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& E: IRTEE [ Hsp70 & — i o TP AR A AR RR A0 MRS 0 rh A 1 PR 7 ZEAR R (T T & I8 i LR
91 RERAFIIRE R A AR . O T HRSE Hsp70 8 P 2L W A0 rP T K 45 1 A 243000, 38 33 PCR K e
Hsp70 25 113 [H 27 51, by 8 J5A% 22 ik 844 pET28a-Hsp 70, I A% #3K R4, i3 335 Hsp70-HIS Gl & 8
P, 1) T R R s B2 AR B o 1 RE 0% 55 13 8 4 Hsp70 26 (1 19 2 K7 41, IF3m 1 NCBI #E47 B0 43 M7 . SDS-
PAGE HL k25 43 Hr 22 B , Hsp70-HIS fili {5 25 1 7] 78 PBS P4 M s i L 28 1140 T80 70 ku 2847 5 3 2 X6 0
TATEAE P 00 7 2 3G T JR 7 SR P A7 8 1 2% 22 KT 91 8 6% 9 Hsp70 2 11755 J3 5 4 s Dot Blot S5 50 5F i 1 Hy
B 5% 22 KT 5115 Hsp70 25 AR AR s 58 1 R 40 328 22 K% 90 B9 VE P SR FA [ e B ) 22 Jik A #5E CIKC
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Xof NCBIUEHE 12 #E4T BLAST 29087 )i 42 30 0 40 5 DR 2 LA % 0 40 0 i 9o 745 35 PR 4 A AE 6 2B 1, X e 2R 1l
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6 1 M, 4 R A PR ST TR FH Hsp70 A1 T AT FH 22 IR AG 0 10 K A0 45 1% 1271

PR R R B P A B 4 5 . Hisp70 1 3
EURe s E AR R B S U L IX =
] A 55t o LA ol A 32 22 ) e Bl 2 A
ATP 254 147 5 K S ATP, IS W) 45 4 180 1) 345
A B K PR R 3, AT A HE £ K B Y SE K R T
&', Hsp70 i £ 75 J8 e b B rp 403 U8 AU EE £
o, —J5 I, EIE I R R R G R R
T SR FMPORTERE . D3 — 7 e EE AT
PLHERF Hsp70 (Y IE# DIRE, 4 F B 2 4R 508,
I A i A0 P R B A Bk
Hsp70 759 5 B e o F v BERR O 47 18 -4,
AT RERER B A A, 31X — 52 44 1 S e 1 ML A5
ARG . SR, H AT Hsp70 £ R 3 h
IVE A Tk — DR

I TR A4 Ji2 78 £ R (Phage display technology )
L IE T 1985 47, H 5 H A AL - B A 2]
W T AR S DR 2 1 A o 7 2, 1 4 S 1 22 IR sl 4k
FEWE B AR ST T R o DTG 2 A 7 R o
22 JR e 90 1) I TR S o K AR R ) s
B3 CARBL IR 2R3 ) INASCPE it 454
VORIV B 5 3~5 500k , vl & 4 5 $ AR A 4 5+
PEZE G RB 7 AW R A, 38 3 ) 6 o L g A
FUe TR R B R B R 2 IR F
5| LKWGHVY 5 PPE17 2 1 HA B 3% A0 H.AE
FH o SRMLAESE— 20 Ry WG oA A R s B R i ik
BSR4 A AN FLAR SRR 40 M Y 2 K, X
S 22 RO s B G A o 1 3 T R AR FL R
I P2 W RGBT R A W TR AR R R R
FEHUARTE R s v a2 ) i v R i B R
J1 5 g 2 W AR IR T BRI TR T
H HEsh T AR A R R

AW 5T 8 32 46 # pET28a-Hsp70 20 Jii %
FIH R A% 8 R G 4lifb s Hsp70-HIS fil & 8 1,
FR4h G i P AR S s R B 1 5 Hisp70 B =i
AV Z K5 . RS, R NCBI AU 4 Xt
XL Z IR A AT AR AT B A o b, S0 AT e S
Hsp70 tHEAEH G EHE A . AR EERER
Hsp70 4 T B8 K LA 40 i W %) 95 B J8% e v (19 4
FH, 4 73995 5 5 1 6 200 B 9 A AR FH AL 4 41t
B VLA | IR B B i SR FNA T I ik B IE K
BESE P FLAL

1 MRS
1.1 #F#

I 4 M (Ctenopharyngodon idellus
kidney, CIK ) 4= 52 56 28 f K , J A2 A5 4l Y Trans
Sa..BL21 R il £ 4% B2 P9 VI g BamH 15 Xho 1L
N T 4% v il ) & 4R W T4 4 A2 W), Prime
STAR Max DNA Polymerase *k Il T TaKaRa 2
Al
1.2 Hsp70 ERE Y 18

H CIK 41 T 37 °CHREFRA P 2 h AR e
JI , A AT S5 g il CTK 4L, i H: Hsp 70 2
Fad ek, ZBREEFRIL IS MA 500 pL ¥ Trizol, fifi
Trizol- S U5 2 FE WORE & P 1Y RNA 5, bl S A i
cDNA, #itJFiERIRIR pET28a-Hsp70 (1514 :
F-5'CCATGGCTGAGATCGGATCCATGTCATCA
GCAAAAGGAGTA-3'; R-5'TGGTGGTGGTGGT
GCTCGAGCCTTAATCCACCTCTTCAATAGT-
3", FIIFH A5 0 cDNA 1B M AR, R A PCR L™
B4 Hsp70 4K ¥4, PCR ZHBEE .98 °CHill
105,60 °CiE Kk 55,72 °CHEMH 90 s, THFR 34 1%,
72 °C 4k £E FE ff 10 min (TaKaRa, RO45A) . f#i Ji]
1.5% 3 N M 856 JC Fi K 4 B2 7 J ) PCR = ) kA 7
KRB A5 5 2920 2 200 bp K/ BARSEAE , 5
NCBI I Fr il i 251 K /h—%, fii 1 PCR &lifk
T SN A R B A T 4l Ak I A 3
1.3 RiLH K Pet28a-Hsp70 MBS L E

Z A& Pet28a i i1 XL D) 457 A A7 il U A 451
fIREY] KR K :Bam HT 1 puL Xho 1 1 pL. %
14 1.5~2.0 pg . Flycut buffer 5 puL. JC#H /K #h 76 &
50 uL. K BC & 47 A 4K & T 37 °C 15 min, 80 °C
20 min S5 . M EEY) RN Z5H Sz B H
M #Ak4lifk . 7F Basic Assembly Mix I/EH T,
W BliA L (% Hsp70 JE (K] 5 28 A e FR Ve B e &4
%, LW KANFEZE 10 pL , 50 °C F JZ i 20 min,
RN S5 R G  BIRA PICE Tk R ILRD ; B
J , F P AL S Trans 5o 2852 2540 IR
80 uL 1) 41 T = M AE & Kana 1Y LB 55 3% V- # ik
FTURAT, 37 °CHEFRA it 5, Bl Je 2 BB TRV
HEAT P PCR %7 o F % 7 PHME A TR V& #E | mL
(LB 55323 (N E IR h 3R 2 h, B Rl =
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1272 SR C S N S SO 34 4%

200 mL 4 LB 15 97 3 b 4k 2 55 5% 3~4 h, $2HCH
() OB IE 26 = A T AR TR (B0 ) I A R 2
AIHEATI
1.4 Hsp70 EBRIERLAWK

5 28 3o I P A DA 1) 2 Bk pET28a-Hsp70
Ak BL21(DE3 ) Bz 540 . W HR 80 wL T ,
7E LB B5 354 (7% Kana) B AR, 37 °CHi 5%
FA IR, PRAE RS TRV A 200 mL 7 Kana fith:
) LB 15 3% 3L rh 7 8% | %) OD,, fH 35 £ 24 0.6
IPTG 4% =& U JF 1 mmol/L, 16 °C . 120 r/min
BREARDHFESFEARERE, IR RN
P 4 °C, 4 000 r/min 2.0 20 min WA TTTE . ¥
DUVE B B AR VKA TP AT 4 W SR Rt . AR P
UUTE A8 I A s BRI S mL B A28 P A
[E] A A 1 mg/mL 935 B i, 3 DR TR B 1 ) S 7R
VKU R E 30 ming A AR R R RSP VK X
VAT AR AL BE , S s AL HS AR S s, DR BEN
250 W, H 2 FE AR B WL, W5, fE4°C T
L2110 000 g 5.0 20~30 min, YT 85 244 i 1) | 5 5
VK B . BN BT s e, 2R
his A% 8 1 2l Ab i & (i3 = RAEYH R
AR E] L, P2229S) BEH]45%F HSP70-HIS & H it
fratifk.
1.5 BEEEXESHSIHE

Hsp70 £ H F 0.1 mol/L ) NaHCO, i & i,
100 pg/mL A9 B A 12 LA P, 96 Hoi A
4 °CIFEF 12~16 h; E F 58 UG BRI, 4%
12 LA A 2 it i B BH 2% v it , 4 °CEF P 1 h s
JH TBST 28 Ml 1 1k 6~8 K 5 A 415 W5k 11 4 Jrg /s S
JE LB AT, ) 2 % FE LA R in A 500 pL i
1 TBST 28 Py 7 BE 0 SCPEWE R A, 3R R &
1 h (MR AR BE A8 5 2 U AR ZE 6 5 KBk LT
Jei F TBST 2 i 75 1k 6~8 Y5 11 1% 52 i 1) £L
BN 1 mmol/L %) Hsp70 25 1 WO B 42 45
A FRRREATE AR R . TEERAMF TR
SNRA Y1 h, K Ve HEAT I, B PR B
F1%) I T AR 75 B% 25 ER2738 T Bk v I 7E 37 °C T LU
JZ0 4% 3 5 X 5% 4 b, SRR R AR P
4 °C A4 F LA 10 000 r/min 2.0 4 54 7247 10 min,
B3 W A 1/6 /R FH 1) PEG8000/NaCl 4 °C
VKA R I 1 A e B AR T BE , 35 RIS 6 PEG DLUE P
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UG, 2Bk I WS DUV (6 TBS 28 M itk 47
WCFTIR AT, 55— % 1) s TR AR 0 22 DA B2 7 14 52 1
W5 LA A 2 B i A R Yk BRI B AS: = 48 0 1k A g T
(ST AIR S
1.6 Dot blot & & SL16

B 28 ok IR AL IS B9 0.22 pm ML) PVDFE
F 2 T S ming A EE AR B 2 BRVA R L 7 A
SRR S5 B A (] B 04 79 22 JR s i o
7E PVDF JE I, % B i E 5~10 min {f H B 15
1 111 5% (4 I Hi 2 15 (PBS Wi ) 5 PF AL 3 2 h; 3
P41 58 1 2 bR PR, I A &4k i Hsp70 25 (%
TWCE IR IEE 30 min; 1F F 58 U LR E AR,
A —$T (Hsp70 S, e FH i) , 4 °Cid i
' B i PBST PRI 4 1K, AKX 10 min; 3=
254 1 h; PBST k¥ 4 WK, £ YK 10 min; fifi J
ECL ik (HE/E, i) 630 s, FH 2R (%
PGHAT IS RS R4
1.7 ZHRAYEE

FH 7S LM 85 3% CIK 40 J , 75 40 i 5 0 =
80%~90% J& , F i BEAS 1] Y 22 K15 R A [) e i
Y5 75 400 L 30 min ( 22 IRV B2 0.10.20.,50
100,150 pg/mL ) ; i A 250 % 73 25 AR 421 1
T B A7 I g IR 25 -TX 01 8% 4% CIK 40 g ( HE ] 44
F 2 K0 E VR EE) L 1 h 5 e 5% 2 15 15 35 30t
TRFFZ I . CIK 4ffi7E 18 hJ H 3] & CPE
J&  BUORE 1) Trizol ¥4 $2 HURNA Jf-44 i i 5f
(TaKaRa,RRO36A) , K WAK R (F 1), [
A4 ,37 °C 15 min, 85 °C 5 s,4 °CI{E A7, Wikkh
ST BY 7R W FEAE 5 = K I A A, AR F TB Green®
Premix Ex Tag" A7) & (TaKaRa,RR820A ) 15 FH il
BEIRR(FR2), 7R LR &8 PCRAX L T4
W, DLefh B-actin JEFRE NS L, HARS 9
J¥ 512 I RT-PCR 5| ¥))7 5 3% (% 3) . HIIEH
AH XT3 35 AR 4 27 iz 5, Bl GraphPad
Prism F {4 E A7 B 22 2250 HT

R1 PRERRER

Tab. 1 Reverse Transcription System

{744 Fk Reagent name 1A Volume
5X PrimeScript RT Master Mix 4 uL
5 RNA Total RNA 1000 ng
K 7K Sterilized water 16-X uL




6 ) L, 4 R A AR SO 2R 11 Hsp70 A ELAE I 22 JIk (4 i 15 K HoA) 26 i H) 1273

R2LAAEEPCRER
Tab. 2 Fluorescence Quantitative PCR System

{7 4% FK Reagent name AT Volume

TB Green® Premix Ex Taq™ 10 uL
1E 1514 Forward Primer 1L
JZ 115149 Reverse Primer 1 uL
DNA #iit DNA template 2 ul
KK Sterilized water 6 uL

1.8 ZEEREFEIIHHT

R A 0 PR 4R S 2 U5 B A5 4 FH M3 TR X 5 =
A IS TR (S 90 08 A0 24 0 0 o, PR B ALk
W25 A~ W5 TR B 2% 28 4 MER AR )N R AT R 91 4%
Bt o 8 F SnapGene Ji {4 K5 I 1y 245 S5 8 135 Ry 22 ik
JF41) , {di I NCBI ) BLAST I GEH 07 245 5] it 19
2 Z K51 5 0 0 D) % o 0 IO g I 75 3 IR SC
JEFEAT L X, a2 b A AR RN E A 0 16
Hsp70 HA e 0 B AE T BErE R 1 .

2 %

2.1 EFEWgE R HEE

CIK 41l it 4 B RNA I 2 #% 5% & ¢cDNA, £
PCR 4" 34 J5 15 2 (1) K /N2 Sk 2 220 bp 19 F B (&
la) , P84 J5 09 HAr b BoiE #2581 pET-28a 2k f& H
pET-28a-Hsp70 ¥4k Trans Sa iz 540, DA
i 36 ) IE A Y T R . TV PCR SRR, BT
Pk iy 8 A~ BRLBA 7 X5 5 BH M B N, L% o A
B 1b) o 2505 Y BRI /IMA R WA &
% Kana ) LB 35 F B p A7 1 85 5%, DA R H
PREAMRR PR K . Sl Y e, N ER
H R ERUTURL , I HR B TR % 58 DU AL
HEAT 3 I 4 B o I 45 S R, pET28a-
Hsp70 RS & 2, H br 5 R4 A7 5
BIE#TCIR .

=3 EHR3Y
Tab.3 Primers used in this study
B Em(5-3") S e (5'-3") S
Gene name Forward(5'-3") Reverse(5'-3") Application
JX01-VP7 CAAGACCATTCAAGACTC TCACTCACTTCGACTAAT Real time RT-PCR
B-actin GATGATGAAATTGCCGCACTG ACCGACCATGACGCCCTGATGT Real time RT-PCR

Maker Hsp70 Maker 123456738

bp bp
3000
3 000 3000
2000 5000
1500 1500
1000 1000
750 750
500 500
250 230
100 100
(a) Hsp70E A v (b) F7EPCRYE
Cloning of Hsp70 gene Colony identification by PCR

Maker. FR#EH) T 50005 1-6. F 7% Hsp70 LK PCR Y474 .
Maker. Maker 5000; 1-6. PCR amplification products of colony
Hsp70 gene.
El1 Hsp70EE PCR ¥ 18 7= B ik B
Fig.1 Electrophoretic profile of PCR products of
Hsp70 gene

22 EBERAXRBEWBMESH

250 7y 1 2 1) pET28a-Hsp70 Jin R 4% i 1k i
BL21 H, i 3 4 BH R TR V% )5 7 A LB W M43 97
H AT 8 AN IPTG LAE S Hsp70 25 FH A9 KL
Bk faifl . {8 10% SDS-PAGE #E i B, Tk
X AtiAk 5 i B URE S AT 0 B B 0 R 2

SEE R AT Y A T R AL o 3 A AR
FIAT IS S5 SR E AR M A A S S
AT FURE S TE 70 ku BRI A4 25417 25 454 4 1
B, R EREAMRBEE T ARAS. £l
PR AL IS DA L3 i R RE AR AR R B 2
T4, U4 Hsp70-HIS 25 1 B 48 5 2 7 i
BRI Wb . MAEDTIE SR R
SR 2% 43 A, B2 ] RBAF A A ST 2V 1 &R E
Jo7 B A 200 P A3 o ik S5 SRR B, Hsp70-HIS
FE A REE R A it T PBS B vhilirh . &I Wi
WAL, B B TR 70 ku 2247 B LY 5%
SN B AT L (1 2) .
2.3 IEEEIGEREE S

R P& Ph. D.™-12 W5 1 & & 7 K & (NEB
China) B 15, Xof 4 5 Wk B AR Ve JE R 4™ 38 J5 1) 3
JEVEAT T (B 3) o ARG AT LA R el gy
(A 45 S I 7, B A O 228 KR G o W R AR T
ARy W E T, R B L 0d —FiE AR o &
R E (R4,
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1274 B SR S S E S N S SO (4 34 4%
M123456 78910
ku
100 i
70
55
40

M. IR 1 SR 2. ESAT;3. DONE;4. L5 DEN LUG6. YR 2 UG 7. BRI 18, DRI 2 09, BRI 3 U; 10. BEB 41K,
M. Maker; 1. Induction; 2. Noninduction; 3. Precipitation; 4. Pyrolysis supernatant; 5. First wash. ; 6. Secondary wash; 7. First
elution; 8. Secondary elution; 9. Third elution; 10. Fourth elution.

B2 BHAZEAHsp70-HISFSRIER RS

Fig. 2 Induced expression and solubility analysis of recombinant protein VP39-HIS

Rty

First round of screening

2B

Second round of screening

B3 MEATHEFRA
Fig.3 Photographs of phage plaque culture

3hEIE

Third round of screening

R4 HERERREYE
Tab.4 Phage display recovery rate

THEHEL SN )3 I i i &S
Panning rounds Input amount/(PFU/mL) Recovery amount/(PFU/mL) Recovery rate/%

1 2.13 x 10" 5.6 x 10* 2.6%107

2 2.99 x 10" 3.7 x 10° 12107

3 233 % 10° 4.0 x 10* 1.7 %107

TE SR = R S AR AR

Notes: Recovery rate = Recovery amount / Input amount.

24 EEEFENZRERE

283k 3 AR RA O 8 S, DR BB 43 AT A
EEECT 25 AR B, 3% 482 F 64T DNA
. MR Ph.D.-12™ WA /R 22 Bk 223571
£ (NEB, E8110S) B Ut Bl 5 , e 4 i 16t 1T WG 4%
Y5 Hsp70 2 FIAFAERE A BEAE Y 124 2 K

JEHI(FR5) . XM ARZ 500 :N-GWHCTDT
VCVDT-C'HIN'-TNCTELLCFIDG-C', W4 £ Jik
FE T o R v o e T N T 6 R S IR, R
WI'EAT5 Hsp70 & FH HA BRI SRR FSs 5 e
i

x5 SHsp0 EEHRUELESHESIKFETIST
Tab. 5 Sequencing of the specific binding peptide of Hsp70 protein

HNFEH HHFY HE WK
Gene sequence Binding peptide Number of repetitions
5'- GGTTGGCATTGTACTGATACTGTTTGTGTTGATACG-3' N-GWHCTDTVCVDT -C' 6
5'-ACTAATTGTACTGAGTTGTTGTGTTTTATTGATGGT-3' N'-TNCTELLCFIDG -C' 5

http://www.shhydxxb.com



6 1 M, 4 R A PR ST TR FH Hsp70 A1 T AT FH 22 IR AG 0 10 K A0 45 1% 1275

25 EZREMFEE C'¥4 5 Hsp70 % 117710 A0 EAEFH , 6 2 7 R 30 E
FIFH Dot Blot #f — 2 I Hsp70 R4 (%% Sl 26 W) 3% 2 1o 11 T4 52 300 vk 8 A4k g b

MEEXER, EREWMEZKFHNN (K4,

-GWHCTDTVCVDT-C' il N'-TNCTELLCFIDG-

N-GWHCTDTVCVDT-C' ® @ #® & @]
Anti-Hsp70
N-TNCTELLCFIDG-C @ @ @ o
N R,
§F F & & R PR
S\ NN e :
5 Positive  Negative

control control

FE P AR - Hsp70 2R (U IR 5 B XT 6. PBS S Jig 4
Positive control: Hsp70 protein as substrate; negative control: PBS as substrate.

El4 Dot Blot IGiE 2 #7
Fig. 4 Dot Blot verification analysis
2.6 ZRIPFZEHMNEM T 2 KA T 1932 , GCRV ik 27 42 i 52 00 264
W W 45 2 B 51 N-GWHCTDTVCVDT-C'  FHE A S (0 R R B2 BBk £
A N'-TNCTELLCFIDG-C' ¥ F& # #¢ J5 -3 & MK N'-TNCTELLCFIDG-C' B & I 52 3 1 3% ¢ if
CIK il f5 , %< GCRV TE4EA A S 284k, 45 e ee i il (BB B I A Ik S ARk
R R (ES), ZIKN-GWHCTDTVCVDT-C'[if

5

skskokok

A~
T

Ratio
(VP7/B-Actin)
Ratio
(VP7/B-Actin)

Q
Qé&\“\) o}&\) \6& \é\\) %&&)
Q¥ oY Y ©
N » ) NN
(a) ZJIKN-GWHCTDTVCVDT-C'4b (b) ZIKN-TNCTELLCFIDG-C'4h#
Polypeptide N'-GWHCTDTVCVDT-C'treatment Peptide N'-TNCTELLCFIDG-C' treatment
FEARIEL 15 oo MR SR 22 5 B 35 (P<0.000 1), 75+ AR R 2 el ik 3 (P<0.001) , 7+ R R 22 85 ik 3 (P<0.01) 5 &5+ R 3R 22

S
54 (P<0.05).
The bar chart includes "****" to indicate extremely significant differences (P<0.000 1), “***” for highly significant differences (P<
0.001), “**” for relatively significant differences (P<0.01), and “*” for significant differences (P<0.05).

E5 ZiKAET GCRVEHEL

Fig. 5 Changes in GCRYV replication under peptide treatment

2.7 X0k & BRERE B T LR SCE kAT BLAST Hx, 38 3k Xof AH B AT E
i NCBLUE S XS 0 2 A 22 KPS R4 T (BAY LU 16 1 LT 6 R EE F1 5 Hsp70 2 FIAFTE

FEXS oA AR B f BN SO L R B 0 i s 2. R R ELAE I (3R 6) 0
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1276 N i3

PN

34 %

6 Hsp70OBEEEZEATN
Tab. 6 Prediction of potential interacting proteins for Hsp70

FE[A Gene name

M ¥ Peptide sequence Per.Ident

B IR BE R T-3Z 4 Tumor necrosis factor receptor

JE£F 28 -2b Fibrillin-2b

AP -VP41 GCRV-VP41

THZEEF0 GTP Hfj Interferon-induced very large GTPase
B2 4 e e Bk EE | D Membrane-bound immunoglobulin D
F AT PR3 B -VP2 GCRV-VP2

WHCTDTVCVTCV 94.31%
TNTVCVD 85.71%
TYVCTATVSTM 80%
AEIQELLCFIDKKM 100%
NTSLLCFITGFFPS 85.71%
TWALLCEVSR 80%

3 e

TERBE ARG B R, 1m R A e
PER T R R BEER, S SRR
FA AN ERER s B I R S 7 S U i B o o}
T A R E R G, A T T IR S
o B R M R . WSRO
PR N By A I, PR s B L R, L
J& Hsp70, 7E R X 4H 0 5 5 55 G2 AR & 44
BIVEH . Hsp70 128 35 76 G 0 IRl 3 T I 5 4
L, BEVE R o FAEE S 5 40T RE , (A S 41 i
79 e RG> SNBSS A Hsp70 A
IUAE R 5 TR S 5 4l ) 1E 5 D Be , 1 FLiA g
A Ay 4B PR B HILAAR 194 J5 R 928 LA R e R 4 2
ZG R R, 5T Hsp70 25 I S BE
R | A RN P Y RN N 5 NS B U =1
AR BE K It 22 ISR P 91, KRR = T 5 B sy
TR NS G REYE> 2, AT Hsp70 76
AR S HAE GCRV B AOVE R ARBF5E 15 58
YLl IF4lifk Hsp70 3L K, #4) 3 T pET28a-Hsp70 H
AR, R FH IR ZR0E R G i3 14 Hsp70-HIS fil
HAHEH. SDS-PAGE &M, EH T EA N
70 ku, SES TN —. Eid R ARR AR, %
—HRiE, AR TS 5 HspT0 45 G R ER
iR ZIKFS) . N'-GWHCTDTVCVDT-C'(E & 6
YK ) M N'-TNCTELLCFIDG-C'(F & 57K ), %Lk
Z K R G R R I E A5 Hsp70 8 1] e H
BHESRINEEARE S Dot Blot /M Bl 1 ixX 4
Z K5 Hsp70 MAHEAE R . i — 201 2 ik 7 52
95 R, 26 0 0 J 10 T 2% 22 KRR B s g
F A GCRV J # 9 & 1l . & W1 IX 2 2 kv fig
i 3 10 Hsp70 B 409 75 D) BE oK 5% % 75 =
il 22 KPR I 75 A A JR T ) 2 B B R HEAE
FH AL T AR A0 LR 2 Rk A2 i
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s K e ki 5 D) RR A 42 HALHI 2 4E . BFSY
T, Z RT3 i 2 RS AR R #E AR A 240
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Screening and preliminary application of the grass carp heat shock protein
Hsp70-interacting peptide

TIAN Xiang', HU Guangyao®, LYU Liqun'

(1. National Aquatic Animal Pathogen Bank, Shanghai Ocean University, Shanghai 201306, China; 2.Key Laboratory of
Freshwater Aquatic Germplasm Resources and Utilization, Ministry of Agriculture and Rural Affairs, Shanghai Ocean
University, Shanghai 201306, China)

Abstract: Heat shock protein Hsp70 is a molecular chaperone and central regulator in maintenance of
cellular homeostasis, which are present within the compartments of almost all organisms and cells and play
important roles in promoting protein folding, transport, remodeling, degradation, and other functions. The
whole sequence of Hsp70 gene was synthesized in vitro and the prokaryotic expression vector pET28a-
Hsp70 was constructed. Using the prokaryotic expression system, the Hsp70-HIS fusion protein was
successfully expressed. Peptide sequences that specifically bind to Hsp70 protein by using phage display
technology were screened and analyzed by NCBI Blast. SDS-PAGE demonstrated that the Hsp70-HIS
fusion protein could be well solubilized in PBS, and the molecular weight of the protein was about 70 kDa.
Sequencing of phage spots revealed the presence of two amino acid sequences in the phage display library
that can be highly enriched with Hsp70 protein; Dot Blot experiments verified that the two amino acid
sequences screened interacted with the Hsp70 protein. In order to uncover the role of screening amino acid
sequences, CIK cells were treated with different concentrations of peptides and infected with GCRV virus,
and the qPCR results showed that the replication level of GCRV increased significantly after the peptides
treatment. Based on the above findings, our homology analysis of the NCBI database revealed the presence
of eight groups of proteins in the grass carp genome as well as in the grass carp reovirus genome, and the
homology suggests that these proteins may interact with Hsp70. In this study, we screened peptide
sequences that could be highly enriched with Hsp70 proteins in phage display libraries using prokaryotic
expression system, phage display technology and other technical solutions and verified that, At the same
time, homology analysis was performed by NCBI so as to obtain the proteins that may interact with each
other, laying a good foundation for the study of the biological effects of Hsp70 involved in the invasion of
Hsp70 viruses during heat shock in grass carp.
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