1P sH
201249 A

NS 0 N 3

JOURNAL OF SHANGHAI OCEAN UNIVERSITY

Vol.21, No.5
Sep., 2012

XEHS: 1674 -5566(2012)05 - 0756 — 07

Bz F| dsRNA | Fr 2 R 46 0 5 2 FE B7 7 9% 55 B R & R 3¢

T 4+, % S, BAE
(IR AL B KPR R AR E, L

201306)

# E. M\E A (Ctenopharyngodon idellus) H Il 5 5& LR £
PRI ) R G i B B A (CIK) PR BUR B R E A
dsRNA, B3k .7 HH 7K A= W Ji7 00 35 5 () 2 #) i B AR AIE
5 A a4k Hg FLAC( full-length amplification of cDNA ) £ R ™
HRFREN 4 N2 KERH R B TT . RF
%\ BLAST s R 8 Hooh 3 MR H 4 F B 5 GCRV-873 5§
5.9.10 F Bt ERIR, 7340 1 ANEEYH F Bt 5 GCRV-HZ08
511 B BE R R 5 (R AR peokt o (8] B AR AE B A A [F] 19
WEER, BB RFE—-MASRE, REC LKW
GCRV-HZ08 25 5.9.10 J B it T 3 XI5 4% 20 B i 3
&\ RNA j#47 RT-PCR &I H-MIF , 45 R BAax 3 MBS
GCRV-HZ08 %5 5.9.10  BR ¥ B A 99% [R5, KA & H
FiRE B TMAEMRARRENZR SRNA, FiHR
ARl 4 5 GCRV-JX01 1 GCRV-JX02, B iz dsRNA
MFPAGIE T GCRV JRRE AR & B, 0 B & W 7 I

MRER: FAFHIURE R FE AR
RN CERRRZ —, T HERA
dsRNA 4 AL B 52 7% 1 1A =) 2 Bk (6] 1 2
RES, 2R FHFFH R K
oL R4 FLAC HOR AT ELBRER S 38
KL GCRV s Bk B A F B, WY
R R R A B A i T
LIB%E GCRV JATHIBR RIFIE . D52
FABETs Beda 7R T 207 s X AR B B P Rt
HR A A B V7 DI B P A B BR A TR K
e, O A I I SR B SR A T R
s =1

KEEA: dsRNA JIF ; K500 ; 7 P i U
5 Re g

HESES:S917;S 941.41

BHIWATREMBHER A T — M BoR 5,

Fo A SR R A N IRK RIS B 23%
A R HE B0 G R AR AE R 30% U
bo FEEEFTA RS, 5 A IR B (grass
carp reovirus, GCRV) fEE & A, R S E W E
Y L R — R AR G 1 R BOBE M o B R
9o IR R I TR K SR 58 Hh e O 58 S Y TR R 2 — o
A8 Wi I 7 2 TC B B Y B R BUZ AR ST 1 IE
“AEAORL T, R 11 ZR T B BUEE RNA
2%, B T 7K 4 R 7 9% 22 J8 (Aquareovirus,
ARV) ,2iZJE A PR RBE R, E
GCRV RHAHILG 7 MM ER, MBS T &
B R E/MEKUCE LA VPL ~ VPT 5 Ho VP2 (5
Fi5etE RNA RE ) F VP4 G B 4E 5tk NTP i

fs HHA: 2012-02-12 f&E H#A: 2012-03-20

XEAFRARAD: A

FHER)BERNASEER. WERENINH
BEEBRSMER S FEB T, VPS 1 VPT 4H B
FRLFHSNZE EAK TS, VP3 F1 VPO 14 B 5 1Y
WEZEEB K5, VP & B N B NS E B K5
B

FAAFFH IR 3'TC PolyA BE5H , &1~ 5
BRIE] 731 22 S 85K, (R IR I A, o i R I 8t
F1913#47 RT-PCR {7 24 9 8 2 2L R 41, BF
SUHCIE [H 4 45 1 F 2 BB # 2 R 22 18 . MAAN
417 SPAT 7 R ZE A b #it 9 9 FLAC ( full-
length amplification of ¢cDNA) £; A& , B LA Xt o 51 3k
K ¥ dsRNA g8 2L R 4 P 5 #7145 (22
IRRAHBIHEZ G TREZFR. EEHK

E&WMHE: HEARFHFELEE (31072244) 5 BWGTHTIAA 712 (10PJ1404800 ) ; FLAR M 7= Mk B R A R 8 % T ¥t 4 ( CARS46-

12)

fEEEN: £ £(1987—) , 5, B-LBF5EA: , B9 18] K P9 ¥ o E-mail ; tutumissyou@ 163. com
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W IR R, R GCRV-873 #i1 GCRV-
GD108 58 A% T 44 R 24 I Fe , X T I e 1) Fv- Bk
RGN AR I LR . AP L 2 H
PP R TT A A B R E , HEZ .
TR, A2 AR H) FLAC iR B3R T
TEYL VY B #1537 58 X B £ I Jf 900 25 A [R] 2 #R 7E
Al —HtpRE P IR A B IR, T U BT i
PR I R AR S A B R 2% . A3
BE—B R T 2 T EOARAE A I 0% 3
FriE IR A TRt T R Y AT e

U RPR

1.1 SRIe##

£ B 24 0 ( CIK) Py A SE 56 38 fR A7 5 A I
J IR 5 R B 53 B A5 5] s Medium 199 3557
W B BT Y Z= 3 /Y &) ; Trizol Reagent W) H
Invitrogen /A7) ; 5113 B B A TAY) TRA R
N B ; PrimerSeripit 1555 s EEE B TaKaRa 2y
75T, RNA % 381 [ NEB /A 7 ; iProof High-
Fidelity polymerase ¥ H Bio-Rad /\ ] ; RNeasy Kit
W B Qiagen 22w ; HARHN (7 #r4k) 90 B 4L
SEEYAF .
1.2 H#AHRESKRE

R AT 2011 4 8 H R AILVER B
DX SR AL £ ML R Wt 3 , AR R ) R B Ay
FE 835 R HE B S 70 0, JR 3 B Bk BOR FE A,
mISEE = -80 CIRFF
1.3 RENSBESES

LA BRI S ik, BHE A
AU B S HZ R . 8 000 r/min B0 30 min, i
5 BV, AL UE R I g , R U8 v ( BP D 5 B2 W)
T4 CHRAF. BUREEBURY: CIK 4, W5 40
2 B B 0 240 s AR R0 (CPE ), Wi 4k B i,
T -20 CHRAF
1.4 FEEFEARN

FIFE B4 dsRNA 932 B 5 % MAAN
% I HTF 1% BB WG L Tk P T
1.5 FLAC £ ARHR A5 EEL

A4 MAAN 2510 ) FLAC £ A 53 i p 5
FE A 2K cDNA,
1.5.1 dsRNA 3'fjn$z3k

500 ~ 1000 ng ZE 4k Yy dsRNA 5 500 ng
anchor-primer 7E T, RNA ligase (10U) BI/EAF,

4 CRMAFR
1.5.2 EHE™YRAL

BT ) 24 7 % R RNeasy kit YiH] 43
BT
1.5.3 c¢DNA B& 1

ik 15 B M dsRNA Wi % RS B & %
PrimerSeripit %6 %% SEEFULEH o
1.5.4 Ea5|¥ PCR ¥ 1%

PCR 1K % £%# iproof HF Polymerase i8] 33,
JZR 2544k 298 °C HiAE 1 3 min;98 °C 10 5,62 °C
30 5,72 °C 2 min, 3t 35 MER; & )5 72 CLEfH
10 min,

1.6 PCR /=4 T-A T=[E

PCR =¥y 4tk )5 #47 3" In dATP [, 5 %
& pMD19-T %42, %4k E. coli DHS o, 35 T5F
FUNVUARAY LB [E K5 S B 85 537, #E47 1 B B
e, BHPE TR A TAY TRARA R
1.7 GCRV M6 K Exy4s 314 PCR &

TR 5] 4 Detection-F / R ¢ Hl
PCR J% i 4k #15% SENG %7 Mg s %"
1.8 WIEFAEM GCRV fxE

#R$E GenBank #2351 GCRV-HZ08 %5 5.
9.10 Bt F %, i A%k {4 Primer Premier 5.0 %1t
5|4 HZ08-S5-F/R ,HZ08-S9-F/R.HZ08-S10-F/
R, HY 44 7 Bc2y2h 500 bp, PCR [ i 544 : 94
CHAHE 3 min;94 C 30 5,58 C 30 5,72 C 1
min,35 MER ; &5 72 °C ZEf# 10 min,

1.9 RFIaH

¥ W F 15 2 ¥ 5 SEQMAN R 4
(Lasergene, DNAstar) 8%, 43 B¥ A% H BR Fr 51 i
47 BLAST ##& . 3 CLUSTAL-X 1. 81 X} JX01
segment 9 Fl JX02 segment 11 f{) & B8 7 5 47

EEXF 34T, MEGA 5 SR{FHE RGN o
®1 HEETABSIYEFS
Tab.1 Primer sequences for amplification
% K FFI(5' -3")
h . p-GACCTCTGAGGATTCTAAAC/isp9/
AnCROTPIMEr TCCAGTTTAGAATCC-OH

(BamH 1) GAGGGATCCAGTTTAGAAT

5-15-1

CCTCAGAGGTC
Detection-F ATCCCGTATATCTATGGCTT
Detection-R TTGGAGACGAACATAGACGC
HZ08-S5-F TACCTAAGTCCGTTCTAACTGCTAC
HZ08-S5-R CACGTCAGTCGGACTCGGAT
HZ08-S9-F TTGGACATCTGATCGGCTCAGCT
HZ08-S9-R CAACTGGATCAGTCCAGGGGAG
HZ08-S10-F AATGGTCGTGGATTCGATGTGCT
HZ08-S10-R TAAGCGGAGCAGAAAACGCATCAAG

http: //www. shhydxxb. com



758 B\ W ¥ K ¥ % #H 21 %

2 iR

2.1 REFRSHEMBLEESEHE
K 10 B A 2 O B A i R CIK 20,
BLEEE 2 d, BT B A B R A0 R R

(CPE) . RIUNF 4T, 40 =R B
RAT DL T /MACE 1 5 2 BiR) o (Rl L
PRGN MR A B — R (B L AP 3 TR .
MR SRRV E IR & A GCRV,

B1 FERRCIK AfENARRERE( x10)
Fig.1 Cytopathic effect after virus infection in CIK ( x10)
L IEWAM; 2-3. SRR R dn i E B A A R .

2.2 REERAFEEERS T

i REHE 4 dsRNA FH 1% By s b 5 Jic Fia Tk
AT B, SR B B B R R A
7 H BB ) 7K AR P i I B 2H B PR AE , | T
BAES &R ST EERE, DB, H
AR IR KT R /N FZE B R (L) (B (M) |
/NS)3 A BRI T BB 2) , S E KBS T
B AR G A K AR P I I T P sl A e

‘ / FiB K/h/kb

B2 REEFAABKEL
Fig.2 Electrophoresis of the genomic dsRNAs
of GCRV

2.3 GCRV M6 FEt# PCR #&ill
35 P 4 SRR S i RHE G i CIK 48

http: //www. shhydxxb. com

Mirp 3R BUE RNA, i GCRV M6 Jv Bs 5 A T
5|4 ( detection F/R) i#4T RT-PCR § "3, ¥y 1
5 B R Be—BU 4, KN30 500 bp (&
3) BIATLVY R B X B R e T GCRV,

bp 1 2 3 4

B3 mEEEA M6 i PCR &

Fig.3 Detection of GCRV M6 by PCR
1. DL5000 43 F#A5ME; 2 -3. 4354 RT-PCR Al #1421
OGR4 4. BEXT R

2.4 FIA FLAC H# ARy xS ERHMN cDNA
FLAC-PCR 45 R 87, (/i Taq 5 B3
B SRR, ARG HRREREA, X
Jl iproof HF -5 B AN T4 i 55 1 ZE I ALY
B, BARR RAEY 38> (B 4) o B iproof HF
R 1E A% FLAC-PCR ¥ 347§ .
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bp 1 2 3

B KA/kb

4 FLAC Ay HEEIHFREEEARKEE
Fig.4 Electrophoresis of the viral genome
generated by FLAC
1. DL5000 73 F 845k 2 -3. 203 K 1 Tag B4 HEHI iproof

2.5 BMAERALHRMNFLERNN

FLAC AR PT84 R 5 4 Be b, 4 4 3
B H B I P 2 AT 518, BB R R . XX
4 BE R IS5 AT /0T, R BLEL 57 Fn 37 B
A B I i DI 7 5 PR 4 A MR B AR AE (B
2) . BLAST 5558, Hrb 3 NEFE KIRF 5
5 GCRV-873 ) S5.S9 Fi1 S10 #8 )5 FF 4 R IEHE =
K 99% ,1 MRRAWZEEF 5 GCRV-HZ08
S11 7 % [A 8 # i5 3] 99% , W GCRV-873 5
GCRV-HZ08 ff)F 51 2= 1 EL e K™, W1 8 40 A
TR IR 2 TR, 0T BB X BT Al 2
HIZ4E 0T B FLAC IR 2IM 4 NERE K

HF 347§ PCR §" 8 5 5L 41, B w44 oM JX01-S5/59/S10 F1 JX02-S11
x2 FIoH
Tab.2 sequences analysis

¥ 3 FFIB B EHE (ORF)

273 FH R B K BE/bp

5'NCR 3'NCR K JE/bp AR H

segment 5(S5) 2239 5'GUUAUUU---AUCAUC 3’ 2 184 727
JX01 segment 9(S9) 1130 5'GUUAUUU---AUCAUC 3’ 1 056 352
segment 10(S10) 909 5'GUUAUUU---UUCAUC 3’ 828 276
JX02 segment 11(S11) 1104 5'GUAAUUU---UUCAUC 3’ 930 310

2.6 APCRUFHERGHRERBIEEHE
ERRRE

9T B\ kL 2 & FEfE GCRV-873 Al
GCRV-HZ08 W F % 3 #&, 8 #&# GenBank H
GCRV-HZ08 f5% 5.9.10 5 BJF 51, ¥ it 5] %t
KRB M #E1T RT-PCR, 5 R B 5 H
W B—BU A, R/NERZ Ry 500 bp (& S) .
PCR =I5 5 4 BLAST 3, BRiX 3 AN Bk
#7515 FLAC B 7 B 45 #5 GCRV-873 1
[ ) S5.S9 1 S10 &K 31 2 F 8K, 21435
5 GCRV-HZ08 f56 5.9.10 75 Bt i[RI U8 1 3
K 99% . ZM, AT N RERELE dsRNA
5T 55 GCRV-873 1 GCRV-HZ08 :[H 4H
RBR R BEIRIVR Y 2 B 2 B R A, I 3 P ko
FAlar 4l GCRV-JX01 F1 GCRV-JX02,
2.7 ETNFERHERGELH
2.7.1 JXO1 4k

FTF JX01 55 9 ZEA R BT R
Gk A o B 45 SR K B, IX01 JR#EAR 5 GCRV-
873 BRI, FRG KR, T -5 HoAt 1) 7K A i
[ I A 22 BT (& 6) o

5 GCRV-HZ08 F#krY 5.9 7110 FEH PCR &
Fig.5 Detection of 5, 9, 10 fragment of
GCRV-HZ08 strain
1. DL5000 4y F & ¥ruE; 2 —4. 45k 5]4%) HZ08-S5-F/R.

HZ08-S9-F/R HZ08-S10-F/R PCR ¥"#; 5. BHH:*} R,

2.7.2  JX02 FEALIAHE

FF IX02 FI5E 11 REA R BRI ERN R
kAL 2 B4 SRR B, JX02 JEEE k5 GCRV-
HZ08 HARRA, RG R R IR, -5 H A KA
M IR R A R (B 7) .

3 e
A I P00 B 2 TR E 4 B E A — AR
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IR, T R E A AR KR, B RS
7 4 ( Piceus ) \Z 184 ( Pseudorasbora parva) 2
H AT 5 = 55 B PR B S I VR TT B, &
HIETEHE T B M RIZ B R . B T H A
[ I FE A [ R [ R DRI , S 38 AR 3P 1
22 , R X A [l X AT e 2R ) 5% i s 4 R
3 PR LR S I R K R SR, A BT E
o0 i 2 AR PN Rp S M 5| 7 4T RT-PCR A, HiE

SRR T AN IR . 7RI EERE b
—B A FLAC AR BREF 2 EH A R B
P3N, Fr 5 43 Bt 3% WA 78 1% b X [R] Bsf 35 47 7 A
GCRV &8, /-5l 4w 4k JX01 1 JX02, HFiz
Ao I B £ I 7 I8 5 S [R MR R [ 7 A B 4H 4%
BRI IRE, AR BRSE B RERE, W
W REFETL VY S50 X A7 #E B Ak GCRV Jk 3 1R & 8%
e,

41| Grass carp reovirus strain GCRV-873

481 7301
9%

Grass carp hemorrhagic virus

Golden shiner reovirus

| American grass carp reovirus strain AGCRV_PB01-155

99 I American grass carp reovirus

0.2

Grass carp reovirus strain GCRV-GD108

6 ET JX01-89 FFIIHMEEH RS
Fig.6 Phylogenetic trees based on the amino sequence of JX01 segment
9 with counterpart segmentsfrom other reoviruses
KSR A AR ¥, £ K A 1 000, 4595 7 GenBank % 5% 5 4l F : Grass carp reovirus strain GCRV-873: AF403395. 1; Grass carp
hemorrhagic virus: AF284504. 1; Golden shiner reovirus: AF403406. 1; American grass carp reovirus strain AGCRV _ PB01-155:
EF589106. 1; American grass carp reovirus;: NC_010592.1; Grass carp reovirus strain GCRV-GD108 . HQ231205. 1,

| Grass carp hemorrhagic virus
98

| Golden shiner reovirus

Grass carp reovirus strain GCRV-873

| American grass carp reovirus strain AGCRV_PB01-155

991 merican grass carp reovirus

| Grass carp reovirus strain HZ08
100" Jxo2

0.2

7 BT JX02-S11 FF IR Y R Gridt 4L
Fig.7 Phylogenetic trees based on the amino sequence of JX02 segmentl1
with counterpart segmentsfrom other reoviruses
K AR ARSRE: , 25K R 1 000, 45957 GenBank % 5% 5§l F : Grass carp reovirus GCRV-873: AF403397. 1; Grass carp hemorrhagic
virus: AF234321. 1; Golden shiner reovirus: AF403408. 1; American grass carp reovirus strain AGCRV _PB01-155. EF589108. 1;
American grass carp reovirus;: NC_010594. 1; Grass carp reovirus strain HZ08 : GU350748.1,

SPAT ( single primer amplification technique )
FARM % dsRNA 35 5 1 7 ¥ 5 256 J ) SR AR A
#5o FLAC FiAK — AT 37 & MR 5 | 0 A
JTE dsRNA 3" Wiy, 481 T 300 5% ) BB AR
AT REGS Y 1Y B 4H 424K cDNA, ARFS
R RL) RNA glifb il &, U T 258 RNA
R K BE (BT W B 0 v, B RO/ T RNA [ i A
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PR B T X R R 4 7 B (5.9.,10 A 11
Fr B BIREURCR AR R . M T7 1k BAR BEAE
JELS1E] IR B R 2 R A P, HAEI
Horp R o W5 B 2P 51 (BN K Sy — oA ) 2 £
I iz e 3 S AR B Ay PR | 2 BRI 7 2k

Xt JX01 f) 3 NEEH 4 R B AL H BRIF 51 3
R, S5.99.510 K435k 2 239 bp.2 184
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bp.1 130 bp, #8& 5 ME— [ FF ik BE 52 4E , 437 4
5727 352,276 PR IERIREE, S HX,3 N A
BWi R 5F 7 5113 5 GCRV-873 AH M. i Bt —
o X IX02-S11 ZHBRIFFI A HrRM,S11 2K
1 104 bp, &7 ME—FFH P SLHE , 4w 310 a2
FRER I , B s i P <F 751 5 GCRV-HZ08 —3,
WFFE R B 7K LB P 1 10 35 (7] J =2 [8) 19 2R o R ~F
FE AR, SO 3 DR SF I 51 9 1 2t P AR S 4
BN IR R BRI

T 55— PCR 34 ) S S A4 Rk 3, 7E 74
FESEE A GCRV IR A YL BT, £ X GCRV-HZ08
) S5.89 .S10 5| ¥k it H 8 H HARY 34 751 1
K BEER € S 2 500 bp, 3G =Wy I i 45 SR
— R, Rl et aees Y 1 i GCRV-HZ08
5.9 .10 AHRE H bR Fr B, 348 e HE I 4k st v []
B EX MR R, JB TR GBS

AWF5T B TORR A B A RT-PCR %8 B AR
A E T X FikE GCRV WidE, N — 4 I & X
PR ESERAFS, R ENMEREASH
ARG IRATHIBEFT BE B98N 43 7 B A8
S VR R ANAT 2010 15 B 25 8 LA, L BE Ry
b, X B Y I ) SR A B AR SR R 2%

SE k-
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Detection of the co-infection of different grass carp reovirus strains using
dsRNA sequencing technology

WANG Tu, XU Dan, LU Li-qun
(Key Laboratory of Aquatic Genetic Resources, Ministry of Agriculture, Shanghai Ocean University, Shanghai 201306, China)

Abstract; Viral genomic dsRNAs were extracted from Ctenopharyngodon idellus kidney ( CIK) cells
inoculated by diseased grass carp visceral organs with hemorrhagic symptom, and analyzed by agarose gel to
show the typical genomic pattern of Aquareovirus. The purified viral pathogen caused typical cytopathic effects
in CIK cells. A simplified dsRNA sequencing technology modified from FLAC ( full-length amplification of
c¢DNA) method was employed to sequencing the partial viral dSRNA genomic fragments. Four full-length
dsRNA genomic fragments of the amplified ¢cDNA fragments were successfully sequenced. Phylogenetic
analysis was performed to identify two different viral strains in our sample, which indicated that there were two
GCRYV strains, named as JXO1 and JXO02 respectively, causing disease in grass carp in Jiangxi province. The
data further suggested that we could monitor the pandemic viral strains using our simplified dsRNA sequencing
technology. Our research thus provides a new technical method for the prevention, control and epidemiology of
grass carp reovirus disease.

Key words: dsRNA sequence; detection; grass carp reovirus; co-infection
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