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M AR E A R R 1R TR &=

AN IFEESVPIIERHEIER Z AL

\ 1 S vl
X B & T WHEE BF#H
(1. MR E K AL 5% JEUEE, g 201306; 2. MR R AR AR A 308 7K K 72 A o 8 5 5
FIFHE A2 =, i 201306)

HE: VP39/2 5 4 I 7 AT AL 75 (GCRV Genotype I, GCRV-IIT)S93E K 4 5 (1) & (1, A 7EVP394E [ 7E
GCRV-ITT#% G B 20 ik F8 P AT M3 (0 AR P 5 D B, B 5 [ VP3O [R 7 41) 44 At J5i A% 1A 8k pET32a- VP39,
BN FE R RIESEIVP39-HISM & & (1 FIH VP39E AR M A /N, #l & RITVP39L w R fifk, @it
Western BlotXf Hu i AT vF4iti; 7 61l £ 1 2 58 BEPUAIR 7L GCRV-TTIE S 21 i 1k 72 1 VP39 [ R IE 3l /1%
I FH W3k TR A S s HR T 16 5 VP39 R L RE R MR 45 5 1 2 IKP 51 353047 0 BT . SDS-PAGEHLIK 45 5 7R, VP39-
HISHL &K [ 1] BRIFA TPBSHY, & F A/ 439 kD; Western Bloth6: i 2 B 5256 BT 1) 4% (VP39 £ 0 B i A A
1:10000#% B L) T, BEAE IR 5 R A% FRIA M VP39-HISHN & & A, 168 1R HIGCRV-ITIK YL CIK 41 ity j5 F ik 1
VP39 [, A RUFIIN 55551, AE dR el #2 b, VP39I iR IA R /D, 75 5 K R RIA; W B ik
JE IR B G % W5 5% Z Ik S5 VP39 A = LS AN, 4t AENCBI L EL Xt G R B 3 R A p A 74N R S
i H 1 22 PR LA )9, R AT RE S VPIOFEM BAE ] . #FFCHI & T BRPTVP39Z i FEbifk, NGCRV-
TILE) 28 2RI 7 VE SR AR TR I B8 A 5 2 BRI 0% 8t W VP39ZEGCRV-TTHZ Yl #2 H 2 5 I AW % Thie

WHFLBE 1 J: A

R M SO0 s, VP39ER A, Zwbdilk, Wk REA
X EHS: 1000-3207(2023)06-0859-07

PEKES: S943 SCERFRIRAS: A

L (Ctenopharyngodon idella)fF 3K [E & 2
FRBE 2R, Sk FRFE i R AT 3. R
Y2021 45 [F iV G it 4F 45, 2020454 [F 7 £ 47
R BRITs60 7, B m T A R . R
M 1T IR K B 22 53 DA Sk Z o B %, R
P ML RS B AT R — L AR RIS I, K AR AR
R RS AE AW . #52021 4 0 [F K4S
W) P AR GUAR 5 R, AN 202147 B o R [ A%
T S EA T HEE S T W ARI20.912587 0 K
TR ) 2 AL 20 7P AT ML B 2 B 3 B — RE
TR, T HA ) SRR S5 4 R, 5 B0 AR £
FEIIPIPTT G o o rpr B L I 0 B £ R
HIRZI AR K, BEH S FBORE AT, M5
21 i 055 5 2 345 PR — B 1 2 5

L I I 9107 55 (Grass carp reovirus, GCRV) -
FE20 1 L 80FE MM R E R Z K EEIH & .

ks B HA: 2022-04-25; 1&1T HHA: 2022-06-17

GCRV & —FIXEERNAMT 8, HA 11N ER,
i 13F0 8 ()R, HATGCRV B AT 4t 30 24k
W S 5 I 4y B, T2 A L BRI R 1 EE R A 15 135
HR 5 LU A% R 7 71 4 5 1 R i AT B 2 9T TLAN
MIAI3Fh, 43 M LLGCRV-873. GCRV-HZO08H!
GCRV-1049 1% 2% 1 25k, 17 A [7] 35 PR 780 fg 2 £
I gy FICI 53 76 B 77 58 55 S0t 41 P S5 P 25 7 T 43
G ARFEREERZST. GCRV-104/2GCRV-II 0
—FEHR, 20094 7F 7 b M X I b 5 6 37 4 37 B,
FF R A B A 4y B HLAS E % . ZNCBI
) FE DR 2 R B S, R BLGCRV-104/0S2 1 B 5
by W Ji7p P 25 AH AL 4 S5 75 (G 3142%—46%), ST+
S3. S4. S5. S6FIS8/FHIAHLHANAE20%—30%,
MS7+ S9. S105S11iX44 B 5 HAh MY R0 2
BATARMED . FEGCRVIETE W7, Kait!"”
¥ gt 7 B A VPTH: F pc DNAvp 756 N K T

EETH: B FKIAURM =3 AR K R 350 H (CARS-45)# Bl [Supported by the China Agriculture Research System (CARS-45)]
EE® N R(1998—), 5, LWt AL, FEMNFH G FREFES 705 . E-mail: m200100237@st.shou.edu.cn
BIEMEE: BREE 59, WL 80 EEMNFKF=ERE =P A . E-mail: 1glv@shou.edu.cn
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B E. coli DH5a ghost H, & B H A0 8155 5 1 5 8 B
Zit T #pcDNAvp7. 5GCRVI. 1T &BAH LK, Xf
GCRV-II W FEABXS D o TEBUE 55 25 0 it
J7 T, EHhER 5% % T (Moroxydine hydrochloride,
Mor) F1 ] B2 55 #k (Ribavirin, Rib)#¥ A& i AT 1 ]
GCRV-104 {11355, 8L (W] #ZFEIRGCRV-1041% T ()
CIK ZH L (1) B P2 I 25 SR I8 B OR 7 CIK 4H B i 4
MorFfIRibit & 2 ] T vpS. vp6RINS66HE K )3
B A 7T 3 B B 2 (Quercetin) BT LA
GCRV-JX01 }2 GCRV-1047ECIK4H 1 L o151,
b4, EGCG B & XA GCRV-TXO017E f A 14 4 J
RN B B S5 4 ) R, T X T GCRV-
1042 15 A EER MAE R . ERT BT,
AR IL T GCRV-104 1S 77 5 4w i (I VPS5 b A
FoHE E A KIS A 4L B ) Fibulind /7 7EAH H.
FERM T B A AR, B S BT
(Proteasome subunit beta 7, PMSB7)# & ¥l 5S10/7
TS VP38 R A fEE 2 S EAE Y T BT
K&, HSOFFHI4 5 1 VP39(GenBank ¥ 3 51 IN
967637.1) 4 7R B IR YLt FE v R A5 )
REATIARAHN -

s B A B2 7 2 R (Phage display technology) it
FLT DUIE 91 21 19854F, Wk b 44 S DR 2H o = 4H. E 4RI
B, HYmAs ) 2 I 2 AE MR B AR b A e 15 31 e
PR, T K B A AR 22 T R R TR A AR B AR TR
BRSO . EWRBE AR SCEHR I B M EHA3—
SHREGHEER, SHMNEARAME/ERRNZ
U P 9 U s e ok U e e e 4 7
JEE i ik 45 A 4y B PPEL 788 I I e tE4h &
ik, BIh I 2 KT FILKWGHVY . kil i
o R R A i 7 e A e 5 N 7L T R R e 4 L
Mg G 2K, IS T RIFRI4E R, ik 2 kT 5
FIH LR B4 WG T RO A Tk 2
1) P Wk A FE s e AR R D R 1 R D R T s R
P B i DY $6 07 ik 3R A5 T Be 5 0 & e R i 7
(Porcine deltacoronavirus, PDCoV)&& 45 F 45 &
FAI W B R LB T4 (Single-chain variable fragment
antibody, scFv).

AW FH B T pET32a-VP39FR I # A4, FI K
JaAF i R I8 R g2l i VP39-HISE & & [, il it
g5 /N BRI 2% 22 L BE PUAA AT 40 4. LAVP39E
R EER A, R R R R R H RIS VP39 A
A BRI R Z K A, s A E B
Fritil 5 VP39 EAE MG EEH . X NGCRV-
TIT A e 88 2 A0 W 7 VR 2 18 B A%, 0O ER NI 9T
VP398 /e 1R it F2 Hh 2 5 A Y 24 T Re

SE T AR
1 MR57EE

1.1 SIHR

GCRV-10477 £ Pk S H  5 JIE AH id (Crenopha-
ryngodon idellus kidney, CIK) FH A SZ 56 % fR ik, K
AT B R 32 A0 R DHS o 5 BL21 415K W RARAE W)
HIRAA, RbIMEZR N VIEEBamH 1 5Xho 1 .
T4iE#: M. PrimeSTAR Max DNA Polymerases 7£
TaKaRa/A &) &b W 3K, 53 14 3 -B-D-Bi AC 2 7L bl #
(IPTG)JW B i AR A IR A 5], HRPAR i
PEPL R IgGIE B il B R AYRHAA R A .
1.2 VP3IEFERIY 1

FIFH GCRV-104/F 4 CIK 40 i1, 72h /i BB &
CPE, 240 A 137 f5 500 pLAI TRIzol, i# i TRI-
zol- S AT I B BURE i RNA, B 3B RN ABEAT
WS . 3B IcDNAW fE-20°C VKA W ERAE . W
T 2 5 % R 3k R ki pET28a-VP39 K 5| #: F5'-
AGCAAATGGGTCGCGGATCCATGGCGCAATC
TGGCTTCAAT-3"; R5-TGGTGGTGGTGGTGCTC
GAGGATTGGCGCAATGGCCGTACA-3'. 5|¥)h
ETAYTRERDARAF G K. ¥ FiRcDNATE
AR, FIFHPCRE AN B 3 R VP39ik AT 7 %,
PCRY MEFE 7 i B : A PE98°C3min, (98°C10s,
55°C5s, 72°C108)35{K A, 4k 2L IEH72°C 3min, X
NS5 HR G 4C AT, 1.5%55 i A Bt i m ok fil Bk
PCRAFE &40 B, BN 34 5 10 H 1261, K/ANIR
1100 bpZe 45, FHREAT VI s A [R5 b 22 5 B8 1 L
Wizard®SV Gel and PCR Clean-Up System ¢ # 43).
1.3 EHFRKIpET28a-VPIIWHMES L E

I WU 14 AR 43 6 B () R B S 3k pET28a
BATHEV, WD) [ SiAR 2208 BamH 1 FlXho 1 %2 uL.
B/ H R B2 pg, FHIGH KA 2100 uLo VR A4
B U)K Z/E30°C N [ M.20min, 2R J537°C K XM
20min. BV BTERLE, X5 B I BOR BRI
afifk. 7ET, DNAligaseI7ER T, ¥ VP39 K 5 i
K16 CHUE 12—16h. &= AL 3 K H
DH5a i bk, e IFLBR 35 PR (S RN R), I
50 uLFALJ5 I K AT B T~ AR B3R A 38 21 R
W, 7E37°C 44 R 9£12—16h. FFLBFHCK H
K5, BENLEFES AT B VA PCREE o H FH I B
B T100 pL& R R MLBE A (A S 3R+
R 32h, B G #2330 mLEs 755 th 4k 824 K 6h
F FineQuick P id /I 2 o bz 4 332 B 77 & 2 5 H
F SR, 4 SR B SR I% 25 45 T AE WA B R 31
ML .
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1.4 VPIIOEBFRIERAWL

HUBL21(DE3)/# 52 4 41 il (-80°C fri) B T UK
Ak, B 2 W A I pET28a- VP39 f 4 4,
AR EH . B ER AT T LB(7 Kana) P4k |
37°CHEFR12—16h, I8 5 AP EHRHCR 7% 17100 pL
LB(#Kana) F7E#E K _£37°C 150 r/mink% #73h, ¥
X100 pLFEWE# 2200 mLIJLB( & Kana)H 4k 4L
15 7%8h; 11200 uL 0.5 moL/LIJIPTG T B+, 4%
£416°C 120 r/minfiI#E PR LB 72120, LLE S5
H#%i5; BWAE4°C. 8000 r/minZ&fd: T &5 0> 10min,
P LB R 22 1%, PBSE 2P0k 1R, IR LBk L5
Hn20 mLIPBS E &, 1AM hnid & S 1 B0 i 71
DLIBE G B 1 PR i K TR T T UK L, JE IR A A fE
Y1 e M A, A7 LR R I R, A VGRS R4 Ss, [
R8s Ja UG 75, ThR & e N300W, B EIFE 5%
TG, B UERUTTE T LIS, ML LiE NS E B
%7 J5, FHHis60 Ni Superflow ResinZfi{k, VP39-
HISEH .
1.5 VP39%Z = EARIFHIE

KA fVP39E B 5 i IRIEFIR A, WS
Babl/c/N R IEIEF o B R /N BT S 190.2 mg
EAMVPIOEH. R4 AN 4RES, P
FETRBAT LRIESS o FIE S /N BN, 44100 pL i)
VP39 A W(0.2 mg/mL) 5 100 # [ 58 4475
— MR S A RRIR S, R REL A BIRE Y,
TE/IN BRI IS R 5385 45 1 SR B IR /DS BRI S5 3504 9
PR T8 A RS o 9B RS 58 A 7, B IR A
Ao g W] EEEVE ST VP39EE Y RCT /BRI i
o, RN AR BOIRAS T — e A, 7Rt
F) 75 B AE /N AL T 1E % 235K S . SB4 S
5dJE, LB 10%/K G S AE R R, 1)/ B
JRE AT S 100 L BRI 775 B DA /IS B4 BRI )i
/N R —MIER 3R, A 15 mLAEPE IS4 I e, #+
EPE7E37 CHES U E 1h, SR )5 EPE B T4°Cik
FE R 12h, B2 K I 25 0 JE 0 I3 1B AT IR, B
30 pL LI CE AE4°C vk AE FH T 2 S BE Pt R R il s
55, Tl LI 732 5 PRGEAE 80 CUKFEH & H
1.6 MREAEBH Sk

7] 12FLB N 100 pg/mL A VP395E A5
500 pL(0.1 mol/LKINaHCO-Fik%). #4 12FLARTE
4°C 26 A 12— 16h, MR R LR Fd% 4
FERE AV, N3 mLEHZEME, 4°C T E 1h;
{54t 5 BHL 22 vP 3, F) FLAR R 00 1 mL A TBSTZZ itk
TV 6—8ik; 2 bRk B 7 FLARCEE - (I TBSTZE M
##%Ph.D.-12" Phage Display Peptide Library Kit
EEVE UL, $4 10 pL3C P 1 AR 95 F-500 pLI TBST

Z P, IRA G TN GRS I FLER R, E =R A%
E RSN Ih G 288 13E, JFFH TBSTSE Ml iE vt
10K; ¥ VP39 HIE R LA 1 mmol/L Ik B % T
TBS, MINFLAR 1 LS8 4 45 & M 1, fE =0 T 32
B 1 h e (8] U35 00 ¥ 5 o e 5 T SR 1D I B A A N
ER27389137°C J#| ZU 42 B 4h LAY 4 1% 1 14 ; 7E4°C
10000 r/min F E5.C4 579 10min, L FiEE S E
R B OERE; 17 EIE FO NN 1/64K8 FLPEG8000/NaCl,
WV A WIAEAC UKFE HH BUE 16h; 7EAH R 2644 R B350
PEGYLIE, 2B LiE 5, 1 mLAITBSZE il T
AT, RN SE VR R AR i Rk 5k . gkl b
IR E A AUR, 15 B 20k ST 57 15 1K W B AR e i )
1.7 HEZRFIISHR

A — T s R AR O 32 5 i A G R AT 3 R
T, Zik SRR I I, W B A e B ML 3V TR AT
TR IR IE 25N R B, 15 2 e MER AR
b4 A R 2 5] R EEM 735 LUF 81 2 M. AR Ex-
pasy Xl 77 45 34T o M R N R R T4,
TENCBIf R CFER S 2 &H B2 &N
51

p I

2.1 EER S RANEE

&AL GCRV-104 [ CTK 4H fitg t 31 B . CPE Ji5 #2
IXRNA I [ 8 55% HcDNA, i@ id PCRY™ #4753 5] K/
2181089 bp ikt o JEIL XUEFIIEK B i FE R i
B B|pET-32a% /4 L, &8 =W AL B K g AT B8
DA 326 BH P TR, 45 SR 3% B BT i 32 11 9 O BRI A, 2
W r B IR . BHE B TE A Kanai e LB R; 77 2%
W I IR R BUTORL . B RS B AR T, S5 R SR
BHpET32a-VP39J5fi A4 i 2, 25 K/ IEAf o
22 ZJ|AFZESIBEMS T

AR FE AR AT B (BL2 1 #R) 1, A H
PTG VP39 H K EREHF4itk. XVP39EH
FE 1T 10% SDS-PAGEEE IR HL vk I 1 2% T i
Wgeta, 451 BN, 5IPTGE 5801 & A FE 5 A
Eb, i 3 5 108 FRE S 7E40 kKD ZE A4 1R 467 5 I
= AR R B0 13 2 ) _ IS TEAR R B
B — 263, TR UTTE AR - R AN &) 24
WA, X R VP39-HISE [ 7] LA B i Hhis T
PBS; HIW&E ALy a, Pl IR AL 4
G MER S RS
2.3 VP3IZ T ERAEST

¥ VP 398 LIV S s /N R, Hil & BRPTVP 39%
TRERUAR . 3@ Western Blot 77 V24341 BT il A4 (1)
B, K45 B R IIVP39Z HLAE 1110000 K Fa ke
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KRR Y R

47 %

S T AR AE B VP39-HIS R [, [FIREHE, T i 4% (1
% i B PR E BE W4 S 1 TR L T GCRV-1041)
CIKAI N ZHIVPI9OE A, M E #HGCRV-
104 8 44 (1) CIK 48 i ) 52 A 43 15 1, 31X 32 B R bt
VP39% o B P ik v LLAERG IR S VP39 H, BA 1R
R MR A EE /7. TEGCRV-104/2 421 i o 72
o, B 12h LR ERE L LA BT VP3O Rk i
Western Blot4h J 1] LA tH VP397E24h A Tl KX,
FEHEE B ] 1K, RIA IR T 1),
24 MEEATFEREE S

H4EPh.D.-12" Phage Display Peptide Library
Kit e B 5, 050 Wat B 1A e e B 4 38 I 100 ¥ B gk
TR (K 2). g5 R EoR, B4 1R B A8 ik,
WG T A (1 33 P55 AN T 38, — 3 R IEAH 9%, X R
R4 — Rk 2l 5 VP39 A7 a4 45
A W AR AR S (R 1),
25 MEAFIENZIREE

22 3L SEC W B AR O 8 5, P25 4N Wi B Bk AT

0 12h 24h 36h 48h 60h

GAPDH CHED G Wy W W—" —

VP39

Bl 1 7EGCRV-104&4CIK L VP39 [ ({1 KL AL
Fig. 1 Changes of VP39 protein expression during CIK infection
by GCRV-104

VT e
First round of screening

d

AT

Fourth round of screening
K2 B AR B TR
Fig. 2 Photographs of phage plaque culture

240k
Second round of screening

€

DNAJIF . #2#EPh.D.-12"™ Phage Display Peptide
Library Kitist B3 45, B¢l /5 45 5 5 Wi b6 AL R 7 51
AT O IR R R T 4. WP RBR 2
AN, HA5-GCTCCGCGCCTTAGTCATC
ATATTGCGCATCATCAT-3' % 5-TGGCCTCTT
TTTGCTAGTAATGATCCGGTGTATGGG-3'M %
R FH 5 M EE T 1SRRI, B35S 2 1A B
IR T 54 H NN'-APRLSHHIAHHH-C' FIN'-
WPLFASNDPVYG-C'. XFWH LiAF K124 R I
TR 2 Ik 5 VP39 FIAF/EAH BAEH, BARRM
itfe /). BIINCBIER 1 S EH TR AT
LG, T AR 7N B AH DG R 5 VP39 R A T 1
RIAH EAEFH(GR 2).

3 i

R T 5 1 O U R R AT S A A
VD RER) B G, AR T s s A1 BRI R
AL BL S A T 7 A A S R N A LB, X T
GCRV AN [ 3 [A] e o4 % 2 1 (4 D e T 7872 JF
WAL B o W T MR RS BE ML 2 IR B K R AR
TH R 2 B L TR Y e A R R AR A

P, DRItk G BT AR 8 7R S 2 P B 2 W LA
Wb A EZ . A TR VP39
GCRV-1043% 4t B 2 51 D68, AW E w
B A4 H VP39BEA, K% | pET32a-VP39H 20 Jiii

RE Y3
Third round of screening

SkEbiE

Fifth round of screening
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1 R RN AR
Tab. 1 Phage display recovery rate

P te Ay BN [ WAL FE Gl
Panning Input amount Recovery amount  Recovery
rounds (PFU) (PFU) rate
1 3.12x10" 2.2x10° 7.09%x10"
2 8.2x10" 2.46x10° 3x10°°
3 3.1x10" 1.2x10° 3.8x10°
4 8.6x10" 4.1x10° 47x10°
5 2.1x10" 4.2x10° sx10™

T B = [ A /B N

Note: Recovery rate=Recovery amount/Input amount

&2 S5VP3OEEHITE EEE TN
Tab. 2 Host gene prediction for interaction with VP39

F#[K|Gene name & FI/FSlPeptide
sequence

T TR KRS LR

Solute carrier family 5 member 1 WPLEASNDPVYG
A ZR-1 2R S M/IRAK -M WPLFASNDPVYG

oE K L

ﬁfﬁ‘dﬁ fiif425 Chemokine ligand WPLFASNDPVYG
LIRS P HE AL

Retinoic acid inducible protein I APRLSHHIAHHH
8 &K % f& aEstrogen receptor-alpha APRLSHHIAHHH
Toll# 324418 Toll-like receptor 18 APRLSHHIAHHH

-X-CEFF#athA 152
C-X-CEF B T2k APRLSHHIAHHH

C-X-C motif chemokine receptor 3.1

e T RIZB 7 27m I HE R 15 P i 2 R (0 TR  Fr Be
Note: The underlined part indicates the homologous fragment
of the relevant gene with the screened polypeptide

B, B KA R IE RS A3 3] T VP39-HISF & &
F, SDS-PAGESEZL 15t FH VP39 5 4 W] ¥5 T PBS, &
HR/NZIH39 kDo I8 VP39 FH AR ST/
&, A3 /0N B2 AR G 9% (OB BA I 73 VP39 22 T B it
&, Western Blot#h H 1 7 fir il 22 50 B 1 44 B 7T BA
WA B K AT B 21k I VP39-HISEI & 85 1, tAEd
SR A GCRV-104F G CIK 41 i 7= 4= I VP39 55
H, BA RIFHFSM SRR, 5 —J711, VP39
RIE BT BRGLAT AR R IE, 11 Bl 5 8% e i TR P 4
BHFREERIZDRE . @0 R SR
5 VP398R A B A RE /112N AR R
(12 Ik, it SEe TRk fa, BEATLPkIE 254 W6 1 B 4 AT
DNAF . 4550k H % 2 K741, il e £
T 15K IN'-APRLSHHIAHHH-C'% Jik 1 8 5 87k
fIN-WPLFASNDPVYG-C'Z fik. #1521 £ kP
HILENCBI) 5 8 [ SC2E A o, R T 74 B
B IR g B 1 B 1 0 R T 2 KT B B A R
B, PR H AT RE 5 VP39 AfEAE A HAE T .

HE— 20 T A P 3 1 £ 2 TR ) A DG BT AT
Hop JA 2 - 12 H 2 B EEM (Interleukin-1 re-
ceptor-associated kinase M, IRAK-M)FIRIG-1#£5Z

& (RIG-I-like receptors, RLRs){E 1 7% 9% 77 THI #Y
VB FIAE O A B SCHR R 2 3 K, it — 20 S
WG LR TT .

IRAK-M X FRIRAK3, #&—Fh 22 /75 & B2 i i,
FETLRsHBES () i Fe i e s ™. IRAK-M
(1205 5 e T — 26 [ B G2 1 e 1 i AR A 5
DI R, 20184F, B 61 4 A IR AK-M % [F 45 3
Y8, MR FWIRAK-ME A 7] fECIK 4 il 5
MyD883 & Az Ff- AH BAEFH . 41l CLK 4 Jfd 4 1)
IRAK-MII| 2> S8 45 F /1 228 (IL-8). IL-65F % %iE
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SCREENING OF PEPTIDES INTERACTING WITH GRASS CARP REOVIRUS
VP39 PROTEIN BY PHAGE DISPLAY TECHNOLOGY

LONG Chen', XU Ning', XIE Ya-Qing” and LU Li-Qun'

(1. National Pathogen Collection Center for Aquatic Animals, Shanghai Ocean University, Shanghai 201306, China;
2. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: VP39 is a protein encoded by S9 gene of type III grass carp reovirus (GCRV-III). In order to study the biolo-
gical function of VP39 protein in the process of GCRV infection of grass carp cells, the sequence of VP39 gene was
cloned and the prokaryotic expression vector PET32A-VP39 was constructed. The fusion protein VP39-HIS was ob-
tained by using prokaryotic expression method. Mouse anti-VP39 polyclonal antibody was prepared by immunizing
mice with VP39 solution protein, and the antibody was evaluated by Western Blot. The polyclonal antibody was used to
investigate the expression dynamics of VP39 protein in GCRYV infected cells. The results of SDS-PAGE showed that
the fusion protein of vp39-his was well soluble in PBS and the protein size was about 39 kDa. Western Blot analysis
showed that the prepared VP39 polyclonal antibody could recognize both the prokaryotic expression of VP39-HIS fu-
sion protein and the expression of VP39 protein after GCRV infection with CIK cells at the dilution ratio of 1:10000,
showing good titer and specificity. In the process of virus infection, the expression of VP39 was low in the early stage
and high in the middle and late stage. Two peptides were screened by phage display technology for specific binding to
VP39 protein, and further bioinformatics analysis also found that 7 genes in grass carp genome had homology with the
peptide, indicating that these genes may interact with VP39. In this study, mouse anti-VP39 polyclonal antibody was
prepared, which provided a new immunological method for GCRV-III detection. The screening of binding peptides also
laid a foundation for the study of the biological function of VP39 in the process of GCRV infection.

Key words: Grass carp reovirus type III; VP39 protein; Polyclonal antibody; Phage display technology
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