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Construction of Self-cloning Industrial Brewing
Yeast with High-glutathione Production and
Low-ADH II Enzyme Activity
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(1. College of Life Sciences, Sichuan Agricultural University, Ya’an 625014)
(2. Institute of Microbiology, Chinese Academy of Science, Beijing 100101)

Abstract: Self-cloning strains of industrial brewing yeast were constructed by integrating Saccharomyces
cerevisiae genes, y-glutamylcysteine synthetase gene (GSH/) and copper resistant gene (CUP/) into the lo-
cus of alcohol dehydrogenase II (ADH II) gene (ADH?2). The self-cloning strains were selected for their re-
sistance to CuSO, and identified by PCR amplification. The results of ADH II and glutathione (GSH) assay
from fermentation with the self-cloning strains in 500ml conical flask showed that ADH 1II activity decreased
to 65% and GSH content was 1.3 fold compared with that of host yeasts. The self-cloning strains do not
contain any heterologous DNA; they may be more acceptable to the public.

Keywords: Industrial brewing yeast, Glutathione, Alcohol dehydrogenase II, Self-cloning

(CH;CHO) 3 mg/L
[ 5 mg/L~12 mg/L

*BIAEE: Tel: 0835-8525525; DXk yanbenju@sicau.edu.cn
WisBH: 2007-12-22; EZ HH: 2008-02-19



1172 wehGEHR

2008, Vol.35, No.8

[2]

(Saccha-

romyces cerevisiae) ,

(3]

GSH1 V-

[4]

ADH 1I (alcohol dehy-

drogenase II) ,

ADH?2

Bl ADH?2
GSHI
, 1

ADH?2

1 RS

1.1 EHRFABURL
(Escherichia coli)DHS5a

YSF31
YEp352(amp® URA3) /
CUPI pYCUP GSHI
pGF-2
1.2 EFEMTEE
[6]
YEPD (71
T4 DNA DNA
C )

http://journals.im.ac.cn/wswxtbcn

1.3 RERME
(6]

DNA [7] ;
(8]

1.4 3|¥I&mMK5 PCR ¥ &
ADH? 0l

P1 5'-CAAGAATTCAGCACAACAATACCAGTCC
G-3" P2 5-GGCAAGCTTAACATTGATGATACC

CTGGG-3' EcoR Hind
YSF31 DNA R PCR
PCR 94 40 s; 56
1 min, 72 2 min, 30 ; 72 15 min
1.5 BREEREE
1.5.1 EgEEL. ,
6 mmol/L CuSO; YEPD
1.5.2 PCR IGiE B 5 FE B #k: PCR
1 PCR 25 pL, 2 pL 10xPCR

buffer, 1.2 mmol/L MgClz2, 200 pmol/L. dNTP, 400 ng

DNA, 0.2 pmol/L , 1.5 U Taq
94 5 min; 94 40 s, 55
1 min, 72 3 min, 30 ; 72
15 min
*1 519%5%
Table 1  List of primers
Primers Sequence 5'—3'
CUPI1-1 CGCTATACGTGCATATGTTC
CUPI1-2 ATCTGTTGTACTATCCGCTT
GSHI-1 ATCTCATATTGACTTCCTT
GSHI1-2 TACAAGATCTAACAGGAGCA

1.6 BEEREMSN

YEPD , 5mL
YEPD ( ), 28 , 24h
1, 5 , YEPD ,
28 100
, 4h YEPD
6 mmol/L CuSO, YEPD , 28
48 h, CuSO,
1.7 ARtERKEENE
[10] GSH
1.8 ZERSEEIEENE
[11]
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1.9 /MR REESIE , PCR 1.7 kb ADH2
5 mL , 25 EcoR Hind PCR , YEp352
12 h, 10 10 mL s EcoR Hind pYA
25 36 h, 270 mL , Sac Sal pYCUP CUP1 ,
12 20d Sal Sph pGF-2 GSH1,
pYA  Sac Sph
2 R
Pacg( 1) pACG
2.1 EERKENE ( 2 ADH? 0.5 kb
pACG YSF31 DNA DNA CUP1 GSHI
EcoR 1 - Sacl Sphl
\ EcoRV
Scal — cl
Kpn 1 +Sal | Sal 1 +Kpn | Sac 1 +Spn |
Kpn 1 EcoRV Xba | Sph 1 Sac I\ Kpnl
-
wowp ol V6 oy, s 4190
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Pvull Eco Y
1 E4RH pACG WM
Fig. 1 Construction of recombinant plasmid pACG
22 BEENRLSTHE cupl GSHI :
Pvull pACG 1 6.2 kb ADH?
DNA CUP1 DNA R
Y- GSH1, CUPI1-1/CUPI1-2, GSH1-1/GSH1-2, CUP1-1/GSH1-1
ADH?2 5 3 DNA PCR ;
YSF31, CUPI GSH1 1.1 kb
ADH? 4.2 kb 5 CUPI1-1/GSH1-1
1 5.3 kb ,
2.3 EELTFENIEIE (3 CUP1 GSH]1
2.3.1 PCR # &3 1 ADH2
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Fig. 2 Digestion patterns of plasmid pACG
M: DNA marker; 1: EcoRV ; 2: Scal

4: Nco 1 :5:EcoR 1

M: DNA marker; 1: EcoRV; 2: Scal; 3: Sall; 4: Ncol;
5:EcoR 1

; 3: Sall ;

bp

2313
9416
6557
4361
2322
2027

564

3 ZHEMELFH PCR O
Fig. 3 PCR analysis of self-cloning strains and their
hosts
M: DNA marker; 1,2,5,6 : CUPI1-1/ CUP1-2; 3,7
: GSH1-1/ GSH1-2; 4,8, CUP1-1/ GSH1-1; 1,5
i 2~4 :YSF31 DNA;6~8
DNA
M: DNA marker; Primers for lane 1,2,5,6: CUP1-1/CUP1-2; Primers for
lane 3,7: GSH1-1/GSH1-2; lane 4,8, CUP1-1/GSH1-1; DNA templates

for lane 1,5: Negative control; DNA templates for lane 2-4, DNA of
YSF31; DNA templates for lane 6-8: DNA of self-cloning strain

2.3.2 ADHIIEGENE: [10],

65 ADH?

2.4 EEREMESH

100 s
100 YEPD s
6 mmol/L CuSO, YEPD
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Fig. 4 GSH content and ADH II activity of the self-cloning
strain and host

R2 REERAED

Table 2 Fermentation profiles

Profiles YSF31 Self-cloning strain
CO, weight reducing (g/L) 11.84 10.32
Flocculation (%) 88.66 88.70
o-N-amino acid assimilation (%) 53.60 53.12
Real degree fermentation (%) 67.30 66.90
3w
, ADH?2
DNA CUPI GSH1
, 1 ADH .,  GSH
b
ADH?2 GSH1 R
GSH GSH
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