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2016~2017 £ H E G ES T ER LA FEEF B4
RBECMNV)S FRITRFAE

FAF R OKEA % @
¥ B IAR' B K RHE" AR
(1. FEK =R Be SR K =05 B 7 i PE Rl SRR R SR i Pl A= 5 = i

HFRINAEEIE A AN IR K IFE EPAE A E SRR Y 5 ZRE LR
B 2660715 2. KPFRFEERELWAFo R BBEERSE BB 201306)

WE WA EAEHCMNV)] 28R F MR (VCMD)E d Ext i r v# < 7 mENE
Frk, AEYW CMNV RHEE AR 2 FIRATHR FHRAE, A% K H 1 42 % £ X PCR (RT-nPCR).,
4 KI5 S R 43 (RT-LAMP) 2 TagMan 52 B 7% ¥ % & PCR(TaqMan RT-qPCR) 3 # 77 3%, *f
2016~2017 FH EBFHEAL T CMNV K —F 3 A % W AR & —AT 20 7% B B AR % (MDNV) 83
T, AR REAHRTT 2 ERET, FANHEXI ., PEAXEE, B AREXE, BT
A Z KB FEMEFHTRIMNE CMNV [, £7, LA, o, BE. T AMEEEET
KEW AR AT HF A CMNV, 2T RT-nPCR, RT-LAMP #2 TagMan RT-qPCR #7474 & &
7, 2016 F1 2017 F4 & 1 CMNV #y F P4 H F AR K250 4 11.8%70 7.8%, 6.7%7F1 3.9%, 17.7%
F12.4%; FF Lk 3 A7 =AML R EAE, 2016 12017 4£4£ 5 F CMNV By 1A H % 45
¥ 26.8%71 16.3%; #-T RT-LAMP By 947 £ 77, 2016 54 & 5 MDNV & FI M4 & % 9.4%, &
HREW, FEIGESTHRAELTES VCMD W imATA G E 7 & &4, RNA KB H RNA R4 8
HEFH R R SRR TZERF LN CMNV 20 FETEETRE, SEEAENEAE;
B, AAATFHATHNEENRERR LA ARGNRATE, HEBAENGEGEEEX T,
XEIR  MAHFENES; O TRARFEE; ##FER PCR; # # K/ 5 F 5 ; TagMan
S gt % ok 5E B RT-PCR; 473 75 5 W A4 7% &

FESHES S945.1 XERIEEE A XEHES 2095-9869(2019)02-0065-09

2002~2003 4, EMERT . VESEMIB SR R, IS T AR IR 2 B (FERK R, 2004;
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2 R %40 &

TEMIRGROK X BT, AT P # Mgz,
I, BFR Rt (Covert mortality disease, CMD)
BCDEJRAE O A2, 2004; WKV, 2012; Zhang et al,
2014), IR RERBUE IFEREI AR . B, =
Wz 8, R, AR Z2 ML vl UL iR A8 77
JLPRIAS 375 W sl JRy ¥4 & 1 o A8 9 o R 78 7K T 48 11 (28 °C LA
YBBET R T, SIS 0T A 80% (Zhang et al,
2014, 2017b),

WEFE K B, — BT B — M 4L B FH A I 5
(Covert mortality nodavirus, CMNV)/2& S 2 FE 58 X UF
RAAMAERR Y 1P )5 (Zhang et al, 2014). 2 T 5%
VRZEIR [ IR 22 RRAE , CMD SRR Ay i 2 P T 5
J# (Viral covert mortality disease, VCMD)(Zhang et al,
2017b), CMNV A] {7 44 Z il FH 52 288 9 g A AL 1R 42
21, TERFIRAR/INE Ok e B B R A, DL R LA 40
JEL P TR R R M 1) L Yo A, S SO BB/ N 22 4 L
PA 2 4 5 [EIR IR AE (Zhang et al, 2014, 2017b), Liu 25
(2018)if i A\ T/8HYA & 1 ¥R (Exopal aemon carinicauda)
FFRE T CMNV I BALIBIRRIGY, 45 RAESE, CMNV
I T A Y o S A P A e e A A A 38 22 AR
THMGER BN EAH . Lin Q0185 A
B, CMNV AJ S iR 28 55 58 i I v i Z2 A A 2B AR 9

2013~2015 4%, 7 EITEMIX 11 AT REm
CMNV JifTdmFi A R, REHL T, Wb, X
AR VIR WL AREEL TR TP AN
RIGURZERE R A CMNVY BRER H, Hid, RA
T 2R R R BOARE B CMINV K H R s, 35 52.6%
1 50.8%, RHILT . KEMFEST CMNV Kl %
A%, N 10%F01 9.9%; CMNV [1HG H R ILA B e
e TAEAMAEIL R (Zhang et al, 2017b), M.4N
TENTIR . A [E B X IR (Fenneropenaeus chinensis). H
2 4% XTI (Mar supenaeus japonicus) . 5t 15 % i (Penaeus
monodon) A1 % [ 7/ ¥ (Macrobrachium rosenbergii) &
[ IR AR S T AT A ] CMNV FEM:, Horr,
HAZEXTER T CMNV K28R 60%, & [CIHEEFAIH
] WFOOF R A H 3R AR, 23391 Ry 24% 11 22%(Zhang et al,
2017b).

2015 AFEAVEF S H EE 1E R [ LN 22 2K F B R <5
[ 2 95 97 BE VIR AE PR Y CMINY FHE, 2017 4R 7E
SRAE F SR U 6 IR AR L P A I 3] CMNY B
2016 4, ZEE 2 DS E S HIRE T Mk LN
EXTUR P AEAE CMNV S R 2, FIA RT-
nPCR A% i 7 AT A3, CMNV 1 BHPE A
BN 30.4%H1 37.7% (Thitamadee et al, 2016;
Pooljun et al, 2016), LiRBFFEH, CMNV W& AT

R Z A SEIE, /7R T CMNV HAELRFE
Xof W 5% 5 1) R AL 4 A T R 8 v RS

FEFFJE VCMD JiAThise s b &Z I, —2 kP
XTHRHFCARAELE CMNV G R (TR ) B Jsk g (B
— M EERl CMNV 5 5 Bk 3 098 AL BT H AR 25 1 /8%
Yy SR R R B RNA MK AT RNA B A5
K (RARp)F415 CMNV JE UG BRAH LA 75 5K FE 1Y
A5t HE CMNV UGk RARp 3[R A BE B9 AL AL
H 78% , KB TR R IR L UK PR R R B L DU AR AN
T X BB RE S S CMNV LR 23 B BRTE A% R 7K
PRI, A THRES CMNV Gtk R X 5 TF
K, BB AR 2 R AT B BE i BF T A 2 (Movement
disorder nodavirus, MDNV)”,

HERAM T fi# 2016~2017 4E[8) CMNV K &l
BF A 8 ——MDNV 7 7[5 3 B RS F32 55 11X (1)
WATIHOL, AVFER W % EX PCR (RT-nPCR)
(Zhang et al, 2014) . WA FHERY IEH AR
(RT-LAMP)(Zhang et al, 2017a)Fl TagMan 32} %¢ )
7E & RT-PCR(TagMan RT-qPCR) 3 FhJ5 %}t 2016~
2017 AFER4E A b EVEEA TSR CMNV A
MDNV AT S T T R G850, LU W A il
2 4 CMNV F1 MDNV 7E #4544 T 2 BRI SR GE Fh
A RAT RS ARG O, T R % T TR B X SR AR
W2 19 T XU

1 RS
1.1 HSmKR

2016 AEMNTIAE . VIR, AR . VLOR . B Wi
0. fRE . T ARG R S R AR 254 (IR REE N
ALAE FLANTE XTI | A E BRI . AR SEXT R . B
WL AR AR, ZRTA IR AT H AR VE BF (Macrobrachium
nipponense), 2017 AL, I Rg . IWAR . V095, L
W WL ARERN) AR SR MR A 387 M HRISAE A
PO LGN EXTIER . P E BXTER . HASZEXTUF | B
WXUR R AR TR R, 2016~2017 4R R 4R
FES MR B LA 1N 2. T R AR 5 1) T i
LA EHLBURAET 95% L BEA 2 o

1.2 RNA B4k

PORAFAE 95% SIS W X IR A 2L e
JC RNA fiff H,O V508 130, WKW 224K, R
J5 % Ji RNAiso plus(TaKaRa)iE i #2 %) #F &L RNA, f%
J5i# i3 Nanodrop 2000(Thermo Scientific, 3& )il &
il & RNA (e BE P4 fz
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x1 HmXEETRUERFR

Tab.1 Sampling sites and the amount of samples

BT B Amount
Province/City 2016 2017
Wt Hebei 56 98
W F  Henan 2 /
114 Shandong 98 76
VL7 Jiangsu 11 2
i Shanghai 1 2
WL Zhejiang 31 105
&  Fujian 40 21
"7~  Guangdong 10 24
¥  Hainan 5 63
it Total 254 387

“ R Tk, T
“/” indicated no sample, the same as below
F2 HRMERYEER

Tab.2 The information of sampling species
and amount of samples

X HRFR S B Amount

Shrimp species 2016 2017
FLANEEXTHR L. vannamei 193 362
i E B %R F. chinensis 16 5
HA#EXTEF M. japonicus 23 9
BE %R P monodon 3 6
P AL M. rosenbergii 17 /
HZJHEF M. nipponense 1 5
#E 4  E. carinicauda 1 /
Bt Total 254 387

1.3 7 A RT-nPCR FiEHK N HAF CMNV

MRYE Zhang ZF(2014)RIEF) RT-nPCR Fi:, i
1 13 S FIE S PCR J7 A4S CMNV SESE R R B,
BARPBRE

()i e S 72

T4, FLS SRS | BURRR R, B RN T
£ 4 ul JC RNA fiff H,O . 1 ul 5[4 Noda-R1(10 pmol/L).
1 ul 70 RNA BE 5L (R EEFE 10 ng/ul~1 pg/ul), 70°C 1
AP 10 min 5, 7 EPECA VKA Y2 A 2 min,

FOR, Bl 7 SE R TR Y . 2 ul SXM-MLV ¥
e vh i . 0.5 wl ANTP(10 mmol/L). 0.25 pl
RNase #5140 U/ul). 0.5 pl M-MLV i %% S i}
(200 U/ul), JC RNA fiff H,O #MZE 4 ul, 1R2], 42°CR
M 1h, 70°C7Z8PE 10 min J5, 73873 cDNA #ifk .

(2)Ex PCR )i

FJIFI R A BEES RS, ZRE 4R
il &L PCR WA % . RT-nPCR %8 1 % PCR ¥ 72
J¥: 94°CZ5PE 3 min; 94°C 205, 50°C 205, 72°C 405,
30 MEFR; 72°CHEMH 7 min, 55 2 % PCR ¥ HFLFF
94°C75H 3 min; 94°C 20s, 50°C 20 s, 72°C 30 s,
30 MEH; 72°CHEMR 7 min, FLUKKEIES 1. 2 % PCR
Y, AR 1 R 619 bp. 2 2 AR
165 bp ¥ 1447 CMNV S BHME, A0 HAEE 2 48
165 bp & 3447 W A 55 BHYE 5 A5 0 R B

%3 CMNV RT-nPCR FT 5|45
Tab.3 Primers for CMNV RT-nPCR

5% Primer

51¥))F %1 Primer sequences (5'~3') #7148 Bt & Length of amplicons 5|#J{\ & Position of primer

Noda-F1 AAATACGGCGATGACG
Noda-R1 ACGAAGTGCCCACAGAC
Noda-F3 CACAACCGAGTCAAACC
Noda-R3 GCGTAAACAGCGAAGG

619 bp 232~247
834~850
256~272

165 bp 405~420

TE: “nIW0E 2485 975 CMNV RdRp JE[A (GenBank 5% %5 . KM112247) i B b i AL LR AL S . T [+
Note: Position of primer indicates the position of the starting and ending nucleotide base of the primer in the CMNV RdRp
gene (GenBank accession number: KM112247) sequence. The same as below

1.4 FIH RT-LAMP 774N CMNV 1 MDNV

F 4 Zhang 25 (2017a) & 37. A9 RT-LAMP J5 3 %R i
VTR, SI P H W3 5, e REEE 6 il VR &R o
SRR R AE SR E H PCR {¥(Bio-Rad, E[H)H
63°CIEE 60 min; ZRJ5 ARG 34 it Z A7 TCHI W ke i &
A CMNV [HP BRI A H 4 ,MDNV [ RT-LAMP
)75 CMNV () RT-LAMP J5¥EAH[A] .

1.5 7 TagMan RT-qPCR 78 M &5 CMNV

Z IR DU T B DO E BITIE (KB5S, 2016;
Pooljun et al, 2016; XFE#H4%E, 2017), K One Step
PrimeScript™ RT-PCR (Perfect real time)ix 7| £
(TaKaRa) ) % 7 " iy 5| 9 M 5 41 #E 17 TaqMan
RT-qPCR, HMFE A H Y CMNV,

IR R K 25 ul, &40 KT . 2xOne
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#* 4 CMNV RT-nPCR R R 1A &
Tab.4 Amounts of each ingredients used in the CMNV RT-nPCR

%5 1% PCR ¥ 14K & Mixture for the first-step PCR

% 2 % PCR ¥ 4K R Mixture for the second-step PCR

2f {7 Ingredient &R T Volume(pl) 217} Ingredient AT Volume(pul)
10xEx Taq Buffer 2.5 10xEx Taq Bufter 2.5
MgCl,(25 mmol/L) 2 MgCl,(25 mmol/L) 2
dNTP(2.5 mmol/L each) 2 dNTP(2.5 mmol/L each) 2
Noda-F1(10 pmol/L) 1 Noda-F3(10 umol/L) 1
Noda-R1(10 pmol/L) 1 Noda-R3(10 umol/L) 1
Ex Taq(5 U/ul) 0.1 Ex Taq(5 U/ul) 0.1
ddH,0 15.4 ddH,0 15.4
cDNA 1 %1% PCR =¥ 1
JRF Total 25 JARF Total 25

%5 CMNV 1 MDNV RT-LAMP 3|45 %

Tab.5 Primer sequences of CMNV and MDNV RT-LAMP

5|4 Primer 5| ¥) %1 (5'~3") Primer sequence 5|¥)47 & Position of primer
CMNV-F3 TGCCAAGCAAATACGAGCT 971~988
CMNV-B3 CATCAGCGATGTCACGGC 1145~1162
CMNV-FIP GTCGTCGACGGTTAGGTTGCGTTTTCCAAGCACTTCCCGACAA 1041~1061, 995~1014
CMNYV-BIP CGTCCAAAAGGACCTCCGCATTTTTGGAGACCTTGGTCACGC 1122~1139, 1069~1090
CMNV-LF GCTCACGGCTTTGGATACC 1015~1034
CMNV-LB GATTGCATGCGTCAACCTCA 1098~1116
MDNV-F3 CAGACGCTTGCTGTGACC 105~122
MDNV-B3 TATCGGCGGCGTTTTGAG 291~308
MDNV-FIP ATCGCAACATTGCACGGCAATTTTTCGAAGGTTATCTCGCTACGG 127~146, 174~194
MDNV-BIP CTGCTGGAACCGCGCTAGAATTTTGGAACCATCTGCAGTCAACC 267~286,207~226
MDNV-LF TCTCCAACCAATGGTGTTAGAGAAT 147~171
MDNV-LB CCAGACGGAAGACGTACATGACT 231~253

% 6 CMNV 71 MDNV RT-LAMP K R {& %
Tab.6 Amounts of each ingredients used in the CMNV and MDNV RT-LAMP

2 4} Ingredient

JIkE f: Amount(ul)

2L Final concentration

1xIsothermal amplification buffer
MgSO,4(100 mmol/L)

Betaine(5 mol/L)

dNTPs(20 mmol/L)

FIP(20 umol/L)

BIP(20 umol/L)

F3(10 pmol/L)

B3(10 pmol/L)

LF(20 pmol/L)
LF(20 pmol/L)

MLV % 5% 5% (200 U/pl)
Bst 2.0 WarmStart® DNA Polymerase(8 U/ul)

Eva Green(25 pumol/L)
RNase-free H,O

RNA

2.5
1
6
1.5
2
2
0.5

0.5
1
1

0.2

0.8

0.8
4.2

1

4 mmol/L

1.2 mol/L

1.2 mmol/L
1.6 pumol/L
1.6 pmol/L
0.2 pmol/L
0.2 pmol/L

0.8 umol/L
0.8 pmol/L

40U
6.4 U

0.8 umol/L
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%7 CMNV TagMan RT-qPCR 7535 514551
Tab.7 Primer sequences of CMNV TagMan RT-qPCR

),
514 BIBIIFAI(S~3) I
. . Position
Primer Primer sequence .
of primer

CMNV-TAQ-F2 CGAGCTAATCCAAGCACTTC 886~905
CMNV-TAQ-R1 ACCTGTTAGGTACGCTACCA 1063~1084

FAM-CGCTCACGGCTTTGGAT

CMNV-TAQ-P ACCTT-TAMRA

911~932

Step RT-PCR BufferIll 12.5 pl, Ex Taq HS 0.4 ul, Prime
Script RT enzyme Mix 11 0.4 ul, 5|4 CMNV-TAQ-RI
(10 pmol/L) 0.5 ul, CMNV-TAQ-F2 (10 pmol/L) 0.5 ul,
PREF CMNV-TAQ-P1(10 pmol/L) 0.5 pl, CMNV FHE
FEAR 1 ul, HAYHIE RNA fif HyO #ME o 7EUK Il
RN Z

FIH] Bio-Rad SEHT 2¢O f PCR {Xi#4T TagMan
RT-qPCR 43, KW T : 50.8°CLRE 15 min #F17
WS, 94CHIAEME 5 min; 94°C7A8PE 10 s, 52.7°C
B KFEf 30 s, 3 40 MEH.

1.6 H@mPEMEHERTE

P77 K CMNV/MDNV FH M R 5 5 5%: L
FIATZ T Al g B i g, JEDVA R ERoR, Bl
HTIZ R CMVN/MDNV FHVER 135 2
RT-nPCR 1, RT-LAMP 1{ TagMan RT-qPCR {L—F#
R 752 CMNV BH M A 85 E AR I Ol 22 38 2
B¢ 2 AT DL B PR S HHE 1 R), BRULERE
B FRFLUE N E A, B CMNV B BHPEAG
R (CMNV _Total),

2 #R

2.1 CMNV EAREMERHREZES T

%] RT-nPCR., RT-LAMP Hl TagMan RT-qPCR
3 FhIT LA IR 2016 4F BT RAERY 254 47 F1 2017 4
KA 387 (AR S A TR AT, S5 R B, SRR
[] 7 6 0 BT A5 3 Y CMINV BRI 3 3 A A R (B 1)
RT-nPCR Kii &5 B, JLANEEXTER . o [ B X i
T H A ZE X MR A S AT AN E] CMINV, HEBH PR %
I A 8.0%(44/553) . 9.5%((2/21) Fl 46.0%(17/37) .
RT-LAMP #2553 R, FLNEEXTEF | o [ B X
H R PR | B9 0% R R0 25 TR RAE o] LA i 5]
CMNV, FFHPERS 253500 3.8%(21/553) . 4.8%
(1/21).16.2%(6/37).22.2%(2/9)F1 5.9%(1/17), TagMan
RT-qPCR Kl &5 5 iR, FLANEEXTUR | o [ XD
H AREXHHRRE S HR ] LU E] CMNV, CMNV ) BHPE A6
HRAP AN 10.3%(57/553) . 57.1%(12/21)F1 67.6%

(25/37), bk 3 FhFEEXEER Y CMNV BHH: (1) X6 iR
PSR LG XU . Hp ] BA X SRR AR 8 X I

80 = RT-nPCR
wST0F = RT-LAMP
3 ‘q"é 60 | TagMan RT-qgPCR
£osot
> &30}
& % 20
010}t
© 0 Ju Ij J | |
& < & & @5’ &{;&' &‘;@
& & S
NP ARG A R A
BRI FPS
Species of shrimp

B 2T 3 MI7E0Hr 2016~2017 4FAN[F]
HRZEHRE S CMINV A BEPERG %
Fig.1 CMNV positive rate in different shrimp samples
based on three detecting methods

L. vannamei, F. chinensis, P. japonicus, P. monodon,
M. rosenbergii and M. nipponense were skeletonized as LV,
FC, PJ, PM, MR, and MN in the figure, respectively

2.2 CMNV #1 MDNV W4 EPR &R HER S

% RT-nPCR., RT-LAMP fl1 TagMan RT-qPCR
3 T T R B ARG D 4 SR e BECRRE AR £ A B (D 2)
RT-nPCR M5 R, 2016, 2017 4EFEAL
CMNV FBHM:AG H 43508 11.8%(30/254)F1 7.8%(30/
387). RT-LAMP [ IZ5 R iR, 2016, 2017 4EHE
fin o CMNV FHPERS 25358 6.7% (17/254)F1 3.9%
(15/387), TagMan RT-qPCR FUA 45 5 S/, 2016,
2017 4EFES T CMNV BHPEAS H R 435008 17.7%(45/
254)F1 12.4%(48/387) o T ik 3 Fh A 25 5 11
AR, 2016, 2017 4EFE A CMNV B HMEAG H 2

268% w2017

m 2016

E % 30 17.7%

#e 525 )
% T2 820 LL8% 16.3% 9.4%
SRt 6.7% 12.4%

25210 "Zaa PP l

z2:s I @
3 Y

O

SRlLYaR7S
Detection methods
B 2 BT 3 FhOTEEAT 2016, 2017 AEHFZEEE M
CMNV F1 MDNV [ BHPE K ) 2%

Fig.2 CMNV and MDNV positive rates in shrimp samples
collected in 2016 and 2017 based on three detecting methods
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51N 26.8%(68/254)F1 16.3%(63/387), IL4h , MDNV
) RT-LAMP kil 45 R 5oR, 2016 4EHE & H MDNV
Y B H 28R 9.4%(24/254)

2.3 2016. 2017 ££F& CMNV B 1T X B4 47

X RT-nPCR, RT-LAMP Fl Tagman RT-qPCR
3R AR AE S, e IR M X 3 A, 4
g 3 ME 4 B, 2016 4ERER) 254 1 FE R A
P 1 [N = I 2SS U NI N /| A N 15 = SN B

MRS, Hrd, RT-nPCR Il /R, AEE
mAEM T CMNV SR B RN T, Wik

19.7%(11/56), 17K 19.4%(19/98); RT-LAMP 5l
SRR, AR ST CMNV MR 2

ALK 5.4%(3/56), IWARH 7.1%(7/98), W1~ 3.2%
(1/31), f&@#EK 15.0% (6/40); TagMan RT-qPCR 4

N
(=)
1

= CMNV_RT-nPCR
u CMNV_RT-LAMP
CMNV_TagMan RT-gPCR

S W
T T

== DN W W
S W
L—

CMNV PR %
S W\ O W

CMNYV positive rate/%

B
Provinces and cities
BT 3 RO AT 2016 4[R2 T MR 2R i rp
CMNV 1 FHPEAG H R
Fig.3 CMNYV positive rate in shrimp samples
collected from different provinces and cities in 2016
based on three detecting methods

& 3

m CMNV_RT-nPCR
. CMNV_RT-LAMP
CMNV_TagMan RT-gPCR

CMNV FHPER %
—_ = NN W W N
SO W © Wwnm O

CMNV positive rate/%

S LK © W
¢ m

m

|—

28T Provinces and cities

Kl 4 JET 3 FO5 LT 2017 AR AN 3 SRRl o
CMNV f B AS ) 5
Fig4 CMNV positive rate in shrimp samples
collected from different provinces and cities in 2017
based on three detecting methods

MZER R, AEA TS CMNV BHHE R 40
T dbh 37.5%(21/56), LA K 24.5%(24/98).

2017 4R 387 yEs ok Fdk . 1WAk . VLI
i T AR AR AN R A T o Her, RT-nPCR
Rl 7, N [AA TTRE b CMINVFEPERS 80 F
AL 19.2%(18/94), L 4N 2.6%(2/76) , Wi TT. M 1.9%
(2/105), R 28.6%(6/21), | KN 8.3%(2/24);
RT-LAMP # I 25R R, AR A & CMNV
PER R AR . bR 9.6%(9/94), 1UZRHN 4.0%(3/
76), WL~ 1.0%(1/105), 1§ Fd A 3.2%(2/63); TagMan
RT-qPCR fiMZ5 5 87w, ARG RS CMNV FH
PERGHURANTR . 6K 27.7%(26/94), 114°M 11.8%(9/
76), Wil A 1.9%(2/105), fHEHA 38.1%(8/21), J %
H12.5%(3/24), HEREFHN 1.6%(1/63).

3 Tt

it RJUAE, VCMD /)32 KA 5 AT il b 5
FEXTUR =V 8 A2 T 7 A4 57452k (Zhang et al, 2014,
2017b). N T TR A ML T i I R 2 S 0 B A T A
FRIE, 2013~2015 4EA LB 2 500 BV TR 1T 09 3
BXHIFFRIEHBIX TT B T CMNV (3706 2 V8 A i 5T
RIL, WEAA TR TP 4A CMNV it T Fls
Yoo HRRR R Kb [E 3R A s ) R B TR,
W LANEXT IR . A E B XHER . H A ERFAR . B X i
FE [CTRAF s R A AR ER 3 s M AR 20 €5 A8 7
H5eAs ik, A RKEE% VCMD SRRk ; 4140
PN N, R FLANIEXTER | H AR 80 IR FLBE Y
Xof R A5 7 JIL PRI 27 S5t IV A AR IR AE 5 R Gl 2 A o B 2
ST R, BRI LA . IR R P 2] DL oK
CMNV FERGEEURL, 5540, B FLAATE X HF & Py
B AR 1) Vg 20 AR 235 46 2H 208 (Tunica propria, M4%
ZEH BN MR E FE X IR, FF RT-LAMP £
(A Hr s B R, 2013~2015 4E [ USSR R
CMNV AT 50 45.9%(130/283).27.9%(84/301)
1 20.9%(54/259), SERE, CMNV 2 HATIE
Bl . RS 2 FAT #3651 FF A (Zhang et al,
2017b).

ARG S R T B Z(2016) 4> T A7 9% 2 V4 A
J7ik, EEXE 2016~2017 452k A EE A Y 641 4y
W ZEHE S A AT 5 R R, VR KR 4048 T B FR IR
FFES YA CMNV [ FHHEARS H, FBH CMNV {5 7F
H ] 32 X R R B 1l XA T o 2 W AR I AR A R e D
() 3 ANETCEE . RN, HAb 6 & e,
AR WOV . REE . AR ORE I ) % BE E 2R R L
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Molecular Epidemiological Survey of Covert Mortality Nodavirus (CMNYV)

in Cultured Crustaceans in China in 2016~2017
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WANG Xiuhua', QIU Liang'?, SONG Zenglei'*, CHENG Dongyuan'
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Laboratory of Maricultural Organism Disease Control, Ministry of Agriculture and Rural Affairs; Qingdao Key Laboratory of
Mariculture Epidemiology and Biosecurity, Qingdao 266071; 2. National Demonstration Center for Experimental
Fisheries Science Education, Shanghai Ocean University, Shanghai  201306)

Abstract Covert mortality nodavirus (CMNV), a recently emerged RNA virus, is the pathogen
responsible for viral covert mortality disease, which has caused serious losses of shrimp aquaculture in
China in recent years. In order to determine the transmission, prevalence, and evolution of CMNV in the
coastal provinces and cities in China, national wide survey of the molecular epidemiology of the CMNV
and it’s variants was conducted, based on analysis of shrimp samples collected from 2016 and 2017 by
using the methods of RT-nPCR, RT-LAMP, and TagMan RT-qPCR in present study. The analyses found
the presence of CMNV-positive specimens in the major species of cultured crustaceans, including
Litopenaeus vannamei, Marsupenaeus japonicus, Fenneropenaeus chinenss Penaeus monodon, and
Macrobrachium rosenbergii. CMNV-positive specimens appeared in almost all the coastal provinces, such
as Hebei, Shandong, Zhejiang, Fujian, Guangdong, and Hainan. The results based on RT-nPCR assays
showed that the prevalence rates of CMNV among the collected samples were 11.8% (30/254) and 7.8%
(30/387) in 2016 and 2017, respectively. The results based on RT-LAMP assays showed that the
prevalence rates of CMNV were 6.7% (17/254) and 3.9% (15/387) in 2016 and 2017, respectively. The
results based on TagMan RT-qPCR assays showed that the prevalence rates of CMNV were 17.7%
(45/254) and 12.4% (48/387) in 2016 and 2017, respectively. The total prevalence rates of CMNV were
26.8% (68/254) and 16.3% (63/387) in 2016 and 2017, respectively, based on the above mentioned three
methods. The results based on RT-LAMP assays showed that the prevalence rate of MDNV was 9.4%
(24/254) in 2016. The high prevalence of CMNV in the major shrimp species and in the main farming
areas revealed that this virus still threatened shrimp aquaculture in China during 2016~2017. Moreover,
mutation of the RNA-dependent RNA polymerase (RARp) gene of CMNV will raise the risk of appearing
of false-negative result in CMNV molecular tests, which is of great concern. Meanwhile, the high
prevalence rates of the emerging CMNV variant, MDNV, is a reminder that close attention needs to be
paid to the high risk of MDNYV transmission widely in farmed crustaceans.

Key words Covert mortality nodavirus (CMNV); Molecular epidemiological survey; RT-nPCR;
RT-LAMP; TagMan RT-qPCR; Movement disorder nodavirus (MDNYV)
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