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Construction of Saccharomyces cerevisiae mutant with
knockout of SNF4 gene
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Abstract: Construction and ethanol production effects of SNF4 gene knockout in Saccharomyces cerevisiae were described in
this paper. For knockout of SNF4 gene in S. cerevisiae YS2, a PCR-amplified disruption cassette was used, encoding the short
flanking homologous regions to the SNF4 gene and Kan" as selectable marker. The SNF4 gene disruption cassette was transformed
into S. cerevisiae YS2 through LiAc/SS Carrier DNA/PEG. The positive transformants were grown on G418 plates and verified by
PCR. The Kan" marker was rescued by transforming plasmid pSH65 into positive transformants and inducing expression of Cre
recombinase in galactose-containing medium. Lastly, the YS2-ASNF4 strain, in which SNF4 allele gene were completely

Received: August 3, 2010; Accepted: December 16, 2010

Supported by: Earmarked Fund for Modern Agro-Industry Technology Research System (No. nycytx-024-01-20), National Department Public
Benefit Research Foundation (No. nyhyzx07-019), 948 Ministry of Agriculture Project (No. 2006-G37), Fujian Provincial Development and Reform
Commission (No. [2004]477), Fujian Provincial Department of Science and Technology (No. 2005Q007).

Corresponding author: Jianzhong Huang. Tel/Fax: +86-591-22868212; E-mail: hjz@fjnu.edu.cn

“These authors contributed equally to this study.

B A 7 b e R AR R % B %4 (No. nycytx-024-01-20), A #PEATI (RJk) BHFE I H (No. nyhyzx07-019), &k 948 Wi H (No.
2006-G37), HEEKBZEKITE (No. [2004]477), #EAEE BT FE#EIME (No. 2005Q007) %),



ARIEAESE: WP 1% B SNF4 FE PR R Bl o TR ok 1 44

573

knocked out, was obtained by repeating the same procedure. The result of anaerobic fermentation showed that ethanol production

of the SNF4 gene knockout strain had increased by 7.57 percent as compared with the original strain YS2. The experiment

indicated ethanol production could be improved significantly with the approach of SNF4 gene knockout by Cre-LoxP system.
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Saccharomyces cerevisiae S288¢c ] SNF4 &K (SGD
No. S000003083) A7 1R =5 i [l 1
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Fig. 1 Screening for positive clones. M: 200 bp marker; 1,5: A-B; 2,6: A-D; 3,4: C-D; 7: A-KanB; 8: KanC-D.
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BRI — B 5501, R A B T i A AE
SNF4 a5 5
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IERKRER (K 2), 514 A-KanB ., KanC-D,
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YIS S B, i A-D 15209 H A9 2 K/ Tl
MZEH ((746+1 603) bp) —EL, Bild T Kan' B4
E#PIER

2 G418 Hiu % & K 4 B AY I 1t
Fig. 2 Selection of cells without G418 resistance. Left: YPD
plate; right: YPD+G418 plate.

bp M 1 2 3

3 SNF4 BEKRKE K Kan" £ H A3 IE
Fig. 3 Verification of SNF4 haploids with Kan" lost. M: 200 bp
marker; 1: A-KanB; 2: KanC-D; 3: A-D.
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bp M 1 2 3

El 4 SNF4 _fERREXBEREIEIE

Fig. 4 Verification of diploid with SNF4 lost. M: 200 bp
marker; 1: A-D product of PCR; 2: A-B product of PCR; 3: C-D
product of PCR.

2.6 EREKEHK YS2-ASNF4 HYiRETRE 4

TEESALAR 18 ARABATERR T, BEPLPKERL 98
AR IS UEFT PCR BIE . 455 (8 2) %M. A-B.
C-D WA vabe AR 4547, A-D 4 AT15 3| F Y
Sty RPN BB YS2-ASNF4 HA R
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Table 2 Genetic stability test of YS2-ASNF4

Generation A-D A-B/C-D
11 +++ -——-
12 +++ -——-
13 +++ -——-
14 +++ -——=
15 +++ -——
16 +++ -
17 +++ -——-
18 +++ -——-
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FiH (0~34 h), YS2-ASNF4 It YS2 A4 K i Jif
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Fig. 5 Culture curve of YS2 and YS2-ASNF4.
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Fig. 6 Changes in reducing sugar and ethanol production
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