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[ Abstract] Background and purpose: Multidrug resistance (MDR) is the dominating obstacle to the
chemotherapy. There is strong evidence that the phosphoinositide 3-kinases (PI3Ks) signaling pathway is involved in
MDR phenotype, however, the mechanism of MDR occurrence is still unknown. This study tended to investigate the
regulating effect of PI3K/Akt signaling pathway and its downstream target genes in P-glycoprotein (P-gp) (ABCBI
gene encoding)-mediated MDR in human colon carcinoma HCT-116/L-OHP cells. Methods: Pretreatment with PI3K
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selective inhibitor LY294002 (20 umol/L) for 2 h, the sensitivity of L-OHP was evaluated by the CCK-8 (cell counting
kit-8) assay in HCT-116/L-OHP cells, and the expressions of P-gp, LRP, MRP-2, Akt, p-Akt, IxB and p-IxB were
evaluated by Western blot. The activity of ABCB1 promoter was evaluated by chromatin immunoprecipitation analysis
(CHIP). Results: After inhibiting the activity of PI3K/Akt signaling pathway, the IC50 value of L-OHP decreased
from(157.48+16.73) pg/mL to (53.68+3.18) pg/mL in HCT-116/L-OHP cells, and the reversal index was 2.93 (P<0.01).
The expressions of P-gp, p-Akt and p-IkB were down-regulation compared with the concrol group (P<0.01), but the
expressions of LRP, MRP-2, Akt and IxB didn't change significantly. CHIP result has confirmed that NF-kB protein
could bind to the region of ABCB1 gene promoter in HCT116/L-OHP cells. Conclusion: Blocking of PI3K/Akt/NF-kB
signal pathway could increase the drug sensitivity to MDR cells, inhibit the phosphorylation of p-Akt and p-IkB, and

reversing ABCB1/P-glycoprotein—mediated multidrug resistance in colon carcinoma cells.
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fiti(phosphoinositide 3-kinases, PI3K){E 51l i
Z 5 2 2 kA . AR R B,
PI3K/AKtE 5 7 T 38 i 72 40 a3 7 . o0k
ik 96 %) 1ML A5 TR 1 RN 2 A% 4 T AR A B A
FI L ARG R, PISK/AKS 54 0 i
eSS SR LM ke kR, |
S LRI PR MLE] i AN B . AR SC B0 &5
W95 VD R EAT 245 AR HCT-116/L-OHP Je H
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BON5% . TR B FRAE R S AR, RRA AR
WEREFS3 ~ 5 hf5, BRXFHRZ4LAME A & AN [A]
WREALIT 25 5 3736100 pL, S B4NE
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BNk Se B 55 1.5 hig, TRERRAUAK 450
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MLEIC,,; RISAINISEFE BB R 2591 X b 2l
PR 20 L A LC 5o/ I3 2 550 5 B b 25 4 1 X i 24
PEAIMIAYICS. SEHRH A 3K
1.2.3 A& 8 R ¥P % % (Western blot) 4 P—gp
LRP. MRP-2, Akt, p—Akt. [k B, p~Ik B&
g o Rk

WS A B K B A 25 2 < 10°4N /41
MR PBSUE 2, WFFPBS, fIn A 1Y
B REWAE VK E24#0.5 h, 14 000xg =0
15 min, W5 BIEW; BCAZMHT I E &
JIH B . 50 pg SR BT TE SDS R TN 4 Tk i ek
Lk H LYk, PVDFREFERR 595G Wi &f
PIAERE U, SRIE A Rk, %
1:1000EM], 4 Cidtk. R HHTBS/THEE3
K, FIMAHRPARCH ik, BEERERT
1 h, ECLYL (A, GAPDHIENZXTE, 41K
FEMEATIH AR EE R
1.2.4  # & %% 3£ 9IE (chromatin immuno—
precipitation, ChIP)RT—-PCR

e MEZ—ChIPIHR G P 3R, HAEEMM
B F2 W o AGE B37% I, BOLA kN
1%, 37 Cil& & 10 min, FA75HE. PR HE
1 mmol/L PMSFIYPBSYEIAANAL, W8 40 H 2 ik
FER1x10°4, 4 C. 3 000xgE5.[»5 minZ: |

DNAJG, 4 C 12 000xgE5.0>5 min, HUHI20 pL
FE AR R BHAAEXT B (Input) I TG 2k . HoAv T
2 mLAESITA 70 pL Protein A+G Agarose/Salmon
Sperm DNA, T4 CZI8#E31RAI30 min, T
4 °C, 1000xgZ M R0 1 min, K FHERER
ZHH2 mLELLE T, MALE Ep65(NF-xB) .
IgG ST FEPLIAR (P E XS BE )4 C R 12 12 iR 2]
% . IA60 pL Protein A+G Agarose/Salmon
Sperm DNA, T4 CZ124# 3014160 min, DA
DOVE—PiiFn M E A SN G . T4 C,
1 000xg 45k F 5001 min, MR s W5 IR
U AN i O Ve #EAT VR, BT mL
MIPERIS CLEIBIESNVEVR3~5 min, BH)5F T
4 °C, 1000xgZfF F 01 min, 7 IR, B
FARMIVTTE RIAT FH T-PCRY 18 H 3L K 551

RT-PCR: JTIENMA250 pLykMi 2% mhi
VortexiR %), FEiRIEsNEM3~5 min, 1 000xg
B0 1 min, BUCEWEWR,  [RVRE 2D SR PR R I HR
IVEW, 2R LI RIR A ALTHZY500 pl, 500 pL
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M, HEH > 508 CDNAXH IR | AP B A 5
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PH M B AR e 2 L VT E FIDNA . 5 9 £ X
ABCBIRH A 3151 9% (519 )55 R it S
B. 5°-CCACTCCTCCACCTTTGAC-3"; J2
Y HE:. 5°-ACCCTGTTGCTGTAGCCA-3"),
PCR™HR/N K379 bp, BEIRSAT: 95 CHi
53 min; 94 ‘CAEME30 s, 65 CiB k30 s,
72 CHEM30 s, FL30MEER, 72 ‘CLEMfS min,
RN EEHE A4 W10 pL PCRP“WIAE2 %35 IR W Bk
JiE 1 HL UK
1.3 ZitFAE

R HSPSS 13.048 T HR A A #E e . A4
B R Hxts o, ST REAR IR L, R
HIMSIREAS ¢ K%, AR R A
KI5, YIER W HL R T SNK - g 7 56
(Student-Newman-KepLsik), K 4R 25,
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B 1 LY294002%tHCT-116/L-OHP4RAE 4 17 & A #
Fig. 1 Effect of LY294002 on cell survival in HCT-116/L-OHP

cells
2.2 ANZFEHCT-116/L-OHPZ B ¥t 48 3 it
Z5EBP-gp. MRP-2, LRPZAHISMN
Western blotk 25 R 7, A4 HCT-
116/L-OHPTi 25 4 L iy P-gp . LRP, MRP-2
AR R IR YU E T U R HCT-
116(P<0.01), HLY2940021FHJHCT-116/L-OHP
J&, P-gpRyRIARFIRH].(P<0.01), {HJZLRP,
MRP-2 1)Kk 2 5 LG 1T 2% 2 L (P>0.05,
12).
2.3 LY294002%f A &5 EHCT-116/L-OHP
MAmAKt, p-Akt. |k B, p-Ik BRIEHIET
SR MHCT-11648 Lk, A 45 1 98 Tt

254 I HCT-116/L-OHP ¥ p-Akt(Thr307) .
p-Akt(Serd73) L Kep-TxBEE [ HYAH S Rk i 1
B AE, ZRA51H5%E L(P<0.01), HEZE
AKtFITIBHR A X R A T 22 R B ST R X
(P>0.05), $&/RPI3K/Akt/NF-xBf5 51 #§ 1E i
it 245 20 B A T3 RS . 24 HCT-116/L-OHP
AN ALY 2940025, p-Akt(Ser473)Flp-IkBHE
M35 T, SHCT-116/L-OHPAH I AH Lt ,
XSG H G L (P<0.01), {HZEp-Akt(Thr307)
WA Z FILY 29400215200, 5K M1IALY294002
M 2 AH L, 22 R e gt ar s L (P>0.05),
$E 7R BHWTPI3K/ Aktf 53 i J5 n] PR AIKHCT-116/
L-OHPIfif 25 40 il p— Akt(Serd73) Flp-1 « B
Mk, Ml p—Akt(Serd73) By BERR 1k 7T LA BH Ik
p—Akt/p-1 k BIY{E 51515 (1&3)

HCT116  HCT116/L-OHP HCT116/L-OHP+LY294002

P-gp
“ . .

LRP
R A e

T o S—

T i v o

2 LY294002%f A &5 #EEHCT-116/L-OHPZEAIP—gp.
MRP-2, LRPFRiXHIZ M
Fig. 2 Effect of LY294002 on P-gp, MRP-2, LRP expression in

HCT-116/L-OHP cells

HCT116  HCT116/L-OHP  HCT116/L-OHP+LY294002

Akt 60x10°

p-Akt-Thr307 60x10°

p-Akt-Ser473
60x10°

IBa | 30x10° Total

pkBo 39x10°

GAPDH 36x10°

3 LY294002%fHCT116/L-OHPZHAE A PI3K/Ak/NF- k B
pepibdiobAl
Fig.3 Effect of LY294002 on PI3K/Akt/NF-kB signal pathway
in HCT-116/L-OHP cells
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2.4 NF-xBXATPEEZEHILKIE1ME
(ATP-binding cassette sub-family B member
1, ABCBERERBZhFHIZ N
CHIP—PCRZR AT W7, 25 FHX IRIEY”
R 5t s B Tg GHU AR (B P X BR)TT € e
FHDNARY =)0, WIKAA RS ; RS
PUATTIE ¥ Input DNA(FHHEXT O34 1Y 7 Hy vl
Tk A IR0 s HINF-«BHURTITE T4 DNAE N
B 34 T ABCBISE () 5571, $#27"NF-xB
AEWS 5 ABCBIFEN LA 3h 7 XM EE &, Ja3h
ABCBIFE R L S FEF (K14)

Anti-NF-xB

Blank IgG Input

bp

2 000

500
250
100

4 NF-« BXtABCBIEE B ZhTHIS MM
Fig. 4 Effect of NF-xB on ABCBI promoter

Blank: PCR results with no cDNA; IgG: Mouse monoclonal IgG;
Input: cDNA from cell lysates without RIP procedure; Anti-NF-xB:
PCR results with NF-kB antibody.
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5 bR ) Z 25 2 AR N L FEPI3KAE
S SRR, Y LU T 8 1 R A e g
FAMAT, B R EG B W R 1k s R 1k
HAJR Y, o] 76 4B IS P 2 1 7= AE PI3K &5
A5, PIBKIE FUiFHAkt, {F LAY AKLAT
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H, PI3K-AKtfF 538 42 (1 B FI LY 2940025 £
F L BB T RERSAEMRP 1A S 0T 25 L h
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LA R . HE— 2B WFE R, LY294002
Al DL FEAIRHCT-116/L-OHP4H ifi P-gp Y ik, 41
/N PI3K/Akt{5 5 #% 7] g 238 1 175 5 P-gp 1Y 2o
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