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Abstract: The aim was to interfere with and repress-the expression of the alcohol dehydrogenase 11 (ADH2) gene in a specific region by
constructing a silencing expression vector PURH-ADH2. The silencing expression vector contained the ADH2 gene, a PGK strong promoter,
and a CYCL1 terminator. Using BamHI and Xmal restriction enzymes for the double digestion of the SADH2 and PURH plasmid, the antisense
recombinant expression plasmid PURH-SADH2 was constructed. Through high-efficiency yeast transformation and electroporation, the
recombinant plasmid components were transformed.into Saccharomyces cerevisiae SYO01 cells, and positive JYO1 clone strains were obtained.
Fermentation test_results of the 'S. cerevisiae JYO1 mutant strain compared with the original strains, SY01 and Y01, showed that
glycerol-3-phosphate dehydrogenase activity decreased by 16.31% and 13.5%, respectively. When S. cerevisiae Y01, SY01, and JYO01 were
fermented for.36 h, 48 h and.60 h, the glycerol production of JYO1 decreased by 16.34%, 14.25%, and 14.89%, respectively, compared with that
in the original YOL strain."After a 48-h fermentation, the ethanol concentrations of Y01, SY01, and JYO01 were 6.243 g/100 mL, 7.145 g/100 mL,
and 7.288 g/100 mL, respectively. The ethanol production of JY01 was 14.33% higher than that observed in the original Y01 strain. Results
showed that the antisense interference of the ADH2 5’ UTR sequence can effectively interfere with ADH2 transcription and expression in
engineered yeast strains, weaken glycerol accumulation pathways, and promote ethanol-metabolic pathways.
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Fig.3 Bacterial PCR validation
7£: M: 1000 DNA Marker; Lane 1-4: SADH2 L X /1318
bp.

bp

10000
7000
4000
2000

1000

& 4 PURH-SADHZ? B4R TEBIIETELER
Fig.4 PURH-SADH?2 digestion
J£: M: 10000 DNA Marker; Lanel: PURH-SADH2 fi#zs%
B, Lane2: PURH-SADH2 itz BamH | 385y,
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.

6

5 4 3 2 I M
—

bp

1000

700
400
300

B 6 PURH-SADHZ E4E-TE4E3ELFZH PCR 303E
Fig.6 PCR verification of the PURH-SADH2 recombinant yeast
genome
J£: M: 1000 DNA Marker; Lane 1~6: SADH2 JF X v
318 bp.
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Fig.8 Residual/sugar in JY01 and SYO01 after fermentation
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Fig:9 GPDH activity ratio of Saccharomyces cerevisiae Y01,
SY01, and JY01
JE:*P<0.05 (36h: t=4.836, p<0.01;72h:t=5.18,p<0.01).
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Fig.10 Determination of glycerol in Saccharomyces cerevisiae
Y01, SY01, and JY01
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72: *P<0.05.
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Fig.11 Determination of ethanol in Saccharomyces cerevisiae
Y01, SY01, and JY01
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Fig.12 Determination of acetate in Saccharomyces cerevisiae
Y01, SY01, and JY01
RIEGAHA N OB &8, TARHR IYOL 1) R
B RCER R EPR YOL P T 13.87%. 45 R 12.
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J e D A TR 2H A S Rl R o, 2 TR e e e )
(17 T LA FL R AR B AN 80 TR AR U, AP T
BERERAEAS: Ay TSR DU R R R,
BRI b e A REIA RIEE R D) Re A0 A e AN FiE
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