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Abstract

Objective:

1. To induce poly multidrug resistant (MDR) cell models from human
hepatocellular carcinoma (HCC) cell lines by chemotherapy drugs and detect
resistance of the developed HCC MDR cells.

2. To detect the effects of ERK1/2 pathway by down-regulating Flot on HCC
drug-resistant cells, thus to explore if down-regulating Flot could affect ERK1/2
pathway and reverse resistance of HCC MDR cells.

3. To detect the effects on ERK1/2 after destroying lipid raft structure by
methyl -B- cyclodextrin (MCD), thus to investigate the connection between lipid rafts
and ERK1/2.

4. To study the expression of Flot-1 and Flot-2 in HCC MDR cells and its effect
on cell invasion.

5. To construct the eukaryotic expression vector Flotl/pcDNA3.1 (+) and
Flot2/pcDNA3.1(+) for futher study.

Methods:

1. Human hepatocarcinoma cell lines SMMC7721 and BEL7402 were exposed
to high concentration of ADM transiently. CellTiter-Glo luminescent cell viability
assay was used to evaluate drug sensitivity. And then the resistance index was
calculated to evaluate drug resistance of the MDR models.

2. The specific Flot-1, Flot-2 siRNA and shRNA were transfected into HCC
MDR cells. The mRNA and protein expression of Flot-1and Flot-2 were detected by
RT-PCR and western blotting respectively. The higher silencing efficiency method
was choosed to reduce Flot-1 and Flot-2 in the flowing assay. The expression of
C-RAF, MEK1/2 and ERK1/2 proteins were detected by western blotting.

3. The expression of ERK1/2 protein was detected by western blotting after
destroying lipid raft structure by methyl -p- cyclodextrin (MCD).
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4. Wound healing assay were performed to investigate the mobility and invasion
ability of HCC MDR cells.

5. The open reading frame(ORF) sequence of Flot-1 and Flot-2 were amplified
from HCC MDR cells by RT-PCR. Then the eukaryotic expression vectors of
Flotl/pcDNA3.1 (+) and Flot2/pcDNA3.1(+) were constructed by inserting the Flot-1
and Flot-2 ORF into the pcDNA3.I(+)vector. Western blot assay was used to detect
expression levels of Flot-1 and Flot-2 after transfected Flotl/pcDNA3.1 (+) and
Flot2/pcDNA3.1(+) vectors into HCC MDR cells.

Results:

1. Compared to parent cells, the induced MDR cells showed less sensitivity to
ADM. The IC50 of ADM for SMMC7721/ADM was 16.44 times higher than that of
SMMC7721 cell lines. The IC50 of ADM for BEL7402/ADM was 20.34 times higher
than that of BEL7402 cell lines.

2. siRNA was used in the flowing assay as the silencing efficiency of it was
higher than that of shRNA in HCC MDR cells. Compared to the blank control group
and the negative control group, the protein expressions of p-C-RAF, p-MEK1/2 were
decreased time-dependently without affecting the total C-RAF and MEK1/2 levels
after down-regulating Flot-1and Flot-2 in the SiRNA group. The expression of
p-ERK1/2 was increased at first and then decreased while that of ERK1/2 was
uneffected.

3. The expression of p-ERK1/2 decreased significantly after the methyl-p-
cyclodextrin (MCD) treatment.

4. Compared to the negative control group and the blank control group, the
invasion of cells were significantly decreased in the Flot-1siRNA and Flot-2siRNA
groups.

5. Compared to the negative control group and the blank control group, the
expressions of Flot-1 and Flot-2 in Flot siRNA group were up-regulated at protein
levels .

Conclusions:

1. SMMC7721/ADM and BEL7402/ADM showed a stable drug resistance.
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2. Down-regulation of Flot-1and Flot-2 could inhibit ERK1/2 pathway activity.

3. The destruction of lipid raft structure could inhibit ERK1/2 pathway activity.

4. Silencing of Flot-1 and Flot-2 expression could inhibit the invasion of HCC
MDR cells.

5. The expression vector Flotl/pcDNA3.1 (+) and Flot2/pcDNA3.1(+) have been
successfully established.

Keywords: Flot; ERK1/2; Hepatocellular carcinoma; Multi-drug resistance; Reverse
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7 & Va7 AN AT BB B B A T o R, R 2 25T 25 (Multidrug
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1. P-gp(P-glyco protein, P-gp)fidjEKik: HEIWHFRENC Ak HILR,
WA P-gp HOIE R R IA A MDR K X EEKEM, Pgp BT ABC
(ATP-binding cassette transporter, ABC )#4ia 8 A KM, & —F ATP 1K #itE:
WISz E, FLrT ORI A ATP K AR RE IR0 BE B2 2% H 3 N A N B4 7 2570
B AR B P9 HO 250 2, AT ASE 4 T 24

2. ZAMZMREARTERIE. ZAMZAMHISER (multidrug resistance
protein, MRP) 5 P-gp —#f, #)@ T ABC iz EEBFE IR A, i RIKHEE
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[5], AEIRBIAIEEIZ 54 MH I (glutathione, GSH) #erHRE, si#
WIAESI L A 1 o A

3. TG 2455 [ (breast cancer resistance protein, BCRP)EMJEF ATP 1%
TR I A IS R ORI — A, HReRIH ATP REER KRN M), B2
WA B A PR R 17 51 A 4 PR 245

4. Jififit 258 A Clung resistance protein, LRP )A] Gl it pifh 7 2051 A2 40 i
MDRPYL: — K% FLEF 1], 8 DABAZ MR S5 A 25 TE i N A A% s R AN
M A B2l e s 2 s B 77 O LR B, SRR B R, ALk
2 At

112 EWZAYEIERER

DNA #2140 (Topo) 7 DNA &l fl sk it e tErI/EH . Topo
Sy WA, B Topol AN Topoll 2, F+h Topoll J& 24 R 2407 254 AE F§0
Mo B, I FHEE Topoll 7 mRNA FIES (R IA BN B ol K AR 3 [N 948
i, FURRT 2G4 RO B R B 2 el b B e, AT 51 AR A i 245 4 = A 1,

113 ®WZHRis

BEH IR — A& st =k, ENVAT RS IR &, RN EER RN
7, ARG S AR (A PR S W e T A% R AR R AR ZEAR BT Ak
-S-# 40§ (Glutathione S-transferase, GST) {4k ~, GSH S51b2:24M4h4, ff
SRR T 0 2R J5R B AR T PR T, S A i 2 4 £ 7
4.
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