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1
Table 1 Primer for cloning and site-specific mutagenesis
Primer Nucleotide sequence Length/nt

Py 5'GCGAATTCAGACTTGCCTGTAAGGAAGATTAC 3’ 32

P 5"TTACAGATACGCTATCTCCTCCACCGATGAG 3’ 31

Py 5'TGAGGTTGGTCTGTTGGGTGCTGA AGG 3’ 27

Py 5'"TTAGTAAGAGATACCTGGC 3’ 19

Ps 5'TACCTCA GTTACTTTCGAACTTCTTTTCGATGGGAC 3’ 36

P 5'GGAAGATCTGTTCTACTGC 3’ 19

R, 5'"GAACAGATCTTCCTTTTCAACAATAG 3’ 26

R, 5'GCTGTGCTGTAGAAAGCACTGCCGT3’ 25

R, 5'GAGCGGCCGCGAACTAGTCCGTGTGGTG3' 28

Pl P6
(A) — —— —
R1 R3
/
PCR with P1&R1 PCR with P6&R3
EcoRl1 PIR1 Bgl 1l Bgl Tl P6R3 Not 1
®) R S
- “ R2Y  RI
PCR with P1&R2 +PCR with M&R1
o e
Mix
|
PCR with P1&R1
\
- — — — ry - l
AMPLIFIED NOT AMPLIFIED
1 E2
Fig.1 Strategic map of optimizing E2 gene codons
1.5
BamH 1  Hindll pMD-18T/E2 pPROEX™ HTh
1100bp ~ 4700bp T4 DNA
16°C 20h DH5a Amp”
Amp® LB BamH 1  Hindll E2
pPROEX™ HTh/E2 EcoRT  Not I pPROEX™ HTh/E2
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1.1bp 9.0kb T4 DNA
16°C 20h Spl. DHS5a Kna*
Kna® 1B EcoR1  Not 1
E2 pPICOK/E2
1.6
pPICOK Sal 1 SMD1168
MD E2 His* G418  YPD
1.7
1.7.1 DNA 17
1.7.2 DNA  PCR PCR E2 P, R
10 x PCR Buffer 5p1. dNTP 4pl. Mg** 3L P,/R;  20pmol/L
E2 1pl. Tag  0.5U ddH,0 34.5;.L 98°C 8min 98°C 10s 55C
30s 72°C 90s 35 72°C 10min  PCR DNA
1.7.3 DNA E2 P, /P, PCR
DNA 1:5
1:10 1:20 1:40 1:80 1:160 1:320 1:640 DNA
1:5 1:10 2ul DNA
1.8
100mL.  MGY
28C ~30°C 280 ~ 300r/min ODy, 4 3000g Smin 1/
10 MMY 28C ~30C 3~4d 24h
100 % 0.5%
1.9 E2 SDS-PAGE Western blot
2 ~ 3min
SDS-PAGE Western blot
-80°C
2
2.1 E2
E2 2 E2
24
PCR E2
2.2
E2 pPICOK/E2  EcwR1  Not 1
1100bp
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1 CGGCTHGCCTGTAAGGAAGATTACAGGTATGCHATETAATCAACCGATEGAGGTHGEdCTG GX-F2.seq
1 HddcTTecCcTGTAAGGAAGATTACAGATAGCTATCTCCTCCACCGATGAGGTTGGTCTG Optimized E2.SEQ

61 @TAGGEGCTGAAGGTCTCACCACCACCTGGAAAGAATACAACCATGGTTTGCAGCTGGAT GX-E2.seq
61 TTAGGTGCTGAAGGTCTCACCACCACCTGGAAAGAATACAACCATGGTTTGCAGCTGGAT Optimized E2.SEQ

121 GACGGGACTGTCAGGGCCATTTGCACTGCAGGGTCCTTTAAAGCTACAGCTCTTAATGTG GX-E2.seg
121 GACGGGACTGTCAGGGCCATTTGCACTGCAGGGTCCTTTAAAGCTACAGCTCTTAATGTG Optimized E2.SEQ

181 GTTAGTAAGCGGTACCTGGCATCATTACACAAGAGGGECTCTGCCTACCTCAGTHACATTT GX-E2.seq
181 GTTAGTAAGHAGATACCTGGCATCATTACACAAGAGGGCTCTGCCTACCTCAGTTACTTTY Optimized E2.SEQ

241 GAACTHCTATTTGATGGGACCAGCCCAGCAATTGAGGAGATGGGAGATGACTTTGGATTT GX-E2.seq
241 GAACTTCTTTTHGATGGGACCAGCCCAGCAATTGAGGAGATGGGAGATCGACTTTGGATTT Optimized E2.SEQ

301 GGACTGTGCCCTTTTGACACAATTCCCGTGGTCAAAGGGAAGTACAATACCACTTTATTA GX-E2.seq
301 GGACTGTGCCCTTTTGACACAATTCCCGTGGTCAAAGGGAAGTACAATACCACTTTATTA Optimized E2.SEQ

361 AACGGCAGTGCTTTCTACCTAGTCTGCCCAATAGGATGGACGGGTGTCATAGAGTGCACA GX-E2.seq
361 AACGGCAGTGCTTTCTACCTAGTCTGCCCAATAGGATGGACGGGTGTCATAGAGTGCACA Optimized E2.SEQ

421 GCAGTAAGCCCCACAACCTTGAGAACAGAAGTGGTGAACALCCTTCAAGAGAGAGAAGCCT GX-E2.seq
421 GCAGTAAGCCCCACAACCTTGAGAACAGAAGTGGTGAAGACCTTCAAGAGAGAGAAGCCT Optimized E2.SEQ

481 TTCCCGCACAGAGTGGGCTGCGTGACCACTATAGTHGAAANAGAAGA]CTGTTCTACTGC GX-E2.seq
481 TTCCCGCACAGAGTGGGCTGCGTGACCACTATTGTTCAARAAGGAAGATCTGTTCTACTGC Optimized E2.SEQ

541 AAGTTGGGGGGTAATTGGACATGTGTGAAAGGCAACCCAGTGACCTACGCTGGGGGGCAA GX-E2.seq
541 AAGTTGGGGGGTAATTGGACATGTGTGAAAGGCAACCCAGTGACCTACGCTGGGGGGCAA Optimized E2.SEQ

601 GTAAAACAATGCAGGTGGTGCGGTTTTGACTTCAAGGAGCCCGATGGGCTCCCACACTAC GX-~-E2.seq
601 GTAAAACAATGCAGGTGGTGCGGTTTTGACTTCAAGGAGCCCGATGGGCTCCCACACTAC Optimized E2.SEQ

661 CCCCTAGGCAAGTGCATCCTAGCAAATGAGACGGGTTACAGGGTAGTGGATTCCACAGAC GX-E2.seq
661 CCCCTAGGCAAGTGCATCCTAGCAAATGAGACGGGTTACAGGGTAGTGGATTCCACAGAC Optimized E2.SEQ

721 TGCAACAGAGATGGCGTCGTTATCAGCACTGAAGGAGAACACGAGTGCTTGATTGGCAAC GX-E2.seq
721 TGCAACAGAGATGGCGTCGTTATCAGCACTGAAGGAGAACACGAGTGCTTGATTGGCAAC Optimized E2.SEQ

781 ACCACCGTTAAGGTGCACGCGTTGGATGGAAGACTGGCCCCTATGCCGTGCAGACCCAAA GX-E2.seq
781 ACCACCGTTAAGGTGCACGCGTTGGATGGAAGACTGGCCCCTATGCCGTGCAGACCCAAA Optimized E2.SEQ

841 GAAATCGTCTCTAGCGCGGGACCTGTAAGGAAAACTTCCTGTACTTTCAACTACACAAAG GX-E2.seq
841 GAAATCGTCTCTAGCGCGGGACCTGTAAGGAAAACTTCCTGTACTTTCAACTACACAAAG Optimized E2.SEQ

901 ACTCTAAGAAACAAGTACTATGAACCCAGGGACAGCTACTTTCAGCAATATATGCTTAAG GX-E2.seq
901 ACTCTAAGAAACAAGTACTATGAACCCAGGGACAGCTACTTTCAGCAATATATGCTTAAG Optimized E2.SEQ

961 GGCGAGTACCAATACTGGTTTGATCTGGACGTGACTGACCACCACACGGACTA@TTC GX-~E2.seq
961 GGCGAGTACCAATACTGGTTTGATCTGGACGTGACTGACCACCACACGCACTAGTTC Optimized E2.SEQ
Decoration 'Decoration #1': Box residues that differ from the Consensus.

2 E2

Fig.2  The nucleotide sequences of E2 and the optimized E2

2.3 DNA
DNA 1:1 1:51:10 DNA 1:1 1:
51:10 1:20 1:40 1:80 1:160 1:320 3 DNA E2
E2
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DNA  PCR
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2.5 E2 SDS-PAGE Western blot
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SDS-PAGE Western blot 4 56kD
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SDS-PAGE A Western blot B
Fig.4 SDS-PAGE A and Western blot B analysis of
3 DNA E2 expressed in Pichia pastoris
Fig.3 Dot blot of recombinant Pichia pastoris DNA M. Protein molecular weight marker 1.The protein ex-
pressed in P. Pastories transformed with pPIC9K 2 and
3. The protein expressed in Pichia transformed with
pPICOK-E2.
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Codon Optimization and Expression in Pichia pastoris of E2 Gene
of Classical Swine Fever Virus

Han Xueqing'~  Liu Xiangtao' Zhang Yongguo® Zhangyong’ Xie Qingge'
! Key Laboratory of Agricultural Minister for Animal Virology Lanzhou Veterinary Research Institute
Chinese Academy of Agricultural Science  Lanzhou 730046  China
2 Northwest Sci- Tech University of Agriculiure and Forestry ~Yangling 712100  China

Abstract Codon bias was one of the important parameter which influence heterogenous gene expre-
ssion  optimizing codon sequence could improve expression level of heterogenous gene. In the pre-
view study wildtype E2 gene was expressed poorly in Pichia pastoris in order to improve the ex-
pression level of E2 gene in Pichia pastoris the low usage codons of E2 gene were mutated into high
usage codons in Pichia pastoris by directed-mutagenesis based on PCR. The result showed that
compared with the results reported in preview study the expression level of E2 gene in Pichia pas-
toris was improved observably by substituting 24 low usage codons of E2 gene for the high usage syn-
onymous codons. It suggested the stragety to improve the expression of E2 gene in Pichia pastoris by
codon optimization was successful .

Key words Codon optimization Pichia pastoris E2 gene expression Classical swine fever virus

Foundation item Key Project of Chinese National Programs for Fundamental Research and Development G199011900
* Corresponding author. Tel 86-931-8342710 E-mail hanxueq@ yahoo. com. cn
Received date 11-18-2002

S S S S S L S U S S L S U S S U S S L S U S S U S S L S S S S S S S S S S S

2004
1990
BA CA EA CBST
PX
1992 1996
2000 2001
A4 76 18 28.00 8-
98 30% 110016 72

024 83970393 E-mail cjae@iae. ac.cn

© PEREREME DN RFATIESMIEE http://journals. im. ac. cn





