[bookmark: _GoBack]Miscellaneous File Not for Publication:

[image: ]
Fig.SS1 analysis of PCR production
M: 1kb DNA Marker, 1: CDC15 amplified from MC15 (about 2.9 kb)
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Fig.SS2 PCR products of mutant (yw30) and wild-type (1015) CDC15 genes (for sequencing)
Primers 8a and 1a are located close to each other upstream and downstream of the CDC15 gene.
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Fig.SS3 Alignment of CDC15 among MT, WT and S288C
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Fig.SS4 DNA and protein sequences of mutant(A) and wild-type(B)
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Fig.SS5 Growth of the yeasts on YPD plate.
CK: MF01(WT) ; generation 0 (G0), generations 10 (G10), 20 (G20), and 30 (G30) : MF01-CDC15.
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Fig. SS6 The morphology of WT and MT under a microscope.
WT: MF01; MT:MF01-CDC15.
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Fig.SS7 Survival of mutant strains (G0, G10, G20, G30) and wild-type (WT) after 10-minute heat shock at 50°C (A), 52°C (B), and 54°C (C). 
Overnight cells were cultured to the logarithmic phase and inoculated at 1% (v/v) into 10% YPD medium (prepared with 10% dextrose instead of the standard 2%, while other components remained identical to conventional YPD). After 8–10 hours of incubation, 1 mL of culture was collected, centrifuged to pellet cells, and washed twice with sterile water. The cells were resuspended in an equal volume of sterile water, counted, and equal numbers of cell were exposed to heat shock at different temperatures. After treatment, 100 μL of each suspension was spread onto YPD agar plates and incubated at 30℃ for 2–3 days to assess their growth. 



















[image: ]
Fig.SS8 Relative respiration intensity (RRI) of mutant strains at different passages (G0, G10, G20, G30)
The RRI was measured according to the reference[4] with modifications. Equal numbers of cells in the logarithmic phase were washed twice with sterile water, resuspended in YPD medium containing 0.5 mg TTC/mL, and incubated at 180 r/min for 8 h. Subsequently, 3 mL culture was centrifuged at 12,000 rpm (5 min) to pellet the cells. The pellet was treated with an equal volume of 95% ethanol (v/v), followed by vortexing for 10 min. After centrifugation, the supernatant's optical density was measured at 480 nm (OD480). RRI was calculated as: (OD480,sample)/(OD480,WT) × 100.
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Fig.SS9 Reducing sugar from sucrose (A, C) and from molasses (B, D) fermentation broth
The data shown represent the mean ± SD of two or three independent biological replicates.
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Fig.SS10 Total sugar subjected to hydrolysis from sucrose (A) and from molasses (B) fermentation broth
The total sugar content was estimated based on the reducing sugar content before and after hydrolysis, as shown in Fig. SS9.
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Fig.S11 Morphological characteristics of cell cultured with and without trehalose
Representative micrographs were captured during growth curves determination using Countstar BioFerm IY1200 (one was randomly selected from two parallel cultures). Strain (WT, MT) and culture temperature (30 °C, 37 °C, 41 °C) are labeled above and on the left of the figure, respectively. Trehalose-supplemented cultures are denoted by "-T". This image only displays cells at 8 hours of cultivation.
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1 ACAATTGGGC ATATCACTCA TTAGCACTCT ATGCTATACT GTAGTCCTCT GIGCGGICTT TGCTGIGCCA TTATAATCCT TTCCACCTTG CGATGGTCTT

101 CCCGCTTTTC TTGCTGTTAT TTTTCTATAC GGGAGATCTG CCTCACAAAA GGTATATCTT CTACTTGGAG GCTCGAGGAA AGACABAACA CACATAAGCA

“ Mel_Asn Ser Mel Als Asp Thr Asp Aig Vel Asn Leu Thr Pro lle Gin Ag Ala Ser Glu Lys Ser Val Gin

201 CTACCCATTT TCCTGGIAAG ACTATACCAT GAACAGTATG GCCGATACCG ATAGAGTCAR CTTGACTCCC ATCCAGAGGG CATCTGAGAA ATCCGTGCAA

W1 Tw Hs Leu Lys Gin VA lle Gy Aig Gly Ser Tur Giy Vel Vel Tor Lys Al fle Asn Lys Hs Th Asp Gin Val Ve Ala lle Lys Glu Va Vel Tort
301 TACCACTTGA AGCAGGICAT TGGGAGGGST TCITACGGGG TAGTTTACAA AGCCATTAAT ARACATACTG ACCAAGTCGT GGCAATARAG GAGGTCGTGT

+1 HpGlu Asn Asp Glu Glu Leu Asn Asp lle Met Ala Glu lle Ser Leu Leu Lys Asn Leu Asn Hs Asn Asn lle Val Lys Tyr Hs Gly Phe lle ArgLyst

401 ACGAAAATGA TGAGGAACTT AATGACATTA TGGCAGARAT TAGCTTGTTA AAAAATTTAA ACCATAACAA TATTGTTAAA TACCACGGCT TCATACGAAA

+1 ByeSer Ty Glu Leu Tyr lle Leu Leu Glu Tyr Cys Ala Asn Gly Ser Leu Arg Arg Leu lle Ser Arg Ser Ser Thr Gly Leu Ser Glu Asn Glu Ser Lys
501 AAGCTATGAA TTGTATATCC TCCTCGAATA CTGCGCTAAT GETTCTTTGA GGAGGCTCAT TTCAAGGAGC TCTACCGGAT TAACTGAAAA TCAATCGAAA

W1 Th T Va T Gin T Leu Leu Gy Leu Lys Tor Leu His Gly Glu Gy Val fle Hs Ag Asp lle Lys Ala Ala Asn o Leu Leu Ser Ala Asp st

601 ACCTATGTGA CACAGACCCT ATTGGGGCTG ARATATTTAC ACGGTGAAGE AGTCATCCAC AGGGACATCA AGGCGGCTAA CATCCTGCTG AGTGCTGATA

W1 Ber Te VA Lys Leu Aa Asp Phe Gly VA Ser Th lle Val Asn Ser Ser Als Leu Thr Leu Ala Gly Th Leu Asn Trp Met Ala Pro Glu e LeuGly:
701 ACACTGTCAA GCTTGCTGAT TTTGGCGTTT CCACTATTGT GRACTCCAGC GCCTTAACGC TAGCGGGCAC ACTCAATTGG ATGGCTCCAG AGATCCTGGG

+1 Byhsn Ag Gly Al Ser Tr Leu Ser Asp lle Trp Ser Leu Gy Ala Thi Val Vel Glu Met Leu Th Lys Asn Pro Pro Ty Hs Asn Leu Thi Asp Als
801 CAACAGGGGA GCTTCTACGC TCAGCGACAT TTGGTCTCTA GGTGCCACTG TAGTTGAAAT GCTCACAAAG AATCCACCCT ACCACAATTT GACAGACGCC

1 A e Tor T Aa Va G A Asp Tw Tur Tur Pro Pro Ser Ser Phe Ser Glu Pro Leu Lys Asp Fre Leu Ser Lys Cys Phe Va Lys Asn Mel Tort

901 AATATCTACT ACGCTGTTGA AAATGATACC TACTACCCAC CTAGCTCTTT CTCTGAGCCA CTAAAGGATT TCTTATCTAA ATGCTTTGTG AAGAACATCT

+1 Rylys Arg Pro The Ala Asp Gin Leu Leu Lys His Val Trp lle Asn Ser Thr Glu Asn Val Lys Val Asp Lys Leu Asn Lys Phe Lys Glu Asp Phe Thei

1001 ACAAGAGGCC GACAGCCGAC CAGTTACTCA ACCATGTGTG GATCAACTCT ACCGAAAATG TGAAGGTCGA CAAGCTCAAC AAGTTCAAGE AGGACTTTAC

+1 BhAsp Ala Asp Tyr His Tro Asp Ala Asp Phe Gin Glu Glu Lys Leu Asn lle Ser Pro Ser Lys Phe Ser Leu Ala Ala Ala Pro Ala Ala Trp Ala Glu

1101 CGACGCTGAT TATCATTGGG ATGCCGATIT TCAAGAAGAG AAACTAAATA TATCACCCTC TARATTCAGT CTTGCAGCGG CTCCCGCTGC CTGGGCAGAA

1 Asn Awn Gin Glu Leu Asp Leu Mel Pro Fro T Glu Ser Gin Leu Leu Ser Gin Leu Lys Ser Ser Ser Lys Pro Leu Th Asp Leu Hs Val Leu PheSert
1201 AACAATCAAG AACTAGATTT AATGCCCCCC ACTGAAAGTC AATTGCIGAG CCAATTGAAG AGTTCATCTA AGCCTTTGAC GGACTTGCAT GTGCTTTICA

1 e val O Ser Leu Gl Asn lle Ala Asp The lle lle Glu Cys Leu Ser Ag Th Thr Val Asp Lys A Leu ke Thr Al Pre Gly Ser lle Pheva:

1301 GTGTTTGCTC CCTCGAGAAC ATCGCTGATA CAATTATCGA GTGTCTGTCG CGCACAACTG TTGATAAACG ATTAATAACT GCATTTGGCT CCATTTTTCT

+1 ol Tor Asp Th GIn His Asn Hs Ser Ag Leu Arg Leu Lys Fhe lle Als Mel Gly Gly lle Pro Leu lle lle Lys Phe Glu Hs Leu Ala Lys Glu Phe
1401 TTACGATACC CAGCATAACC ACTCTAGGIT GCGACTGAAA TTCATCGCTA TGGGAGGAAT TCCACTGATC ATTAAATTCG AACATTTAGC CAAAGAGTTC

W1 Ve o Asp Tor Pro Gin Th Leu lle Glu Cys Gy lle Mel Tyr Pro Pro Asn Phe Ala Ser Leu Lys Th Pro Lys Tor lle Leu Glu Leu Val Tyr Argy

1501 GTCATCGACT ACCCTCAGAC TTTAATTGAA TGIGGAATAA TGTATCCTCC GAATTTTGCA TCGCTGAAAA CCCCARAGTA TATTTTAGAA CTCGTCTATA

+1 ErPhe Tw Asp Leu Th Ser Th Als Phe Trp Cys Aig Tip Cys Phe Lys His Leu Asp lle Ser Leu Leu Leu Asn Asn lle Hs Glu Ag Aig AlaGin
1601 GGTTCTACGA TTTAACATCC ACAGCCTTCT GGIGICGCTG GIGTTTCARR CACCTCGATA TATCACTCCT TCTGAATAAC ATCCATGARA GAAGAGCCCA

+1 BlrSer lle Leu Leu Lys Leu Ser Ser T Als Fro Tip Ser Phe Glu Lys lle Leu Pro Ser Leu llo Asp Ser Lys Leu Lys Lys Lys Il Leu lle Ser
1701 ATCCATACTA CTARAGCTAT CTTCATATGC ACCATGGICT TTTGAGAARA TTTTGCCCTC TTTAATTGAC TCTAAGCTAA RARAGAARAT TTTAATCAGT

1 Pro Gin e T Tor Va Va Phe Lys Ser ke Asn Tur Mel lle Thr T Asn Asp Asp Lys lle Hs Lys Ser Ala lle Pro Ser Ser Ser Ser LeuPro?

1801 CCTCAAATTA CTTACGTAGT CTTCAAATCA ATAAACTATA TGATAACCAC GAATGACGAT AAAATACACA AGTCCGCTAT TCCTTCTTCT TCCTCTCTAC

W1 Mroleu Ser Ser Ser Pro Th Arg Asn Ser Pro Val Asn Ser Val Gin Ser Pro Ser Arg Ser Pro Val Hs Ser Leu Met Ala Th Ag Pro Ser Ser Pro?

1901 CGTTATCCTC CTCACCCACG AGGAACTCAC CAGTGAATTC GGTACAGTCT CCATCAAGGT CCCCTGTTCA TTCTTTGATC GCAACGCGIC CCTCTTCTCC

T MoMe Ag He Lys Ser lle Ser Asn Phe Pro Fis Leu Th lle Ser Ser Lys Ser Aig Leu Leu o Glu Leu Pro Glu Gly Phe Phe Thr Trp Leu The

2001 AATGCGACAC AAGAGCATTT CARACTTTCC YCATCTGACC ATATCTTCAA AATCAAGACT ACTAATTGAA TTACCGGAGG GITTCTTTAC CTGGCTAACA

W1 Ger[Leu|Phe Vel Asp Mel Als Gin lle Lys Asp Leu Ser Val Leu Lys T Phe T Lys Leu Cys Tor Leu The Val Hs e Asn Ser Tre Phe Leudsn:
2101 TCTITAITTG TTGACATGGC CCAAATCARA GATTTATCTG TGTTARAGTA CTTCACCAAG CTTTGITACC TTACAGTACA TATAAACAGC ACTTTTTTAA

+1 EsrAsp Leu Leu Asp Asn Asp Ala Phe Fhe Ala Phe lle Ag A lle Asp Th lle lle Pro Fre Il Asp Asp Ala Lys The Als Ala Phe lle TrpLyst

2201 ATGATCTGCT TGACAACGAT GCTTTTTTTG CTTTTATCCG GAATATTGAT ACCATCATTC CCTTTATCGA CGACGCAAAG ACAGCGGCTT TCATTTGGAR

I ByBn e Th Ala lle Cys Va Glu Mel Ser Leu Asp Mel Asp Gin Mel Ser Ala Ser Leu Phe Ser Thr Ala Met Asn Phe lle Arg Lys Lys Asn Asn
2301 ACAAATCACT GCTATATGCG TTGAAATGAG TTTGGATATG GACCABATGA GTGCTTCTTT ATTTTCTACA GCTATGAATT TCATCAGAAA AAAGAATAAC

W1 T Ser lle Ser Gy Leu Glu e lle Leu Asn Cys Leu His FPhe Thr Leu Ag Asn Vol Asn Asp Asp Vel Al Pro Thr Val Gly Ser Ser Glu Ser His?

2401 ACCTCCATAA GTGGACTGGA GATCATACTG AACTGCTTGC ATTTTACGTT ACGCAATGTA AATGATGATG TGGCTCCTAC AGTGGGCTCA TCAGAGTCTC

1 WiSer VA Phe Leu lle Lys Val Asn A Asp Ala Ala lle Glu Leu Pro lle Asp Gin Leu Val Asp Leu Phe Tor Ala Leu Asn Asp Asp Asp Val Asr?

2501 ATAGTGTTTT CCTCATARAG GICAACAATG ACGCTGCTAT TGAATTACCG ATTGATCAAT TAGTTGACCT GTTTTATGCA TTGAATGACG ATGACGTTAA

“T EsrLeu Ser Lys Leu lle Ser lle Phe T Lys lle Cys Ser Leu Pro Gy Fhe Giu Asn Leu The lle Asn lle lle Phe Hs Fro Asn Phe Tor Glu Lys
2601 CCTCAGTAAA CTAATTAGCA TTTTCACGAR GATATGCTCA TTGCCCGGTT TTGARRACCT TACAATTAAT ATCATATTTIC ACCCGAACTT TTATGRARAG

+1 e Val Ser Phe Phe Asp Th Tur Phe Asn Ser Leu Leu lle Gin lle Asp Leu Leu Lys Phe lle Lys Leu lle Phe Thr Lys Ser Leu Leu Lys LeuTyr

2701 ATTGTTTCTT TCTTTGATAC CTATTTCAAC AGITTACTTA TTCAAATYGA TCTATTGAAA TTCATAAAGC TAATATTCAC AAAATCGTTA TTGAAGCTAT

+1 Ryphsp T Th Gly Gin Pro Asp Pro lle Lys Gin Thr Glu Pro A Arg Arg Asn Lys Ala Thr Val Phe Lys Leu Arg Ala lle Leu Vol Gin lle Thei

2801 ATGAYTACAC RGGACAGCCG GATCCTATAA ACCAAACCGA ACCAAATCCT CGTAATAAGG CCACTGTTTT CAAACTTCGT GCCATTTTAG TACARATAAC

+1 RN Glu Phe Leu Asn Asn Asn Tp Asn Lys Asp Asp Fro Lys Aig Aen Ser Asn Gin Vol Gy Gly Asp Ser Val Leu lle Cys Gin Leu Cys Glu Asp lle

2901 GGAGTTTTTA AACAACAACT GGAACAAGGA TGACCCAARA AGGAATTCAA ATCAAGTTGG TGGGGACTCA GTTTTGATCT GICAGCTATG TGAGGATATC

1 Ao Ser Leu Ser Lys Lys Gy Ser Leu Gin Lys VA Ser Ser Val Thr Ala Al lle Gy Ser Ser Pro Th Lys Asp Glu Arg Ser Asn Leu Arg Ser Sert
3001 CGTTCATTAT CARRARAAGG AAGCCTGCAA ARAGITTCAA GCGTCACTGC AGCAATTGGT AGTTCTCCAA CARRAGATGA GCGTAGTAAT TTGCGATCCT

+1 Welys Asp Lys Ser Asp Gly Phe Ser Val Pro lle Thr Thr Phe Gin The ==
3101 CCAAAGATAR AAGTGACGGC TTTTCCGTCC CCATTACAAC ATTTCAAACA TAATGTAGGA ATTGCATGTG CATACATACA TATATAGAGA AATAATACAG

3201 CATTACATTA ACACTATATA TAGAATTGIG AACCATCCAA TACTGAAAAC TCATCTGTTT GGARRAGAGA TCAGARAAGT TTTTGAATTT ARAGAGGCCA

3301 GTAATGATAA AARAGCATAT ACATATATAT GCITTTTTTC TTTTCTITTT TTTTTCAATT GCCGATTAAA TGCTTGAACG ACTCCAAGCG GATTTTTGTA

3401 ATGGTTCTAG CTATAGAACA ATAAATCCGA AATACCATAT CTGACATGAT TGCAGTGGCA CAGTCTTTCG ATAGGGTACA GGCAAGTTTT TTTTTTAAGG

3501 TTTCTGA
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