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# B M EPULEE R bk A O 0 B B I 5555 BE ( Grass Carp Hemorrhage Virus,
GCHVyy ) BRMERESG T. RARE . £YELNERENRRETRRFENZE SURAEHA
ERAAELREEEK USES AREALMN N-REANEAILBEFH. 2R EMRHT
(Bicpanning) B ELISA 3Rl G, MEEFEPIREL 16 FS5HRERRA NSO HTE, P
AAFANTEREFT BT RNAEE K ARTHEH. RO RANEREENE
(TCIDy) FREL T ME. REREEEEH AT LESEH THHRET R, HITHHinEEn
FITER . ~

e 3] ﬁﬂgﬁﬁﬂ.ﬂkﬁ,ﬁ%%ﬁﬂﬁﬁ Hﬁﬂ;‘ﬂ&ﬁﬁ(GCHV)B?S ﬁﬁ#gﬂt

WL, AT AT R ERERIETLHRRERN, H SRl REBES
RZEMEERAFREMEGHIERETFRBREPH I HILTXBRE; TS HXBR
EREKESRNEAR LHRER. TS F0RZEMNIRFIMEELIER. HE¥R, @itEE
FRRALFCHLERERN LREHERIKE. TABEORZEMT TR BERYNES
HRSHREMBILER, HEZRITHORETR B HERHNER TEERTSAT
PR EE R E R B RA DS FEYR BEHEH
HI O R R RN AR ET Y T kAT a FRESRAENRERH
Bt MHEMEF AR, A —TAFHAAH A HRARESH RS, kTR ERL. HEREH
BEH. ACHRGET AEVRERREN SE &5 ARSI RES S OEKS T, 3
RERESHTARE HERERE, X—FHRRRRTEAKESEREXIRETRER
Tl &Y BT BB, 3 0 B AR B AR AR TR A R HIT T 28

RS Tk

1 M EEHNRREE(GCHV,, ) R E TR i X, R Trel AR R i F AL A2, mk ke
Eigft.

WrH AT, 1997 —09— 11, & @ AT 1998 - 03 - 27
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: REONE. BRERd R ERRHESFESHE(CIK) L, A RIS R R R R E T T
FHEAERSGES R R, S22 RO, ST ELE B (30%.40%.50% ,60%, W/V;13 000
g0 T, 4 I ERER HORETE MTIEREES 1,38 ¢/ml), & TM # (100 mmol/L Tris-HCl pHS. 0, 10
mmol/L. MgClL; }iE i S, TG {bamEmi LS.

3 REARNHERURRERIE ARAREWS R 2% MBS (PTA, oH 6.9) i, £ JEM-100C 31/
FREMBETUECERFEENAES, WE 1. B 53556 Shimadzu, UV-300) 5 3] 7 63 260 nm 1 280
nm LM A HEERBEREMS. BAR M EERNERARASE.

4 GCHV,,B9EH¥EHFL SR IRMOI7HET BEFBEOT . EEAMECER, MA 19.6 oL FHEH
{(HIEHTE 3.72 )T 4.4 pl. 1 mol/L NaHCO, (pHE~ ) K G B & L2 WA 2 mL 2 mmol/L NaAC{pH6.0)
{#& NHS-LC-Bicun 0.5 mg/mlL), EE#HE 2 h: A 500 ¢l 1 mol/L. ethanclamine {pH 9.0), EB T HHE 2
hidHA 20 pl. 50 mg/ml dialysed BSA X I mL [ ~TBS TR B S, BEEEA 3. S ml; RIS EBIEE(30-kda
Centricen ultrafilter) L4, 6/5 FH 1 ~ TBS M TBS/azid 8 H— K, &N 160 oL, HRBE, £ ELN
BRI 85.75 pg/mls

5 WWEEREE AR DNAMEE USES{TS) hEAHM LK FREE, XBTE KOUK N
ZHRE.

6 FEHLEKEEG ORI RPLRE i SIMESIE | K. Scote. G. P. Smith 87 AT, A EBFFR
FA B W LIRS I LB T {7 B PR AR SR 2F (S R 1 -4 B AR 4B 00 TR Bl = W S A 438 & 7 B ( Biopan-
ning) S {LEE i, UEH RS HNEEE . F WS L IC#[20,21]. 1. GCHV TR AT EETA Y
W2 85—, 2, SRENSEDREENRGE ZLFRBEASENE, UEGRS S THMBEER 3. BEFH 4. ¥k
KEDH B KoL), I R R SIRE S MR R B T RE A R Ak, R A PEG SR MOTIER K ),

7 ELISAZEERESHIOIERSRIE 1.7 LB FH(H Tc 40 pg/ml, Kan50 pg/mL) b, HILE I Fdkik
BRI EREER AR EE #HES Imh LB(Tc 40 pg/mL:Kan 100 ug/mlL )} REH. 37 CH
HFRERER 24b: 2.5 1. Sl HHREHEA L.Sml BOEH, EH L oo, HFLHEE [ 2ml. BER L
HFrh; 3. A 16% (V/ V)R PEG/NaCl, EHES), 4 THELE. 4. 8.0 (12 000 r/mm, 10 min), Z LiF. B
T ETneRE ;s BNESBRT IoLTBS P, HFEEL2ERE, B0 min), BETFEY: 6.
WA LS 1 ml, HEER—ELER MA 16% (V/V)H PEG/NaClL RAMR S 4 CHEME; 7. 8L
{12 000 z/min, 10 min), Wi LR, BRIEHENRE; 8 BT £HRT 110 Ll 0.15 mal/L NaCl, &L
{12000 ¢/min, 1 min); 9. B LS E S —B.0FH, 0N 10% (V/ V) Imol/L B8 12.2 pl, K 10 min, B
L£2¢12 000 r/min, 10 min); 10 JUEHEET 400 ul. 1xTBS, 4 THE, £HE X 5> 10" particles/mL), & F —
# ELISA 3130 11.7E 96 L Costar #i b, B4LPIRA 90 L. 55 {4 f) BB B2 (5 > 10" particles) & 10 ul. B8
(10 ), 4 THOEALT: 12,4 Castar 25 7L, B TBS/ Tween (0, 1% )W 2600, TS wit— K, 13. &b
AELAC A HEHE 350 1, 37 THE 2 he F THS/Tween(0. 1% )i = 3K, TBS Wi — K 14. ST IWA 100
ul BB BioGCHV(S pg/ml). 4 CHESR: 15. FHH TBS/ Tween(0. 1% Yl # =3, TRS Wi — 3. MMA
100 oL EF B EAEER-SW. 37 THE 2h; 16 1 TBS/ Tween(0. [ % ) M i Costar % & fL=1K, TBS #f
We—t 17. TN TR 100 pl. ABTS B 18 SREFGHE | b AETEILEES, AERRA{
ﬂHE -‘!\-unZt A.zus{ﬁr

8 FAMMEESTRAMEEHEDNNIE TRMINEL LHPFMTF - EERHH CIK MK 96 1l
Costar 355 A LR, WA 6 uL ERTIAMMEETE. 28 TRFEPER 30 min(HIERESHRERKSE
&Y. WA Costar A ILHM 10%MEMEEHE, MASATHHREMNNERBEE, HEZR TR 30
mine FHMEEATHFHELEEERLE. ST NEN MEM(pH7 . 0)iR&—B 5, 1A 2% MEM £
MW, 0.2 m/FLl. 28 T, B, EWHWE, 48 b BRI 5, 4 Reed and Munch & Z T H FHE
TCIDsy-2 s
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*®1 MAwtiRad
Tehle I The different groups of anti-wiral tesc

i Conco ITRILCHY  Dese St el 4L) oY
?C%ﬁ ?ﬁﬂ 10°~ 10" 50
W PRACE 100~ 1070 50 6 w(4. 5 £ 107 partcles)
m%ﬁfﬁjﬁg\’ 100~ 10710 50 6 uL{4. 5~ 10" particles)

F.ATEWMERL S WL HYF=RMEGH ELISA RN N K, 4~ 5 10 ER Ak /Tl. SWMEEE#R 6L,
Note: The dase of pheges in a well is 6, that is equal in dose of ELISA west, 4 - 5% [0'"phages particles/ well. Every concentration

have 6 wells.

g R

A AL 480 R O b B B B M IR B R AR R R AR, B RN SR T R o RO REAR
FHERSEMEMCHFRETERER IS ST, 2L =R FMAIE, &0 R EE R EiX
R FREHEESEERECHRERE, LEBEENANBEETE. 2R .8
HB AW TR E, &8 WE & mWEE0.22%.1.10%.2. 5% ) AERE L LT R
B LTRGBS RE AR R, SRFEMFRSS, & 96 7L Costar L HE
BRETEELISARENEREESRETNOE S, BENEVRE EILKESR
16 T EREFRBE . BEENSSAEREREETE, £R0E 1 &5k 3.

22 B-HHEEFRENARZEEFERE

Tahle 2 The added dose GCHVgq; in Ist, 20d, 3rd round and the particles

yield ratio of phage after Ist, 2nd, 3rd round of opanmng

S iR MR TR 3 S A

Round Bio-GCHVY Phage eluted in arid After amplication m K91 Yield racic
1000 (pg) particles/ mlL particles/mL %
%l—:g 8.60 2. 14 % 10° 5.0% 10% 0.22
%zif 086 5.50 % 10° 2.4 7 10% 1.10
RER 0.43 §.00 > 10° £.0% 1OV 2.50

T o IR A T4 P8 o 4 LR BE RO IR B 2 1~ 1072 particles/mlL

Note: The original library concentration: 1 ¥ 10** particles/ml.

TERIMER B F 0 SR (CIK cells), BREAE, AR SR sE A HIHAREH L
SN F YT B TCIDs) . MM SERI MR 4 ST RE T 75 Y ERE RE R BE B TCIDs,
THEL s PHRES, LF 3, MNEPENTERR. SHREESNERWREKRTEIFER
BRIAEMNEETE, R ETRHERTH LG &K GCHV, BN R K 2 3642,
EE BT S GCHV . B REEHDERTX. RNTEWEKES GCHVBESZ &, X
BEIM & GCH Ve, HETE AT PR FERE .
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1 BEF R AT S B W (100 000~ )
Fig.1 Electron micrographs of negative staine of GCHVy7; {100 Q00 ~ )

3 SHMIEEEESR ELISAEARELRER
Table.3 The (.. and TCIDy; of different groups

éfjfp EL}ES]}fo;ﬁr?e}% E:md TC!?DE &:J‘ ’1(‘}%[3?
(A — Ags, 1> 107 5o [
Gcﬁﬁ?:f i‘ﬁ(;;]i]i.ﬂ]l 0.0 10-1°
B 4 TR v A 0.00 oo
Wild-type phage control
P4 S
Positive clone group

B¢ 550 1060
b a0 1062 .
64 690 P
574 450 p
B4 530 -7 0
94 470 107
614 0 o
65 # 380 1070
193 # 660 10-5"
194 # SI0 e10-te
1958 520 R
198 4 530 e
199 # 450 102
200 # 350 Y
202 # 670 s
2034 650 Lp-4

e - FEBHAEERE « - ERLE HEa 4R mE i

Notes # — The number of positive clones  + — The clones with high affinity and strong anti-viral ability
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i

ERHMFEFA R AUERNAFEWERTEFRE S AN OKKES
(GCHVg ) ES R MEEFRE R, Y RIEEN 2 F B FM, B EEaE
LAY BFIRE . K, PR W LR T RNA R H R E L.

WHLBE R REER LFERBY TR KN FEAR, BEMAT 54 TRIEE
RISRIR, B/ T WL BT AR ER A R 2, BREERERER
FEERS THFENFRANES, ERTAY—THFEESH SW RS BN, tRE &
# MR #E . Dyson, M. R. 1 Murray, K. (1995) 2415 i 42 L4 b 4 7, BF 953 HBcAg B2 1K, B
KRR FUSE 7 BKEE R IR a D TR S EAY IS R AR, R T AR ER RRFS EQ A
& ¥E. Thompson,].2(1996)7 fZ#E RIEBHR HIV BB ER 898 R A0 R EK.
[H2 FRFRyR TR AN TR TR EMARFEN S, 537, R4 XRIREA
R RIS £ ERS RN ER. SR TR S U RN KERE TR, R
FL2 9 B (L S B B GOHIV gy 5 25 TR, S 09 2L MO (0, IR S RO B R A A WIS e
B EMASHK, SETHEHL, REH2Z 4R (1) AL 58 GCHVy,, fE W32k,
FE M R R SRR, EARE T AN A RORR REE REH, A%
EHE . ALFEE—TF. REREOERESHERM LN EERMESES, RERD
RELIGE 5% 85480 2 40 GO 2R, S B0 81 GCHV o, B RR RS B8 () 5 UERR SR
B4 T Bk 1 0 5 R L, D 5 M 0 0 ) L0 T A A A 9 8 KB 4 T U35 M B AL O
BEFHFERAS, FRRMEHRE I OB TRRSN SR EXE RS REE, TARE
EFIMNENRENE, BATED, A2 B2 AN EaENE,

R B RGN Rk SHEFME A HEY, Y E— SRS R BRNE SR, T
REEEARENAE, SR ERTAR LSS, TN TR ERT RS Ha L, B R
BN REFERRTE PR ERR., SEEREEN MmN X RNA SEARMEK
e ATR R AMIKEL R EFERFSER FRETRRENERREAREN, Mk
PE o R 26 ) B4 S 4 B B SR AR S B0 (T M ZE A, T R B LE CIK SRR
W, B, FIREES R Rkl GCHVen B0 S R F EE I (MER 2 80 R R By
.

TRERET KEX AR RSN ATRAS T ENTR. FLRFRIRBTWE
GOV o 5 50 B 5 S SRR, 36 7E ML AETE b, 0 B0 B b0 B0 AR e i 48 ) 00 B/ 4 095
B LA R R
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The Screen of Inhibitors of Grass Carp Hemorrhage Virus
from a Phage Displayed Random Peptide Library

Wang Bing' Ke Lihua' Jiang Hong' Tien Po®> Li Chuanzhao?

Y Wuhkan Institute of Virology, Chinese Academy of Sciences, Wuhan 430071)
¥ Inststute of Microbiology, Chirese Academy of Sciences. Beijing 100080}

Abstract Screening inhibirors of (ZCHVy:{Grass Carp Hemorrhage Virus)to inhibit its replica-
tion in CIK cells in wvitro, the biotinylated intact virion of GCHV was used 1o react on a random
sequenced peptide library of 9 amino acids fused on protein [l of filamentous phage fUSES. After
3 rounds of affinity selection, imrmuno-screening and ELISA, 16 positive clones were selected using
CsCl gradient purified-virus particles, 6 of them inhibited the replication of GCHV in CIK cells in
vitro and decreased the TCIDsy of GCHV from 10~ '" to 1077, These findings open possibility of
identifying virus proteins or epitopes as targets for antiviral agenrts.

Key words Random peptide library, Biopanning in vitro, Grass Carp Hemorrhage Virus, Antivi-
ral peptides
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