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Tab.1 Three pairs of primers used in multiplex PCR for three genotypes of GCRV

(5'-39) /bp
type primer sequence (5'-3") PCR product
. PO1-F 5" GCC ACC TTT GAG CGC GAG AC 3’ 3
PO1-R 5" GTT AGG GCG GAA AGC ATA CCA GA 3’
I PO2-F 5" GCT GAT GCT GCA GAC GGC TAAAC 3’ 196
P02-R 5"TAATTG CCT GCT GCG CTG ACT 3’
o PO3-F 5" GGC GGC ATG AAT ATG TAT CGA CT 3’ 297
P0O3-R 5" TAT GTG ATT ACG CGG GTC AG 3’
PCR 25 uL ,
10 uL ,3uL P01 P02  PO3 5
(( 25 pmol/L,
POI-F  PO1-R P02-F P02-R PO3-F 21
PO3-R=2 2 13 13 1.7 1.7), 025 uL LA PCR ,
Taqg (TAKARA, ), 2.5 uL (TAKARA, 5 3
), 2 uLANTP(TAKARA, ), , 53.2°C , 30 35
PCR , 47.8°C ,
51.6C  53.2°C 54.6C 55.8°C RT-PCR :95°C
, 25 30 35 5 min ,94°C 30's,53.2°C 40's, 72°C 40 s, 30
PCR 1% , , 712°C 10 min;  GCRV-JX09-01
PCR (I ) 532 bp ;
1.5 GCRV-HZ08 (I ) 196
bp ; GCRV-HB-1007 (Il )
RNA, [16=181 RNA 297 bp ;  Hzo08
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3 (
1.6 2.2
KHV IHNV LMBV ISKNV 100 pL, Qiagen
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., 01(I ) GCRV-HZ0§(II GCRV-HB-1007
(Il ) cDNA 2.6%10° /uL
1.9x10° /juL  2.3x10°  /uL 10
1.7 , PCR lpuL  , GCRV-JX09-
2009—2011 01(I ) GCRV-HZ08(II GCRV-HB-1007
16 I ) 2.6x10* 1.9x10% 2.3x10°
) /ulL II
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1 GCRV RT-PCR
1: ; 2 8
RNA cDNA s 2:
HZ08 ; 3: HB-1007 ; 4:JX09-01 5:
HZ08 HB-1007 ; 6: HZ08 JX09-01
7: HB-1007 JX09-01 8: GCRV HZ08
HB-1007 JX09-01 ; M: DL2 000 bp marker.

Fig.1 Amplification result of GCRV multiplex PCR assay
Lane 1: negative control; Lane 2: cDNA of GCRV-HZO0S strain;
Lane 3: cDNA of HB-1007 strain; Lane 4: cDNA of JX09-01
strain; Lane 5: cDNAs of HZ08 and HB-1007 strain; Lane 6:
c¢DNAs of HZ08 and JX09-01 strain; Lane 7: cDNAs of
HB-1007 and JX09-01 strain; Lane 8: cDNAs of HZ08,
HB-1007 and JX09-01 strain; M: DNA DL2 000 bp marker.
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; M: DL2 000 bp marker.

Fig. 2 Sensitivity test of GCRV multiplex PCR assay
lane 1: negative control; lane 2—38: diluted cDNA of HZ08
(2.6x10°—2.6x10°copies/uL ), HB-1007(1.9x10°—1.9x10°

copies/puL) and JX09-01(2.3x10°—2.3x10°copies/uL)

respectively; M: DL2 000 bp marker.
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RNA
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Fig.3 Specificity test of GCRV multiplex PCR assay
Lane 1, negative control; lanes 2—-5: template with DNA or
cDNA from KHV, IHNV, LMBYV and ISKNYV respectively;

lanes 6—14: template with cDNA from HZ08, JX09-02, JX10-01,
HB-1007, JX09-01, GSRV and a new strain was isolated from
Guangxi Province respectively; M: DL2 000 bp marker.
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Fig. 4 Results of detection by multiplex PCR for partial suspected Grass crap hemorrhage specimens
Lane 1: negative control; Lanes 2—55: template with cDNA from 54 suspected Grass crap hemorrhage specimens;
M: DL2 000 bp marker.
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Tab. 2 Results of detection by multiplex PCR for 86 suspected grass crap hemorrhage specimens

type
item I 11 I I+1I I +II [T +IIT I +11+IIT
positive samples 8 39 2 5 0 2 0
/% positive rate 9.3 45.3 2.3 5.8 0 2.3 0
3
GCRV , PCR PCR,
[2-3,6] .
[3, 6,16]
PCR [21-22]
, I I I GCRY
3
, GCRV 3 , 3 GCRV 3

PCR : 532 bp 197 bp
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Establishment of multiplex PCR for detection of grass carp reovirus
and its application

ZENG Weiwei, WANG Qing, WANG Yingying, ZHANG Lesheng, LIU Baoqin, SHI Cunbin, WU Shuqin
Pearl River Fishery Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380

Abstract: Three specific primer pairs were designed based on the conserved sequences of different genotypes of
the grass carp reovirus (GCRV). 530 bp, 297 bp, and 196 bp DNA fragments were amplified and through
optimizing the reaction conditions and system, a multiplex-PCR was established to detect the three genotypes
simultaneously. Further studies indicate that the multiplex-PCR has good amplification efficiency, specificity, and
sensitivity. The detection limit was 260 copies/uL, 190 copies/uL, and 230 copies/uL for types I, II, and III,
respectively. The specificity experiment indicated that the primers were strictly genotype-specific. This method
provides a significant improvement in the detection, genotyping, and molecular epidemiological study of GCRV.
The detection results of 86 samples collected from 16 cities in the main grass carp breeding area in China using the
established multiplex-PCR method revealed that the positive rates of genotypes I, II, and III were 9.3%, 45.3%,
and 2.3%, respectively. The positive co-infection rate of types I and II was 5.8%, that of types II and III was 2.3%,
while co-infection of types I and III was not detected. The multiplex PCR for the three genetypes of GCRV were
highly specific for the corresponding virus genotypes, with high sensitivity. Preliminary epidemiological data
analysis by multiplex PCR indicates that type II is the most common genotype, and the phenomenon of combined
infection of different genotypes are in general population of grass carp.

Key words: grass carp reovirus; grass carp hemorrhage disease; multiplex PCR; genotype; epidemiological survey;
rapid diagnosis
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