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Polypeptide A28 enhances cytotoxic effect of cisplatin on colon cancer cell line
HCT-116
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[ Abstract ] Objective:To study the effect of polypeptide A28, which was designed by computer aided drug designing
system, on the cytotoxic effect of cisplatin against colon cancer cells. Methods: Colon cancer cell line HCT-116 and hu-
man umbilical vein endothelial cells ( HUVEC ) were used in the present study. The concentration of polypeptide A28 was
20 wmol /L and those of cisplatin were 10, 30 and 90 pwmol/L. The effects of polypeptide A28 combined with cisplatin on
the growth of HCT-116 and HUVEC cells were measured by MTT; their effects on the apoptosis of HCT-116 cells were ex-
amined by flow cytometry. Results: Cisplatin dose-dependently inhibited proliferation of HCT-116 cells; A28 further en-
hanced the inhibitory effect of cisplatin on HCT-116 cells and increased apoptosis induction effect of cisplatin on HCT-116
cells, with the growth inhibition rate of the combination group being ( 43.3 +0.03 )% , which was significantly higher
than that of the cisplatin single group ( 15.6 £0.10)% ( P <0.01 ). In combination group, when cisplatin concentrations
(30, 90 pmol/ L. ) were increased, the inhibitory effects on HCT-116 cells were not increased compared with the 10
wmol/L cisplatin combination group ( P >0.05 ). A28 combined with cisplatin ( 1.1, 3.3, 10, 30, or 90 pumol/L ) in-
duced apoptosis of more HCT-116 cells than cisplatin single group did ( P <0.01 ). Csplatin at 10 wmol/L combined with
A28 at 20 pmol/L effectively killed HCT-116 cells, whereas with less toxic effect on HUVEC cells. Conclusion : Polypep-
tide A28 can enhance the cytotoxic effect of cisplatin on colon cancer cell line HCT-116 and decrease its lethal effect on

HUVEC.
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Tab.1 Effects of different concentrations of cisplatin combined with polypeptide A28 on apoptosis of HCT-116 cells( x 5, % )

Cisplatin concentration ( ¢,/wmol « L")

Group
1.1 3.3 10 30 90
Cispaltin 5.1+0.06 8.7+0.02 14.6 £0.08 19.8 £0.07 32.6+0.02
Cisplatin + A28( 20 pmol/L ) 6.0+0.07 14.5+0.03" 34.7+£0.07"" 37.3+£0.08" " 40.6 £0.02" "
“P<0.05, " P<0.01 vs cisplatin
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Fig.1 Cisplatin combined with polypeptide A28 induced apoptosis of HCT-116 cells
A: Cul; B: 3.3 pmol/L DDP; C: 3.3 pmol/L DDP +20 pmol/L A28
3 W ﬁj‘?d]jjjﬂfiﬂ 454 A B BETI | fE & 2> TR

AR —255E 1 5 DNA #E I8 BURE N 5 5% 5] 1Y
LA, NI THE DNA (945 B, 5 S04 i J4 191 BH
i 75 PR 200 M A A R T, LA 1 3% A el e 4
OPEFS o R IUETA YT iR A 3 , EL DR Ay
}EEE’JE:@VEFH LUV QN D RN N = e I N =
TIEAB A3 R 28 7 P 2 TR ) 1 Il A3
o ﬁﬂfﬁ%ﬁhﬁ%%ﬁﬂ*ﬁéﬂéﬂE’Jff# ERIOPEY
D HBEMEAE A AT AL

THE AL 5 Bh 25 9 % 31 ( computer aided drug
design, CADD )23 4 242 (R AF & 25 B — P e B
PR R LT (AR LA AT b
S RIS L R SRS 2 Ik A28 1E 2
RT3 1 o [ P At | 2 |3 oo 422 |

SEAA WSS A M 2K, 3?11[57& A28 fig i
HIES 2508 HeLa 40 X5 IFUH A SO PE
ARG AT 1.1.3.3.10 pmol/L i, X
HCT-116 4 A1 /Y #0 # 22 4 Ry (5.8 £0.08 )% .
(10.9+0.08 )% .(15.6 £0.10 )% ,HCT-116 4 Jif
PAT- AU H(5.1£0.06 )% (8.7 £0.02)% .
(14.6 £0.08 )% ; 4IEAKEG MR 90 pmol/L Hsf % i
Jed 20 MO %4 2 ( 36. 0 £0. 01 )% , HCT-116 41l
JAT R ZE(32.6 £0.02 )% o 17 5 WL, w5 e B2 I
BT IR R FE S 2 O T BE AR, (RN R RN
MR, BCA 25 )5, 6 G 25 2 0T i o 40 il
HCT-116 455 A4 1 3R & HCT-116 40 i J& 7 5 B
WAL T R FIEA AL, S A28 1T LI {348 Jip ot 4
HIFEURNE . Michod 25 ) & B RasGAP H9—AMERIR Y



ik %A 20K A28 SRR 45 i i AR R bR HCT-116 HOAR Mt . 321 -

N2 g5 58 B SH2SH3SH2 4544 358, ) 68 184 1 fif 93 4
X AN AL 7 25 M AU . Michod 253k % 31
N2 ZE e — B & 10 R IERR I T3, % 5 51
3 3 il A — P EL A A0S 5 I R T B 22 K TAT
FEUC LA T B —Fh B 1 B E ) B ) 28 i 40
[ () 22 IK-TAT-RasGAP, . .. , 1% 22 JIk &k 35 184 58 i
20 B X B R RE AR T 25 W A U

A FEH 8 FH B A28 A5 1% 45 # ek ) — Bt
AR 7 4, N2 2549 S b () SH3 45 M B AT DL 5
G3BP( GAP SH3-binding protein ) & A= 45 5 M it 4%
£, DT R4 40 0 4 2 K AR . Guitard 2560100 % 31
G3BP 7E 3 S0 i 4 s an 446 iz B 9i L LR IR L Sk B30
Jifrgeg v 20k FE IR R SR PR 2 Ik A28 HLA &
Xof i Ie A LR AT R T e . TR VR G3BP R
SO IR AR T, AT 550 & AR B R AE A
WUER . HATRE S PEZ K TAT-RasGAP,, ., BERS
0 e A4 T 35 PR BE DS AT 25 W i SR 1 LA
S F R SE— 5, Michod 2670 & BUAE
PEZ IR TAT-RasGAP,,, ., B8 1F FH B & 575 5 P53
St Bl 5E B, P53 i DNA RHE 1 i i e W i 1k
NH2 3 DL 4T DNA 451405 iy fseaed

AR SRR R I, SR 10 wmol/L B, kA
2GR TR 208 BT, B8 T(43.3
0.03)% F(34.7 +0.07 )% o 4 4kLEIE R v
%30.90 wmol/L, HXF fi 783 241 At iy 410 1 3 A F- 5
W AR VR - AR RS . WREE 10 pumol/L I
1 +20 wmol/LA28 Xt IE# HUVEC 4 45 41 ]
FH(8.7 £0.02 )% , AT MIEA 90 wmol/L Hl 20
pmol/L A28 +90 wmol/L 4%} HUVEC 4H ity 4 5E
M 20 (35.2 £0.07 )% M1(47.2 0. 05 )% |
(P<0.01 ). HULRT WLIBEA A 24 B, 04T v B 3k 51
— e BT R VE A CE B8RS S E H
ST ) e A R A S IS B R R
PEAEFENRIEIG . A S50 47, A28 1 B & —Fi
BHEAR M N2 TT 25 I BB, 10 wmol/ L R4
520 wmol/L A28 A3, AT LA 1A 31 55 K % 473 il g 400
FRACR ARV E /N, 25 L TIAR, A28 ZikZ)
Yy HA WEAE I PR AR A

[ & % s #k ]

[1] Monzon FA, Ogino S, Hammond ME, Halling KC, Bloom KJ,
Nikiforova MN, et al. The role of K-Ras mutation testing in the
management of patients with metastatic colorectal cancer [ J 1.
Arch Pathol Lab Med, 2009, 133( 10 ): 1600-1606.

[2] O'Brien CA, Pollett A, Gallinger S, Dick JE. A human colon

cancer cell capable of initiating tumour growth in immunodeficient

mice [ ] ]. Nature, 2007, 445 ( 7123 ): 106-110.

[3] Desoize B, Madoulet C. Particular aspects of platinum compounds
used at present in cancer treatment [ J . Crit Rev Oncol Hematol ,
2002, 42 (3): 317-325.

[4] Wang D, Lippard SJ. Cellular processing of platinum anticancer
drugs [ J ]. Nat Rev Drug Discov, 2005, 4( 4 ): 307-320.

[5] BREZAE B REIRT WRRUL. YAYT STl B JRRAE 1 22 Ik sl
A i BOHRE T : PR, 200810197085, 1 [ P ] 2008-10-19.

[ 6] Michod D, Yang JY, Chen J, Bonny C, Widmann C. A RasGAP-
derived cell permeable peptide potently enhances genotoxin-
induced cytotoxicity in tumor cells [ ] ]. Oncogene, 2004, 23
(55): 8971-8978.

[7] Michod D, Widmann C. DNA-damage sensitizers: Potential new
therapeutical tools to improve chemotherapy [ J ]. Criti Rev Oncol
Hematol, 2007, 63(2): 160-171.

[ 8] Shahzad MM, Lopez-Berestein G, Sood AK. Novel strategies for
reversing platinum resistance [ J ]. Drug Resistance Updates,
2009, 12(6): 148-152.

[ 9] Schiff D, Wen PY, van den Bent MJ. Neurological adverse effects
caused by cytotoxic and targeted therapies [ J ]. Nat Rev Clin On-
col, 2009, 6( 10 ): 596-603.

[ 10 ] Kaushal GP, Kaushal V, Herzog C, Yang C. Autopahagy delays
apoptosis in renal tubular epithelial cells in cisplatin cytotoxicity
[ J]. Autophagy, 2008, 4(5): 710-712.

[11 ] Lee S, Kim W, Moon SO, Sung MJ, Kim DH, Kang KP, et al.
Rosiglitazone ameliorates cisplatin-induced renal injury in mice
[ J]. Nephrol Dial Transplant, 2006, 21( 8 ): 2096-2105.

[12] Song CM, Lim SJ, Tong JC. Recent advances in computer-aided
drug design [ J]. Brief Bioinform, 2009, 10( 5 ): 579-591.

[ 13 ] Kapetanovic IM. Computer-aided drug discovery and development
( CADDD ): Insilico-chemico-biological approach [ J ]. Chem Biol
Interact, 2008, 171(2): 165-176.

[ 14 ] Michod D, Annibaldi A, Schaefer S, Dapples C, Rochat B, Wid-
mann C. Effect of RasGAP N2 gragment-derived peptide on tumor
growth in mice [ J ]. J Natl Cancer Inst, 2009, 101( 11 ): 828-
832.

[ 15 ] Cardozo AK, Buchillier V, Mathieu M, Chen J, Ortis F, Ladriere
L, et al. Cell-permeable peptides induce dose-and length-depend-
ent cytotoxic effects [ ] |. Biochim Biophys Acta, 2007, 1768( 9 ):
2222-2234.

[ 16 ] Guitard E, Parker F, Millon R, Abecassis J, Tocqué B. G3BP is
overexpressed in human tumors and promotes S phase entry [ J .
Cancer Lett, 2001, 165(2): 213-221.

[ 17 ] Michod D, Widmann C. TAT-RasGAP, ;3,4 require P53 and PU-
MA to sensitize tumor cells to genotoxins [ J ]. Mol Cancer Res,
2007, 5(5): 497-507.

[ 18 ] Cordenonsi M, Montagner M, Adorno M, Zacchigna L, Martello
G, Mamidi A, et al. Integration of TGF-B and Ras/MAPK signa-
ling through P53 phosphorylation [ J |. Science, 2007, 315
(5813 ): 840-843.

[ YR EH] 2010 -02 - 14 [fEEIB#] 2010-04 -17

[ AxHmE] &



