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RRE, %k ®BH, AF®, B &, ® W,
(AR K2 % BE, VU1 Be# 611130)

Tk

FE: AU msRBRU) e MEFRAFA SN BE R TNRER, SR EALRE
BMHATARREAE AL RERHITLE, BT ATRELR K S ERT-PCRE T #
A R AWZ160509, It Rk £ B A & B VP2HATY ¥ 247, [ B xR R 4 A
THALREFNE. FRET, BRATEGERERXKANKEKLE, BB K, HE
R WALtk H e e, ST NFE. BFESE; HEALTEN, AREE
Rl AR ALK ELE S & 4 7 I 40 ) % (rainbow trout gonad cell
line, RTG-2)41 i, B3R A ALD M MM AE. ATHRLEREFATEHR
9%, FHAGEABFAMENER. Z2ERT-PCRRM KA, BRRFE. ATRESE
DL & s % RTG-2 48 M 35 & % 4 & J& If 3F 3 %5 /% & (infectious pancreatic necrosis virus,
IPNV)fEM, HEEZEMEAVPR2EFE S B 8w A HAIA Ry — %, EHREMET
B, WZ160509-VP2 5 IPNV-VP2(AY026345)th [F] JE 1 &% &, J7 7] — 504 4 95.8%. 414

REFNELT, BRERRAERERREE, KR, FERZBREE, R, FAXE
BRIE, BamERFEEE N, ENEENFLECEREOLNREY, BAE LA
M=aE . B RW, WZIRE T B AL 8 B i & A IPNV,
KU dr o R MRIRA R E (IPNV);, 28 EkE,; A5KE%

FESES:S941.41

A& Y 14 i i S5 B8 993 94 75 (infectious pancreatic
necrosis virus, IPNV)#JE T N RNA 7 FF(Birn-
avirdate), K4 S RNAJK 7 & (Aquabirnavirus)!,
SRt B €0 248 1) B R 2 — o IPN VY 35 UKL
RIE20M M, FTEBE, PIERKTE, @EF205E
ki, EA#50~75 nm™, IPNV R R7E L E L EE &
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BOAFEAXAL AFRIE o AR HfE [ PN 4118 A IPN VI AT
FU A, IPNV LK FEEPERILH XY,
V7 XA R DLIPN VLA T ) 43
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¥ 55 % (Limanda feruginea)?5 fa 25 i 4 fi L HE £ 5

Wi HHEA: 2016-08-27  f&EIHEA: 2018-03-27
BEITE . 1914 BHETHRI(2014NZ0003)
BIEIEE: EIFH, E-mail: kywangl955@126.com

http://www.scxuebao.cn

MEAREE: A

IPNV X} T il (Oncorhynchus mikiss) VL B K V4 ¥ fi:
(Salmo salar)55 B 4y o FVHE f0 5 A7 H = 109 B0
P, HAI S4B LT 4o RHEMAET R
590%™, IPNVER F] B 4% 5 B8 mi i SE T2 %
Gb, AT LAG R g, A5 R R )
TR At I A Gl I S A R TEAE R Y
ki SN BT P O NER (3 b S Y e Y S T
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8 3T RTG-240 A % o 47 43 B 15 9% . N T e 5K
5 . ZFRT-PCRAG I L)L M 2H 2355 B 2% WL 2R 0 oF
299 AR IPNV

L bR

1.1 SEEEH R

FEUJ T B (R BT 5 5~30 ), F DU )1 A AR R R
Bk RE s (T 6 (IR BT i 15~30 ), W [ Pl
JTIOC RS .

L 0 £ A B B 40 M &R (RTG-2), DMEME 55
RN IG 2R 17 (FBS)IA [ HyClone/s H], DNAJKZ [A]
Wik & . Trizoli{ il & . PrimeScript™RTiA 5] &
¥IWg A TaKaRa/A &), PCRy= 49 4lifbik 7 & .
DNA Marker§ 4 H A9 T2 (K#E)H R A,
oAt 370 Sy [ 7= 43 B 46

1.2 BRI IE RV R AR R 5 BT

X AR FE G T B AT 11 PR OO 5% 0 1 S WL 4%
S5 TOWE Sy R A RAR . Sk IR E, By
WG+ « 10 B 5 KB s R VRil3IRE ,
4°CTF, 7500 r/minZ.0>15 min, FiEWKLLR
0.22 pmyE Mt uE ; B2 i R FRTG-240
L, 15 °CHZRfF 1 hJE Fm e, SRS AN & 2%0G
A= I3 100 TU/mL XL (5 5 R & F)M
DMEME R4 F5 il B F 15 °CHi 5%, 19 RiE47T 0
K, FFAI80%LL ANk U AR J5 , AR BE T
~80 °CLRAFA H .

1.3 AT RRSEIG

Vg BT 8 (15~30 @) 977 dJF i AT N T Uk
YesLBy , SLER a4 N3N, BA20E. 4l
T 0.2 mL/ 2 ik U8 B B 1 0 £l 4 4L 5 3K
W, o TCHME T ST 0.2 mL/ R R A8 A I
B EHE R ES0.2 mL/ B CH AR K, 5L
5 9 PR K e A5 R FE (1342) °C, 4 H LB T 6l %
T, ORI T BT B FET 4k .

1.4 ZERT-PCREN AR FF 5347

A& YV 3 1 2% B PR S8 0 75 ( infectious hem-
atopoietic necrosis virus, THNV ) , IPNVLI XK
P H A UL S 9% 7 ( viral hemorrhagic septi-
cemia virus , VHSV) J& 8 4L iy 6l (1) 354 5 UL
T, X ICEERE S EATIR AR 2 M Willi-
ams%5 " 7 A ORI 3R BE R S P, R

IPNV F Z 458 8 H 1514 5'-CCGCAACT-
TACTTGAGATCCATTATGC-3'/5-CGTCTG-
GTTCAGATTCCACCTGTAGTG-3", Fiit 4
R B /N K206 bps M THNVAZ A 7¢ 8 1
1514 °~5-GTTCAACTTCAACGCCAACAGG-
3'/5-TGAAGTACCCCACCCCGAGCATCC-
3, W R BOR/N 371 bps §THE VHS VS R
LA B 514 5'-CGGCCAGCTCAACTCAGGT-
GTCC-3'/5'-CCAGGTCGGTCCTGATCCATTCT-
GTC-3', FiH4 4 v BER/NA625 bp, AR FR
FS I 252 BEOSCHR 12100 ik o 5149 i R
BRIV ARFRA G, 20 BCE R
R RN TR e T 0 %) JHF JRR AR . ML . B R
2L T 95 78 40 K 2 TR Trizo 3R 77 4 156 B 45 b s
PEHRNA, 2 M PrimeScript ™RTi 7] & 1 B 5
RNA % 53} cDNAJF #E AT PCRI N, AR &
ZIE A SCHk[12]; PCR™ZHIZDNALIL IR H) &
afifb e, 3k BUEREE R B AR W BOR A IR v gk
307500, 0 45 5 1) H Blast 5 GenBank 1
005 27 B Sl 5 o

1.5 IPNVEELHWEL VPR2ERB R ENF
UKRBRGEBEREIENL

IPNV [ VP2ZE & IPN VY = E AN e 451
EE, HENHREPNOLEAMN62%, HIE
Dader%5 " % 1) ¥ 51 IPNV-VP2(KC489465) 15 11
— Xt Y HIPNV-VP2E K (514, [iiF: 5'-AT-
GAACACAAACAAGGCAACCG-3', Fiif: 5'-
GACTATGTCTCTCCAGCCCCAT-3', Filfj kK
/N1 347 bp, %51 W) i AR ERAT B A M EOR
YN g0

PCR™YDNAZi LI F & alifb)5, 5
pMD19-T# K17 i%E 4z, L DHS /32 5 4
Jfl; 37 °CH5 3724 W i 2B BIPE s e bk, 326 Ji A 4
PHEE B A W R A R A R AT I T, F 5 45
J%38 1 NCBIAY GenBank 1 1[5 51 647 b Ass, 4B 4%
1% (Neighbor-Joining, NJ)F4 & 5 48 AL 27 73 AT,

16 HAREFUE

WO i i . O BE L TFIE L JBERR L JEAE |
VEAE . SEATLPA AL ZL, (T 10% Y i PR [
E, AW, WU, HERE, s
et Fr, Ot BB WA A IE 3%
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2.1 BiRAIEERFLT

SR O T B 44 Sy & £ FIRE £ (1R ST 1 5~30 @),
W AR K VR, RS 3 A REDUR,, RERE

WOk P RERAR, EMERWE M T-1, 2); AT
P4 — AR VR B G, B AR i i M 4
H(E R T-3)5 BEmS SO R (B L -4); 622 5
e, HAEIG Y, WO, P
WA K, FEEARTE R Bk 2 1 (LR T -5~7)

ElhR 1

T B Il R4 1iE

LR RR B 2 B 3R AR R, R M 4. I TR e s R A SO mITFIE G A 6 M mE IS A

MR 7. A mE N T EY, ARRE AT
Plate |

Clinical signs of diseased fish

1. diseased fish showed darkened body; 2. diseased fish showed swollen abdomen; 3. diseased fish showed splenomegaly; 4. yellow mucoid fluid fecal

casts from anus; 5. diseased fish showed pale liver; 6. diseased fish showed pale and swelling kidney; 7. yellow mucoid fluid in intestine, but no food

22 HmENTE. BT

Vg K L 8 2H 257 3R S I A B R
RTG-240 3L B 72 hi, Wi g ] WL RTG-
240 AR A, Pl BE G A, I A R
T 1S B (1] 1-alBl 875 ), T KT FEE 2 40 ) A= 4
K47 (E1-b),

23 AR

N TR S 45 R W, B0 3 56 20 T
B EITE SR ORITF AR th LT, HER — AL 5K
WS RISET 160, FET-HRILFI80%; 4
TR A S A R AE T I8, SETIRIA
#90%; H45 o AFIG R SIS I A, S
UL B R e A2 A0 T 5 W MR R K AR A0 T, MR
SLEHIE TS L i BT 2 (K2). AT
Y Y A 105 R A i R R B F], HL
TEN TIRGLJE RS0 T 0 517 TG K I i 5 A
IR R i — B RE AR 5 0 IR ZH R AR I %
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(@ (b)

E1 AR
(a) 1 A 4975 AT 408 20 23 8 W O RT G240 il (72 h); (b) 1E % RTG-24H fifd
Fig. 1 Cytopathic effect of RTG-2 (72 h)

(a) cytopathic effects were observed in RTG-2 after inoculation for 72 h;
(b) normal RTG-2

W o
24 S ERT-PCREESHHH

A AR R AT S RN T G o T
JUE L TAE LB BE 23 B A0 M P HBUBLRNA, 22
5% 5 cDNAJG I 45 53 14 51 97 £ 47 RT-PCRY”
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., Al L206 bphb HH BLRE FPEDNAY 5, 5
IPNVIUH /N —B(EI3), AR A 75 5L
B K3 09 B R B 25 5 1 NCBIE 47
Blasttb X, 4R B, %755 GenBankH
IPNV ) 3 2254 8 3L (0X174178) LA #1 FE 11)
R, HIF5) —8 & i597%. RT-PCRYE
SRR EON, HAREIRATEE N TR YL T 65
IPNVIHPE, 2% 8 Mg 5 S WZ160509.

25 FEFMEAVRERNNFRRAGZLE
vl

i 1L IPNV = 225 0 8] (1 VP23 [H B PCRY 1

] SEAE e i

2 16 | = AR cell /
ﬂﬁ g 14 1 = x84l control/_/’rll
® g 12 .
s 10 /d
&g E 8 r'l.l ."l
=36 Fl
WE 4 '

o 2 | |l,' !
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1 357 911131517192123252729
YR Hud
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B2 ALREAWER

Fig.2 Results of artificial infection experiment
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3 ZERT-PCRENIHNV, IPNV5VHSV
M. DL2000%y T B ArE: 1. F AR BB AL 2. 7 22 4
3CANTBGGREG S — 20 4 AT 28 — 41, 5. FvExs i
Fig. 3 Multiplex reverse transcriptase PCR assay for
simultaneous detection of IHNV, IPNV and VHSV
M. DL2000 DNA ladder; 1. the fish natural infected; 2. the diseased

cells; 3. the artificial infection group 1; 4. the artificial infection group 2;

5. the negative control

PEIR/NAT 347 bpf H B 545, S5HHY K
IN—3, KPCR=WHFAT T b, WV )G LIEE
NCBI-GenBank(%% 5% 5 : KX355401), @ i/
HIMEGA 5.0 [NIIE Y IPNV-VP2 R 4t il {4
IR, WZ1605095 3 [E 43 25 bR B 41 18U R ol —
X (K)o [FUEPESTHTRB, WZ1605095IPNV-
VP2(AY026345) M [Rl i PE ey, 79— R
95.8%.

2.6 ALAFRIBEIE

AR MR, 5 IEH BEAR (R T -1)
FHEL, RO f g g an M ok, = e e,
A LA, B R, SR R (8
RERCIT-2) 5 A7 B4 1) IR R 20 2k A= IR BT | i i
Jig I 200 M P 9 A, e ORI D 2 T SR ST
XL U A AR A A T I SRS (BT T -3)
i s N | NP S D7, i <1 S P 411 2
Bk, WA, WA, St g, AR R
R A O (TR IT -6) 5 T J5E P9 G A IX A T
TR DR Y g AN B/ RS E AR R ) R I Y o34
I (BT T -6)0 P /N BUAR BE 8 0E, A
R VRN E, B AR, F
WENALOEREALRY RS L ERR-7);
BN bR A M A, RN SN
AR BL B 21 €0 2R 3 2R W IR DO (BT R I -8) o
SN ARSI, b B A i K, R
A iR, A RN R IE (KT -9),

3 iR

IPNV 2 fi5, 35 ff i 11 248 55 )™ 2 (09 95 75 M 5 0
Z—, HE &5 o B ek i £0 2 5% 5 M i
BT R AT . TLE S EHRGE T
L PG 28 0 6 R S W R AT, FE TSR ik
90%; 19884F IR I IT 2 K ILIsEE, JHFrs T
JEE PRI RN, BB fa BB R Oy iR 8 K
B MR, RLTTA IR R, A5
AL E NI EY, IR AR, L.
B RS 0 AR UG A 1Y &0 Il ARRE IR 5 DA
8 0 B — 3 AR S0 T Ak X 48 5 i AT
WEEST S, AN TR SCES . ZHRT-PCREG I LA
o 20 2 B2 LS UE S T M vk AT 6 R e PR AE T
B9 IR S TPNV [ IIPN VI AT 9% 5 8 A5 s
HoETE R E AR K PG X 3RS, WP
Hin XA DL 43
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78 VCh3328,IPNV,IN642216
100 vh499-5 IPNV,IN642218
77 VCh3315,IPNV,IN642219

KJKB1,IPNV,KF954917
100L KJKB3,IPNV,KF954918

C-1.9,IPNV,HQ457170
C-2.6,]PNV,HQ457172
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OV2,IPNV,AY 026484
921 Sp, IPNV,FN257531

71

81
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99

78

91

100

100

——WZ160509,IPNV,KX355401
88 91-137,IPNV,AF343570
Buhl,IPNV,AF343573
95| Reno,IPNV,AY 026345
93L-VR299,IPNV,AF343572 ] Genotype 3

He,IPNV,AF342730 }Genogroup 6 E

0.05

- Genogroup 5

99 ASV,IPNV,AY026490} G A
I—Te,IPNV,JX880108 enogroup
Ab,IPNV,AF342729 }Genogroup 3

701 IHJS1,IPNV,KF954926
100

THJS3,IPNV,KF954927

}Genotype 4
VCh32523,IPNV,IN642221

~ Genogroup 1
}Genotype 1 srotp

] Genotype 2

4 IPNV-VR2ERM ARG L EH
73 XA EE AR R 1 0007 B8 & ke T A5 B A0 BLAS LT 20 Bl AR RO B3R W AN iz il e 20,057 B e
Fig. 4 Phylogenetic tree of nucleic acid sequence within the IPNV-VP2 gene

The values at the forks indicate the percentage of trees in which this grouping occurred after bootstrapping the data (1 000 replicates), the scale bar shows

the number of substitutions per site

IPNVAYIE AL A . BRI PE . XU BEAY
RNAZ R, Hob B B A%t — > 2 B & FINH2-
pVP2-VP4-VP3-COOHMIHEL5 M | A VPS, F Bt
BB VPLIEE (1™, VPAYE Ry 8 8 ks 2 R
FUIHF B VP2 AT VP3, 1 VP2 R IPN VYK & Y 32
BLEME N, BA MR, HRIUE R
98 SR AE T, ) B 7 2 %) B R 0 B rp LA
FEEMALY, KL, VP2IE R AL BRI 5 A ik
Fi& e 51 [ 51 43 BT HE A L M AN TR TPN V3 ik 2
N o BB 4 1A 9 22 2 al . S B Blake % U7
IPNV-VP2 1 5 R 4 Je FER AL 40 2, AR SEBG y
BT S IPNV 5 36 [ 4% 3 U5 D 2 1A, il v 7Y
VR299IW MR I — L, HHFI HIPNV-
VP2(AY026345)/ 741 — B 495.8%, KL HAT
P02 75 R T RE R R B AME A TR, R 41
IPNV = %02 7 25 [ RN I A7 40 A, Tl AR IR AR
s I B B DS I, DE S UE T %00 T R
e JEES |

AR YR SR & s WL 0 2 2 9 3 2 SO 5 AT L
H . BB 7 LA R B AR L SR, HLF R )
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IPN'V 1) 9 Fia T U 200 6 R0 /N A8 b B2 440 i A, o R
TT 2z AR, e B 2 76 A8 M ] B 2
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Elh 1

BRREBF S
LOIEF BN 2. BRI AN S A M (8 k), SROE, AN MAR [ 4. REERECE VR RS R () 3. IRIRALGURIE . AR, TR AN L U B R 2>
(Fi3K), MRWIALHEAIFNGC): 4 BN 5. FHSU=E B M), TRk, S0 r@Esk), WIRHEK: 6. IFIEm AT
FOCE X R VR () 7. B /NREERIE, BAOBEEAFLOZREARDFEH: 8 B NE LRl k@ k), &1
WA L ZRE AR RPIR () 9. 8N B I 2R (7 k), TBEv& e PR IR 3 ()

Plate I Histopathological lesions

1. normal pancreas; 2. vacuolar degeneration (arrow) and necrotic changes in the pancreas cells, and pyknotic, karorrhexis or karyolysis (*) in nuclei; 3.

the pancreas necrosis, acinar cells decreases (arrow) filled with necrotic adipocyte (*); 4. normal hepatocytes; 5. serious hemorrhage changes in liver(*),

and vacuolar degeneration and swelling (arrow) in hepatocytes; 6. inflammatory cell infiltration in mesenchyma liver, especially portal area; 7. mild in-

flammation in glomerular and red floccule proteins in bowman's space (*); 8. vacuolar degeneration in epithelia (arrow) and red floccule proteins in the

renal tubules (*); 9. mild hyperplasia (arrow) in gill lamellae, exfoliation of epithelial cells and inflammatory cells infiltration(*)

Ui B 6 B0 f A R Ll A S K
e BLEATAERE, AR A IS R SR AE PV L U
Wrflefad e, AR BEAT KL RE IR, X B A £
I BEAT KL BE MV B, RIS IR, sk
JoUA R L R A3 MRl R R4 3 o e 60 4 B
TR EA B E X
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Isolation and identification of infectious pancreatic necrosis virus
from rainbow trout (Oncorhynchus myKkiss)

XIONG Quanxin, ZHU Ling, WANG Kaiyu’, YANG Qian, HE Yang, WANG Erlong
(College of Veterinary Medicine, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: This study investigated the etiology of Oncorhynchus mykiss that suffered fulminant death in Shimian of
Sichuan. General observation, virus isolation, pathogenicity tests, multiple RT-PCR assay and histological examin-
ation were performed to explore its causes, and to indentify the pathogen WZ160509 in which the major structural
protein VP2 was amplified and analyzed. Principal symptoms included darkened body, abdomen distension, yel-
low mucoid fluid fecal casts from anus. Internally, no food was found in digestive tract and enteritis, pale liver and
kidney were observed. The filtrated homogenate was also inoculated into the O. mykiss gonad cell line cells, and
the typical cytopathic effect was formed after three blind passages. The result of artificial infection test showed that
IPNV could cause 90 % death rate, and the injected trouts displayed similar clinical symptoms as the fish that was
naturally infected. Multiple RT-PCR assay was performed to detect the presence of the virus from the fish natur-
ally infected, the fish artificially infected and the infected cells, and all the results showed IPNV-positive, and the
homology analysis, in which the test sample mixed the main structural protein VP2 gene and genomic U.S. isol-
ates 1 type, showed the highest homology between WZ160509-VP2 and IPNV-VP2 (AY026345) and the se-
quence identity was 95.8%. Histopathologic analysis, pancreas and liver showed degeneration and necrosis. A mild
inflammation was observed in glomerular. Besides, increased capillary permeability and red floccule proteins were
also observed in capsular space. Renal tubule showed vacuolar degeneration and proteinuria. All the results show
the isolated virus is IPNV.

Key words: Oncorhynchus mykiss; infectious pancreatic necrosis virus(IPNV); isolation and identification; histo-
pathology
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