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We showed that DNA methylation in CYP3A4 enhancer region is critically involved in
determining the individual hepatic CYP3A4 mRNA level. Chromosome Conformation Capture (3C) assay suggeste
d long-range cis-interaction between the enhancer region and the transcription start site. It is well know
n that miR-122 shows specific expression in human liver and asialoglycoprotein receptor (ASGP-R) is a liv
er-specific protein. We established the method using immuno-precipitation with ﬁolyclonal antibody agains
t ASGP-R, to isolate the circulating cells showing miR-122 expression from peripheral blood. These results
suggest that the isolated cells is from human liver cells. The established method can be used for the det
ection of human liver DNA methylation status using peripheral blood.



CYP3A4 60%

CYP3A4 60 90
Ozdemir V. et
al., 2000 CYP3A4

Sy SK. et al., 2002

DNA
DNA
DNA CG
C 5
HepG2
DNA

5-aza-2’-deoxycytidine (5-aza-dC)
CYP3A4 mRNA
(Dannenberg LO. et

al., 2006) CYP3A4 mRNA
Caco-2
HT29
DNA CYP3A4
mRNA
(Habano W. et al., 2011)
DNA CYP3A4
CYP3A4 5
Mb
differential methylated region (DMR)
(82563-82608, GenBank Accession
No.AC069292)
DNA
CYP3A4 2 kb
CYP3A4 mRNA
DMR
2 kb
CYP3A4 mRNA
DMR
CYP3A4
mRNA
DMR 2 kb

CYP3A4 mRNA

-
2

[}
w

rs = -0.822
p =0.009

0.4 + PO

0.2 4
4
¢

total CYP3A4 mRNA level

—a s .
0 50 100
methylation (%)

CYP3A4 mRNA DMR
DNA

(x10?)
5 p

‘ALQl LA

S

1904 rs =-0.872
P=0.004

w

N

scegAjgfiou (H3\|ubng)

o oL

-

o

50 100
methylation (%)

o

CYP3A4 promoter

DMR DNA

DMR CYP3A4 5 Mb

element enhancer
Enhancer kb
Mb
(Krivega I. et
al., 2012, Long X. et al., 2007, Dekker J.,
2008)

(de 1la
Calle-Mustienes E. et al., 2005)
DMR
DMR enhancer
DMR 2kb
cohesin
(de la
Calle-Mustienes E. et al., 2005, Ball AR Jr.
et al., 2013)  Cohesin
enhancer  promoter
(Chien R. et
al., 2011)

chromosome



conformation capture assay (3C assay)

DNA
(de Wit E. et al., 2012)

enhancer
regulated gene

cohesin

(Uhlmann, F.: Nature. 451:777-8, 2008 )

DMR 2kb
CYP3A4
3C assay

CYP3A4

CYP3A4

CYP3A4

Chromosome Conformation Capture 3C

CYP3A4 mRNA

CYP3A4 3C
3C
PCR

ChIP assay CYP3A4

HepG2 5-aza-dC cohesin
rad21
rad21 ChIP assay

RNA

polymerase 2 (pol2)

GRa CYP3A4

In silico
ALGGEN-PROMO

DMR
DMR
GRa
SiRNA GRa
CYP3A4
HepG2
5-aza-dC O p M
5uM
GRa  siRNA  transfect GRo  mRNA
CYP3A4 mRNA
DMR GRa
GRa DMR
HepG2
5-aza-dC GRa
ChIP assay
DMR primer ChIP assay
input real-time PCR
A) GSTP1
Ficoll-Paque ASGPR
GSTP1
bisulfite sequence
GSTP1
-7~+4 CG site
CG sites 10
B) SmartFlareTM RNA
SmartFlareTM RNA
RNA RNA
RNA
scramble control (
)1
GAPDH mRNA ( ),
microRNA-122
(miR-122) ,

microRNA-137 (miR-137)

Chromosome Conformation Capture 3C

3C enhancer
CYP3A4
CYP3A4
enhancer CYP3A4



5’-upstream (enhancerregion) | :Boi T 23 site

L L »
T T
CYP3A4

5'-upstream (about 2 kb upstream)

10000
1000

100

0.1

1 23 @ &
. enhancer CYP3A4
ChIP assay CYP3A4

>
@

10 10 *
£6 x 26 A
2 2 *
5 4 5 4
o il
2 * 2
52 » 5 2
ol ]
g g

0 0

pol2 rad21 pol2 rad21

C

10
%s
- C1 sazadcopm
5
6
2 [ R
5
e 4
2
S 2
g

0

pol2 rad21
HepG2
DMR rad21

rad21, pol2 5-aza-dC

(p <0.05, )

GRa CYP3A4
A B
2 2
<
Z 15 g 15
E Iy
g 1 SE 1
£ 05 i 5 o5
] <
o<
0 0
GRat SiRNA - + GRa SiRNA - +

(@]
o

2 2
S
Z 15 3 15
E g
3 > <
[-4
& 1 & 1
5 £ E *
= o
= =
305 . T 05
0 0
GRa SIRNA - + GRa SiRNA - +

.GR CYP3A4

GR (A), CYP3A4

B
GR (0), CYP3A4 (D)
CYP3A4
mRNA
DNA
GRa
CYP3A4 mRNA (p <
0.05, )
DMR GRa
GRa
GRa
DMR
(p <0.05, )
20
T i
% 10
g o
0 5
5-aza-dC(uM)
DMR GRa
A) GSTP1
A C

EHEIE I EIEFA R

B
EAEA R F A A N P A
5 H
i -
,GSTP1 5
A, B, C,
GSTP1
«c A
DNA
ASGPR
GSTP1

( B, O)
B) SmartFlare™ RNA

ASGPR
RNA
Scramble control, miR-137
GAPDH, miR-122

¢ )



Bright-field image

Fluorescence image

, SmartFlare
RNA
a, miRNA scramble b, GAPDH mRNA ¢,
miR-122 d, miR-137

A),B)
CYP3A4
GRa
DNA
DMR DNA
CYP3A4
3
CYP3A4
30
2013.12.08.
CYP3A4
133 , 2013.03.28
CYP3A4
28

2011.12.10

Publication
http://doutai .phar.kyushu-u.ac.jp/6.pub
lications/publications.html

@
IEIRI, Ichiro

60253473

@
HIROTA, Takeshi

80423573



