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[Abstract] Background and purpose: Breast cancer is one of the most common carcinoma among female
patients with high mortalities. Drug-resistance is the major reason that leads to chemotherapy failure in clinical practice.
MCEF-7/ADR is a multi-drug resistant cell line that was established on the basis of breast cancer cell line MCF-7.
This research aimed to investigate the anti-apoptotic effect of c-fos in resistant breast cancer cell MCF-7/ADR, and to
compare with its sensitive counterpart MCF-7. Methods: Doxorubicin with various concentrations was used to treat
MCF-7 as well as its MDR- counterpart MCF-7/ADR. The growth inhibitory rate of MCF-7 and MCF-7/ADR was
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determined by MTT assay. Additionally, RT-PCR was used to test the expression of P-gp and c-fos mRNA in MCF-
7 and MCF-7/ADR; The expression of c-fos mRNA was detected by RT-PCR after 3 umol doxorubicin treatment;
We further established cell lines that stably interfered with c-fos, named MCF-7/ADR/si-fos-8B, MCF-7/ADR/si-fos-
3D. Flow cytometry and MTT assay were used to investigate the apoptosis rate and inhibitory rate in these above cells
under the treatment of 5-FU, CDDP or y-radiation. At last, RT-PCR and Western blot analysis were used to detect the
expression of bax, bcl-2, puma, p53. Results: The expression of c-fos and P-gp (MDR-1) was up-regulated in MCF-7/
ADR, compared with its sensitive counterpart MCF-7. Additionally, the resistant fold of MCF-7/ADR to doxorubicin
was nearly 40; The expression of c-fos was gradually up-regulated after 3 pmol doxorubicin treatment; The sensitivity
to drugs (5-FU and CDDP) was increased after c-fos interference while the apoptosis rate was also increased after 5-FU,
CDDP and y-radiation treatment. RT-PCR and Western blot analysis indicated that up-regulation of bax, puma, p53 after
c-fos interference while the expression of bel-2 was down-regulated. Conclusion: c-fos may act as an anti-apoptotic

protein in resistant breast cancer cell line MCF-7/ADR by regulating the expression of apoptosis related proteins, and

may play a vital role in the formation of multi-drug resistance phenotype.
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Tab.1 Determination of IC;, of doxorubicin in MCF-7 and MCF-7/ADR

1Cy, /umol-L"
MCEF-7 MCF-7/ADR Resistant fold
3.45+0.05 137.80+12.77 39.94

" ICy, values (x£s) were calculated from three independent experiments performed in triplicates.

Anti-cancer drugs

Doxorubicin

MCF-7 MCF-7/ADR MCF-7 MCF-7/ADR

MCF-7 P-gp
B-actin GAPDH | -mms <
MCF-7 MCF-7/ADR MCF-7 MCF-7/ADR
B-actin GAPDH [ — -
MCF-7(ADR 3 pmol/L) MCF-7(ADR 3 pmol/L)
Time(h) Control 6 12 36 Time(h) Control 12 36
[S-actin GAPDH — — R

B 1 c-fos?TEMCF-7/ADRK HEFLIREM 2 R B M R IR B R4
Fig. 1 The expression of c-fos in MCF-7/ADR and in the early stage of formation of MDR-phenotype
A: RT-PCR and Western blot analysis of mdr-1 expression in MCF-7 as well as MCF-7/ADR; B: RT-PCR and Western blot analysis of c-fos

expression in MCF-7 as well as MCF-7/ADR; C: RT-PCR and Western blot analysis of c-fos expression in MCF-7 as the cell was treated with 3
umol/L adriamycin for indicated time(12, 24, 36 h).
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Fig. 2 The establishment of c-fos stable interfered cell line
A: RT PCR analysis of c-fos expression in c-fos stable interfered cell line (MCF-7/ADR/si-fos-8B, MCF-7/ADR/si-fos-3D) compared with its

control(MCF-7/ADR and MCF-7/ADR/siNC); B: Western blot analysis of c-fos expression in c-fos stable interfered cell line (MCF-7/ADR/si-fos-
8B, MCF-7/ADR/si-fos-3D) compared with its control (MCF-7/ADR and MCF-7/ADR/siNC).

%2 c-fos TN iEXT FLARME B AEAL 7 BB MR S

Tab. 2 Effects of c-fos down-regulation on the sensitivity to chemotherapeutic agents

1C,,
Cell Adriamycin/umol-L" 5-Fluorouracil/pumol - L™ Cisplatin/umol-L"
MCF-7 3.45+0.05 9.59+1.03 2.31+0.97
MCF-7/ADR 137.80£12.77 149.54+7.98 28.69+4.86
MCF-7/ADR/siNC 142.60+26.67 147.99+1.86 24.60+0.22
MCF-7/ADR/sic-fos-8B 34.34+4.38* 105.93+3.31%* 17.73£2.81*
MCF-7/ADR/sic-fos-3D 15.46+0.80* 72.96+0.55* 14.85+1.81*

* ICy, values (x+s) were calculated from 3 independent experiments performed in triplicates; *: P<0.05 compared with the control MCF-7/ADR
cells group.
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Fig.3 Cisplatin and 5-FU induced apoptosis in MCF-7/ADR and its c-fos stable interfered cell lines

A: Various concentration of cisplatin (15, 20, 30 umol/L) induced apoptosis in MCF-7/ADR and its c-fos stable interfered cell lines. Each bar
indicated independent experiments; B: Various concentration of cisplatin (15, 20, 30 pmol/L) induced apoptosis in MCF-7/ADR and its c-fos
stable interfered cell lines. Each bar indicated 3 independent experiments.

2.4 Fifc-fosdHRatk3T$E IR BT AT B A0 E T8
4 22 i

10 Gy 4R IR 2 )5, 448 h)s i3t
Bl 5981, MCE-7/ADR. MCF-7/ADR/siNC .
MCF-7/ADR/si-fos-8BFIMCF-7/ADR/si-fos-

Radiation/Gy 0 10 20

MCF-7/ADR b

MCE-7/ADR/siNC ' *

MCF-7/ADR/si-fos-8B

3DMTET- R 9] 12.18+1.56, 10.14+2.57 .
17.42+1.09F123.45+3.83; 20 Gy 4 5 I8 5
ZJa LR A TR A o 19.83+2.07
16.87+1.96, 22.33+3.97#149.61+£3.54(K|4), I
PTG IE T 30O Tl

[ MCF-7/ADR

] MCF-7/ADR/siNC
[ MCF-7/ADR/si-fos-8B
I MCF-7/ADR/si-fos-3D

= Dﬁ,li Hﬂll

20
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Fig. 4 Irradiation by y-ray induced apoptosis in MCF-7/ADR and its c-fos stable interfered cell line

A: Different amount of y-ray (10, 20 Gy) treatment and incubated for another 48 h induced apoptosis in MCF-7/ADR and its c-fos stable
interfered cell line; B: Apoptosis rate was determined by 3 independent experiments.
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N
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bel-2 bax puma

— — D

——
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GAPDH 37x10° L
.

& 5 RT-PCRKWestern blotiaill A= X EE A ZE L
Fig. 5 Analysis of apoptosis-related gene expression by RT-PCR and Western blot

A: RT-PCR determined relative mRNA expression of bcl-2, bax and puma in MCF-7/ADR as well as its c-fos interfered cell lines; B: Western blot
analyzed bcl-2, bax, pS3, puma as well as GAPDH proteim in the above cell lines.
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