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Research Corp. Tech Inc. RCTech Green
Cross Inc. Yoshitomi Pharmaceutical Industries
Ltd. RCTech 3.39 g L
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HSA GB-1057
Yoshitomi Hokkaido
HSA 2000
3
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10% 5
460 g L
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Pichia pastoris

1
1.1
XL1-Blue TGI1
pUCI18 pBluesript SK  + Pichia
pastoris GS115 KM71 Pichia pas-
toris pPIC3.5K pPIC9 pPICIK
pAO815 Invitrogen hsa
M13mpl8
Sangon
Taq T4 DNA Geneticin G418
Gibco BRL
HSA
Takara Boehringer
Mannheim
1.2
1.2.1 Pichia pastoris In-
vitrogen Pichia Expression Kit
4 Pichia Fermentation
Guideline
DNA T
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Marchuk  ° pBluescript SK +
PCR Gibco BRL  Taqg Polymerase
PCR T
DNA Invitrogen Pichia Expression
Kit Version J DNA hsa
Takara
1.2.2 M13mpl8 hsa
EcoRI  BamHI pUCIS8 pUCI18-hsa
pUCI8-hsa hsa EcwRlI  BamHI
Pichia pPIC3.5K pPIC3.5K-
hsa pUCI8-hsa 1 5 -GTCTCGA-

GAAACGAGATGCACACAAGAG-3’ M13 pUC
hsa PCR T
EcoRI  Xhol pPIC9 pPICY9-
hsa pPIC9-hsa  BamHI  EcoRI hsa
2kb pPICOK pPICIK-hsa
pPIC9-hsa 2 5" -TTCGAAACGATGA-
GATTTCCTT CAATTTTTACT -3
hsa T
hsa pAO815
pUCI18-hsa
GAAGTGGGTAACCTTTATTTC -3’
hsa T NspV
EcoRI hsa pAO815 pAOS15-
hsa pPIC3.5K-hsa  pPIC9-hsa  pPICIK-hsa
pAO815-hsa  pAO815-a-hsa Sacl
Pichia pastoris GS115  KMT71 pPICY-hsa
sall Pichia Pastoris GS115
11 20~50

3" aoxrl
NspV  EcwRI
pAOS15-a-hsa
3 5 -TTCGAAACGAT -
Mi13 pUC

1.2.3 Pichia
Fermentation Guideline

GS115 pPICY-hsa
30C 300r min

YPD
3 mL YPD

600 mL. BMGY 30C 300 r min
Ago=2~6 6L 4%
B. Braun-E 12 L
30C pH 5.8
26mL PTM, Trace salts
0.5~2 vvm
30% 300~800 r min
70 % PTM,
Trace salts 12 mL 30 mL h
100~200 g L 100%

0.5~1h PTM; Trace
salts 12 mL 18~20 mL h 72~150 h
2
DNA hsa
Genbank AF190168 hsa
preproHSA
122 466
GS115 pPICY-hsa 1
HSA  SDS-PAGE 67kD
45 kD HSA
Sleep ¢ HSA
MFa-1 prepro
45 kD Sleep
HSA
45 kD 1 45 kD
Sleep
45 kD
3 HSA 45 kD
45 kD
Marker 24h  48h  9h  120h

1 GS115 pPICY9-hsa

SDS-PAGE
Fig.1 Analysis of GS115 pPIC9-hsa culture supernatants
by SDS-PAGE gel stained by Coomassie blue
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HSA MFoa-1 prepro 1 hsa
GS115  pPICIK-hsa SMD1168 HSA
HSAprepro  GS115  pPIC3.5K-hsa Pichia pastoris
20% 5
5 AOX1 &
5
Sreekrishna 7 HSA
5 HSA
MFa-1 prepro Pichia pastoris
HSA prepro GS115  pPICY9-hsa 100
MFa-1 prepro HSA 43
Davis 43
2~3 8 200 mg L 4
MFo-1 prepro
MFa-1 prepro HSA
N
mRNA 5%
mRNA
mRNA AOX1 mRNA
mRNA AOX1
Davis 2 hsa
1 8
Sreekrishna
1lglL 2 0.754 g L 2
0.18 g L 2
hsa 2 GS115 pPIC3.5K-hsa DNA
5 A2 10 Fig.2 Quantitative dot blot Analysis of
D3 DS DS A GSll'S pPIC3.5K-hsa
Al is the control strain GS115 pPIC3.5K others are trans-
2 GS1I5 pPICIK-hsa formants from G418 plate. Line 6 and 7 are single-copy transfor-
3 mants. Other dot blots can then be quantified for copy number by
HSA densitometry of the film.
1 Pichia pastoris HSA
Table 1 Secretion of HSA from Pichia pastoris directed by different leader sequence
Vector pPIC3. 5K-hsa pPICIK-HSA pAOS15-hsa pAO815-a-hsa
Lead sequence HSAprepro MFo-1 prepro HSAprepro MFa-prepro
Methanol utilization type Mut* Mut® Mut* Mut® Mut* Mut® Mut* Mut®
HSA amount in supernatant mg L 75 70 90 100 80 80 90 90
The percentage of 45 kD HSA fragment % 0~15 0~14 0~13 0~18

Mut " methanol utilization plus obtained by using GS115 as host strain

Mut® methanol utilization slow obtained by using KM71 as host strain @ h EF1 254 MR 5 REATIRE S 435820 http://journals. im. ac. cn
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170 h 138 h 460 g L Pichia pastoris
HSA 1.0g L

160 mg L Pichia
HSA
1gL 3.39 g L
10d 138 h 1gL

Cell growth and HSA
production / %

0 50 100 150 .
t/h Green cross HSA

3 HSA  Pichia pastoris
Fig.3 Fermentation course for production of
recombinant HSA using Pichia pastoris
—0—  Cell growth —Hm- HSA

Goodey A R. TIBTECH 1993 11 430~433

Sreekrishna K Tschopp J F Thill G P et al. US Patent 5 707 828 1998

Kobayashi K Nakamura N Sumi A ez al . Therapeutic Apheresis 1998 2 4 257~262
. 2000 32 1 59~62

Marchuk D Drumm M Saulino A et al. Nucleic Acid Research 1991 19 5 1154

Sleep D Belfield G P Goodey A R. Bio technology 1990 8 42~46

Sreckrishna K Barr K A Hoard S A ez al. 15" Int Congr on Yeast Genetics and Molecular Biology Hague The Netherlands Topic No 09-
37B. 1990

Davis G R. WO 92 13951 1992
9  Hayasuke N Nakagawa Y Ishida Y er al.US Patent 5 503 993 1996
10 Ohmura T Sumi A Ohtani W ez a/.US Patent 5 294 699 1991

~N O B W N =

o]

Study on Factors Influencing Secretion of Recombinant
Human Serum Albumin from Pichia pastoris

YANG Sheng! HUANG He!  ZHANG Ru-An'  QIAN Mei-Qin®
YU You-Hao® QIAN Xue-Ming' YUAN Zhong-Yi!
Y Shanghai Institute of Biochemistry The Chinese Academy of Sciences Shanghai 200031
% Shanghai No.1 Biochem . & Pharma. Co. Shanghai 200080
3 Department of Bioengineering Shanghai University Shanghai 200180

Abstract To enhance the expression of recombinant human serum albumin HSA in Pichia pastoris several expression
vectors have been constructed and transformed to Pichia pastoris. It was found that the use of a factor from Saccha-
romyces cerevisiae as a leader sequence was better than that of the native human serum albumin HSAprepro . Compared
with latter the former MF a-1prepro increased the yield of recombinant albumin about 10 % . The data also showed that
the integrate site copy number of expression vectors 5 untranslated region and methanol utilization type had no obvious
influence on yield of HSA. The high productivity strain obtained by screening GS115 pPIC9-hsa transformants reached
cell mass of 460 g .. Wet and produced 1.0 g L. HSA in supernatant of culture broth via high density fermentation.
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