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1.2.1 f#EEELIE A CCRS () CHO 41 &.
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VIF pSP72 Jstki Jf 43 il [aliic,  F T4 DNA % 42 i
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T JFUIIT pBBS242 Jii ki, il [l s T4
DNA % 4% Wy & # , M i E A R & Rk
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b. g (Fel G AL 1 ) HARr A
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P CHO 40 iy (6 fLAR, 4x10% 4L), A& &
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1.2.2  SEMIFHEE. 28 Nicklin™F1 van EwijkU() 7
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1.0 ml 0.2 mol/L Glycine-HCI (pH 2.2). 1 g/L BSA
LEUK _E¥EME 10 min, 1 500 r/min &0 1 min, W5
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P F YL CHO 41 i e N, 3A9 Hififg 5 Rk TE
CHO 4 g & i) CCRS ¥ N dighs 45 &, At
0 M AN REAS I BB 1) 9 A5 S, B 1 (o) Wony
L1 CHO 41 24 b s kil B 1) 28O6E 5, 1M

X HER A e GL (1) CHO 4B (b) WA RS I 21 56 e A
5, Ut CCR5 O 441 CHO 44T T e
[ IA.

Counts

Fig.1 FACS analysis of CCRS expression
The histogram shows the fluorescence intensity of CHO/CCRS cells in
the absence (a) or presence (c) of PE-conjugated 3A9, and CHO cells in
the presence of PE-conjugated 3A9 (b).
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Table 1 Recovery rate of phage clones during panning

Selected phages Eluted phages Ratio
Rounds )
/TU*(Input) /TU(Output) (Out/input)
1 1.5x10" 3.4x10° 2.3x107*
2 1.5x10" 6.2x10° 4.1x10°
3 1.5%10" 2.5x10* 1.7x107
4 1.5x10" 3.0x10¢ 2.0x10°

*TU: transducing unit.

23 HEEWEERET ELISA &

MBS DU 2 0 2 L PR B A B ATL B 6 20 /S e
BE, § 38 53E1T ELISA KLll, 45530 20 vl
By BHYE e e, X CHO/CCRS 41 i A7 4R 5 1) 55
FUy Tt HER) il B Wk BT A& M13KO7 ) A7 26 i
PE(E 2), UEIIIHIEE 5 CHO/CCRS K145 41
RN E NPV S

]
[
]
M M
&3]
t
53 m
/M a5
b
n H
m
0 s

0
Cl C2 C3 C4 C5 C6 C7 C8 C9 CI0CIICI2CI3Cl14Cl15Cl6 C17 CI18C19C20 H

Fig.2 Identification of binding phage clones after four rounds of selection by ELISA
Phage clones binding to CHO/CCRS5 cells () and CHO cells ((1) were detected by horseradish peroxidase
(HRP)-conjugated anti-M13 phage antibody. H: M13KO7 (negative control), C1~C20: phage clones. Average values

from three independent experiments are shown.
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W73 2 1) £ Ik P 418 i GenBank nﬁﬁiﬂféﬂﬁ,
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Table 2 Exogenous amino acid sequences of positive phage

clones selected from 12-mer peptide library

KRS A E C R EA RN, TRz e
TR CC WAk K- (W RANTES, MIP-1a,
MIP 18 %) [ A7 1 55 41 BB L I ¥ CCRS 454

Clone Amino acid sequence Frequency 2.5 BH"%”&M‘?EB%'—% CHO/CCRS5 éEHHﬁ!EI‘J g:él:éf
C3 AFDWTFVPSLIL 11 HE iﬁ /E\ AFDWTFVPSLIL r%“ ﬁ” H/‘J ]]% ,TZIS E"E; E:ZE
c12 GPFINKSLGSSP : C3, HE—LHUEILY CHO/CCRS 4 I ()5 5 M 45
c WSNLRVLENS? ! ). S B PE B LA CCRS H41
2 SLYVAPWWDDPP ! 3A9 A1 2D7, 283 A A0 ML AW £ KT CellQuest
cs QUVIFPWNVTVS ! SCPEAMAT. I 3 %, C3 T SR A 2D7 b
cs LDVRPWYVTPLP ! CHO/CCRS 9% ¢4 FLAT WIS (030 L {1 L (1 3d 45 e
clo SEDWSHVPLLVL : P, X 3A9 WEAT(E 3b 5 ¢ W), o
c16 STPASTMVPPWT ! C3 Wit 1 44 o [ P 1 2 Ik 1 2 b Al I IR 5 T
€20 NFTNPAPLIFDG ! CCRS W28 ANk e vEgs &, 5 N i 3 A o)
ANPE.
@ g ® 5 © 50
E J H\' E 5 E Ui
S AN S JOLE S AN
0 Lt . . Py L Lt 0 =t W
10° 10" 10* 10° 10* 10° 10" 10> 10° 10* 10° 10" 10> 10° 10*
FL2-H FL2-H FL2-H
(d) (e)
80
o @]

AN

0 ke . :
10° 10" 10* 10° 10*
FL2-H

0
10° 10

10> 10° 10*

FL2-H

Fig.3 Effects of C3 phage clone on 2D7 binding to CHO/CCRS cells
(a) Negative control (no antibody); (b) 5 mg/L 3A9 + C3; (c) 5 mg/L 3A9; (d) 5 mg/L 2D7 + C3; (e) 5 mg/L

2D7. The results are representative of one of three independent experiments.

2.6 ERBIEEHEE

R 95 126 SRAT 1 9 A T HhS e v IR g s 1) o
W 7 41 45 1% % ik AFDWTEVPSLIL. % i A [\] i &2
(1) Tk 5 RANTES 3% 4+ ¥ 45 & CHO/CCRS 4
M, 25 REW, BEHEZ MR $E R, RANTES
L5 CHO/CCRS 41 i iy 45 & FBRAK, B 557 5 4t
e, UL W% 2 K I 7 RANTES 5
CHO/CCRS &6 HA B RHEER (8 4), 3
ICs, 14 3.6 mg/L (2.56 wmol/L), HI & & ik 5
CCRS [ISER1J7 (Ky) 2120 2.56 wmol/L. Bbak, &k
JIk L REFIHI BT CCRS #.4¢ 2D7 5 CHO/CCRS 4
M54 (B 5), 10 mg/L I HAWHIE I ik 40%.

100

75

50

25

RANTES bound/%

0 L
0.001 001 0.1 1 10 100 1000
p(peptide)/(mg-L™)

Fig.4 Inhibition of synthetic peptide to RANTES binding
to CHO/CCRS cells

The data points represent the x+s from three experiments.



. 640 - S YRR R

Prog. Biochem. Biophys. 2005; 32 (7)

80

60 |-

Counts
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FL2-H

Fig.5 Synthetic peptide AFDWTFVPSLIL antagonizes
2D7 binding to CHO/CCRS cells
a: control; b: peptide (10 mg/L)+2D7 (5 mg/L); c: 2D7 (5 mg/L).
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I P AR 1T 2 7R BR (phage display techniques,
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FRATHEAT 3 30 D5 2 A7 USRI I 45 52 451 P B 4 P 7
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CCR5 A 4 N84 s i N o, 55—
. AN EH . M ¥ RANTES. MIP-1a .
MIP-1@ %5 3= % & 5 CCRS MM 44> 454, i .
RS S T 4 CCRS ) HIV-1 &5, Bt
BATTA G 1 2 DA IR T CHO 40 il 2R 1fii CCRS 1)
JEL A8 4 kg B ki AERIE S50 B HIV-1 e A Ak
PRI, I, RS WEPER) HIV-1 3 % i ik L
H 1 gp120 55 40 M 210 1) 4 B 52 4 CCRS 11 N i
FNEE AR S5 3K (extracellular loop2, ECL2) #H H {F
FBY, - A5 HIV-1 G0, DL Al Tt sl
DL % # B8 5 CCRS ) N 3 155 — AhFR 45 & i BH
PERE B AARAE R H AR,

H1- T CCRS BA LIRSk, DAl LATE 44
Al A S (1 DU R 5 R RN &5 B, BRI 3R
K cerS JE M6 YLt CHO 21 i 4l & e R ik,
SR LU E H95 CCRS [ CHO 4 B AE J 9 1 fr 42
b, SRR R, O T /b CHO 41 i 5% 11 HAth
B S W R AR AR R e R 4, fERE Rk
W, FRATTHCE R AR KA G S CHO 4855 & 2 h,
DL 2B CHO 40 Mgl & MW g 44, SR PR A 4
A IEE R A 5 CHO/CCRS 41 k47 ik, Ry, A
T BRI R 4 5 CHO/CCRS 41 i i s S 1k 45 4
FE 0 S B AR ZE & JF CCRS RAENAFAER], Ik

FE R REL RS B 1A 4°C AT

TEASZIG R, FATT AN VU R I 1 J 1 e v 44 o Bk
7 20 AN AR AT, AR T 11 S EAAM
48 N7 1)/ ik AFDWTFVPSLIL, K& %5
HI TR T R v B C3 HEAT CHO/CCRS 4H i 45 75 5K
¥, WA UM ¥ A5 CCRS 5 — 4h 3
(ECL2) H AR ML SEH. I, & ik
AFDWTFVPSLIL X%} # 1k ¥ RANTES 5
CHO/CCRS (W44 BA W R EER, H1C, R
2.56 pmol/L , Wwyn& ik CCRS KA R 4F 1) 45
HHE). AL TS, AR A
BSR4 HIV-1 %5 40 e B e A 1.
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Screening of Peptide Specific for Human Chemokine
Receptor-5 From Phage Displayed Library

WANG Fang-Yu, ZHANG Tian-Yuan, LUO Jin-Xian’, LI Rui-Fang,

GAN lJing-Jing, GUAN Wen-Jun, XIAO Fan
(Key Laboratory of Genetic Engineering of Ministry of Education, Sun Y at-sen University, Guanzhou 510275, China)

Abstract Chemokine receptor-5 (CCRS) serves as a co-receptor necessary for the binding of HIV-1 to the host
cells, the defective CCRS function and the blocking of CCRS sites by CCRS5 antagonists will suppress the entry of
HIV-1 to target cells. To acquire the peptide antagonists specifically binding CCRS5, CHO cells stably expressing
human CCR5 (CHO/CCRS) were used to select CCR5-binding peptides from a phage displayed 12-mer peptide
library. After four rounds of selection, eleven out of the 20-phage clones shared the amino acid motif
AFDWTFVPSLIL. The motif-containing phages could competitively bind to CHO/CCRS5 cells with anti-human
CCRS mAb, and the synthetic peptide AFDWTFVPSLIL could inhibit RANTES binding to CHO/CCRS. These
results suggest that the peptide could specifically bind CCRS5 molecules.

Key words phage display, peptide, screening, human chemokine receptor-5 (CCR5), CHO cells
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