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EF-da o 1.2
PCR Y16 KOD Plus Neo DNA
P pHR-N T4 DNA TaKaRa.
o DNA Axygeno
( Ethylmethyl sulfone EMS) . X-Gal ONPG ( o-
1 Nitrophenyl-8-D-Galactopyranoside) Sigma.
1.1 PCR . PCR
E. coli DH5q; : S. cerevisiae S1502B ( Applied Biosystems) ; (BD);
( MATa ura3-52 leu2-3 112 trpl 289 his3-A) Y16, ( Uv2000) .
- YEP353 ( ATCC number 1.3
37725) . pHR-P . A 1.3.1
o ( 1o
1
Table 1 The sequences of primers
Primer application Primer name Primer sequence ( 5°-3°)
PCR P,y Prgp1 ATGGATCCCATAGCTTCAAAATGTTTCTACTCC
P R1 CGGAAGCTTTCATAAAACTTAGATTAGATTGCTATGCTTTC
HSA-¥1 AGATCCGATGCACACAAGAGTGAGGTTGC
PCR HSA
HSA-RI ACGTCGACTCATTATAAGCCTAAGGCAGCTTGACT
GFP-¥1 CGTCGACAGTAAAGGAGAAGAACTTTTCACTG
PCR GFP
GFP-R1 CACTAGTTCATTATTTGTATAGTTCATCCATGCCA
1.3.2 PCR P 2 Iml PBS 40 pl EMS
YEP353 o Py 30°C ; 5%
( human serum albumin HSA) 1ml 2
( green fluorescent protein GFP) o
pHR-P Ao 1.3.5 1.3.5.1
2 LiAC (1) "
°. € YEP353 LacZ LacZ
(1996 )« ) B- ( B-galactosidase B-gal)
(2000 ) o LacZ
1.3.3 PCR e PCR o PCR Por
60ul PCR YEP353 YEP353-P oy o
Y16 SD 30C 2~3
94°C3min o X-Gal
94°C 1min 30°C
55°C 1min} 45Cycles ( ) .
72°C 1min (2)
20°C HOLD YEP353-P,.. EMS Y16
1.3.4 ( ethly methane sulfonate EMS) SD 30°C 2-~3
B YEPD

Y16 YEPD 30°C (3) 1647
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B-gal Y16-
ONPG . E14  Y16-K19.
B-gal ONPG - 3 YEP353-Ppp
( ONP) o SD B-gal
30°C 24 h;  10%(V/V) 1ml YEPD Table 3 B-gal activity assay results of Y16 mutant
48h 0Dy, ;100 pl strains re-transformed with YEP353-P ..
1ml Z-Buffer : 800! Z-Buffer B-gal (%)
~80°C 34 200l ONPG Y16-E14 334.34 +11.90 73.53
400l 1mol /L NaCO, : Y16£19 299.80 +17.03 55.60
0D420. B-gal = (0D, x (Y16) 192.67 £13.21 0.00
1000) /( ODgyy x V(ml) x T( min) ) 2.2 P
2 Prgr P F1/PR1
PCR PCR BamH 1 /Hind Il
2.1 Y16 YEP353 Y16.
YEPD 1Oh Y16 FA9-24 \N36 .N37
EMS EMS Bgal 47.09% \46.
( ) o EMS “PBS(pH=7.2) 559, 55.43%. YEP353P,,,.
EMS 40pl/ml S55min Y16 P, 234
70% ~80% EMS Y16 T C( T234C)
° |
YEP353-P,;, Y16 P,
Bgal YEP353 P, Y16 B-gal
E14 E19 B-gal 4 P
Y16 ( ) 22.31%  26.53% B-gal ( P
( 2). 61.47% Prgea
2 Yle Bgal Py o
Table 2 B-gal activity assay results of Y16 4 P, YEP353
transformants after treatment with EMS Y16 B-gal
Bgal (%) Table 4 B-gal activity assay of Y16 strain re—
120.90 +10.23 0.00 transformed with P, -YEP353
A13 129.94 +9.65 7.50% B-gal (%)
Al7 123.87 +15.06 2.46% Y16 /Py, -YEP353 127.52 +29.58 0.00
El4 147.87 £2.95 22.31% Y16 /Py, YEP353 205.91 +4.84 61.47
E19 152.98 +11.25 26.53%
2.3
E14  E19 YEPD Pgr
YEP353-P Prepn
Yi6-E£14  Y16-E19, Y16-£14.Y16-K19. |-~ Y16-E14
YEP353 P, Y16- pHR | -
E14  Y16-E19 B-gal o 3 pHR-P . A Prgr
Yl6-¥£14  Y16-X19 B-gal Y16-E14 GFP
Y16 73.53%  55.60% HSA pHR-N
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( 5-
5 pHR-N
Table 5 List of the recombinant yeasts utilizing pHR-N system
Y16 Y16-E14
Y16/pHR Py -GFP( Y1) Y16-£14 /pHR Py -GFP( E1)
orp Y16 /pHR-P 1, -GFP( Y2) Y16-£14 /pHR-P ., -GFP( E2)
Y16 / pHRP gy -« F-HSA( Y3) Y16E14 /pHRP ;o FHSA( E3)
A Y16 /pHRP 1y, -wF-HSA( Y4) Y16-£14/pHRP 1y, - F-HSA( E4)
Y16/pHRPype( YC)  Y16-E14/ pHRPpp( EC) . oF a-Factor
Porra Yl6-£14 GFP
GFP o E2 (Yl6- ( Do
E14 /pHR-P 1, -GFP) El (Yl6-E14/ E2
pHR-P,..-GFP) Y1 ( Y16/pHR-P . — ( 2) Prera Y16-
GFP) Y2 (Y16/pHR-P,., -GFP) E14 GFP
1 GFP
Fig.1 Fluorescence microscope analysis of the recombinant yeasts expressing GFP
HSA 2 Porgr
SDS-PAGE E4 HSA Por PCR Por
( 3) E4 (Yle-E14/ YEP353
pHR-P ., - F-HSA) HSA Y16 o X-Gal
Y16-E14 | - HSA ONPG N36
o B-gal o
YEP353
3
Popr
YEP353 - (T234C) .
LacZ PCR o
LacZ PCR PCR
B- ( B-gal) :
YEP353

. T234C
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pHR PTEF
Porgpa ~ Y16 Yi6-E14
pHR-N o
pHR-N GFP.HSA
pHR-N
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2

Fig.2 Flow cytometry analysis of geometric

mean fluorescence intensity of the recombinant yeasts

Cell number of each test sample is 5 x 10*. % P <0.05; %k P <

0.01; ¥« P <0.001

3 SDS-PAGE HSA
Fig.3 SDS-PAGE analysis of HSA secreted

by the recombinant yeasts

1: Marker; 2: Corotrol YC;3: Corotrol EC;4:Y3;5:Y4,6: E3;7: E4
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The Optimization of Saccharomyces cerevisiae Expression System

by Mutagenesis of Promoter and Host Strain

ZHANG Xu WANG JingHing LIU Jian-ping

( State Key Laboratory of Genetic Engineering School of Life Sciences Fudan University Shanghai

200433  China)

Abstract An expression system with high efficiency is very important for recombinant proteins production
in biopharmaceutical field. Saccharomyces cerevisiae is a food-graded eukayotic organism. The features of short
generation time simple culture condition and well-eharacterized manipulation techniques make yeast S. cerevisiae
an attractive cell factory for production of heterologous protein. Here for the purpose to improve the efficiency of
pHR expression system which was constructed in our lab previously. the promoter of pHR expression vector
( Pyp) and host strain Y16 were modified by the way of error-prone PCR and mutagenesis respectively. After
several rounds of screening a mutant P, with higher efficiency than the mother promoter Py was obtained.
Two modified yeast strains Y16-£14 and Y16-£19 were identified with higher productivity of heterologous protein
than yeast Y16. Then Py, and yeast Y16-E14 were used to construct the novel pHR-N expression system. To
evaluate the ability of pHR-N expression system yeast green fluorescent protein ( GFP) and human serum
albumin ( HSA) were chosed to be expressed intracellularly and extracellularly respectively. The results showed
that pHR-N system had higher ability to produce either intracellular GFP or extracellular HSA than pHR system.
The pHR-N yeast expression system provides a valuable resource for future application in recombinant protein
production.
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