC GGG GAG GGT CAT

>Bacillus_siamensis(RK1-B2)

GC GGTG AGT AAC ACG TGG GA ACC TGC CTG TAA GAC TGG
GAT C TC GGAAA CCGG CTTC CGG ATG CTT TT TATGG TTC
AGA CAT CCACT TACAGATGG ACCCGC GGC GCATTAGCTA
GTT GGT GAG GTA ACG GCT CAC CAA GGC GACGAT GCG TAG
CCGACCTGAGAGGGTGATCGCCACACTGGGACTGACACG
GCC CAG ACT CT ACG GGA GGC AGC AG TAG GGA ATC TTC
CGC AT GGA CAAG TCT GAC GGA GCA CG CCG CGT GAG TA
TGA AGG TTT TCG GAT CGT AAAGCT CTTG TTA GGG AAAAC
ATGA CGG TAC CTA ACC AGA AAG CCA CGG CTA ACT ACG
TGC CAGCAGCGCGGTTCCGGAATTATTG GGC GTAAAGGC
TCG CAG GCG GTT TCT AA GTC TGA TGT GAA AGC CCC CGG
CTCA ACC GGG GAG GGT CAT

>Bacillus_stratosphericus(MN1-B1)

GC GGTG AGT AAC ACG TGG GA ACC TGC CTG TAA GAC TGG
GAT C TC GGAAA CCGG CTTC CGG ATAGTT CT TATGG TTC
AAG GAT TC ACT TAC AGATGG ACC CGC GGC GCATTAGCTA
GTT GGT GAG GTA ACG GCT CAC CAA GGC GAC GAT GCG TAG
CCGACCTGAGAGGGTGATCGCCACACTGGGACTGACACG
GCC CAG ACT CT ACG GGA GGC AGC AG TAG GGA ATC TTC
CGC AT GGA CAAG TCT GAC GGA GCA CG CCG CGT GAG TA
TGA AGG TTT TCG GAT CGT AAAGCT CTTG TTA GGG AAAAC
ATGA CGG TAC CTA ACC AGA AAG CCA CGG CTA ACT ACG
TGCCAGCAGCGCGGTTCCGGAATTATTG GGC GTAAAGGC
TCG CAG GCG GTT TCT AA GTC TGA TGT GAA AGC CCC CGG
CTCA ACC GGG GAG GGT CAT

>Bacillus_zhangzhouensis(FJ2-B1)

GC GGTG AGT AAC ACG TGG GA ACC TGC CTG TAA GAC TGG
GAT C TC GGAAA CCGG CTTC CGG ATAGTT CT TATGG TTC
AAG GAT TC ACT TAC AGATGG ACC CGC GGC GCATTAGCTA
GTT GGT GGG GTA ATG GCT CAC CAA GGC GAC GAT GCG TAG
CCGACCTGAGAGGGTGATCGCCACACTGGGACTGACACG
GCC CAG ACT CT ACG GGA GGC AGC AG TAG GGA ATC TTC
CGC AT GGA CAAG TCT GAC GGA GCA CG CCG CGT GAG TA
TGA AGG TTT TCG GAT CGT AAAGCT CTTG TTA GGG AAAAC
ATGA CGG TAC CTA ACC AGA AAG CCA CGG CTA ACT ACG
TGCCAGCAGCGCGGTTCCGGAATTATTG GGC GTAAAGGC
TCG CAG GCG GTT TCT AA GTC TGA TGT GAA AGC CCC CGG
CTCA ACC GGG GAG GGT CAT

>Bhargavaea_ginsengi(MN1-B2)

GC GGTG AGT AAC ACG TGG GA ACC TGC CTG TAA GAT CGG
GAT C TC GGAAA CCGG CTTC CGG ATG GTT CT TA TGG AGG
AAG GCG TCACT TAC AGATGG GCC CGC GGC GCATTAGCTA
GTT GGT GGG GTA ACG GCC TAC CAA GGC AAC GAT GCG TAG
CCGACCTGAGAGGGTGATCGCCACACTGGGACTGACACG




GCC CAG ACT CT ACG GGA GGC AGC AG TAG GGA ATC TTC
CGC AT GGA CAAG TCT GAC GGA GCA CG CCG CGT GAG CA
AGA AGG CCT TCG GGT CGT AAAGCT CTTG TAA GGG AAAAC
ATGA CGG TAC CTT ACC AGA AAG CCA CGG CTA ACT ACG
TGC CAGCAGCGCGGTTCCGGAATTATTG GGC GTAAAGGC
GCG CAG GCG GTC CTT AAGTC TGA TGT GAA AGC CCA CGG
CTCA ACC GTG GAG GGT CAT

>Liquorilactobacillus_nagelii_(RK1-B4)

CC GGTG CTT AAT GCG TTT GT GCG GCA CTG AAG GGC GGA
AAC C CC CACAC TTGA TTCT CGT TTA CAG GT GA GGG TAT
CTAATCTT TGC TAC CCACGC TTT CGA ACC TCAGCG TCTT
ACA GAC CAG AGAGCCGCT TTC GCC ACT GGT GTT CTT CCA
TAT ATC TACGCATTT CACCG CTACAC ATGGAGTTC CACT
CTCCTCTTCTCACT CAAGTCTCCAGTTT CCAATG CACGAC
TC GGT TAAG CCG AAG GCT TTC CA TCA GAC TTA AA GAC
CGCCTGCGTTCCCTT TAC GCC CAAA ATC CGG ACAAC GCGG
CTG CTG GCA CGT AGT TAG CCG TGG CTT TCT GGC CAG ATA
CCGTACTGTCCTCTGA CAACAGAGT TTT ACG TC CGA AAA
CCT TCT TCA TC ACG CGG CGT TGC TCC ATC AGA CTCG TCC
ATT GTG GAA GAT

>Liquorilactobacillus_nagelii_(ME1-B2)

GC GGTG CTT AAT GCG TTT GT GCG GCA CTG AAG GGC GGA
AAC C CC CACAC TTGA TTCT CGT TTA CAG GT GA GGG TAT
CTAATCTT TGC TAC CCACGC TTT CGA ACC TCAGCG TCTT
ACA GAC CAG AGAGCCGCT TTC GCC ACT GGT GTT CTT CCA
TAT ATC TACGCATTT CACCG CTACACATG GAGTTC CACT
CTCCTCTTCTCACT CAAGTCTCCAGTTT CCAATGCACGAC
TC GGT TAAG CCG AAG GCT TTC CA TCA GAC TTA AA GAC
CGCCTGCGTTCCCTT TAC GCC CAAA ATC CGG ACAAC GCGG
CTG CTG GCA CGT AGT TAG CCG TGG CTT TCT GGC CAG ATA
CCGTACTGTCCTC TGACAACAGAGTTTT ACG TC CGA AAA
CCT TCT TCA TC ACG CGG CGT TGC TCC ATC AGA CTCG TCC
ATT GTG GAA GAT

> acticaseibacillus_paracasei_(FJ2-B3)

GC GGTG CTT AAT GCG TTA GT GCG GCA CTG AAG GGC GGA
AAC C CC CACAC CTGA TTCT CGT TTA CGG AT GA GGG TAT
CTAATCTT CGC TACCCATGC TTT CGA GCC TCAGCG TCTT
ACA GAC CAG ACAGCCGCCTTC GCC ACT GGT GTT CTT CCA
TAT ATC TACGCATTT CACCG CTACACATG GAGTTC CACT
GTCCTCTTCTCACT CAAGTTTCCAGTTTCCGATGCGCTTC
CC GGT TGAG CCG AGG GCT TTC CA TCA GAC TTA AA AAC
CGCCTGCGCTCGCTT TAC GCC CAAAATC CGG ATAAC GCGG
CTG CTG GCA CGT AGT TAG CCG TGG CTT TCT GGT TGG ATA
CCGTACTATCCTCCAACAACAGAGTTTT ACG CC CGA AAG
CCT TCT TCA TC ACG CGG CGT TGC TCC ATC AGA CTCG TCC
ATT GTG GAA GAT

>Lacticaseibacillus_paracasei_(GA1-Bl)

GC GGTG AGT AAC ACG TGG GA ACC TGC CCT TAA GTG GGG
GAT C AT TGAAA CAAG CTTC CGC ATA GAT CAAATGGTTC




TTGGCT TCGCT TTT GGA TGG ACC CGC GGC GTATTA GCTA
GTT GGT GAG GTA ATG GCT CAC CAA GGC GAT GAT ACG TAG
CCGAACTGAGAGGTT GAT CGCCACATTGGGACTGACACG
GCC CAA ACT CT ACG GGA GGC AGC AG TAG GGA ATC TTC
CAC AT GGA CAAG TCT GAT GGA GCA CG CCG CGT GAG TA
AGA AGG CTT TCG GGT CGT AAA ACT CTTG TTG GAG AAAAT
GTGA CGG TAT CCA ACC AGA AAG CCA CGG CTA ACT ACG
TGCCAGCAGCGCGGTTCCGGATTTATTG GGC GTA AAG GA
GCG CAG GCG GTT TTT AA GTC TGA TGT GAA AGC CCT CGG
CTTA ACC GAG GAA GCG CAT

>Lysinibacillus_halotolerans_(TB1-B1) GC GGTG AGT AAC ACG TGG GA ACC TGC CCT ATAGTT GGG

GAT C TC GGAAA CCGG CTTC CGA ATA ATC AT TC TGA TGG
AAT GTT TC GCT ATA GGA TGG GCC CGC GGC GCATTA GCTA
GTT GGT GAG GTA ACG GCT CAC CAA GGC GAC GAT GCG TAG
CCGACCTGAGAGGGTGATCGCCACACTGGGACTGACACG
GCC CAG ACT CT ACG GGA GGC AGC AG TAG GGA ATC TTC
CAC AT GGG CAAG CCT GAT GGA GCA CG CCG CGT GAG TA
AGA AGG TTT TCG GAT CGT AAA ACT CTTG TAA GGG AAAAC
ATGA CGG TAC CTT ATT AGA AAG CCA CGG CTA ACT ACG
TGCCAGCAGCGCGGTTCCGGAATTATTG GGC GTAAAGGC
GCG CAG GCG GTCCTT AAGTC TGA TGT GAA AGC CCA CGG
CTCA ACC GTG GAG GGT CAT

Table S9 Sequences for type strains/material used for PCR-RFLP of 16S rDNA region.

>KT025937.1 Lactobacillus
plantarum ATCC 14917

GC GATG AGT AAC ACG TGG GA ACC TGC CCA GAA GCG GGG GAT
CACTGAAACAAGCTTCCGC ATAACACTTATGGTCCGAGCTTTC
ACTTTT GGATGG TCC CGC GGC GTATTA GCTA GAT GGT GGG GTA
ACG GCT CAC CAT GGC AAT GAT ACG TAG CCG ACC TGA GAG GGT
AAT CG CCA CAT TGG GAC TGA C ACG GCC CAA ACT CT ACG GGA
GGC AGC AG TAG GGA ATC TTC CAC AT GGA CAAG TCT GAT GGA
GCA CG CCG CGT GAG TA AGA AGG GTT TCG GCT CGT AAA ACT
CTTG TTA AAG AAAAC ATGA CGG TAT TTA ACC AGA AAG CCA CGG
CTAACT ACGTGCCAGCAGCGCGGTTCCGGATTTATTG GGC GTA
AAG GAGCGCAGGCGGTTTTTAAGTCTGATGT GAAAGCCTT CGG
CTCA ACC GAA GAA GTG CAT

>NR_157729.1 Bacillus albus MCCC
1A02146

GC GGTG AGT AACACGTGG GAACCTGC CCATAAGACTGGGATC
TC GGAAA CCGG CTTC CGG ATAACATT TATGG TTC GAA ATT TC
ACT TAT GGATGG ACC CGC GTC GCATTAGCTAGTT GGT GAG GTA
ACG GCT CAC CAA GGC AAC GAT GCG TAG CCG ACC TGA GAG GGT
GAT CG CCA CAC TGG GAC TGA C ACG GCC CAG ACT CT ACG GGA
GGC AGC AG TAG GGA ATC TTC CGC AT GGA CAAG TCT GAC GGA
GCA CG CCG CGT GAG TA TGA AGG CTT TCG GGT CGT AAA ACT
CTTGTTA GGG AAAAC ATGA CGG TAC CTA ACC AGA AAG CCACGG
CTAACTACGTGCCAGCAGCGCGGTTCCGGAATTATTGGGCGTA




AAG GCGCGCAGGTGGTTTCTAAGTCTGATGT GAAAGCCCACGG
CTCA ACC GTG GAG GGT CAT

>AB021182.1 Bacillus carboniphilus

GC GGTG AGT AACACGTGGAAACCTGCCTGTAAGACTGGGATC
TC GGAAA CCGG CTTC CGG ATATGA TT TA TGA ACT GAA ATG CC
ACT TAC AGATGG ATC CGC GGC GCATTAGCTAGTT GGT GAG GTA
ACG GCT CAC CAA GGC GAC GAT GCG TAG CCG ACC TGA GAG GGT
GAT CG CCA CAC TGG GAC TGA C ACG GCC CAG ACT CT ACG GGA
GGC AGC AG TAG GGA ATC TTC CGC AT GGA CAAG TCT GAC GGA
GCA CG CCG CGT GAG TA TGA AGG TTT TCG GAT CGT AAA GCT
CTTG TTA GGG AAAAC ATGA CGG TAC CTA ACC AGA AAG CCACGG
CTAACT ACGTGCCAGCAGCGCGGTTCCGGAATTATTG GGCGTA
AAG GC GCG CAG GCG GTT TCT AA GTC TGA TGT GAA AGC CCA
CGG CTCA ACC GTG GAG GGT CAT

>NR_114582.1
ATCC 14579

Bacillus  cereus

GC GGTG AGT AACACG TGG GAACCTGCCCATAAGACTGGGATC
TC GGAAA CCGG CTTC CGG ATAACATT TATGG TTC GAA ATT TC
ACT TAT GGA TGG ACCCGC GTC GCATTAGCTAGTT GGT GAG GTA
ACG GCT CAC CAA GGC AAC GAT GCG TAG CCG ACC TGA GAG GGT
GAT CG CCA CAC TGG GAC TGA C ACG GCC CAG ACT CT ACG GGA
GGC AGC AG TAG GGA ATC TTC CGC AT GGA CAAG TCT GAC GGA
GCA CG CCG CGT GAG TA TGA AGG CTT TCG GGT CGT AAA ACT
CTTG TTA GGG AAAAC ATGA CGG TAC CTA ACC AGA AAG CCACGG
CTAACT ACGTGCCAGCAGCGCGGTTCCGGAATTATTG GGCGTA
AAGGCGCGCAGGTGGTTTCTAAGTC TGATGT GAA AGC CCACGG
CTCA ACC GTG GAG GGT CAT

>NR_074923.1 Bacillus licheniformis
ATCC 14580

GC GGTG AGT AACACGTGG GAACCTGCCTGTAAGACTGGGATC
TC GGAAA CCGG CTTC CGG ATG CTT AT TATGG TTC AAT CAT CC
ACT TGC AGATGG ACCCGC GGC GCATTAGCTAGTT GGT GAG GTA
ACG GCT CAC CAA GGC GAC GAT GCG TAG CCG ACC TGA GAG GGT
GAT CG CCA CAC TGG GAC TGA C ACG GCC CAG ACT CT ACG GGA
GGC AGC AG TAG GGA ATC TTC CGC AT GGA CAAG TCT GAC GGA
GCA CG CCG CGT GAG TA TGA AGG TTT TCG GAT CGT AAA ACT
CTTGTTA GGG AAAAC ATGA CGG TAC CTA ACC AGA AAG CCACGG
CTAACTACGTGCCAGCAGCGCGGTTCCGGAATTATTG GGC GTA
AAG GCGCGCAGGCGGTTTCT AAGTCTGATGT GAAAGC CCCCGG
CTCA ACC GGG GAG GGT CAT

>NR_043242.1
ATCC 7061

Bacillus  pumilus

GC GGTG AGT AACACGTGGGAACCTGCCTGTAAGACTGGGATC
TC GGAAA CCGG CTTC CGG ATAGTT CT TATGG TTC AAG GAT TC
ACT TAC AGATGG ACCCGC GGC GCATTAGCTAGTT GGT GGG GTA
ATG GCT CAC CAA GGC GAC GAT GCG TAG CCG ACC TGA GAG GGT
GAT CG CCA CAC TGG GAC TGA C ACG GCC CAG ACT CT ACG GGA
GGC AGC AG TAG GGA ATC TTC CGC AT GGA CAAG TCT GAC GGA
GCA CG CCG CGT GAG TA TGA AGG TTT TCG GAT CGT AAA GCT
CTTG TTA GGG AAAAC ATGA CGG TAC CTA ACC AGA AAG CCACGG
CTAACT ACGTGCCAGCAGCGCGGTTCCGGAATTATTGGGCGTA
AAGGCTCGCAGGCGGTTTCTAAGTCTGATGT GAAAGC CCCCGG
CTCA ACC GGG GAG GGT CAT




>NR_117274.1 Bacillus siamensis
KCTC 13613

GC GGTG AGT AACACGTGGGAACCTGCCTGTAAGACTGGGATC
TC GGAAA CCGG CTTC CGG ATG GTT TT TATGG TTC AGA CAT CC
ACT TAC AGATGG ACCCGC GGC GCATTAGCTAGTT GGT GAG GTA
ACG GCT CAC CAA GGC GAC GAT GCG TAG CCG ACC TGA GAG GGT
GAT CG CCA CAC TGG GAC TGA C ACG GCC CAG ACT CT ACG GGA
GGC AGC AG TAG GGA ATC TTC CGC AT GGA CAAG TCT GAC GGA
GCA CG CCG CGT GAG TA TGA AGG TTT TCG GAT CGT AAA GCT
CTTG TTA GGG AAAAC ATGA CGG TAC CTA ACC AGA AAG CCACGG
CTAATTACGTGCCAGCAGCGCGGTTCCGGAATTATTG GGC GTA
AAG GCTCGCAGGCGGTTTCT AAGTC TGATGT GAAAGC CCC CGG
CTCA ACC GGG GAG GGT CAT

>AJ831841.2 Bacillus
stratosphericus

GC GGTG AGT AACACGTGGGAACCTGCCTGTAAGACTGGGATC
TC GGAAA CCGG CTTC CGG ATAGTT CT TATGG TTC AAG GAT TC
ACT TAC AGATGG ACCCGC GGCGCATTAGCTAGTT GGT GAG GTA
ACG GCT CAC CAA GGC GAC GAT GCG TAG CCG ACC TGA GAG GGT
GAT CG CCA CAC TGG GAC TGA C ACG GCC CAG ACT CT ACG GGA
GGC AGC AG TAG GGA ATC TTC CGC AT GGA CAAG TCT GAC GGA
GCA CG CCG CGT GAG TA TGA AGG TTT TCG GAT CGT AAA GCT
CTTGTTA GGG AAAAC ATGA CGG TAC CTA ACC AGA AAG CCACGG
CTAACTACGTGCCAGCAGCGCGGTTCCGGAATTATTG GGC GTA
AAG GCTCGCAGGCGGTTTCT AAGTCTGATGT GAAAGC CCCCGG
CTCA ACC GGG GAG GGT CAT

>NR_148786.1 Bacillus
zhangzhouensis MCCC 1A08372

GC GGTG AGT AACACGTGGGAACCTGCCTGTAAGACTGGGATC
TC GGAAA CCGG CTTC CGG ATAGTT CT TATGG TTC AAG GAT TC
ACT TACAGATGG ACCCGC GGC GCATTAGCTAGTT GGT GGG GTA
ATG GCT CAC CAA GGC GAC GAT GCG TAG CCG ACC TGA GAG GGT
GAT CG CCA CAC TGG GAC TGA C ACG GCC CAG ACT CT ACG GGA
GGC AGC AG TAG GGA ATC TTC CGC AT GGA CAAG TCT GAC GGA
GCA CG CCG CGT GAG TA TGA AGG TTT TCG GAT CGT AAA GCT
CTTG TTA GGG AAAAC ATGA CGG TAC CTA ACC AGA AAG CCACGG
CTAACT ACGTGCCAGCAGCGCGGTTCCGGAATTATTG GGCGTA
AAG GCTCGCAGGCGGTTTCT AAGTC TGATGT GAA AGC CCC CGG
CTCA ACC GGG GAG GGT CAT

>HQ424468.1 Bacillus ginsengi

GC GGTG AGT AACACG TGG GAACCTGCCTG TAAGATCGGGATC
TC GGAAA CCGG CTTC CGG ATG GTT CT TATGG AGG AAG GCG TC
ACT TAC AGATGG GCC CGC GGC GCATTAGCTAGTT GGT GGG GTA
ATG GCC TAC CAA GGC AAC GAT GCG TAG CCG ACC TGA GAG GGT
GAT CG CCA CAC TGG GAC TGA C ACG GCC CAG ACT CT ACG GGA
GGC AGC AG TAG GGA ATC TTC CGC AT GGA CAAG TCT GAC GGA
GCA CG CCG CGT GAG CA AGA AGG CCT TCG GGT CGT AAA GCT
CTTG TAA GGG AAAAC ATGACGG TAC CTT ACC AGA AAG CCACGG
CTAACT ACGTGCCAGCAGCGCGGTTCCGGAATTATTGGGCGTA
AAG GC GCG CAG GCG GTC CTT AA GTC TGA TGT GAA AGC CCA
CGG CTCA ACC GTG GAG GGT CAT




>AB162131.1 Liquorilactobacillus
nagelii

GC GATG AGT AAC ACG TGG GA ACC TGC CCC AAA GCG GGG GAT
C AT TGAAA CAAG CTTCCGC ATAACCCAGATGGTTTCTGTGT TC
ACTTTG GGATGG ACCCGC GGC GTATTAGCTAGTT GGT AAG GTA
ATG GCT TAC CAA GGC AAT GAT ACG TAG CCG AAC TGA GAG GTT
GAT CG CCA CAT TGG GAC TGA C ACG GCC CAA ACT CT ACG GGA
GGC AGC AG TAG GGA ATC TTC CAC AT GGA CAAG TCT GAT GGA
GCA CG CCC CGT GAG TA AGA AGG TTT TCG GAT CGT AAA ACT
CTTG TCA GAG AAAAC GTGA CGG TAT CTG GCC AGA AAG CCACGG
CTAACT ACGTGCCAGCAGCGCGGTTCCGGATTTATTG GGC GTA
AAG GAACGCAGGCGGTCTTTAAGTCTGATGT GAAAGCCTT CGG
CTTA ACC GAAGTC GTG CAT

>NR_117987.1  Lacticaseibacillus
paracasei ATCC 25302

GC GGTG AGT AACACG TGG GAACCTGC CCT TAAGTG GGG GATC
AT TGAAA CAAG CTTC CGC ATA GAT CAAATGG TTC TTG GCT TC
GCTTTT GGA TGG ACC CGC GGC GTATTAGCTAGTT GGT GAG GTA
ACG GCT CAC CAA GGC GAT GAT ACG TAG CCG AAC TGA GAG GTT
GAT CG CCA CAT TGG GAC TGA C ACG GCC CAA ACT CT ACG GGA
GGC AGC AG TAG GGA ATC TTC CAC AT GGA CAAG TCT GAT GGA
GCA CG CCG CGT GAG TA AGA AGG CTT TCG GGT CGT AAA ACT
CTTG TTG GAG AAAAT GTGA CGG TAT CCA ACC AGA AAG CCACGG
CTAACT ACGTGCCAGCAGCGCGGTTCCGGATTTATTG GGC GTA
AAG GAGCGCAGGCGGTTTTTAAGTCTGATGT GAA AGC CCT CGG
CTTA ACC GAG GAA GCG CAT

>KF443809.1 Lysinibacillus
halotolerans LAM612

GC GGTG AGT AAC ACG TGG GA ACC TGC CCT ATAGTT GGG GAT C
TC GGAAA CCGG CTTC CGA ATAATA AT TC TGA TGA GAT GTT TC
GCT ATAGGATGG GCC CGC GGC GCATTAGCTAGTT GGT GAG GTA
ACG GCT CAC CAA GGC GAC GAT GCG TAG CCG ACC TGA GAG GGT
GAT CG CCA CAC TGG GAC TGA C ACG GCC CAG ACT CT ACG GGA
GGC AGC AG TAG GGA ATC TTC CAC AT GGG CAAG CCT GAT GGA
GCA CG CCG CGT GAG TA AGA AGG TTT TCG GAT CGT AAA ACT
CTTG TAA GGG AAAAC ATGACGG TACCTT ATT AGA AAG CCACGG
CTAACTACGTGCCAGCAGCGCGGTTCCGGAATTATTG GGC GTA
AAG GC GCG CAG GCG GTC CTT AA GTC TGA TGT GAA AGC CCA
CGG CTCA ACC GTG GAG GGT CAT

>NR_133708.1_Bradyrhizobium
paxllaeri LMTR 21

GC AGTG AGT AACGCG TGGGAACGTACCTTTTGGTT CGG AACC
CA GGAAA CTGG CTTC CGG ATA AGC CT TA CGG GGA AAG ATT TC
GCCGAAAGATCGGCCCGCGTCTGATTAGCTAGTT GGT GAG GTA
ATG GCT CAC CAA GGC GAC GAT CAG TAG CTG GTC TGA GAG GAT
GAT CG CCA CAT TGG GAC TGA C ACG GCC CAA ACT CT ACG GGA
GGC AGC AG TGG GGA ATA TTG GAC AT GGG CAAG CCT GAT CCA
GCC TG CCG CGT GAG TA TGA AGG CCC TAG GGT TGT AAA GCT
CTTG TGC GGG AAATA ATGA CGG TAC CGC AAG AAT AAG CCC CGG
CTAACTTCGTGC CAGCAGCGCGGTTTCGGAATCACTG GGCGTA
AAG GT GCG TAG GCG GGT CTT AA GTC AGG GGT GAA ATC CTG
GAG CTCA ACT CCAGAACTG CCT




Table S10. 16S rDNA region of isolated lactic acid bacteria and their excision regions using three
restriction endonucleases (Haelll, Hinfl and Glul) for PCR-RFLP.

Stain ID
Lactiplantibacillus plantarum (GD1-B1)

. 370 bp
.115bp
.63 bp
.51 bp
.30 bp
.22 bp

. 370 bp
. 165 bp
.63 bp
.30 bp
.22 bp

. 370 bp
. 166 bp
.63 bp
.30 bp
.22 bp

. 496 bp
.24 bp
.20 bp

. 497 bp
.23 bp
.22 bp

. 463 bp
. 133 bp
. 129 bp
.71 bp
.63 bp
.33 bp
.33 bp
.25 bp
.22 bp
0.5bp

. 426 bp
. 166 bp
. 109 bp
.63 bp
.34 bp
.25bp
.22 bp
.17 bp
.5 bp

. 424 bp

Lactiplantibacillus_plantarum(GD1-B2)

Lactiplantibacillus_plantarum(GD1-B3)

Lactiplantibacillus_plantarum(GD1-B4)

Lactiplantibacillus_plantarum(ME1-B1)

Bacillus_carboniphilus(RK1-B1)

Bacillus_cereus(FJ2-B2)

RPOO~NOOUT,WNRPIPOONOOTR,WNRERPOWONREFPOWONPEPORMWNPEPORMWDNMNRERPOORDWDNLPE

Bacillus_cereus (GA1-B2)




2. 166 bp
3. 109 bp
4.63 bp
5. 26 bp
6. 25 bp
7.22bp
8.17 bp
9.7bp
10.5 bp

Bacillus_cereus(RK1-B3) . 426 bp
. 166 bp
. 109 bp
.63 bp
.33 bp
.25 bp
.22 bp
.17 bp

.5bp

Bacillus thuringiensis (UK1-B1) 414 bp
174 bp
106 bp
65 bp
63 bp
25 bp
22 bp

8 bp

Bacillus_licheniformis(UK1-B2) 372 bp
148 bp
139 bp
63 bp
62 bp
33 bp
25 bp
22 bp

8 bp

.300 bp
. 129 bp
. 108 bp
.88 bp
.77 bp
.71 bp
.67 bp
.63 bp
.25 bp
10. 22 bp
11.5bp

Bacillus_pumilus(FJ1-B1)

OCO~NOTRARWNDPOONDTORWNRPONDTOR,WNRFRP oIS WN -




Bacillus_siamensis(RK1-B2) . 301 bp
. 165 bp
. 135 bp
. 128 bp
.71 bp
.68 bp
.63 bp
.38 bp
.25 bp
0.22 bp

1.5bp

Bacillus_stratosphericus(MN1-B1) . 300 bp
. 136 bp
. 129 bp
.88 bp
.77 bp
.71 bp
.70 bp
.68 bp
.63 bp
10. 25 bp
11.22 bp

12. 5 bp

OCO~NOOUT,WDNRERPIFPPOONOOUOIER,WDN P

Bacillus_zhangzhouensis(FJ2-B1) . 300 bp
. 135 bp
. 129 bp
.88 bp
.77 bp
.71 bp
.67 bp
.63 bp
.25 bp
10. 22 bp
11. 11 bp

12. 5 bp

O©CoOoO~NOoO Ol WN P

Bhargavaea_ginsengi(MN1-B2) . 428 bp
. 146 bp
. 125 bp
.67 bp
.55 bp
.46 bp
.44 bp
.34 bp
.25 bp
10. 22 bp

11. 19 bp

O©oOoO~NOoO oI WN -




12.16 bp
13. 15 bp
14.5 bp
15. 4 bp

Liquprilactibacillus_nagelii_(RK1-B4)

=

391 bp
161 bp
127 bp
63 bp
33 bp
22 bp
2 bp

Liquorilactobacillus_nagelii_(ME1-B2)

396 bp
161 bp
127 bp
63 bp
33 bp
22 bp

Lacticaseibacillus_paracasei_(FJ2-B3)

497 bp
63 bp
33 bp
22 bp
21 bp
15 bp

Lacticaseibacillus_paracasei_(GA1-B1)

499 bp
133bp
63 bp
41 bp
33 bp
30 bp
22 bp

NogkrowobdEROORWNDMEOOORAWNREINGDOGOEWN

Lysinibacillus_halotolerans_(TB1-B1)

. 500 bp
. 150 bp
.89 bp
.68 bp
.67 bp
.63 bp
.44 bp
.25 bp
.22 bp
10. 15 bp
11.5bp

O©CoOoO~NO UL WDN P




Table S11. Identity and sequences for acetic acid bacteria isolates used for phylogenetic analysis
and PCR-RFLP.

Acetoba | GG CGTG CTT ATCGCG TTAGT ACA ACA CTG AAT AACTAG AATACC
cter_ind | CCCAT CCAA CTTT CGT TTA CCG GA GC AGG GAT CTA ATC GT TGC
onesiens | TCC CCA CTA TTT CCC GCC TCA GCG GCTA ATG AGA CCA GAT GCC
Is_(GD1 | GGC TTC GCC ACC GGG GGT CTT CCC AAT ATC TACCAATTT CACCT
-C1) CTACCATGG GAATTC C ACAACCCTCTCTCT GCT CTAATCTGC CA
TCT CAA ATG CAG CTT CATGT TAAG ACC GGG GAT TTT CATCT GAC
TGT AA AAC CGC CTA CAC GCCCTT TTA CCC CACA TTC CCA GAACG
GCGG CTG CTG GCA CAA AGT TAT CCG GGG CTT CTT CTG CGG GTA
CCGGATCATCCTGAAGCCGACTCGCTTTATATCCTTCTACCT TCT
TCAACACT AGG AATTGATGG ATC ACG GCCCCCCATTGTCCAATAT
Acetoba | GC GGTG CTT ATC GCG TTA GT ACG ACACTG AGT AACTAAGTTACC

cter_ CACAT CCGA CACT CGT TTA CAG GT GA GGG TAT CTA ATC TT TGC
pasterio | TCC CCA CGC TTT CGC GCC TCA GCG TCTA ATG AGC CAG GTT GCC
nus GCC TTC GCC ACC GGT GTT CTT CCC AAT ATC TAC GAATTT CAC CT
_(FJ1- CTACAC TGG GAATTC CACAACCCTCTCT CCACT CTAGTCTGC CG
Cl) TAT TAA ATG CAG CTC CA GGT TAAG CCC GGG GAT TTC CATCT AAC

TGT AA AAC CGC CTA CAC GCC CTT TAC GCC CACA TTC CGA GCAAC
GCGG CTG CTG GCA CGA AGT TAG CCG GGGCTT CTT CTG CGG GTA
CCGTATCATCCCCCGCCGAAAGTGCTTTACATCCGAAAACCTTCT
TCAACACG CGGCATTGCTGG ATC AGG GTCCCCCATT GTCCAATAT
Acetoba | CCCCCAGGGCGGTGTGCTTAACGCGTTAACTGCGACACTGAATGACTAA

cter GTCACCCAACATCTAGCACACATCGTTTACAGCGTGGACTACCAGGGTA
pasterio | TCTAATCCTGTTTGCTCCCCACGCTTTCGCGCCTCAGCGTCAGTAATGAG
nus CCAGGTTGCCGCCTTCGCCACCGGTGTTCTTCCCAATATCTACGAATTTC
(GA1- | ACCTCTACACTGGGAATTCCACAACCCTCTCTCACACTCTAGTCTGCAC

Cl) GTATCAAATGCAGCTCCCAGGTTAAGCCCGGGGATTTCACATCTGACTG

TACAAACCGCCTACACGCCCTTTACGCCCAGTCATTCCGAGCAACGCTA
GCCCCCTTCGTATTACCGCGGCTGCTGGCACGAAGTTAGCCGGGGCTTC
TTCTACGGGTACCGTCATCATCGTCCCCGTCGAAAGTGCTTTACAATCC

GAAGACCTTCTTCACACACGCGGCATTGCTGGATCAGGGTTGCCCCCAT
TGTCCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTC
AGTCCCAGTGTGGCTGATCATCCTCTCAAACCAGCTATTGATCATCGCC

TTGGTAGGCCTTTACCCCACCAACTAGCTAATCAAACGCAGGCTCCTCC
ACAGGCGACTTGCGCCTTTGACCCTCAGGTGTCATGCGGTATTAGCACC
AGTTTCCCAGTGTTATCCCCCACCCATGGATAGATACCTACGCGTTACTC
ACCCGTCCGCCACTAAAGCCGAAGCCTTCGTGCGACTTGCATGTGTTAA
GCATGCCGCCAGCGTTCGCTCTGAGCCATGAT

Acetoba | GCGGGTGTGCTTATCGCGTTAGCTACGACACTGAGTAACTAAGTTACCC
cter AACATCCAGCACACATCGTTTACAGCGTGGACTACCAGGGTATCTAATC
maloru | CTGTTTGCTCCCCACGCTTTCGCGCCTCAGCGTCAGTAATGAGCCAGGTT
m (UK1- | GCCGCCTTCGCCACCGGTGTTCTTCCCAATATCTACGAATTTCACCTCTA
Cl) CACTGGGAATTCCACAACCCTCTCTCACACTCTAGTCTGCACGTATTAA




ATGCAGCTCCCAGGTTAAGCCCGGGGATTTCACATCTAACTGTACAAAC
CGCCTACACGCCCTTTACGCCCAGTCATTCCGAGCAACGCTAGCCCCCT
TCGTATTACCGCGGCTGCTGGCACGAAGTTAGCCGGGGCTTCTTCTGCG
GGTACCGTCATCATCGTCCCCGCCGAAAGTGCTTTACAATCCGAAAACC
TTCTTCACACACGCGGCATTGCTGGATCAGGGTTGCCCCCATTGTCCAA
TATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCC
AGTGTGGCTGATCATCCTCTCAGACCAGCTATTGATCATCGCCTTGGTA
GGCCATTACCCCACCAACAAGCTAATCAAACGCAGGCTCCTCCACAGG
CGACTTGCGCCTTTGACCCTCAGGTATCATGCGGTATTAGCTCCAGTTTC
CCGGAGTTATCCCCCACCCATGGATAGATTCCTACGCGTTACTCACCCG
TCCGCCACTAAAGCCGAAGCCTTCGTGCGACTTGCATGTGTTAAGCATG
CCGCCAGCGTTCGCTCTGAGCCATGAT

Table S12. Sequences for type strains/material used for PCR-RFLP of the 16S rDNA for acetic
acid bacteria.

AB032356.1 | GC GGTG AGT AAC GCG TAG GA ATC TAT CCG TGG GTG GGG GAT
Acetobacter CTT GGAAACTGG CTTC CGC ATG ACA CT GA GGG TCA AAG GCG
indonesiensis | TC GCC TGC GGA GGAGCC TGCGTTTGATTAGCTT GTT GGT GGG
GTAATG GCC TAC CAA GGC GAT GATCAATAGCTG GTC TGA GAG
GAT GAT CGCCACACTGG GACTGACACGGCCCAGACTCTACG
GGA GGC AGC AGTGG GGA ATATTG GAC AT GGG GAAC CCT GAT
CCA GCA TG CCG CGT GTG TA AGA AGG TTT TCG GAT TGT AAA
GCA CTCG GCG GGG ACATG ATGA CGG TAC CCG CAG AAG AAG
CCC CGG CTAACT TCG TGC CAG CAGCGCGG TTTCG GAA TGA
CTG GGC GTA AAG GC GTG TAG GCG GTT TGT CA GTC AGA TGT
GAA ATC CCC GGG CTTA ACC TGG GAG CTG CAT

AJ419844.1 GC GGTG AGT AAC GCG TAG GA ATC TAT CCA CGG GTG GGG GAT
Acetobacter | C TC GGAAA CTGG CTTC CGC ATG ATA CT GA GGG TCA AAG GCG
malorum TC GCC TGT GGA GGAGCC TGCGTTTGATTAGCTT GTT GGT GGG
GTAATGGCC TAC CAAGGC GATGATCAATAGCTGGTC TGAGAG
GAT GAT CG CCACAC TGG GAC TGA CACG GCC CAG ACTCTACG
GGA GGC AGC AGTGG GGAATATTG GAC AT GGG GAAC CCT GAT
CCA GCA TG CCG CGT GTG TA AGA AGG TTT TCG GAT TGT AAA
GCA CTCG GCG GGG ACATG ATGA CGG TAC CCG CAG AAG AAG
CCC CGG CTA ACT TCG TGC CAG CAG CG CGG T TTCG GAA TGA
CTG GGC GTA AAG GC GTG TAG GCG GTT TGT CA GTT AGA TGT
GAA ATC CCC GGG CTTA ACC TGG GAG CTG CAT

>AJ635216.1 | GATGGTCTGTATACCCTGAACGGCAAGTTCTGGTACGGTATCCCCG
Acetobacter GCCCACTGGGTGCGCATAACTTTA

pasteurianus | TGGCCATGGCCTACAGCCCCAAAACGCACCTGGTCTATATCCCGGC
DSM 3509T | TCACCAGATTCCGTTTGGTTATAA
AAACCAGGTTGGTGGCTTTAAGCCGCATGCGGATTCCTGGAACGTT
GGTCTGGACATGACCAAGAACGGT




CTGCCTGATACCCCAGAAGCCCGTACCGCTTACATCAAGGATCTGC
ACGGCTGGCTGCTGGCATGGGATC
CGGTCAAGATGGAAACGGTCTGGAAGATTGACCACAAAGGTCCGT
GGAACGGCGGCATTCTGGCCACCGG
CGGTGATCTTCTGTTCCAAGGCTTGGCCAATGGTGAATTCCACGCC
TATGACGCCACGAACGGTAGCGAC
CTTTACAAGTTTGACGCACAGAGCGGCATTATCGCTCCGCCTATGA
CCTATAGCGTCAACGGCAAGCA

Table S13. 16S rDNA region of isolated acetic acid bacteria and their excision regions using three
restriction endonucleases (SSPI, Bsgl and Kpnl) for PCR-RFLP.

Strain ID SSPI, Bsgl, Kpnl
Acetobacter_indonesiensis_(GD1-C1) . 233 bp
.222bp
. 169 bp
93 bp
236 bp
225 bp
177 bp
98 bp
236 bp
225 bp
177 bp
98 bp
236 bp
.218 bp
177 bp
. 98 bp

Acetobacter_ pasterionus _(FJ1-C1)

Acetobacter pasterionus (GA1-C1)

Acetobacter malorum (UK1-C1)

PONERONERONEA LN PR




