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Abstract Recombinant plasmid pICG was constructed by replacing the internal fragment of a-acetohydroxyacid synthase

AHAS gene ILV2 with a copy of Y-glutamylcysteine synthetase gene GSH1 and copper chelatin gene  CUP1  from the
industrial brewing yeast strain YSF31. YSF31 was transformed with plasmid pICG linearized by Kpn I and Pst [ . A
recombinant strain with high-glutathione and low-diacetyl production was selected. The results of fermentation in 100-L bioreactor
showed that the lagering time of beer produced for recombinant strain T2 was shortened by 3 days and the shelf life of the beer

was prolonged about 50% . It may be more acceptable for the commercial application as it does not contain foreign DNA.
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Fig. 1 Construction of recombinant plasmid pICG
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ILV2 2.3kb DNA CUP1 -
CUP1 GSH1 GSH1 ILV2 5' 3’
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CTTCAGTTGCTGTCT-3' CUP1 P2
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3
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2.3.2 AHAS AHAS
2 plCG AHAS
Fig. 2 Digestion patterns of plasmid plCG 50% 1 ILV2
1 marker 2 Sall 3 BamHl 4 EcoRL 5 Bglll 6 Sacl 7 Sall + Sacl. T2
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Recombinant fragment
600bp 1ILV2 CUPI GSHI ILV2 6000
[—
l Transformation of YSF31
ILv2 CuPrl GSHI 2
Recombinant fragmenth |
600bpl 6000
[ —
YSF31 DNA — !
400bp 1 4200
l
Kpn'1 Bglll Sal 1 Sal T Pst1
T2 DNA —H \_/ /
600bp 1/LV2 CUPI GSHI 1LV2 6000
| E—
3

Fig. 3 Construction of the recombinant strain
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Fig. 4 PCR Analysis of the transformants and host
1 1kb ladder marker 2 ~4 PCR products of the transformants
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1
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Table 1 AHAS activity of host and recombinant strain

Yeast strains

AHAS specific activity u/mg protein

YSF31
T2

2.4
1.6
100

YSF31 T2

28C 48h
YSF31 100 YEPD
4mmol/L. CuSO,  YEPD
T2 100
YEPD 4mmol/L CuSO,  YEPD
2.5
2.5.1
6
T2 YSF31 34%
T2
75% 5 GSH1
1Lv2 AHAS
a-N
2 Co,
ILV2
20 ; : . 10
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2 Y g
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Fermentation time/d

Fig. 5 The content of GSH and diacetal of the

recombinant strain and host

GSH content of the host Il

strain [ ]

GSH content of the recombinant

the diacetal content of host &  the diacetal

content of the recombinant strain & .

2
Table 2 Fermentation profiles
Profiles YSF31 T2
CO, weight reducing/ g/L 11.05 10.07
Flocculation/ % 84.90 88.90
a-N-amino acid assimilation/ % 53.40 53.70
Real degree fermentation/ % 69.40 69.00
2.5.2
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0.5mg/L 0°C
YSF31 3d
TBA

1.5
TBA 225.60 TBA
151.82

3
Table 3 Analysis of aroma compounds

Profiles/ mm/L YSF31 T2

n-propyl alcohol 6.81 7.09
Ethyl acetate 30.72 33.86
Isobutyl alcohol 5.82 5.35
Isoamyl alcohol 64.18 60.91
Isoamyl acetate 1.71 2.26
Ethyl caproate 0.06 0.12
Ethyl octylate 0.32 0.22

a- AHAS

AHAS

ILv2 DNA CUP1
GSH1 AHAS

ILV2 GSH1
GSH GSH

GSH
GSH
GSH

cUP1  7v-
GSH1 YSF31
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