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CYP3A4 is the major CYP isozyme in adult human liver, small intestine and
other extrahepatic tissues. A wide inter-individual variation exists in levels of expression of
CYP3A4. The basis of this variation is not yet understood but may be due to genetic factors.
However, the allelic frequencies of SNPs and/or the available functional data indicate a limited
role of these variants in the inter-individual variability of CYP3A4 expression and activity. We
analyzed the epigenetic mechanisms to regulate the transcription of CYP3A4 gene. Our results showed
the relationship between CYP3A4 expression and the status of DNA methylations in human liver, and
the conformation around CYP3A locus has the cohesin loop model based on the Ga binding complex. In
addition, we established the method to isolate the circulating cells in human blood, and the
isolated hepatic cells from peripheral blood showed the expression of human miR-122 which is
expressed only in human livers.
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Figure 1 Relationship between CYP3A4
expression and epigenetic regulation in
human liver
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Figure 3 The effect of Ga knockdown on Ga

and CYP3A4 mRNA expression in HepG2 cells.
HepG2 cells were treated with DMSO (A, B)
or 5 pM 5-aza-dC (C, D) 72 hr before
harvest. And each cell was transfected
with either Ga siRNA or negative control
SIRNA for 48 hr. After the treatment of
5-aza-dC and siRNA as described in Methods,
mRNA expression levels of target genes
were determined using real-time PCR and
normalized to GAPDH gene. Each mRNA
expression is presented as fold increase
to the control sample. The data represent

mRNA



the mean = S.D. of three independent
experiments. **, p < 0.01 : statistically
analyzed using student’ s t test.
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Figure 4 Electrophoresis Mobility Shift
Assay (EMSA) using biotin-labeled probes
including the predicted Ga motif sequence

and Ga protein. Electrophoresis Mobility
Shift Assays were performed with a labeled
DMR probe and recombinant Ga proteins.
Increased binding of Go to the DMR
sequence was detected with recombinant Ga
(Lane 2). The use of 200-fold unlabeled
probes blocks G binding (Lane 3).
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Figure 5 The effect of DNA demethylating
agent on Goa binding frequencies at the
DMR.

HepG2 cells were treated with DMSO or 5y M
5-aza-dC for 72 hr before harvest.
Formaldehyde cross-linked chromatin was
incubated with an antibody for anti-Ga .
Immunoprecipitated DNA was analyzed by
quantitative real-time PCR with primers
specific DMR and ABCA7 promoter as a
negative control. Fold enrichment were
calculated with the ratio from DMSO
control cell lines. All mean = S.D. were



calculated from triplicated a
representative experiment and analyzed
using student’ s t test. *, p < 0.05:
statistically different from negative
control.
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Figure 6 The effect of DNA demethylating
agent on acetyl-histone H3 binding
frequencies at the 2 kb upstream region
from CYP3A4. HepG2 cells were treated with
DMSO or 5 p M 5-aza-dC for 72 hr before

harvest. Formaldehyde cross-linked
chromatin was incubated with an antibody
for anti-acetyl-histone H3.

Immunoprecipitated DNA was analyzed by
quantitative real-time PCR with primers
specific the 2 kb upstream region from
CYP3A4 gene. Parallel PCR reaction were
performed with input DNA. All mean + S.D.
were calculated from triplicated a
representative experiment and analyzed

using student’ s t test **, p < 0.01:

statistically different from cells
treated with vehicle alone.
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Figure 7 The effect of Ga knockdown on
acetyl-histone H3 binding frequencies at
the 2 kb upstream region from CYP3A4 gene.
5-aza-dC treated HepG2 cells were
transfected with either control siRNA or
Ga SiRNA for 48 hr. After the treatment
with siRNA as described in Method,
formaldehyde cross-linked chromatin was
incubated with an antibody  for
anti-acetyl-histone H3.
Immunoprecipitated DNA was analyzed by
qguantitative real-time PCR with primers
specific the 2 kb upstream region from



CYP3A4 gene. Parallel PCR reaction were
performed with input DNA. All mean + S.D.
were calculated from triplicated a
representative experiment and analyzed
using student’ s t test *, p < 0.05:

statistically different from cells
treated with vehicle alone.
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Figure 8 The strategy of separating
hepatocytes from peripheral blood. Cells
were incubated  with biotinylated
asialofetuin as a ligand of ASGPR. After
washing with dilution buffer, cells were
incubated with anti-biotin microbeads.
Then cells were washed and resuspended in

dilution buffer. Labeled cells were
isolated by magnetic separation.
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