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Role of p53-dependent PI3K in Radioresistance of Colon Cancer Cells
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ABSTRACT - Radiotherapy is one of the major therapies for cancer treatment. p53 acts as a central mediator of
the cellular response to stressful stimuli, such as radiation. Recently it has been known that activation of the phosphati-
dylinositol-3-kinase (PI3K) pathway is associated with radioresistance. In this study, we investigated whether X-irra-
diation up-regulates PI3K in a p53-dependent manner in human colon cancer cells. In order to study this phenomenon,
we have treated p53-wild type and p53-mutant type HCT116 cells with X-ray. Treatment of wild type HCT116 cells
with 8 Gy resulted in a marked increase in PI3K (p85), which paralleled an increase in PTEN, a counterpart of PI3K.
However, these effects of X-rays in the p53-mutant cells were not observed. These results suggest that the X-irradia-
tion-induced up-regulation of PI3K/PTEN pathway is p53-dependent.
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PTEN Antibody= Santa Cruz Biotechnology (Santa Cruz, CA,
USA)ell Al #ulglt}. p85 Antibody= Cell Signaling (Beverly,
MD, USA)eA4 Foigit}, Fetal calf serum (FBS)2 Gibco BRL
(Life Technologies, Grand Island, NY, USA)°l A v gt}
HBSS (Hanks balanced salt solution), DMEM, b-actin antibody
£ Sigma Chemical Co. (St. Louis, MO, USA)A F-mjigic}.

NE =2 3 X-ray GARIZA}

Human colon cancer cell lines (HCT116)= A3d] 2|3}t
g NPE AP 2 HE FEENT AXE 2% 37°C, 5%
oRtstErA, 95% 718 ZHE Thed t71Z20lA 10% fetal
calf serum, 2 mM glutamine, SHYA] (Penicillin G 60 mg/L, Strep-
tomycin 100 mg/L, Amphotericin B 50 ul/L)YS ¥+ DMEM
A2 AT WA A 7H57] Primus (Siemens,
Germany)E ©o]-&3te] ZAFEIAH. 6MV X-rayE 200MU/min
9] dose rateZ 2Gy, 13|2ABIR LM A Helax A28

o|-g&3ted AlFstsict.

Western blot M

AEE PBSE A& § FEato], Alxdgld 30 £5<
37°Col Al lysis buffers 2l 83 A17Ih 25 cellular debris
+ 30 & &<t 10,000 x g oA A4l ste] A AgT 2
I A(F)NL2 Sodium dodesyl sulfate - polyacrylamide gel
electrophoresis (SDS-PAGE)Z £4] 3}, slab gel2 nitrocellu-
lose paperZ #7]%9% 3t} 2] 13} antibodies® PTEN
< 2831, 23 antibody= HRP7F B2 p85 ¢} B-actine
ARESISATE. 24 T2 enhanced chemiluminescence (ECL,
Amersham Life Sciences, Arlington Heights, IL, USA)Z 7
Zst3irh.

NE Y= 2%

HCT116 M2 A& &3 X-ray&Z= MTT assayS
ARgste] AA 3T 3 x 10*cells/well ol x-raysS A2 ). 24
h &<t vl &, AIZE PBSZ Ao MTT (0.5 mg/ml PBS) &
Z} wellell % 718EaL, 37°C 914 30 minsot w3ttt DMSO
(100 mi/well)g 37138t FAJ ¥ Formazan 23S Eo|F3L
570 nm microplate reader (Model 3550, BIO-RAD, Richmond,
CA. USA)Z 2785t

Holet 24
2E 438 do|El= mean+ standard error (SE)Z YERIITE.
FAEAS Student's t testS AMSIAAL, p<0.005 &2 {9

e bl

2 o

OPELMIZONM X-raye] FAR] 2J9t p53 B3t

2 Ao A ARSBEAL Q= YA E HCT1169 A X-ray
o] Aol oJgk p53e] SIS FRISIGiT HCT116 A3
8Gye] WAMAE ZASIAL 3A1ZF ol ALeE A3t ps3dd
A EAA p53e] o] F7tsIsit) ps3 AR s T
o] #A=A] ekglt). B-actin FHZ E Apol9] F3l7t @5
S ERIsATHFig. 1).

OPSAMEOA p530] MEU PI3-K 3 PTENS] J| X5 =

OjXle 9%

B Aol ARsla e A E HCT11691A4 X-ray
o] ZAKsE7] el 93k AW PI3-K 2 PTENS] 7]4F =0l
HX= ps3e] FFS RIS & A7 PI3-ke] LA
p859] ®WislE B3l A& sislon, 7IAFEH] Atold tig
p339] FES dat] fste] ps3 B B AEF LS v
stslom, p53dd AMzeA p8se] BAYETF dAS
o} o]& §3ke] P3-kinase®] wdo] F7HEHATS & F A
CHFig. 2A). PTENS pS3ZAEAI o] vl pS3gAd Al ZojA
Bo] thA EUTHFig. 2B).
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LM AN X-rayo] 2Joto] JFEE|= PI3-K R PTEN|

HEHG| Eigto] UlXl= ps32 ¥F

vpA et 2 thAbHI £ HCT116914 Xeraye] ZAKSH 3 PI3-
K ¥ PTEN?| 2lsdge] &gste] nX|e ps3e] ¥ &
o133t} ps3 24491 HCT116 Al EolME p8sel W3zt ¢l
Ao, ps3 F3 Ate =F F A Al wat psse]
o] 718k th(Fig. 3A). B3+ PI3-K (p85)2] B9l ¥4
ARl Akte] Q14bstE SIE ITk(Fig. 3C). PTENS p53 ¥4
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Fig. 1. X-irradiation activates expression of p53 in HCT116 cells.
HCT116 cells in monolayers were exposed with 8 Gy of X-irradi-
aton and cultured 3h after X-irradiation. The cells were lysed, and
the lysates were analyzed by immunoblotting used p53. The blot
was reprobed with anti-f actin to confirm equal loading.
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Fig. 2. Effects of p53 on the basal levels of PI3-Kinase/PTEN in HCT116 cells. HCT116 cells were lysed, and the lysates were analyzed
by immunoblotting used p85/P13-Kinase (A) and PTEN (B). The blot was reprobed with anti-§ actin to confirm equal loading. The rela-
tive density of electrophoretic band was obtained with the LAS-1000 (Fujifilm, Japan) (lower panel). Data are means + S.E of four sepa-

rate experiments.
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Fig. 3. Effect of p53 X-irradiation induced up-regulation of p85 and pAKt in HCT116 cells. HCT116 cells in monolayers were irradiated
with 8Gy. At 0, 3, 6 and 12 hours after X-irradiation, the cells were lysed, and the lysates were analyzed by immunoblotting used p85/p-
Akt. The blot was reprobed with anti-f actin to confirm equal loading. The relative density of electrophoretic band was obtained with the
LAS-1000 (Fujifilm, Japan) (lower panel). Data are means + S.E of four separate experiments.
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Fig. 4. Effect of p53 X-irradiation induced up-regulation of PTEN in HCT116 cells. HCT116 cells in monolayers were irradiated with
8Gy. At 0, 3, 6 and 12 hours after X-irradiation, the cells were lysed, and the lysates were analyzed by immunoblotting used p53. The
blot was reprobed with anti-f3 actin to confirm equal loading. The relative density of electrophoretic band was obtained with the LAS-
1000 (Fujifilm, Japan) (lower panel). Data are means + S.E of four separate experiments.
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