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Abstract: The effects of metabolism regulation of GPDI gene on ethanol-producing capacity and flavor production in wine yeast were
studied, and wine yeast WY1 was used as the parental strain. In this work, three recombinant strains WY1-GPD1, WY1-2GPD1 and
WY1-3GPD1 with overexpression of one, two and three copies of GPDI gene, respectively, were constructed using molecular biology by PCR
amplification of the glyceraldehyde-3-phosphate dehydrogenase gene GPD! in Saccharomyces uvarum WY 1. The expression level of GPDI
gene in the recombinant strains and the parental strain was measured by Real-time PCR, and compared with the parental strain WY1, the
expression of GPDI in recombinant strains WY 1-GPD1, WY 1-2GPD1 and WY 1-3GPDI increased to 1.75 times, 3.02 times and 3.42 times,
respectively. The wine fermentation experiment revealed that the overexpression of GPDI had a significant effect on the reduction of ethanol.
Compared to that of WY1, ethanol yields of the recombinant strains WY 1-GPD1, WY 1-2GPD1 and WY1-3GPD1 were reduced by 8.07%,
14.36% and 15.34%, respectively, while total higher alcohols were decreased by 15.20%, 17.11% and 16.55%, respectively. The contents of
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ethyl acetate were decreased by 17.63%, 23.81% and 27.42%, and isoamyl acetate concentrations were decreased by 11.78%, 15.87% and
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17.79%, respectively. The contents of glycerol were increased to1.02 times. 1.80 times and 1.83 times, respectively. This study showed that

overexpression of GPDI gene can affect the ability of wine yeast to produce ethanol and is significant to improve wine flavor.
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Table 1 Primers in this study

HEZ P45 (5-3) Bt b
GPD1-U GAATTCCAGATCTCCTCGAGATGTCTGCTGCTGCTGATAGATT Xhol
GPDI-D ATCTATCGCAGATCCCTCGAGCTAATCTTCATGTAGATCTAATTCTTC Xhol

GPD1-S-U GCCCGAAAGAGTTATCGTTAC
GPDI1-S-D CAGTTTTGGATAGATCAGTTAGACTTTATATTATCAATATTTGTGTTTGTG
GPD1-PGK-U CACAAACACAAATATTGATAATATAAAGTCTAACTGATCTATCCAAAACTG
GPD1-PGK-D GCGTACGAAGCTTCAGCTGTAACGAACGCAGAATTTTCGAG
GPD-Kan-U CTCGAAAATTCTGCGTTCGTTACAGCTGAAGCTTCGTACGC
GPD-Kan-D GTATGATATGTTATCTTTCTCCAATAAATGCATAGGCCACTAGTGGATCTG
GPD1-X-U CAGATCCACTAGTGGCCTATGCATTTATTGGAGAAAGATAACATATCATAC
GPD1-X-D CCTTAACAAGAACAATGTCATGAC
Gal-S-U CTTGCCTTTGTAGGTGTGTCG
Gal-S-D CAGTTTTGGATAGATCAGTTAGAGACGGGAGTGGAAAGAACG
Gal-PGK-U CGTTCTTTCCACTCCCGTCTCTAACTGATCTATCCAAAACTG
Gal-Kan-D CAAGCACAGGGCAAGATGCTTGCATAGGCCACTAGTGGATCTG
Gal-X-U CAGATCCACTAGTGGCCTATGCAAGCATCTTGCCCTGTGCTTG
Gal-X-D GGAGCGCAATTTACTAATGGC
HO-S-U GGTTCATACCCTGACTTGGC
HO-S-D CAGTTTTGGATAGATCAGTTAGATTTAAAGTATAGATAGAATTGATTGCT
HO-PGK-U AGCAATCAATTCTATCTATACTTTAAATCTAACTGATCTATCCAAAACTG
HO-Kan-D ACAACTTTTTAAACTAATATACACATTGCATAGGCCACTAGTGGATCTG
HO-X-U CAGATCCACTAGTGGCCTATGCAATGTGTATATTAGTTTAAAAAGTTGT
HO-X-D CCAACCATCAAGAGAAGAACC
IE GPD1-S-U CTTGCGTGGTGTTACTATGG
I4E GPD1-S-D GATTTTGTCTGTGATGCGTTC

I59E KAN-U CGATAGATCAATTTTTTTCTTTTC
3E KAN-D GACTGTCAAGGAGGGTATTCTG
I54E GPDI-X-U CATTCGATTCCTGTTTGTAATTG
I29E GPD1-X-D TCTATGGTCTGTTGGGTCCT
IH3E Gal-S-U CATTTTTCAACATCTCCTCG
I3 Gal-S-D TATGTGAGGGTTCCTGTTCC
I54E HO-S-U GGTAATCTTTGTTAGGTGCGA
I84E HO-S-D ACATTGCTGGTGGTGTTTAC
RT-GPD1-U GGCATCACTCTACCCGACAAT
RT-GPD1-D GCTCTGACGTGTGAATCAACATG
RT-UBCé6-U GGACCTGCGGATACTCCTTAC
RT-UBC6-D TAATCGTGTGTTGGGCTTGA
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WAIE, B EEEMCOOE) TREARAR; Bk
A&, D6493-D01 A PCR ik & 351 H

OMEGA A; SIYIHTMEMER AR ER: A
WA 7890A AL, W H b ZEER R R A A
1100LC =RGRAHETE, W HFEE Agilent A 7]; 5K
I} %¢ ) 2 B PCR X (StepOne Plus™), T35 E ABI
YNGR
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Table 2 Comparison of fermentation performance of the parental and the recombinant strains

Btk 24h % F/(CO,/g) 48 h X F/(CO,/g) 72 h kE/CO,/g) 96 h £ Z/(COy/g) EAELZ/(g/L)

WY1 528 8.50 8.63 8.75 1.20£0.22
WY1-GPDI 6.17 833 8.47 8.60 1.600.31
WY1-2GPDI 5.67 8.03 8.17 830 1.53+0.32
WY1-3GPDI 5.50 8.03 8.17 830 1.62+0.28
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Fig.4 The ethanol contents produced by recombinant strains
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Fig.5 The flavor contents produced by recombinant strains and
parental strain
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Fig.6 The esters contents produced by the recombinant strains
and parental strain
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Fig.7 The higher alcohols contents produced by recombinant
strains and parental strain
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