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WFZERR R OB (J30) : 3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitors, statins,
are known to exert athero-protective effects through the induction of specific transcriptional
factors in multiple organs. Here, we focus on the beneficial effect in vascular wall, and
analyzed comprehensive gene expression profile induced by pitavastatin.  Through
microarray analysis, we identified KLF4 and KLF2 as significantly induced genes. Using the
chromatin immunoprecipitation with deep sequencing (ChIP-seq) analysis, we identified a
novel functionally important MEF2C binding site within KLF4 gene.  Chromatin
conformation analysis revealed this MEF2C-bound enhancer had spacial proximity to
transcription start site and the frequency was increased by pitavastatin treatment. Thus, in
statin treated endothelium, MEF2C was activated through MEKS5/ERKS pathway, and spacial
proximity of MEF2C occupied enhancer was increased in KLF4 induction, suggesting

dynamic chromatin conformation change was involved in statin mediated gene induction.

SR TEHR
(R - 1)
[ERES RN LiEESET & &t
SEATIREHA 3,100, 000 930, 000 4, 030, 000

WFZesy iy o K
BFE OSFE « fE - 3K - AR LR
X—U— R REF EBEEME. KLF 77 3 U —, NAGHIN, Bk L



1. WFFEBIAR S RO 5

JIbd A [ 7 K00 A 5 2 D FEE LT B Ao D
AREEAL. O FZ R, TR LTI N R RE D 2 b
MHE-%, HMG-CoA Reductase Z [l 5 24
F o FM T LDL-CAR T & L TR &5 3
KT DN, Z ORIG5> T
WHLERE AL EH 2 F L “Pleiotropic
ELTHLND, FxIFAZT I
£ 2 1 PN R 3 U 2 8 R 1 s R AT
Z %N L CKLF 7 7 X U —B BRI R DY)
BRI FHEINLDHZ L, 2L T
MEK5/ERK5/MEF2 %13 B 535 Z &L 2B 5
N LT, —J7HEEH D IXN ARG O SE il
WICE B0 2B LT, 7 n~TF 44
HEOELDIREDOEMICEETHDH L%
#WiE L7 (Wada &, PNAS, 2009, Previewed in
Editor’ s Choice in Science, 2009),
2. WFEROBEK

T ZCARHEIX, AXTITLY KLF &2
CLwéT54—5y MBEIRF~DEEK+
DEB LA ERER Y —F =it &
THEAIICH LN T D52 L, AZF Ryl
TRITHATFTIv I a~F oHBEE
{b% Chromatin conformation capture (3C)
BERERELEHERICE>THLMNIT S Z
EEHEMETD
3. WD L

[ 53 1] Chromatin immunoprecipitation

effect”

followed by deep sequencing (ChIP-seq)
WECHERR 2 2 & T 2 Ko THIK 4 FEff#4
1% AN~ o TRz [EE, #EE AR

Ko TEERA & DNA AR Z I8 (b L MEF24,

MEF2C ZX19 5 2L ZNOHURIZ L - THE
WS %, TOH%DNAZEULLT, U h—
£t Solexa Wi —7 v #—l2 k- T
TORANEREL, Ehvxkt M7 A RICE
& LT MEF2 DALz 27/ AL L TRE
T 5. EBE MEF2C OfEAEZBIZ LI A,

KLF4 b CI3EsERRLA RO L 2 kb JEPH & 5
BE BV N = SV SN TR GV N = VS 5 B N ot
MEF2C OFEERRD LT, AXF LU DR
I X > TEEHE RO AWML E DY T
WICREEN L, F72I28 A > b a T~
ToIRfE A DR BTz, Juk KLF4 (213 CICF,
RAD21 72 & DA AL —H —DFEEITINZ.

H3K4mel, 3 DFEENRD HILD Z & D25 MEF
DFEEIE, ZHBIEHERE X hor~w—2 D
EPHE, AZF Uk - T KLF4 EHICHE
IND7a~vFUoHEER>TNDL I &%
RELTWD, Ll AZF T XD KLF4
DOFBIIFRHNTH DL Z Lonh, HR 55
KFOBEBICE EELT, KR n~F
VIEEDTALNE Z o TV D Z L AR S
NHDT, S, Thbe R b AEHZ R
FICBIET DM ERNHDH, ZORIRAZTF

2 X DB R AL L BE O E A
b A h B, A AL —H —fEA. RNA R
JAL—Z 11 faOE LA DAZTF
JIREMERIR TICBWTIRIT L, 7 r~F 4
EECE ST EFEA N = X LI HE
EEZONDEGT EOMMNERFET D,

& 5|2, H3Kdmel, p300 72 EDFEAIT L -
TLOEINDZ N —EIE., mediator
complex I X » T u®—& —fgIc 4
D2 ENHERISND DT,

(Kagey & Nature, 2010). Z O HDZEfH]
BT H2BAGR & 715 2 ICRRAL T 2 7k CThER
L. ZORRINEZFMICBIEET D,
[5#: 2] Chromatin conformation capture
(30)

MEF2C 0 KLF4 15 ~DFEAIZ BN\ T, i3
GRS EFRICIT MEF2 DA a v A
BLAIR S 208, Friclc i ESn=8E A v b
O UREA I IRV, 20X D RfE A~
AL, REOD 3 Y RDIE(EE R
D HDHWIIMOLER A LIz v~



FUMEZIC L > T, e E—FHH L H
TA b a R ERANC BEERIRICE o T
FERET D, FICREDORREEZ BT 2
Xy “3C7 BATH Z LN TE DN, MEENE
O DIZIE, £ 5472 DNAIZ X 57 3C-PCR”
L paired end di-sequencing (PET)IZ X > T
HHAAMEHATREZR T ) b EOEA 2 FRIET 5
VERDLH, ZHIZE->T, AZFUITED
Z =70y NEIGFEEOFRIEN B DR
BRFEBEICE EELT, J o~ F UEER
N LI AT Iy I BRI L
FHONITAHIENTE A LR EIND,
AR 2D TN DY v T AR—VE
ST BESERET (X3, Yijun Ruan) [ZBEIC
TR kg o m R Hul & 9% ChIA-PET
T3 (Fullwood & Nature, 2010,Guolinag
5 Cell, 2012) ZHIFTHRY, HFEHEDL HA
FEIZ X - T pb3 2 & 5 ChIA-PET @
preliminary data 25T\ %, 5% EiEHUK
WZE D7 u~TF o mEREEINZ 52 LI
KoT. RNy 7o FEmEIL, 7/ A
LOMAEFEHEBETELLEEZTVD,
4. BFFERR

Fex ITW B A 2 2 F A2 Ko THITY 4
FFEICHE I LD BIZFREICOWVT,
MEK-ERK-MEF2 1 27— R G L TW\WdH 2
EE SN LT, % 2T, MEF2A, MEF2C |2
*TDENENOITKENNT, 25/ ALk
TOFEAEAL A ChIP-Seq 12 X » Thit L7z,
HoO#ER, MEF2C I[ZOWTRBGRT—Z N2
DAL, TR LN TND T N —Efr &
H7p DGR RO B 148 kb DO FEIKIZHS
HEWEINT D5 EEHLMNI LT, ZOHH
TN, MR 7 v~ T U
H AR R BT
analysis
sequencing:ChIA-PET) 2 X » T, #xGBRAA
REMAEHLTWHWDZERH LN

( chromatin interaction

using paired—end tag

Too AXFUITLD KLFA OFE LRI T
HHZENL, BRLEERFOBAIZE &
EOT KB v~ F oHEEORL)
ZoTND T ENRRENIZDOT, EHITE
BN u~F oMAEAENGTTH 5
Tagman— Chromatin Conformation Capture
BOILE-T, AZF U HPIIZ L > TZ DO
AAFHIDETRT 2 2 &R LT, Lo Z
EMB AZF T K DFRIN KLF4 B
TR, MEF2C 24t LTe 7 v~ F i
ZAREE LTS Z ERmREi, BUE
Poceedings of the National Academy of
Science REIZHHH, BEITTH D,

5. TAaFERmmILE
(WFFERFEA . WHIE5 4R M ORI IE# |2
(=)

(MRS ) (5 1)

(DKanki Y, Kohro T, Wada Y,

et al. Epigenetically coordinated GATA2
binding is necessary for endothelium—
specific endomucin expression. The EMBO
Journal, vol. 30, p2582-95, 2011

DOI: 10.1038/emboj. 2011. 173

@ Tozawa H, Kanki Y, Wada Y, et al.
Genome—wide approaches reveal functional
interleukin—4-inducible STAT6 binding to
the vascular cell adhesion molecule 1
promoter. Molecular and Cellular Biology,
vol. 31, p2196-209, 2011.

DOI: 10.1128/MCB. 01430-10

(@Fox R, Wada Y, et al. Mitochondrial DNA
polymerase editing mutation, PolgD257A,
reduces the diabetic phenotype of Akita
male mice by suppressing appetite.
Proceedings of the National Academy of
Science. Vol. 108, p8779-84, 2011.

DOI: 10.1073/pnas. 1106344108

@ Pandya K, Kohro T, Wada Y, et al.



Distribution of histone3 lysine4
trimethylation at T3-responsive loci in
the heart during reversible changes in
gene expression. Gene Expression, in press,
2012.
(®Mimura I, Wada Y, et al. Dynamic change
of the chromatin conformation in response
to hypoxia enhances the expression of
GLUT3 (SLC2A3) by cooperative interaction
of HIF1 and KDM3A. Molecular and Cellular
Biology, in press, 2012.

(K] G4F)
OF0HEE—BRE, Renewal of histone
modification during a wave of
transcription caused by inflammatory
stimulation in endothelial cells. £85 [A]
AARTEY =17 1 7 AT,
2011/5/19-20
OFfnHE—BR, EEmE—7 =R 55
W UTHR BT D X A T X 7 7R ge ok
WAL & 7 R T E OS5 2 [\ ART
X F—2011/5/25, [l LK%,
@FHEE—BRE, A wave of nascent
transcription on activated big genes in
human endothelial cells,
Keystone Symposia 2012 Chromatin
Dynamics, January 17 — 22, 2012
@H T, FoHEE—BR, Identification of
novel MEF2C binding site indispensable for
KLF4 induction in endothelial cells by
SE19Mm] F A& A
FFIRES, 2011412 H8H —10H AR AT
—vararZylrA H i,

statin treatment

(X&) GHofh)

(PE &R EEAE)
Ok (Gt o)

P2y
S L

MR
TESE -
H5
HFESEH B -
ERs 5] -

ORI (G0 )

Py
FE
HEFIZ -
TEEH -
i
BAHFHHE
EWNS DR

(Z Al
R— b= U

6. WFITALAR

(D ArgEREH

FOHPE—ES (WADA YOUICHIRO)

KRS - SeimB EE st o & — - FF
EHEH %

W& TS« 10322033



