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WS EET MCRV Wil A ENEIEN A

S WY FFH 2 R o e T &' pxal FHs'©
(1. FEKBIE R B AR KT A AR AR SR A K F= S8 5 B S SE 0= B 200090;
2. R HERFOKESAmERE B 201306)

HE WX FH # (Scylla paramamosain) & #f 15 47 & % F i 7% 2 (mud crab reovirus, MCRV) 4t j&
HAREEARAHRNE, FEHL MCRV &, WELIWiZmEEE, RIS EERAFT R
Rl ok 0y 5 48 R L, 3R F B MCRV Al B9 R EUE , A8 % 3 MCRV ty 5 %3 £ H VP11
1 R B Ar, Eitse e 5] A TagMan-MGB R 41, DUARVE & iU A A RNA Y AR, @ 4k b &R &
AR AR, BT —MERTEES M MCRV #l# TagMan-MGB L i 7% % & & PCR
(QRT-PCR) 77 3 , i 4% SLHL 3 MCRV 5 A #E 1x10° ~ 1x10" copies/uL #70 & S K (5, dsRNA)
R E N, RAEREENRES RNERSEE RIFHEAEX R, RIKTHHAEE 10 copies 1
VB OB B dsSRNA/ R R B9 B8, % B AR FE WA AL IR 5 2.5 copies #RVE & Fibr/ B, WL &E#
MR R F 9% #(MCDV), *iF 5 384 49 75 Z(WSSV). + 2 B st %% & (DIV1)., 4T AF 7 i & (EHP)
Je &l ¥ o 7 (Vibrio parahaemolyticus)i% B #F & 18 5 AR FATR M, HR = Ere Y 8. 1z
FEA A dsRNA H R E 5 A K05 A 1.40%F 0.98%, EHBRIFHEL EMmBEEE, # 4
% 77 3% F1 SYBR Green qRT-PCR 77 3% [l it xt 14 1 < 6l £ & W B 2R 40 R 3: 470, MCRV 4 i %
A K 18.57%F0 57.14%, ERBREREFW, AN F R EHT. FRER, REEES, &
ATARKE W& FELERE MCRV £, ¥ 4% MCRV HFEE M4 FREX B A THE,
KR PN F#; MCRV; Al 7 #%; TaqMan qRT-PCR; 4 #f

FESES S945  XEKARIRED A XEHS  2095-9869(2025)04-0230-09

PL7CH#E(Seylla paramamosain), AFRTFE,
J& T+ & H(Decapoda) ., 1 FEF}(Portunidae), &
J& (Scylla)(MRIEEE, 2007), RREEENSTFTERZ
—o T EEIE % 7 (mud crab reovirus, MCRV) /2%
HHEBESRT RN F LR —, HIERAILEE
12 7 Be 2 dsRNA, T00 ] 4 13 > FF ) 352
HE(ORF)(Weng €t al, 2007)., Weng 5£(2007)0F 5% .7,

H ARG MCRV B BRI IET R T3k 70%, JE4F
KR FATIRF VAL R R, 7% MCRV JiATHE#
— A, H R R B 25 AR K (R BE4E, 2017; Chu
et al, 2023), (EHEZEQ023)HF58 kK, 7o 8B EEF i+
Ferfr, RN HEMOEEE) . SRS O K S IR A
MCRV /&P B 4, KL, A E 2RO SRk
MCRV #H71E 0L, A F T MCRV 765 85 A%
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BB ERE I, MBSk EEH MCRV #5442
e AR I, IR R TR0 . RN R S
WHBAL, LR RN MCRV B, e
ZHE IR AN R G A T A I T, AR A,

TagMan ¢ B} 2¢ 5t % &t PCR (quantitative
reverse-transcription PCR, qRT-PCR) /& — ' S £ B | 5
R, FEREmrZmRaE AR, 5 SYBR Green
qRT-PCR ML, Z ksl 5 AL, RAEHT .
SRR et E L. B TagMan-MGB #4541 n] fifi
ZHE ARG e — 23R T, LIRS RS . T EE,
PLE #2328 T JE K (Liu et al, 2019; Collins
et al, 2010). EE*#2Wi(Zhao et al, 2005), YFh4E
(Duan et al, 2024)%: 4555,

MHTAY MCRV kil 7 K2 T e VPL 5§
VP6 JEH P8R (I FHEE, 2017; FA85, 2021),
X 2 A B 2k R e R B ARG, PR T sk e A )
0 R (RS, 2023), fif 55 (2023) 0155 % PR,
VP11 7 MCRV &Y i) 5 g rh 3Rk e ey o AHFSEHU
HF E R IR M) VPLL HE A 51T qRT-PCR 5| ¥ il MGB
WAL, AR Ad: S vy A 28 Rl el S 2k, S —Fh
RPER . e rEos | BOEMEL ) MCRV K 7 i
DI R 7 B SZ KRG O AN AP SR MCRV. B iR i A9
BRI T 2L

1 ##57Z%
1.1 SEIgHR

S T YR AW . R U R S R SR
JUE K PR . T OB W R T R % (mud crab
dicistrovirus, MCDV) , X} i [ BEZE & 1iF % 75 (white spot
syndrome virus, WSSV). 1 /& H % ¥ B (Decapod
iridescent virus 1, DIV1), ¥Fi% Y # (Enterocytozoon
hepatopenaei, EHP) il &l ¥ 1L 98 B (Vibrio
parahaemolyticus) 5 i Ji A% R 15 A S 00 25 AR A7 o
RNAiso Plus. [#% 587 & (PrimeScript RT Master
Mix) ., T7 A% %357 £ (in vitro Transcription T7 kit
for siRNA Synthesis) . DNA Marker %3l H TaKaRa
o], HAhR 0 7 E 2R (el .

1.2 5l¥igit

%% MCRV VP11 #: [ ¥ 51 (GenBank 4 5
HQ414137.1), 1 JI jil B i3 HE (open reading frame,
ORF) N #F B it A v i BORLAY bRy 35519 . &
A G # J TagMan #4845t & T7 AahFH51490 R
VP11-F(5'-TAATACGACTCACTATAGGGATTCTCC

AGATGCCCACT-3")fl VP11-R(5'-TAATACGACTC
ACTATAGGGCATAAATGAGA AT A AAGGAC-3');
ERRI FWEIYFES A 5-GTCAGAATGTCGTTC
ATACTTTGT-3', 5| #1750k 5'-ATTCAGGAGTT
CCGGACAGAT-3', ¥ 3K N 119 bp, HEHTFIIH
5'-FAM CTGATGCGTTCGATT MGB-3', 5%}l FAM
Fric, 3% M MGB #ric . DL E519 Mgt i A= T4
YT AR B A PR Jl A Ao
1.3 JRAARE G &

S AT IIEIE TAE S, B 44 e MCRV VP1L

(% pMD-19T A R/ E Rl i (4, 2023), fiff
FATCER 7KK 5k e FE R4 A 1.0x10° copies/pL.

1.4 RNA tR& R &

A EARFRAE BN, UIEHA T7 R FRan
IV AT 5 , AFI R Bl AR Sh i st ] 45 XL
B RNA (dsRNA)EMR . BfiJ5 R T7 RSN A0 &
in vitro Transcription T7 kit (for siRNA Synthesis)
(TaKaRa), %3k 1 KW IERITH S, HI&SAH
MCRV VP11 #853 Fr B i) dsRNA R -

F1 FIMERRNAGER

Tab.1 Reaction system for RNA transcription

414y it
Component Amount
10xTranscription buffer 2.0 uL
ATP solution (50 mmol/L) 2.0 uL
GTP solution (50 mmol/L) 2.0 uL
CTP solution (50 mmol/L) 2.0 uL
UTP solution (50 mmol/L) 2.0 uL
RNA F1 457 RNase inhibitor (40 U/uL) 0.5 uL

T7RNA 4B T7 RNA polymerase (50 U/uL) 2.0 pL

J& RNA fiff 7Kk RNase free dH,0 X uL
2% DNA 247 Linear template DNA 20 ng~1 pug
4t Total 20.0 uL

i H NanoDrop One 243 #711X (Thermo, 3%[H)
K dsSRNA K URHEE , I 1T dsSRNA B3R i A MR
THEAR LS, 2020): dsRNA ¥k (copies/uL) =
dsRNA BN AT Fift (2/ul)/dsRNA 434 (g/mol)x
(6.02x10* copies/mol), dsRNA 43 T-HE=2x340xnt (nt,
RNA 350, % dsRNA WM, FH4% 08 10 £%
WREERR AT ROVE RS, &S AnifEdh o BEJE, FSU
SR G IR RFIFG RN dsRNA 47 REL sk, H
A cDNA # i fE R 522 qRT-PCR B
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1.5 TagMan-MGB qRT-PCR &k & R BX S M4k

PAE VPLL LR (s e it R A AR , TIAS ]
LHRERFIY) VPL1-F, VP11-R DL K AFEF VP11-P(k
FEVE K 0.1~0.6 umol/L)i#4T qRT-PCR, 14k | .
T ) BRI R R TR BE AR R /MY Ct {H (cycle
threshold)], Jfiiid 5 & 46 B2 1R KR (58~65 C), 1
PR IR B, H I A ST fe A B A% PR I e A
PRI o

1.6 FRAEELHGIERSI M B ENITE

L B S B bR 7 i FORL(1x10°~1x10" copies/pL)
RN, BB E R 3IRER, D
S qRT-PCR S5 AR 14 SO 4K 5 A S g A% ¥ i#£ 47 PCR
Poyg, WIVEARERN SR, AR B0 I A 2 Ty R R ] )5
R MRABLANE T BRI RS I ROR, [\
W, RS FIr kAR C AR 5 R 5
(CV), AT PEAG A I AE it 1) o A 1 ARG e e o

1.7 TagMan-MGB qRT-PCR 7 i£H R 8

FERRUESL TR 10 £5 R 50 F B p J6aE L, dE—2
145 5.0, 2.5 Fll 1.0 copies/pL FrifE & HUkL, T4 184
1) Ct {H(y) A TR ASERR L 4 vk B2 O AR i 42
W1t TagqMan qRT-PCR #5077 7%: L) ¢cDNA B4 if Xt
MCRV W40 R ; T 1A Ct (E(y)HXT T
RNA BIA AL 4f e FE ) AR i 26, B TaqMan
qRT-PCR il 7772 LA RNA MM It % MCRV Y 530Hr
RE,

1.8 (RT-PCR FiEriHH4

RREZ TR RS, LAY MCRV 84
BUREAR (3 AM)VE R B XS B, £ 52 75 88 (JC MCRV) 84
21 cDNA FEAAE N BIHEXT RE , (I Y 52 28 sh 4 v WL
JFRFRFEAR (135 MCDV J& s FHE 5 B 68 4121 cDNA
FEA, WSSV, DIV1, EHP K &% 3K 5 1) DNA £
A)HAT QRT-PCR, 43 BT iz dar il 7 v i e Sk o

1.9 TagMan-MGB gRT-PCR 7% &I K F

R VEAR IZ A I 5 i 1 S PR TS MCRV X% 4
Fr B 1V B IR, 1 A9 e 37 R ki vk
Xf 2024 4F 3 7 SRAE H WL TR 14 4 SRR REA
#E47 MCRV K, [F]iF, ] SYBR Green gRT-PCR
F(AE, 2023)KAEAS 1 MCRV,  TUER 2 Fp5 i
ARSI 285 5

2.1 %1% VP11 kR4 S dsSRNA

PL VP11 () pMD-19T ZRARBRAE MR, i
514 VP11-dsRNAF F1 VP11-dsRNAR #47 PCR §/" 4 ,
El— KL R 398 bp RIS 1), ST
K/NHIFF . [ DNA F B2 T7 RN S50 &
A HL dsRNA J5, Zum 5Ot TS, dsRNA /Y
WM 263.71 ng/uL, 215 AT 15 VP11 [ Bt ) dsRNA
PEULE N 5.87x10" copies/uL, FfiJ5, # dsRNA # 1
BiH % % 1.0%10" copies/uL .

M 1

2000

1000
750

500

200

100
(bp)

B 1 VP11 F By 14

Fig.1 The results of target fragment obtained from PCR

M: Marker; 1: P 3 DNA F B,
M: Marker; 1: The amplified DNA fragment.

2.2 fk{ TagMan-MGB gRT-PCR & &

AL X R L 5P KGR B A
MERIERMNAEZR A 20 uL: Premix Ex Taq (Probe
qPCR) 10 pL, VPI1-F fil VPI11-R % 0.4 uL (10
pumol/L), VP11-P 0.4 uL (10 pumol/L), ROX 0.4 uL,
DNA #i47 2 uL, ddH,0 6.8 uL. fefdE R B : 95 C
AR 3 min; 95 °C 10's, 60 C 30's, 33+ 40 MEH,

2.3 PURPIARE R AEWE gRT-PCR HIHRME B Z
RREE

KU E R 1x10%, 1x107, 1x10°, 1x10°, 1x10*,
1x10%, 1x10%, 1x10" copies/pL 150 i 1E AR vz il 26
(K 2), Ll N Ct=—-3.242X + 40.442 (Fib, XN
JFREFS DLBUIXTER) , 1% M5 R 4 [ U5 2R 50 R 24 0.998,
VLR EIN LR 45 S A RPN R, JFHEET
PRfE 2R 5 1 I 3Ry 103.416%, XMH
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%4 G AT 407 M Rl MCRV K610 5 s 19 S 57 K o7 F
Ab TN ) B A L M (95%~105%) 0 GEit 3 Hids 40
F|, Ct HERRZBLT 0.2%~1.4%Z 0], BLIZARm 35
T B R B A (3 2). 30
BN 5.0.2.5 A1 1.0 copies/pL FFRE & TURL 5 25
YER qRT-PCR AR AR R iz il 5 vk i RASRE , 45 "
RUNE 3 s, BB H 10.0 copies/uL B,
) 6 AR LA 0 AT 17 e 22 230 P .
WA 7 75 B IR TTRE 1 2 5 10 copies/J . 4 =S 1 1 I 10 1o 19 108 LoF
FORi 2R 5.0 copies/uL Fil 2.5 copies/uL B, # i [H] 52 ¥it Quantity

SNEBT, 1BEKT%‘T$7§[%IW Kiﬁﬁﬁ?ﬁ—uﬁﬂ@éﬁ
X, RN, X 2 AR BRI & 2 BE

K2 MCRV BURLARE St i r e h £
Fig.2 Standard curve of MCRV plasmid standards

&2 MCRV RtitrEml Ct EREFREY
Tab.2 The Ct values of MCRYV plasmid standards and coefficient of variation

P2 LKL Ct EHME bR EES
Copies/puL 1 2 3 4 Means SD CV/%

1.00x10% 15.508 15.370 15.033 15.199 15.278 0.206 0.014
1.00x107 17.672 17.591 17.616 17.630 17.627 0.034 0.002
1.00x10° 20.973 20.849 20.771 20.923 20.879 0.088 0.004
1.00x10° 24.014 24.179 24.150 23.940 24.071 0.113 0.005
1.00x10* 27.984 27.987 27.479 27.698 27.787 0.246 0.009
1.00x10° 30.300 30.438 30.412 30.640 30.447 0.142 0.005
1.00x10? 33.736 34.069 33.939 33.768 33.878 0.155 0.005
1.00x10" 36.351 35.824 36.487 35.769 36.107 0.364 0.010
0.50x10" 37.027 36.967 37.158 37.184 37.084 0.104 0.003
0.25%10" 37.699 37.939 37.542 37.580 37.690 0.179 0.005
1.00x10° 38.757 39.089 36.818 38.008 38.168 1.007 0.026

0.07F A 0.07+ B

0.06 |- 0.06

0.05F 0.05}F

. 0.04 . 0.04f

0.03 0.03}+ 1\

0.02F / / 0.02F 2

0.01 {201 0oL S

.// // //44 | B

A 3

1 1 1 1 1
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
TGS Cycle

JEORE AR i 14 7 3 pty 28 A0 5 A8k 23 A

32 34 36 38 40
TEFREL Cycle

Fig.3 The amplification curves and detection sensitivity analysis for MCRV plasmid standards produced by qRT-PCR

A B 1~8 S FORIARE A M BE 4> BN 1108, 1x107,

1x10°, 1x10°, 1x10%, 1x10°, 1x10>F1 1x10" copies/pL;

B EH 1~4 SHRAE S BURLIEEE R 10.0, 5.0, 2.5 Fl 1.0 copies/pL.
In panel A, the concentrations of standard plasmids in samples 1-8 are 1x10%, 1x107, 1x10°, 1x10%, 1x10*, 1x10%, 1x10* and
1x10" copies/uL, respectively. In panel B, the concentrations of standard plasmids

in samples 1-4 are 10.0, 5.0, 2.5 and 1.0 copies/pL.
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PrramhZe, RUITRT TR 8 008 PRI, R
ik 2.5 copies/SLV o
24 L RNA A#ERE qRT-PCR BI%R# B £ 71 REUE
DL 10 {5 ESEEREBEMT RNA ARVE AR MBS T
qRT-PCR, Z5SRUNE 4 FroR. % EXT RNA FRIE s
A ARG e A 1x10" copies/ o LA 1x10°,
1x10%, 1x107, 1x10°, 1x10°, 1x10*, 1x10°, 1x10%,
1x10" copies/pL ¥ 1Y RNA fhlfEAREM 2k, H bk
FHEH Ct=-3.189X + 41.344 (Fi, X Jy RNA #£111
B xR0, R=0.998, Uil B EAT R M 2k %

A

0.8 -

02

F; WMPRMEMZRPRIT A B Y AR R 105%, It
T RARAEIE N (95%~105%) ; FI S 2205 800
53 Ct HA ST RZEALT 0.07%~0.98%2 0], PilHi%
i 7y ik A R p R M (R 3).

25 FERMESH

I MCRV, MCDV, WSSV, DIV1, EHP Kl
I 9K B A% R A b R R B AR iE AT TagMan-MGB
qRT-PCR S5, 40l 5 ffrzn, MCRV A5t By 31
AR S A BT UL A4 3G i 2, Ul IR T vk
FESEMESR, AR5 AR &3S R .

40
36 -
32
28
24 -
20
16 |- !
12k 1 | | |

Ct

20 25 30 35 40
EEREL Cycle

10! 102 10 104

10% 10¢ 107 108 10°
¥& Quantity
P4 DL RNA piE S E1T TagMan qRT-PCR A A 44 i 2k (A) b o i £2.(B)
Fig.4 The amplification curves (A) and standard curve (B) of TagMan qRT-PCR using RNA standard samples

1~9 5 RNA R BE 4> B0 13107, 1x10%, 1x107, 1x10%, 1x10°, 1x10*, 1x10°, 1x10% Al 1x10' copies/uL.
Concentrations of RNA standard in samples 1-9 are 1x10°, 1x10%, 1x107, 1x10°, 1x10°, 1x10% 1x10°, 1x10? and 1x10' copies/pL, respectively.

#£3 MCRVRNAMRHERH CtERTRRHY
Tab.3 Ct values and variation coefficient of MCRV RNA standards

EZAIE e Ct S H{E brifE2E 25t R AL
Copies/uL 1 2 3 Mean SD CV/%
1x10° 12.393 12.293 12.190 12.292 0.083 0.674
1x108 15.573 15.569 15.545 15.562 0.012 0.079
1x10’ 19.013 19.003 18.838 18.951 0.080 0.423
1x10° 22.813 22.777 22.547 22.712 0.118 0.519
1x10° 25.954 25.899 25.776 25.876 0.074 0.288
1x10* 28.766 28.761 28.666 28.731 0.046 0.160
1x10° 31.976 31.909 31.778 31.888 0.082 0.258
1x10? 35.321 35.103 34.510 34.978 0.343 0.980
1x10' 37.678 37.554 37.553 37.595 0.059 0.156
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2.6 TagMan-MGB qRT-PCR # & & & MCRV

RERIER

N A ST #E 57 ¥) TagMan-MGB qRT-PCR J5 3%
XPRAER) 14 O3FE AT MCRV KGN, W& 4 B,
ot BAPERESD 11 iy, FAIVER IR 78.57%; FIH]
SYBR Green qRT-PCR J5iE4aili 5] 8 /i MCRV FH{E
FEdh, KPR 57.14%, RS REN, A5 H
LI VP11 M #EAR 7Y TagMan-MGB qRT-PCR J5 %

3 itig

B N v b 49 A1 R E i i T S BOIR B R R
gk S, LR fG T 0 P B (XIS, 20225 VNS,
2018) - ALUNE B R AR L, IRk b 2
JEU AL, A 2 A B A R (B AR
2025), 7 2R B SRR Tk 2 B DR v R G
SEWG A A RTHR 25 1F . ARBETEEE T MCRV 318

TE R ATy i S B FEH VP11, @57 T TagqMan-MGB qRT-PCR il 5 % ,
035+
025+
=1
0.15
0.05
= " —
4 5 6 7 8
| | | | | | | | | | | | | | | | | | J

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

TEFREL Cycle

K5 MCRV $p5 PE S ah 25 1
Fig.5 The results of MCRV-specific assay for primers used in qRT-PCR

1~3: MCRV [HPERES; 4. MCDV AP 602020 cDNA FE 5 ; 5: WSSV DNA £ 6: DIV DNA #£ 5

7. EHP DNA ¥:f5; 8:

BV M N DNA A5

1-3: MCRV positive controls; 4: The cDNA sample from MCD V-infected gills of mud crab; 5: WSSV DNA sample;
6: DIV1 DNA sample; 7: EHP DNA sample; 8: Vibrio parahemolyticus DNA sample.

* 4 TagMan-MGB qRT-PCR #1 SYBR Green qRT-PCR #ill 5 228 # MCRV B1ER
Tab.4 Detecting of MCRYV infection in S. paramamosain seedlings by TagMan-MGB qRT PCR and SYBR Green qRT-PCR

RS e 5 RS TagMan qRT-PCR SYBR Green qRT-PCR

Sample No. Sample type Kzl 25 5 Tested results K25 5 Tested results
2024032600801 2% [ W] Zoea stage | BHM: Positive FHM: Positive
2024032600802 % 1 #] Zoea stage | BHYE Positive BH¥E Positive
2024032600803 % 1 #] Zoea stage | BH M Negative B Negative
2024032600804 % | ¥ Zoea stage | FH4: Positive FH4: Positive
2024032600805 % 1 ] Zoea stage | B £ Negative FAE Negative
2024032600901 # 11 ] Zoea stage 11 BH4: Positive FH: Positive
2024032600902 2% 1] Zoea stage 11 FH M Negative FHM: Negative
2024032600903 = [ #] Zoea stage I BHM: Positive BHYE Positive
2024032600904 = 1] Zoea stage 11 BHM: Positive BHYE Positive
2024032601001 #% IVH Zoea stage IV FH4: Positive B4 Negative
2024032601002 F IV Zoea stage IV A% Positive B Negative
2024032601003 # IV Zoea stage IV A% Positive FAE Negative
2024032601101 % VI Zoea stage V FH 4% Positive FHHE: Positive
2024032601102 % V] Zoea stage V BH¥E Positive BHYE Positive
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PO SER . R R, REAR LT L R T
i MCRV #I A9 75 22

Har, WEHEX PCR (W HE, 2017), k5%
PCR (RT-PCR) (Guo et al, 2008) . iWifs s34 4500
PIGEOR(RT-LAMP) (FEIR, 2011), Wi kA S5
MY R E PR 4L 4% (RT-LAMP-LFD) (L%,
2021)ZEF AR E BN T MCRV AR, 3 S8 460
PR Z B VPL 8 VP6 1 NIRRT 3% 2 3K
SRR E AT, (HRIBACE A RAL, fE—aE R E L
2 IR 75 A PR G U 198 SR A AR S 6 2 i Gk
HERKHN MCRV [ 13 FEH BB AKEFEA TR,
SRR, VP SRR iR f . B, T VP11
FEH P IS 1 FARED , RRAETERE AR AR P 51 &
L4 MCRV Bl oy m R . teAh, 5145
TagMan #£F A H, TaqMan-MGB #£41 H 4 3 B 2. /1)
RH, ZHRE T EE RIS T I 5 A, BRE 7 HART
GBS ), BRI T R, fE
AN T AR A O T R T 1R SRR R R T4
10 °C, 4 T MRS H, JF 0 MGB %4t
T T B35 1 TR R R T 1Y) R B AT AL T At
BEF (e A4S, 2023; Zhou et al, 2023), AWFIELL
MGB & R FEmh S T WA MCRV R 7k, $2
TR R R A

qRT-PCR [RIAG I 2 St sy, e s s fAS
PEAFAE RS, E A S5 5 0 SRR I ) R
(Espy et al, 2006). % %f MCRV E&KM, 47
(2015) LBy # 57 T —Ff TagMan qRT-PCR & lH AR
(LA 38 Xoh i A6 0 0 32k A9 R M R A S e 28 R R A7 O
ARG o AR 0 0] 75 B P i e e vy T —
F SYBR Green qRT-PCR [ MCRV Kl 53k, Hoks
gt FBRA 50 copies/fe . {HiZ Tk T HEY
fff MCRV #l, REGERM D AR, A, ABF5EHE
TR R AR L A TagMan-MGB 8 EF B AR # 37 B
) MCRV & & A% W 77 3%, HORS o ke 00~ B K
10 copies/I [ . 5 HEIFT7ER) MCRV gqRT-PCR A It

TR E B RBUE R R (B 5F, 2023). LA,

PIORAE AR, 32 Al 7526 2.5 copies/ i i (34
VAR AL S AT A B A B 3 i 2k o ik HEwf o 1),
& B IZ R I Ty vk 0 R I T £ © B2 B
(1 copies/ i), $&7sizhaill Jr ik REGEEAER &, 5
F|'T qRT-PCR Kl J5 32 (1 AR K-

T R I AR 7 e S e 2 s A 00 7 7 P 1
WL, BR MCRV 4, MCDV, WSSV, DIVI K&
RIS I I A 2 75 0 T R R L i R T ik
W7 R RS, ABFSE & T ke i iy 2 U R

R Y A e 3 P o N - PO LN SN OB 1T B
DL 5 5 B A AR IR IR 5 (Rl A A B ot e B 7 B
Jri4E, 2024, BEEEARAE 2021), AWF AL 45 T X R
DL EHP R BURTRAE A, Tz 7 2k 0
SEPETEAL . PR AS R BN, L MCDV, WSSV, DIV
H1 EHP JEYe 21 2R R e il 1 oI B8 A% B B i A 7
WARIHR 1T TagMan-MGB qRT-PCR ki, #455K H 2L
FeSpPEY 3 RINZAI 7 ke e rkos, Lalss
AEAEAS T M i A6 I 535 P Az ) &
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Establishment and Application of MCRV Detection M ethod for
Larvae of Mud Crab, Scylla paramamosain

JIN Xiyu'? LI Shouhu', WU Yue', CHU Xu', WANG Wei', FANG Wenhong', LI Xincang'”

(1. Key Laboratory of Aquaculture on Saline-Alkaline Land, Ministry of Agriculture and Rural Affairs,
East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract Mud crab reovirus (MCRV) present in Scylla paramamosain larvae poses notable risks to
the late stage of mud crab aquaculture. The cultivation of MCRV-free larvae and prevention of virus
transmission at its source have become critical issues that must be urgently addressed in mud crab
aquaculture. Owing to the low viral load in fertilized eggs and larvae of mud crabs, we attempted to
establish a more sensitive detection method for MCRV. Most of the current MCRV detection methods are
based on the VP1 and VP6 genes of MCRYV, which limit the sensitivity of detection methods owing to the
low expression of these two genes. Our previous studies found that detection sensitivity was significantly
improved by using VP11 as the target gene because VP11 is the highest expression gene of MCRV in mud
crabs. In addition, compared with SYBR Green qRT-PCR, TagMan-MGB qRT-PCR typically has higher
sensitivity in theory. Therefore, in this study, we selected the highly expressed VP11 of MCRYV as the
target gene, designed specific primers and TagMan-MGB probes, and established a qRT-PCR detection
method suitable for MCRV in mud crab larvae by optimizing the reaction system and procedure, using
standard plasmid and RNA as the templates. The final reaction components were as follows: 10 pL
Premix Ex Taq (Probe qPCR), 0.4 pL VP11-F (10 pmol/L), 0.4 uL VP11-R (10 umol/L), 0.4 uL VP11-P
(10 pmol/L), 0.4 pL ROX, 2 uL. DNA template, and 6.8 pL ddH,O. The final procedure was as follows:
Initial denaturation at 95 ‘C for 3 min, followed by 40 cycles of 95 C for 10 s and 60 ‘C for 30 s. The
results showed a good linear relationship between the log value (starting quality, Sq) and number of
reaction cycles within the range of 1x10® — 1x10" copies/uL of standard plasmids (or dsRNA). Standard
plasmids or dsRNA can be accurately quantified with a minimum of 10 copies, and the minimum
theoretical detection limit is 2.5 copies/reaction of standard plasmids. The coefficients of variation of this
detection method for plasmid and dsRNA samples were 1.4% and 0.98%, respectively, showing good
repeatability and stability. When MCRV, MCDV, WSSV, DIVI1, EHP, and Mbrio parahaemolyticus
nucleic acid samples were used as templates for MCRV detection, no specific amplification was observed
except for MCRYV samples, indicating that this detection method is highly specific for MCRV. To further
validate the practicality and sensitivity of TagMan-MGB qRT-PCR, 14 batches of mud crab larvae with
suspected MCRYV infection were detected using this method, and SYBR Green qRT-PCR method was also
used to analyze the samples simultaneously. The MCRV detection rate of the former was 78.57%, and the
latter was only 57.14%, indicating that TagMan-MGB qRT-PCR has a higher sensitivity than the SYBR
Green method. These findings indicate that the newly established detection method has strong specificity
and stability, as well as higher sensitivity. This detection method can be applied to screening MCRYV in
mud crab larvae at different developmental stages and provide technical support for the production of
MCRV-free mud crab seedlings.

Key words Scylla paramamosain; MCRV; Detection method; TagMan gRT-PCR; Larvae
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