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(WM REKRF 4 EF T, @ AR 611130)
FEEE: [H 0 ) 9 500U )1 53558 3 B BEbE Rana nigromaculata WESHEE AL Jeiim Rl . (7 v 1o g of Sk b e} i 47
i B AR A S B A B, A A N DGR BB 4. PCR R I R G0 K & 43 A X 43 18 1 5 JE kAT %55
(45 5L SR B0k 285 U ek 32 R PR AR AR A A 2 L I R I L BB P vk B (B R K ZHL 40 32 b, RO IR st T
5 JE P 2 4 2% B 5248, BRI BE kk, FLYE — S AR A K P LB B A TR A o R R 4
SRR T 7R (EPC) 40, 25 C #5397 4 d J5 H I B 41 308 (CPE), TCIDso > 10° mL™'. F 3 85 ¥ 33E
7 N LR GG, o i st R I 5 B AR SR AR AR, ZET 20 B 80%, UIESE 43 B 23 (K JE 1k o FL B
BRI, R EE BB IE /ST, A 30, %A 2 B (135+8) nm, 76 )5 o 2 5 AR HEZ B IR . &1l i 35
MCP FE[H f¥) PCR AN 2o, F AR S iphiet | 1) 75 7K 5 DA K 73 B9 33 5 BE 1, J T MCP 425 31 (8 A% R4 7 BT
RN, 43 B0 7 55 0 2 R 0 B3 (K A LR E 99% LA b, H 5 88 FV3 MR NE— 0. [(EiRHEL T
UM R B e R A R A T S A e 0 i, 5 LA 2y B BRI B (Rana nigromaculata ranavirus,
RNRV).
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Isolation, identification and phylogenetic analysis of
a ranavirus isolated from Rana nigromaculata
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WANG Kaiyu, ZHAO Ruoxuan, BAI Minghuan
(College of Veterinary Medicine, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: [Objective] To explore the etiology of a serious infectious disease occured in Rana nigromaculata
tadpoles in a farm of Sichuan Province. [ Method] Pathological examination and virus isolation were carried
out for the diseased tadpoles of R. nigromaculata. The isolated pathogen was identified by artificial infection
test, transmission electron microscopy, PCR detection and phylogenetic analysis. [Result] External clinical
signs included hemorrhage on body surface and swollen abdomen with yellow ascites. Based on
histopathological observation, we found that liver, spleen, kidney, pancreas and other organs had damages with
obvious degeneration and necrosis focus, and basophilic inclusions appeared in the cytoplasm of some
pathological cells. The tissue homogenates of diseased tadpoles were inoculated into epithelioma papulosum

cyprini (EPC) cells under 25 ‘C and caused typical cytopathic effect (CPE) after four days with the TCIDs, of
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10* mL"'. In the artificial infection test of virus fluid, the tadpoles showed the symptoms similar to those

observed in naturally infective tadpoles and the mortality reached 80%, which suggested that the isolated virus

was the determined pathogen of this disease. Transmission electron microscopic observation showed that the

virus was regular hexagon with capsule, the diagonal diameter was (135+8) nm, and virus particles arrayed in

crystalline or freely in the cytoplasm. PCR examination of the MCP gene showed positive results for samples of

diseased tadpoles, aquaculture water source and isolated virus. Phylogenetic analysis based on MCP gene

sequences indicated that the sequence of isolated virus had above 99% similarity to ranavirus, and the isolated

virus belonged to the FV3-like virus group. [ Conclusion] This study confirmed that ranavirus was the

causative agent of this outbreak, and the virus is named as Rana nigromaculata ranavirus (RNRV).

Key words: ranavirus; isolation and identification; phylogenetic analysis; pathological lesion; Rana

nigromaculata

1% FF (Ranavirus) »& — R EGL 25 AT 2K,
eAT R E NP I EE DNA i8¢, J& T 0L 5 £
Iridoviridae'. H/E&GerE 15045 52 MR 175 Fi
S AE R B AR IR AT HE BN, WOCRR Y “ Ve I E
YT Bl [E i R BA R AL R RE 7, B
FHIEFH W E PR R G 3 K S BB OR,
i FEAE BRI S TeAT 28 L J £ e v () 4% % 52 0
B E R BB, KA 1996 F N EH B
IR G IE IR PR 2F 3 Rana grylio 7755 2
g, Jm OB SR A B (Rana grylio virus,
RGV); B J5 ERELLEEDE N LI PESUE R. tigrina
i 4B A9 B B 4099 7 (Tiger frog virus, TFV);
2011 SEHRBEFECR S i 7 B\ LR GE [
K Andrias davidianus KIRREFET- HAF AT T
., (B 2209 20 SE N, CAHGE A Bt Micropterus
salmoides”. }RE R. dybowskii™ 2F-1 R. catesbieanas
F 4 Trionyx Sinensis™ VA N AU & IR 6§ Triplophysa
siluorides""" 55 2 P W) SR 75 0T S BUR B AL T
(RARIE, 25 v B SRV K R S 2Rl ) R4 i
BT E .

BBPEHE R, nigromaculata 723 E 1] — 8 B 4F
T FRFEME S, (HIT AR LI R £LBEAE IR A Ak
B S IR AT S0 B AN W R AR L T BRI 22 B A
getti-i2l e g 7 BB RENV M RRE. A
2012 4 LASK, VU R A 2 BH 45 1 1 B2 5 0 7 5 3%
il 25529 . EH R R SR 5 RS PR e R T Fe AL e, R
WRHIRE 4 By 22 Ab I MK, R 1 A A ST R R
AIIE 90% LA b o AR FRE IR, AHIT 78 MDY 11357
B 7 B R A R AT T SR 43 B, ad e [l )k
LU E O 1, X% R AT TR A
TG EETN 5> AV 508, BIENIZRIZE S
Pzt ftikiE 525 .
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B SR B O R, pl DO | B0 R 7R B 3 IR A
ALK (1.85+0.25) cm, K& (2.6+0.5) g; {5 T
0 R Sk ) DY )1 A R OB SR A Y, R K
(2.20+0.22) cm, B & (3.0£0.5) g, 7K il B L7
7. BEA-1M3E (FBS). M199 1% 75 55 R4 ¥l
0.25% M EEE AW (& EDTA). fiE 2B H
Hyclone /A @ ; DPBS. pMD-19T JF kL% #2385 &
PCR-Mix reaction buffer. DNA #&HURA I &1 DNA Ji
TR &R DNA 437 i fEAwifE DL-2000 304 5
Y TREERAF.
1.2 IGKRFERNE R AR FRE

- 20 W 5232 Ao R I R A% O, B i A TG BR PR
N, BUE IR THSR G, i gt 55
i, [ R 283 R F BHI BRPAR, 7E 28 °C 414
NEEFE 24~48 h, ML TARA B AR KB DL
1.3 ALARFREERE

V4 S5 R I} B O O 2 B R, B TR AR
9 10% B VAR R Ak e, H A ) R
HE Zetb, dvEmt R v 5 a5 s g H &
14 FENS

EIEB 3 Rt e} Py Uk 2H 2R B 1 JS N R ST A
W, 1% 105 BIARF LRI N VR BUAE Z 1 M199 K5 3%
B EFHHEREM N 1000 UmL") Tk B EE
Mo 4 C FMENLKG, 8 000 r-min™' &> 20 min,
2 0.22 um LR JEAR LIRSS, Bebp T 6 A b R
(Epithelioma papulosum cyprini, EPC) 4iJig, 25 C
7%, 18 H WL 240 ff 5 22 B (Cytopathic effect,
CPE). £§ 80% LA 4 At B A8 5, USCHRI 55 O AT
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F-80 C % H, H1% I Reed-Muech vE!" i+ 595 5
PHUR LR (TCIDs)-
1.5 ALRRIRLE

N IR G5 76 2 N BRI FE Th i AT, /KR
(22+2) °C, fe FE BT kRl = N BT 9% 7 d )5, 2 NIk
IS0 xR, RRA 20 B . I HU S L BEAIK
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R S /0O JFL A 0 o 48 s 0o R 2L« 42036 4 ) S A
(MY 10 mL i #3308 10 mL M 199 £5 3%
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1.6 HIENE

EPC 40 /a5 Jo, A7t 50 % L E CPE
IR 2 AR M AE R IR AR 3 50N 2.5% B %
BEAT [ %€, 3 000 r-min' Z5.0 10 min, YCEELHIUTIE
2¢ PBS ¥R E B P, 10 000 r-min”' 250> 30 min,
FHTIMANARFR > HON 2.5% IR BT 4 'C 44 F
WEG [ 8, R I5 T8 T VR4 ] e s K B HE S
1TV R, e E S B SR
1.7 MCP EEH PCR &

2% Mao S5 ERXTIET 58 MCP [ 53 500 bp
KN BESEE R S 1 51 gk 47 PCR 9738, B 5
¥): 5'-GACTTGGCCACTTATGAC-3"; FiiF5|4: 5'-
GTCTCTGGAGAAGAA-3'. DNA # SR b A A5k
JRALHE E AR BRI 2 2 AT SR 1 AR AR s ]
FRKVEREAR (FEA I ) & 2% R HEEH) NaCl-
AICly 6H,0 VTIEE) LA I &5 & B 53, 28518
it DNA $#2BUR 7 S 42 B DNA {E N3 5 B .
PCR XNtk & (12.5 uL): 8.5 uL ddH,0, 2 uL 514,
2 uL Btk DNA. B AF: 94 °C HiAE 1% 5 min;
94 °C A% 1 min, 54 ‘C iE°K 1 min, 72 °C %E{# 1 min,
3 30 MEH; BeJ5, 72 °C LEMH 10 min. FEEH 10gL!
(B I B S e FELKASL I PCR 9738 =) (1) KN
1.8 MCPEREREMNFRAGAE S

Z A B Huang 251 1R 88 MCP 4= 3L 8 %
514, LiE5140: 5-~ACAGTCACCGTGTATCTTA-3';
TSI Y: 5'-GGAAAAGACTTTGCGCTGAA-3'.
I 1) DNA AR H DNA $2BGRA & B4 5
(978 TP AR B DNA. PCR J VA& 2 A& 1F ]

“1.77

10 gL' SRR WEEE L B 4k A PCR 47 34 7290 K
N, FEAG P Al G 3K R SRR ER AR M BRI
AFMFE o W45 RIEZE GenBank, JEARHE NCBI
Wl S ) A AT R R B MCoP 2R F A, R A
Mega5.0 F A H #4837 (Neighbor-Joining, NJ) 14
HERAGKEW

2 FERE5SH

2.1 IERFESHEREFRE

LB e £ ) R PR B HEA
TR TEBED B, F T IR K, T A
gk B (K1), RIKKIEL 22 C, i
B 1A R FE T IR 2 90% . IS R AR
Jis A iR B IR K, PRI OR 78 10, i3 A R Lk A
A KEFH

Fi SR LB wT WL MK, A 2 A0 i
The arrowhead areas show swollen abdomen and hemorrhage on body
surface

1 EppkE B R slIG AR
Fig. 1 Clinical symptoms of diseased tadpoles of Rana
nigromaculata
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WAL INATHRAG SRS AR R B/ NRIASE (B 26),
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23 RENE

B e £ R} 2H 2R 51 S R EPC 4RSS
HELEE L 3 A IR E B B CPE ILG, BRI
Y M 2 A AR R TR 5, AR S I BT T ROR =
EHE, b 4 d fEx RAGERA K IR (B 3A), 1 EPC
o1 o 52 5 B R AR (] 3B) . 4 B R A
%N BT NE R B (R. nigromaculata ranavirus,
RNRV), % Reed-Muech 7 5€ F:7E 25 C &4+
MR EPC 4007742 80% CPE I TCIDs, 4 10°mL ™,
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A WAL TEIRTE, MO P9 WRE R IE ELIR A (—); C: UM A0 ISR BE, e W 298 (): E: AR TEIRSE (ke ): G: B /NERIRAE, 1 )3 ML 2L 2R
5E; By Dy F A H 2331 Ay it FEsphich 6 AT JI TR AT 4H 21

A: Focal necrosis in hepatocytes, basophilic inclusions in intracytoplasm (—); C: Lymphocytes necrosis and reduction in spleen (%); E: Focal necrosis in pan-
creas (%); G: Necrosis of glomerulus and interrenal hematopoietic tissue; B, D, F and H are liver, spleen, prancreas and kindey tissues of healthy tadpoles
respectively

El2 EpEBmie e R mERRG

Fig.2 Histopathological lesions of diseased tadpoles of Rana nigromaculata

B : 2.4 ARSI
' IS IR VL 3 d i H I B AR EGR, TiEEh
IR, 5 d IR BIET, 5 7—14 RN
U, I RIPAETS 15 R, Bl S LR SR T
e T, HENTEY 21d JG, 56T 16 &, Bit
e :fﬁ'ﬁéﬁfﬂc@f}%ﬂ;ﬁ% :td)??ﬂﬂﬁfﬂf ) FETFE 80%, W MELH 2 AF I o (K 4). 58
B3 RuERMSERSREER erC SiEnmny RSB B IS AL
Fig. 3 CPE produced by inoculation of EPC cells with tissue 6L, HEEHST A 5 e A e P AT TR B L BEOK A
filtrate from diseased tadpoles of Rana nigromaculata R, WiE N 7E A KER .
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Fig. 4 Result of artificial infection experiment
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25 HENE

X #5525 3 B CPE 1) EPC 2 i 3k AT 60 v
HLBEY) LS, nl KB B NI 3 M, X A 2%
HAEA (135+8) nm (& 5) Fi EE 0K M 2R A 190
BRI TR HES | 2 A RCR G5 (B SA), B 1)
FURL UL H 2 1 O 208 T 4 A A ol R e 3 4m g b
(E 5B), 75 7 1 52 1] 5 8 T f 200 e 52 45, 0 L o ™
AL (B 5C). ARE LA B EEASSARE, Y125
HE W29 B AR BRI B

; ‘J w8 _

Az HEP SRR B LR BERERL 15 B 93 2 LA HH 25 77 sCM LB RS BOF FRAT AN (—); C: AL IT A=V A ] IR T (—)

A: Iridovirus-like particles arrayed in crystalline; B: Virion is budding through the cell membrane to obtain envelope (—): C: Virus particle in the

cytoplasmic vacuole

E5 HENEHEREEPC MAEMITRBEEN T

Fig. 5 Electron micrograph of the iridovirus-like particles infecting EPC cells
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373 R 0} ) 37 7K YRR A T B IR v e 24 4G ) 31 £
500 bp FIEM 5547, 5 TUH H I BOR /N EEA — 3
(K 6)o R4 486 57 I Fr 45 AL GeneBank 34T EE
Xt RIAZFFH15 O 5 JE i 7 0 FV3(KJ175144.
FJ459783). H fi i ¥ i 8 (Soft-shelled turtle
iridovirus, STIV, EU627010. GQ144408).
RGV(JQ654586. KY264205) ff] MCP %K B4 &
1K 99% AR, H bR BR 12009 25 AR 2 R
U T 2 J8 B 5 o
2.7 MCPEEZENFRRGELE N

KA WS MCP K2 FH K57
PCR # H93R1S T H (1 Fr B, 3hizdr 1 7= aid s
M, FF 4K 1392 bp, H GenBank Hx5 N
MF359927. %iZ7 415 HoAt 14 M5 UL i 75

1 2 3 4 5 M
bp
2000

1 000
750

500 bp 500

250
100

M: DL2000 DNA Markers 1: [ 48 S5 BHE 2 215 2: 43 B9 6 3: 7K
VEREAR; 4: PHPEXT IR 5. BT IR

M: DL2000 DNA Marker; 1: Tissue sample of diseased tadple; 2: Isolated
virus fluid; 3: Water sample; 4: Positive control; 5: Negative control

6 FBS MCP EEH) PCR #MLER
Fig. 6 Electrophoresis of PCR-product of partial MCP genes
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Fig. 7 Phylogenetic tree of different ranavirus strains based on MCP gene sequences
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