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P-glycoprotein (P-gp, ABCBl) is one of the best studied ATP-binding cassette
transporters. Over-expressed P-gp in cancer tissues confers resistance to a broad range of anticancer
drugs. It is important to clarify the regulation mechanism of ABCB1 gene expression. MicroRNA regulates
the target genes expression negatively through translational repression or mRNA degradation. We had
already shown that ABCB1 is the target of miR-27a. In this study, we analyzed the mechanism behind the
regulation of P-gp expression by of miR-27a regulating P-gp expression and evaluated the effect of
miR-27a on the sensitivity to anti-cancer drug in human cell lines. Our results suggest that miRr-27a
increased the expression of ABCB1 mRNA via down-regulated HIPK2 expression in Caco2 cells. Precursor
miR-27a transfected Caco2 cells showed the decreased the sensitivity to irinotecan and doxorubicin.
Regulating miR-27a expression levels may allow the application of individualized cancer chemotherapy.
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Fig. 1 Flow chart of NOMe-Seq methodology
White circles: unmethylated, black circles:
methylated. The blue triangle represents the
bound transcription factor. Red bars represent
regions to accommodate a nucleosome.
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Fig. 2 A The precursor for miR-27a or control
miRNA was transfected into K562 cells at 20 nM.
Relative P-gp expression levels were
de-termined by western blot. (n = 3) B The
precursor for miR-27a or control miRNA was
transfected into Caco-2 cells at 50 nM.
Relative P-gp expression levels were
determined by western blot. (n=8) (bars, S.D.;
*, p <0.05, **, p<0.01, compared with the
control.)
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Fig. 3 A The siRNA for HIPK2 or ZBTB10 or control
SiRNA was transfected into K562 cells at 100 nM.
Relative ABCB1 mRNA expression levels in K562
cells were determined by Real-time RT-PCR. (n
= 3) B The siRNA for HIPK2 or ZBTB10 or control
SiRNA was transfected into Caco-2 cells at 10
nM and 20 nM, respectively. Relative ABCB1 mRNA
expression levels in Caco-2 cells were
determined by Real-time RT-PCR. (n = 4)(bars,
S.D.; *, p<0.05, compared with the control.)
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Fig. 4 A, B The precursor for miR-27a or control
miRNA was transfected into K562 cells at 20 nM.
Relative HIPK2 (A) and ZBTB10 (B) mRNA
expression levels in K562 cel Is were determined
by Real-time RT-PCR. (A, B: n = 4)C, D The
precursor for miR-27a or control miRNA was
transfected into Caco-2 cells at 50 nM.
Relative HIPK2 (C) and ZBTB10 (D) mRNA
expression levels in Caco-2 cells were
determined by Real-time RT-PCR. (C, D: n = 3)
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Fig. 5 The siRNA for HIPK2 or ZBTB10 or control
SiRNA was transfected into Caco-2 cells at 20
nM. The precursor for miR-27a or control miRNA
was transfected into the cells at 50 nM after
24 hr from HIPK2, ZBTB10 knockdown. Relative
ABCB1 mRNA expression levels were determined by
Real-time. (n = 3, bars, S.D.; *, p <0.05, **,
p < 0.01, compared with the control.)
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Fig. 6 The precursor for miR-27a or control
miRNA was transfected into K562 and Caco-2
cells at 50 nM. Methylation profiles of GpC
sites were determined by NOMe-Seq assay. White
circles: unmethylated, black circles:
methylated. Red bars indicate the location of
nucleosomes on individual DNA molecules as
determined by GpC profile. The positions are
related to the transcriptional start site.
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Fig. 7 A, B Anti-miR-27a or control anti-miR was
transfected into K562 cells at 50 nM.
Sensitivity of IRT (A) and DOX (B) in K562 cells
were determined by WST-8 assay. C, D The
precursor for miR-27a or control miRNA was
transfected into Caco-2 cells at 50 nM.
Sensitivity of IRT (C) and DOX (D) in Caco-2
cells were determined by WST-8 assay. The data
are described as the ratio of cell viability of
samples without drugs. (n = 3, bars, S.D.; *,
p < 0.05, compared with the control.)
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