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Construction the cDNA library of expression profiles of
penaeid shrimp WSSV and immune genes of crayfish with suppression
subtractive hybridization and cDNA chip

ZENG Yong! LU Cheng-ping! ZHU Jian-zhong’
1. College of Veterinary Medicine Nanjing Agricultural University ~Nanjing 210095 China
2. Nanjing Medical University ~Nanjing 210029 China

Abstract The cDNA of crayfish Procambarus clarkii infected with white spot syndrome virus WSSV  were used as tester and that
of the control as driver to construct a forward subtraction. A reverse subtraction was performed by used tester as driver and driver as
tester at the same time. The subtracted products were cloned into the PinPoint™ Xa-1 T-Vector. Then the recombinated plasmid was
transformated into DH5a. A forward subtracted cDNA library including 1620 clone and a reverse subtracted cDNA library including 400
clone were constructed respectively. Using sequences flanking the cloning site as primers 1514 clones were amplified from the 2020
clones constructed by suppression subtractive hybridization. 1221 clones of these were got from forward subtraction library and 293
clones from reverse subtraction library. After concentration and degeneration the PCR fragments were robotically printed onto nylon
membrane to make a cDNA chip. In the end 255 positive clones from forward subtraction library and 23 positive clones from reverse
subtraction library were detected by cDNA chip.

Key words Procambarus clarkii  white spot syndrome virus WSSV expression gene immune gene cDNA chip

2005-12-11
30170729 A/3362 -1
1967 -
E-mail zy110cn@ yahoo.com. cn

E-mail lucp @ mail. njau. edu. cn



cDNA

691

white spot syndrome
virus WSSV

Procambarus clarki

WSSV WSSV
4
56
cDNA
suppression subtractive hybridization SSH
WSSV
1
1.1
50 g
22 C 1
1.2
WSSV
18
* 0.01 mot
L~' PBS pH7.4 0.1
mL
3d
! -80 C
DNA 1.5 mL
K
8
PCR Zhang
2001
GenBank AF411637 WSSV
ORF21 1

P, 5 -ATG GGC GTC CAA GTT AGT-3'
P, 5 -CAA TAC AGA ATG CGG GTC-3'
DNA
PCR

PCR MJ RESEARCH INC PT-100™ PCR

10 x buffer 2.5 pL 25 mmot L~' MgCl, 3
L 2.5 mmol L~ dNTP 2 L P, P, 25 pumot
L' 0.5uL Tag Promega 1 pL 1U

1 L 14..5 pLL 25 pL
PCR 35
94 C 30s 43 C 30s 72 C 1 min
9 C 5 min
72 C 10 min
RNA TriPure Roche
Cat. No. 1667165 RNA
RNA
8
mRNA Oligotex Direct mRNA

Mini Kits QIAGEN Cat. No. 72022

SSH PCR-Select™ c¢DNA Subtraction
Kit CLONTECH Cat. No. K1804-1
3 SSH
tester driver WSSV
tester
driver
0.2% $X174 — Hae Il
digest DNA cDNA cDNA
tester cDNA  driver
SSH
PinPoint cDNA
DH5«a
96 1
mL DNA
15% -30 C
DNA
100 pL. PCR

H,O 64 pL. 10 x Buffer 10 L. dNTP 2 mmot
L™ 7.5 L MgCl, 25 mmot L™" 7.5 L Sp6 5
pmol L™' 5 pL Pinpoint 5 pmot L™' 5 ul Tag

Promega 0.5puL 2.5U0



692 30
1 pL 13 750 bp
PCR 9 C 30 s 58 C G3PDH 3’ 5’ PCR 2 4
30s 72 C 1 min 35 94 450 bp
T 5 min 72 C 10 min 10 C 3
T D
PCR PCR -
1.5 pL
285
cDNA cDNA
185
2 RNA
2 Fig.2 Electrophoresis of total RNA of crayfish
T D
2.1 WSSV PCR T experiment D control
PCR
675 bp 1353
1078
1 872 ~a— 750hp
603 ~a— A50bp
310
2000
1000 3
675 g Egg Fig.3 Results of the ligation efficiency analysis
1. 1 tester 1  G3PDH 3’
2. 1 tester G3PDH 3" 5 3.
250
2R tester 1 G3PDH 3’ 4.
100 2R tester G3PDH 3' 5’ M.

1 WSSV  PCR
Fig.1 Detecting WSSV by PCR
1. 2. 3.
4. M. marker DL2000 TaKaRa

1. control group female 2.control group male

3.experiment group female 4.experiment group male

2.2  RNA
RNA ODyyy/ODsg
1.80 1.83
18S RNA
2 18
S 28 S
2.3
G3PDH 3’ PCR

¢X174-Hae Il digest DNA

Lane 1. PCR products using tester 1 Adaptorl-ligated as the template
and the G3PDH 3’ primer and PCR Primer 1 Lane 2. PCR products
using tester 1-1 Adaptor 1-ligated as the template and the G3PDH 3’
and 5 primers Lane 3. PCR products using tester 1-2 Adaptor 2R-
ligated as the template and the G3PDH 3’ primer and PCR Primer 1
Lane 4. PCR products using tester 1-2 Adaptor 2R-ligated as the
template and the G3PDH 3’ and 5' primers Lane M. ¢X174- Hae Il

digest size markers

2.4 SSH
SSH cDNA
300 ~ 600 bp
SSH PCR  Marker
Marker
SSH 4
2.5

SSH Pinpoint



cDNA

5 693
1620 400 23 10 22
2.6 PCR
PCR 5%
1221
293 1514 500
bp
194bp 300bp 5
6
1353 Fig.6 cDNA chips
1078 D T
872 .
608 D control T experiment
310
3
4 SSH PCR
Fig.4 Electrophoresis of second PCR of SSH products
1~6 SSH SSH 1-3 910
SSH M ¢X174 — Hae Il
digest DNA WSSV
2
Lane 1 — 6 were respectively products of obverse SSH products of Yang RT-PCR
unsubtraction control  products of reverse SSH  products cDNA
unsubtraction control products of skeletal muscle SSH products of
unsubtraction control Lane M X174 — HaeIll digest size markers
wn e SSH
WSSV
1353
1078 WSSV
872
603
310 cDNA
SSH WSSV
5 SSH PCR 1620 400
Fig.5 Electrophoresis of PCR products of PCR
the inserted fragments of SSH 1221 203 ¢DNA
1~8 PCR M Marker $ X174 Hae II 255 23
digestion
1 -8 were respectively the PCR products of inserted fragments M
Marker d X174 Hae 1 digestion
2.8 cDNA
2 Roux "
281 RT-PCR P. stylirostris

278

255

WSSV LPS 1 3-



694 30
LGBP LGBP 1999 274 26085 — 26090.
LPS _ 2 YangF HelJ Lin XH et al. Complete genome sequence of
. . the white spot bacilliform virus J .J Virol 2001 75 23 11811
prophenoloxidase activating 0.
system p roPO RT-PCR 3 van Hulten M CW Witteveldt J Peters S et al. The white spot
proPO 8h syndrome virus DNA genome sequence J . Virology 2001 286
24. h 7-22.
4
J. 2001 25 1 47-51.
5  Thornqvist P O Johansson M W Siderhiill K. Opsonic activity
of cell adhesion protein and beta-1 3-glucan binding protein from
two crustaceans J . Dev Comp Immunol 1994 18 1 3 -12.
12 Roux n 6 Hall M Wang R G van Antwerpen R et al. The crayfish
PCR plasma clotting protein A vitellogenin-related protein responsible
39 h for clot formation in crustacean blood J . Proc Natl Acad Sci
USA 1999 96 1965 —1970.
7
I 1999 31 5 11-12.
WSSV 8 M .
1996.
9 van Hulten M C W Westenberg M Goodall S D et al.
Identification of two major virion protein genes of white spot
syndrome virus of shrimp J . Virology 2000 266 227 —236.
WSSV 10 van Hulten M C W Witteveldt J Snippe M et al. White spot
syndrome virus envelope protein VP28 is involved in the systemic
infection of shrimp J . Virology 2001 285 228 —233.
WSSV 11  Roux MM Pain A Klimpel KR et al. The lipopolysaccharide
and B-1 3-glucan bonding protein gene is upregulated in white
spot virus — infected shrimp  Penaeus stylirostris J . J Virol
2002 76 14 7140 - 7149.
12 Aspdn A oderhill K. Purification of prophenoloxidase from

1 Tsai CW Chang S C Chang M F. A 12-amino acid strech in the
hypervariable region of the spike protein S1 subunit is critical for

cell fusion activity of mouse hepatitis virus J .J Bio Chem

crayfish blood cells and its activation by an endogenous serine

proteinase J . Insect Biochem 1991 21 363 —373.





