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Harris 7ZP3 ¢cDNA  PBS EoR 1 Not 1
2003-06-05 2003-09-08
No.31883 No.2003B30501
* Tel 86-20-85220235 Fax 86-20-85220468 FE-mail C:t@hZadnen 7 FTEATI & 4aiEEE http://journals. im ac. cn



6 Zp3 759
pPICOK 2
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1.2.3 pPICOK-rhZP3 P . pastoris Sac 1
pPIC9K-rhZP3 P . pastoris
Bio-Rad
1.2.4 PCR thZP3 MD 7
Invitrogen ’ PCR
P1 P2
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G418 2.5mg/ml.  YPD-G418
T29%C
G418 4mg/mL. YPD-G418 6 29°C
1 P11 P2 hZP3
1.2.6  thZP3 CALS Fig.1  The result of amplifying hZP3 fragment by PCR
4mg/mL YPD-G418 5ml. YPD 7 1.DNA marker 2. The amplified thZP3 fragment
29°C 1d 10mL BMGY using PL and P2 as primers
¢ 9% 1d 20mL BMMY 2.2
6 29C 4d 24 EcoR 1 Not 1 thZP3  pPICOK
1% SDS-PAGE T4 DNA
1.2.7 rhZP3 SDS-PAGE PCR LB
ImL 40pL
20pL 10% SDS-PAGE pPICOK 9.3kb
Quantity One Bio-Rad pPICOK-rhZP3 10.5kb 1%
pPICOK pPIC9K-rhZP3 Fig.2
1.2.8 7P3 pPICOK-rhZP3 pPICOK Fig.3
s 7P3 2.3 PCR P. pastoris
1.2.9 SDS-PAGE pPIC9K-rhZP3 P pastoris
NC PBST MD MD P . pastoris
1% BSA NC  37°C 1h PBST 3 1:100 his4 P.
7P3 37°C 4h PBST 3 1:10 000 HRP- pastortis pPICOK
IgG 37°C 1h DAB-4HCI-H, 0, HIS4 his4
1.2.10 pPICOK-rhZP3 P . pastoris MD
0.45pm 3 P.pastoris P1 P2
0.02mol/LL  0.5mol/L NaCl pH7.4 DNA thZP3
10 0~ 0.5mol/L pPICOK Fig. 4 3
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G25 SDS-PAGE ~ Western blot

© PERFRHMEMHARAATIFHKSHET htto:/

/journals. im. ac. cn



760

19

2 pPICOK pPICOK-rhZP3

Fig.2  Analysis of plasmid pPICOK and recombinant plasmid pPICOK-rhZP3

The molecular weight of pPICOK lane2 was smaller
than that of pPICOK-thZP3 lanel

4 PCR thZP3 P . pastoris
Fig.4 PCR analysis of thZP3 gene integrated into P . pastoris genome
1.DNA marker 2 ~4.1hZP3 fragments were amplified using P1 and
P2 as primers from the recombinant plasmid pPICOK-rhZP3 transformed
into P. pastoris 5. There was no hZP3 fragment amplified from

pPICIK transformed into P. pastoris

2.4 rhZP3 SDS-PAGE
G418 4mg/ml.  YPD-G418
1mL 10% SDS-PAGE
Fig. 5
pPICOK P pastoris 8
43kD 35~10
359
4

123456 78910

5 thZP3 SDS-PAGE
Fig.5 SDS-PAGE of expressed rhZP3 protein
1.Protein molecular weight marker 2.Control P. pastoris expressed proteins
3~ 10. Transformed P . pastoris by rhZP3 gene expressed rthZP3 proteins

3 pPICIK-rhZP3
Fig.3 Restriction analysis of pPIC9K-rhZP3 recombinant plasmid
1.DNA marker 2.pPIC9K-thZP3 digested by EcoR 1 and Not |
3.pPICOK thZP3 digested by EcoR |
4 . pPICIK digested by EcoR 1 5.The amplified thZP3 fragment

2.5 zpr3
7P3
Fig.6

6 7pP3
Fig.6  Cross-reactivity of anti-pZP3 antibodies with human ZP

The arrows show the immune-precipitation of hZP and anti-pZP3 antibodies

2.6 rhZP3
SDS-PAGE thZP3
Western blot Fig.5 4
7 35~10

34 2 Western blot
Fig.5 SDS-PAGE
1% BSA
7P3 T¢G/HRP

Fig.7 rhZP3

P . pastoris
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123 thZP3
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thZP3 Fig.8 Purification of thZP3 proteins by Ni-chelating
Fig.10 affinity chromatography
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9 hP3 SDS-PAGE Fig.10  Western blot of the purified thZP3 proteins
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1. Protein molecular weight marker immune: reaction with anti-pZP3 antibodies
2. The purified thZP3 proteins 2. The flow-through fractions
3.The flow-through fractions
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man zona pellucida protein ZP3 produced by Chinese hamster ovary

Expression of Recombinant Human Zona Pellucida-3 Protein
rhZP3 in Pichia pastoris

TANG Jian XIE Qi-Xuan™  PAN Shan-Pei XTAO Luan-Juan
DONG Lu ZHANG Chun-Xue SUN Cai-Jun
Center for Reproductive Immunology Research  Jinan University —Guangzhou 510632  China

Abstract Human Zona Pellucida ZP  which is a complex matrix surrounding oocytes is comprised of three immunologically
distinct glycoproteins hZP1 hZP2 and hZP3 . Because hZP3 possesses the sperm receptor activity and the acrosome-inducing ac-
tivity it has long been used as a candidate antigen to develop an immunocontraceptive vaccine. However a large amount of na-
tive hZP3 protein is unavailable. It is an effective way to express hZP3 protein directly in vitro . Nevertheless it had been report-
ed that the thZP3 protein produced in Pichia pastoris was not secreted but accumulated in the cells and could only be purified af-
ter being solubilized by strong denaturants. More unfortunately after purification the final product required 6mol/L urea to main-
tain solubility. An improved project was advanced with the aim to express secreted and soluble rhZP3 protein in yeast. In this
study the fragment of hZP3 ¢DNA coding for aa 23 ~ 408 which the N-terminal leader was removed and most of the C-terminal
transmembrane-like domain was reserved was amplified by two PCR primers including EcoR 1 and Not 1 sites respectively and
a His6 codon cassette was added to 5'-terminal. The hZP3 insert was incorporated into expression vector pPICOK. The resulting
recombinant yeast expression vector was designated pPICOK-rhZP3. Linearized pPICOK-rhZP3 was transformed into Pichia pasto-
ris . After G418 selection the recombinant Pichia pastoris strains were identified by PCR and the rthZP3 was expressed following
the manufacturer’ s protocol. Following induction with methanol the thZP3 protein was secreted and dissolved into the culture
supernatant. SDS-PAGE and Western blot analyses showed that the apparent molecular weight of the expressed thPZ3 proteins in
yeast was smaller and a little size heterogeneity than native ones after purified with Ni-chelating affinity chromatography the fi-
nal product’ s apparent molecular weight was about 32 ~ 34KD and their yield more than 20mg/L.. We supposed that the C-termi-
nal transmembrane-like domain be useful for secretion of thZP3 into the culture supernatant and the expressed rhZP3 protein be
incompletely digested by proteinases of Pichia into shorter fragments which all were glycosylated inhomogeneously . Fortunately

the fragments of rthZP3 protein can be recognized in Western blot by the polyclonal antibodies to porcine ZP3 which has showed
a cross-reactivity with human ZP in vitro . It will be expected that the thZP3 protein expressed in Pichia pastoris not only has im-
munogencity say it can rise antibodies in vivo to prevent spermatozoa-ovum binding but also does not contain ovarian factors
that might be the cause of undesired side effects e.g. ovaritis and can be used as a safe immunogen in human antifertility vac-

cine research.
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