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Research progress in Siniperca chuatsi rhabdovirus

LIU Xiaoyu, ZHANG Jianhua, ZHU Xiaowei, WEI Yongwei"

School of Medicine, Shaoxing University, Shaoxing, Zhejiang, China

Abstract: The mandarin fish (Siniperca chuatsi) is one of the most economically important
cultured fish species in Asian countries. With the expansion of artificial farming, infectious
diseases have become a major threat to the mandarin fish farming industry, posing a challenge
to its sustainable development. Siniperca chuatsi rhabdovirus (SCRV) is a major pathogen
infecting this fish species. In recent years, substantial progress has been made in the research
on SCRYV, yet no comprehensive review is currently available. This paper summarizes and
discusses the research advances in SCRYV, including viral characteristics, virus rescue, host—
virus interactions, and prevention strategies, while also analyzing the current challenges in
this field.

Keywords: Siniperca chuatsi rhabdovirus (SCRV); viral characteristics; virus rescue; host—
virus interaction; prevention strategies

gt T P BEESE . EIREE . TR SRR SRS o k. Wi A KR R R,
WmthER, RETMERIEFHEENASFFHAK: —. PEFEFEFZEE 30 2/t
FEERE IS 200 1270 SRT, Bl SN TR RS R L)L TR N, A& G () K
A RN B SRR B B G, ISR ECR RIS, OB BEAS B f m] RF R A ) L A
F, W IR R R AR R R . —

SOIR 9 55 2 K A2 B W R 5 FE RO B R R LR R AR S e — 1. g R B
(Siniperca chuatsi rhabdovirus, SCRV) & B L £ (1)) — F 85 95 5 /R . SCRV B - 7EH B GL
Bl £ 2 2R R SR B s R B LI PR SR I A 11 s ] TR ) B AN R A 7R 0, 0409 e R R 58
i, AEER R 22 | BRI, AR A A, B AR ORI B4, SCRV RS
12 d JGRIATBEEAETS, 4d WIET R AL 70%-100%0). BREF A4, SCRV i n] g Gutyifh,
R i £ SR I AR BT UKAT 9, SRl HRERIS W, MR, T AR I R S s H
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JFFFE P IR H 1M, SR K S AT 3608 50%, SRI0 E IR IET 2 85%!461,

H P S5 i S — Pk SCRV AR 50, 35 JL4FE SCRV WIS T 8K .
Wl Genbank H(#E 2 A B RN 7 S48 B R E N, [nigE RE S, EAYETE
F A AR RNA A A 25 R e PS5 7 i AL S T IR Kyt sb . B WA
SCRV HIZFRCHE . ASCHE SCRV HIRERFE BRI 578 = BAE K R 508 % 5
T R FE N CAZRIR AN 18, IR 7 T s ) i RO A0, BASSIINIAR XS SCRV WA TRANER g
FEXF SCRV WA KB U H i S 2% .
1 TR EE R
1.1 SCRV 73 2K fir

IR 95 B2 BH(Rhabdoviridae) L& 56 N EEJ&, FLH Perhabdovirus. Siniperhavirus.
Scophrhavirus. Sprivivirus F1# $i7 30K 555 22 J& (Novirhabdovirus) 5 A& A 1 73 B Ge a2
SCRV A Siniperhavirus i 71!'%. SCRV Z Fi#H251E Perhabdovirus 53 J&, 7 FElBR 55
2K 7% 514> (International Committee on Taxonomy of Viruses, ICTV)&¢HT ) 55 73 254k 2 Hh kil )A
Bl — /N )97 3 Ji —— P [ 5 €197 75 ) (Siniperhavirus)!'%), (1T Siniperhavirus J& #7555
J&, MICX R SCAL, B SRRSO E . BRI A R v B ) LR
FE MR 2 oK HE A 5R 7 7 (micropterus salmoides rhabdovirus, MSRV)!-131, Ji % fill g
J7%3 7% (hybrid snakehead rhabdovirus, HSHRV)!"*1315§ 1 fif /K 7615 B (snakehead fish vesiculovirus,
SHV V)OI, 5 fisk 55 4R 955 B (chinese rice-field eel rhabdovirus, CrERV)!- 18Il 4% Yedk: H if 232 A 1iE
993 7 (infectious haemorrhagic syndrome virus, IHSV)!"?), XLy E 7 ik o & Biaa Y, 783
PRI [R5 a2k 90% PA_E (VUL RS2 #n)
1.2 SCRV H: A4 L HIi 4L 1 11 73 4514

SCRV T+ 1999 5 E MR Gt fh1 v 73 25 3104, IR 5 — B 41 5% RNA, K/ 11 545
bp, FEFEMEM 5 DQ399789167, Wil 1 AizR, SCRV ZERM GG 5 M&btE A : /il
18 H (nucleoprotein, N). %5 [ (phosphoprotein, P). #&/5i & [ (matrix protein, M). ##2
(glycoprotein, G)fl RNA %A HF(RNA polymerase, L). JE K ZH M 3'2 5'J5 4K KN 385 741
(3' leader)-N-P-M-G-L-5'4E 4w i [X (5" trailer); SCRV J35 2K 7K £ 100-430nm, E.42 45-100nm,
BABMEFoREA, AEESN; REh AR N SO0, Wk rRiS
H G & EA MBI SR TG, 57 50905 85 B IR BRANEE N s R 2R+ N 3R T FH 2 AR B M4
ZHEE N R E S P A RNA REEEE A L 455 3L F 418 RNA KB RNA AR 514,
BT L R 4 RNA A5 88 F mRNA #5521,

B 1 SCRV J:[RIZH Fo i ki3 4 AR U]
E: A: SCRV H[KALH; B: SCRV Ry &5t
Figure 1 Schematic representation of the SCRV genome and virion.
Note: A: Genomic organization of SCRV; B: Structural model of SCRV virion.
1.3 SCRV 3 [K 4 Fr F R AEANREAL % 2
#E 2025 4F 9 H, {E GenBank % [ F232 (11 A &R N ALF S K SCRV Bkt 5 Hk.
N T i SCRV JE K H P SIRFAEAMBEAL K &, A GenBank ¥ e 1 48 [ 5 42955 75 J
AT B A AL R 2R T 41, S DNAstar 5.0 H1 (¥ Clustal NJ #4722 /7 51 Lo X J5 14T
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KA HFEEE AT 2 RWE 1 Fis, & SCRV BEtk 18] (1) 4 5L R 4H 5 41 [RIE 14
92.3%-99.3%, SCRV 5 MSRV Z [8]FI[FIJEME AN 91.9%-99.6%. SCRV 55435 [ & 5k
T3 BRI R TE A 91.4%-95%, 1543 25 [ i P LR 93 25 R R 4 92%-95% o LA i 2
SCRV ] SS #(GenBank %35 PP784252).5 oAt fir 45 #5#k 1) [RIVE M S LA (SS #k 5 HoAth i
G IR FEJRE N 91.7%-94.6%). WIHRATT SS ik, % SCRV ##k 2 7] [ 4= 3 DX 41 [ P8 1 N
96.1%-99.3%, SCRV 5 MSRV Z [HI{ RN 95.5%-99.6%. BEALM 73 #T RoR, 42 H 6§
¥ SCRV Fl143 85 A fifi £ 1] MSRV EA—AN K15 32(SS FRBRAL), 7025 E 2 68 1 S0tk 25
53 B B E (1 BOIR P 55 2 ) SRERAE — 2, 1 2 25 E B 1Y) SS MR 1 T B — AN 4 S
T HAEHEIE R b SS MRS 70 25 1 1 il 8 65 (14 SHCR 78 75 S BRI (B 2) 0 ik A3 B R 0
(1) SCRV Al MSRV 2 6] [ [ Y8 1% 5 SCRV 1 MSRV & H A #B 2 18] i [E) 5 23T, SCRV
FIMSRV 7EHEIE R L] REJE T [F A 88 (2) SCRV [ SS #k e AN A T~ Hodth 3 bk (9 o7 3t 1k
93X o

Virus name strain name (GenBank number) Host

J

MSRV Bees-Ts23 (PQG686576)
MSRV HZ01 (0Q679063)
MSRV FJ985 (MT818233)
MSRV HDO02 (PP518039)
SCRV NH-2105 (PQO066877)
SCRV NH-2103 (PQO066876)
T MSRV YHO01 (MK397811)

|7 l MSRV SY01 (PV339936)

— Mandarin fish or largemouth bass

SCRV S3 (ON694109)

SCRV (DQ399789) -

_{ HSRV IM0909 (PP106097)

1 SHVV (MW291462)

[ HSRV (KP876483)

HSRV (KC519324) .

SCRV S5 (PP784252)

— CiERV xy0907 (PV185937) -
CrERV (MH319839) - Chinese rice-field eel

THSV CB2017 (0Q730265) B

I LI 1
1000 500 200100 50 20 10 5 21 0
Nucleotide Substitutions (x100)

41 2 SCRV B [ty £ 5 2 Jg b 45 g bk 4 2k DR AL E AL

e B PRI FRHIAE R T A4 AR BB R GenBank 5 HEALR T J5br REEZR#EL
MEIEEBIR, bR R BRI AR R R, 165 x100 Fomt% 1 1R & e 8 BN (5 %
Figure 2 Phylogenetic tree of complete genomes of SCRV and other members in the genus of
Siniperhavirus

Note: The strains without designated names in the phylogenetic tree are directly labeled with their
GenBank accession numbers following the virus names.

The scale bar at the bottom of the phylogenetic tree represents the scale of the tree. The ticks on

J

—  Snakehead fish

Mandarin fish

1319.8

the scale bar indicate the degree of variation, with the notation "x100" in parentheses indicating

the magnification factor for the number of nucleotide substitutions.
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Table 1 The whole genomic identity between Siniperhavirus

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Virus name SCRV SCRV SCRV SCRV SCRV MSRV MSRV MSRV MSRV MSRV MSRV HSRV HSRV HSRV SHVV CrERV CrERV ~ IHSV
1 100 96.8 97.4 97.4 92.7 97.3 97.5 97.6 97.1 96.9 97.3 93.1 93.2 91.9 92.1 93.1 92.9 92.3
2 100 96.1 96.1 94.6 96.1 96.2 96.4 95.9 95.5 96.0 94.9 95.0 93.4 93.8 95.0 94.6 94.1
3 100 99.3 923 97.9 99.3 98.3 99.1 98.8 99.2 92.7 92.7 91.5 91.8 92.6 92.4 92.0
4 100 923 98.0 99.2 98.4 99.5 99.5 99.6 92.7 92.8 91.4 91.7 92.6 92.4 92.1
5 100 92.1 922 92.3 91.9 91.7 92.2 93.3 93.3 92.0 92.4 93.1 92.9 92.5
6 100 98.1 99.4 97.8 97.5 98.2 92.6 92.7 91.4 91.7 92.5 92.3 91.8
7 100 98.6 99.1 98.8 99.2 92.8 92.8 91.5 91.8 92.6 92.4 92.1
8 100 98.2 98.0 98.3 92.9 93.0 91.7 92.0 92.8 92.5 92.1
9 100 99.0 99.5 92.5 92.5 91.2 91.5 92.3 92.1 91.8
10 100 99.2 922 92.3 91.0 91.3 92.1 91.9 91.6
11 100 92.7 92.7 91.4 91.7 92.6 92.4 92.0
12 100 99.9 96.9 97.3 93.5 93.2 92.8
13 100 96.9 97.3 93.5 93.2 92.8
14 100 98.9 92.4 92.0 91.6
15 100 92.7 923 91.9
16 100 98.2 94.5
17 100 94.1
18 100

VE: R 1-18 XF M FEHE GenBank 7415 73 7l & ON694109.DQ399789.PQ066876.PQ066877 . PP784252. MK397811.MT818233.PV339936. 0Q679063
PQ686576. PP518039. KP876483. KC519324. PP106097. MW291462. MH319839. PV185937 Il 0Q730265.

Note: In the table, entries 1-18 correspond to the GenBank accession numbers of the strains, which are ON694109, DQ399789, PQ066876, PQ066877, PP784252,
MK397811, MT818233, PV339936, 0Q679063, PQ686576, PP518039, KP876483, KC519324, PP106097, MW291462, MH319839, PV185937, and 0Q730265.



2 SCRV [ [nli# 1% 2 48 i 5T

28 ML I5 A% 2 I AE IR B BB AL W) TR 0 AR A o S M1 3EA% 27 UL F AR ) R BRI 27 )
FOFAE A B TR ME . TR R R AR RN, 5T HERE, R B E
BRF TSR . TR RIS R G R R IR . LB KA B RNA R A L E
%, (HESLHIKAESY) RNA 78 R L RAHEGIRIE. EHREERL KAESIHR
I B AN U BT B I 00 4% Gk I #% B U4 469 75 (infectious hematopoietic necrosis virus,
IHNV)2L 355 75 1 o il W L 5E %5 25 (viral hemorrhagic septicemia virus, VHSV)3L, 12 fill 501R 55
2 (snakehead rhabdovirus, SHRV)Z4F1 7 67 301K 575 2 (hirame rhabdovirus, HIRRV)2; il
RIP B 8 A 25955 75 IR 995 25 (spring viraemia of carp virus, SVCV)POUfII A [ i 2 575 75 &
SHVVETRI SCRVIEIE ST T [ [f)38t4% £ 4t SCRV ) J A i 4% R 48 31k A A A S . A
SLFEN) SCRV S3 #ONBRE#E MK, CENLATA 4 Fheic Mz ik R BRI, XN
SCRV LR INRERFFT« 29W0ik . IR R B sk R4t 7 L5, BB AR ar
o
3 SCRV 51 ERIR R
3.1 SCRV [Pyt F Vi H

CLR LA SCRV RS ) 4R 1 5 AN B f R R 11 BB 5, S0 == 4544 SCRV 1] J& LBt
Iyt (Danio rerio) OV R fifi 1 (Miichthys miiuy)BU, PRI PGSR BH, SCRV B T4k
T B SR TE E 0t AR O SE BT AT ik Ah, o mT L A 2 Rl YR A . 1 EPC 21 (B L
SRR, GCF 4 (AL g 4 ). FHM 40 (P B2 )1, RSBB. £ i (2L 4% i 241
F)B2AT E11 4R (25 8uie Sk i SSN-1 4l — AN se B ). Hh4b, SCRV 7E 28 °C4fF F B
AR PB4 BE Vero E6 (VNSRBI B 41 i) A1 N JR40AE 56375 e 4ifid). BGC-823
(B RRJE 40 M) A1 HCC 1937 (LRI 41 ) B0, 441 it sk e S8 15 B SCRV 324432 43 A T AN [H)
HIPF . TIBALE EAR TR B T E 00 E AR T =5 0 f R K 11 SR o, At i 2R AR AT A AT DL
#e SCRV B A SCRV AL ¥ .
3.2 SCRV & H:1a F i

I A R GRS FE R () 1S3-LeNEGFP S23 T SCRV S YL m] Ak . F)
F rS3-LeNEGFP LB 5tk N B AR EFRK B, SCRV EEUZ NBE . OFf, 7&
JERYLE 24 h 7EFF RSN B K S 98 6B T IRIA, R — B RFEERIRGLE A 10 d; 7RO NE
(100 b AL 2 35 82 2K T AR LRSI 9 6A5 5 s TR GYS 26 3 d vl 70 1 Hh ks il 281 5% > 2
[P2RI5; PR )% Y% SCRV J& M 5 Bl AR IR 2 AN HUN 357230, 4T % s pos M Ay e 2, 1%
SEEIR AT REAT SCRV BN B BRI OC R HhAl, 7RG 1 MEPE BE 1 froRS R 41 i oA 21
TRNAET, 4 SCRV fEA MR T I BAL B E S — D rwt e,
3.3 SCRV & 5 115 EAES TP B ROV

SCRV EYL1s £ Ji 150 T T B SEATF 745 38 T BARI Fe B R (98825 . A Sehf 70 £ B4k
FFE mRNA #3520 5547 . /N RNA (miRNA). K55 3E4 1% RNA (IncRNA)FIFAR RNA (circRNA)
4 NJ7IH

SCRV &G £ J 1 5 I e s 4070 #r o 72 S 308 L [l (differentially  expressed genes,
DEGs) 3 B AL % I N AN 1255 5 TH,  PA A RIG-1 K52 44/ Toll ¥5Z24&/NOD Ff5244/C A
EEE R T @M pS3 IEEEARUE S, SR YYJS INF-I. IL8. IRF3. MDAS 1 LGP2
FikwE T E LR, EARSEIEK, SCRV Y E11 40 )5 X DEGs Z 5% 3 E4 MAPK
{55, PI3K-Akt 155388k, AAE/EHARE TR, By SCSC 4 (85t 5z 40 i) f
DEGs i . [ 55 7 55 " 20 B DR 7 - 40 B IR -1 A2 A AH B PRI 3R Z A DG e, v 5
T = A B LRI (IF14407 . TFI35. Viperin. IFIT1 Al IFITS)# &k & 5% FiEE, B4R, EHiR
BN IKFFNAS [F) 200 B 2 53 20 o At FL 8 SR AN — 350 Ui B AS [R) 1 32 40 i LA R 72 40 7K~ R sh 4
K22 SCRV YL i H e MAFAE K ZE 5. SRR 2 T 1 T HLE R H A 07

miRNA & —RKEL 22 MEFRIAESIS RNA, B AR R KRES 52 RA
YEE R RE . miRNA 7] 5 5 57 4m 0 & A B 145 RNAmRNA)F) 39ERwmIGIX 454, 5l
mRNA A4 5 5 H PR ARRSST, F] SCRV Byt ta (I sh A RIRT 75 £ 8, £ %0 miRNA
AL IE A S K g i B NF-xB A IRF3 {5 538 B i AN S A 1 12 A T 40 48 9 [
TRIPUREER FRIE(E 2). IncRNA & KK EZ) 200 MEHR A AL E AR RNA
o T, TEFESRIEE. BIgE. RWBHE BN EAEY Fd b R IEE HEMEA . IncRNA 7R 7
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JERY 5 1) 5P R A 8 e o R b A R A 4% 4 P82 IncRNA — J5 T ] 1 4 miRNA I RifA4
R BP0 LR 2 miRNA BIFRIEER . 55— 77, IncRNA 7 A“miRNA 4> FilF487 5
MR BT miRNA, #id A miRNA (A2 00 R R Bd 2. SCRV BT 5
IncRNA i@t FRPF s XS 55 0 R )% RBISFE(FK 2). cireRNA & —R B A A
P FRIREE A ) RNA, HRR 1) 45 IR T S BUAZ R 1 U B At 1) 8 0T LA v e e 63881,
AR SCRV BEHJE circRNA W18 EERIE L FigE. (DWIFE LRK IncRNA,
circRNA {EN miRNA 7 T4t miRNA, fi#FR miRNA X} NF-xB/IRF3 155 18 i i
AR B AN, 3R G R S R PUR R R R M. (2) circRNA T8 IT 4l 8 A i R 5 TR 1%
YEF . Frdmhd it 2 5 #E ) NF-xB/IRF3 15 5 i@ i LU e & A LR PUR S a0 i R 7%
ik, BREBANE] SCRV Eill, LT % e MTE SCRV By rh K IF R EH I circRNA JH:
B SN 2 s

2% 2 miRNA. IncRNA F1 circRNA K H &m0 4T
Table 2 miRNA, IncRNA, circRNA and the targeting molecules

RNAtype  RNA name Targeting molecule Function mode References
miRNA miR-217 TGF-b-activated kinase 1 (TAK1) Inhibition of protein [38]
expression (IPE)
miR-217-5p Nucleotide oligomerization domain 1 IPE [39]
(NOD1)
miR-3570 Mitochondrial — antiviral — signaling IPE [40]
protein (MAVS)
miR-122 MAVS IPE [41]
miR-2187 Tumor necrosis factor receptor related IPE [42]
factor 6 (TRAF6)
miR-2187-3p TANK-bind ing kinase 1 (TBK1) IPE [43]
miR-181b-2 TIR-domain-containing IPE [44]
adapter-inducing interferon-b (TRIF)
miR-21-1 TRIF IPE [44]
miR-210 Stimulator of IFN genes (STING) IPE [45]
miR-214 N and P genes of SCRV Inhibition of viral [46]
replication
IncRNA MIR2187HG miR-2187-3p Pre-miRNA [43]
MIR122HG miR-122, miR-122-5p Pre-miRNA [47-48]
IncRNA AANCR  miR-210 Sponge effect [49]
IncRNA MARL miR-122 Sponge effect [41]
IncRNA NARL miR-217-5p Sponge effect [39]
circRNA circRasGEF1B miR-21-3p (Targeting MITA) Sponge effect [50]
circCBL miR-125a-1-3p (Targeting MITA) Sponge effect [51]
circDtx1 miR-15a-5p (Targeting TRIF) Sponge effect [52]
circSamd4a miR-29a-3p (Targeting STING) Sponge effect [53]
circRNF217 miR-130-3p (Targeting NOD1) Sponge effect [54]
circBCL2L1 miR-30c-3-3p (Targeting TRAF6) Sponge effect [55]
circPIKfyve miR-21-3p (Targeting MAVS) Sponge effect [56]
circVPS13D VPS13D-170aa (Targeting MAVS) Coding protein [57]
circMORC3 MORC3-84aa (Targeting TRIF) Coding protein [58]
circYthdc2 Ythdc2-170aa (Targeting STING) Coding protein [59]
circNLRP12 NLRP12-119aa (TargeQing SCRV) Coding protein [60]




Wl 3 7R, SCRV B4 f5 miRNA . IncRNA I circRNA @i IncRNA- miRNA- mRNA-X
F A, circRNA- miRNA- mRNA-X & FH4HA1 circeRNA-Zw i & [4-X 5K [ (07 8 ) i 3 Fhlt
AR E EMMR R PURTEREER . R, [ERRHKE, BT Ea Mo aarit
1T, B3R 3 FRERARIIRA 5 2 B 3 FhERAR L IA] R 15 AH B2 e A FF i — 2 KRG 7 . 12
SCRV 5| {215 E Pt e sE i, HiZ0 2 IRF3/NF-«B {5 588 LA G E G
(X & H)3Z 2520 1T 5] N i RORE AT R A 1 R IA 2 B . i IR O R IE A SR
FURTA, AR XOE A (EGE mRNA) I EAA F R R 7 AR, W1 miR-3570. miR-122.
miR-21-3p Al VPS13D-170aa 3% 7] #E[7] MAVS, miR-181b-2. miR-21-1. miR-15a-5p #/l
MORC3-84aa Y] #L[r] TRIF. XAEET [FFN X & H AR AL DA miRNA #4545
FFER, B AR miRNA 2 [v) [F] AR 2 B4 4] 5% 58 SORH EL 5 W e 353 4 455 1 — 2D 5

Antiviral innate immune

signaling pathway upon
SCRV infection
Sponge effect Processing and maturation

lnerA (NFiB ) T
IL8 TNF-a ...... INF Mx ......

Kl 3 miRNA. IncRNA il circRNA $ii SCRV /&4y i # A% 2 ]
T X HEEAN NF-«B/RF3 {5 SilE LM E & H, QRS2 MAVS, TRIF 4,
miRNA i 547 57959 X B E B mRNA 1) 3'HEgRmIGX S, 51 mRNA #0625
S H B fi# . IncRNA F1 circRNA 7 73 5l K5 RNA 311545 U8 R miRNA. 3 1 ) H2ik 31 14
2 NF-kB/IRF3 {& 5l . Jb5F, IncRNA R {E 9 miRNA [¥IHT 480 T 5 7 48 9 miRNA .
circRNA -t 7] J 1 25 % 22 JIK B ER 19 J5 B2 4 295 75 B2 1] B NF-«B/IRF3 15 5 1 %
Figure 3 Schematic diagram illustrating the mechanisms of miRNA, IncRNA, and circRNA in
SCRYV infection
Note: The "X protein" represents a specific upstream protein in the NF-«B/IRF3 signaling
pathway, such as MAVS or TRIF, as mentioned in the main text. miRNAs can bind to the 3'
untranslated region (3' UTR) of the mRNA encoding the X protein, leading to translational
repression or mRNA degradation. IncRNAs and circRNAs can act as molecular sponges to
sequester miRNAs, thereby indirectly regulating the NF-«B/IRF3 signaling pathway. Additionally,
IncRNAs may serve as precursors of miRNAs and be processed into mature miRNAs, while
circRNAs can encode peptides or proteins to directly modulate viral replication or the
NF-«kB/IRF3 pathway.
4 SCRV F A

TS A AT T IR S Il SCRV I 7575A H L PCR AL T 526 ¥R 41 TagMan
9Ot E PCR 2 fft. AL PCR MG RAERE [ T3 4b 2 b s BT REAL Qe kI IR S0 B¢

7



(infectious spleen and kidney necrosis virus, ISKNV) ARl 1 % %55 £ (siniperca chuatsi
ranairidovirus, SCRIV)EC &5 43 51)/& SCRV Al ISKNV XL PCRI®l, SCRV 1 SCRIV X{
# PCRI!, SCRV. ISKNV il SCRIV = PCRIl, Gl SCRV (1] TagMan %)t 32 & PCR
R T8 PCROY, i BIAF TG RFEAA M 777548, Lin 85857 T 3T 26 4Rk
RT-qgPCR, AT X4 SCRV J&Hid #2 1 7= A4 ) VRNA(H 8 2E [ 41 RNA). cRNA(JR 4 K 41
H 4 RNA)YFI mRNA(Ef# RNA), Niu 5 FH 2401 SCRV i 8500 %9% BALB/c /M,
i I 4 M S RS 2 MREA TR 4H8 AT 4E12, BEAFFMEIRSI SCRV (0 G HEH: FIHX 2
PR B0 B BUAR & 3L 7 XUHT 4R J& 0 ELISA (Double-antibody sandwich enzyme linked
immunosorbent assay, DAS-ELISA), HF sz &M SCRV KigZ i i di ik g,
DAS-ELISA 6875 FH T SCRV I PRAE dvisr i A 52— 0 7 . PCR A9 E & PCR {EH
& SR [P0 55 43 AR W) A 7 v B B R R B, (FGX 2 PO v T AN i B R AR FR
IRV G ER A, 8 AR 000 % A RE e Ul o — SANTR LGRS, HiE A& Tt
MFEERY HEAR, WA FERY G FRE 1 R AR e B 65, AT )%
ST AR S A MR AR 2% S5 H AR TE SCRV A8 I 7 T8I (19 B FHBIF 8 1o o WLARE - (EA5-4 HH IK 2
A ST PR S ARSI 7 VR R AR S 1 T TN A DX A R B e B A4 i TR A AKX 43 [+
P4 B JE P IR # (1 MSRV. HSHRV. SHVV Fl CrERV)KG I 7 v & WARE . 457 ik 2
RE X 23995 T3 PP 2 1) 22 S5 ARG I 7 92 AN T SCRWV I PR AG I 2L AT 6 BN , % T AT 25 4
A E B o AR R B R SCRV Al 7 v (U B R AR S B SR A R B v BB E)
SERYIEEE S
5 SCRV P55
5.1 SCRV Ui EE 244

LYWL W ST VR T AN I S5 AL R N B 2B Ok SCRV [P0 85 25 Wit 7t 22 U5
FHLNFIREIHIFI 2 RUA, = IR P SO0 & b i (. =1 5931, B ik th 2%
BEL I 71) £, 35 5 PR B B K T4, SR AR — A B IR DA A5 b S 2R U SVRI A% B R A (o [ 1 10l
IR UL T8 2 25 A N SCRV RGN o b Ah, — BB T RGL f5 i 40 A5
I FEA N SCRV 29T ST S (LI 7E AP B FE ST, fRt,  Yu S5I8OVR) B R IR g
R CRISPR/Cas13d #%:, it it Z 4 # A SCRV 2K 4H B H mRNA ] gRNA, ik
5 4H gRNA FIFESHMI7KF_FA 8] SCRV [REGY, X Mt 742 0 250 2 0 SR it 1
BrEER . o TR R AR, S5 RREAShA NRPUR 8 245 A A W3 Xl 2 245
() AR 7 fBE . B — EURIPS, Z99IR 97 AR AV B 2 5r B 0k 2 TR )1 2 S 5 s R 3%, 1
MHTRF TS R NN IX — H B I R 2R
5.2 SCRV ¥ Hj

XFF KA BTG, A% 4908 TS 0 8 5 BT IR o B8 W R A e M e o TR () S B 3%
RE IR B JIEAE . SRR . EAR N . DNA AL AEH Y 1) mRNA #
Wk, B4, WA 0% A A SCRV 1, A% SCRV RISt thi b . ik
1E ) SCRV ERWFFTIH DNA FEHi . KIS 5% . DNA ZE 2K SCRV 1) G £
DRI A) 32 31 BURZ R IR 3k ik pCDNA3.1 (1) DNA #18, JE LA AT 9%, 2T G BT
DNA 11 i fa LT (R4 56 77.5% 0, Kyt /2 ks SCRV 5 # % SCRV-GM1503 # F H s
R, il RS P T I R AR AR s, REAE T IR R 84%0Y, FERE T R &
H K R85 1) — PR 55 55k MSRV-SS, 8 JG 11 v 247 %% J5 , X SCRV 3 ##k SCRV-GM
WA IRUF IS AR E, JET- R4 100%58%, SR1j, MSRV-SS #RAE 55 85 % 1 18
132 G 75 AT S (0 ORA R AT AN TS A

WRTRTIR K% 2R v, BRISTERE | AL, HoAt 28 ) f0 8 v #4575 SR A 5 16 7 AT Ao e
S R Rt 9 ). SHARKBE AL, 35802 AV AR RIFm S5k, w Bl
PR F R 7 AT et . Bk, WKW S, $5Ep% RAMEEmMmE . R, #E
SSREREMR I IBRARIE 2 J5) IR T K B0 1 SRR AE AR AT B+ IR B 2 AR AR LA SBES i B, B
M E AR T B ARG R IR G554k o IXAPSREL G BRI T VE AR 2% ), 1 B BAA JEH K
TEARE , T2 bR S 5 % i 1 A o T B T f) SCRV [ A% 2R 48 9 N T HR# 359 SCRV
BRI THAR V&, BHCKHERE SCRV % M FEFITT K o
5.3 IEKRIZXT SCRV Py B 520

B LI 1) R AR FRAT 2 9 S - IR 058 -1 2 = AR BRI 45 5 TR AE S i 2R 1M =
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IR R R B IR 2 R B R A SR B G ER B S M B R P EEZOIERH
PRI . — 5 TR K AR S 43 255 52 R0 S0 P &0 A P2k IR BE AR . 55— 7 TR B 7R 2R
355 FP PR R PR A1 ) ) B2 35 R 1) 52 M B S o 970 B ) R o T AR 3 1) S S o B A 3R 1)
T AR IR o BRI B L KPR [ A A 5T 2 T S A PR (100 A 1 T R 6T 25 1) 7 AR R
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SCRV {E CHkikiE s H Bt MSRV B H.—8k, {H SCRV Ml MSRV {EBEL I R _EWEAh% 75
R I B L DL R 3 2 1) A O R AR TH R AN AR A0 1 e K1 PR G SE 51 R, B
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SCRV BURHLE A HRIE, HEURPLHIEE FF . 40 SCRV IR 4, JREEENER
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