
Ahangangoda Arachchige et al.       Page 1 of 6 

Table S1. DNA sequences obtained through the PCR amplification of 26S rDNA D1/D2 region compared to that of Saccharomyces cerevisiae, Pichia manshurica 
and Saccharomycodes ludwigii reference strains. 

 

Yeast 
strain 

DNA sequences of 26S rDNA D1/D2 region Identity Reference strain 

SLY-1 

 
AAGCGGAGGAAAAGAAACCAACCGGGATTGCCTTAGTAACGGCGAGTGAAGCGGCAAAAGCTCAAATTTGAAATCTGGTACCTTCGGTGCC
CGAGTTGTAATTTGGAGAGGGCAACTTTGGGGCCGTTCCTTGTCTATGTTCCTTGGAACAGGACGTCATAGAGGGTGAGAATCCCGTGTGGC
GAGGAGTGCGGTTCTTTGTAAAGTGCCTTCGAAGAGTCGAGTTGTTTGGGAATGCAGCTCTAAGTGGGTGGTAAATTCCATCTAAAGCTAAA
TATTGGCGAGAGACCGATAGCGAACAAGTACAGTGATGGAAAGATGAAAAGAACTTTGAAAAGAGAGTGAAAAAGTACGTGAAATTGTTGA
AAGGGAAGGGCATTTGATCAGACATGGTGTTTTGTGCCCTCTGCTCCTTGTGGGTAGGGGAATCTCGCATTTCACTGGGCCAGCATCAGTTTT
GGTGGCAGGATAAATCCATAGGAATGTAGCTTGCCTCGGTAAGTATTATAGCCTGTGGGAATACTGCCAGCTGGGACTGAGGACTGCGACGT
AAGTCAAGGATGCTGGCATAATGGTTATATGCCGCCCGTCTTGACCC 
 

 
100% 

Saccharomyces cerevisiae 
strain A44  

(Gene bank accession No: 
KM589478.1) 

 
(601 nucleotides) 

SLY-2 

 
AAGCGGAGGAAAAGAAACCAACCGGGATTGCCTTAGTAACGGCGAGTGAAGCGGCAAAAGCTCAAATTTGAAATCTGGTACCTTCGGTGCC
CGAGTTGTAATTTGGAGAGGGCAACTTTGGGGCCGTTCCTTGTCTATGTTCCTTGGAACAGGACGTCATAGAGGGTGAGAATCCCGTGTGGC
GAGGAGTGCGGTTCTTTGTAAAGTGCCTTCGAAGAGTCGAGTTGTTTGGGAATGCAGCTCTAAGTGGGTGGTAAATTCCATCTAAAGCTAAA
TATTGGCGAGAGACCGATAGCGAACAAGTACAGTGATGGAAAGATGAAAAGAACTTTGAAAAGAGAGTGAAAAAGTACGTGAAATTGTTGA
AAGGGAAGGGCATTTGATCAGACATGGTGTTTTGTGCCCTCTGCTCCTTGTGGGTAGGGGAATCTCGCATTTCACTGGGCCAGCATCAGTTTT
GGTGGCAGGATAAATCCATAGGAATGTAGCTTGCCTCGGTAAGTATTATAGCCTGTGGGAATACTGCCAGCTGGGACTGAGGACTGCGACGT
AAGTCAAGGATGCTGGCATAATGGTTATATGCCGCCCGTCTTGA 
 

 
100% 

SLY-3 

 
AAAAGCGGAGGAAAAGAAACCAACCGGGATTGCCTTAGTAACGGCGAGTGAAGCGGCAAAAGCTCAAATTTGAAATCTGGTACCTTCGGTG
CCCGAGTTGTAATTTGGAGAGGGCAACTTTGGGGCCGTTCCTTGTCTATGTTCCTTGGAACAGGACGTCATAGAGGGTGAGAATCCCGTGTG
GCGAGGAGTGCGGTTCTTTGTAAAGTGCCTTCGAAGAGTCGAGTTGTTTGGGAATGCAGCTCTAAGTGGGTGGTAAATTCCATCTAAAGCTA
AATATTGGCGAGAGACCGATAGCGAACAAGTACAGTGATGGAAAGATGAAAAGAACTTTGAAAAGAGAGTGAAAAAGTACGTGAAATTGTT
GAAAGGGAAGGGCATTTGATCAGACATGGTGTTTTGTGCCCTCTGCTCCTTGTGGGTAGGGGAATCTCGCATTTCACTGGGCCAGCATCAGTT
TTGGTGGCAGGATAAATCCATAGGAATGTAGCTTGCCTCGGTAAGTATTATAGCCTGTGGGAATACTGCCAGCTGGGACTGAGGACTGCGAC
GTAAGTCAAGGATGCTGGCATAATGGTTATATGCCGCCCGTCTTGACC 
 

 
100% 
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SLY-4 

 
AAGCGGAGGAAAAGAAACCAACCGGGATTGCCTTAGTAACGGCGAGTGAAGCGGCAAAAGCTCAAATTTGAAATCTGGTACCTTCGGTGCC
CGAGTTGTAATTTGGAGAGGGCAACTTTGGGGCCGTTCCTTGTCTATGTTCCTTGGAACAGGACGTCATAGAGGGTGAGAATCCCGTGTGGC
GAGGAGTGCGGTTCTTTGTAAAGTGCCTTCGAAGAGTCGAGTTGTTTGGGAATGCAGCTCTAAGTGGGTGGTAAATTCCATCTAAAGCTAAA
TATTGGCGAGAGACCGATAGCGAACAAGTACAGTGATGGAAAGATGAAAAGAACTTTGAAAAGAGAGTGAAAAAGTACGTGAAATTGTTGA
AAGGGAAGGGCATTTGATCAGACATGGTGTTTTGTGCCCTCTGCTCCTTGTGGGTAGGGGAATCTCGCATTTCACTGGGCCAGCATCAGTTTT
GGTGGCAGGATAAATCCATAGGAATGTAGCTTGCCTCGGTAAGTATTATAGCCTGTGGGAATACTGCCAGCTGGGACTGAGGACTGCGACGT
AAGTCAAGGATGCTGGCATAATGGTTATATGCCGCCCGTCTTGACCC 
 

 
100% 

SLY-5 

 
AAAAGCGGAGGAAAAGAAACCAACCGGGATTGCCTTAGTAACGGCGAGTGAAGCGGCAAAAGCTCAAATTTGAAATCTGGTACCTTCGGTG
CCCGAGTTGTAATTTGGAGAGGGCAACTTTGGGGCCGTTCCTTGTCTATGTTCCTTGGAACAGGACGTCATAGAGGGTGAGAATCCCGTGTG
GCGAGGAGTGCGGTTCTTTGTAAAGTGCCTTCGAAGAGTCGAGTTGTTTGGGAATGCAGCTCTAAGTGGGTGGTAAATTCCATCTAAAGCTA
AATATTGGCGAGAGACCGATAGCGAACAAGTACAGTGATGGAAAGATGAAAAGAACTTTGAAAAGAGAGTGAAAAAGTACGTGAAATTGTT
GAAAGGGAAGGGCATTTGATCAGACATGGTGTTTTGTGCCCTCTGCTCCTTGTGGGTAGGGGAATCTCGCATTTCACTGGGCCAGCATCAGTT
TTGGTGGCAGGATAAATCCATAGGAATGTAGCTTGCCTCGGTAAGTATTATAGCCTGTGGGAATACTGCCAGCTGGGACTGAGGACTGCGAC
GTAAGTCAAGGATGCTGGCATAATGGTTATATGCCGCCCGTCTTGACCC 
 

 
100% 

SLY-6 

 
AAAAGCGGAGGAAAAGAAACCAACCGGGATTGCCTTAGTAACGGCGAGTGAAGCGGCAAAAGCTCAAATTTGAAATCTGGTACCTTCGGTG
CCCGAGTTGTAATTTGGAGAGGGCAACTTTGGGGCCGTTCCTTGTCTATGTTCCTTGGAACAGGACGTCATAGAGGGTGAGAATCCCGTGTG
GCGAGGAGTGCGGTTCTTTGTAAAGTGCCTTCGAAGAGTCGAGTTGTTTGGGAATGCAGCTCTAAGTGGGTGGTAAATTCCATCTAAAGCTA
AATATTGGCGAGAGACCGATAGCGAACAAGTACAGTGATGGAAAGATGAAAAGAACTTTGAAAAGAGAGTGAAAAAGTACGTGAAATTGTT
GAAAGGGAAGGGCATTTGATCAGACATGGTGTTTTGTGCCCTCTGCTCCTTGTGGGTAGGGGAATCTCGCATTTCACTGGGCCAGCATCAGTT
TTGGTGGCAGGATAAATCCATAGGAATGTAGCTTGCCTCGGTAAGTATTATAGCCTGTGGGAATACTGCCAGCTGGGACTGAGGACTGCGAC
GTAAGTCAAGGATGCTGGCATAATGGTTATATGCCGCCCGTCTTG 
 

 
100% 

Saccharomyces cerevisiae 
strain A44  

(Gene bank accession No: 
KM589478.1) 

 
(601 nucleotides) 

SLY-7 

 
AAAAGCGGAGGAAAAGAAACCAACCGGGATTGCCTTAGTAACGGCGAGTGAAGCGGCAAAAGCTCAAATTTGAAATCTGGTACCTTCGGTG
CCCGAGTTGTAATTTGGAGAGGGCAACTTTGGGGCCGTTCCTTGTCTATGTTCCTTGGAACAGGACGTCATAGAGGGTGAGAATCCCGTGTG
GCGAGGAGTGCGGTTCTTTGTAAAGTGCCTTCGAAGAGTCGAGTTGTTTGGGAATGCAGCTCTAAGTGGGTGGTAAATTCCATCTAAAGCTA
AATATTGGCGAGAGACCGATAGCGAACAAGTACAGTGATGGAAAGATGAAAAGAACTTTGAAAAGAGAGTGAAAAAGTACGTGAAATTGTT
GAAAGGGAAGGGCATTTGATCAGACATGGTGTTTTGTGCCCTCTGCTCCTTGTGGGTAGGGGAATCTCGCATTTCACTGGGCCAGCATCAGTT
TTGGTGGCAGGATAAATCCATAGGAATGTAGCTTGCCTCGGTAAGTATTATAGCCTGTGGGAATACTGCCAGCTGGGACTGAGGACTGCGAC
GTAAGTCAAGGATGCTGGCATAATGGTTATATGCCGCCCGTCTTGACC 
 

 
100% 

SLY-8 

 
AAAAGCGGAGGAAAAGAAACCAACCGGGATTGCCTTAGTAACGGCGAGTGAAGCGGCAAAAGCTCAAATTTGAAATCTGGTACCTTCGGTG
CCCGAGTTGTAATTTGGAGAGGGCAACTTTGGGGCCGTTCCTTGTCTATGTTCCTTGGAACAGGACGTCATAGAGGGTGAGAATCCCGTGTG
GCGAGGAGTGCGGTTCTTTGTAAAGTGCCTTCGAAGAGTCGAGTTGTTTGGGAATGCAGCTCTAAGTGGGTGGTAAATTCCATCTAAAGCTA
AATATTGGCGAGAGACCGATAGCGAACAAGTACAGTGATGGAAAGATGAAAAGAACTTTGAAAAGAGAGTGAAAAAGTACGTGAAATTGTT
GAAAGGGAAGGGCATTTGATCAGACATGGTGTTTTGTGCCCTCTGCTCCTTGTGGGTAGGGGAATCTCGCATTTCACTGGGCCAGCATCAGTT
TTGGTGGCAGGATAAATCCATAGGAATGTAGCTTGCCTCGGTAAGTATTATAGCCTGTGGGAATACTGCCAGCTGGGACTGAGGACTGCGAC
GTAAGTCAAGGATGCTGGCATAATGGTTATATGCCGCCCGTCTTGACC 
 

 
100% 
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SLY-9 

 
AAAAGCGGAGGAAAAGAAACCAACCGGGATTGCCTTAGTAACGGCGAGTGAAGCGGCAAAAGCTCAAATTTGAAATCTGGTACCTTCGGTG
CCCGAGTTGTAATTTGGAGAGGGCAACTTTGGGGCCGTTCCTTGTCTATGTTCCTTGGAACAGGACGTCATAGAGGGTGAGAATCCCGTGTG
GCGAGGAGTGCGGTTCTTTGTAAAGTGCCTTCGAAGAGTCGAGTTGTTTGGGAATGCAGCTCTAAGTGGGTGGTAAATTCCATCTAAAGCTA
AATATTGGCGAGAGACCGATAGCGAACAAGTACAGTGATGGAAAGATGAAAAGAACTTTGAAAAGAGAGTGAAAAAGTACGTGAAATTGTT
GAAAGGGAAGGGCATTTGATCAGACATGGTGTTTTGTGCCCTCTGCTCCTTGTGGGTAGGGGAATCTCGCATTTCACTGGGCCAGCATCAGTT
TTGGTGGCAGGATAAATCCATAGGAATGTAGCTTGCCTCGGTAAGTATTATAGCCTGTGGGAATACTGCCAGCTGGGACTGAGGACTGCGAC
GTAAGTCAAGGATGCTGGCATAATGGTTATATGCCGCCCGTCTTGACC 
 

 
100% 

SLY-10 

 
AAAAGCGGAGGAAAAGAAACCAACCGGGATTGCCTTAGTAACGGCGAGTGAAGCGGCAAAAGCTCAAATTTGAAATCTGGTACCTTCGGTG
CCCGAGTTGTAATTTGGAGAGGGCAACTTTGGGGCCGTTCCTTGTCTATGTTCCTTGGAACAGGACGTCATAGAGGGTGAGAATCCCGTGTG
GCGAGGAGTGCGGTTCTTTGTAAAGTGCCTTCGAAGAGTCGAGTTGTTTGGGAATGCAGCTCTAAGTGGGTGGTAAATTCCATCTAAAGCTA
AATATTGGCGAGAGACCGATAGCGAACAAGTACAGTGATGGAAAGATGAAAAGAACTTTGAAAAGAGAGTGAAAAAGTACGTGAAATTGTT
GAAAGGGAAGGGCATTTGATCAGACATGGTGTTTTGTGCCCTCTGCTCCTTGTGGGTAGGGGAATCTCGCATTTCACTGGGCCAGCATCAGTT
TTGGTGGCAGGATAAATCCATAGGAATGTAGCTTGCCTCGGTAAGTATTATAGCCTGTGGGAATACTGCCAGCTGGGACTGAGGACTGCGAC
GTAAGTCAAGGATGCTGGCATAATGGTTATATGCCGCCCGTCTTGA 
 

 
100% 

SLY-11 

 
AAAAGCGGAGGAAAAGAAACCAACCGGGATTGCCTTAGTAACGGCGAGTGAAGCGGCAAAAGCTCAAATTTGAAATCTGGTACCTTCGGTG
CCCGAGTTGTAATTTGGAGAGGGCAACTTTGGGGCCGTTCCTTGTCTATGTTCCTTGGAACAGGACGTCATAGAGGGTGAGAATCCCGTGTG
GCGAGGAGTGCGGTTCTTTGTAAAGTGCCTTCGAAGAGTCGAGTTGTTTGGGAATGCAGCTCTAAGTGGGTGGTAAATTCCATCTAAAGCTA
AATATTGGCGAGAGACCGATAGCGAACAAGTACAGTGATGGAAAGATGAAAAGAACTTTGAAAAGAGAGTGAAAAAGTACGTGAAATTGTT
GAAAGGGAAGGGCATTTGATCAGACATGGTGTTTTGTGCCCTCTGCTCCTTGTGGGTAGGGGAATCTCGCATTTCACTGGGCCAGCATCAGTT
TTGGTGGCAGGATAAATCCATAGGAATGTAGCTTGCCTCGGTAAGTATTATAGCCTGTGGGAATACTGCCAGCTGGGACTGAGGACTGCGAC
GTAAGTCAAGGATGCTGGCATAATGGTTATATGCCGCCCGTCTTGA 
 

 
100% 

Saccharomyces cerevisiae 
strain A44  

(Gene bank accession No: 
KM589478.1) 

 
(601 nucleotides) 

SLY-12 

 
AAAAGCGGAGGAAAAGAAACCAACCGGGATTGCCTTAGTAACGGCGAGTGAAGCGGCAAAAGCTCAAATTTGAAATCTGGTACCTTCGGTG
CCCGAGTTGTAATTTGGAGAGGGCAACTTTGGGGCCGTTCCTTGTCTATGTTCCTTGGAACAGGACGTCATAGAGGGTGAGAATCCCGTGTG
GCGAGGAGTGCGGTTCTTTGTAAAGTGCCTTCGAAGAGTCGAGTTGTTTGGGAATGCAGCTCTAAGTGGGTGGTAAATTCCATCTAAAGCTA
AATATTGGCGAGAGACCGATAGCGAACAAGTACAGTGATGGAAAGATGAAAAGAACTTTGAAAAGAGAGTGAAAAAGTACGTGAAATTGTT
GAAAGGGAAGGGCATTTGATCAGACATGGTGTTTTGTGCCCTCTGCTCCTTGTGGGTAGGGGAATCTCGCATTTCACTGGGCCAGCATCAGTT
TTGGTGGCAGGATAAATCCATAGGAATGTAGCTTGCCTCGGTAAGTATTATAGCCTGTGGGAATACTGCCAGCTGGGACTGAGGACTGCGAC
GTAAGTCAAGGATGCTGGCATAATGGTTATATGCCGCCCGTCTTGA 
 

 
100% 

SLY-13 

 
AAGCGGAGGAAAAGAAACCAACCGGGATTGCCTTAGTAACGGCGAGTGAAGCGGCAAAAGCTCAAATTTGAAATCTGGTACCTTCGGTGCC
CGAGTTGTAATTTGGAGAGGGCAACTTTGGGGCCGTTCCTTGTCTATGTTCCTTGGAACAGGACGTCATAGAGGGTGAGAATCCCGTGTGGC
GAGGAGTGCGGTTCTTTGTAAAGTGCCTTCGAAGAGTCGAGTTGTTTGGGAATGCAGCTCTAAGTGGGTGGTAAATTCCATCTAAAGCTAAA
TATTGGCGAGAGACCGATAGCGAACAAGTACAGTGATGGAAAGATGAAAAGAACTTTGAAAAGAGAGTGAAAAAGTACGTGAAATTGTTGA
AAGGGAAGGGCATTTGATCAGACATGGTGTTTTGTGCCCTCTGCTCCTTGTGGGTAGGGGAATCTCGCATTTCACTGGGCCAGCATCAGTTTT
GGTGGCAGGATAAATCCATAGGAATGTAGCTTGCCTCGGTAAGTATTATAGCCTGTGGGAATACTGCCAGCTGGGACTGAGGACTGCGACGT
AAGTCAAGGATGCTGGCATAATGGTTATATGCCGCCCGTCTTGACC 
 

 
100% 
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SLY-14 

 
AAAAGCGGAGGAAAAGAAACCAACCGGGATTGCCTTAGTAACGGCGAGTGAAGCGGCAAAAGCTCAAATTTGAAATCTGGTACCTTCGGTG
CCCGAGTTGTAATTTGGAGAGGGCAACTTTGGGGCCGTTCCTTGTCTATGTTCCTTGGAACAGGACGTCATAGAGGGTGAGAATCCCGTGTG
GCGAGGAGTGCGGTTCTTTGTAAAGTGCCTTCGAAGAGTCGAGTTGTTTGGGAATGCAGCTCTAAGTGGGTGGTAAATTCCATCTAAAGCTA
AATATTGGCGAGAGACCGATAGCGAACAAGTACAGTGATGGAAAGATGAAAAGAACTTTGAAAAGAGAGTGAAAAAGTACGTGAAATTGTT
GAAAGGGAAGGGCATTTGATCAGACATGGTGTTTTGTGCCCTCTGCTCCTTGTGGGTAGGGGAATCTCGCATTTCACTGGGCCAGCATCAGTT
TTGGTGGCAGGATAAATCCATAGGAATGTAGCTTGCCTCGGTAAGTATTATAGCCTGTGGGAATACTGCCAGCTGGGACTGAGGACTGCGAC
GTAAGTCAAGGATGCTGGCATAATGGTTATATGCCGCCCGTCTT 
 

 
100% 

SLY-15 

 
AAAAGCGGAGGAAAAGAAACCAACCGGGATTGCCTTAGTAACGGCGAGTGAAGCGGCAAAAGCTCAAATTTGAAATCTGGTACCTTCGGTG
CCCGAGTTGTAATTTGGAGAGGGCAACTTTGGGGCCGTTCCTTGTCTATGTTCCTTGGAACAGGACGTCATAGAGGGTGAGAATCCCGTGTG
GCGAGGAGTGCGGTTCTTTGTAAAGTGCCTTCGAAGAGTCGAGTTGTTTGGGAATGCAGCTCTAAGTGGGTGGTAAATTCCATCTAAAGCTA
AATATTGGCGAGAGACCGATAGCGAACAAGTACAGTGATGGAAAGATGAAAAGAACTTTGAAAAGAGAGTGAAAAAGTACGTGAAATTGTT
GAAAGGGAAGGGCATTTGATCAGACATGGTGTTTTGTGCCCTCTGCTCCTTGTGGGTAGGGGAATCTCGCATTTCACTGGGCCAGCATCAGTT
TTGGTGGCAGGATAAATCCATAGGAATGTAGCTTGCCTCGGTAAGTATTATAGCCTGTGGGAATACTGCCAGCTGGGACTGAGGACTGCGAC
GTAAGTCAAGGATGCTGGCATAATGGTTATATGCCGCCCGTCTTGA 
 

 
100% 

SLY-16 

 
GCGGAGGAAAAGAAACCAACCGGGATTGCCTTAGTAACGGCGAGTGAAGCGGCAAAAGCTCAAATTTGAAATCTGGTACCTTCGGTGCCCG
AGTTGTAATTTGGAGAGGGCAACTTTGGGGCCGTTCCTTGTCTATGTTCCTTGGAACAGGACGTCATAGAGGGTGAGAATCCCGTGTGGCGA
GGAGTGCGGTTCTTTGTAAAGTGCCTTCGAAGAGTCGAGTTGTTTGGGAATGCAGCTCTAAGTGGGTGGTAAATTCCATCTAAAGCTAAATAT
TGGCGAGAGACCGATAGCGAACAAGTACAGTGATGGAAAGATGAAAAGAACTTTGAAAAGAGAGTGAAAAAGTACGTGAAATTGTTGAAA
GGGAAGGGCATTTGATCAGACATGGTGTTTTGTGCCCTCTGCTCCTTGTGGGTAGGGGAATCTCGCATTTCACTGGGCCAGCATCAGTTTTGG
TGGCAGGATAAATCCATAGGAATGTAGCTTGCCTCGGTAAGTATTATAGCCTGTGGGAATACTGCCAGCTGGGACTGAGGACTGCGACGTAA
GTCAAGGATGCTGGCATAATGGTTATATGCCGCCCGTCTTGA 
 

 
100% 

Saccharomyces cerevisiae 
strain A44  

(Gene bank accession No: 
KM589478.1) 

 
(601 nucleotides) 

SLY-17 

 
GCGGAGGAAAAGAAACCAACCGGGATTGCCTTAGTAACGGCGAGTGAAGCGGCAAAAGCTCAAATTTGAAATCTGGTACCTTCGGTGCCCG
AGTTGTAATTTGGAGAGGGCAACTTTGGGGCCGTTCCTTGTCTATGTTCCTTGGAACAGGACGTCATAGAGGGTGAGAATCCCGTGTGGCGA
GGAGTGCGGTTCTTTGTAAAGTGCCTTCGAAGAGTCGAGTTGTTTGGGAATGCAGCTCTAAGTGGGTGGTAAATTCCATCTAAAGCTAAATAT
TGGCGAGAGACCGATAGCGAACAAGTACAGTGATGGAAAGATGAAAAGAACTTTGAAAAGAGAGTGAAAAAGTACGTGAAATTGTTGAAA
GGGAAGGGCATTTGATCAGACATGGTGTTTTGTGCCCTCTGCTCCTTGTGGGTAGGGGAATCTCGCATTTCACTGGGCCAGCATCAGTTTTGG
TGGCAGGATAAATCCATAGGAATGTAGCTTGCCTCGGTAAGTATTATAGCCTGTGGGAATACTGCCAGCTGGGACTGAGGACTGCGACGTAA
GTCAAGGATGCTGGCATAATGGTTATATGCCGCCCGTCTTGACCC 
 

 
100% 

SLY-18 

 
AAAGCGGAGGAAAAGAAACCAACCGGGATTGCCTTAGTAACGGCGAGTGAAGCGGCAAAAGCTCAAATTTGAAATCTGGTACCTTCGGTGC
CCGAGTTGTAATTTGGAGAGGGCAACTTTGGGGCCGTTCCTTGTCTATGTTCCTTGGAACAGGACGTCATAGAGGGTGAGAATCCCGTGTGG
CGAGGAGTGCGGTTCTTTGTAAAGTGCCTTCGAAGAGTCGAGTTGTTTGGGAATGCAGCTCTAAGTGGGTGGTAAATTCCATCTAAAGCTAA
ATATTGGCGAGAGACCGATAGCGAACAAGTACAGTGATGGAAAGATGAAAAGAACTTTGAAAAGAGAGTGAAAAAGTACGTGAAATTGTTG
AAAGGGAAGGGCATTTGATCAGACATGGTGTTTTGTGCCCTCTGCTCCTTGTGGGTAGGGGAATCTCGCATTTCACTGGGCCAGCATCAGTTT
TGGTGGCAGGATAAATCCATAGGAATGTAGCTTGCCTCGGTAAGTATTATAGCCTGTGGGAATACTGCCAGCTGGGACTGAGGACTGCGACG
TAAGTCAAGGATGCTGGCATAATGGTTATATGCCGCCCGTCTTGACCC 
 

 
100% 
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SLY-19 

 
ATGCCCAGTAGCGGCGAGTGAAGCGGCAGAGCTCAGATTTGAAATCGTGTTTTGGCACGAGTTGTAGAGTGTAGGCGGGAGTCTCTGTGGA
GCGCGGTGTCCAAGTCCCTTGGAACAGGGTGCCTGAGAGGGTGAGAGCCCCGTAGGGTGCTGCGCGAAGCTTTTGAGGCCCTGCTGACGAG
TCGAGTTGTTTGGGAATGCAGCTCCAAGCGGGTGGTAAATTCCATCTAAGGCTAAATATTGGCGAGAGACCGATAGCGAACAAGTACTGTGA
AGGAAAGATGAAAAGCACTTTGAAAAGAGAGTGAAACAGCACGTGAAATTGTTGAAAGGGAAGGGTATTGGGCTCGACATGAGGGGTGCG
CACCGCTGTCTCTTGTAGGCGGCGCTCTGGGCGCCCTCTGGGCCAGCATCGGTTCCTGCTGCGGGAGAAGGGGCTCCGGAAAGTGGCTCTTC
GGAGTGTTATAGCCGGGGCCAGATGCCGCGTGTGGGGACCGAGGACTGCGGCTTCTGTCTCGGATGCTGGCATAACGGCGCAATACCGCCC
GTCTTGA 
 

 
99% 

Pichia manshurica strain 
SHB_06  

(Gene bank accession No: 
KF268292.1) 

 
(553 nucleotides) 

SLY-20 

 
ATGACCAGTAGCGGCGAGTGAGCGGCAGAGCTCAGATTTGAAATCGTGTTTCGGCACGAGTTGTAGAGTGTAGGCGGGAGTCTCTGTGGAG
CGCGGTGTCCAAGTCCCTTGGAACAGGGTGCCTGAGAGGGTGAGAGCCCCGTAGGGTGCTGCGCGAAGCTTTTGAGGCCCTGCTGACGAGT
CGAGTTGTTTGGGAATGCAGCTCCAAGCGGGTGGTAAATTCCATCTAAGGCTAAATATTGGCGAGAGACCGATAGCGAACAAGTACTGTGAA
GGAAAGATGAAAAGCACTTTGAAAAGAGAGTGAAACAGCACGTGAAATTGTTGAAAGGGAAGGGTATTGGGCTCGACATGGGGGGTGCGC
ACCGCTGTCTCTTGTAGGCGGCGCTCTGGGCGCCCTCTGGGCCAGCATCGGTTCCTGCTGCGGGAGAAGGGGCTCCGGAAAGTGGCTCTTCG
GAGTGTTATAGCCGGGGCCAGATGCCGCGTGTGGGGACCGAGGACTGCGGCTTCTGTCTCGGATGCTGGCATAACGGCGCAATACCGCCCG
TCTTGA 
 

 
100% 

SLY-21 

 
TGCCCAGTAGCGGCGAGTGAAGCGGCAGAGCTCAGATTTGAAATCGTGTTTCGGCACGAGTTGTAGAGTGTAGGCGGGAGTCTCTGTGGAG
CGCGGTGTCCAAGTCCCTTGGAACAGGGTGCCTGAGAGGGTGAGAGCCCCGTAGGGTGCTGCGCGAAGCTTTTGAGGCCCTGCTGACGAGT
CGAGTTGTTTGGGAATGCAGCTCCAAGCGGGTGGTAAATTCCATCTAAGGCTAAATATTGGCGAGAGACCGATAGCGAACAAGTACTGTGAA
GGAAAGATGAAAAGCACTTTGAAAAGAGAGTGAAACAGCACGTGAAATTGTTGAAAGGGAAGGGTATTGGGCTCGACATGGGGGGTGCGC
ACCGCTGTCTCTTGTAGGCGGCGCTCTGGGCGCCCTCTGGGCCAGCATCGGTTCCTGCTGCGGGAGAAGGGGCTCCGGAAAGTGGCTCTTCG
GAGTGTTATAGCCGGGGCCAGATGCCGCGTGTGGGGACCGAGGACTGCGGCTTCTGTCTCGGATGCTGGCATAACGGCGCAATACCGCCCG
TCTTGA 
 

 
99% 

Pichia manshurica strain 
SHB_06  

(Gene bank accession No: 
KF268292.1) 

 
(553 nucleotides) 

SLY-22 

 
GTAGCGGCGAGTGAGCGGCAGAGCTCAGATTTGAAATCGTGTTTCGGCACGAGTTGTAGAGTGTAGGCGGGAGTCTCTGTGGAGCGCGGTG
TCCAAGTCCCTTGGAACAGGGTGCCTGAGAGGGTGAGAGCCCCGTAGGGTGCTGCGCGAAGCTTTTGAGGCCCTGCTGACGAGTCGAGTTG
TTTGGGAATGCAGCTCCAAGCGGGTGGTAAATTCCATCTAAGGCTAAATATTGGCGAGAGACCGATAGCGAACAAGTACTGTGAAGGAAAG
ATGAAAAGCACTTTGAAAAGAGAGTGAAACAGCACGTGAAATTGTTGAAAGGGAAGGGTATTGGGCTCGACATGGGGGGTGCGCACCGCT
GTCTCTTGTAGGCGGCGCTCTGGGCGCCCTCTGGGCCAGCATCGGTTCCTGCTGCGGGAGAAGGGGCTCCGGAAAGTGGCTCTTCGGAGTGT
TATAGCCGGGGCCAGATGCCGCGTGTGGGGACCGAGGACTGCGGCTTCTGTCTCGGATGCTGGCATAACGGCGCAATACCGCCCGTCTTGA 
 

 
100% 

SLY-23 

 
GTAGCGGCGAGTGAGCGGCAGAGCTCAGATTTGAAATCGTGTTTCGGCACGAGTTGTAGAGTGTAGGCGGGAGTCTCTGTGGAGCGCGGTG
TCCAAGTCCCTTGGAACAGGGTGCCTGAGAGGGTGAGAGCCCCGTAGGGTGCTGCGCGAAGCTTTTGAGGCCCTGCTGACGAGTCGAGTTG
TTTGGGAATGCAGCTCCAAGCGGGTGGTAAATTCCATCTAAGGCTAAATATTGGCGAGAGACCGATAGCGAACAAGTACTGTGAAGGAAAG
ATGAAAAGCACTTTGAAAAGAGAGTGAAACAGCACGTGAAATTGTTGAAAGGGAAGGGTATTGGGCTCGACATGGGGGGTGCGCACCGCT
GTCTCTTGTAGGCGGCGCTCTGGGCGCCCTCTGGGCCAGCATCGGTTCCTGCTGCGGGAGAAGGGGCTCCGGAAAGTGGCTCTTCGGAGTGT
TATAGCCGGGGCCAGATGCCGCGTGTGGGGACCGAGGACTGCGGCTTCTGTCTCGGATGCTGGCATAACGGCGCAATACCGCCCGTCTTGA 
 

 
100% 
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SLY-24 

 
CCAGTAGCGGCGAGTGAAGCGGCAGAGCTCAGATTTGAAATCGTGTTTCGGCACGAGTTGTAGAGTGTAGGCGGGAGTCTCTGTGGAGCGC
GGTGTCCAAGTCCCTTGGAACAGGGTGCCTGAGAGGGTGAGAGCCCCGTAGGGTGCTGCGCGAAGCTTTTGAGGCCCTGCTGACGAGTCGA
GTTGTTTGGGAATGCAGCTCCAAGCGGGTGGTAAATTCCATCTAAGGCTAAATATTGGCGAGAGACCGATAGCGAACAAGTACTGTGAAGG
AAAGATGAAAAGCACTTTGAAAAGAGAGTGAAACAGCACGTGAAATTGTTGAAAGGGAAGGGTATTGGGCTCGACATGGGGGGTGCGCAC
CGCTGTCTCTTGTAGGCGGCGCTCTGGGCGCCCTCTGGGCCAGCATCGGTTCCTGCTGCGGGAGAAGGGGCTCCGGAAAGTGGCTCTTCGGA
GTGTTATAGCCGGGGCCAGATGCCGCGTGTGGGGACCGAGGACTGCGGCTTCTGTCTCGGATGCTGGCATAACGGCGCAATACCGCCCGTCT
TGA 
 

 
99% 

SLY-25 

 
CCTAGTACGGCGAGTGAGCGGCAAAAGCTCAAATTTGAAATCTGGCATCTTTGATGTCCGAGTTGTAATTTGAAGAGGTTACTTTGGAGGCTG
GCTCTTGTCTATGTTCCTTGGAACAGGACGTCATGGAGGGTGAGAATCCCGTCTGGCGAGAGTTTCAGTTTCTATGTAAAGTAGCATTCGACG
AGTCGAGTTGTTTGGGAATGCAGCTCAAAGTGGGTGGTAAATTCCATCTAAAGCTAAATATTGGCGAGAGACCGATAGCGAACAAGTACAGT
GATGGAAAGATGAAAAGAACTTTGAAAAGAGAGTGAAAAAGTACGTGAAATTGTTGAAAGGGAAGGGCATTTGATCAGACATGGTGTTTCG
TGCTTCTTGCTCCTTGTGGGCGGGGAGACTCACACGGTTCACTGGGCCAACATCAGTTTTGGCAGCAGGATAAAACCTTGGGAACGTAGCTTT
CTTCGGGAAGTATTATAGCCCTTGGCAATACTGCTAGCCGGGATTGAGGACTGCGCATTTATGCAAGGATGTTGGCTTAATGGTTAAATGCCG
CCCGTCTTGA 
 

 
99% 

Saccharomycodes ludwigii 
strain H4S5K10  

(Gene bank accession No: 
FM180540.1) 

(600 nucleotides) 

SLY-26 

 
GTAGCGGCGAGTGAGCGGCAGAGCTCAGATTTGAAATCGTGTTTCGGCACGAGTTGTAGAGTGTAGGCGGGAGTCTCTGTGGAGCGCGGTG
TCCAAGTCCCTTGGAACAGGGTGCCTGAGAGGGTGAGAGCCCCGTAGGGTGCTGCGCGAAGCTTTTGAGGCCCTGCTGACGAGTCGAGTTG
TTTGGGAATGCAGCTCCAAGCGGGTGGTAAATTCCATCTAAGGCTAAATATTGGCGAGAGACCGATAGCGAACAAGTACTGTGAAGGAAAG
ATGAAAAGCACTTTGAAAAGAGAGTGAAACAGCACGTGAAATTGTTGAAAGGGAAGGGTATTGGGCTCGACATGGGGGGTGCGCACCGCT
GTCTCTTGTAGGCGGCGCTCTGGGCGCCCTCTGGGCCAGCATCGGTTCCTGCTGCGGGAGAAGGGGCTCCGGAAAGTGGCTCTTCGGAGTGT
TATAGCCGGGGCCAGATGCCGCGTGTGGGGACCGAGGACTGCGGCTTCTGTCTCGGATGCTGGCATAACGGCGCAATACCGCCCGTCTTGA 
 

 
100% 

Pichia manshurica strain 
SHB_06  

(Gene bank accession No: 
KF268292.1) 

 
(553 nucleotides) 

SLY-27 

 
CCAGTAGCGGCGAGTGAGCGGCAGAGCTCAGATTTGAAATCGTGTTTCGGCACGAGTTGTAGAGTGTAGGCGGGAGTCTCTGTGGAGCGCG
GTGTCCAAGTCCCTTGGAACAGGGTGCCTGAGAGGGTGAGAGCCCCGTAGGGTGCTGCGCGAAGCTTTTGAGGCCCTGCTGACGAGTCGAG
TTGTTTGGGAATGCAGCTCCAAGCGGGTGGTAAATTCCATCTAAGGCTAAATATTGGCGAGAGACCGATAGCGAACAAGTACTGTGAAGGAA
AGATGAAAAGCACTTTGAAAAGAGAGTGAAACAGCACGTGAAATTGTTGAAAGGGAAGGGTATTGGGCTCGACATGGGGGGTGCGCACCG
CTGTCTCTTGTAGGCGGCGCTCTGGGCGCCCTCTGGGCCAGCATCGGTTCCTGCTGCGGGAGAAGGGGCTCCGGAAAGTGGCTCTTCGGAGT
GTTATAGCCGGGGCCAGATGCCGCGTGTGGGGACCGAGGACTGCGGCTTCTGTCTCGGATGCTGGCATAACGGCGCAATACCGCCCGTCTTG
A 
 

 
100% 


