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1,2 JLl o 1 v 1,2 o 1 : 1 . 1 1
s, REE, xak, WouRT, FRE, FYE, £, REW
1 EKRIEDI S b BT IS B, BT M/RIE 150070;

2. DR K= S5habe, LE 201306

THE: Xt 2015—2016 FRBILTTARMIXE 40 47 5H 1% 48 W #8E(Cyprinus carpio) i 47 #4593 7 IILIE I 5 (spring
viremia of carp virus, SVCV)I ALK F% /385 . PCR % . FREFMBENE | 97 R 1B 2 11 (glycoprotein, G)Z BT
GRS B DR 43 RIS A B B SR 45 R R, R A 4 AR [RI SR 5E 3 1 SR ZURE A RE A% IR YL g |- A2 41 ifd (epithelioma
papulosum cyprini, EPC)y A= #iL I 4f] {55 45 (cytopathic effect, CPE), USSR 2K 4 HFK M Shlj1~Shlj4, PCR %5
SGERRH, 1% 4 OR8N SVCV., ik %51 B S2E0 I 5 Y SVCV Shlj 1~Shlj 4 B EES> 514 10928 10588 1077
10°%% TCIDso/mL. Shlj R 11 3 PIAZ 1 IR 9] i 3R 5K 4 W Rl gt A% AL 43 BT 45 5 iR, Shlj 1~Shlj 4 55 GenBank
WFEM P E SR A2, BJ0505-2 FISEE S bk USA. 212364 N —H, FIEM: N 98.4%~99.8%; Shlj 1~Shlj 4 T
R Z 1) A B A% T R T A ALLPE £ 98.6%~99.8%, i Shlj 3 535 SCVC Ftk USA. 212364 AT e A% TT
TR AR DI (99.8%), Shlj 2 527 H bk 880163 FLA ALY MBI (88.0%) o HH 8 1 2 LR ¥ 51 L Xt 45 7 /%, Shj
4 WEERE L RZ, 55 3 DR ZESFBRKR ., BEFEBHE R R, Shlj 1~Shlj 4 ¥R Ta B, ABF5E4L5RE
W, VT HLIX 20152016 4F[HE) SVCV KR4 10%, I H R IR T AR 37 58 3 0 9% 2 43 B AR IR R T 571) St B

ARIRREERZES, 4R E— U] SVCV BEbRAE P A A A BEFR G PR P IE LA BT A o

KEER: MR MR RE, WA dE kb, SRR
FESES: S941 THERARER: A

B 2 ILAE (spring viremia of carp, SVC)J&
B} 01 28 %) — T ELA R B AL ek 1 SR AT R R
S, IR i A R 95 B IMTLAE 7 B (spring viremia
of carp virus, SVCV), J& /K7 /& (Vesiculovirus),
S Iz RO Fijian®'F 20
e 70 FA0E Hok, Bl LG (Cyprinus
carpio) SR B KA R L SVC, HAREN
g, B&YY SVCV A7 gt T- iy & il ik
90% . FEARIEAE FH ARSI T SVCV o se L
s BRARL  f0, 4% 4> i (Carassius auratus), 4 fif
(Cyprinus carpio koi). fif(Hypophthal michthys moli-
trix) . fil(Carassius carassius) . fii(Aristichthys nobilis) .
¥ 411 (Ctenopharyngodon idella) . T#% (Tinca tinca)

#S BHEA: 2016-10-27; 11T HHA: 2016-12-01.

E&WH: BILa N HBEARR 5H KI5 H (GA13B401).

XEHS: 1005-8737-(2017)05-1141-08

115 i 7t % £4.(Leuciscus idus) U 4, %% 8 AE
WU () BTG T T2 AR, FRE A T B R4k
i, HIEH 2001 IR EVERN SVCV
TAELCK, BEZ LT 2/ T SVCV 4B E
O ST A

EAEK, EAMRZ 22580 T . mA
SVCV Faill J7 ki g™, IR BT th*t svev
PEATREPR AR IS R T R A
)7k 4 £ RT-PCR, Real-time PCR, LAMP
(loop-mediated isothermal amplification)%% . H {ij )
HE 2 1 R P e 20 n it RS A ) SVCV SR
B0 A Ta, Ib, Ic F1 Id. 1 Hi5 &5 SR AF 5T R B
SVCV 3 B kR N AR 1l 121, AR5 %t
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2015—2016 45 H [ J8 g V1M DX 6 4 A9 1R 1 7
FR SVCV 5 I Wil 5 43 29, I HXE 43 85 2 1987
g JEEAT TSR B N A2 L s A% AR A M R
SEH RGN T, BAEMBIZHIX SVCV 5 H
fb 1 X B ok Z [ A E A OC R, %48 SVCV 4 B ik
(388 1 15 5 B oA X3, R FRE SVC iBhiR
Hs%,

1 HRETE

11

— ALY R S DNA G5 M rTaq
premix( K% F AW F)); B 1 5729 41 il (epithe-
lioma papulosum cyprini, EPC)HH H & /K =Rl 22 4iff
FE BT = W5 T 0 285 3 B 3 B & S 3 a%
H 4. MEM(minimum essential medium)4H g £5 3%
| JEREIG H Hyclone A W] M4 ML (fetal bo-
vine serum, FBS)IJ H Gibco; RNA £ HUA | & SV
Total RNA Isolation system “& Promega 4= ¥/ & 7
fii; DNA Marker & PCR ki3] &% TaKaRa
Bio Inc. =&, HIF SVCV Kl i) 5| 4125 B E bR
R If A R ESEH A A R A R, 519
751 R2: 5'-AGATGGTATGGACCCCAATACAT-

HACNCAY-3', R4: 5'-CTGGGGTTTCCNCCTC-
AAAGYTGY-3', Fl: 5-TCTTGGAGCCAAATA-

GCTCARRTC-3"; HIT SVCV G & KT 7

BEr514: Gf: 5-GAAAAAAACTAACAGACAT-
CATGTCTAT-3’, Gr: 5-CTCAAACGAAGGACC-
GCATTTCGTG-3',

1.2 fRENEEIEST

BUw T | I8 B SR SN B BR Eh 28 il T 1
BELOBREDIE, KRR ALUE R 0.22 pm JE
it B 5 T80 C VKA TR AT o W ISR 20 it 15 % Al
RiEm, FBERR 2 i (PBS)UE EPC 41 PA 2
2~3 W FIHAMAERF I (EA 2% 08 4 1 /Y
MEM 57200 F 4L 2UE M B 100 %5 f5 #h T
EPC HU% ¥ 2400, #£ 20 CARIE 51k i 40 i
BFRFIRE 1.5 h, WRIE W, A P40
BT A 10%064- 35 MEM K5 37304k &2
Bi 3% o A H e i SR T i 41 M B4 98 A8 15 0 T4 R

28] 80% 1Y 21 it HH B 41 55 2% S5 T TR WA R B TR,

3R T -80°CUkAE o
1.3 SVCV #EFEH PCR ¥E

B 1.2 A o B0 e A e B B, A SV
Total RNA Isolation system iz 7] & & UK 7% &
RNA, VIR RNA AR, #17—23 RT-
PCR 4 #!"Y, FI/R2 R399 18 G BRI P
714 bp B, 5% F1/R4 FMNIZF Boh 3 1 606
bp M B, RIBHEICHAS R EPC 41 M H2 B
RNA M BPEREA .
14 fREHENNE

¥ EPC M3 96 FLANMIES F: b B N 2A 2
ANMLS, LA RN 10 F540 B 7 B0 9 5 B
100 pL, 38 11 B, R EERR A 8 >
£L, B FUNRE IR A AL R B B AL, B
T 20°CAIR L AU f i 40 M 5 37 40 TR e IR 3 R, 1%
ZEWLER 10 d, ifs IR I CPE L%, H
Reed-Muench 24 = 55406 3 193 E TCIDso.
15 G EHHFIISH

DIRELE) RNA AR, GE/Gr hs1 P 1 G
FEFEFE T, B s 2% ERA T A YA Ak
R, I BLAST #:Z (https://blast.ncbi.nlm.
nih.gov/Blast.cgi)H:A SVCV 43 Bk (18 8 AT
BRFES(F 1), FIJH MEGA 5.05 8/ R Gk
1A

2 #RE5HH

21 RENSBER

XFIERIY) 40 RIEF G MEEHEFT SVCV Kl
Horfr 4 FZRGD R IF45 0B 1 Bk SVC s, R ih
FH 10%, TEEIE BT W 4 Bk SVCV 1E
EPC L AYMFELE SR 20°C CO, 3540 1597 96 h
Jo AR R A AR TR, BRZ RN, 40 A R T AR N
KR WA (B 1),
22 PCRY®E

DAa AR J5 0 40 B 55 SR M S B RNA s,
F1/R2 N5|¥#4 T RT-PCR — kKLY 18, I
LI RT-PCR =¥ At . FI/R4 A5 T E
A "PCR ¥4, BERSHEUKES R R, 78 750 bp
500 bp Z [ I 5 H W41 K/N—B0 R 5 2%
e, 439K 714 bp F1 606 bp(&l 2).
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Tab.1 Springviremia of carp virusstrainsused in this study

FEHk isolate

7515 accession no.

i 7 host

[ Z 53 [X. country or area

FEHHY genotype

Shlj 1
Shlj 2
Shilj 3
Shlj 4
M2-78
880163
970395
940626
2/90
RHV
P4
NI-5
Fijan
978
BJ0505-2
A2
USA
212364
P4-9
SVCVS5

KX911973
KX911974
KX911975
KX911976
AJ538063.1
EU003618.1
AJ538076.1
EU003617.1
AJ538060.1
AJ538075.1
AJ538074.1
AJ538064.1
EF593133.1
AY842488.1
EU177782.1
DQ491000.1
AY527273.1
DQ227501.1
EF593137.1
EF593149.1

i Cyprinus carpio
fifl Cyprinus carpio
il Cyprinus carpio
il Cyprinus carpio

fi¥ Hypophthamichthys molitrix

## Cyprinus carpio
f#l Cyprinus carpio
T Tincatinca

fifl Cyprinus carpio

T %% Oncorhynchus mykiss

fifl Cyprinus carpio
fiff Aristichthys nobilis
## Cyprinus carpio
fil Cyprinus carpio
fiff Cyprinus carpio
fifl Cyprinus carpio

#i##  Cyprinus carpio koi
#ifE Cyprinus carpio koi

fifl Cyprinus carpio
## Cyprinus carpio

AP Heilongjiang

SBIPYT Heilongjiang

M JpIT. Heilongjiang

SBIPIL Heilongjiang

JE /K £ B Moldova

Y<[H United Kingdom

#[H United Kingdom

Y<[H United Kingdom

J# /R Z . Moldova

1938 > Ukraine

F[H UsA

5 58 2% Ukraine

MR Yugoslavia

b Shanghai

dt37 Beijing

#I Wuhan

FE LK P kg USA: North Carolina
FEIL R P g9 USA: North Carolina
FH UsA

%ME UsA

1d3
1d3
Id1
1d2

i b " FORREEMFL.

Note: “—” denotes no genotype.

Bl 1

o B Ak TN L 722 Y . B R (20%)
a. X8 EPC; be. 435 &4%%0 Shlj 1~Shlj 4 5EEK A EPC 2.
Fig. 1

Micrograph of ECP with pathological changes
caused by virus suspension (20%)

a. Negative control; b—e. EPC cells inoculated with SVCV

strain Shlj 1-Shl;j 4.

bpM105M602M307M80 4 bp

714
606

Bl 2 AR IR 75 19 F B X PCR %€

X7 B®; M: DL2000 DNA marker.
Fig.2 Semi-nest PCR identification of spring

viremia of carp virus

1~4: —353E RT-PCR #&1; 5~8: <k 2=5"PCR #&:il; 0: %

1-4: one step RT-PCR product; 5-8: nested PCR product;
0: negative control; M: DL2000 DNA marker.

23 fREHERNE

R B AE O 1K U 12 1 EPC 4 I 96

AL 20 0 8% FR A b e AR AR YL SR, F IR Reed-
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Muench 2438, & H SVCV Shlj 1~Shlj 4 J5 8 i
BEAY SR 10528 10558 1077 A1 10 TCIDs) /mL.,
24 G EAMKERFFIL 3t a7

& H Neighbor-joining £, 244 1000, boot-
strap [E>60% , XJAMFE 4B 4 £k SVCV Fil
HAE W SVCV B ik iME 8 1 3L R W) 41,
t i RGBT (B 3). FIH MegAlign {447
BT B 11 3 DR TR 30 )t A I8 5 0 BT 445 2R
W 2. B4 R R, Shljl~Shlj4 5 %
Zkk A2, BJ0505-2. 978 FIEREZ % ¥k USA.
212364 TN —HE, AT FRABIPESN 98.4%~99.8%,
Shlj1~Shlj3 Z [H]HA 5 & A AT (99.5%~99.8%),
55 Shlj4 B AHAUPEAR XT3 1R (98.6%~98.9%), 5 HiAth

MM 2R AR P 9 AR B 43 31 88.3%~99.3%,
88.0%~99.2%7F1 98.3%~99.5%. Shljl1~Shlj4 FEtk
1 Shij3 536 E 2% # ik USA Fl1212364 HAT fe i
() FEFR AL 1 (99.8%); Shlj2 53 [E 5 % Bk
880163 H. A7 fe K 1) #H oL 14 (88.0%) »  H Wi AR #&
Basic Z:P), Miller 21", Sheppard 2% SVCV 3
R4y B 58 0T SVCV 43K Ta, Ib, Ic, 1d 4 3
R, S8 TR AR P 9 R4 R B 43 iR,
AWFFE) Shlj 1~Shlj 4 #kkS SVCV L &%k
BJ0505-2, LS %k 978 IS bk A2 ¥E
T Ta EF A 3). ZLEREW, o ESF R
) SVCV FEfk AR HAG JL R 22 ek, (A28 A
A AH [ ) S R

95 —AJ538063.1(M2-78) ]
97 E EU003618.1(880163)
105 |:AJ538076.1(970395) ﬁﬁ’ﬂ
EU003617.1(940626)
&7 | EF593149.1(SVCV5) ]
——— AJ538060.1(2/90) S
| gL AJ538075.1(RHV) 4w
96 — AJ538064.1(N1-5)
l EF593133.1(Fijan)
100 _|__ AJ538074.1(P4) %E@
66 — EF593137.1(P4-9) ]
— A KX911976(Shlj4) ]
A KX911973(Shlj 1)
00 A KX911975(Shlj 3)
L A KX911974(Shlj 2)
— DQ491000.1(A2) B Srspisl
L AY842488.1(978) la
65| EU177782.1(BJ0505-2)
—_ _|AY527273.1(USA)
0.005 621 DQ227501.1(212364) ]

Pl 3 T A AR Ao 75 2 11 DR B 4 S 1) AR e AL

Fig. 3 Phylogenetic tree based on the glycoprotein gene sequences of spring viremia of carp virus

25 Shlj SHEEBRERF FILLXT 24

SYES IR Shlj 4 AR RRME & H = R R
F RS AR (8] )R, BT RRAT AR N A A T
FAEMR UL, PR TER 2 5 e
JRIX3 ., Hoh shlj 4 hREBEMRRLERZ, A 84
RHEMRT T 3 A FEMME 1y 51 A D B 2 R
RIF, XALFWRE Shlj 4 MR, P77 1045
Ptk 5 Al =R ol BEAF AR 25 5%, A R SR
T I RE L e R GE i A 3 A 2 R AHAT

3 e

1971 4EAERI TR R B LB svev! B
PSP IR PPN sy B E] SVCV. M 2015—
2016 43 2016 4, AUEL A 40 M5 5% 19 07
BT BRI VTR 22 R 55 5 1 1 oF 1 4 0 0 A 5
T A, M\ 40 ZKFRGH 1 12000 2t
Kt 4 4~ SVCV PHYEREA

SVCV BRYLhE R Im # SRR Y, angeii |
R AR R K i o 5 0 28 H e BN Br iR B
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Shij 1
Shij 2
Shij 3
Shij 4
Shij 1
Shij 2
Shij 3
Shij 4
Shij 1
Shij 2
Shij 3
Shij 4
Shij 1
Shij 2
Shij 3
Shij 4
Shij 1
Shij 2
Shij 3
Shij 4
Shij 1
Shij 2
Shij 3
Shij 4
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CADGTLVSGH RPGLDLIDTV FNLENVVEYT LCEGTKRKIN NQEKLTSVDL SYLAPRVGGF GSVFRVRNGT LERGSTTYIK IEVEGPIVDS
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Pl 4 BRERETE SR Shlj AR50 70 5 ol 4 H 2 2R RR 7 51 LA

Fig. 4 Alignment of amino acid sequences of glycoprotein of spring viremia of carp virus Shlj strains
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Tab.2 Genetic distance analysis based on glycoprotein gene nucleotide sequences of spring viremia of carp virus %

#i#k strain Shlj 1 Shlj2 Shlj3 Shlj4 M2-78 880163 970395 940626 2/90 RHV P4 NI1-5 Fijan 978 BJ0505-2 A2 USA 212364 P4-9 SVCV5

Shij 1
Shlj 2
Shij 3
Shij 4

¥k 005 99.8 987 895 883 889 887 90.7 889 905 904 909 992 993 993 99.6 99.6 912 923
0.5 *** 097 086 8.3 88.0 887 885 905 8.7 904 902 909 99.2 992 992 995 995 913 924
02 03 *** 089 89.6 883 89.1 837 909 8.1 90.7 90.5 91.1I 994 995 995 998 99.8 914 925
13 14 1.1 ** 893 883 887 883 89.8 884 90.5 90.0 904 984 98.6 987 98.8 988 90.8 92.0
M2-78 1.6 119 114 11.8 *** 993 980 984 924 915 922 920 924 893 89.1 893 893 893 920 975
880163 129 132 129 128 0.5 ** 974 981 90.1 894 90.8 90.1 90.6 87.8 87.6 87.8 87.8 87.8 90.1 96.7
970395 1.5 117 113 11.7 1.3 14 *** 979 918 909 915 913 91.6 887 885 887 88.7 887 913 973
940626 125 12.8 125 13.1 1.7 1.7 1.2 *** 9]1.1 899 904 90.1 90.6 883 83.0 883 883 883 90.1 972

2/90 10.1 103 9.8 11.1 82 10.6 8.0 9.7 *** 958 93.1 929 933 90.5 904 905 90.5 90.5 93.6 935
RHV 123 125 120 129 92 114 91 IL.1 43 *** 918 91.6 92.0 83.7 885 887 837 887 920 929
P4 103 105 10.1 103 84 9.7 85 105 7.3 88 *** 987 99.8 90.5 904 905 905 905 984 929
N1-5 10.5 10.7 103 109 8.6 105 87 108 75 9.0 13 *** 989 904 902 904 904 904 993 92.7
Fijan 100 99 97 105 82 10.0 82 102 71 86 02 1.1 ** 912 90.7 902 90.5 905 98.7 92.1
978 08 09 06 16 119 135 117 131 103 125 103 105 95 *** 993 990 993 993 916 92.6
BJ0505-2 07 08 05 14 121 138 120 134 105 127 105 107 101 0.7  *** 992 994 994 91.0 92.1
A2 07 08 05 13 118 134 11.7 131 103 125 103 105 10.7 1.0 08 *** 994 994 90.5 904
USA 04 05 02 12 119 135 11.7 131 103 125 103 105 104 0.7 06 06 *** 999 909 90.9
212364 04 05 02 12 119 135 11.7 131 103 125 103 105 104 0.7 06 06 0.0 *** 909 909
P4-9 95 95 92 100 8.6 105 87 108 67 85 17 07 13 091 97 104 99 99 ** 023
SVCVs 83 82 8 8.6 26 31 2.1 29 7 76 76 78 85 79 85 103 98 98 82 k¥

TE: MW ALRLL AR 20 1, WAL B 2 L.

Note: Figures above the diagonal show percentage similarity; figures below the diagonal show divergence percentage.
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TH, . ML R . S A RN
e E, o HOR s IR
SR IR, HAA SRS MU EPC JF IR
W s AR [, H 3R 46 H PR I 20 RS A B S AN i
KR, 5580l s 40 )2 LT
BT AR, SRR e T I A5 R s, WF
R EEIN 4 MRS IAE—EER, X
5 FH OGSOk E A S — S SRR AR 2 5 2 IR
AT S LS AR, £E 2 S U B 1)
JPEBW B3, SVCV 3 [HI2H 3% 2 i 4 vk
MR AE RNA, K 11019 METFRR, F%8h 5 4
FEHA R, 5304t % 8 I N(nucleoprotein) .
1 P(phosphoprotein) . &5 1 M(matrix) .
1 G(glycoprotein)fll RNA &M L(RNA- de-
pendent RNA polymerase). H:H', B H 65 509
MR, HAE S KT s B2 Fy R, s
T s MO R 152N, R AR | R R E BT
K LFHAT AN RS, i PHEEAE SVeV
M EBEPREA, IE T SVCV AL FHRE,
DAL ahb %o JFG 5 DR 45 4 R G 2 D 1k R F 5, 1T Ry
SVCV Mg 22 Wi R 5T DL SR TR 1
IR 2 LA rp 2 AR 2002 AEETITLR
i3 ELISA Fil Real-Time PCR 5 8 2 19 S 1R 5]
ForEs svevitly 2013 4E, Xiao 2 H#EE A
P X} B IX SVCV #EAT T 3437, 455 %0
ZTERIE AN Tao ARG FI I R AR 7 51
Xf SVCV Shlj #4751, MEHE AT LUHERT
Shlj 1~Shlj 4 5 EZS%HE A2, 978 FIEEZS%
Pk USA . 212364 & [Al—4r LTk, HE
F Ta SEPRAY T 36 [ 22 bR Ak AT S e
SHEMZ I, RA AT REAE t v [ 8RR e Tk,
RS HETA X E SVCV I E A4S
— 516260 RBFSE A SVCV BER 115 R ) FE
TTEM R, RERB T BN, SVCV 538 4 4
AFFEEE (Ta, Ib, Ic, 1d), I H SVCV FEZS
Z Ak BJ0505-2. A2 .978 LA M AWFFE 402 A9 Shij
1~Shlj 4 FI#5 L ESHHAE T Ta LA, %
GER SR AL O R 8, B TR A
RO AR AR, ARG R X
SVCV MR AW A — & 48 T 2 L,

ZE TR, AT TR EITLHLIX. SVCV
FERRIO A RS 3540 55, PCR S5, 8 7570 I 52,
s T 2 DM 2R 11 208 1R 17 9 SR 28 43 A S S TR 4 A8
WF5T . 5RUESE SVCV F7E7E T B0 vT b [X 6 37
Wb, BA B IR HR(10%), 2 5Ip 7T i X 5
KB BRER R 2 —, I HaxX Sk B[R 3R5E
) SVCV 7 Bk LA A R R 7 9 = e v
%1, SVCV Shlj 1~Shlj 4 B4k i) A= P4 K ggt 15 it
R AT R iZHBIX SVC BERR 1 W R B s B3 T
HES%,

5% 30k
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| solation and genotype analysis of spring viremia of carp virus strains
from Heilongjiang Provincein China

JI Feng"?, ZHAO Jingzhuang', LIU Miao', HE Wenbin"?, YIN Jiasheng', LU Tongyan', Ren Guangming',
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1. Heilongjiang Fishery Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China;
2. College of Fishery and Life Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: Spring viremia of carp virus (SVCV) was routinely isolated and identified from tissues of carp (Cypri-
nus carpio) from 40 carp farms in Heilongjiang Province by separation in cell culture and identification using po-
lymerase chain reaction. SVCV isolates were subjected to virus titer determination, phylogenetic reconstruction
based on their glycoprotein amino acid sequences and genotyping. Cell culture results showed that the isolates
from four different farms infected Cyprinus carp epithelial cells and caused a cytopathic effect. The isolated
SVCV strains were designated as Shlj1-Shlj4 and were confirmed as SVCVs by polymerase chain reaction. The
titers of SVCV Shlj1-Shlj 4 were 10°%, 10%%, 1077, and 10°** x the 50% tissue culture infectious dose/mL,
respectively. The results of the Shlj glycoprotein gene cluster analysis showed that Shlj1-Shlj4 clustered with
China strains A2 and BJ0505-2 as well as America strains USA and 212364. The nucleotide sequence similari-
ties of Shlj 1-Shlj 4 with those previously reported SVCV strains were 98.4%-99.8%, and the similarities among
Shlj 1-Shlj 4 were 98.6%—99.8%. The highest nucleotide sequence similarity (99.8%) was observed between Shlj3
and USA/212364, and Shlj2 had the lowest similarity (88.0%) with England reference strain 880163. The amino
acid sequence alignment results showed that, among the four Shlj strains, the glycoproteins of Shlj 4 contained the
most mutations. Genotype analysis showed that Shlj 1-Shlj 4 all belonged to genotype la. The study showed that
the SVCV detection rate was about 10% in Heilongjiang Province during 2015-2016, and the glycoprotein gene
sequences of SVCYV strains from different farms varied, indicating that SVCV strains are evolving in the Chinese
fish farm environment.
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