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I R)Z05 %5 (H O FHZE, 2017), M, §#kJC MCRV
g, MWEFM BRI . JKIOC MCRV %[5
R (SPF)SATELAT -

HF, ¥ RT-PCR. RT-LAMP, ¥ RT-PCR
%% E # PCR (qRT-PCR) ¥ il 5 ¥ & W JH T
MCRV kil (BE4H, 2011; 7Kil4F, 2013a. b), Likk:
M7k s | et B RE T VPLIEH (R RNA B4
FEEEIN), HIEEZIEN FRIBAKCEA S, BRI T AR
D7 VR R , T Pk 3Rk /KT B v A A R A 1
PRI 9, PRIy ik i R . s, BRI
R 7 35 3 WO B R AR A, X R R
GO B IR AT T AL I Y ik AR ORTE T R AN A G
BEFPEETIE . R, A BT R 0 b /N BURE T i o

qRT-PCR i AR HLAT R & | RStk . fEAf ]
SEAERRA, T N TR R R SR AE (Lee et al,
2006). 5 TaqMAN #EME . A FEARER LUX 547k
AH Ho(Rekhviashvili et al, 2006; Liang et al, 2019; K
%, 2019; A, 2021), #TF SYBR Green fY
qRT-PCR A& 5 325 | 9y B3 B | 2% AR ELE A 2hok:
A i S o T RR T, O S i N R iz 1y
3 JER I R 2 — (BB B 55, 2012)  ARBF 50K 3 T35
N IR EE SR BT S 4, JFEE B SYBR Green
qRT-PCR Kl 77 7 19 R O RN S I , 0 6 6 35 B2 A 475
/N MCRV Kl 151 , 15 2 5 BE Fh 8 MCRV L7 2L

1 #MR5FE
1.1 SIS EhFNR SR

TR @R T ERA LIS HEREY, K
2021 4E 5 AR AMEETHY 22 HAEER 2021 4E 9 %
H LAY 20 HUR ST B TR SR . MCRV AR
S E T 2020 AF T VL AL SR 58 37 53 125 S 1Y B bk
TR 2 T 75(mud crab dicistrovirus, MCDV), %} #F
H KL 25 A HE % 75 (white spot syndrome virus, WSSV) .,
+ X HUET B R 1 (Decapod iridescent virus 1, DIV1),
W AT fitd H2 (Enterocytozoon hepatopenaei, EHP)Fl#!
MY (Vibrio parahaemolyticus) 5 Fli J5L A2 2 1 3k
A S50 28 DR A 3 i R A

1.2 FEKFFE RNA EE

TB Green I . JZ %% 5% i 7] & (Primescript RT
Master Mix). DNA Marker &340l H TaKaRa 2\ #],
S RNA #2505 & (Transzol UP Plus RNA Kit)Jl F
b eXEEY ., HHFEKE SminJ5, HICETS
A IO B M L (25 50 pL)#EFT RNA fli2; RS,

i, B AR . O B . AL 4L,
T4 LU 5 RNA L 5L RNA 2 B F2 7 5% HAR A
g BN SR E UL B E T, LUE. RNA WA,
PARYE S5 I A BERLS 317 B 5%, A ) cDNA A
T 5 2 J T .
1.3 S|¥iZit56 R

%% MCRV K4 12 475 BtF %1 (GenBank
i3 HQ414127.1-HQ414138.1), F| JTI7E 2k 1 13
D35 B 4350 35 DR %) g 5 [X 70 95 75 32k R 4 1 P 311 1Y
BT E =T SULRIE, BEFE 18S rRNA fEN
WS I E 5. LRGP m A T A
Wy TR () A A7 BR A R A e

1.4 MCRV E5EZ&ALTHWENSELT

MCRV PHM: 75 8 R [ Wi 55508 3, i 6 235
& 1T 43 Wi 22 1R UL R AL 8L A 1% Bl . £ 1] qRT-PCR
0T MCRV 7E4 A U AT & i, i BE 2L
5144 VPIIRF il VP1IRR, WZIHNG ¥k 18SF
FI 18SR (5% 1). qRT-PCR 1A R FIBHCR HX A HESE
PP N FR T . ROWAKRZ : TB Green 11 10 uL,
. FUHE5144 0.4 uL (10 umol/L), JCH/K 6.8 uL,
cDNA £l 2 L, ROX %48} 0.4 pL, BARFA 20 ul,
RV Z50: 95 CHiZEME 3 min; 95 ‘CZ8E 10's, 60 C
BA60 s, Ptk 1 3t 40 MER; EJE, iR
M 60 CHEEF] 95 °C, HAMRIAEHE I 0.5 CHEM 1 YKok
Jefli. RBIRZREESINA 96 fL NG B TPOtE
it PCR {¥(QuantStudio 6 Flex, ABI) I #4741l . 95 7%
TE 25 2 20 b 14 A 6 B i 4% BEA X O B AW & /=
188 tRNA CroMCRV Cry ik 73+ . {4 ] GraphPad Prism 9
RAERTECIR AT A BE, ¢ A6 AT B 3T

1.5 MCRV &BEERFEM#HBHHRIEKESH

3BT MCRV JE R X 3k KF-, X 13 AT
(A R L PR 20 BT T IT A A DL A S S (R 1),
Pl 18S rRNA fE NN ZFEH , il i qRT-PCR 3 M1 45 3
PRI P A X Rk o o i R e 7 B I3k L ¢cDNA 1B R e
VIR RN, RO AR RVA R R AR 1.4 1R
N R . A OriginPro 9.1 4%t & s k47 4k
M, R T B
1.6 & VP11 EEZE H i1

V% EE ¢cDNA Mz, FIH5[4 MCRVVP11F1
1 MCRVVPLIR1 #E1T PCR ¥3 , SRHCHI 45 A5 v i 5

PRYRIER A Bt . VIR ZR . Ex Taq fiff 25 uL, KE/K
20 L, E R4 2 pL(10 pmol/L), R cDNA
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Tab.1 Primers used in this study
LR A Gene name 5|2 FK Primer name 5|97 %1 Primers (5'~3") P44 i Br Amplicon/bp
qRT-PCR H#7%EH qRT-PCR target gene

VP1 MCRVVPIRF GTTCCTTGGACAGGCACTCA 115
MCRVVPIRR CGATGGAAATCTTGCCCTGA

VP2 MCRVVP2RF ATTCGTAGACGGCGAGGGA 111
MCRVVP2RR GGTGAGAATTTCTTGCCCTGG

VP3 MCRVVP3RF GGACCTAATGATGAGGCAACG 124
MCRVVP3RR AGGTGTTTGGACCCAGTATTTG

VP4 MCRVVP4URF TGGGCTGGTCCCTACCTTTA 150
MCRVVP4URR TAGCTGGGTTGGCTCGTTTG
MCRVVP4DRF TTTCAAAGGTTTCACGGTCAC 161
MCRVVP4DRR TCCTCACGCATTATCATACATCT

VP5 MCRVVP5SRF TCGTGATTGAACAAGGGCAG 199
MCRVVP5RR AACAGGTCGTGATACGGCTCT

VP6 MCRVVP6RF TCCGCAACAAAGAAGATACAGT 114
MCRVVP6RR AGTCACCAAGCGTGCTAAAAC

VP7 MCRVVP7RF GCTGAGACCATTCTGGGCTAT 123
MCRVVP7RR GACGATAGTGACTCTGACCATTG

VP8 MCRVVP8RF CAGCCTACAAGCAATGGGAAT 77
MCRVVPERR GCCTCTTTTGGCACGGGTT

VP9 MCRVVPORF TCTGACCGATGAGGATACTTC 159
MCRVVPI9RR ATCTTCTCGACTATGACCTTTGT

VP10 MCRVVPI0ORF TCACCACCGCCCTATCCTGT 171
MCRVVPI10RR CGAGTCCGTAAGAGTCCTAATGT

VP11 MCRVVPI1RF CACCCCTAACCACCATCCCTAT 104
MCRVVPIIRR CTTCCTAATCGCAAAGAACAACC

VP12 MCRVVPI12RF GGTAATGGTGCCAAATCGTT 198
MCRVVPI2RR TCCAGGTGGTGGTTTGATGT

qRT-PCR £ 3[H qRT-PCR reference gene

18S RNA 18SF
18SR
RT-PCR
VP11 12 B VP11 fragment MCRVVP11F1
MCRVVPI1R1

CAGACAAATCGCTCCACCAAC
GACTCAACACGGGGAACCTCA

CACCCCTAACCACCATCCCTAT
GCAAATTGAACTACTACTACTTA

121

725

(200 ng/uL) 1 pL, SR 50 uL, PCR 25f4: 95 ‘CTii
A5k 3 min; 95 ‘CASPE 30s, 55 CiEk 45, 72 ‘C4E
#50s, 3 3595FR; 72 ‘CHEAH 10 min, RSN

17 tfERBNAESHR

T VPLL JLH HBE PCR ¥4 1%3R NS WE B I
UK HT, BAs B IS 2 5) pMD19-T #ifk,

Bifi )55 %% Ak K 7 #F 14 (Escherichia coli) DHS5o 857 245 41
L, K PCR i AR A 09 FH I ve B P AR EA T o5 5% . $%&

HEFOREH BGR 77 £ (TaKaRa) i W B H2 BUFORL, 264 T
A TR () ey A BR A R T o B A kA
g , 38 5 2 Y66 BE I ODago am A1 ODago nm
{B(1 OD W YGAEAT 24 F 50 pg/mL 1) dsDNA), M i
FE TR Al RE IE OB R R RO TORLFE D%
(copies/pL)=/F0RL 5t 1 Wk B (ng/p L)/ BORL 7> 56 5 Bk
I3 FHE=2x330xnt (Ko, nt R FORLAOTRIERD .. Fibn
HESh RIS T 9 YK 10 f5FaRE, EE] 10° copies/uL,
=20 CIRAFE .
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1.8 SYBR Green qRT-PCR A &R BXSHMHE

PAE VP11 BEPK R B i s o il SR g AsiAs , A
514 VP1IRF #1 VP1IRR #47 qRT-PCR, i#id/#r
PCR Py i ith 42, g 5 1 ke ek 5T A7k
NI b, SE RS E RS e
e e B (ARAT /N8y Cr i), I3 i il B2 B B 52 5
AR O BE , FR M ST SR AR S 25, JT A e
RN BHL

19 HRAEHEZLFIRSIMYBRERITE

¥ 1.7 o RGN RERRAE S AR N B DA, A
BERE S ANER, HEITE# M qRT-PCR AR 1S
BOIHAT OV, A E sh 2 hil bR i i 2801 A i ety
FERIAHC R EU(RY), RIERIR LM BI85 Y
PaazicE, MG E T B E CHEMA R
RE(CV), P EEEHAR S,

1.10 gRT-PCR By R & 1E4

TE 1.7 WhRvES R 10 775 RVVFR B IERN |, F
— 1% T 50, 25 Fl 12.5 copies/uL b kL, 5
¥ LA B TR AR A AR 4T qRT-PCR, @i 40#T Cr
HAR S R0, B0 127 1 PR A PR
1.11 qgRT-PCR #2144

KA HTZ RN R RS, LA MCRV 6
HLUREAAE M BHPE XS IR, DA B 75 8 B 241 20 cDNA #:
AAE R BAPEXTHE, Al FH R 72 280 W R A TR A,
MCDV ) ¢cDNA L)} WSSV, DIV1. EHP 5% Il
JNTE ) DNA, #E4T qRT-PCR, Z3HriZehe il 5 ik il 4
Sk

1.12 MCRV BgiERAE

J 1Al MCRV qRT-PCR il 7 ks PR . T i
MCRV JEYUIRIL , ( FZ RGN 7 05k B i Y 22 2
FREEFIAIVLAEY 20 RS & 758 0 0254 T MCRV Kl

1.13 MCRV HEEFEFHREEERX S

I b BB A7 W K ) 7 B 2K TG MCRYV 8k
J&, PREERUAR RAR— ST 6 (29 250 g/ ),
FHF R R B 5250, SCER/KIRBE R 21 C o Fi IR AELR
(201 1)y J7 Il A B AL B2, IF1% 200 pL s FEpL 12
TN 2 LT A SR A AR o A3 1 A 0 7 R
Ye 0. 24, 48, 72. 96, 120, 144, 168 1 192 h I}
DR MM E (29 50 pL/ 23R RNA, T4
Joa BEAH X i BRI, ST AT O

2 HERE5HW

21 MCRV EREFENMHBHERSERS

MCRYV TG 85 SR A X B LA 1,
FREE AR T A R 2, Hop i gk B AN A 2 2
HH A BE B T LA 2, R A T
B AR OO MR B8 . O L PR
BRFIALA . SCB s B4R 7R, DAm kA MCRV A&

I RAEALZL, PR R J7 i A R
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Fig.1 Relative load of MCRYV in different tissues

AR TR RA M ZER B TR
Different letters indicate significant differences among groups.
The same as below.

22 %5 VPULERREKERS

MCRV ZHA 4 mRNA fig J1 190 EE RNA
B, NI HIEEEAS FE AR Sk i (S R 4L 79,
S FHREALS |9 % bk B B RNA MEA TG s%, &
U TE ML A cDNA A1 B R Sk i e Al A
Mo DA EEJE R S5 1 (13 X5 1 9N FIN S L 51 4
A3 SRS 4% 5 R A AR X e ik 1 S5 R, £ MCRV
YRR, IR R AR EE 5K 2), Hir,
VP11 BEPAHXT ZR Ik i P fe i, W3 v T A
ZHIE , WS RER, B VPLL B FES %
YIEATIR BRI, it dk 3 R A SR A
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23 & VP11 ERE R EFREmRALR 6 &

L) MCRV f VP11 cDNA £ MM, 514
MCRVVPF1 #il MCRVVPRI #47 PCR ¥4, #4581 4
25 725 bp W&, R/ANS T H E’J)#Eﬂﬁ 5 (E 3).
AR B pMD19-T 2R T f5 , & Bk T
5 R P 5] — 8, Z kI, 3R IO AR o TR
OD 160 n/ODago nm H M 1.92, ¥R 18 pg/ul. ki
4K R 3417 bp, B HARAE S DLECH 4.8%
10° copies/uL, BJE, 7K XGE KK TRk 5 5 4%
7 1.0x10° copies/uL.
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Fig.2 Relative expression level of 13 predicted genes of
MCRYV in the hemolymph of mud crab
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Fig.3 The partial DNA fragment of VP11 obtained by PCR

M: DNA Marker; 1: #3479 VP11 DNA F B,
M: DNA Marker; 1: The amplified VP11 DNA fragment.

2.4 SYBR Green qRT-PCR &k & #i3r

AARWEESI WHEATIELTR, S50
MCRVVPIIRF 1 MCRVVP11RR [ % ¥k Bf ¥ K
2 umol/L B}, A INAE 5 il FRASHE /NG Cr (A B 53 (1Y)
DECAT OB o RIS, X34 7= 40 1 Je ik 2 ol e b A 7
SN, HAE 81.5 CRET BBl BLTZS |9 Mk
SEYHE (K 4A), g TRk, #E qRT-PCR £
%N 20 uL: TB Green II 10 pL; ROX Zltyek}
0.4 uL; b . FiF5144% 0.4 uL (10 pmol/L); JCH/K
6.8 uL; cDNA #itk 2 pL, RWVZSEL: 95 CHiAEME
5min; 95 CZE4 10s, 60 CiB-k 30s, 3EH 1K,

I 40 NMER; B, KRN 60°CHE ] 95 C,
HJEHEﬂ!ri“JJDOS CHREM 1 WPEANAE

25 S| BRRITEMEEESES T

FH 1x10%, 1x10%, 1x107, 1x10°, 1x10°, 1x10*,
1x10°, 1x10%, 5x10" copies/pL F4 T ARLAR AR 2 il bR v
Mgk, Scss LK 4B fras, LPE N Cr =
~3.346X+37.12 (X M RLEE DAL X L), AH5C R B
R=0.997, UEIIARMEINLE AT RIFRLMER. 2T
PRUEMZTT RS HERCE R 99.0%, Ab T L [l
P(95%~105%). Geit st sl Cr{a7E 55 RE(CV) ik
T 0.2%~1.5%Z 0], UEHZAI 7 i R Ay | F e
PR (& 2).

2.6 FEEFEZEST

M SA FTLLE Y, DABRIE S BOR B E,  Fr
AR ReA Y 8, 153 RAarpyes iy i 4,
FURLIR A 50 copies/uL B, #ESh Bl EE MERE, H
o (AT b o Tl 2 A 2 PRV IR P, 3R B T 1
AR T 4l B2 R R 4 e i, R BRIk
50 copies/ Vi o BRI EE R 25.0 Fl1 12.5 copies/uL
Bf, RECARZME, CAGE FREM Mg e, R
BANL, X 2 B EE ORI S AR REARAS <SR4T 3 il
2, KRBT H TR EMEERN, RHEEIR
12.5 copies/ i (€] 5B).

esh, & MCDV, WSSV, DIV1, EHP fiI
I I DI TR A R A ot oA L0 B mT DL i il 2, 0
AAZ A T VAR S b, RS TR R IR A B e
FEAETT R0 MCRV K25 5. (K 6).

2.7 &% MCRV FhEgfnigE e

THHEUCE H R 22 H A0 B S 1076 2 R T A
W, Hodr, 12 B2 MCRV [, BRYE N 54.55%;
XFJC MCRV YLt 10 HEERFVE TR S, FY
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&
0.34 A 200l B
5 029]
't 0.24 25.0
g._
50191 S 200 F
§
kS 0141 150
'qg; 0.091
0.04 SRR L 10.0 f
60 65 70 75 80 85 90 95 100 10° 100 10° 10° 10° 107 10° 10° 10°
{RBF Temperature/'C ¥ Quantity/copies
Kl 4 qRT-PCR 4% fif it 2k (A) Sobn it £(B)
Fig.4 Melting curves (A) of qRT-PCR amplified target DNA fragments and a standard curve (B)
&2 MCRV fRfERRAR CTEMERRE
Tab.2 The Ct values and CVs obtained with MCRYV standards and coefficient of variation
B B No. of plasmid SFATREIIAE #h Crf Cr values of parallel tests FEME e BRRH
/(copies/pL) 1 2 3 4 5 Mean SD Cv
1x10° 6.993 6.726 6.710 6.673 6.646 6.750 0.097 0.014
1x108 10.792 10.993 10.489 10.788 10.620 10.736 0.145 0.014
1x10’ 13.540 13.202 13.102 13.307 13.324 13.295 0.114 0.009
1x10° 17.726 17.016 16.967 16.862 16.954 17.105 0.248 0.015
1x10° 20.013 20.066 19.957 19.951 19.907 19.979 0.049 0.002
1x10* 24.169 23.954 24.157 23.589 24.080 23.990 0.175 0.007
1x10° 27.242 26.938 27.463 26.917 27.160 27.144 0.173 0.006
1x10? 30.411 30.001 30.306 29.869 30.240 30.165 0.184 0.006
5x10! 31.154 31.234 30.224 31.562 30.716 30.978 0.406 0.013

SCHL T IR AL . RS R, A 5 ik Rl ]
THfiEIe MCRV FhE,  ELARREE-fh D itk 12 5

SR R IR AL . AN, X B HRTL R SR
(9 20 HRT BRI TARIN , RN 85.00%, KU
AN 75 V5 BE T 2 7 B IR 15 DL T £ 7

2.8 MCRV EBEEARREEER

MCRV &Y {d R H 85, R S35 5,
24 h BRI AT RGN RAG EE, 120 h BPR ARG 0E A F &
W, FREE IS R T AR NS, I, R SRR
HIJE IR R R REER(E 7). AR EI A R
I AT,

3 e
FIR MCRV L s, ) 7 5 5

BEL 7 Ml B e R R S o DA DA TR Sk BIR i 2 Dt gk e A A%
s, RO E T —F T IE MCRV FhiE i
qRT-PCR i 77 12 o 17 W 0 B 75 1 o o O 2H 41
PEATRE AR AR , LI 75 2 1K V- i e ZE A D A 17 571
BT T, BRI R s A SRR Y

e, BEWE R AERBI A T i EJC MCRV Rl ()7
B, AT N T DA R G A DAY o

HATE 2857 /9 MCRV K 92 32 22 218 i 2
IR BT R AR RNA 247908 J Al o 3¢ A 7y vk 38
W B RVET ORI BT ERENL
PR, AR Y AN 2 SRV AL AR T R R S
PRI, 3 2 7 ik i AR N3G F 6 MCRV & i
Ve, A RS — S A IS TG MCRV FREE 119955 B K U
Tk, AW E T T MCRV 75L& i 4
BUAr AR AL, R I B Bk L 7 B v gbk £ R A 2 2
R e T 2, ok B R R R
AR S TR PR S B E. W
BT R, I 20 o S T bk I P e B
TR R B ) o X PE 7R s B B L 7 B T 1M 41 i
(cell-free) MM itk 2 L A7 7E KRB IR FERL T o AWFSE
3 2o i B A e e Y LA L 4T RNA iR,
FFRE AT MCRV ki, £ 1A I A9 R A o [Rlas
BT X Ay A i gk L & AR D, IR E 20 uL,
JLTP AT E AR, BERIRT SR IS
TR AR
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Fig.5 The qRT-PCR amplification curves and detection sensitivity analysis

A B 1~9 SR i BOR K AR YCH 1x10°, 1x10°, 1x107, 1x10°, 1x10°, 1x10*, 1x10°, 1x10° 1 5x10' copies/uL.
B B 1~3 ShRiE S BRI E R 50, 25 F 12.5 copies/uL, 2 7 A AR BR T34 12.5 copies/pL.
In panel A, the numbers of MCRYV standard plasmids in samples 1~9 are 1><109, IXIOX, 1><107, 1X106, 1X105, 1X104, 1><103,

1x10% and 5%10' copies/uL, respectively. In panel B, the numbers of the template are 50, 25 and 12.5 copies/puL, respectively.
The minimum detection limit of this method is 12.5 copies/pL.

0.20 i
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<
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&% Cycle

Kl 6 MCRV $f 57 PEAG I 52 45 45
Fig.6  The results of MCRV-specific assay
for primers used in qRT-PCR
1: MCRV BHPERES; 20 758 BUBRR T4 75 ;
3: ABLEAIENTE; 4. TEBIDERT 1;
5: URIFBMEIR 60 R MR
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MCDV-infected gills of mud crab; 3~5: The DNA samples
from WSSV, DIV1 and EHP; 6: V. parahemolyticus

HTHARF S B0 MCRV A9 12 A4~ 3 PR 2015 BEv] 4 i
134, B R i 2 RIR T 13 N
WA 13 DI FRIR K, KB Ak
KR ELES, Hp VP RHE R Es .
3B, VPLL AR RE AN TSR 1 (RE MK 48, 2017),
H5EHER SsRV FEREMI L, VPLL P HAE# P-5F .
x5 BRI 5 B R 51 5 800 R H A 51

107
106
10°
10
10°
10?
10!
10°

10'é . . . . . . . .
0 24 48 72 96 120 144 168 192 216

A} 18] Time/h

7 MCRV 775 8 i ik I rh 6 5 # #(n=6)
Fig.7 The number of MCRV in hemolymph of mud crab (n=6)
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Abstract

Mud crab reovirus (MCRV) is one of the most fatal pathogens of the mud crab Scylla

paramamonsain. The outbreak and epidemic of MCRYV has seriously affected the healthy development of
the mud crab aquaculture industry. To limit MCRYV transmission from breeding crabs to larva, we attempt

to establish a more sensitive and practical diagnostic method for screening MCRV-free crabs. The primers
of the present diagnostic methods for MCRYV are based on the VP1 gene (MCRV RNA polymerase gene),
and the low expression level of this gene limits the sensitivity of the diagnostic method. Therefore, it is

necessary to select the target gene with the highest expression level for the detection primer to improve
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the sensitivity of the diagnostic method. In addition, the current diagnostic methods require gill samples
for virus detection, which requires killing the mud crabs before sampling. This sampling method is
obviously not suitable for screening MCRV-free breeding crabs. Therefore, it is necessary to develop a
less invasive sampling method for breeding crabs. In this study, a SYBR Green fluorescent quantitative
diagnostic method was developed to screen MCRV-free breeding crabs. To improve the sensitivity of the
detection, we initially analyzed the relative load of MCRV in the main tissues of infected mud crabs. The
viral load in the hemolymph was the highest of all the tissues. The expression levels of 13 putative genes
of MCRV were detected in the hemolymph. The relative expression level of the VP11l gene was the
highest. Finally, specific primers were designed based on the conserved region of the VP11 gene sequence
to establish a SYBR Green qRT-PCR (quantitative reverse-transcription PCR) detection method to
accurately detect 50 copies/uL of viral nucleic acid in a sample. Considering the advantages of tissue and
target gene selection, the sensitivity of this method should be significantly higher than that of preexisting
detection methods. This diagnostic method is very specific for MCRV and no specific amplification was
observed using nucleic acid samples containing 5 different kinds of common crustacean pathogens
(MCDV, WSSV, DIV1, EHP, and Vibrio parahemolyticus). Compared to other methods of extracting RNA
by killing and grinding the gill tissues of crabs, we can select MCRV-free crabs by sampling very small
amounts of hemolymph (as low as 20 pL). All of the healthy crabs screened by this method were able to
hold eggs that hatched normally. To test the effectiveness of this method, 22 breeding crabs and 20
commercial crabs were screened for MCRV. The positive rates were 54.55% and 85.00%, respectively. In
addition, we analyzed the proliferation of MCRYV in the mud crabs, and found that MCRV proliferates
exponentially in the early stage, then enters a plateau phase, and no crabs died during the infection period
of seven days. In conclusion, this study established a highly-sensitive and practical detection method for
MCRYV in breeding crabs, which can meet the requirements for MCRV-free breeding crab screening with
low damage to the breeders. We also investigated the pathogenic infection mechanisms.

Key words MCRYV; Diagnostic method; Breeding mud crab (Scylla paramamonsain); qRT-PCR



