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H &7 715% = GCRV-GD108 #k VP5 &5
IR R R R o7 4T

IREY, o 2, WEHRE', %#AA', PEK

(Lo op K7 AT ST B8 BRVL K 7 W T BT, Ak B T S AT ™ BRI T 5 SRS T SE M %8, TR T 5103805

2. PR A K A= Be, g 201306)

BE: AW AR T2 B2 — L2 T I mE,GCRV-GDIOB, F H FH ALK 47
Flo MME/RKMS XFED VPS Bl , 2E a5 AW ETH A mE 22884
B E W E R M KA LB NTPase 45 & & F K 3, # Il VP5 & & & | # & & NTPase /& %
HAN VPS HA R EEH NTPase T M R AR E A H A LB RPER, XA CHENEFEZ
RARKELEX VPS EA R , BRI ELEGHABREZERLN AN ELARZ A SN NTPase 7&
Mo %l DNAstar 4 F M5 X E B E AT ER, K4 EAE AR XTTRAES
KEREUR=ZF A AN SEDEET VAT ERCHNAER KR K S % 86 A, & T
VPS5 BARAARENRERE, AELAEE VPS5 axfErEa B AT qELEHN
VPS EUW e mGHER, 228 F,VPS 4 % 4 B4 NTPase 7 £, H # NTPase 7%
R T Mg i Na'" /K" i Ca’ " MWEAETHIHALFU; VP AT H FEEF 4
ACFH R E I B E R B IgM mRNA 8 R 3K K F 2k 8 ¥ & 38 41 GCRV & %
B4 . #F K H KE 52 GCRV-GD108 # VPS5 & & E 4 NTPase 75 &, {2 1 #k h & # 48 #
#EEFEA

KPR : EaFHIEHF GCRV-GDI08 #k; F4 VPS5 & & B = shm e, ik, RxE K

mESES: SI17.4

48 7 Jigg IR B ( grass carp reovirus, GCRV)
JE K AR W i 0% 75 J& (Aquareovirus , AQRV ) H1 E
6 7 R T R R P A A
EE IR . A IR T AR 43 5 B A O
B) ARk GVRV-GDI108, Jf T gk 15 H e 5L A 4 )y
G o 5 HE KA W i 100 B — R 120 BE AR Y Sk
KIZH B 11 455715 Br i W 8% RNA ( double-stranded
RNA ,dsRNA) 4 it , (H AR 1 2, 3% 11 2575 Be g
W AEEmAZ 12 MEA; SERENHLE
EANE IR R A ER R TR EYS
GCRV HAE 7T A EHRE(17.6% ~45. 8% &
MRy 4 6] YR ) L AH 55 0 3L 2K GE IR g I 7
MRV 4145 9 >3 H [FIE (15% ~ 46 % (1) & 2 12 )y

%5 H #5:2012-05-23 &8 B #§:2012-10-05

XEFRER A

HN[EPEAE) o 4R VPL-VP6 [ Z B[R T 51 43 i) itk
1T RGEHA O FR 2 B, 45 AL R % bk AT g K AR
W i I 7 Ja vh B8 08 A, HL 5 H 2 AQRVs A
FhAE B 5 1IE W % 0% B J& ( Orthoreovirus , ORVs)
ff) % & # 3L ° . RT-PCR 4 Wil & 7%, GCRV-
GD108 #k e & = F Jy & #1095 o 5 I 47 4k B
HA—Em g

BLAST 43 #i .77 , GCRV-GD108 # [1J M5 3
gty 8 o 45 M VPS ) VPS JE 5K
A I g G 1 S v A0 45 5T IR i 00 1 4 1A R
Wt £ E 7 9K %5 F ( golden shiner reovirus,
GSRV) | Z£ W B 1 I Jig 9K 7% ( American grass
carp reovirus, AGCRV ) Fl i J§ fa I'F i 91 5 7

FENUE ) AE = AR H (2008 A020100016 ) 57 75 44 i 7 oMb AL H7 5 H ( A200899F01,A201101G01)
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o 37 %

( golden ide reovirus, GIRV ) Z£ [ #Z% X 5. 7K (1 VP53
) B TR [F] JR A g 24% ~ 25% , 5 W 3. 3 ) 1E
17 9% B ( mammalian reovirus, MRV) i) n2 X &
7 9% 7% (avian reovirus, ARV) [ nA [6] JE PN
20% o BEFCEL AR, MRV Y w2 P i 2 2 b
1 ¥ 3¢ Wy M B H = ®F BR B ( nucleoside
triphosphatase , NTPase ) 1§ 1 5 1] 22 5 W) 5
T AR ST WOR Al Y w2 AR B T
HA ¥ = B R B M RNA = % iR [ (RNA
triphosphatase , RTPase ) 7§ P£'°'; & I i 90 %% 7%
(avian orthoreovirus, ARV ) ) nA L EiFsE B H
NTPase F1 RTPase {if 14, H.ix — F'ilf v] fg 41l A AH
R TE PEAE 8T o w2 R A R R X S T T
59 7 RNA & M &% 78 RNA /9 5" Jinil A ¢
K2 B0V i 005 B JER 4 4 e B DR 2 A B
CEOER B R R A R B A X
MRV (1) p2 1% siRNAs, ] BH F# 95 2 XL iE RNA (25
FI R 5 0N A TR AR A T 8, TE S w2 2 B AL A
(PSR

MRV [ 2 & 3k 82 Fp 51 b A7 76 IR 57 19 n2
FE NTP 45 4 [X 4 : 415-KGSFKSTI-422 , % IX I3
R AN A R K O R R T g
BRI B (rotavirus) A9 NSP2 2 [ A1 ARV [ wA
HHYS MRV /) p2 ERIEER, 85 AH MU
p2 FE NTP 45 & X 3, H ¥ 2 ik 58 B A
NTPase 1 RTPase 1% #4'7"' . Attoui 2" F
Kim 28 5 et f 5 80 [ 5 2 LA S 45 4 38K 43
B, HHE 00 7K A= 0 iz 906 2 Jm b 2 0 JL A i
P % GCRV .GIRV .GSRV 215 VP5 7E [t B
A NTPase il () RTPase i ¥, {Hiz 4 KA 5%
Bk 5%, fE GCRV-GDI08 #k i) VP5 1 H s
TFAEZEMAM w2 B NTP 45 & 1# 57 X 48 405-
KGSFKSTI-412 , #fEil i% & 1 7] 58 2 A A1 L)
WS IRE

ARSI R R R 8 R 42 K14 GCRV-
GD108 #RE 4 VPS5 1 , >R L 4 4 PH R B 1 46
Z 8 (S 5 A NTP S v, o 58 1 6o fa B
AR NN TG S, 8 % e T B
TRy I EE

LR Tk

1.1 Sk
GCRV-GD108 45 7 bk th 7% 52 % % 43 85 . 404k

S50 17; R B £ 1k T i pET30c-M5/BL21
(DE3) JJy if ) 5 56 44) 1t 5 filt i 0 #0200 7o py BR VLK
PAWETE T K 7 B Ak b 4 it 5 AR 2o R Ak )
B bR 10 1 e DT B f IgM Oy A S0 38 4 45 5 DR AT
Elisa i 77 & Wy H Invitrogen 72\ ] ; ATP i Aar U 32
& W B O & 4 \]; Power SYBR Green
Master Mix Il i Applied Biosystem 2\ @] ; FoAth 1k
Al Sy [ R B A AR . B E AR A
MK3 R #7{% ( 3£ [ , Thermo) , ABI 7300 4¢ Jt: 5
i PCR X (3E [, ABI) (FE Aot e it (181,
Eppendorf)
1.2 EAZRFEHENE

FHE G0 & B3 N T/ % pET30c¢-
M5/BL21 (DE3) #F1 ] 10 mL & R AP % R 1K
K LB ¥z 353 )37 T 200 t/min #5524 16
h 5, 74 2 50 mL 37 15 32 W b dk 2 B 5. 1
ODy fHI% 0.5 ZE 47 i, A Z e BE 09 1 mmol/L
B IPTG, #5538 4 h 5,10 000 r/min &[> 1
min,, A 2 E R AL BT AR 4 T T T
I B8 P 3 2 £ A 28 T A T W AT AN TR, 23 AR R
CHRAEN A

ERaE R MR G L ATPase 7§
PRI R 52 56 v B2 2 ) Ak R B 4 A 92 o
W~ 20 mmol/L Tris-HC1,50 mmol/L NaCl,
VA GZE MR RIE S RIEFEWEK, EEFA
TP R o R P A BE : AR (A] 3 s, A
HUF] 3 s, 248 300 W, B H] 15 min, 5% 2
mol/L IR (¥ bR 454 G R Ve IR A A 2 I, 55 6
mol/L Ik i G2 BV i LR AR o B HTI A S
mmol/L DKM 1 3d 45 & S wh i, 35 A 52 4 ) i
WREBE AR 21,0 mol/L, KT LA 50 %
RFL,4 CiEMr16 h, 4ifbja iy VPS A E AL
I3 66 RE TN RE £ W RE A T A B P A K
Ho iR

TaAEGEEAN R E A R
Yy CREBE ST B W i (Y ATP R A6z 170 &, 9 25 46
I ATPase 1P, 2 B & 09 B4 Ul W] k47
Rl o 2k 5% A H B A ATPase i )5,
43 RS DN H: NTPase {5 P4 A1 2 (1 i 1 0 H & 1 1
R

K AL 48 4% BH R B 15 A I 2 2H 45 1 NTPase
TEPET T S RN & R R B 45
AR AL A S (B 0.081 2% ) KM
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M (5T B MR 2. 32% ) L HH R B (R MR
5.72% ,%F 6 mol/L HCI L) \F 8 Tk, LA
221 12 BA . S M AR RIS 50 L, K
MgCl, 4 mmol/L, Tris-HCI 20 mmol/L(pH 7.9) ,
NTP 10 mmol/L, Il A 4] VPS & H 40 ng, fit)5
MBS FARER . IR RIESEREANTE 37 C
S 25 ming i A 50 pL 280k ,37 THEMA S
min; A 25 pL 30% A7 IR =89, AE T S min; i
B OD,, i A fH .

P T RS LT P A R e S B A bR R
RERP M AE B &R 4.8,12,20,40,80,
120,160,240 ng. AN [F] Y i 4 52 56 73 591 A 19 6
Yk ATP CTP GTP FIl UTP, [if§ J )i fiz i B 1]
S B E I [E] 4350 510,20 30,40 .50 .60 min,
1.3 ERESHSRERPIRRE

S e R o A Jil DNAstar 2w 1)
Protean Xf M5 4 fith () 2 3 1R 7 9 i 17 70 i, R
Kyte-Doolittle 75 i il & 1 /9 3% /K 1 , Emini %
T & 3 2 i nf K& %, Jameson-Wolf 32 15 il & 4
RIEMPURTE . 456 FRFEAR AT MS LA 4 %
FEWR W PUE ke E . 7E £ (http: / mobyle.
pasteur. fr/cgi-bin/portal. py? #forms; ; antigenic)
I 2 05 3 AT BT I AR Y e R R X R

SRR TAE G AL e T
TR A B RO R MR LB RS R AR B R 0
WG, ¥ % & 200 mL #7557 ) 4k 22 85 5,
IPTG i3 & ik 4 h J5, & .0 U0 € W& W ik, 1
PBS ¥E& MK 5,6 000 r/min,4 C &[> 5 min,
F PBS FEERE R WA B BE S AR
] S s, [f] BRI [A] S s, D)4 400 W, il #4 i ] 30
min, 10 000 r/min,4 C &[> 30 min, Ui & £
Ko A& 2 mol/L IR B9 PBS ¥ ¥ A3 K 14 W1 1K,
BT B . R 8 mol/L ik 19 PBS
ARE o ARE G G B A AR R AT P IR
YRR BE AR 21,0 mol/L, % ¥ #Hr A 50
AR, 4 CTEMT 16 h, 25 I E (1 38 19k 4K
(EIUE =R SR - S DIy 37 & | RS ]

THEAREFERY KR LA BT &
15 ~25 g Wyl FRE AT 0 g SR e X R, B 5 — A )G
PEAT el o I 3L o) 3 A1, TR AN i (&
Frad/ sk B e ) 705 1.3 #15 pg/gs ¥4t
L E 4L VPS 1 PBS W B & T Wk e

LN A N 1 1V o e B W
LR 0. 1 mL Y i 5 o B B 0 59 o x4l 2
2,50 B0k 25 X B 4L R0 4 R B PBS X R
4, RRAH 45 30 R fa, s 4l A AL & i 2 A
PATH, — A TR, 5 — 410 H T R
S

N e 1 JE R 2 JE S i R 4L fa LS
FE fa 1 i ] A B i v o ELISA A I B2 £ g 1 3
TR K E , RS 1 T - i Ak 8 B 8
(0.05 mol/L fkFRZL ,pH 9. 6) Fi B F| 1 pg/mL
Jo B RIE AU B AL 0.1 mL, 4 C g
H® ., H,H PBST(PBS +0.02% Tween-20)
Ve 3 W, B IR 3 min, NSRS — B0 0.1
mL , — 37 53 5] S G0 R 21 L5 M As 4 I
F 55 —fL 1: 200 LU 76 B, 55 — 4L 1: 500 Lk f51] i
B IR AE LR BR 3 1:128 000, % 37 CHH 1
h, A PBST ¥Eif 5 ¥, K 3 min, il AZHi K
HRP Fric ) i F APk (1:10 000 # F)O0. 1
mL,37 CHE#E | h,PBST ¥Ei%& S K. F& I
fLHm A TMB JE Y% 0. 1 mL,37 C ik
M 10 min, F £ W FLH A 1 mol/L #i R
0.1 mLZ k[N, 45 5 H 2 , £ ELISA £ il 4%
b, F 450 nm 4b, DLz o BE AL R & S I 45 L
OD fH,# K T M & 0y Bl PE X} I8 OD fH iy 2. 1
%, B A BH P 45

JER Y B A0 W) v B 2T 4E 41 e PSF () GCRV-
GD108 i 5 & FH T Mo 35 52 50 . s 75 19 78 1 B4R
FIEZROCHR (2], 5 2 55 0 18 10 10 S 240 1 o il
B 0.1 mL, S o f L s ik Bt . BR
MEAC S 25 21 & e 5 A0 T A Bl i 2 R
2 .

BAREE RS A R xR s 3 R, #
BCHSK B 4 2 50 RNA 9851 5 &t PCR A il e
IgM mRNA, %% it PCR H{K#:4E 2% X ]
AU SR b s 2 B f Sk B TgM mRNA A X
T2 HA R AL 1gM mRNA Rk &,

2 45

2.1 ATP EFH#ZE

ENT R MR A B, 43 6O BE TN E R
HWE R 41 ng/pL. ffi ] ATP fifg A I 32 59) &
W T 1 VPS (995 M, 45 5 % VPS 76 Na®
K™ -ATP 5 i Mg® " -ATP B rh ¥ 0] 46 10 21 7%
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O 37 %

P, T 7E Ca®* -ATP Jifi 45 Fl Ca®* Mg’ -ATP [iff /&
AT 23 P, 136 BH B 41 VPS 2K [ ) ATPase i
PRI Na ™ K" 1 (2) Mg™ " 11 M43 F 4l VPS5
B ATPase i /12 0. 693 pmol Pi/(mg prot - h),
Xof T 5 9 M YOG FR A A 4 R R SN AR
R EE RN 40 ng B, BIA] 35 2] 4 3 04 52 56 )
AR (B 1) o il R B[ E2L 30 min A5 A7 A
NEE(E 2), mEEXN 4 F NTP JEY A —
FETEYE, ATP,CTP, UTP Fl GTP 1 A, 553 5N
3.062,2.151,2.124 §12.027,

357
E 307
= g
R 25+,
X8
EE 20}
=R
83
£ 15¢
10 1 1 1 1 1 ]
0 40 80 120 160 200 240
HEHRE/ng
VPS5 protein

Bl 1 Z|BEX VP5 ATPase it #I5 Mi
Fig.1 Impact of protein concentration on

ATPase activity of VPS5

W
w s
—

630 nmiB 6
absorption at 430 nm

NN W W W

~N 0 O O = N
e B

0 10 20 30 40 50 60 70
S SR T / min
time
B2 KRB VPS5 ATP B iE 4 H 500
Fig.2 Time curve of ATPase activity of
the VP5 protein

2.2 ELISA ##iE & M iFHik

M 13 A5 pg/g 3 AR AE LA VPS ik
BT d, TR 32 S A PTMLTE ELISA £
AR N Bk . b S g/ G s il B i &
75 A LR R B e, B 12 64 000 1 UL 316
D3R B o g 14 d, 45 G 2 50 4 2 % £6 19 Il 75
PURBM BB R . 5 pe/g et 4l 52
e e AT LT 0 PR S8A die fmi ,  B 12 128 000 )

AT5 2k BHAE
2.3 M5 EEmBEANMEES N

DN Astar {4 501 M5 5& PR i) 470 it e 2 %
M4 2% JK £ ( Hydrophilicity > 0) | #i Jil #§ %
(Antigenic index > 0) F1 & M 7] & 4 ( Surface
probability > 1) 3 /N8 bR & VPS5 BBt JiE KL AL,
VPS5 A 312 D2 R AL A E KT > 0,394 4~
IR SRR R > 0,169 > 2 He PR i i 3R 1
AT ReME > 1 AR IX 3 W4 bR, fEZR I VPS 2
RGBT I 3R 67 1 28 FE R X B8y 86 (R 1) 6

F 1 DNAstar il M5 EEHBEANRERMK
Tab.1 Epitopes prediction of M5 encoding protein

by DNAstar software

MRS

related parameters

T X 3R (AA)
predicting region( AA)

7 ~17,24 ~35,50 ~55,60 ~72,
77 ~82,89 ~92,97 ~ 101,106 ~
120,123 ~ 140,153 ~ 155,156 ~
167,168 ~ 181,182 ~ 189,198 ~
207,209 ~ 217,223 ~ 227,233 ~
235,246 ~ 264,268 ~ 275,277 ~
282,289 ~ 292,293 ~ 306,325 ~

M5 $pJR X 25 43 B 338,350 ~ 359,370 ~ 375,378 ~

antigenic regions of M5 396,404 ~ 409,419 ~ 428,432 ~
446,452 ~ 457,460 ~ 466,471 ~
477,497 ~ 503,505 ~ 511,516 ~
524,525 ~ 527,546 ~ 553,560 ~
564,569 ~ 572,577 ~ 584,586 ~
588,608 ~ 611,634 ~ 636,642 ~
654,658 ~ 671,674 ~ 687,704 ~
715,721 ~726

2.4 BERARPIAR

1.3 5 neg/g 3 A &R HEH VPS
B e h P JE N %t 1] GCRV-GD108
BEARIFAT N TR, Gi it 2 G & A e 24,3
BT AU I 25 .25 F1 26 X RR41AE T
Ak 30 &, Uil VPs A E N KRAE N % R fa
SO
2.5 WHEE RT-PCR N E& L E IgM
mRNA 7k

K9 € # RT-PCR Jy i i il 2 £ 3k
IgM (%6 5% e 2 Ji Ja 3 AR seieml s 4 (1,
315 ng/g) 1 IgM mRNA 7K1y & T B4,
FXT R R (e dl/ X B Al) 0 A (2,19 +
0.34),(3.90 £0.76) F1(4.44 +0.52) (& 3),

http : // www. scxuebao. cn
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®2 ELSAXNZG&EEHMERE
Tab.2 ELISA analysis for antibody titer of the immunized grass carp

Aysonm WOLAE absorption at Ay,

=35 T d )G 14 d 5 BH 4 1 3 25 [ % B
dilution 7 d post-immuned 14 d post-immuned negative serum control
1 3 5 1 3 5 0 0
1 1:200 1.016 1.400 1.426 1.239 1.401 1.823 0.175 0.055
2 1:500 0.673 1.043 1.239 1.300 1.424 1.497 0.100 0.042
3 1:1 000 0.453 0.755 1.138 0.952 1.218 1.446 0.079 0.045
4 1:2 000 0.286 0.465 0.976 0.668 0.993 1.160 0.068 0.046
5 1:4 000 0.168 0.272 0.768 0.356 0.557 1.087 0.062 0.037
6 1:8 000 0.105 0.154 0.629 0.192 0.355 1.767 0.05 0.046
7 1:16 000 0.068 0.082 0.378 0.118 0.234 0.551 0.053 0.055
8 1:32 000 0.061 0.063 0.250 0.079 0.122 0.339 0.054 0.046
9 1: 64 000 0.052 0.056 0.140 0.066 0.084 0.233 0.049 0.040
10 1: 128 000 0.050 0.049 0.085 0.054 0.064 0.162 0.057 0.050
@g 5 I BT EAEEMER MRV pA F5H. NiEH GCRV-
3, 1 GDI08 B VPS 2 15 FLAT A6 A BF S
52,1 VAL F By VPS 3 e 0 A e 1 A
%g 1 ESEH FL AT NTPase 3% . 3 th 2 1 I 78 7k
ﬁgz' PENT i 90 # S ESE T VPS5 7K [ H 4 NTPase
g«g Iy W
3 ol 5 NTPase i 11 Il 52 47 2 ¥ J7 i, W1 435 e i

3
VPSR AR / ng
immune dosage of protein VPS5
3 SEEE&ELE IgM mRNA WANREE
Fig.3 Relative level of the head kidney IgM mRNA of

the immunized grass carp

3 3tk

NTPase M fk 7K il NTP Jf- B i BE &, £ 4=
PIHLAAR P 9 532 3% | R 2 7 5 R 5 B 1% 328 U T
HAERZEM, Zigm N ERE b EE
ZHIAA Agutter % H e 7R K BUFIE A9 41
MR | & B NTPase, NTPase 335 i#i /7 1£ T
T, 5T I AR RNA B M A e .
f£ MRV ARV H1 B iESE A NTPase fyf77E " ",
A WF 58 GCRV-GD108 # M5 Kk A (1 4 % 2 [
VP5 5 MRV i) p2 ARV 1) MpA %% [ A %
TR, B A — S RN p2 BE NTP 254
X, 1% R <F X878 BT A 10 2 R VT i A5 5
(turreted Reoviridae ) W J& A £ ffi 1K 5 %
(Cypovirus) | 3£ 55 i 7 ( Fijivirus ) 55 W Y A 1
e, Su % R Gk # ik pET28a 1 2h %

WA R ARICE S L EEE T RSB R A
FLAE SR AH TR B 1 A I EE 21 VPS 2K 11 1) NTPase i
Ve TR RS NTPase /K iR 4% 1 = W 8 fr
PR TE LI AT 5 A IR AR AR L A IR L IS AT
B 5 ) R B W e AT R A KR
Al A2 K figf 7 A W TS HLBE L 8 ) bh fa [A) 492 S ke s
il % P o o 92 5 1 I sl e W S g Y T, R R
T A I NTPase 7% 4 1) 5C 5 , P otk 5 56 5 2 v
FHA RS 4 LY S5k G i 5 g o ASBE9E 1 Je Rk
Bl Ak 1) ATPase I GWI 2 1 VPS iR H
A ATPase i Jj . Fifi )5 38 3o £L 48 &% 50 B2 B O %,
HE— 25K % 2B 1 1 NTPase 35 1 K 5 i Ho 0% 1
MR AR YL 45 R BoR, i ik
VP5 & [ 1) ATPase 357 J& Na" /K" &8 Mg>" K
Wi, AH AR Ca® " 5 (B AE Ca®" F1 Mg™ " [d] I A7 16
B, R G 0 2l 5 L DR Ca® " Fn Mg " [l B A7 AE
i, Ca’ " 0l fig & ATP (K f#. Xt ATP CTP,
UTP 5 GTP 4 F NTP £ W) 97 P L4 B %R
FIX ATP 1R E V8w SRR TR 5% A VPS 2R
HAeft e ity U2 LUK ATP BiltRE it £ .
X VPS5 52 ¥ 51 43 i s H B 86 [X ik
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= AR

37 %

A BB E AL, R VPSR A 5 1) o IR
Moo A I E— 25 3 3 o 8 AR AP S 0 R A i VIPS
HAHE A A AA R R E . ELISA Hi{k
O 43 BT 7, LA [l ik 1Y VPS iz | 32 4 B
1L 5 44 A A PO B TR 2 Sk
IgM mRNA 357K -85 F 4 B, Bi R i B 5 2
PRl 2 S /K SF- #8141 VIPS 3 [ RJ i R B AL
PR7= A G 2, (A R 56 R, 4K
VP5 K fig ok B 10 42 A 8 ST GCRV [ £ 47 1
F 3 — 2B W% R 1 7 A% A 5T N I 25 4G
B AWK T I RIZEAFERGEE NS
S 1 S RE AT 5% 25 A

CE e
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Analysis of function and immunogenicity of GCRV-GD108 VPS5

WANG Hangjun'*, YE Xing'* , TIAN Yuanyuan', ZHANG Lili', DENG Guocheng'
(1. Pearl River Fishery Research Institute ,CAFS;Key Lab of Tropic & Subtropic Fisheries Resource Utilization and Aquaculture ,
Minisiry of Agriculture , Guangzhou 510380, China;
2. College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract. A strain of grass carp reovirus,named GCRV-GD108 was isolated from sickened grass carp with
symptoms of haemorrhage in Guangdong Province. Its whole genomic sequence was obtained. This reovirus
consisted of 11 dsRNA segments which encoded 11 proteins instead of 12 proteins that belonged to
Aquareovirus( AQRV) . Sequence comparison showed that it possessed only 7 homologous proteins to grass
carp reovirus ( GCRV ) ( with 17. 6% - 45. 8% identities ) , but 9 homologs to MRV ( with 15% - 46%
identities ) . The virus structure protein VPS5, which was encoded by M5 gene of GCRV-GD108 ,shared a high
homology and a conserved motif for NTP binding with the p2 protein of mammalian reovirus (MRV),
suggesting that the VPS5 protein is functional homologue of p2,and possesses NTPase activity. A prokaryotic
expression vector of M5 gene had been constructed previously, and the engineering bacteria pET30c-MS5/
BL21( DE3 ) was selected. According to the requirements of experience, we had chosen appropriate
purification method of VP5 protein. The NTPase activity of the purified recombinant VP5 protein was
analyzed, using the method of malachite green/ammonium molybdate reagent for quantification of the
released Pi of NTP. The result showed that the recombinant protein possessed NTPase activity. The activity
of VPS5 is dependent on the cations Mg’ or Na"/K ™, but its activity was inhibited with the presence of
Ca’". DNAstar software was used to predict the antigenicity of M5 gene encoded protein. Online prediction
based on the analysis results of the three indexes, hydrophilicity, surface probability and antigenic index,
showed that 86 regions in the M5 encoding protein potentially form epitopes, suggesting that VP5 possesses
strong immunogenicity. The purified recombinant VPS5 protein was used to immunize the healthy grass carp,
and its protection role was tested by artificial infection of the immunized fish. The serum of the immunized
grass carp was analyzed by ELISA and the mRNA level of IgM from the head kidney of grass carp was
analyzed by qRT-PCR. These results indicated that recombinant protein VP5 could induce the immunized
grass carp to produce high titer antibodies and the expression levels of IgM were significantly improved.
However, this protein could not provide protection for GCRV infection. The NTPase activity of GCRV-
GD108 VPS5 protein was confirmed for the first time, but this protein could not provide immune protection
for grass carp.

Key words; grass carp reovirus GDI108 ( GCRV-GDI108 ); recombinant VP35 protein; nucleoside
triphosphatase ( NTPase ) ; enzymatic activity ; immunogenicity
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