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[ Abstract | Background and purpose: Resistance of cancer cells to chemotherapy is a major clinical
obstacle to successful treatment and leads to poor prognosis for the patients. MicroRNA (miRNA) plays a vital role
in tumor cells response to chemotherapeutic agents. This study plans to investigate the expressions of miRNA27a and
miRNA451 in ovarian cancer and breast cancer cells and its correlation with drug resistance. Methods: A2780/Taxol
cells were established using stepwise selection; Stem-loop quantitative real-time PCR (stem-loop RT-PCR) was used to
detect expression of miRNA27a and miRNA451 in ovarian cancer and breast cancer cells. The A2780 and A2780/Taxol
cells were transfected with the mimics or inhibitors of miRNA27a or negative control (NC) RNA and the mimics of
miRNA451 or NC were transfected into MCF-7/ADM cells by Lipofectamine™ 2000. The expression levels of MDR1
mRNA and P-glycoprotein (P-gp) were examined using RT-PCR and Western blot respectively. MTT method was used
to analyze drug sensitivity. Results: The expression of miRNA27a was an average of (2.24+0.30) times higher in A2780/
Taxol cells than in A2780 cells, with a significant difference between the two groups (P<0.05). The expression of
miRNA451 was lower by 84% in MCF-7/ADM cells than in MCF-7 cells, with a significant difference between the two
groups (P<0.05). A2780/Taxol cells transfection with inhibitors of miRNA27a showed that the levels of MDR1 mRNA
was decreased by (39+0.14)%, P-gp level [(26+5.3)%] decreased compared with the NC group [(43£6.7)%], the 1Cs,(0.53
umol/L) was less than the NC group (6.8 pmol/L), and there was a significant difference between two groups (P<0.05).
Transfection of A2780 cells with mimics of miRNA27a led to increase MDR1 mRNA expression by (121+0.11)% and
decrease the sensitivity to paclitaxel (ICs,: 0.2 pmol/L vs 0.06 umol/L). There was a significant difference between two
groups (P<0.05). Transfection of MCF-7/ADM cells with mimics of miRNA451 showed that expression of MDR1
mRNA was decreased by (65+12)%, P-gp [(31+19)%] was less than the NC group [(83+12)%], the sensitivity of cells
to adriamycin enhanced and the ICs, of adriamycin (4.61 umol/L) was less than the NC group (26 pmol/L), and there
was a significant difference between two groups (P<0.05). Conclusion: The expressions of miRNA27a and miRNA451
are deregulated in A2780/Taxol and MCF-7/ADM cells respectively, which may play vital roles in drug resistance by
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regulating MDR1/P-gp expression directly or indirectly.
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Tab.1 List of primers sequences for miRNA27a, miRNA451 and U6

miRNA Sense primer(5°-3’) Antisense primer (5’-3")
miRNA27a CTAATCGTGTTCACAGTGGCTAAG AAAGGTTGATCTCGTCTCTCA
miRNA451 CGTCATCAAACCGTTACCATTAC AAAGGTTGTTCTCCACTCTCTCTC

U6 GCTTCGGCAGCACATATACTAAAAT

CGCTTCACGAATTTGCGTGTCAT
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Tab. 2 List of primers sequences for MDR1 and B-actin

miRNA

Forward primer(5°-3’)

Reverse primer(5°-3’)
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Fig. 1 The expressions of miRNA27a and miRNA451 in ovarian cancer and breast cancer cell

A: The expressions of miRNA27a in A2780 and A2780/Taxol cells; B: The expressions of miRNA451 in MCF-7and MCF-7/ADM cells. *:

P<0.05.
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Fig. 2 Expression levels of MDR1 mRNA in A2780/Taxol and A2780 cells transfected with mimics or inhibitors of miRNA27a or NC as

control were detected by RT-PCR

A: Expression of MDR1 mRNA in A2780/Taxol cells transfected with mimics or inhibitors of miRNA27a or NC; B: Expression of MDR1 mRNA
in A2780 cells transfected with mimics or inhibitors of miRNA27a or NC; *: P<0.05, compared with NC.
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Fig.3 Expression levels of MDR1 mRNA in MCF-7/ADM cells
and MCF-7/ADM cells transfected with mimics of miRNA451 or
NC as control were detected by RT-PCR

*: P<0.05, compared with NC.

2.3 DNEEMEMmANILIREMREFP-gpRIEN
Rix
2.3.1 P—gpfE P £ & A2780F2 A2780/ Taxol 2m i,
¥ ik

Western blotf& I 45 5 8K~ P—gp?’f
A2780/Taxol 4 il Hrim ik, Ti7EA27804H i
H R KT H P—gp i I R I8 (KI4A) . A2780/
Taxol JMEFEYENCIG , P-gp#ih }(43+6.7)%),
Y miRNA27afHliB Y 5, P-gpRiIK TN
(26£5.3)%, 25 A FITFE L (P<0.05), YL

A A2780/Taxol A2780

P-gp

p-actin

miRNA27aM M) 5, P-gp il 5HEYLNCHI 257
TG =45 L (P>0.05, E5).
232 P-gpEILURAEMCE-742MCF-7/ADM%8
B P 84 F A

Western blot# 45 R 78, TEMCF-741 1L
HORAIN HE P—gp ik, TMAEMCF-7/ADMZH i
P—gp i 76 15(K14B) . MCF—7/ADMZH i ££ 7 YN C
i, P—gpik M (83+12)%, YtmiRNA4S1D)
V)G, P-gptRIRIBTFRERNGI£19)%, ERA
Bt X (P<0.05, [E6),
2.4 FrRUNEEATLIRE A A A
2.41 #3590 £ 9 A2780/ TaxolFe A2780 48 it
W R R

MTTIEAG &5 F B, #YemiRNA27a BH
B W5 A2780/Taxol 41 i 77175 2R B 48 2 Bk i
) 1 0 B R ARG, R B A T A R 1
1C5040.53 pmol/L, 5 YLNC4 (6.8 umol/L)
b, ZRARITFEX(P<0.05, E7A);
e PemiRNA27 a4 J5 A 278040 it % 5 42
W (R UM R R, 1C50200.2 wmol/L, 5553
NCZ(0.06 pmol/L)FHLL, 255 A 48 it2¢ 5 5
(P<0.05, KEl7B).
2.4.2 #HF)55UIEMCE—7/ADM 48 JL3E 74 %9
BE

MTTEERINZE R B 7R, 7% S« miRNA45 115
UG MCF -7/ ADM 4B A7 175 25 i ] 5 25 4 B 1Y)
BT L REA, O PR R A URE RS N, 1Csh
4.61 pmol/L, HH:YLNCLL(26 umol/L)FILL, #
FAGITFE XL (P<0.05, K8),

B MCF-7/ADM MCF-7

E 4 P-gpfEil LIl BRE B h g Rk

Fig. 4 [Expression levels of P-gp in ovarian cancer and breast cancer cells

A: Expressions of P-gp in A2780 and A2780/Taxol cells; B: Expressions of P-gp in MCF-7 and MCF-7/ADM cells.
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Fig.5 Expression of P-gp in A2780/Taxol cells transfected with mimics or inhibitors of miRNA27a or NC
A: Expression of P-gp in groups was detected by Western blot; B: The quantity of P-gp was showed with histogram; *: P<0.05, compared with NC.
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Fig. 6 Expression of P-gp in MCF-7/ADM cells transfected with mimics of miRNA451 or NC
A: Expression of P-gp in groups was detected by Western blot; B: The quantity of P-gp was showed with histogram; *: P<0.05, compared with NC.
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7 EFFA2780/TaxolFIA2780 4 Xt £ A2 Ee S B M Y L 25
Fig. 7 Effects of miRNA27a on sensitivity of A2780/Taxol and A2780 cells to paclitaxel

A: The change of sensitivity to paclitaxel of A2780/Taxol cells transfected with inhibitor of miRNA27a or NC; B: The change of sensitivity to
paclitaxel of A2780 cells transfected with mimic of miRNA27a or NC.
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