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Fig 1 The identifiation of reombnant shuitle plasmids pPIC®E (gh+ 1p28)
M1,M2 marker; 1: PCR production of 1 28 by primer 3,4; 2: PCR pro-
dudion of gh by primer 1,2; 3: pPIC6 G-( gh+ p28)/EcoR iv+
Xbaiv; 4: pPIC6 G-( gh + vp28)/Xba iv; 5: recombinant vector
pPIC6 G-(gh+ 1 28); 6: PCR production of gh+ vp28 by primer 1, 4;
7: PCR produdion of gh+ vp28 by primer AOX1

2.2 pPIC6aG(gh+ wp28)
, AOX1,
primel 2, prime3 4, primel 4 PCR,
1750bp 615bp 582bp 1197bp 5 6
gh vp28 ( 2
pPIC6aG- ( gh+ vp28)

2 PCR
Fig 2 The identification of positive strain genosome by PCR
M:Marker DL2000; 1: PCR production of gh+ 128 by primerAOXI;
2: PCR production of »p28 by primer 3, 4; 3: PCR production of gh
primer 1, 2; 4: PCR produdion of gh+ vp28 by primer1,4;5 6 control
fragments of gh and vp28 PCR
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Fig. 3 The amalyss of fusional protein GH+ VP28 expression
1: Western Bbt; 2: 96h induced by methanol;3: 72h induced by
methanol; 4: 48h induced by methanol; 5: control
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1
Tab. 1 The average weights of three group shrimp njected GH+ VP28 for 5 weeks
Time/ Week Group 1(xEs) g Group 2(x £s) g Control(x £s)g

0 4.04%0. 21 4.05%0 20 4.01%0. 17

3 8.20%0. 15 7.60%0 18 7.90%0. 17

5 9.80%0. 14 8. 71£0 19 8.52%0. 16

2.4.2 GH+ VP28 WSSV 100%, 3—5d ,
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22°C , GH+ VP28
GH+ VP28 9d WSSV
35% WSSV o (5
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g 80
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s 0 F ~—f#— group injected with WSSV
g group injected TN buffer
2 a0
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=
2 20 F
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5 WSSV

Fig. 5 Time-morality relatonship of each group of aayfish after infeded WSSV

1: group injected with WSSV: injected with TN buffer twice at 5 days interval and then infected WSSV 2 days later; 2: group injected with GH+ VP28 injected

with purified GH+ VP28 twice at 5 days interval and then infeded WSSV 2 days later; 3: group injected with TN buffer: injected with TN buffer twice at 5

days interval and infected with TN buffer 2 days later
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FUSION-EXPRESSION AND BIOA CTTVITY ANALYSIS OF CARP GROWTH HORMONE
GENE AND ENVELOPE PROTEIN VP28 OF PENAEUS MONODON WSSV

HAN Jias Shan, LONG Yan, MENG Xiae-Lin, XU Jin-Ping, LU Wei and WANG Jian
( State Key Laboratory  Virology, Wuhan Unwersity, Wuhan — 430072)

Abstract: Carp growth hormone is a secreted protein from growth gland for promoting carp growth. White spot syndrame virus
(WSSV) VP28 is one of the envelope praeins ading as a key factor to infedt the shrimp. Two pairs of primers are designed and
synthesized respectively according to the sequence of gene gh and vp28. The gh and vp28 DNA fragments were amplified by PCR
respectively. Gene gh and vp28 were fused and cloned into yeast shuttle vector pPIC6aC at the site of polyclone resulting to re-
combinant vector pPIC6AG-( gh+ wp 28) , gene gh lying in 5 end and gene 1p 28 in 3 end. Shuttle vedor pPIC6a & ( gh+ vp28)
were lineaized with Bstx1 and transformed into P. pastoris X 33 strain. Incubated transformant on YPD plate with 300mg/ mL
blasticidin at 30 'C for 72h. Selected positive clone and exiracted yeast gename for ident ifying with PCR by general primer AOX1,
primer 1,2, 3 and 4, respedively. Results showed that interest gene was introduced into target site of P. pastoris X33 genome by
homologous recombinat ion. After incubated in YPD medium a 30°C for 24h,4% yeast volume were transferred into BUGY medi
um to incubate. When ODgy, reached 4, engineered yeast were induced by methanol at ultimate concentration 0.5% with one time
every 24h for continuous 4 days. Fusion protein (GH+ VP28) is expressed and secreted out from host yeast. Supernatant were
wllected after centrifugation at 4800 1/ min for 10min at 4 'C. The molecular weight of the fusion engineered protein was about
66kDa, which was identified by SDS-PAGE and Western Blot analysis. The fusion engineered protein ( GH+ VP28) with 6 X his
tag a the C end was purified by Ni**— column diromatography and detemined concentration with Bradford kit. Protein ( GH+

VP28) was injected into two groups of crayfish to test activity of stimulating growth and protecting against wssv independently.
Test dda of stimulating growth were collected and analyzed with testing significance of difference of T inspection after 5 weeks,
and test data of protection against wssv were instructed by accumulative mottality curve after 19 days. Both of the test data indicat
ed tha the protein ( GH+ VP28) either stimulated crayfish growth by 20% percent faster than control and difference in statistics
between test and control group was significant or protected crayfish against wssv to increase livability by 65% percent. Results
showed that the fusion engineered protein (GH+ VP28) had the efeds of crayfish stimulation growth and protection against
wssv. As stimulation— growth agent, we employed mehod of injeding to test its effect rather than oral in order to take effed as
hormone. Though effect as st mulation-growth agent was not distinct, result still was exciting, and we took a valuable step for ex
ploring carp GH to apply on crayfish breed industry. As gene-engineering bioactivity polypeptide, protein (GH+ VP28) protected
arayfish against WSSV acting as subunit vaccine. Protein (GH+ VP28) supplied lower protection with 35% mortality than engt-
neered protein 1p 28and 1p 28-1p29 with 30%!'?'. We analyzed that natural structure of protein (GH+ VP28) was influenced in
some degree due to fusion, thereby, its fundion or bioactivity decreased correspondingly, nonetheless, test elicited us new thoughts

to going further for exploring function of fusion engineered protein (GH+ VP28).
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