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WE: yTHARIBEE P IRFEF (GCRV-1) BT B, RLRIET A 8o -& %
GCRV-IX02 A XA, FIHA 2 F AW FHN. #HEF L EEREGHESE XKML RT-
qPCR) % J7 % f J& GCRV-1l XK-FfnZ A HHEWHR. ER I, KPEFFRAR LML
B AL 8 KA GCRV-T 0 TR w4, FHEARE XS5 K 50% F1 80%:;
HP AR AR L EAE AN AHHIA T, REFLERN B AOHME DK TLAIE,
REREG G T REP AN T F A K 57.14% F0 100%, & & FE A B E 2 7 4
80.95% #n 100%. f& i 7 4t & 3¢ GCRV-IX02 J5 77 7& By & Ik # 4 fif) 81 4 0.01 g #F & 5 9p
PR EE I A N 3.64x10° Fn 6.84x10° AN, I B SL I A B B R Ny 0T T R
FHREGN . FRE I ALy A T m E LR 1.98x10°, 1.15x10% 4.75%x10° F1 6.74x10* 4,
Yt HENENREEZSG TN TSI/ E, £ ¥ GCRV-IX02 11X i 4% 4£ 4 & &
PEHEEE, THRHFHMGENKERET H. RAXEHAT FLEEZHRET GCRV-1
THES, A TIHEEAN RN RARNKE, EAREEKEEFRIVTE BN Y
RETHBW PR,

REER): mAG e, EePIUEE; KTEE;, EHAE; MArAHE

FESES: S 943 MHRFR S A

¥ Af (Ctenopharyngodon idella) J& 3 [E FE 58 7=
AR e SR AR, 7R TR 45 b YR SR
2022 4F 4 [E SR A G 5 590.480 57 t 1 AR
(2023 HEKA S ARG ) L 2022 4R K
Joa T 1 B A0 FRAH 2 TR 19 {200, Hoh R A
I (grass carp hemorrhagic disease, GCHD) J& # ff1
FEAH R I B ) e, SR 2 TR E R
FRHE ML TRk & ) E Rz —P, 1978 4F [k
e L0V AR [ N e TR I 2 — e R
PEHLR 5 1983 4R PR 52 45 15 32005 B 2 X 40 4%
PR Sk 417 BOWUEE RNA, A 7 B £ ) L5 95 7 A
11 F i 1% B (grass carp reovirus, GCRV), Fiif fif]
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Bl (Gobiocypris rarus) 23 E ¢ A 1) —Fh /N AL EEERL
(Cyprinidae) 125, HAEar ok . mFRfEE . M
BRI A, 1992 4F T8I §5 H H R se g fa
MY FRARXT G o 1993 4F F kM 25 2 40 07 fizg I
BN TR A G0, XA H il iE R (49 A
TLONE LT T D) R e BUER R L SL
IR . 1994 4F T BRME ST FH R 40 07 i 1006 2
N TR 1~6 J % (A i, BLAE K I 22
°C~32 °C i} n] ECF A B B0 o fEtk, Jf:
UEB & GCRV BRYL T s, 1A A5 Bl my 4R
ST I R R A

H 1978 4E5] 1998 4, KEK O L LML
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PREL AT IO 5 4 B R 28 T B X 3
ANTR) o3 B ok 1 B D R G LR F 9T, 1998 AR 2R
L0 BESY AR T GCRV-861 Fl GCRV-873 iX 2 bk
A0 P i IO B 0 5 R I S D A A R TR . O
Vg R AR AN AU SRR, R B 861 B IR YL B f1 I
T A7 B & e FE T3 0] 15738 85%~100%, 11 Bk e
A A R (GCK) B A B U4 &R (C
idella kidney cell line, CIK) 7 & WL 3] 41 o 955 25 3%
I (CPE); #HJZ 873 Bk /ER U 1% 77 40 Ma H 20 4 764 11y
CPE, {HX} & fo i A Bt JL-F- JICEU% 11, 861 £k
b v 2 o T B e v AT == 7 S ]
873 A e 2 DU B T A g HB BH 43 B AR 1990
EEMHEY R, ROUREE T4 B 1 GCRV it
TR T8 3 135 ok I8 i S B 0 3 vk A R e BEA
—3, HFEANR, HTFEaFEIUEE 3 G
PolyA RB&5H), A A TERkE FIVRERAE, o R
FHBETH5 1 47300 5 S 3R A5 g6t =0 (RT-PCR)
()5 e g 7 4 L IR 4], B EE vk GCRV-873 1Y
S FN I TAEM 20 20 90 4F A — ELAESL 5] 21
e wr, BILA SR E A S e
M & A CPE 19 GCRV WL AR TE 2012 4E A4
EER/S bl p 7 R > Wl = R (e 7 e 7 S R
KA E A JFE N Z — . cDNA K S bR i 5 38
K (full-length amplification of cDNA, FLAC) AJ
DI AN L R 7 31 1 dsRNA 95 2 358 PR 4H 5 971 64 T
PR, A AR A A I g I 3 R A A
M 2012 AF AR HE T W06 AR A0 1 R 6 1L PR 41 it
B0 v [ K R A A 5 e K YT K PR 5 BT Y
FFENAE 2013 4R R BL T 1 MRAEIE R AL KF- 51
Je#k . W0 RS Bk E R M AR AR IR 19 BT GCRV # f4
GCRV-104™", L, #zit 10 K E N FETEFK
R 41 56 R 21 900 1 [ 950 3 B oFs © 438 19 BT A
GCRV #kk4r R 1T . T, M3 3R H AL ARYE
Ok KBS Pl R IGO0, B 3 A2k
DRI 75 fr AR AR AR A 0 A LAk P Y GCRV-873 1)
RIS GCRV-HZ08 " Fgratk GCRV-104"1,

(2023 HrE KA S AR RS ) BT
T AT R 3R [ 7 4 v g | A I Y AR
R A GCRV, W GCRV-HZ08 i J& (1) i It
RO, R, A HFE A G0N IR GCRV JE e
RURIF 5% £ H 00095 =3 Ak el JLAF i — B9
Pof o REFFRA R AT E A A %
SR AR AR RS T TR GCRV
FFR A o A0 AR B S8 A0 U B B
A AR Tk, A T Mx-like 2,
1ITGB1)**, Bid®”, TLR4™

Integrin beta-
Scavenger receptor
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class B type 1(SRB1)*, TBKI1 homologue™”,
P65PY A5 Z R I A PUR EE DI BE s R A B
BB R PEAR TR GCRV 8 1 1R BIF 53 th S W7 LA
i Je PR AR R R FH A A BB PE AN T
FH T P45 1 & GCRV YLy ] 17, i F
H i 3 w3545 T 5 0 T 0 TG R E e R AR
(specific pathogen free, SPF) a1 i R LA 5% A 51
FFRA T, Fafe AU JCBE Sk B A 1% A 5%
AL T —MEF LRIV 5 .

s 15 I AL R IR 12 K BUAT Loy AL 5 e
EAEHE, KPR B ot LR PR R R I TR R 1
PGB AFAE o Zhai 559 J B0 1T AU 6 960 92 o 24
(cyprinid herpesvirus 2, CyHV-2) 7£ 10° /L ¥k E T
i ot L AT A R 5| R 4 8 (Carassius auratus
auratus) WG 551 ; Ben-Asher %P7 K& BLR
P 2R BE SR (viral nervous necrosis, VNN) 7 i
%5 (Dicentrarchus labrax) "B /K AR, L HIETE
4yt b oA 2 T IR R YD AR N R LB
BERWI LRV T X EE R B (Baculovirus pen-
aei) W IE ELAERE RS, T RET PILMR T H
B 25 A 1E 9% B (white spot syndrome virus, WSSV)
X BETTXT R (Penaeus monodon) 7 B 1) JE% e F1 3 B
et o AR EAREEARMAR . W% 07 ATk
SPAEHE UL Sl st BT I BAA R A A T A
FRUESE . 2R 17 GCRV 768 A il o iy AT
JE Y R i = B R i 2 B Y S
w6 T 117 GCRV #E M A7 il b ) 7 SR AL 4K &
BRI R G5, B8 GCRV 7ER A B 1y
H ARG RGBS, W S JE TR A7 Bt %) 2 4o s 1
W AT T | A BT GCRV 259 (/) 245 %0 . BRI%
GCRV HYMERE LR A H 2

AL MK T-AE 45 RN 2 ELALHE A A SR AL #%
FiEEEsE 17 11 A GCRV 77 A Sl o A2 FE 2L
B, RIAEAK LR GCRV B DL ICHE R
YL R R IR 7 5 B8 S I T AR AR A B
B P e B TS RN B0 7R TE ELAL
GCRV- 11 AT L MEA R 2718, I HBEE 4
)R B AW 4

1 MESTHE

1.1 SEIe#fAt

T A5 Gt GE U5 F 1 28 K A A o 9 U R
i, SERRTE 2.0 +0.1) g, WFHFT LgRETERY
B KA SR R PR AR 5 N, FE (24 + 1) °C
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MR TR 7d, THEEHT 24 hiFIERE,
AWFFEARAT T 1M R AR S50 2 W 4 AN A
(LT ARSI R Pu R L Lk P Y (YN AP <31 S5
RO AC BAE , IR IR BRI E R AR
PRZ G238 B RS T BE AT o

11 784 2 4 9 iz 006 35 (GCRV-IX02) 7 256
BRI . TRIzol I T Invitrogen 23 7] (3E[H),
cDNA & h iR 5 PrimeScript™ I 1st Strand cDNA
Synthesis Kit (6210A), & % 5 £ qPCR iR 7] TB
Green® Premix Ex Tag™ Il (RR820A).
Tag™ (TaKaRa Tag™ Version 2.0 plus dye) (RR901A)
T % HEAYHA dbs) GARAF,. i PCR
S RT-qPCR 514y i A= T AW T AR (1) Iefn A7 BR
A TG
12 KPEESS

S g5 = AR A7 1 IR GCRV-
IX02 JET- MM A B, BYRRIS A IxBERRER S o
%W (PBS) MBS, MR #EAT 4 000, 8000 F1 1
2000 r/min®.0>4% S min, 5O 5 R T RO
i 0.22 pm £k Aot pE AR08, RS GCRV-
JX02 SR TEW (2.1x10° /uL), BEFLPKIE 31 B4
BEE T 4 LKA H, inA 30 mL bR 5,
I 7K A4 o 3548 DLEICH 1.57x10° 4~/ul. 555 10
6] 7K W35 AR (24+1) °C, FELEWLEE 14 d J5 B 10
A A S TR, IEAE 2 h PN IE i AR
IR T E (32+1) °C XA AT Bt 4 B 7o b BE
FAR KA, FRWE 2K, #LEMEE 14d
ICSRAE T BT ISR T i A5 il

AR R B 40 R SEPEEAL A
Widl, —4l 15 RIS iR GCRV-IXO02 %% 7
W 100 pL/f2, JEREFRAL N 25 B A BEPAS fig ib
P, K ALE TR — KR (4 L) SRR b
W43 IF, SEEG A KR P HIAE (24 £ 1) °C, HiH]
KT ISCAEAET A i A7 B, S XEE 14 d J5 U
T 20 = A7 B A BB AL PR L EE SR 4 10 B
Fif WA TR, 2 R KRR R = 32+ 1) °C
BEATHR ST, RS 2 Yk, EELEWEE 14 did R
T RO LR FR A E T (A B
1.3 EEEELR

{8 100 uL ¥ 5K 2 069 4N/l 1 IX02 H5 7
W 1 mL JC A S g I T SR B, e
YL TX02 J5 AR AT s, Pk MR 645 20
BB T BRI KL (60 x 40 x 50 cm) N, FoA K5

R E K7 2: 2 E /) sponsored by China Society of Fisheries

Premix

EPNE S

HNE I IERS (FRAR HW-T02A) 25 B K 1 48 552 20 8 )
TG K 250, FFH 5250 = /i 18 57 i s A 66
BT AR RO ] 5, SO W ) KR P R AR (24 +
1)°C, Fif et f 51 5 A 5 Ak ot Ak 2

1.4 HEmUWE. AIE XM

HOPALRE LI UAR g 14 d SRS 14 d
JIT A A R, SR K N IEZH 2, T ALk S
AR A B o fa e B2 20 R B B b B
DO P S AT IR 1 < PBS YRR AL HE
FFAG FE VB T 500 uL TRIzol H i & A, M1
BB BUE RNA, i PrimeScript™ 11 1st Strand
cDNA Synthesis Kit (6210A) iz 7 & 3 #% 3% & i
cDNA.,

PCR #1ll 2 8 GB/T 3619—2018, f{ii J{] Pre-
mix Tag™ [ F1 11 % GCRV 9 M6 F A Bi 5|9
(F: 5-AGTTC-TCAAA-GCTGA-GACAG-3'HI R: 5'-
ACGTG-CGATT-GGAAG-AGCTT-3 ') # 4T PCR,
R ZR R 25 pl, & Premix Tag™ i 12.5 uL,
EFUEEI4% 1 uL, cDNA 1 uL, ddH,0 9.5 pL,
SN FEFF A 94 °C FilAE 1 4 min; 94°C40s, 55°C
40s, 72°C 1 min, 35 MEH; 72 °C IEAH 8 min,
4 °CI&47 . PCR M AT, fHH] 1.5% B b
5 IE FL KAS PCR 724 o

& RT-qPCR £ il 95 75 #% D1 %%, fdi 1] TB
Green® Premix Ex Tag™ Il [ FIAR #i5 11 %! GCRV
1) M6 K 7 B it & 514 (F: 5-GCGTCAC
ACCTTCGACCATA-3'FIR: 5“-TTACGGGCCGGAA
ATAGTGG-3") #£47 RT-qPCR, W {KZ 13 uL,
% TB Green® Premix Ex Tag™ 1l fiff 6.5 uL, LT
5194 0.5 uL, ¢cDNA 1 pL, ddH,0 4.5 uL,
RIFEFF A 95 °C FilAetE 30s; 95°C5s, 58°C 30,
39 MEH; 95°C 10s, 65°C5s, 95°C,

1.5 #HIELIE

SZIS K0 HE FH GraphPad Prism 8.0.2 24364748
T AT EndlEL, B DO EHE R 2E RN,
W SLu AT 3 AL i E R . ] Student's two-
tailed ¢ 6 90 XF 52 50 Fdls HEAT S 0 A, <
P<0.05, “**”34 P<0.01, “¥*%*%°J P<0.001, <****»
N P<0.000 1,

2 4

2.1 IRPARIE AR B RAG
RULIEG S 14 d fi A BB RS0 TS, #EAT
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PCR kil & B, B GR*5 2. 3. 4. 9. 10
B (B 1-a), BHPEREH R 50%, 7 14 d Haks
FREYLRIET: 2 BF A 0P (RS 1. 2), P14 K
Ja 53 BEHLPE RESE R FR 4 8 AR A B AT AR
Hogs 1, 2, 3.5, 6, 7. 8, 10 HFEME (A 1-
b), HIETH Ny 8%, FHHEASHIZH 80%, =i/
Yo b5 B 35 YL AR v] [ F5 A BUEIHE Y GCRV-TX02
B TORE R IR, H LR SR n] B S 80 B
TR B KRR AET

22 ARRFSHEHE

E 24 °C~32 °C PR 3 b 2 T i R e 1 7
A, S5 ER, R 5L R R
FOH A BEAE PR AL BS54 2 RITIRZET:, =
WYL AR5 10 REFHEIET: 12 &, SET-% N
57.14%, LR FR YL R A BOENZE S 4 K4
FRFET- (K 2). R HLEYL A g5 1~12 BIFG A B
B FE TR T HES , BR 2. 4. S AMNEAE 320
bp A4 H 45 (F 3-a), HHYER K 75%,
TAERIET-HY 9 B A B rh 5 14 SRR BHME, &
PR BHPERS H R 80.95%; 7 34 37 e 4 v 4 5
1~15 BRSO 56T RUBREHES ,  BHPEAS
R 100%(1&] 3-b), FOR b ik P I E PR IR G 1 A
A B, R R 5 AR R R A T LIS B
R A PEAMEAG HR I R B A AT R
RIFHET o
23 EEMEHEFRSEN

i Js 1 5 GCRV-JX02 Ji5 3 A7 7 A3 ity i) e

M 1 2 3 4 5

bp
500
250

bp
500
250

WO B F A S R B R, 18id RT-qPCR A&,
HAFEFHTIH—, INFEHLH GCRV-IX02 19F
YI¥E TLKN 6.84x10° 44/0.01 g([&] 4-a), 1M 764 &
HZR N K 3.64x10° 4~/0.01 g(/&] 4-b), i i i i
AT LIAS B M g 40 A KB GCRV-IX02 176
AR T AT B

N L IR F A o5 2o AR 9250 % AR A R A T
B, XHCE BN RS A G 60 IR . 9 AR
BH . 26 A2 KGR DL K 13 BB IEAL 14 d 5 4t ik AT
RT-qPCR #: 9] , H: GCRV-IX02 4 #% U1 %03 531
1.14x10°, 1.03x10°, 1.13x10° F18.75x10° 4~ (£ 1),
FAANIT- . fBp AR R4 fa rh GCRV-IX02 ()73
P& DLEly 1.98x10°, 1.15x10*, 4.75x10° Fl 6.74x
10°4~, 45RE/R, JRERA Sy ik N GCRV-
IX02 5 DUBUR 2 5 T IR T 5 3285 00 (& 5).

3 i

fE GCRV- Il (/KA H b, R 538
I I Y R T (AR A G B4 GCRV-IX02(& 1),
LIS IR 20 R B 4 S B0 B A R A B
T, LSRR . WFE R GCRV-IX02 7K
SFAEAR AR A AE, 2 ORI G  F, T
BT 808 B LR S5ET, ARFTTas R A
XF GCRV W5 45— 5, Jiang 5" fEUE 24T
JE Bl 2R R S 1) TCREAR B A iR AG I E] GCRV-T
Fo At K 95 B 1 KA RE A XUE B, 4N Zhai
SECO R B 1T BRI 2 7 (CyHV-2) 76 10° 4~/L ¥

6 7 8 9 10 NC PC

1 PCR MK FEE P #HE MR GCRV-IX02 HI1ER
(a) RIIE YL 14 d; (b) LS FRIKYL 14 d; 1~2. FET-HUFR A 40, M. DL2000 DNA marker; NC. BHYEXTREZ; PC. FHEEN FRAL, T .

Fig. 1 Detection of GCRV-JX02 in rare minnow in horizontal transmission by PCR

(a) immersion infection for 14 days; (b) co-culture infection for 14 days, 1-2. dead rare minnow; M. DL2000 DNA marker; NC. negative control; PC.

positive control, the same below.
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T %
survival rate
i
1<)

T

25

0 2 4 6 8 10 12 14
A 1) /d
time
()
100 I
75 F
Q
<5
o =
ﬁ; 50
iy
725 L
1 1 1
0 1 2 3 4
i 1] /d
time
(b)

2 IR HGE GCRV-IX02 B EHMEIMNEER
(a) RILELE; (b) FLIFFRIEG
Fig.2 Survival rate of rare minnow after heat shock
activating GCRV-JX02

(a) immersion infection for 14 days; (b) co-culture infection for 14 days.

M1 2 3 45 6 7 8 9 1011

bp
500
250

bp
500
250

JEE T A 3 a5 AT A RS R < Y R S AR T
Ben-Asher 557 % B 5 M 0 22 IR 5L (VNN) 1E
R 5 ) AR, U HOR AR 4 i P 2 T

MR
AR B A i o AT B0 A AR
AL HRe R 3 B OR T A 5

%ﬁiﬁﬁﬁb%wﬁGmy@Tmm%ﬁﬁﬁ
MELLR GG . Jiang 45U S TR ERIG AR I 98 Kk I AE
T v T B S AT LA T IR A R PN T R SRR 1)
GCRV. A T I T T A SRk s h &
102505 EICAEAR T GCRV (95400, A 5% i —
A ) FH L AR A AT LA S DG R A Gt s
U H ILRE R RN 55 i BB T3, 33 R A2 HH IfL
TATRERIE—20, DO D SR IR B A 2 SR T 55
P55 5 I TR IR A A 08 2 TR R R S AT
TEFE R AERE B RS . JosE R e F R rT RE R o 22
AP G R 80E B B g R G2 T BUR
BEMBOE, B BT, i R A A
R E RGBT . RIEART LR, 7TLLAH
GCRV- 1 7 H7 A7 B ) 7K -1 4% B 2 i s A
PEAR 25 Fh 714 B 700 78 BT GCRV 7K SF-A£ 3% 5 i (4
F L DLBCR FHAT R S it 7 1k 7 32 #5714 1) GCRV
B

7£ GCRV- Il F FL AR IIF 5, S g s iE
S5 TG RE IR R Y 0 A B0 R A e R
GCRV-JX02, HnJ L i BA AL #4525 B A4
i, H.4h b i a4 DA 3 T 00
59, %45 BB GCRV-IX02 AN AT D75 R A Atk

12 13 14 15 16 17 18 19 20 21 NC PC

9 10 11 12 13 14 15 NC PC

(b)
B3 PCR&EMHATEHAMET GCRV-IX02 HIREZ1E)
(a) BRILIERGY, 1-12. LR E 0, (b) JLREFRERGY, 1-15. JELC AR f6Y; M. DL2000 DNA marker.
Fig. 3 Detection of GCRV-JX02 in rare minnow after heat shock by PCR

(a) immersion infection, 1-12. dead rare minnow; (b) co-culture infection, 1-15. dead rare minnow; M. DL2000 DNA marker.
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1
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X
—
(e}
3

1

3.25x107

,EB E\D .

S 275x107 : S 9xQf

S £1.50x107 S g 6x10°

SE e S5 sl L

5§ 1o 5 S 4x10 L

= 5x106 F =X 2x108 F

ﬁ ﬁ -

0 M 0 e

i A 5
ovary testis
(a) (b)

4 HAWEMERE L GCRV-IX02 §93 I
(a) F 0.01 g} # h GCRV-TX02 (¥ 4% DL 4L; (b) & 0.01 g GF Hirp
GCRV-JX02 H¥ %K.
Fig. 4 Copy numbers of GCRV-JX02 in Gonadal
tissues of rare minnow

(a) copy numbers of GCRV-JXO02 in testis per 0.01 g; (b) copy numbers
of GCRV-JXO02 in ovary per 0.01 g.

#x1 EEEBPHAHHIIT. GIS5HER
GCRV-JX02 HI#£ D1 %

Tab.1 Copy numbers of GCRV-JX02 in ova, eggs,

juvenile fish of rare minnow in vertical transmission

2057 Kk ¥ LA
item no. copies
YIF ova 6041 1.14x10°
ARZFEYN  unfertilized eggs 78 1.03x10°
SZHEUY  fertilized eggs 264 1.13x10°
#)fa juvenile fish 132 8.75%10°
8x10* |
1
6x10* |
m
N
ﬁ § 4x10* |
=
®
2x10*
—_
0 L—= 1 1 1
1 2 3 4
2H )
groups
E5 #mAWEIF. @ail54% % GCRV-JX02 &Y
FHEE

LUBFs 2. RZHEDN; 3. %2H500; 4. 4hfa.
Fig.5 Average copy numbers of GCRV-JX02 in ova,
eggs, juvenile fish of rare minnow

1. ova; 2. unfertilized eggs; 3. fertilized eggs; 4. juvenile fish.
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W T I ARG, T LB SR B Y AL A &) fa
MR HATY Y, BAWERN KW S R LG
J1o SETT R 5T 2 B K 7 9 B A7 AR T ELAS
IS, W Goodwin ™ fE & FNEMA . it
100 mg/L 376 P LI 5 5 A £0 51 RN £ 7 v 2 e ) 2
T CyHV-2; Thompson %™ 1 & # 1 B i S 2 il
J% B (channel catfish virus, CCV) 7£ 15 3= 5 5 1%
WIS . R S5 i o X 4 fa BE e i ) i &5
UL, CyHV-2 J& il i 7 78 F £ 01 PN 38 1 A 2
MM T 0 P R I T I ARG, AR SEAEAS U
B4 DS Ak R 20 0T WA 4R 30 0 A A it £ D) 2
TIIBVE, W KRR 2 5 B 1 2% 18 7 00 5 2
XIS R s, W12 Ui ] T GCRV- T EEM A
fit il P A7 AE T EAR IR S . IR AR SR 4
Al LA GCRV- 1 767 A i) (1) 10 B A% #E R
AT EAR MR R AR . PR AR | T BT B
YRS

i b, ARSHFSE T GCRV- T EH A gt rf
N EMERE B, I AR AL 2 T TG
JEARIER YL GCRV- 1T 9 A B0, 75 A SR 1E Rk & 1%
H GCRV- I 7K AL HE 7T DL S B0R A Gt  aid oAy s
BERHEA L A R A AT DL SO R A
A P R R 58T, [RIEF GCRV-TT AT LA
T AR EA R R A, JFHREE 0
PARBMY G, RS RA B TIRA T GCRV-
I AR LRI, b s W R LR 24
i e PR LS B, o BN BT iR GCRV B
TS %

(1 F AL E R A Al i K )

SE L #k (References):

(11 ARMPAA ESl i BUE BER), 4 7K SR B,

HE K= AR 2. 2023 FEENEGTHE S (M]. dEE
Al H A, 2023.
Bureau of Fisheries, Ministry of Agriculture and Rural
Affairs, National Fisheries Technology Extension Cen-
ter, China Society of Fisheries. 2023 Chinese fisheries
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Transmission routes of grass carp reovirus type I[ in
rare minnow Gobiocypris rarus

NIQinwei', SUN Yang', LIULinyi', LYU Liqun®
(1. National Pathogen Collection Center for Aquatic Animals, Shanghai Ocean University, Shanghai 201306, China,

2. Key Laboratory of Agriculture Ministry for Freshwater Aquatic Genetic Resources,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: Grass carp reovirus (GCRV) causes severe grass carp hemorrhagic disease, which is one of the main
diseases that threaten grass carp culture in our country. In order to explore the transmission of grass carp reovirus
type II (GCRV-1I), we established the horizontal and vertical transmission models of GCRV-JX02 infection in
rare minnow Gobiocypris rarus using molecular biology detection and real-time fluorescent quantitative (RT-
gPCR) methods. We compared the transmission efficiency of GCRV-JX02 in different models, and found that
immersion infection and co-culture infection could turn the rare minnow into asymptomatic carriers of GCRV-
JXO02 in horizontal transmission. The positive detection rates were 50% and 80%, while the mortality rates of rare
minnow in co-culture infection were 8%. When the asymptomatic rare minnow in the immersion and co-culture
groups were treated with heat shock, the mortality rates were 57.14% and 100%, and the overall positive detection
rates were 80.95% and 100%. Copy numbers of GCRV-JX02 in the testis and ovary of asymptomatic rare minnow
after being injected intraperitoneally of GCRV-JX02 were 3.64x10° and 6.84x10° copies/0.01g. In the vertical
transmission experiment, average copy numbers of GCRV-JX02 in ova, unfertilized eggs, fertilized eggs and
juvenile fish were 1.98x10°, 1.15x10%, 4.75x10’ and 6.74x10* copies. The copy number of GCRV-JXO02 in single
juvenile fish was significantly higher than that of ovum and fertilized egg. The results indicated that GCRV-JX02
could not only transmit vertically in rare minnow, but also persist continuously with the development of juvenile
fish. This study elucidates the transmission efficiency of GCRV-II in multiple transmission routes, which is help-
ful in evaluating the epidemic risk of grass carp hemorrhagic disease and provide an effective animal model for
screening drugs to block the transmission of GCRV.

Key words: Gobiocypris rarus; grass carp reovirus (GCRV); horizontal transmission; vertical transmission; heat

shock treatment
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