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1w R KM B ST, AR 6111305 2. v Rk X Fsh A 1%, R AR 611130

WE  ONERIE SRR Bkt (Rana grylio) 7 & M G AET 5B A PR, e e 74 7 B A A A1)
RIS IS B IEE  PCRKG IR R 45 5 75 204 % 3 B DR AT S0 5 o SRt 5 LG i 2 38955 45 7
Ji P ik 5 S0 LT LS B IR . VRSB UL 0 S A SR 2B T AR A AR RAES R RN 4
Fhoa e g - JORE A 25 “CRE SR 4 d 28R 0 AR %00, TCID,, 7 104%/0.1 mL. HUBDUER B K ft 1E 73
& XL HARLY 165 nm B EER T2 SR ACIREES o Xk P IR 4 20 % B2 ol 40 it 338 A e 6 75 5 AR 52 28 11 (major
capsid protein, MCP ) 4 X i 45 5 M PCR AN, G5 5L 25 R FH I . JEF MCP LK 42 )5 5 1) [R] I8 14 At 1% i1k 43 B
RSB R S MR R IR R B AR U ZE 99 %0 LA, BJR T FV3ZSHE, DL 45 RaRH 7 B (TSL210813) K

R RE , 2 AR UCTH P S S5 AR T

EHIE BB MR TE; PV R R AT R R i R 4
FESES QY43 XHfFRIRE A XEHS  1000-2421(2025)02-0258-07

HBFELUE (Rana grylio) , X 45 55 E T i, J& B
M ICRH EERE, O T AL, 1987 4F SRR
H T A K B R | B ] 3 A P A S T A 2
SEEEY, BEgEEREE, HAREG & E
FI ARG D7 AR RE [ 14 4 o, 2 By R R 7K 57 5
R EAT s =2 —2 2021 4F i [E IR K S TR 0
PRI 5 1773 €, 8 2020 AR K 26 61, B % S 5
B PSS 1) PR3 A e 5 3 0 B TR AN R, 5 0 38 ok
Shy il 24 e SIS R B Y R D R — S WA
(ranavirus) " K IR PR U5 11 B (Elizabethkingia
meningoseptica) " W& K <2 M B (Aeromonas hy-
drophila)" 5 VAR BB ( Pseudomonas baderia)'™
5 LR 2 U O SO B RAE , e R e
R E

B B I T MR AR BE A, 2 — R R AU RUE DNA
W, FEAHF M WS RT3 . A 1966
AL T 5 (Lithobates pipiens) H 43 85 H 45 1 R
R EE FV3 OE!Y, Hos 98z ik, 2 iy 1k
EL e 2 TR 53R 175 RSB HESh
FET R TE 26 D AZ O FE D ) R GE K F 430 I

Wik H 381 . 2024-02-05
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BT R R S Tk R H
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Clone 2~ A, DNA $2 BG 77 & 1 H TaKaRa 23 A,
Mix-reaction buffer DNA Marker 2804 [ 44 T2
(RGBS W), HoAn 32500 A 7 43 Hr 4k
12 BRERERAEZRE

A7 ARG 2 g ek 1) SRS LS L JC R PR EE R AT
R A REIE S o BFRE K I IR 2 SR LR
BHI B R V- #i , 28 “CHE 3% 24~48 h, WL 42 40 1/ A= K
T
1.3 HALFEFRE

eI R S S E T
4% R R SR L E LAY R, 20K
15 -1 (hematoxylin-eoslin, H.E ) 4 {7, , H PR g B
I A U T WA FE B AR IR R
1.4 RESBMEHENE

S5 AR YR BE A O ORI i B A4
K5, 40.22 pm PEIERIUE S U1 mL A3 e i £
I+ BZ 98 (epithelioma papulosum cyprini, EPC) 4l g,
25 CHERIG 7 , B RUEE B % D A0 M A2 800 (cy-
topathic effect, CPE) . [r]H 15 i 1F 5 4 g A X RE 21
i 80% CPE R, —80 “CHIl4 “CIe &2 ¥ gl 3Kk,
8 000 r/min 5.L> 30 min B B AR 82, — 80 CPH#
4. K Reed-Muench V5389 15K BUS e 1+
(TCIDs)-
1.5 EHTHRENR

2 BRI TR A8 4512 A 05 1%, P A0 A ) 0 Wi g
5T 5 70% 41 i 1 B CPE #9 EPC 41 2, 10 000
r/min &0 10 min 3 _FV, 390 I B E ST, #H B
TR WK ARG Y) A, AT E S LB
1.6 HFEEMCPEREMYFRMEPCREN

HBUG e 1) 2H 2R B AR MU B MR IR DNA
FEBGR T G U 4R B DNAAE IR . 2% Mao
SIS0 BB o e g T AR 52 8 1 (major nucleo-
capsid protein, MCP ) J& Al &1 FE O 7 7 B i e 1 5 |
¥ (F: 5'-GACTTGGCCACTTATGAC-3" ; R:
5'-GTCTCTGGAGAAGAA-3") , #:47 PCR ¥ 4 ,
I P 14 A Bt Ry 500 bp, PCR Jz W A& % (25 pl)
Hy:12.5 ul. Tag BAHE, 8.5 pl. ddH,0O, 1 pl. 5]
Y, 1 pL FUE514, 2 pl B DNA . S 4544
95 °C WiZE M 3 min; 95 “CAEME 155,54 ‘CiE & 155,
72 °C 1A 15 s, 4L 30 MEFR ;s B S, 72 ‘CHEA 5 min.
PCR 7™ 1 176 B HEEE I i kA

1.7 MCP ERFMAEELKMNTEENRF KRR
ZRESW

K F Huang %513 1 (9 3 18 ek s 35 MCP 3£ 18
ORF X &K F5 59 (F:5 -ACAGTCACCGTG-
TATCTTA-3" , R: 5'-GGAAAAGACTTTGC-
GCTGAA-3") , S 14 K Be ol 1 500 bp. 4 By
955 2 W DNA S B Hz , PCR 0w 4 £ [l A 30 “1.67
F2 RS54+ 95 “CHiAS 1 3 min; 95 ‘CAEPE 15,54 °C
Bk 15,72 CHEM 30 s, 3 30 MG ; FeJ , 72 “CHE
i1 5 mino 126 Syt HE ARG I F DK A, B 45 6 LA
B2 1500 bp K/INEY PCR 774 3% LR BE R B BR A W4
ARABRA TR . 8007 45 58 1% 2 GenBank, Jf:
T # NCBI H HAth o 2 95 2 MCP 5218 )3 91, 4 1]
Mega 7.0i#17 R4 L B W IIHEE

2 HRE5HMH

21 BRERESHRFRE

7 e 2 B A RS SR UTUAR L B AR AT IR % TR
BROSHS , AL, T AT A AR A L Sk
B R Rz K ™ U5 (18 LA UB) |, DY B ik o
ARG DL s N 21 G B (PR 1C) | BF B R (1A
1D E) i 5 & Wi . Bk iE K i g5l
2L 12 Fp BHI Vi, 28 “CHE 3% 48 h J5 A& XL 48 21 41 1
Ak,

A

A SRz 5 B MR 97 5 C: SRS, I I N LL B K (—)
D: PR E: Bk . A:Ulceration on head; B: Ulceration on
leg; C:Swelling of limbs, red ascitic fluid (—) ; D. Enlarged liver
and spleen; E:Enlarged kidney.
Bl BRETERE
Fig.1 Clinical symptoms of diseased Rana grylio
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IFE, FEAEAT R 20 M2 (1] 2B ) 5 DALk 400 i (b 2%
I/ (B 2D) 5 B /INEK I A8 7Y K 20 B 5 3R P4 O SR 3
B/ NERZE A EL R B /NS bR AR PEIRAE
WA RS Y, B R, S
KA IVEIRIE (K] 2F ) s i 1 Rz A As v K58 v
[F6 A7 65 PN 22 S 0 L 40 B i i) (&l 2HD) 5 il 9 I iz 440 i
AR SRBE BT A RS IUZ AR S DA 2 40
h R R AEANMIRE (B 2)) o [RIEE I BN
- B A0 P 34 K IR B A e A4 (181 2B D) .
23 RENEBESHENELER

25 “CHi 37 EPC 20 i, % B 2 40 g 1F 8 2B 4 (&
3A) ek 4 SURIF S Y B2 B EPC 4l 25 “CREFR 4 d
Je B A3 AN AR (B 48 4, IR IS 57 d I e R A R o
FET- M, St R (3B ) o Wi d 5 PRk B
EPC 4iiffil, 25 “CH5 3% 3 d 5 th BLAH A 4 CPE. i 25
W0 ~10" FR B S5 A 96 fLR , 5592 7 d. R
Reed-Muech ¥ 31 8 H % 75 1 B o 10412 TCID,,/
0.1 mL,
24 HEWNE

H 2 B M F CPE 19 EPC 20 i ) 45 68 100
PEATE AL SR o A DL R b 1 AN [) 40 X £
2R EH AR R (165+8) nm MY EEAIURL . K N Rt Ak
PR BRI R 2 S AR RS (B AA) BL7 25 4 A
(1 4B) , #8535 B A 38 2o 28 19 7 20 DA 40 i R g
T FRAF I (B 4B ) , e 1318k e EPC 41 i 5 304
HLIRBE , 20 R A% [ 40, G €0 5T 58 2R (151 4C) , 4 M A% e
i ke e i B8 (K4D) . iR Wige s 5t 5
I BRI — 330, I 2 e 5 A
25 MHFEBEMCPEREMIFRIEPCREMLER

et Xt ke 1) £ 250 2 5 A HRUF) 9 B YOk T e
Ff MCP 52 PR 04 5 PCR R I 55 5t 73 6 5 ek 7y
AVE) N SR I FE TR T 1 24 500 bp FUI R
INF B (B SA) , 2 B S3 BS R AT R 055 2 Pk s 7
2.6 MCPERMPCRYENFESERGZLXET NI

PCR 48 H1 158 1 500 bp K/ A B (1 5B) ,
T 5 b A% GenBank (555 : 0Q632452) . 1% T4
5 GenBank HlT R 05 22 B | k5 75 8 04 ek AT R0 B
(Rana grylio iridovirus, RGV,JQ654586) | H1 48 ¥ T
% W B¢ (soft-shelled turtle iridovirus, SSTV,
EU627010) %5 ) MCP & RARIYE 28 99 % . 78K
i Mega 7.0 5 F MCP SN &P A EIN R G L EH
BB, B kR TSL210813 5 FV3 28 HE Y rh AR B T

X IR Control

A X BEEEFIE s B 2 T A0 A8 1, PSR AE (Sl ), M 3% o g il 1
AL AU () 5 C o X BRZE RN 5 D« 93 B8 40 M0 o 21>, i 5 1 8 14
LR (=) s E 0 RS BE ; F 2 B XEMESRSE Gl ) L B /NRIRSE (%
43 G X HRAL s H: i 1 B ANMIRAE 6% 5 1: X6 BRZEL Al T2 Al 3 I
K AMIRAE , RPEA MR TE . A: Control liver; B:Degeneration in
hepatocytes, focal necrosis in liver (<) , basophilic inclusions in intra-
cytoplasm (=) ; C: Control spleen; D: Lymphocytes reduction in
spleen, basophilic inclusions in intracytoplasm (— ) ; E: Control kid-
ney; F: Focal necrosis in kidney (¥ ) , glomerular necrosis and atro-
phy; G:Control intestine; H:Necrosis and shedding of epithelia in in-
testine; I: Control lung tissue; J: Necrosis of pulmonary epithelial , in-
filtration of a large number of inflammatory cells.

2 BmiErALRERG
Fig.2 Histopathological lesions of diseased Rana grylio
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SN 3523 o, T P ks 5 ,'- {5
AER AN ;B3 7dA4I. A Control cells; B:Cells after virus infection.
B3 BmiEALASRET EPC MRS ENMMERT
Fig.3 CPE produced by inoculation of EPC cells with tissue fliterate from diseased Rana grylio

B S 4 &
Yeta ik 4 1% . A Virion arrayed in crystal-
lines; B: Virion is budding through the cell membrane; C:Nuclear pyknosis, chromatin condensation; D: Nuclear chromatin condensation, edge
accumulation.
B4 RIEWEEPC HAMERSBENEREFRENT

Fig.4 Electron microgragh of the ranavirus-like particles infecting EPC cells

M 1 2 3 4 5 1 2 3 4 M

AT MCP S 8RR 53 P PCRAS I (M : DNA J3 7 BT ARiflE s 1 FIVEXT 5 2~3: 70 BRI TF 5 4Bk AL S0 95 5 BITEXS ) 5
B:MCP 3 ORF X 4 K31 PCR Y1 (M: DNA 43 7 Brimbn i ; 1 SIPEXT I 2 40 BE RO FR I 5 30 Ik AU ZE 210006 5 4 FHEXT IR ¢
A: MCP gene-specific PCR (M: DL2000 DNA Maker; 1: Positive control; 2-3: Isolated virus fluid; 4: Tissue sample of diseased Rana
grylio; 5:Negetive control) ; B: Amplification of full length MCP ORF by PCR (M: DL2000 DNA Marker; 1:Negetive control; 2:Isolated
virus fluid; 3: Tissue sample of diseased Rana grylio; 4:Positive control).

5 MCPEERPCR#MEY 18
Fig.5 Electrophorsis of PCR product of MCP gene
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944 %

% 7% (SSTV, DQ335253 . EU627010) | i i1 % %% 2f
(RGV, JQ654586) . H& BEM#E bk 0T %2 9% 2 (Rana ni-
gromaculata ranavirus, RNRV , MF359927) i 3 2 5%
RN, R B AR TSL210813 by i 9 75 J&
FV3 S ff (& 6).
RGV_J(0654586.1
98| SSTV_EU627010.1
9N SSTV_DO335253.1

94| RNRV_MF359927.1

75|l TS1.210813_00632452.1 @
THRV_KP266741.1
ADRV_K(C465189.2

il CGSV_KF512820.1

FV3-like

CMTV-like

\O

100

O

r ECV_FJ358609.1

62L EHNV_AY187045.1

225 Rmax_NC_030842.1
GIV_AY666015.1

100| 1 GIV_KX284838.1

IOHSCIV_AYSZIGZ,S‘]
[MEGA-JQ253367.1

100 lISKN\'—HQ:%17465.1

ATV-like

SGIV-like

[ —

0.050
E6 ETFMCPERMENARBERSKNASZRER
Fig.6 Phylogenetic tree of different ranavirus strains
based on MCP gene sequences

3 W #

B s #E A A A thE L3 1 TR 22 (world organi-
sation for animal health, OIE ) ¥ 22 it /5 %0 , &8 1R
BHES Y B EE AT AESE XN FE LR Z
— L) O B R A fE L L R R IE P
2 Mo o VS B 2 i B 105 P 7 A 97 49 T I 40 el 2K
ot P PR X G110 T A1 5 7 il 2 fl A
S FETR I, [ 1996 4F 5K A7 AT A 15 etk
Tt 97 55 TIE A TH R b v 43 25 R TE P R e 75 (Ra-
na grylio virus, RGV) LIk , M2k AT 4= 1tk (Rana cates-
biana Shaw )" BBBEEE (Rana nigromaculata) 4%
oy % B ek SRR % B R B RO o R R R E g
BE AR RE UL T IRHISL RN AR 25 B Ay e, 7E LR N AT i
906 HYFET 41 AR ekl 1k CDS T 28 i AT ek
BEUAR SR 3 04 51 A A 78 LS By 1 S e 7 2~3 Jil
PRI R I AS 10 AT A AT e B e 75
RGIET W HE 1 %2 R 25 25202016 4F T A4F il
iy v 3 380 e 5 e D o ik s A L RS A
RLFEM A, N TIRGR I IE T 335 800, th L 5 A
SR AR LAY R PR . SR AR 45 R A
¥ AT A ek P B Y 2 RGV-F 5 RGV-F A

TG AR ARt 4 d S RT3 00 9406, R IR MR A B
WTE o 5B AT ISR TH 5 AT & s ek v 4 5 15 1)
BRI BE R TSL210813, $ 75 R 25 7T BEAS P =) BR T
1 B He— 4 AR K A i . Hoverman 45121 & 31
FEFEAE T o B R R T R O I B T T AR AR
F O 00 e 55 5 1T R A 3 N AR SR AR T i e
JE R T A 5 T A SR T AL R TSR A EE T, A
1117 S BOH e e () AR R I

5 25 AT ) TR e e T A kg — 0 B A A
PRI e Wit LR RN Z2 IR I L LA /N ERFD S /N
BONFHIE B Z A GURAENS 2 AR R i R B
S T R R S B BB A AR R aSCHR ot W P e e £
fiE, 9 BEZH 27 2 WL 5 45 S A 46 1 b Bz 200 it (%) IR BT 5
7% B /INVE TR AR AR IRAE, DL R BRYESR AL AL
— S AR A1 P H S B A R, 0 A T e
3 B B AF e A AR I A — 1220 IR i
RR I A R W 05 | 4 M I e R AN i PN S B
P A 300 AR 2590 7 R I T A A el i S e e 28 )
B EA I WS o e B AN (LR 8% GE 1 KA T
Yoy B fb B sh ) e N [ AR B HE Sh ) 2 IRlE %
i HLAE7E — > M o5 Rl e 2 A Fp %) Teacher
SRR S G R R R AR O R T
M 81%., RECANS R Wi %2
TR 2 e B , LA D R VLS A AR JR e e
8 RE WLAT HAA 4290 BB . % Tl B A R
Gy B AE EWR AR Z Hor A | iz HAGRE v g 23 %
IR FEHE 28 B W i S A BB AR W R i O A i ™
SO, DRI T X R ke e 1 SR AR 3 R A T T A T
B, NS 70 72 FE ek A1 06, [R]ERE i 5ie %ot 5 A W 4G 2 4
R e 9 B W, B s o T AR e B AR R ARG R
(RRI

ARFFE R, FATT B S i A I MCP JE P rfox
95 7 1 R ST R SR R B R4 R A e
FER . T MCPRHNEFINNRGE KT
RPN ES I FE bk TSL210813 K FV3 288 (Hi%
S FETE SRR TP R BB 58 4 5 LML FV 355 B A 1Y)
Gy SRR —5% 5 AR VAR i rp 43 B A
PR RGV-JQ654586 B #4311 B 5E I CMTV A i
R EE 5T 3o MR IR LS B O ST Y MCP 3 RU% B
o3 B RS FE AR AT 40 282 b IR0 R FH HL b
(8 07 15, E3K — 2 1 8 B2 DR ST 9 1 5T AT B 2 48 o A
)96 B 40 B bk Z A A9 22 5 . 2017 4 Claytor 25120 %
WM CMTV B RS FV3RR R TR 20k, HiF
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JI B A FV3FER R 26550 2019 4F & K438
FI1RRFV3 G, WA kM E CMTV
PER Rk & AR IR E AL, R T FV3B /. A
PRI R A A EE L I i AE T FV3 4832,
TR TR A RN A — 00, REHRE
2 J A AR AR B 2 B B b 5 A ) sl ik
T3 e kbt 5y 3, B U A R R A B AT, 3K
T 2 12F Akl of 1) S0 1 A8 b2 75 5 ek s 7 B L 1
F 3 F S I R — Y AR R AR K Y R )
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Isolation,identification and phylogenetic analysis of
a ranavirus isolated from Rana grylio

TIAN Silu', YUAN Yu',XU Le', OUYANG Ping', CHEN Defang®, HUANG Xiaoli*, GENG Yi'

1.College of Veterinary Medicine ,Sichuan Agricultural University , Chengdu 611130, China;
2.College of Animal Science and Technology ,Sichuan Agricultural University, Chengdu 611130, China

Abstract To explore the etiology of a serious infectious disease affecting Rana grylio at a farm in Si-
chuan Province, pathological examinations and pathogen isolation were conducted on the diseased frogs.The
isolated pathogen was identified using transmission electron microscopy, PCR detection, and phylogenetic
analysis.External clinical signs included limb swelling and ulcerations on the body surface.The dead frog ex-
hibited an enlarged liver, spleen and kidney.Histopathological observations revealed that the liver, spleen,
kidney and other organs exhibited damage characterized by significant degeneration and necrosis foci. The
carp epithelioma papulosum cyprini (EPC) cell line, inoculated with diseased samples at 25 “C , demonstrat-
ed typical cytopathic effects (CPE) after four days, including rounding and shedding, with a TCIDs, of
10*"%/0.1 mL. Transmission electron microscopic observation showed that the virus exhibited a regular hex-
agonal shape with a crystalline array of its capsid, and the diagonal diameter measured approximately 165
nm.PCR by using specific primers for the major capsid protein (MCP) gene was performed on the internal
tissues of infected frogs and on EPC cells with CPE, yielding positive results. Phylogenetic analysis based
on MCP gene sequences indicated that the sequences of isolated virus shared over 99% identity with ranavi-
rus and was classed as FV3-like. This study confirmed that the isolated virus, designated TSL.210813, is a
ranavirus , responsible for the disease observed in R. grylio.

Keywords Rana grylio; ranavirus; FV3; MCP gene; pathological lesion
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