17 2 Vol.17 No.2
2001 3 Chinese Journal of Biotechnology March 2001
100080
PCR MD 1mol L
10 ODs00
Bglll Sacl Sall Stul GS115 KM71
DNA
2800 PCR
PCR
PCR 20pg
82
Pichia pastoris PCR
Q789 A 1000-3061 2001 02-0155-06
Pichia pastoris Hr pSK-Hr pPIC9
Invitrogen pPIC3K Michael A.
Romanos
1.2
PCR
Hrl 5'AAA AAAAGAY GTT GTC-
TATACTGATTGTACCGAATCTGG3’
! H2 5'A TCATTA TTG TAAG-
TATTCCTCCGGG3'
Xho I EcoR]
PCR Val
Gln
a- PCR
82 pSK-Hr Vent® DNA Poly-
merase NEB USA 94°C
1 1min 60C 1min 72°C 16s 30
1.1 PCR
GS115 His4™ Mut ™" KM71 arg4d Xhol EcoR]1
his4 aox1:.ARG4 Invitrogen pPIC9 pPIC9-Hr
2000-07-19 2000-10-26
* Tel 86-10-62548243 Fax 86-10-62560912 E-mail fangrx@sun. im. ac. cn
© PERZERMEMHARTATIHESHIEL http://journals. im. ac. cn



17

156
pPIC9-Hr  Sac | Sal 1 PCR 2 Methanol Uti-
3.2kb lization Mut Pichia Expression Kit Invitro-
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Fig.1 Construction of pPICOK-Hr
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P1 5’GACTGGTTCCAATTGACAAGC3’
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Fig.2 A partial map of construct pPIC9K-Hr

S S. cerevisiae a-factor secretion signal
Hr. Hirudin gene fused in frame with S
TT transcription termination fragment of AXO1
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BioRad 2 1
1.5kV 25pF 400Q 1
3 1
0.9mL 1mol L Invitrogen
200pL
MDS 1.34% YNB 4x10"° % Bi-
otin 1% Dextrose 1mol L D-Sorbitol 2
28C ~30C 2d 1 Bgl
Il AXO1
Sac 1 Sal | Stu 1
ODgno
ODgyy 1.1~1.3 AOX1 His
MD 1.34% Sac
YNB 4 X 10°° % Biotin 1% Dextrose I Sall
Imol L 10 Bgl 1T
1 5 1
1 GS115 KM71
Table 1 Factors on transformation frequency of Stu | Bgt 1l KM71
Pichia pastoris by electroporation GS115 2 1
Part A Media composition and the plate-spreading manner 2.2 PCR
Media composition and the manner of MDS 50
spreading on a media plate Frequency
Immediately spreading on an MD plate L4 12
lacking D-sorbitol 140+ 4.4 0.5mL 20pL
Immediately spreading on an MD plate 1mg mL 25
containing D-sorbitol MDS 1600 + 52 Lyticase Sigma 204l
5-minute delay in spreading on an MD plate o . R
lacking D-sorbitol 7242.9 15min 37C 15min 95C
5-minute delay in spreading on an MD plate 10min
containing D-sorbitol MDS 830+9.1 PCR 5 O‘uL PCR
Part B Storage time 30mmol L Tricine pH8. 3 3mmol L
Storage time Frequency MgCl, 3mmol L B-mercaptoethanol 0.01% Gelatin
- oo 200pmol L4 dNTP 1pmol L 2 Hrl
Two weeks 1605 +26.7 Hr2 2 Taq PCR
Three weeks 1600 +24.5 94C 4min 94C Imin 60C
Four months 250+9.1 1min 72C 30s 30
Part C Integration site host strain 72C 10min 10 “L
Integration Host strain 50 24
B:;CH 69(615;1135 1 15;?)[1[7118. 3 220bp 24 1
Sac 1 1600+£42.6 2800 + 37 Dot blot
Sal 1 1400 £37.6 2697 £23 3 PCR
Stu 1 1202£17.1 2802 £ 45
Frequency = transformants pg DNA GSI115 Hisd™ Muz
Part A was completed with strain GS115 transformed by Sac | -di-
gested pPICOK-Hr C4 His4™ Murt’ D5 His4™ Mut "
PCR

Part B was completed with strain GS115 transformed by Sal | -di-
gested pPIC9K-Hr
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1 2 3 4 3 6 7 ® 10mmol L Tris HCl pH8.3 50mmol L KCI
A 1.5mmol L MgCl 0. 01% Gelatin
B
Lyticase Sigma
c Zymolyase Invitrogen 4B
4C 2
D PCR 4
3 PCR Dot blot PCR
Fig.3 Verification of PCR results by Dot blot hybridization DNA
A3 and A4. pPICIK-Hr DNA AS. GSI15 colony PCR 4B
D2. A PCR-negative clone All others are PCR-positive clones 2.3
Pl P2 PCR PSK-Hr o
Hrl Hr2 PCR 12
50T Imin 72°C 4
2min 4 N
GS115 AOX1 PCR GS115
2 2kb PCR P1
AOX1 Pl P2 pPICOK-Hr
C4 Pl P2 AOX1 S- 12
pPICOK-Hr C4 S P2
PCR 0.7kb D5 4
AOX1 .
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PCR X
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Fig.4 Results of different PCR methods
M. 1 kb DNA Ladder NEB USA  Bio 101. Whole Yeast Cell PCR Kit Bio 101 USA
PCR1. The PCR method reported by this article. PCR2 PCR with the common PCR Buffer.
In A < two-month old GS115 colony O fresh GS115 colony <> two-month old C4 colony 3% fresh C4 colony
In B A GS115 without Lyticase treatment 4 GS115 treated with Lyticase

[] D5 without Lyticase treatment [l D3 treated with Lyticase
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Xho 1 v

Hrl

[Hirudin-Coding Sequence |

1 L
GAGCTCCATGCTCGAGAAAAGAIGAGGCTGAAGCTE

5

pPIC9K-Hr

Fig.5 The junction sequence between signal cleavage site and 5'-end of hirudin gene in pPICOK-Hr

The upper part depicts the hirudin gene in pSK-Hr. Arrow denotes the signal sequence cleavage site of S.

cerevisiae a-factor. The first amino acid of hirudin Val is shadowed and the 12 bases to be deleted are

boxed. Below is the sequencing result of pPICIK-Hr
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e —14
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6 Tricine-SDS PAGE

Fig.6  Tricine-SDS PAGE of secreted hirudin

Lane 1 and 4 are supernatant from GS115 lane 2 and 5 are that

from clone C4 His™ Mut® and lane 3 is the protein markers

USA . After 5-day induction

Promega the culture was cen-

trifuged and 50 pL. supernatant of each sample was concentrated by 5
times and then mixed with 2X loading buffer. Protein bands were vi-

sualized by Coomassie blue R-250 staining
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Technical Improvements in Genetic Manipulation of Pichia pastoris
and Their Application in Hirudin Expression

CAI Chuan-Qi FANG Rong-Xiang *
Laboratory of Plant Biotechnology Institute of Microbiology —Chinese Academy of Sciences Beijing 100080 China

Abstract  Pichia pastoris has become an increasingly popular host for heterologous protein production. However there
is neither a high-efficient transformation method nor a fast colony-PCR assay for the yeast yet. In this paper we report
a transformation procedure by electroporation which reaches the value of up to 2800 transformants pg DNA. By using a
cold and heat treatment and a modified PCR buffer we established a simple and reliable colony-PCR protocol to detect re-
combinant P. pastoris clones which is comparable to the conventional assay for E. coli colonies. With these two novel
techniques we have successfully achieved the expression of hirudin an antithrombin agent in Pichia pastoris. The se-

creted hirudin maintains a biological activity of 82 antithrombian units per milliliter supernatant from the media.

Key words Pichia pastoris transformation by electroporation colony-PCR hirudin
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