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T+ RAA-CRISPR/Casl3a K}
6 2 5 25 ML 9 78 B3 IR A T 77 sk MO 8 S

% &' TEE? BEaM BEHC OE L’ K W KT’
FEE KB WEEg' EHE Ox o#Z* 3 EFY
(1. KBRS BEK =SB RE 300384; 2. VNG CIEYRBBREEAT L TR R 518045;
3. WEDKERI2EAT R B K =T TR T 510300)

W= 4 %% & i JE 55 F (spring viremia of carp virus, SVCV) & — 7 & BUw 18 B, 82 AL & k%
BB K, W R A T A 4R 5 k5 AR AR R o 2002 4F, 42 & 4 ML JE (spring viremia of carp,
SVOEFEHE A E, RAELEHER, AREFERAVEKE KR, Ei, RERLEL
MEEHF A KSR, 245Kk, B, RE ERNDHIRAZEHEEF RN EE
FH., AHFKEHET CRISPR/Casl3a A4 4 & F 4B/ 3 £ BB Y 3 K (recombinase-aided
amplification, RAA), i it % GenBank F % 3k iy SVCV 4 F 77| tht, 43 SVCV ¥ 48 L £ F
BT XY — 4 RAA ¥ 35| 4 Fa B2 orRNA; #5517 —F 7 A T SVCV 337 b 4 7
ty RAA-CRISPR/Casl3a 1) 7 7%, #[ UL/ % SVCV th 4 A FEEEH A (la, Ib, IcF 1d), 4% M7
G T AALRENRN T EZRIERTF, 2EREIEZAN T EARTNELE, KKROLBRY
115 copies/uL, 5 Hfm R 2 B A & £ R X R B, B EHE 2 HRGFN 60 0k 83 HFEAE
s e b . Bl E KK A B g R M DA R T SR B A AR HEAT AR, RAA-CRISPR/Casl3a
il 4 F 55K ok £ 8 PCR, £ RT-PCR fim F 0 B AL R T2 -5, D¥ REEMD b4
FHH K E] 100%. K H AT RESLN T EE 4 NP E L E IR AT, AR AT 20 BFEA
HATRM, 4 NEREWRMNER -, XXV, AARBEIN T EEAURT, HHEAXA
CRISPR-Casl13a # 4347 SVCV il 9 #F X, *f SVCV Hea 15 i fn 7 45 B E L E L
KR SAmERERE; ERYH; CRISPR; ZAMBNFHEELRY HEA

FESES S943  XEKARIRED A XEHS  2095-9869(2025)06-0241-08

#4955 % 1L AE JK B (spring  viremia of carp virus, DA o SRAE R T2 A8, ST B R Bk .
SVCV) 2R}t 24— Fp d5 % 19 #E PR i o B WITE MR Bifi 5 B 18] ) HERS , SVCV & I & ik 51 S& P A1 SV M
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(Padhi et al, 2008), 1998 4, e [E M A E L E H 11 #)
4 fli(Carassius auratus)fl#p i (Cyprinus carpio)H &
YA E] SVCV (Stone et al, 2003), 2004 4F, FREH
R SVCV RGPt , o 2ie 5 1k ME— 1 — kK
MR E, BEFHEE, RlRNRES CEZKE
SRR W3R ), X SVCV B & T4 [ P Wa ]
bW BRI G R, WS TEZ2 A HIX A SVeV
TR (1) 48

SVCV J& T 3R # B (Rhabdoviridae ) il 7 % 75
J& (Sprivivirus), JE—Ffi4% RNA f5#:(Abonyi et al,
2024), FEFRLT K E — B E 80~180 nm Z[A],
BAE 60~90 nm Z [0, FEHAKEELH 11 kb (Walker
etal, 2022), & 54 EZA Ik b ZHE(ORFs), 4
MG E (N . BEEH(P) . ZEFE R M) BEEH
(G)F1 RNA BABHL). 3T SVCV G EHWE R4
KB, B SVCV 438 4 DAFKERL: 1a. Ib.
Ic #1 1d (Warg et al, 2007), Hrf, WM, Bk3& F 252
la A, ZREREERE 1b Fl e WA, Id WA 3 EAEAE
T [ A — S RO A

SVCV F KGR0, 8 H 7/ KIEN
11~17 CHF %, SIR AL P2 25 60N iR LK 55
Jit Ak (Zhang et al, 2024). K i Fl4) o n] GE gk gL
SVCV, fapifl 1 LN gt s iRy, SE1r-%
ik 90%, TE 4~31°CIREEJEFIN, SVCV RETEfME
T FL S 9 1% Z2 B 40 i v S8R = 2 il (Ahne et al,
2002). SVCV HA m AL gert, Wik, #itAshy)
T4 20 41 (World Organization for Animal Health,
WOAH)F Ay 0 5058 4z B 29 , TR ARk R AN 1)
Jy Z K B (Souto et al, 2024), i T B FERY
2 ECRE T, A D B R R BRI 2 i YOG
SHER i

EFXE SVCV 15 FARLIN Jy 2 A0 1597 55 1Y 43 15 1%
7%, £ PCR, L5 E | PCR (RT-qPCR) L K FR
TR Y 1 (loop-mediated isothermal amplification,
LAMP) R 4% AR 5 (45 2245, 2023), XEHFEKRE
T B E Y R AR e R, BRI | . A
R, RO R, X ARt 1 B ) K 7 SR
i b 157 38 SR 5E P ok BAAR X TR S8 AT ALY H R R
W H 2 B 5 5 IR A TR Y 1S HR (recombinase-aided
amplification, RAA) (B 555, 2010), 7EMHIREAMT
BRRENS SCBUALRR Y1, HE T (8 . LR R i
2H G . ZH N R KRR S G SR 1 S5 R Ty
SIFEAER, 50 BURR R 3 90 48 B iR A1
N AT AE 37~42 “CHER Z&4F T 30 min P58 IR EEE,
2022). AR, A A K A R Y ] B R 1e] S

2 ¥ % (clustered regularly interspaced short
palindromic repeats, CRISPR) Kz H:AH 75 14 (Cas) R 4t
I CRISPR-Cas12 il CRISPR-Cas13 45 &4 09 i H
ARAGI RNA 575 (Huang et al, 2022), #k—L e
D% A5 S PR RN RO © IR ) I R R R L I
DB ANEIE A B TR 02 W R A

11 5 955 B 1L I (spring  viremia of carp, SVC)J&
WOAH Wk, 7 F R 52 5 Fl [ 50K B sh ke i
B, AT EEE WOAH T B3R i E I A4 2E 19
PRAEGKFIZE, 2023), WOAH HILE ARG U 7 i B0
LG 4 DBVBE: 5B 1 Y BOR X AT EE M . R R
PE . BT R SRR R ST IR E s 5 2 BrBUEXS
R 77 2k 2 Wt RS 2 WrRE S PR TR 5 3 B
B X [a] A it R AN [7] [ 52 A [ 1 X 1 S 49
2 et ] — ARSI e, &5 5 i T EE B BRI 5
554 TBON S M ERIE . HETE &R SVCV £
W75 2y RS 185 1 8056 2 B Beny ik T4k

A5 BAMED WOAH IAE ) SVCV H RS %
SLEE, —HMIEEP) SVCV SH LR EAE, TR
TR PR ARG Ik R L LB R A . AR B SRR
RAA 5 CRISPR/Cas13a RGARLS G, AL SVCV
(") RAA-CRISPER/Cas13a PRl ik, WoEiit
BRI s B B 58 445 IR WOAH 7 L B ik 2515 1Y
TR, SERTH 3 B EE . X R E KGR A
CRISPR/Cas13a REAHMN SVCV IS 1% ik i K IR
JEE MDA 2 AR A SN IRETE], RT DA A B R
BRI T K, A SVCV S W B 2 B HEH R 30
1 MB57FE
11 mEER

Bl 75 5 1 UL 6 1 . M £ SO 0 B (pike fry
rhabdovirus, PFRV) . % # P Hi 1L il F %% 75 (viral
hemorrhagic septicemia virus, VHSV) ., &4 il #%
B YRAEH% 9% 7% (infectious hematopoietic necrosis virus,
THNV) . 5 5 {R %5 7% (Siniperca chuatsi rhabdovirus,
SCRV). F #5855 7% (hirame rhabdovirus, HRV), %
11 1 1ML 975 % (grass carp hemorrhagic virus, GCHV)%
SN RE R RIS PR S % A0 B L MUER IR AT IR
FEASSR A 3 Bk A sh Wy Wil [ 5K A6 sh e s W
W, WOAH HHFNEEAES % LHEE, JeEHE .
Halb F17K 77 SR 5 B 2% 0 (Centre: For Environment,
Fisheries and Aquaculture Science, CEFAS)¥ % A% Bk
Y53 B85 bk B AR 52 6 2 SR 4 0 A it R A0 3 S 9 o
(1)
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Tab.1 Sample information sheet

il 25 FR FEASE IR F R Al FE b 4
Sample name Sample source Genotype  Sample number

SVCV ‘%EJ‘T’;Q Henan la 6

SVCV 1t 5 Beijing la 2

SVCV Wt Hubei la 1

SVCV #ﬁr’;ﬁ Hunan la 1

SVCV ‘[I:?jj: Jiangsu la 3

SVCV 1175 Shanxi la 3

SVCev |7 Shanghai la 4

SVCV F-t Tianjin la 2

SVCev T JK Chongging la 16

SVCV 114 Shandong la 5

SvCv Yil¥ CEFAS % Ib 2
Centre for Environment, Fisheries and Aquaculture Science

Svev Yi[E CEFAS % lc 2
Centre for Environment, Fisheries and Aquaculture Science

SvVCv Hi[F CEFAS 4% Id 2
Centre for Environment, Fisheries and Aquaculture Science

svev FA g 1A Id 1
Danish Proficiency Testing

SVCV I E IR la 10
Laboratory challenge samples

PFRV 1 [ 58 e AR / 1
Ludwig Maximilian University of Munich, Germany

IHNV R4 7K Az Bl ) B e A TG / 1
Gansu Provincial Aquatic Animal Epidemic Prevention and Quarantine Center

VHSV SRz WAL Al / 1
Danish proficiency testing

SCRV Hh B 22 BE K A A YT 5T B / 1
Institute of Hydrobiology, Chinese Academy of Sciences

HRV 111 %= Shandong / 1

GCHV R K 2 / 1

Institute of Hydrobiology, Chinese Academy of Sciences

T RN AREEA AL,
Note: / indicates unknown genotype.

1.2 FERKF

B i $ WG 3 & W [ P8 & R ERHE A RA
RT-RAA IR Y 34050 (52 6 AN B B H A0 A Py
AR A], Casl3a e W5 & @AY BRI 5
HEYRHE A BRAA]
1.3 S|¥iZit5 8K

B HT LR GenBank [ 8 5% SVCV R FE 4]
J?@J(AJ318079.1 \U18101.2 .EU177782.1 . MT675953.1.
KT321307.1. KRO12466.1. MG663513.1), Hifii RAA

1 CRISPR 5 | WREH 5 IR ER, 6 HAE LR ) /4 OligoCalc
(http//biotools.nubic.northwestern.edu/OligoCalc.html) Fl
Cas13design (https://cas13design.nygenome.org/)% , £
XF SVCV 9 L B 331 1 X RAA 514 J 10 /> crRNA
(F 2)o FIH crRNA ¥3% 248 TA Y TR (L)
A BRA Bl E

1.4 RAA-CRISPR/Casl3a Jz M &k 7 B & R £ ¥4

RAA SRR BRI RT-RAA BIRY ™ HE 17
B COER BB FEC ] : SOV T #5148 (A Buffer 25 uL
FEFHEFI#(10 pmol/L)4% 2.0 pL . ddH,0 13.5 pL, #%
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#x 5 pL. B Buffer 2.5 pL, & T4 Y HLH 39 C e
I 20 min, WARFEE S .

SVCV [ AR Z RAA ¥ 15, L RAA 7
YRS Casl3a O IRG & (PR B AT
BEIK R : Cleavage Buffer (10 X ) 4 pL ., Trans Mix (5 X))
8 uL . Reporter 1.2 uL., T7 RNA Polymerase (40 X ) 1 uL.
Casl13a Protein (2 umol/L) 4 uL . crRNA 2 uL, RAA

P 3 uL . ddH,0 16.8 pL, & TR 3,
37 ‘CJ/Z v 30 min,

15 S|#iFEiE

L RAA 338729 MO AZ] CRISPER/Casl3a
OWARZH, %F 10 4 orRNA B 7k, @ity 1
2R B AT DA S IR ], e R orRNA 514,

&2 5l9F5

Tab.2 Primer sequences

5% Primer 5|4 751 Primers sequence (5'~3")

crRNA-4 GAUUUAGACUACCCCAAAAACGAAGGGGACUAAAACUCUUCAACAGAUUAGAAGCACUC
crRNA-8 GAUUUAGACUACCCCAAAAACGAAGGGGACUAAAACUUGAAAUAUUCAGAGCUGCCGGA
crRNA-10 GAUUUAGACUACCCCAAAAACGAAGGGGACUAAAACAUUUGGUUUUGAAUUGUGUCUGC
crRNA-14 GAUUUAGACUACCCCAAAAACGAAGGGGACUAAAACAUAUUCAGAGCUGCCGGAUCcCUC
crRNA-16 GAUUUAGACUACCCCAAAAACGAAGGGGACUAAAACAAUAUUCAGAGCUGCCGGAUCCU
crRNA-19 GAUUUAGACUACCCCAAAAACGAAGGGGACUAAAACUUGGUUUUGAAUUGUGUCUGCUG
crRNA-20 GAUUUAGACUACCCCAAAAACGAAGGGGACUAAAACUAUUCAGAGCUGCCGGAUCCUCG
crRNA-21 GAUUUAGACUACCCCAAAAACGAAGGGGACUAAAACUGGUUUUGAAUUGUGUCUGCUGU
crRNA-24 GAUUUAGACUACCCCAAAAACGAAGGGGACUAAAACGGUUUUGAAUUGUGUCUGCUGUC
crRNA-29 GAUUUAGACUACCCCAAAAACGAAGGGGACUAAAACCAGAUAcCUCCGCUGCccUcceaaA

RAA-L-F1 GGCAAGATTCAGACCAGAACACATACCTAA

RAA-L-T-R3 TAATACGACTCACTATAGGG-CTCAAGAATCGTGGGAAGAAAGGTTCAATA

SVCV-F1 TCTTGGAGCCAAATAGCTCARRTC

SVCV-R2 AGATGGTATGGACCCCAATACATHACNCAY

SVCV-F1 TCTTGGAGCCAAATAGCTCARRTC

SVCV-R4 CTGGGGTTTCCNCCTCAAAGYTGY

SVCV-F CAATGGGAATGAGTGCTTCT

SVCV-R TGATTTGGTTTTGAATTGTRTC

SVCV-P FAM-AGACAGAGGTRAAAGGACATCTGAT-BHQ1

1.6 S HT4EFMERN R 8 E LE

L SVCV. THNV. SCRV. PFRV. VHSV. HRV
A GCHV G 8% IR o AE AR, I TASHE o8
37 ) RAA-CRISPER/Casl3a 7k, [AIAfi% & B
X8 X2 e R S R T OEAR

H ddH,0 ¥ SVCV #ZERFEAS 10 546 BE 6 T hl
8 ANHREE(10°~1077), 43 FINE Rt , FASHIFSE #E 7 1)
FEIATY B, T O R R
1.7 ESMIE

FEHC 10°, 107", 1072 =[BRS
PR T E A S0, BHIRE 3 T, SHZ T R
FE MR A2 AT IR
1.8 LHREEMISEE RS

R AR S8 257 1) RAA-CRISPER/Cas13a 73k
X S 28 A B ARAT Y 60 Dy REAR FEATAGIN o [R]ARH AN

#5r# . B RT-PCR, RT-qPCR J¥kbE:, W%y
BRI R RIS S, SIPSIILER 2. T
SrEAE RT-PCR &% (KAEDIWHERZEFI)
(WOAH, 2024) 15 B MUAE 519 FIrfEA7 10 07 % o

1.9 EWHELIE

MLEERAEN 60 rFEA e 20 £ (PHME:
1503, B 5 6y), TEVRYING SCSh Yk A e H AR
S RRINS S i P B B7 5 S8 5 N R NS . - S = e B2
KB A S5 % Jerh g G R E H R A5 s 52
=TS WIINEK, PP %O R BB

2 H#R

2.1 S|k

P SVCV Btk R WA, 4 RAA V' IE)5, 4
A5 10 4~ crRNA 51947, g% ExRE 1),



55 6 1 ik F%: ZET RAA-CRISPR/Cas13a (14575 75 1L AE 6 75 bR K6 000 0 325 16 e ST 245
4000 - , cRNA-4 4000 -
crRNA-8
g crRNA-10 %
crRNA-14 8
2 3000F , crRNA-16 £ 3000
) crRNA-19 8 SVCV
g s crRNA-20 8
§ crRNA-21 2 LHNV
g 2000 L CRNA 4 £ 2000 -+ SCRV
§ o NC 2 —¥ PFRV
@ = -~ VHSV
m 1000 w1000 -~ HRV
R R - GCHV
R # -+ NC
0 0‘ a & Py & & &
i 0 10 20 30
fisfE] Time/min fifE] Time/min

Kl 1 RAA-CRISPER/Casl3a 5| 4y fifi i 52 56 4% S
Fig.1 Experimental results of RAA-CRISPER/Cas13a

primer screening

104> crRNA 31 HEFE 5 min PRI B2 ES,
crRNA-19 5|95 HAbAR L, EIgER AR . 9 6E
e, I, %4 orRNA-19 51 TG 225256

22 HEFRUEMRBELE

JFABIF5E 857 1) RAA-CRISPER/Cas13a # il J5
P4 % SVCV., THNV, SCRV., PFRV, VHSV,
HRV Fl GCHV 5% R A TH 1, [R5 B X
W A BTz Iy vk R S . A5 SR AN 2 iR, AR
SVCV HFP 2k, THNV ., SCRV ., PFRV, VHSV |
HRV Fl GCHV K BT B4 A S 5, R
PSR, N5 H AR R R AR A U o

HI ddH,0 ¥ SVCV ik i B W i B Al 8 ¥k g ik
T RUESIE, 25BN, AR5 7 ik ek nT
K0 2 A5 B A B R 1070 (& 3), X R E
115 copies/uL, %M RAA-CRISPER/Cas13a J7 % /%
KPR A 115 copies/uL,

23 ESMHIIE

% 3 PRI E SVCV B RREAS it 2H 18] (4H
WAR S R BT, H OV HIYTE 5%LLU T (3 3), £MH
AT ST 1 R B B ) MRS E

€12 RAA-CRISPER/Casl3a J3#7HE 5 M S0 1 45 S
Fig.2 Results of the analytical specificity test of
RAA-CRISPR/Cas13a
5000 - 100
10

%1072

4000

1073

10
o107
—=-10°
|—— 107

[\ (O8]
(=3 (=3
(=2 (=2
(=] (=]

P¢IGiE % Fluorescence intensity
o
(=2
3
T

fi5f[a] Time/min

13 RAA-CRISPER/Casl3a 437 5 {5 52 00 4%
Fig.3 Results of the analytical sensitivity test of
RAA-CRISPR/Casl3a

FEIRAEN 60 IIFEARGEATR, HEAME SVCV PUFp
ANFFER A, [RIE 59853 25 . &30 PCR. RT-gPCR
Tk TR, 553 R (R 4), RAA-CRISPR/Casl3a
K2 50 173 BHEEREASFN 10 By BAMEREAS , 59675438
%50 RT-PCR .RT-qPCR —E( 1 K 100% , 232K 50 E
ZJT B Wik S . 2 R U R AT

25 TWIEIMELE
TE 4 DRI LR Z , A5 EE T 54 7 ik e A1 TR

24 LER UESESS ; EARE TR
BE RS RS SIFFAPIIRY 20 GYREARIEFTIN, 4 45516
AL ) RAA-CRISPER/Cas13a ik, Xf5isy  MAHR—Z, RIIADTHE A7k E R AF(E 4),
% 3 RAA-CRISPR/Casl3a EE M LR
Tab.3 Results of the reproducibility test of RAA-CRISPR/Casl3a
e g 20 N 5280 Intra-assay reproducibility #H 0] H & 5L 56 Inter-assay reproducibility
Concentration V- bR 22 X+SD 5t R CV/% B EEAR E2E XESD 5 RECV/%
10° 3969.93+62.55 1.58 3 972.80+69.41 1.75
107 3 571.87+£86.67 2.45 3466.73+£109.08 3.15
1072 2 994.29+88.4 2.95 2 987.83+£101.46 3.40
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Tab.4 Detection results of actual samples

JEPIE i il &3\ RTPCR FRITIGERLPCR g o A CRISPER/Cas13a
Genotype  Number Virus isolation Nested RT-PCR RT-qPCR
la 53 FH P (H)43/BA () 10 FEPE(+H)43/BATE() 10 BAME43/BATE(10  BEPE®H43/FAYE-)10
Ib 2 FHME(+)2/B 1 (-)0 FHM: () 2/B 1 (-)0 FHME () 2/B 1 (-)0 [H M (H)2/FF 1 (—)0
Ic 2 FHAE(+H)2/BA M (—)0 BHAE (+)2/BAH: (-)0 BH A (+)2/BA 1 (-)0 A (+)2/B 1 (-)0
Id 3 BH M (+)3/BA 1 (—)0 BHAE (+)3/BAH: (-)0 FHAE(+)3/BH ()0 FAAE (+)3/BH 1 (-)0

Bl 4 263 ) Heour &

Fig.4 Results of inter-laboratory comparison

3 it

SVCV TEHH [E Bk 5, HGRTE 2 R &t 45
£ FEFE MY Y R T E R, X H 1 R B £ 2k
U™ . SVCV 1] UYL T A7 AF I Ao i, e %)
FRYL S5 FE T34 5 (Liu et al, 2004), i1 T HATEA
B R T 1 2 IR it 3 R AR bR SVCV, A% Y T
Tt 5 KR AR 45 A 2 15 % 1) FE AR K I (Ortega
et al, 2019), K, 7RG BT P2 W 2 6] SVCV
2

SVCV ‘& H B BT 15890 B 1 40 25 45 35 4 e il
MLE AR, R B R I WOAH #EFEME HF
SVCV Wil i 4 bR 1E(WOAH, 2024), {H 5% K6 I 75 5
T~14 d, BEFRH NCEB, FERERALIN T T, Koutnd 45
(2003)FF & T 3¥%% 5% PCR (RT-PCR) 54 = PCR Fi%%
A7 AT SVCV L Liu 28 (2008) M4 SVCV #i%E
M G R IHNV 8 N B VHSV BB N G 3t
PR PRSF X8, FF & T — i it 22 3 S 2 2 RT-PCR
(MQRT-PCR)J7 i, T IR A, 48 FlE 5iX 3
PR HE o FRORIX AT AR 3 TR ) 7 AU ANk
R BAREFE LI = N SERL, YRR B SE I 9O e
B PCR X, #EE] KT 70 min, LAMP B AESCEH
Ty, (Y R SIS 300 bp, PG

YRR A — B, TCIESEA T 5 43 i (R 75 78 4%,
2014) AHFFE R F RAA S5 145 4 CRISPR/Cas13a,
LT R R RS SVCV K . i
JPETELE R RAA SHRY 3G 5, B D I 5 crRNA
g4 RAA P 172938 14 CRISPR/Cas13a [ h, AlLL
SEEX SVCV By PEAGIN . HA 3G =y 2, (8T i
R oA, K FERS 76 60 min LAPY, Bk #4G H
FRIE 115 copies/uL , H. 5 HAhg 544 2 (0] I 38 LN,
b7 B ARG I A S I PR AR AR AR T &5 SR e 0
B ST 1Y 7 vk 5230 RT-PCR il RT-gPCR #5:ii%%
2, (RS R T, R B e R
SR BB S BT B A 3% 1 AT LAAE 2R 3G 5 R N
FH « 38 B A 15 BB ) H /0N 5 50 5 b RITRICER o % D
P A s e RN, TS . RIERX
B (b9, o DA R o ki T B i A, RS
RT-qPCR ik, {8 F S BT R s b B, b2 5k
HE DR T B R S AR A PRSI R T i, A
AHFGE N T S B, Rl AR T b () B 37
R, W HER, S A 2.

2 LRTR , AN 5T 57 ) RAA-CRISPER/Casl3a
0 5 5 T HR A I SVCV R 85, HA 84T B 6 =
TR AR S, FERT RS, AOB R IR RS, 7
PRSI | SZEE W SVCV BENE 55 T HAT — R BT
JIFIRE FHZS 6]

2 % X W
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Abstract

Spring viremia of carp virus (SVCV) is highly pathogenic in cyprinid fishes, and spring
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viremia of carp (SVC) has been listed as a notifiable disease by the World Organization for Animal Health.
Spring viremia of common carp (Cyprinus carpio) is a viral infectious disease prevalent in Europe, Asia,
and North America. In 2002, SVC was detected for the first time in China and spread rapidly throughout
the country, posing a huge threat to the carp farming industry in China. It was listed as a second-class
animal disease. So far, early, rapid, and accurate diagnosis remains an important means to control its
spread and prevalence. At present, commonly used methods to detect SVCV require specific amplification
equipment and temperature cycles and are prone to false negatives. Moreover, they have high equipment
and personnel requirements and a long detection cycle. Fast and effective daily testing is also difficult to
complete. Recombinase-aided amplification (RAA) is a rapid amplification technique of nucleic acid at
constant temperature, which can achieve nucleic acid amplification at constant temperature and is easy to
operate. Regular clustered interspaced short palindromic repeats (CRISPR) and their associated proteins
(Cas) systems, such as CRISPR-Cas12 and CRISPR-Cas13, are combined with isothermal amplification
to improve the specificity and sensitivity of RNA virus detection. This technology is characterized by
constant temperature, fast reaction speed, and miniaturization, and it is suitable for rapid diagnosis and
regular monitoring in the field. As an SVC international reference laboratory recognized by WOAH, this
research team has been cooperating with the SVC reference laboratory in the UK to carry out the
screening, comparison, and optimization of nucleic acid rapid detection. Based on the CRISPR/Cas13a
system and recombinase-mediated isothermal nucleic acid amplification technology, RAA amplification
primers and corresponding crRNA primers were designed for the highly conserved region of SVCV
polymerase L gene by aligning the whole gene sequence of SVCV registered on GenBank, and a
preliminary RAA-CRISPR/Cas13a detection method was established for the rapid detection of SVCV in
the field. It can cover four genotypes of SVCV (la, Ib, Ic, Id). In accordance with the detection and
verification procedures recommended by the World Organization for Animal Health, results confirmed
that some of the detection results were reproducible, the minimum detection concentration was 115
copies/uL, and it did not cross-react with other pathogens. The detection of 60 samples isolated and stored
in the laboratory for the monitoring of inbound and outbound aquatic animal diseases, the monitoring of
major aquatic animal diseases in China, and the challenge experiment indicated that the results of
RAA-CRISPR/Cas13a detection are consistent with those of nested fluorescent RT-PCR. The results of
RT-PCR and virus isolation and culture were also consistent, and the diagnostic sensitivity and specificity
were both 100%. Under the same conditions, 20 samples were tested in four laboratories, and the results
of the four laboratories were consistent. The results proved the good reproducibility of the study. This
study is the first to use the CRISPR-Cas13a system for SVCV detection. The developed method could be
applied in the rapid diagnosis and prevention of SVCV.

Key words Spring viremia of carp virus; Constant temperature amplification; Clustered regularly
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