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I : A W7 LUEE B TR AR ( Macrobrachium rosenbergii) MBI O MW B BOR LA i L 0 AR TR
ABRFE. SRAFERW MR LA 1150 R 11250 BB T E 5 LR AR, 53 B n MOT IR P PEG ki
J5,35 000 o/min SEE R LEWLTALRE, AR T TIKEARER 24 nm KGR RN, LRI, 50 E IR
BIRAN 14 nm MREERE T R B Trizol NS EREST T HMBR, KSR RAR 4 FHAKW, 8430
kb.1.3 kb.0.8 kb.0.75 kb, X} RNA EXRRAE.S1 XREREQUR , xF DNA BRI, S BLEE RNA . 1P RESFHEAR
BEMRA T2 TR RS S1RLIHER R AU 5 ST BLRE , Southern 227288 3.0 kb.1. 3 kb %535l
BT HOXFEEA RNAL B RNA2, M AR ARG HT MBI 4 M RBERREE BT ARERY 2
MRFEFEMREES. LRSERY EARELSEFRENEMNAMANEERE. 14 on JWRE
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FROT L, AR EE 0% .. BRRET
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1.1 EHE

1.1.1 FRAGHEE KICREWIT AT KR
KR R RN B R RIR Y REFET -40 €
VKA TR R AR B ATV A WO BT R g, K
H0.02¢,28~30 CEF 1, XRKEE,
112 3 BRERA Trieol A B Promega
N BRI B A £ (Takara) 2 7], ¥
ARE RS 3 5 A B K% Bonamt HIER
"o,

1.2 FENHEENE

1) Bonami J R. A new viral disease in the giant freshwater prawn Macro-
brachium rosenbergii [ A]. World Aqu 2002 [ M]. Beijing Chine. Ab-
stract. 79.
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LT SP 4R B BB 55 5 B S MR IR 8 (R E 0. 01
g), B 0.1 mol/L pH 7.2 BB Wk (PBS) ,4
8 000 r/minBL.L> 15 min, FERBE 1:10,50.45
pm 0.2 um WA XE S SRR F R R R, 5 B
HRBIMA 110 EREH, BRFEHO, LF
ATBPRER  WERK 56 THREE 1 h AH,

BER1 BULMRRTERIFS. BT 40
ml HHbE KR, MAREER RN R, BX4R
B 10 ~ 15 min, 4124 50 BAFEY, FREREKEN
1:50.1:250, 3 PBS RURBRIEH M., BMERE
FEER BB A TR o, B H BB &
. LRk AN S5 L, ERAKRY 26 ~30 C,
1.3 FERRRTERE

AR b B KBRS, B HEL2
HEREER, A 1710 BHEH, BRRSER
L, A NaCl B PEG 6000 43 HF 43 5028 0.5
mol/mL H1 10% ,4 C#E 3% ,8 000 r/min .0 30
min, 0. 1 mol/mL PBS BEF 1,35 000 o/min
(> 2.5 h (Hatachi 55P -72) ,f/-& PBS BB
ULIE, B4 M, 2% B RR f e , JEM-1200EX. e BT
.

1.4 REAEEEAK

BARAFHEO0. 1 mL, M AMERARBGRA| Trizel 1
mL, IREHER, EEHE 5 min, A 0.1 mL &4,
BAIS KA 20 min, 12 000 v/min 4 C L 15 min,
HEE SRABIRE.75% ZB%%. TREH
DEPC-H,0 B, WEEMT 1% e s P
R 1 h, RIEZ 8 H 4, 155 (Bio-Rad ) BB LIS
% Gel Doc 2000 igFHHE
1.5 RENERFEEE

Bupai B, 5+ %] DNA B§.RNA 870 S1 &
RECERBOFEER REEFSREHEE
(RESEY) . 125 EHEAN (FL). G
Doc2000 I FHER,

1.6 REFEHNIFEX

65 CHAMNEER 1 uL SHTERTERE,
WG EE 42 THZRL3 h, A DIG tricilismE
BT 42 CHRZAR, BRI DIC Hidk (Roche =
£),37 T 1 h,NBI/BCIP B8,

1.7 RE#RHFRBEREX

RERFFRAT IR MAIFE 0.1 g, A
B R BUARN Trizol 1 mL, FEA-BFEE AR K, 6] 1. 4 32
EUREHN . R IK, Gel Doc2000 WD RE R,
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RITH AR ERE (A L 2) L4 1:50.1:250
WERARPBES KRITNY, ARE 7T XFH
HEALA LM EER, $ 12 REAAMRFLHH B
F,1:50 1 1:250 B ARG AETERAFI N 0%
H147.92% , K IE R R PBS X L E RS
215 90. 48% R175. 51% , F 10% H A4 M Bk
REH T [ TR AR RN T 40 AT P 2 R P OB EEIR , BRI
K 34.69% , RIRBRSIED KBNS
RHIEER, EVRREARGRELSA. B
BREAREERE L,
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1 FREGHNSHEREGHRIENE
Fig.1 Pathogenicity of M. rosenbergii whitish muscle virus

2.2 RERRERK

BB AP A MR Y BT AR S
W, ARG E PEG ERERESABE.OMLE
TR (R L3)  mENRSEERNE2, hE2 T
RORERHBRERE K ERRTEER A BRE
S5, KRR —HRE RERTERTH N 4
nm, WA BESVATTRISFEELEN 4 0 K
BIBRTE FORY
2.3 HENEZBRRNEET

A Trizol A RBFBBHRR, & 1% HiEEE
7, Gel Doc2000 BEHCR . 7T WE| 4 PHIMK & K
B1%3.0kb, FBE251.3 kb, HBE3 #04 2350H
0.8kb #0.75 kb £ . ZERMARER, KR
BBET & RNA B§PEAE. % DNA BB, R ¥
RNAH(E3) . BINRHERT Y S| B RME
i, U B M 8 RNA,
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H2 FREGHEIRHESER A%
Fig.2 Observation of M. rosenbergii whitish muscle virus

M3 FREFNYSREHENZE
Fig. 3 Characteristics of nucleic acid extracted from M.
rosenbergii whitish musele virus
A - marker; B, E - §3#;C - RNA B4t 3D - DNA Fpat &
A - marker; B, E - virus; C - RNase treated ; [} - DNase treated

2.4 REFRHOITFRE

FAEER LR K H) Bonami R IBH S
KBIMRERST  HREEEET T RKER, KR
R RE 4, HE 4 AT, S 5 B8R BOR AR
¥ BT S HAR R R SR R SRR A

1) AEM, &4, K § . PREFENFHREIRATH,
ik G )], (AR

B EIBIF#EERE. B EREHRE KGR
HEHMAEM L, 1T Southern 4238,3.0 kb B
L3kb MEZBEFRUT RSP KETEARE
RNAL % &4 5 RNA2 $I & s 32, KM
3.0 kb.1. 3 kb #%8 A Bt 5 BI0F 35 5 A5 40 RNAL
FIRNA2( BB AL RE) V.

Al A2

Bl B2 B3 B4

Al A2 A3 A4
»

B1 B2 B3 B4

H4 FRAEGHARERHRIEHR

Fig.4 Hybridization of molecuolar probe prepared with M.
rosenbergii Nodavirus

Al,A2. %1 RNA; A3, Ad, §54F RNA; B1,B2, 3¢ §8¥F; B3, PBS; B4.
#4F; b RNAL $74F: F - RNA2 %4

Al A2: control prawn RNA; A3, A4: diseased prawn RNA; Bl, B2
control prawn; B3:; PBS; B4; disessed prawn; Up: Nodavirus RNAL
probe; Down: Nodavirus RNA2 probe

2.5 FE#SHREZREK

Xt 2000 ~2002 £ K 4 A BRBABHLE O
RO R0 R IB IR , Trizol I MHEBUR BRRR G
Bk EERALE S, mE S TR, AR EREEN
1E 4 MR R B, AR L AR 2 BRI
HYEBMIMNERILO0.75 ~0.8 kb MR B, R #E
5 1R AR 14 nm RN, X%
FEREEED RRFNAEREIFER Y
W, NSRS P E TR E,

3 ifig

2001 4F , EERET ZHRERBR LRI
SWEHRY . FRRIEER L, E—PIRE
AT T AL JE S M MBE R B R R DR &
EFRNEEN X m 6, TEE; WRERY
RNA BRRBHEUR i DNA BRRAGIHT, X 480 5
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Fig.5 Nucleic acid bands of M. rosenbergii whitish muscle
collecied from different regions and periods
M : Marker; SL. 39T 2001 ; 52 . 74T 2002 ;53 ; #74T 2000; 54, {T % 2002
M: Marker; 51: Zhejiang 2001; 52, Zhejiang 2002; $3. Zhejiang
2000 $4: Jiangsu2002

1 S1 SRR B EUR , R RR 5k RNA &
Bdg 2 MHBREAR,2HK3.0kbf1.3 kb, L+
BRI SRS S. BP KRBINEARES
BT R i — BT B K S AT AL R A ds
AEERERE, AN ZREE @8 0D KHIFE
X #E B ( Moerobrachium  rosenbergii  Nodavirus,
MINV), )

B R LA O MR R B2 Nash &1
HAE K S IR AFE R ULA SRFERE , Nash (A0 57K &
AR EFMEET A XA TFAES AR A
HRERA b e S UL P38 2525 W 4R BRI 1A
WRESHRIFEE X, Cheng Winton'”® ) B KB
SFHLA SRR B 4 B B A BEREOW R,
2 M0 PR B BB M A R T A
VEHBRE, TER W ARERER. XTRER
B ,# Anderson 21 Tung CW 410 K\ 52 FC ¥ i e
RBXH/MRE T RBIFNARESRE RS
EPLETBE I ZRT B ERIFILA G M
BN . AR, Arcier 251 M Hh S 3 32 JB 28
FE BN RESHAMNARFERT 26 im £

1) Bonami ] R. A new viral disease in the giant freshwater prawn Macro-
brachium rosenbergii[ A], World Aqu 2002[ M1, Beijing China. Ab-
stract. 79.

HHR R PR, A 8B —F RNA 5% ; Bonami
EVAHE S P KB IFE a MW TIRAR
5, B NRERE PR TRREH e
Fiko BFT 2001 £ RIUFTFE T B H b S R A0%
i EAREES BRSSO N RRE,
ATRXGRERA, RENP RBIEHE S
BE Y B AREME, £EE L3 2000 ~ 2002
FEHHL IR B H A TR MR, &
AR BT RATETRERN T, E—SWX T
WAREES RHEEFULA aMmE PR ER.

WA ER R TR BB RNA R,
BRAMTHEET R HWEFHH (Nodamura) , X i%
fEEFHN . RBERREIRRE, BERE
B o EERTN B HERERA R, EEE
BEBH, FEMSIRARRE SHRBEL, FKR
RIFERFHENE AN RE DS E RN ER
%, B, e A mEA P R R A R T
Mo RTHIAMRE AR —RERN 4 m £
RMER T, BB KRR 0.8 kb ZHAY
RNA B, 4HHT 2000 ~ 2002 SER5UFHE 5L, B2 T 8
BT EMEERE, B REE 14 nm KRR
RER, X— RO REERRLEY § %R
FUER" . BRC AN EREETTHR. W
FAHA YT LR, B HAES KEIFULA B
SRR RITER BB R OT.
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Isolation and characterization of Nodavirus caused whitish muscle diseases
in Macrobrachium rosenbergii larvae

QIAN Dong' ,SHI Zheng-li*,CAO Zhen' ,LIU Wen' ,ZHANG Shu-yong’, Bonami | R’
(1. Zhejiang Institute of Freshwater Fisheries, Huzhou, 313001 China;
2. Joint - ab of Invertebrate Virology, Chinese Academy of Sciences, Wuhan 430071, China;
3. UMR 5098, DRIM, CNRS/IFREMER/UM2, cc - 80, Place Eugéne Bataillon, 34095 Montpellier, France)

Abstract; The vims, which has caused whitish muscle diseases of M. rosenbergii, and led to a new epidemic
spread out since 1996 in larvae and post-larvae of giant freshwater prawn in South China , was isolated and charac-
terized. The typically diseased M. rosenbergii larvae were collected from some culture farms i Zhejiang province
and Jiangsu province. The healthy individuals were from the experimental farm of Zhejiang Institute of Freshwater
Fisheries. The virus can cause natural symptoms when healthy post-larvae was used for immersion challenging by u-
sing bacteria-free tissue virus homogenate at concentration of 1:50 and 1:250, and is resistant to 10% chloroform
treatment. The virus was pantly purified with PEG precipitation followed by centrifugal at 35 000 r/min, and ob-
served under electronic microscope after 2% PTA negative staining. Flenty of spherical virus could be found at the
size of 24 nm in diameter and the same smaller particles sized 14 nm could be found also. The nucleic acid of virus
was extracted by using the Trizol reagents and analyzed with 1% agarose electrophorosis. It shows the nucleic acid
has four bands sized 3.0, 1.3, 0.8 and 0.75 kb respectively, and is sensitive to RNase and 51 nuclerase and re-
sistant to DNase, indicating these bands as single-strand RNA. The molecular hybridization test was carried out
with Nodavirus probe in M. rosenbergii, showing sirong signal to the extracted RNA and diseased prawn homoge-
nate. Two larger bands were confirmed as Nodavirus RNA] and RNA2 by Southern blot. The bands of Nodavirus
were found in all samples with typical symptoms collected from 2000 to 2002, while the 0.8 and 0. 75 kb bands
were only found in two of four samples. These results indicated that Nodavirus was the main pathogen of whitish
muscle diseases in M, rosenbergii larvae in China in recent years. The vitus was named as Macrobrachium rosenber-
gii Nodavirus { MrNV). The classification and function of the smaller viral particles of 14 nm in diameter remained
unclear.

Key words : Macrobrachium rosenbergii; whitish muscle diseases; Nodavirus
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