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[(WE] B fesreF R 2 4 M E 2 1 L(PIEMP-1) M TR R R AR, A3k dUAEIEDR,
B4 F ICAM-1 B30 12 ik (KLYLIAEGSVAA) fER N ICAM-1 23T 559 s s R YL 2T AM S A RO hBE, LU 7%ize e K A e
PR, SR FH 2208 0156 7 (subtraction method ) X0 1 R 35 7 MK FEREAT 3 #80fiik, ad ELISA, Tu I o6 4 e 3k
R E P AT IR S ICAM-1 Z IR B985 G et X PR e e 2F 1T DNA R SRR P9 31 5 PIEMP-1 S 3L 7 51 i1 7 7]
JEMELEs,  HER ELISA Bk 22 ANFofEAs 3 NPk ERE , SERITHI 0T w2 A Take i R 9 K P 51 h C-
ITAVPVR-C, % 125 C-DIMGGYN-C, [FJ¥EM:AHT R &I 2 575 5HF AR MC OB M IR 3 PIEMP-1 12 5518 751
BRI, HESIHRE DR 3 A H ST 16.2 ByE EAHE S ME 5 ICAM-1 - FNdss, it B
2 i PIEMP-1 WETA AR S 2 MBI, PIEKEE S ICAM-1 0 TR LS G .
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Screening and Preliminary Identification of Mimetic Peptides of
Plasmodium falciparum-Infected Erythrocyte Membrane Surface Protein 1
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(Tropical Disease Department, the Southern Medical University, Guangzhou 510515, China)

[Abstract] Objective To screen and identify mimetic peptides of Plasmodium falciparum-infected erythrocyte
membrane surface protein 1 in order to explore anti-adhesive agent against cerebral malaria. Methods Phage-borne
peptide KLYLIAEGSVAA was used as panning targets to select target binders in a disulfide-constrained heptapeptides
library. Three rounds of biopanning were carried out and then ELISA and competitive ELISA were used to evaluate the
binding character between phage-borne peptides and ICAM-1. The insert DNA sequences of positive clones were
determined and their amino acid sequences were deduced. Results After three-round panning, 22 clones were randomly
chosen from the third panning and analyzed. Three clones showed positive interaction with ICAM-1, and two of them
possessed the amino acid sequence C-ITAVPVR-C, the other one was C-DIMGGYN-C. These peptides specifically
inhibited the binding of 15.2 antibody to ICAM-1 detected by competitive ELISA.  Conclusion  Two kinds of mimetic
peptides of PfEMP-1 have been obtained, which can bind with ICAM-1 specifically.

[Key words] Plasmodium falciparum; Erythrocyte membrane surface protein 1; Phage-displayed random
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AR IR R LA SRR T AR 1 L(PFEMP-1)  AURERNES, S48 PIEMP-1 2 —FviE et i, (HHSAH)Y
AHYER I var R FERIEN MRS TAREN, ERMESEECAURAMRTIRT A, %8 K SR
AR BVE O TLLANAR e, R FRAS XTI L PREMP-1 S Jhdt A2 v Il B L i 751 L
BB ek R S A N R A AR B Az AR (I A EENME, WERIRRVURE R AR S PIEMP-1 5
CD36. AfflElFsrT ICAM-1, TSP 545G KNS ICAM-1 Z5A NS B —F T2 A3 5 . ARBFSE R
AR S (P R LT A ML (PRBC) 5 IS N K 4t R4S 1 RE S PRBC 45 & ML R 1A /R ICAM-1 5
EETH. FHRAREREEEVEIE (No.30200238) PR KLYLIAEGSVAA(PL)JHE, MRS 7 ki
e AL, BTSRRI ARG, 1M 510515 vt PEEMP-1 BRHUIT 4T TR 5 E .
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1 FERF

Wk B K PR 7 Bk )% Ph.D.-C7C™ &y 2 [ New
England Biolabs 2\ w] ™ dh, H AR #N % W T HA%
I FEZE 2x10%pfuiml, BENLEZRENE A 1.2x10°, J@
75 ICAM-1 2 B 4LLIIK A8 Wk T /X KLYLIAEGSVAA iy
A H 45 . FF R ICAM-1 45k 4k 1 A9 4% S5 vk B d
15.2., ICAM-1 A H IR BEAY TRARAH
AR 1 S AL P (HRP) A5 1 A B B A= 76 22 1R s 7
M13 B9HLIMLIE 2 HRP Fric A9 3= M1 2% A 22 [F Pharmacia

B RER ICAM-1 3 BAXTIE B K2R 7 BRER

FRIB SR 7 1, B 1x10% JE R W 4 P &% 1BF
A A MA3 R AR5 608 T 96 £L ELISA #lz, He 104
PR 7 K E W B A A BT A R M3 R AR g L,
TEFE 1 h, BRI IKEE RS 2 PLgkAL, IR
A 1x10% B4 B M13 BER A, =JEEE 15 h, MWk
WRPE, WERR 2% whER R (PBS) PR, 0.1 mol/L H4&
fR-HCI (pH 2.2)¥EMi, 1.5 mol/L Tris(pH 8.8) H Fil,
B pl D0 ma o AR B, RV A TS F
ER2738 iy KHi 5%, RO BE(PEG)ULIETE 4lifbii
WA, He RS ERILIEAT 3 Rk, 15.2 Bt
(McAb)10 pg/ml fa# ELISA #, 5% JiAEW &M,
TGS 3 Rk RAF Ve, =R E 2 h J5/h
O, 4 CORAF, BOGE 838 Y75 R 5 R e 2
ER2738, ffitl A, FEALBRECRALERE, T 1
ml LB 5355, 37 °C, 250 r/min ¥53% 45 h, &.0»
BB B A W TR AR S ol

3 ELISA £EPAMEE AT E

ICAM-1 7+F . HRP-T & [ & 15.2 41 1 pgml
[FIE 8% ELISA #, 5% MifgWidtil, RFLAMA 50 wl
FES R & 1% 1035 F A1 (BSA), 1% Tween20
4 TrisHCI Zrhit ] X 50wl MR AR SRR ( (R ise i sl
IRPE R BAPERT IR | fi5 35 ER2738 K537 13 Myas I xF
M), 4R 1 h, 5% TBST ¥Ebe, i 1:5 000 HRP-
B M13 ik, SRR 1 h, 2, 2/ -W(3-2 3
IEMEAR-6-fE FREL ) (ABTS) JIEH 2. 5 5 min, % 1%
TCIE (Aups 1) o VA Ags (BTG 25 11X JE I B 1 %o 1
2.1 A50L B35 S PR SeRE

4 TREEESE DNA MHl & R FE

ELISA PHMERER AR s Y #)5 , B 500 pl Lig
R TEEEUTERS A Lodide ZEnPik[10 mmol/L Tris-
HCI, 1 mmollL Z —f&VUZ % (EDTA), 4 mol/L fifksh
(Nal) i, FHTIOK CBEEITE, 70% CEEEs,
JEUTEEH 30 pl TE i (10 mmol/L Tris-HCI, pH
8.0, 1 mmol/L EDTA)f#, HL 10 wl 4% DNA(ss-
DNA) I 8 A % - ¥ B A A ) B AR B DA 23 w1
J. MFEBI¥% 5- HO CCC TCA TAG TTA GCG
TAA CG-3',

5 152 BHXPAEREES ICAM-1 EEHTSH]
Hikne

L ICAMAL 43 F(1 pgmi)100 wl f34% ELISAHR, 3%
BSA EH4], fNA 50 wl BRI (10°) 5 RIREE (5330
01, 05, 1, 2. 5 wg/mh)fY 152 i 50 pwliREH, 37 °C
BE 1 h, F HRP-$T M13 HLifiLih (1:5 000)37 CHF
H1h, 3, 3,5, STUHFEPARR(TMB) B, e
Ays, Kl ICAM-1 JrF45G Ws i, i 2=
[CRIMEHT A {H- AT A )RR A A ] x
100%

6 PHMMEEEIT 15.2 25 ICAM-1 5 M TS
HiRIe

LA ICAM-1 307 (1 wg/m)100 pl fuf, 3% BSAL
M1, 20l 50 wl A4 4k 15.2 Fihi(0.1 po/ml) &
10 15 £ 5 B BE B Wit B 44 (108, 10°, 107, 10°, 10°,
10°, 10", 10%), ZEIR% 1 h, I HRP-EFIZE
(1:5000 Fi®g), TMB A, MAE Aus, WLESBH LS
FARRE/R G ICAM-1 5 15.2 By gs & i s .

# =X

1 BREERISHIE

FHWE B R /R ICAM-1 AU T3R8 7 BKPEEFT 3
FOHTE ., BEAMERR I 1.0x10%,  [AISC I TR {4
4351 3.8x10°, 1.7x107, 3.6x107, 3 %0 vy A1
TN 3.8x10°, 1.7x10°, 3.6x10°, 7E 3 4uiifikik
AR RGBT T, 34 5 A A M13 RS
RIS, [R5 AR AR A M13 B AR, LU
FRAR S EF AR A M13 25 A W TR A, DI B A 14 [
WCRE, BEICRIFAI R,

2 ELISA kPR MR A 52 iE

55 3 R AR B TP AR S 15.2 BB,
FBRPE VR AL B A T VRS AR I TR
JE AN BEA, FEHLPEIE 22 AW A A T [ i 45 ek
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F1 ELISATHER 3 A FRMESE BEAIUR S BE (A 1H)

Table 1 Absorbance of three positive phage clones(As value)
s RS f cl .
L LTS Code of clone B PR
Coated antigen Negative control Blank control
3 7 19
Y ML 1 (ICAM-1) 0.428 0.394 0.252 0.036 0.019
HAHEREM I (HRP-T) 0.042 0.036 0.044 0.028 0.000
Pif; 152 (McAb 15.2 ) 0.038 0.049 0.041 0.026 0.028

HRERN, ICAM-1 43T (L9 E 7 W5 R 4 J2 .0 ELISA
R, BT HRP- T 9 /E2s AR, D) 15.2 B4
AL DL HERRIE A P1, XF ICAM-1 i BHE . HRP-1I
e 15.2 AN B I B A Sl BHME Sk . AR 22
/I\E'E[%Z‘:F‘ﬁ 3 /l\ﬁl%%lzﬁﬁ, ;H\: As {EIJIL%% 1,

3 [EEK ssDNA Bl &% DNA, S|EEF TS

FRR &l v, PR3 1> ELISA ik FH:
W TR A ST 11 SSDNA, 2B NEMEE I FL UK S /s 3RS T
H— DNA 471, 3 1N TbERY ssDNA 2% LG &AL
HEARARTAEAF" WP, vekE 3, 7 JB/sHH[R DNA
JPH, S A ELMR)F 5N C-ITAVPVR-C, HiF% 19
JE /R E W2 41l C-DIMGGYN-C, 4 P J& 7 Jik
751 5 bk B 40 D e AH SCHT i 1 (LFA-1) & MC #k
PEMP-1 #E47 [T, AR ULIR) IR 8]

4 152 BHXPAEREEFS ICAM-1 &R TS
HlikIe

ELISA FHPECREY /5, HU 5x10° M (R 4758
e, SRR R 3, 7 & 19 5 ICAM-1
Oy TINS5 ATk 15.2 BATA R BE W, HBE 15.2
FATHR BE ARG AN AR, 3R B30k S PR A b b2 JRE s 1Y)

0.6

05 —m— % 3 Clone 3
3 04 —— Jﬁb1§§7 Clone 7
' —a— TilE 19 Clone 19

0.3

A (A s)
Absorbance(A 45)

02

01 r

05101520 25 3.0 35 4.0455.05.5

15.2 LAY FE (jug/ml)
Concentration of 15.2 antibody (.g/ml)

1 152 BHPAMEEEES ICAM-1 &5 HNZSIFER
Fig.l1 Competitive inhibition of positive phage clones
binding to ICAM-1 by 15.2

7 IREALRERL 15.2 FRPTHI RN ISR S ICAM-1 &5
A, JFRERE 15.2 FprsagHmEl (K 1),

5 PEMMEEERT 15.2 255 ICAM-1 5T S
Hik e

PHPERERRIATERE 3, 7 ) 19 Y45, A 102 pfuml
WEELR, & 110 5 R B2k AL 10° pfu/ml, #4T
eGPk ELISA 5, DIAH [RIHk BE (1 BF AR A M13 I
P A BAPE X R, UL AN [) o 5 I A Je s Rt 15.2
itk ICAM-1 43 F45 A A dIE R (B 2) . 24 15.2
PriRM S 0.1 po/ml B, JUAS el Y /R KA RE S
PRI 15.2 UK S ICAM-1 23 F454, H VS E A
WREE T M E N, Ferh vl 3 RN 7 A AR
AL, e T rekE 19, AR M13 AN AT A0 N 1Y
POHIVER o E—25 I RAS A% I I s P A e s IR B AR
U HO AL, 15.2 BT RS

=

e o o o9
MM o @

TOCEE (A )
Absorbance (4 )

0 10° 10° 10" 10® 10° 10" 10% 10%

—=— gl 7 Clone 7
—>— WERA M13 Phage M13

—&— Fi[% 3 Clone 3
—m— 7if% 19 Clone 19

I BRI B2 (pfu/ml)
Concentration of phages (pfu/ml)

2 PEMEEME 15.2 BH15 ICAM-1 &5 HZESRINE
Fig.2 Competitive inhibition of 15.2 binding to
ICAM-1 by positive phages

i #

TEREPEIRH BT, N E Y% 1 ICAM-1 J2—4
FATEA, AR5 LFA-L, B R R i 20
A0 (PRBC). FMNTE ., AJSMPLBRIGINEE (HIV),
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2 4t 2 1 JR (fibrinogen ) 458 2 AN FLAR 25550, 4 LU
ICAM-1 BN, BRI 2 Zs G ek, HELL
T 2 AR S AL PREMP-1 25 S K. 1EH T & A4t
ICAM-1 15.2 HiAFiiE DA% T ICAM-1 ALK, M

T 15.2 HPLREFHIET PRBC 5 ICAM-1 454, #WiZ
SRR T ICAM-1 5 PRBC 454 B 58, 2Lk

BEUPC A A T e, RAT A2 G I RT REAR S Hh S e
PIEMP-1 45 A BIfRE . A& iy 12 ik
AT/, ANREMCH T EAHER, 5 BSA XA,
TR AL, BATE A E R R 2 A ¥ 4F
MEEFN ) RO S e 550, W bR R 1 IR &
A K EA A SRR RAE e, R, TR
AR TEE B RS 0 A O R T T . 9 —A
MR BR ARAS B v] LIE R — Ko T3 28, AR
T AR AR T TR

FESEE R, SRR TG e e R R, 1R
HOT M RECT W5t LA TR, WA R A 9 R R
F, AW H AR R 12 NMEEERR, FTLATEk
1R B IRZ, S I T RE R SRR B I E A4 &
Mo EFXTRCFRTREME, 1R R 2200, RISEH
M13 WETRAAXT BR 7 ARPESEA TR, B2 S5 PR A M13
W TR AL G sakE . P PR BRI P S P2 T e A TR s ]
TR AR PL EF T E, 58I RS 12 Ik&5E . A
WA H B AL ARk, S TR, Pigk
16 ICAM-1 7 F L, AN A PL WERR {4, E—25HE
bR T SRS G akE . Sioh, ERRVEDLE R,
VE R AL W A G PL AT REBE I Sk i fin 45 52 BH
PETCRERIMERE , KL, R —feuli)E, e 15.2
PR AGRRGIR HoRE PL W TR A B ok, P FHRR A3k
JEEB A, PRI ST T A . ELISA %57, 435
H 3APEF(ICAM-1, Jo&E I HRP-11 | 15.2 i)
W, XU REIAR R T e, HEH 5 1ICAM-1
EA R BHMEVE R TR, TR RERS FHER 7 K%, T
ALREE TR A PL Ay 12 JiK, 38 BHPE I B8 44 52 % DNA
P, RE S S HOE Al HIY bk,

)

MU PEZFES

al

RELEAAAE—ENAEREF S, T8 EN 22
Mg TR, HA 31N EES ICAM-1 454, BHME
LR T4l fb ICAM-1 X Ik 1 44 12 ik 22 07 % 1y 2%
HoOH 10 DRRERE S 15.2 Pk, BLHTAE — &R
ST AR AR T VRN . RAERTAR TR, 15.2 Bk
B, AEE U B A R R A, KA
BEISHIE] ORI B BE 4 A ELISA MR %5, 7 nl A i
MG AT A 22 1 g WA RS 1 TR A L, e AR B A a2
“BEVEML” . DNA MZIEIRIT A A o, WEw A 3
A PEEFERE S A TSP, A A (] A D B 3
LFEFH], A3 TafEYRE S ICAM-1 47 F 5 551
454, JFEES 15.2 B ICAM-1 F4ELK P1 B AH
S AR B A SN AT BB AN 3 LA A
PRI W — 5 M ZS (B 2540 5, B BE K 2 1L 4
15.2 45 ICAM-1 FEEE M E Mg, F—%
TR 535 i 16 5 5 0 22 (R BH P FE e, 20t BH 2 7 g i)
HAEEFS, %52 PEMP-1 5 ICAM-1 FU 45 & 55,
Sy T A5 B T BT A T i TR S ) R SIS 24 ) R
et 2%,

& £ x ot

[ 17 Su XZ, Heatwole V, Wertheimer SP, et al. The large diverse gene
family var encodes proteins involved in cytoadherence and anti-
genic variation of Plasmodium falciparum-infected erythrocytes[J].
Cell, 1995,82.89-100.

[ 2] Baruch DI, Gormley JA, Ma C, et al. Plasmodium falciparum ery-
throcyte membrane protein 1 is a parasitized erythrocyte receptor
for adherence to CD36, thrombospondin, and intercellular adhesion
molecule 1[J]. Proc Natl Acad Sci USA, 1996, 93.3497-3502.

[ 3] Smith JD, Chitnis CE, Craig AG, et al. Swithes in expression of Plas-
modium falciparum var genes correlate with changes in antigenic
and cytoadherent phenotypes of infected erythrocytes [J]. Cell,
1995,82.101-110.

[ 4] Castillo J, Goodson B, Winter J. T7 displayed peptides as targets
for selecting peptide specific scFvs from M13 scFv display li-
braries[J]. J Immunol Methods, 2001,257.117-122.

[ 5] Craig AG, Berendt AR. The role of ICAM-1 as a receptor for rhi-
novirus and malaria[J]. Chem Immunol, 1991,50.116-134.

[ 6] Mscl, Befisc, 2500, 4. AMMaiDRS R -1 55 e B Uk
e 21 20 45 G A0S S0 (3] P [ B AR e 5 A Ul 2 Ak
2002,20.129-132.

(KFEAHA.2004-11-29 ik . &K 2)

R SFERRRE )

WS ERRRA BDE HE LIFE KR!

PDF SCHFi ] "pdfFactory Pro™ X AL www. Fineprint.com.cn



http://www.fineprint.com.cn

