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1 : 1xSYBR® Premix Ex Taq VII
11 400 nmol/LL  1xROX Reference
' Dye Il 40 ng cDNA 7500 PCR
(Applied Biosystems Inc.) ,
:95°C 15s; 95°C 5s 60°C
WSSV
34 s, 40 ; 1
(28.5+0.5) . . .
. (95°C 155, 60°C 60 s, 95°C15s)
C, 28 0( ) 6 12
24 48 72 96 120 156h R
1.3 SNP
RNA,
1.3.1 NCBI
3~6
6
3d , ’
WSSV ( ); 7 AY260151.2(PEN3-1) DQ308408.1(PEN3-2)
d ’ WSSV DQ153253.1(PENS5-1) DQ154152.2(PENS5-2)
( ) DQ308407.1(PEN5-3) AY669323.1(Penacidin)
12 RNA QRT-PCR 6
’ Trizol (Invitrogen) : AY260151.2(PEN3-1) DQ308408.1(PEN3-2)
4 , DQ153253.1(PEN5-1)  AY669323.1
RNA, RNA DNase 1 (Penaeidin)( PENI1- 1)
RNA DNA , DQ154152.2(PEN5-2) DQ308407.1
[M-MLV reverse transcriptase(BBI)] T-,d (PENS-3)
M 1 cDNA AY669323.1(PEN1-1) AY260151.2(PEN3-1)
18S rRNA ( D, DQ154152.2(PEN5-2) R PCR
PCR WSSV SNP AY669323.1(PENI1-1)
2 R PEN1-1-1 PEN1-1-2;
PCR 20 uLb s AY260151.2(PEN3-1) 1 ,
*1 AWHREA PCR3IMFS
Tab. 1 All primers used in the studies
(5'-3") /bp /bp
primer sequence(5’-3") amplification zone fragment length
T7d(T)12 ACGACTCACTATAGGGCTTTTTTTTTTTT
PENI-1-1 former TGGTCTGCCTGGTCTTCTTG 51-190 140
reverse AGGGTCTGGACGAGTGATTG
PENI1-1-2 former GGTTAGGACGCTGTTGTTCT 246-507 262
reverse TAGGCACATACATCCCACAT
PEN3-1-2 former TTCATGCCACGTTCTTAC 180-482 302
reverse AGGACCTGCTGGGACAAA
PENS-2-1 former ATCCTGGCTTTACAGCGTG 320-489 170
reverse CGTCATTCATTCGTGGAAG
18S rRNA former TATACGCTAGTGGAGCTGGAA

reverse

GGGGAGGTAGTGACGAAAAAT
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Fig. 1 Expression difference of penaeidins in hepatopancreas of Fenneropenaeus chinensis
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Fig. 2 Expression difference of penaeidins in muscle of Fenneropenaeus chinensis
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Fig. 3 Expression difference of penacidins in gill of Fenneropenaeus chinensis
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Fig. 4 Expression difference of penaeidins in intestine of Fenneropenaeus chinensis
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5 PEN1-1 WSSV SNP
Fig. 5 SNP genotypes of penaeidin (PEN1-1) found in anti-WSSV population of Fenneropenaeus chinensis
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6 PEN1-1 WSSV SNP
Fig. 6 SNP genotypes of penaeidin (PEN1-1) found in WSSV-susceptive population of Fenneropenaeus chinensis
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7 PEN3-1 WSSV SNP
Fig. 7 SNP genotypes of penaeidin (PEN3-1) found in anti-WSSV population of Fenneropenaeus chinensis
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8 PEN3-1 WSSV SNP
Fig. 8 SNP genotypes of penaeidin (PEN3-1) found in WSSV-susceptive population of Fenneropenaeus chinensis
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9 PENS-2 WSSV SNP
Fig. 9 SNP genotypes of penaeidin (PENS5-2) found in anti-WSSV population of Fenneropenaeus chinensis
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Fig. 10 SNP genotypes of penaeidin (PEN5-2) found in WSSV-susceptive population of Fenneropenaeus chinensis
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Tab. 2 SNP genotype distribution of penaeidin (PEN5-2) in ’ ’
anit-WSSV and WSSV-susceptive populations of Fennero- , ( s
penaeus chinensis
genotype
population
parameter AA AB BB ’
n 16 13 1 >
anti-WSSV total 30 )
population % 533 433 33 0~120 h
frequency
n 12 15 2 WSSV s 156 h
WSSV-susceptive total 29 > » 2
population % 414 517 69 . PEN5-2
frequency
D) 2P =20< s =599, i
P>0.05, SNP
WSSV WSSV >
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0~120 h , 3 SNP



652 18
> WSSV monodon using the EST approach[J]. Dis Aquat Organ, 2004,
61(1-2): 123-135.
, SNP . 7] ; ; ;
4 ( SNP cDNA [J1. , 2002, 37(6):
552-556, 565.
), 3 2 [8] Kang C J, Wang J X, Zhao X F, et al. Molecular cloning and
expression analysis of Ch-penaeidin, an antimicrobial pep-
SNP tide from Chinese shrimp, Fenneropenaeus chinensis[J]. Fish
161 Shellfish Immunol, 2004, 16(4): 513-525.
PCR-SSCP SNP [9] Kang CJ, Xue J F, Liu N, et al. Characterization and expres-
sion of a new subfamily member of penaeidin antimicrobial
’ peptides (penaeidin 5) from Fenneropenaeus chinensis[J].
Mol Immunol, 2007, 44(7): 1535-1543.
d > [10] Destoumieux D, Muinoz M, Cosseau C, et al. Penaeidins,
antimicrobial peptides with chitin-binding activity, are pro-
P— duced and stored in shrimp granulocytes and released after
microbial challenge[J]. J Cell Sci, 2000, 113(3): 461-469.

(1] , , . 1. (11] , , ,

, 2009, 2(3): 100-104. [3]. , 2009, 2(3):

[2] , , 100-104.

[31. , 2009, 37(1): [12] s , , . 1.
167-168. , 2004, 14(2): 105-110.
[3] , . 3] [13] , . H-FABP 1 SNP
, 2009, 29(2): 170-174. [J1.

[4] Destoumieux D, Bulet P, Loew D, et al. Penaeidins, a new , 2008, 36(11): 11-15.
family of antimicrobial peptides isolated from the shrimp [14] , , , MC4R
Penaeus vannamei (Decapoda) [J]. J Biol Chem, 1997, SNPs [J7. , 2009, 16(6):
272(45): 28398-28406. 817-823.

[5] Barracco M A, de Lorgeril J, Gueguen Y, et al. Molecular [15] s s s MSTN
characterization of penaeidins from two Atlantic Brazilian [J1. s
shrimp species, Farfantepenaeus paulensis and Litopenaeus 2010, 17(1): 44-51.
schmitti[J]. FEMS Microbiol Lett, 2005, 250(1): 117-120. [16] , , , Leptin SNP

[6] Supungul P, Klinbunga S, Pichyangkura R, et al. Antimicro- [ , 2008,

bial peptides discovered in the black tiger shrimp Penaeus

27(2): 251-257.



3 : WSSV SNP 653

Expression of three kinds of peneaidins after WSSV challenge and
their SNPs detection in Chinese shrimp, Fenneropenaeus chinensis
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Abstract: According to gene sequences, penaeidins (one kind of antibacterial peptide in shrimps) in genome of
Chinese shrimp, Fenneropenaeus chinensis, could be assorted into three kinds. In order to explore the expression
differences among the three penaeidins after WSSV challenge, real-time quantitative PCR was used to detect the
expression characteristics of these penacidins at different time after WSSV challenge in Chinese shrimp. Shrimps
used in the experiment came from the same parentage. After fed each individual the same dose of WSSV, 3—-6
samples were collected at 0 h (uninfected), 6 h, 12 h, 24 h, 48 h, 72 h, 96 h, 120 h and 156 h after infection. The
individuals dying in three days were regarded as WSSV-susceptive population, while those still living after seven
days were regarded as anti-WSSV population. The results showed that the expression of penaeidins was tissue
specific in four tissues of hepatopancreases, muscles, gills, and intestines, and the richness of expression and ex-
pression tendency from 0 h to 156 h was significantly different (P<0.05). However, as far as one tissue was con-
cerned, the tendency of expression for three penaeidins was similar in the period from 0 to 120 hours after chal-
lenge. For example, the expression of three penaeidins’ mRNA in hepatopancreas was 0 at 0 h, and increased at
6—24 h, then decreased at 48—120 h, however increased again at 156 h. The results suggest that the three kinds of
penaeidins have the similar biology function, though their DNA sequences were different from each other. Addi-
tionally, in order to study the correlation between penaeidins and anti-WSSV character, SNPs of each penaeidin
were screened using PCR-SSCP. No significant correlation was found between SNPs and anti-WSSV or between
SNPs and WSSV-susceptive shrimps (P>0.05). It seemed that the penaeidins of shrimps might mainly take part in
resisting bacteria, not in resisting WSSV.
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