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PCR ARE2 DNA ARE2-1
DNA ARE2-2 ARE2 ADHI CUPI
ADHI pHX2 pHXA2  pHX(2
YS58 YEHS56
ARE2 YS58  YEHS6
YEHS6 pHX2 YEHS6 pHXA2
YEH56 pHXC2 YEHS6 1.3 1.3 1.4
Q933 A 0001-6209 2004 01-0067-05
stae YS58 MATa leu2 his3 trp3 ura3
D, YEH56 Escherichia coli  DHS5a
YEp352 pVCV727 pBluescript M13 pET23b
pDBLeu
pCM1-1 Winge
1.1.2 SC
YEPD LB
4 YPD4 10g 10g 40¢g
19 ! 1L pH
0.5mmol/L YPD6 10g 10g
! 60g 1L pH
A 0.5mmol/L YPDS 10g
AREI  ARE2 : 10g 80g 1L
pH 0.5mmol/L
Arelp 1.1.3
Are2p T4 DNA
’ Pfu DNA polymerase ~ dNTP
: A
ARE2 ARE2 Sigma
X-gal  IPTG
1
1.2 DNA PCR
1.1 4 DNA
1.1.1 Saccharomyces cerevi- GenBank ARE2
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3 P1 5'-AAGGATCCAACTTTATTTC-
CGCTCC-3" P2 5'-CAGGATCCATATGGACAAGAAG-
AAGGATCT-3"  P3 5'-CGAATTCCACAGAACAGTTG-
CAGGAT-3’ Pt P2 5 BamH |

p3 5 EcoR |
YEHS6 DNA
Pfu DNA PCR 50pL
0.6pg DNA 0.5pmol/L 200pmol/L
dNTP 5uL 2 Pfi DNA
50uL 94°C /4min
94°C/40s  56°C/1min  72°C/2min 29
94°C/40s 56°C/1min 72°C/15min 1
P1/P3
DNA ARE2-1
P2/P3 ARE2
ARE2-2 PCR 5
1.3
BamH [ pCMI-1°
Mung Bean Nuclease
pCM3  BamH [ EcoR |
pVC7276’7 1.9kb PGK1
EcoR1  Sac | pCM3 0.9kb  MTI
BamH [ Sac 1
YEp352 pGM20 pGM20
PGKIp-MTI
1.4
4
YEPD
1.5 A
8
Bardford
’ Img
Img 0. 1pmol CoA 0.3pmol
Immol/L
ImL 37C Smin 4ml -
2:1
50pL
10 U
1nmol
1.6
11
10 -

g/L

2

2.1

PCR DNA
ARE2-1 2.4kb ARE2-2  1.9kb
Hincll pBluescript M13

E. coli DH5a pARE2-1
ARE2

pARE2-2
GenBank

2.2

ARE2
ADHIp
CUPIp 3
pHX2 pHXA2  pHXC2 1
Sma 1 BamH 1 pDBLeu
0.56kb ADHI DNA
YEp352  Smal  BamH1
pEA1 EcoR 1 Sal 1
0.56kb DNA BamH [
pARE2-1 2.4kb DNA
pGM20  BamH |
pHX2
CUPI
1.5kb
BamH [

pEAl
EcoR 1

Sal 1
pCM1-1 0.43kb
pDBLeu

pET23b
HindIll
BamH |

pARE2-2

ADH]I
EcoR T
pECUP1

BamH [
pEADH1
Not |
1.9kb  ARE2-2

pGM20

pHXC2

0.56kb
BamH 1
pHXA2

ADH]I
Sal 1

2.3 ARE2
pGM20 pHX2 pHXA2
YS58

3mmol/L

pHXC2

YS58 pHX2 YS58 pHXA2
YSS8

YS58 pGM20 YS58 pHXC2

1 pHX(2

2 ARE2 ) .
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amp 1

pGM20 <Y
8.0kb &

T
PGKIp

BamHI1

Sall

BamHl1
Sall

NN
CUP1p \y BamH]1
pECUP1
4.1kb

1
ADHIp

PEADHI
5.1kb

7 BamHI

Ligation

Ligation

BamH - Noll BamHI Notl
1 pHX2 pHXA2 pHXC2
Fig.1 Construction of recombinant plasmids pHX2 pHXA2 and pHXC2
CUPI Cu’* 1.6mmol/L
CuSO, 100pmol/L 2.5mmol/L CuSO,  YEPD
YS58 pHXC2 4mmol/L CuSO,
CuSO, YEPD YEH56
100pmol/L. YS58 pHXC2 pGM20 YEH56 pHX2 YEH56 pHXA2  YEHS56
23.6mg/g pHXC2 1.8mmol/L. 100pmol/L. CuSO,
21.8U/mg ARE2 YEPD 36h
2
2.4 ARE2
CUPIp
YEH56 " YEH56

1.2mmol/L. CuSO,  YEPD
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pHXA2 YEH56 pHXC2
96h 83% 52.6mg/g 53.3mg/lg  56.9mg/g YEHS56
1.31.3 1.4
1
3
Table 1 ~ Sterol acyliransferase specific activities and ergosterol
levels in haploid control strains and recombinant transformants
Strains Specific activity/ U/mg Ergosterol content/ mg/g
YS58 2.6 8.7
YS58 pGM20 2.3 8.3
YS58 pHX2 8.3 13.1
YS58 pHXA2 11.7 17.1
YS58 pHXC2 4.3 9.5
Yeast strain YS58 was cultured in YEPD medium and transformants were I
cultured in YEPD containing 5 mmol/L copper sulfate at 28°C for 36 h. Val-
ues are means of three replicated experiments.
2
Table 2 Free and esterified ergosterol content
in diploid yeast transformants
Strains Total ergosterol/ mg/g  Esterified ergosterol/ mg/g
YEHS6 pGM20 34.4 10.6 \
YEH56 pHX2 40.2 16.1
YEH56 pHXA2 43.6 21.1
YEH56 pHXC2 46.7 24.4
Transformants YEHS6 pGM20  YEH56 pHX2  YEHS6 pHXA2
were cultured in YEPD containing 1.8 mmol/L copper sulfate and YEHS6
pHXC2  was cultured in YEPD containing 100pmol/L copper sulfate at
28°C for 36 h. Values are means of three replicated experiments.
PCR
2.5 A

YEH56 pGM20
YEH56 pHX2 ~ YEH56 pHXA2

0.5mmol/L
YEHS56 pHXC2
100pmol/LL
ARE2 CUPI
YEH56 pHX2
YEH56 pHXA2 YEH56 pHXC2
YPD8 YPD4  YPD6 60h
YEH56 pGM20
YEH56 "

YEH56 pHX2 YEHS56

DNA ARE2-2
DNA ARE2-1 3
pHX2 pHXA2  pHXC2  ARE2
ADH]1
CUPI
ARE2
YEH56

CUPI
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Effect of Overexpression of Sterol-acyl Transferase on Ergosterol
Production in Yeast Strains

HE Xiu-Ping GUO Xue-Na ZHANG Bo-Run” TAN Hua-Rong”
Institute of Microbiology ~ Chinese Academy of Sciences  Beijing 100080  China

Abstract DNA fragment ARE2-1 containing the coding sequence and the 5'regulatory sequence of ARE2 gene and frag-
ment ARE2-2 containing only the coding sequence of ARE2 were amplified from the chromosomal DNA of yeast strain
YEHS6 by PCR. Three plasmids pHX2 pHXA2 and pHXC2 containing sterol acyltransferase gene ARE2 under the
control of ARE2 ADHI or CUPI promoters respectively and the copper resistance gene as the selection marker were
constructed and they were then introduced into yeast strain YS58 and YEH56. ARE2 gene on plasmids expressed func-
tionally in transformants. Ergosterol production in recombinant strains was enhanced which is mainly due to the increase
of sterol esterification. Under the optimal culture condition ergosterol content in recombinant strains YEH56 pHX2
YEH56 pHXA2 and YEH56 pHXC2 was 1.3 1.3 and 1.4 fold of that in strain YEH56 as control.

Key words Sterol acyltransferase Gene expression Ergosterol Yeast engineered strain
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