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Beyond allocating enhancers: Deciphering diverse roles of the ground-state
chromatin conformation in gene regulation.

Tsujimura, Taro
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Tfap2c-Bmp7

in vitro in vivo

I investigated diverse roles of the ground-state conformation of chromatin
at a model locus of two adjacent genes Tfap2c and Bmp7. First, | introduced comprehensive deletions
and inversions around the locus and analyzed their impact on the chromatin conformation. Notably, 1
found that an enhancer-like region that is active in a cell type specific manner is actively engaged

in the organization of the chromatin conformation. Interestingly, changes of the ground-state
conformation of chromatin upon the modification of the genome resulted in alteration of the
interaction of the enhancer-like region. This finding highlights a novel mechanism of controlling
enhancer activity by the ground-state conformation of chromatin.
Furthermore, 1 analyzed enhancer activity of the surrounding genomic regions of the locus in several
cell types using in vitro and in vivo systems.



g X C—19, F—19—-1, Z2—19, CK—19 (tH)

1. WFEBIAE 4RI DT 5

I a~F L OEIREEIL, > A I ek
OHBEERZHET 5720, BiaFREEOM
BB W CEEREEZ R4, ZhETD
7, %< OB FEICBW T, Mz
572 VIEIE Rl — O FEAR B RAEE S IELE L.
ETNRZ N —OENEE T2 RET
HDHE—DERTHDHZ ENHLNT -T2,
L2rL., Z DA ERAEEDOREREN 7o &I
DWTIEKREBD BRI TH D, KT, EED
ERIZBWTIE, B2 MafEc, B0
Wiz —iEEEE T 508812, =0
PEE BRI IS U C A & A 1 O BERE N 7%
BIGLZRRIC2VED EEZLND N, T
DWNWTHET SN =B o T,

2. HEOHM

AL T, 7 LOFEARFE RS BT
RN T & OBEENZHEEZHES 2
ERHBET D, FriC, BARLHEICIEET
N — R RO - AfafE T LT
HHAER A — R8s FIEHEEERIC E
DX REFENBND NERT, T LT,
D T HE AR B R AR IE DS F T TR E A B
T, RRET VL, ZNE TR DA
W25 ) LD FERE RIS & OBRE D iE
ENTWBH~ T A Tfap2c-Bmp7 &in+FE L
T 5,

3. WDk

(1) FEAREURAESTEERE ORI, E2EH
faRIZHBT 27 7 MREIC LY | BInTHE)E
WDT ) LEAH 2 fEEICRE LTz, £ b
\Z > T, 4C i (Circular Chromatin
Confromation Capture)iZ & ¥ | 7 a<F @ik
WE T LTe, RERKEZER L, &7/
DBEIRAN & 0D K5 AT FEA & A E T BT FF
G350 ER LT LIz, 4CIHEDOITICE
WL, S DRI ANV,
(2) invitro ZHMLFFEIC L D= N —fif
Mo R AR BN % in vitro TE R
WA E L, SFERERT O NP —
&M T LT,

(3) ZNETITHNL LIER~ T A0 D5
EORMEZ TG L, BIa BRI e 7 7 AL
AT L. BRSO T oY — R A R
Hrite,

(4) #i7=iZ Tfap2c, Bmp 7 D lacZ / > 7 A
YRUAZRGL, ERThO LR - =&
R DB NE — o B FERIT AT LT,

4. WFTERRR

(1) 9. ES filgicB VT, 7/ AFD
CTCF fEAa ¥ —r % HHENC LT, MY
REBIOWIZEA L, TOME, 14
DEBRKEHDLZENTE R, ZRHIZHOND
T ACIET Y v~ F v @RS 2 AT LT-,
95 &, £, Tfap2c & Bmp7 O] TH. 541
D RAAL DLW SWrER A E A T2 T
MBI DMEIZr 7 A% —32% CTCF fE&

YA MZEDEDOTHDLZ EERLT,

S B2, Tfap2c &y Wriglk & DI, Tfap2c
B L OV WrfEdk CTCF L i< fHAVEH 3 558
WOFEZB O, AEBOMEAIENIL, i
OFAFE TIIRE STV R o Tz, A
DTS ) LREEEHR T2 Z A, CTCF 1%
fEALTBLT, — 5T, MaEFRENIC
RNA polll &b — v Ta=y FDOFEA
INFAET D 2 L bhotz, BIEENZ LT,
AMAEERICE Y, 7 a~TF v EkiEEDsy
Wi b7z, & 5T, Tfap2e L7z iL5Wr
FEIR CTCF f5 64 M EnEhn g, Wiz &
D H MO KERE LT &, £ 2 Ol & O
HAFRHER Lo, ARfEIX, RNApoll Oiff
ANDDH MDY —RRIENE A
THEEZLND, 7272 L, ESHilgicsT 5
Tfap2c ZEHBLUIARMEIRITITEKTF L TWheny, b
BRI KD . REEEOE, RS IRAEE D
G, B & &2 fkie Tfap2c fHIK & CTCF #5458
WEPHBAICREA L TWD EEZLND, &
i, = —REROR S B L LT,
FHOMRTH L,

(2) Bmp7 (XEMEIHEICHLHEADOBELE T TH

TN Y —HRER .
[l
n

Tfap2c Bmp7

HRBCTCF
KA BR
1 Tfap2c-Bmp7 #{s¥J#, CTCF &=
NP =LK BT a~ T U ERIEETE K,

Lo LML, ZORBZHEI =P —id
ARETHH-7=, &I T, invitro DB ZRH 1L
FWMATE= L N —DR 7 ) —=
JETHI LI, $5&, Bmp7 A b
0 AN LE T A O KK T, AE Bmp7
FBLOW A NRBO Tz, KRHT, ofEk
DRITIX, AREBRBEBIIHEONLRD) -
72o L22L72A 5, invitro D5bRIZ, B
LARR DS NV EREFIEE D 2 R
6D CIREE T, TP 72 3B L~ L D 2R D
IR ETHDL T LR LT,

(3) ZHETITHH L TRl s T ES
J LBEFRS T ZTONT, WL ONOMET
HEERZMT LTc, & DHERMAK T, Bmp7
D RAENE iR C OB %2 L Lz,
(4) Tfap2c & Bmp7 OFHEL% {00 =&
ECHET 57O, Tfap2e DBIE T T v
7 lacZ AT A . BE O Bmp7 @ lacZ /
vIAUTA G, T LT, TABICE
WT, Bl L ORI T ORB N F —
g% Lo, BREIRIZ BV CiX, Bmp7 @
FBENILL ZHATH LD EHEI N TV
L BIRZRVNZ &, RBUTD L ARER T
& o 7=, FLIRARE 2>V CTid, Tfap2e & Bmp7
B, —EA—=N"=T o TTLHEDOD, B
INHE— TR LT\, ORI/ —
1L, LSRR IC d 1 2 WBAE T OFRELIC, K&
AR A DA & DD BUIR R B 2 45 5
LOLHFHIELEDEEZEZTND,

5. ERIEEIHCE




(WFIERFKE . W0 3 e O IEE 12
(=)

CdERERm S0 (B2 14)
Tsujimura T, Idei M, Yoshikawa M, Takase O,
Hishikawa K.
Roles and regulation of bone morphogenetic
protein-7 in kidney development and diseases.
World J Stem Cells. 2016 Sep 26;8(9):288-96

*Tsujimura T, Masuda R, Ashino R,
*Kawamura S. (* co-corresponding authors)
Spatially differentiated expression of
quadruplicated green-sensitive RH2 opsin genes
in zebrafish is determined by proximal regulatory
regions and gene order to the locus control
region.

BMC Genet. 2015 Nov 4;16:130

(PaRE) Gl 340

A RS, EE, HETELS, HIIESL, M
FIER., @, E)E— RNT ) LH
BRI < WALE AL D 7 o~ F oE ks
TR R B OfENT, 5 16 [ H AFAERTS
B EEEE 2 — (B - e |,
201743 A7 H (k) ~9H (K)

SEATKER ., EES, MR ES, H)IESL, M
FIER, @, E) B RN ) A
R - WATE AT K %, Tfap2e-Bmp7 EID
Ja<F ARG R A 1 = X 5O fRYT.
%39 M H ARy TAEMTYRFES, NU 7 43
R (410 - ART) , 2016 45 11 A 30
H~12A1H

Taro Tsujimura, Osamu Takase, Masaomi
Nangaku, Keiichi Hishikawa,: Differential Usage
of Enhancers for Bmp7 in Different Lineages of
Kidney Development In Vitro, Annual Meeting
of American Society of Nephrology KIDNEY
WEEK, Chicago, IL, USA, Nov 15-20, 2016

AT KBRS, EES, FFIERE, 22— n
vitro TD Bmp7 BB AR N —
DENERIILRER, F 59 [0 H AR T2 e
xR, U7 4 ki (A1 I - BfiTT) , 2016
F£6H17H~19H

AT RER ., EES, M ES, MY ER, &
P, Z)IE—,: v~ U7X ES Mildns ) Lim
EIZK D, Tfap2c-Bmp7 Bin FFEORERE
A A UREE O, 510 BIHATE Y = 3%
T4 AN, TRIA T A A
& — (KRB - KBifi) , 2016/05/19 ~
2016/05/20

TAKRER 7 a~TF oS L R -
B ~DISH % B 2 C, 56 0 [FlIfFE
BT 7 7 LA, R TPE R
Bz (HECHER « SCR(X) ,20164F 4 A 21 H

AT RER, EES, M ES, MY ER, &
Pk, ZNE— 7 VR ES ks
H 72 Bmp7 O R bk SR R =
AR DN BRI, 15 B H AHAE
R, KIERRS®ES ORIRE - K
Berfi) ,2016 43 A 17 H (k) ~19 H (+)

Taro Tsujimura, Osamu Takase, Mana Ideli,
Francois Spitz, Masaomi Nangaku, Tsuyoshi
Takato, Keiichi  Hishikawa,: Functional
dissection of enhancers for Bmp7 in kidney
development, Annual Meeting of American
Society of Nephrology KIDNEY WEEK, San
Diego, CA, USA, Nov 3-8, 2015

AT AER - BETEEICEBT D BmpT DR
MR 2 HIEHT 5 7 0o~ F o @k, 45
[ HARBRESEGT RS [K<bhd
V=X, BRIy RE Ty (HARHR -
X) ,20154E10 H2 H (&) ~3H (+)

Taro Tsujimura,: Linking the hierarchical
structure of chromosome domains to functions in

gene  regulation, THE 40th  NAITO
CONFERENCE ON “Epigenetics—From
Histone Code to Therapeutic Strategy”,

CHATERAISE Gateaux Kingdom SAPPORO
(AcyfaE - #LIETT) , Japan, September 15-18,
2015

A KER, @SS, mIER, 2B B
figZ& £ 20T D Bmp7 FEBLOD > A IS O
fifdT, o5 58 [l H AR Y i s, 4dE
ERE sy (ZmHmR - AW ET) , 2015 4 6
As5H (&) ~7H (H)

AT K BR | mEE B IE R, 577 %X | Francois
Spitz, ZJI|EE—,: ~ 7 A Tfap2c-Bmp7 &/ 1
FEIZB T DREER R A A s OBEREREAT,
FIORAARATE Y =T 4 7 AWFZEE, HIK
— IR AT X —, (HEE - TRHE
X) ,2015/05/25 ~ 2015/05/26

Taro Tsujimura, Osamu Takase, Mana Ideli,
Masaomi Nangaku, Tsuyoshi Takato, Keiichi
Hishikawa, : Generation of a "semi-haploid" ES
cell line for comprehensive characterization of
cis-regulatory regions in the Tfap2c-Bmp7 locus.
The 11th International Workshop on Advanced
Genomics, H A — Y G Fii &t v & —,

(AR « FARHEX) , JAPAN, May 20. 2015 -
May 22. 2015

(X¥E GE M)
(P 3 M P A )
Ok Gt )



SFR
LR
HERZE
TS -
i
HFEFEH B -
E N+ D R -

OBfR G )

LAY
LR
HERZE
FE¥E -
i
BS4EA B -
E N+ D R -

(ZDfh)
R— b rR— A
http://researchmap.jp/tarotsujimura/?lang=japane
se

6. HWFFEHAE

(O FEREE
ik KEE (TSUJIMURA, Taro)
B K« RS R R - FrTBh 3
WFeE %5 90741893

Qe HE
( )
WIeERS -
Q)EEEM T E
( )
WIeER S -
(DHWF5E 1E




