38 2
2007 3

\Vol.38, No.2

OCEANOLOGIA ET LIMNOLOGIA SINICA Mar., 2007

PCR M3 i H 4R & AEmE(WSSV)
R BA RV IR T

1,2 1 1% 3
1 266003; 2. 264025;
3. 266071)
RE PCR PCR
(WSSV) PCR WSSV, PCR
235hp, 0.1pg WSSV DNA , PCR 15
: 10—10° , PCR
WSSV , PCR
PCR PCR
2.4><10°—2.4><10"
KER PCR, ,
FERSES Q789
(white spot syndrome virus, PCR
WSSV) 1992—1993 UNG ( ,
’ . 1995 2003) PCR DNA
(Lightner, 1999) '
WSSV , 3— : : PCR
10 100%( f# ,1995) WSSV PCR
(WSSV) :
’ WSSV PCR :
' PCR ,
WSSV
: (polymerase chain reac- ' .
tion, PCR) DNA MRS5
(Kim et al, 1998; Kasornchandra 1.1 3Lk #t%
et al, 1998; , 1999) 15 (Procamburas
PCR : clarkii, ), 2003 8 7
DNA , DNA , 1 8 14
PCR WSSV ,
' SEMP DNA PCR
* , 30371111 973 , G1999012011
(2004); , 043301
: 264025, E-mail: yandch@tom.com
: i , E-mail: huangjie@ysfri.ac.cn

: 2004-10-25, : 2005-05-30



2 : PCR (WSSV) 147
; PCR DIG , 65 6—16h; 2><SSC/
, Davidson’s 0.1%SDS 0.1><SSC/0.1% SDS ;
DIG 30min,
1.2 PCR 5|¥p#igit NBT/BCIP
WSSV DNA (Yang et al, 2001;  (2004)
van Hulten et al, 2001), Primer Premier 0 &=
5.0 PCR 5'-CCAA-
GACATACTAGCGGATA-3'(0;) 5-GACGACC- 2.1 PCRHEVKHRBE
CTGACAGAATTAC-3'(0,), 235bp 1 , 100—0.1pg 235bp
GenBank BLAST , WSSV , 0.01pg—a0.1fg
100% , PCR- WSSV
13 REH PCR I M ER bR BE PNA 0-1p9
25ul 14.25ul, 10>
Buffer 2.5ul, 25mmol/L MgCl, 2.0ul, dUTP
dTTP  dNTP 2.5ul ( dATP dCTP
dGTP  2mmol/L, dUTP 4mmol/L), 10umol/L
2.5ul, 5U/ul Tag  0.25ul, 1l
PCR 95  2min, 1 ; 95
30s,54 30s,72  1min, 35 ;72 5min,
1 , 1.5%
1 PCR WSSV DNA
PCR 10 Fig. 1 Detection limit of WSSV DNA by PCR amplifica-
tion
WSSV DNA , 10 1—6: 100pg—1fg 10 WSSV DNA
10ng/ul—0.1fg/ul (10 1 0.1 0.01ng/ul; o N:
1 0.1 0.01pg/ul;1 0.1fg/ul), 25l
1ul ’ 22 BIKEXRER
1.5% , WSSV , ,
PCR 7 , 10 15
1.4 WSSV DNA HJEE PCR 10 wssv
DNA WSSV PCR ’
WSSV DNA( PCR ,
, 2003) : SEMP PCR
DNA( , 2000) 23 PCRIAMMZELBERBREHN PCR RN
15 BEYGH % PCR
DNA 10—10° 10 PCR
, DNA PCR
| HoE 6 ( 2 1), 10—
10 ( 2 2—7),
’ 10'—10° ( 2 8—10) DNA
1.6 FARBFRSAHIER DT ERNER DNA ,
DNA 10min, ( 2 P ( 2 N
1ul , 80 2h , N9 :
65 0.5—2h, DNA PCR 1



148 38
, PCR 0.1pg WSSV DNA, ing, 3 10?
2 10° DNA, 102
DNA, 10° DNA 1ng/ul WSSV DNA,
DNA 0.1pg/pal WSSV DNA, DNA WSSV DNA
DNA WSSV DNA 1ng/ul><10®  100ng/pl, 2

0.1pg/ul><10° 100ng/ul, 100ng WSSV DNA
PCR
: WSSV 3x
10°bp, DNA 324.5,
WSSV DNA 324,53 10°=
973.5>10° 100ng WSSV DNA =100ng /
(973.5><10°) 1.027><10°nmol; PCR
10umol/L>=<2.5ul  2.5%107?
nmol; 2.5>107%/ (1.027
=<107°)=2.43><10"
2.4><10* PCR
2

2.4>10°—2.4>10%,

MI 2 3 4 5 6 7 8 9 10 P N N

bp
235

2 PCR
Fig. 2 PCR Detection of WSSV-injected P. clarkii sample
M: Marker; 1—10: 10 DNA;
P: N N

2.4 PCR MM ROKBRRHHEIZILN

3 , DNA
10 102 DNA
( 3 1-3), 102
DNA (2004)
WSSV DNA
1 2 3 4 5

2.5 PCR PAMEEITF 8RR A LD AN &2

(1995)
WSSV :
WSSV ,
, PCR

Fig. 4 Histological morphology of WSSV-injected P.
clarkii gill
=20pm
3 e
PCR )
1) . PCR
(2)
7 8 9 10 N

3

1—10: 10

DNA
Fig. 3 Dot-blot hybridization of WSSV-injected P. clarkii gill DNA

DNA; N:



2 :PCR

(WSSV) 149

Taq ,
3) : DNA
PCR
DNA 260nm  280nm
: 18 :
PCR

DNA, Taq ;
EDTA ; K
DNA

PCR DNA
, PCR

, 2003)

PCR ,
DNA )

DNA PCR

10—10°
, PCR
PCR

, PCR
PCR ,
2.4>10%,

2.4>10°—

(ANTP Mg** ) ,
PCR ,
dNTP  Mg?

( , 2003) ,

PCR PCR

—~

2) ,
, PCR

, PCR

15
, 6.6%
( , 2000)
DNA,
WSSV DNA ,
, , PCR
, PCR

WSSV
WSSV

WSSV
PCR

WSSV , PCR

z £ X ®

, 2000. PCR
(HHNBV) DNA
, 21(1): 8—12
) ) , 2003. PCR
(WSSV) UNG
, 24(3): 29—33
, 2004. PCR-
(WSSV). ,
14(3): 33—36
, , 1999. PCR
, 39(2): 171—173
, 1995.
, 16(1): 1—10
J, Dw | , ,
, 2003. . 3
, 483—485, 605—607, 610
Kasornchandra J, Boonyaratpalin S, Itami T, 1998. Detec-
tion of white spot syndrome in cultured penaeid shrimp
in Asia: microscopic observation and polymerase chain
reaction. Aquaculture, 164: 243—251
Kim C K, Kim P K, Sohn S G et al, 1998. Development of a
polymerase chain reaction (PCR) procedure for detec-
tion of baculovirus associated with white spot syn-
drome (WSSV) in penaeid shrimp. Journal of Fish
Diseases, 21: 11—17
Lightner D V, 1999. The penaeid shrimp viruses TSV,
IHHNV, WSSV and YHV: current status in the Ameri-
cas, available diagnostic methods and management
strategies. Journal of Applied Aquaculture, 9: 27—52
van Hulten M C W, Witteveldt J, Peters S et al, 2001. The
white spot syndrome virus DNA genome sequence. Vi-
rology, 286(1): 7—22
Yang F, He J, Lin X et al, 2001. Complete genome sequence
of the shrimp white spot bacilliform virus. Journal of
Virology, 75(23): 11811—11820



150 38

PCR FALSE NEGATIVE RESULT IN WHITE SPOT SYNDROME VIRUS (WSSV)
DETECTION

YAN Dong-Chun*? DONG Shuang-Lin', HUANG Jie®

(1. Aquaculture Research Laboratory, Department of Aquaculture, Ocean University of China, Qingdao, 266003;
2. Department of Life and Science, Ludong University, Yantai, 264025; 3. Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Qingdao, 266071)

Abstract Based on whole DNA sequence of white spot syndrome virus (WSSV), a pair of primer was de-
signed for the detection of WSSV with Primer Premier 5.0 program. The primer pair was 5-CCAAGA-
CATACTAGCGGATA-3 “and 5 “GACGACCCTGACAGAATTAC-3 “with a product fragment of 235bp, whose

PCR detection limit was 0.1pg WSSV DNA. 15 Procamburas clarkii were injected with WSSV inoculum. One
side gill of dead P. clarkii was fixed with SEMP to extract DNA for PCR and probe dot blot hybridization. For the
samples with negative PCR detection result, the other side gill was fixed with Davidson’s solution for routine
paraffin section. A negative result occurred in all 15 WSSV inoculated P. clarkii in PCR detection. The DNA of
the negative samples was then diluted 10-fold consecutively from 10 to 10° times for PCR. The detection showed
that positive results occurred when DNA sample of PCR negative was diluted to 10—10° times. No anticipated
product appeared in the samples diluted to 10°—10° times because the templates were too rare. Since all the posi-
tive and negative controls were normal, we believed that false PCR negative result occurred in undiluted sample
DNA. In DNA probe dot blot hybridization detection, DNA of PCR-negative sample and its 10x and 10°x- time
diluted solutions were all positive. Inflate nuclei, destructive and necrotic tissue were observed in P. clarkii gill
tissue section. Results of DNA probe dot blot hybridization detection and histopathological section showed that P.
clarkii gill tissue was seriously infected by WSSV, which proved again that the negative result of PCR was false.
Since the templates that diluted 10—10° times was positive in PCR, the false negative result was probably resulted
from too many templates that reduced the ratio of primer to template and lessened the PCR. Based on PCR detec-
tion limit and template dilution times, the best ratio of primer to template for successful amplification was
2.4x10°—2.4x10". The false negative ratio was 6.6% for 1 false negative result in 15 WSSV injected P. clarkii.
The ratio would be higher if the template was purified WSSV or WSSV DNA. So the PCR false negative result
should not be ignored and the application of PCR technique in WSSV detection should be considered. PCR nega-
tive result arisen from excessive templates appeared only in extreme situation such as artificial infection or dead
shrimp in explosive WSSV pond, which is very unlikely occur for the samples with low WSSV content. PCR false
negative result arisen from excessive templates can be avoid by template dilution. A reliable way to check PCR
false negative result was to use another detection method at a time.

Key words Polymerase chain reaction (PCR), False negative result, White spot syndrome virus (WSSV)



