M EEMIBHE Progress in Biochemistry and Biophysics, 2006, 33(6): 562~566
www.pibb.ac.cn

Pk
— P SR B BB 5 F ik

FRHRIL O 3R F Y DERICK LAU? } 0V #HEHD & 39
R TERIRZERITER, )N 510282; *University of California at Davis Cancer Center, USA;
IR 5 RIS LA 2 B B i %, T M 510515)

WE PN ANRTAMEEY” MBS IREERR, TR 204 e R0/ 4 R 4h i (DMS53) 1/ Tk 1K
e ILARE] 32 /N1 DMSS3 B Z A IR T, &2 EMIF Y/ KL, & H oNGRXXXc B cXNGRXXc ki &5 F4 ¢ )7 5]
LA 10 A, FERA =R AR R N T, & 8L cEFNGRQQc 1 DMSS3 [ 45 & W] B & T HoA /N2> T+ Ik . %
cFNGRQQc F#E— 20 (K40 Mok L 5T, &I cFNGRQQc 5 DMSS53 [R5 v W it iy T HAB AN &, %) ¢ FNGRQQ ¢
G RN BoR, -NGR- B 7S IRA BEXE /NGy 7 k5 DMS53 41t () R Bt AF 5 B 22, I Pidg 4% . E-cadherinn, NCAM A ICAM

(RIPUAA B 2 AR /N 737k 55 DMSS53 41l g 2 T FRIAH N 32 AR &5 4

R R AT R Tk BAESE.

%0 TG AL, N
FRAES  Q516, R734.2

AN TR ST AT 0
ot L FER S0 — 55 970 T . /N3 T A —
FOAT AR, SsgytLe, T
TR, WS FERAN, LAERRELER S
el 4 IKERE T L85 IR AR, 5 3R I R
Al‘ﬁz[l].

I T3 TR 36 iy e —
h AT AR, 2
ARWEEE 1. 11T 30 4 (2B A e e A B LA
RG50S 55 2 4
A 4 M R 8 R A B O 0 40
)

AR SR AL B BEA TR 5 /141 T
4 (DMSS3) B /0 FRK, S i — 20t
NG TIPSR AR REPEI 50T, B 5
P FLESE PRS0 40 k. 450/ 0
(S S T 4 S B [

1 #MR577E

1.1 HAEUFRKRE

HEEIREE R BT 24 24 Fha SERR L&
BRAE— B IR RS IR BR 1 |, Bk E AR 70~90 pm.
KSR 6 AN EIE R KJE MK E. #e b, 64
IR K IR E 54T 200=6.4x107 FlAS[A] () /8 43

AR DL Sk R BT /1N 737 ik H5 DMSS3 4 2 T ) 45 15

TP, ELAR S S5 R 5 92 WL SCHR[2,3].
1.2 HHpEtESR

ARG AT A ok, L dE DMSS3 (/N i
Af), ASA9(N A ), H178 (il IRk 40 ),
MCF-7 ( 3L It 9% 40 ), PC-3 (|7 41 JIf 9 41 ),
SKOV-3(5N 5L 40 ), HT-29(&5 w4 M), Hs68
(B 2T 4 BE41 ), Jaket (T kLR 40 ), K562
(F1 1995 4 i), 442K 3 The American Type Culture
Collection. T3 i 40 i FN 2T 2 RE 41 o A FH 5% 79
DMEM, Jaket Fil K562 4fl ffi fiff i} RPMI 5 7% 7. 4
& T 37°C, 5% CO, MR IR B 5%
1.3 o TFRRBITHIE

WHL 200 wl (£ 15 000 AN /N 93 1 IKER 7
PBS ZZ MM AT 70% W5 ks £ 98 3 I, ARG 4 B 97
WVE 2 IR R /N oy T IKRER T 22 6 AL I 4l 3% Ak
(295 000 DERT/ L), HRE E 8§ -EDTA W46 41
M, B R AR, N 10 mil FR 8% 3% T H A
AN MR, AL 0.5 ml FI41 R, #8055
B, EAMERT R nRA, RIEERFRT
37°C, 5% CO, 3EFR4f 3597 48 h. 48 h )5, il

#1 M RH ORI H (2003Z2-E0061, E0063).
#* JH IR . Tel: 020-61643495, E-mail: linlangg@yahoo.com
WA H . 2005-11-23, #5352 H . 2005-12-28



2006; 33 (6)

FIMIRE: —FhER R IR AR B A AR AR RY /N 9 F AR .« 563 -

B FHbIE S AN S PR T, DR T R4S
20 %) 50 R ) A L 5 /N o) IR S D RS
VERRMER . 7T AL LI/ BRT, SE R
+H++; S~6 NI/ KT, 45T N+ 34
NG BT, S+ 1~2 Y/ Bk, 4
4 71 8+, i Guaniding-HCI (8.0 mol/L) 3 22k -3
A0 M, ZEMRKYE 3 Ik, IR HCAE B /) 1 98 s
Ly R P70 HT X (Procise 494) 73 BT Bk 134
TN FIRF 1.
1.4 IO FRABERIES T

FEAN RIS P 4 MR 23 1) 5 9 1B 43 38 1) /N o3
JREE IR G R R 48 h, BENLIFEL 100 Nk, HHE
H LB AR AN 5 /Ny TR 456 e o %, LAV
M 2453 2R /N F3 1K 5 20 B B 45 R e
1.5 /IS FRRBIEHIRE D

/NG IR R R IR 43 ) FH TR S R AR
BN IR — AN SRR, A5 B RN o T
K, RGN 7 IRER TR DMSS3 41 Vi 5 K5 97
48 h, WLERAN G AN R /NG 7 TR BR T IRTRY B &5 6 1
B, 3BT IR EE (A B R R e S BRI 43 IR Bt
TR,
1.6 FAENS FhS DMS53 AREHTHS ML S

SR BC4H M 2 TR B 7 PO AR B I, BELBK
FIRIRAG /N0 T K DMSS3 40 i 2 THI A5G 52 44
ghty, LAEH e /N T Ik DMSS3 40 i 1R kS B4
s BEIBTHUAST o B1—s (Chemicon A ], USA),
AW Z k&5 2% allb, aE, oL, oM Fl aX,
E-cadherin, NCAM J& ICAM (Santa Cruz, USA).
75 48 FLAH K5 7B T 43 A0 N AN R B 1 BHL W7 ¢
ek £ Bk, 0.125, 025, 0.5, 1, 2, 5mgL),
SR DMSS3 4, FEahssaet, M
ARG, BRI TIEE 10 min, HIAD
DT IRERT . IREMBAERT, 37C, 5% CO, H5%
bR, KESR 24 h N 48 h J5 30 BUA 40 MOk B Bk
TIH .

p -

2.1 5 DMS53 HRaPAMELE &R/ Ny FRRF S
AL LR KLY 75 000 AN/ T IKER T HEAT
TRk, HrpBkk i 32 4~ 5 DMSS3 B4 A
(B D, FMEERT S SR T E 0.04%
(32/75 000). 40 i 5k 1 (1) 45 & J) (affinity, VP& b5
HEUL L3 UL 1. 32 AN PHPERE T L2 LR T 51 53 b
Ja R, EAT -NGR- JIk4E S5 4 1) 7 51354 10 4

Fig. 1 Positive beads attachment with DMS53 cells after

48 h incubation (arrow)

Table 1
one-bead one-peptide library with DMS53 cell

Consensus sequences identified by screening an

Affinity of cell Beads with cell/%
No. Peptide sequence  binding to peptide (secondary
(primary screening) screening)
1 ¢ NGRPMA ¢ ++++ 60%
2 ¢ FNGRQQ ¢ 4+ 95%
3 ¢ FNGRML ¢ ++++
4 ¢ NGRKVH ¢ +++
5 ¢ FVNGRQ ¢ ++++
6 ¢ NGRPMV ¢ +H++
7 ¢ WNGRHY ¢ ++++ 65%
8 ¢ NGRAGT ¢ ++++
9 ¢ WNGRST ¢ ++++
10 ¢ NGRWSY ¢ -+
11 ¢ AKNQRT ¢ +++
12 ¢ RKQAMH ¢ ++
13 ¢ RSMRGG ¢ +++
14 ¢ RNIHRN ¢ +++
15 ¢ TQDHHY ¢ ++
16 ¢ AIKHTQ ¢ +++
17 ¢ MGKKVQ ¢ 4+
18 ¢ QTVMWV ¢ ++
19 ¢ FNARGK ¢ +++
20 ¢ QKRATR ¢ ++++
21 ¢ LMKQRM ¢ +++
22 ¢ SFKSKY ¢ +++
23 ¢ GTHHAE ¢ ++
24 ¢ PVLDGR ¢ +++
25 ¢ FMPKRS ¢ +++
26 ¢ TVRMRS ¢ +H++
27 cIHTRYIc +++
28 ¢ DFARGD ¢ +++
29 ¢ AQKHKM ¢ -+
30 ¢ MAKRQR ¢ 4+
31 ¢ WDGRHH ¢ ++++

W
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Table 2 Analysis of cell type-specific attachment to
cFNGRQQc peptide beads

Cell growth on beads/%

Cell lines tumor types

24h 48 h
DMS53  (SCLC) 61.7 96.7
A549 (Adenocarcinoma) 133 35.0
H178 (Adenosquamous CA) 16.7 40.0
MCF-7  (Breast CA) 283 733
PC-3 (Prostate CA) 20.0 46.7
SKOV-3 (Ovarian CA) 11.7 30.0
HT-29  (Colon CA) 11.7 333
Hs68 (Skin fibroblast) 8.0 16.0
Jaket (T-cell lymphoma) 0
K562 (leukemia) 0
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Table 3 Test for binding specificity to DMS-53 cell with
substituted amino acid for cFNGRQQc

Beads with cells attachment/%

No. Sequence

24h 48 h
1 ¢ FNGRQQ ¢ 55 933
2 ¢ FNGRQA ¢ 51.7 91.7
3 ¢ FNGRAQ ¢ 483 90
4 ¢ FNGAQQ ¢ 0 0
5 ¢ FNARQQ ¢ 0 1.7
6 ¢ FAGRQQ ¢ 0 1.7
7 ¢ ANGRQQ ¢ 46.7 95
8 ¢ NGRQQ ¢ 10 50
9 ¢ GRQQc¢ 0 0
10 ¢ FNGRQ ¢ 40 85
11 ¢ FNGR ¢ 30 73.3
12 ¢NGRQ ¢ 3.3 26.7
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ML S SR
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Table 4 Effects of integrin (af3) , E-cadherin, ECMA and ICAM on DMDS53 cell growth on
bead with peptide cFNGRQQc

Cell attachment on beads (24 h)/%

Antibody
0mg-L" 0.125mg-L"  025mg-L"! 0.5 mg-L" 1 mg-L" 2 mg-L"

Integrin al 48 50 50 48 46 46
Integrin a2 54 48 50 48 44 44
Integrin a3 52 54 52 50 46 48
Integrin a4 52 52 50 50 44
Integrin a5 50 48 44 42 44
Integrin a6 48 46 44 44 40
Integrin av 48 48 48 46 46
Integrin [ b 52 52 48 38 40
Integrin aE 50 48 44 44 46
Integrin aL 40 40 44 40 40
Integrin aM 40 42 40 42 42
Integrin aX 52 50 42 44 44
Integrin B1 44 46 44 40 40
Integrin 32 48 50 44 46 46
Integrin B3 46 46 48 44 44
Integrin B4 52 50 52 48 48
Integrin B5 50 48 48 46 44
E-cadherin 48 44 48 48 44
NCAM 50 48 44 40 40
ICAM 52 46 48 46 38
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A Novel Specific Small Molecule Peptide for Small Cell Lung Cancer”
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Abstract Screen small molecule peptide specific binding to small cell lung cancer cell (DMS53) was screened by
using the “one-bead one-peptide” combinatorial technology. Thirty two positive beads binding to DMS53 were
totally obtained after primary screening. Consensus peptide sequences of cXNGRXXc and ¢ctNGRXXXc were
identified by amino acid sequencing in ten beads. Three representative peptides were re-synthesized on beads.
Secondary screening showed that cell adhesion percentage of cFNGRQQc to DMSS was higher than the other two
peptides. cFNGRQQc was further studied for cell specificity, alanine scanning and site-directed deletion. The
results showed that cFNGRQQc is specific for promoting cell adhesion to DMS53 but not to other human cell
lines. Both motif of -NGR- and the length of six peptide of cFNGRQQc structure are important for DMS53
attachment. In an antibody or peptide blocking assay, cell adhesion of DMSS53 to peptide bead was not inhibited by
antibodies or peptides including anti-integrin, E-cadherin, NCAM and ICAM. The binding site on DMS53 surface
for cFNGRQQc peptide need to be proven in the future.
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