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Analysis of the brain mechanisms responsible for the estrogen-dependent female
sexual behavior
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The present study aimed to investigate the brain mechanism mediating the
estrogen-dependent female sexual behavior. Previous studies suggested that estrogen control the
female-sexual behavior via estrogen-receptor alpha (ERa ) in the hypothalamic ventromedial nucleus
(VWMH). Thus, we focused on the ERa signaling in the VMH in the female rats. We successfully got
the gene lists of the ERa binding genes in VMH by genome-wide chromatin Immunoprecipitation
sequencing analysis (ChiP-seq). We will clarify the function of these genes in terms of sexual
behavior.

ChiP-seq



# L C—19, F-19—1, Z2—19, CK—19 (Fm)

1. WFERMAYSHI O R

FEDOZHEIL, FAERTO—EELEST
W5, ZOREDOOEDIZ, FEDRKIEITH
OWFALR DT Hivd, HEBSTIX, HEIN
B L RETHNERICE S Z & 2R
L. UVORETEZBIEIC AN O EZ1T
B A I LT RIS TND, FIEITED B
ThiuX, Wy A I 7 TANIREEIT
HZENTE D, LnL, EIkIictE- T
N T FEBR MR O B EITEV 3 e85 5
TUNBERELTEBY, WY A I TO
NTHERENSRNEEE 2> TS (EF5, 2011),
G ORI L OIRARB MR IX, FIETE O
7 X ER DN OHIE A B = X L OFEM 72
T sRO BN D, LovL, ZHETIE, 4
B D BRI 72 TIF 2> & AP AR DRI - A
B HD5WIIEMF I X D RIFEITEI~DE
BEDT-HLOTHY, MFREMEOREIZIZE
STV,

INETOEELL ORENS, HIETEO
7 X w2 5 R E ORI, BUR THIEN
¥ (VMH) N® ERa Z3EIT5MRTH
HAEREMED @V, ¥R 5 VMH ~Dx X
fe Yo OREXT v bORETEE S
& L (Barfield and Chen, 1977), VMH OEXK,
RELLZ v PR Y P TAADREGITE %2
WM& &5 (Pfaff and Sakuma, 1979, W. F.
GANONG etal.,, 1958), £7-, & ® ERa
D/ 7T TR (KO) X, A ADFRIETE %
IRE 72\ (Ogawa et al., 1998), FIE1TE) IR
HLTW2S VMH Ofifd & 0K A8
(PAG) & IIMRHEEMNH Y, VMH O ERa
MBI b URHEAET D &,
RIEITEIZFHERT D7 F 0 PAG TS
., BETERFRLEINDIEEZLLNTND,
T, REFETIEZ, VMH DT A hurv=
V-ERa VY7 F VU ICER LTHIEEZ T
7.

2. WO HBY

WO A ADZ A Y- X by
=V REK o (ERa) 7V U 7IZHEH L,
TR MYz K DREITERB DS
HHA 7 = X LAOFREZ BN ET 5, BIRR
WZIE, 7~ F R (ChiP) ik & kit
Ry —r o — %A G 7o ChiP-seqiA(C
£V ERa LA T HBIETHEAZH LN L,
FIETERE RS U A EER L, £
DEMELRFORIETIHICKITT B Z N
LBzl E 9 & LT,

3. WDk

OER a 1T, #EMmE 70 7384
HIERHMBNLTWS, £IT, A#fsT
L. £ VMH IZHELT 5 ER o 25, MR
ThONENEH LT 5701,
ny<v—HA—TH% NeuN, 7A hua /7
fMpp~—A—Th2sD GFAP, &HlCI7u s

= a2 —

V7 ~—H—Th? Ibal L3 ERaHilk%E M
W, EnEndg s ito, R LYV
TE, IERBRESE A e Yo 2 REL
Fa—T 5K FICHEZ AT R#AA R
v MO E Wz,

@EBRITIT. FEATHIZEIC L 0 BE1TE 2 25k
THZEDRHERENTWSLET L, JIHEERE
%1 =2t Y2 EELE
Wistar-Imamichi R DA AT v &2 HWT=
(n=20), Z®7 v FOBURTHE VMH %%
BTN BRSNS 17:00-19:00 OEIZERH
L7=, B#E L7 VMH 75 ER o fF8FLIK
(sc-543) #HWT, Zu~F Btk
(ChIP ) 12X Y. ERa L fiT 570~
F o &2HEDT=, ChiP YD Quality check
#1Z. illumina NextSeq 500 % I\ T, MEHEAY
RN 24T o T2,

4. WFFERk R
O OfE R, VMH 23813 5 ER o I3 NeuN
LAREH L TH Y. GFAP, Ibal & DiLjFTE
RO BN oTlz, D), VMH 23
B35 ER o [T CH 25 arRerE 2 RIE
h= (K1),

E1.5v k VMH IE31 % ERaBIEBROF + 5025/ €—2 3>

@ChIP % ® DNA EC¥|iX. estrogen receptor
regulatory factor ®—-> GREB-3348 & X4
T4 7arbtr—~e LT Untrl?7 774
~—t vy FEHWTZENZEI qPCR 21T o7
fEH. GREB-3348 7% Untrl7 12T, B X
22U FEThoTe (K2), Lied>T, [\
L7ZDNAZERa LHETDHEIEFTHD Z
ENRHBMMNE IR 5T-, O ChIP % DNA %
WA — 4 > — (Illumina NextSeq 500)
I X0 HERERICIRT L7 ERa &SR T
DT & LT 1800 BEIn T MEM & LT

2.qPCR &% ERa R R MEDIREE
20

0.8

0.6

Binding Events Detected / 1000 Cells
5

0.4 4

0.2 4

0.0 ,—LI

Untr17 GREB1 -3348




FFonlt, ¥, BaTroz<iE, 7vnE
—FE L FEE L TWVWA Z E B e
&ot(ﬂﬁo¢%6\:®ﬁﬁfﬁ%@5
b, BERORFICEHR L, BIFITENZRT
HISREMRIT 2D TV PETH 5,

3. ChiP-seq EE¥ODSE S TREARIT

DIST INTERGENIC DIST PROM (1-3 kb)

DIST DOWNSTR (1-3 kb)

PROX DOWNSTR (0-1 kb)
3-UTR

INTRON PROX PROM (0-1 kb)

EXON

5'-UTR

5. E/p¥EE
(WFgefzsH.
=)

%i%
Feor A S O FE R (2

UdEssams) (Bt 448)
(DUenoyama Y, Tomikawa J, Inoue N, Goto T,
Minabe S, Teda N, Nakamura S, Watanabe Y,
Ikegami K, Matsuda F, Ohkura S, Maeda KI,

Tsukamura H. Molecular and Epigenetic
Mechanism Regulating Hypothalamic Kissl
Gene Expression in Mammals.

Neuroendocrinology, 10.1159/000445207.

@Minabe S, leda N, Watanabe Y, Inoue N,
Uenoyama Y, Maeda KI, Tsukamura H.
Long-Term Neonatal Estrogen Exposure Causes
Irreversible Inhibition of LH Pulses by
Suppressing Arcuate Kisspeptin Expression via
Estrogen Receptors « and [ in Female
Rodents. Endocrinology, 10.1210/en.2016-1144.

(®Watanabe Y, Ikegami K, Ishigaki R, Ieda N,
Uenoyama Y, Maeda K-I, Tsukamura H and
Inoue N. Enhancement of the LH surge by male
olfactory signals is associated with AVPV Kissl
cell activation in female rats. Journal of
neuroendocrinology, 10.1111/jne.12505.

@®Bun C, Watanabe Y, Uenoyama Y, Inoue N,
Teda N, Matsuda F, Tsukamura H, Kuwahara M,
Maeda KI, Ohkura S, Pheng V. Evaluation of
heat stress response in crossbred dairy cows
under tropical climate by analysis of heart rate
variability. J Vet Med Sci.,
10.1292/jvms.17-0368.

(%K G 10 14)
(DWatanabe Y, Ishigaki R, Ikegami K, Ieda N,
Uenoyama Y, Maeda K-I, Tsukamura H, Inoue
N., Augmentation of the LH surge by male
olfactory signals is associated with AVPV Kissl

cell activation in female rats., Kisspeptin 2017,
Orland, USA

(@Watanabe Y, Ishigaki R, Ikegami K, Ieda N,
Uenoyama Y, Maeda K-I, Tsukamura H, Inoue
N., Augmentation of the LH surge by male
olfactory signals is associated with AVPV Kissl
cell activation in female rats., ENDO2017,
Orland, USA

QUL MEE ., JH FEF, W BB, REp LA
Ny TR A ATy RO
ié%ziybﬁ£%$%ﬁ&awm0%
ARTF o ma—a rOIEH B IO LH 5
WORSRIER], R ARZIE AN 2, BT RT
(P23 ) 1 SR AR ASE R 7H7)

(®DNahoko Ieda, Shiori Minabe, Kana Ikegami,
Youki Watanabe, Alisa Sugimoto, Naoko Inoue,
Yoshihisa Uenoyama, Kei-ichiro Maeda and
Hiroko Tsukamura, Expression of Gprl0l,
receptor gene for GnRH metabolite, in KNDy
neurons in female rats, 4th World Congress of
Reproductive Biology 2017

(®Marimo Sato, Shiori Minabe, Youki Watanabe,
Fuko Matsuda and Kei-ichiro Maeda,
Involvement of the ependymal cells in the brain
glucose-sensing mechanism to regulate the
glucoprivic responses., 4th World Congress of
Reproductive Biology 2017, Okinawa

®Chan Bun, Youki Watanabe, Satoshi Ohkura,
Yoshihisa Uenoyama, Naoko Inoue, Nahoko Ieda,
Fuko Matsuda, Hiroko Tsukamura, Masayoshi
Kuwahara, Kei-Ichiro Maeda, and Vutha Pheng,
Evaluation of heat stress responses by analysis of
heart rate variability in crossbred dairy cows
under the tropical climate, 4th World Congress of
Reproductive Biology 2017, Okinawa

(@ Takahiro Sakono, Shiori Minabe, Youki
Watanabe, Fuko Matsuda, Takafumi Ishida and
Kei-ichiro Maeda, Amino acid sequences of
neuropeptides and their receptors regulating
reproduction of sika deer (Cervus nippon), 4th
World Congress of Reproductive Biology 2017,
Okinawa

@YD HEE, Hh EAEZR, A, HE T
EB LA, BIZA—BR, AT, HEE
A, ER SRR T E > S RiTRE A == JE B
F#ZKT?V%:%DV%fﬁ%MLIH

W EMERT 5, NWaowEt~—2 1) —,
IS

Ok HALEE, £ ﬁmﬁﬁ%_%%\$
M 1. 8i% &85, % EAHao 7L
a— 2% v — i k L/T:OD‘T B, AN
PARII=E



(®Marimo Sato, Shiori Minabe, Youki Watanabe,
Fuko Matsuda and Kei-ichiro Maeda, Possible
Involvement of the Ependymal Cells in the
Hindbrain glucose-sensing Mechanism
Mediating the Glucoprivic Responses in Male
Rats, ENDO2018

(XMEF) Gt 0fh)

(PE £ PEME)
L

oIk IL Rt 1)

LAY
FEHE
MR -
FHAE -
Ha
HFEEFEH A -
E N DB

ol kUL Rt 1)

LAY N
FEHE
MERIE -
FHAE -
HFa

iy g X ey =
E N DB

(Z D)
R D= D

http://www2.nms.ac.jp/nms/kaibou2/watanabey.h
tml

6. WFFEHHRR
(HAFFEREE

D M (WATANABE YOUKI)
AARERKF - EFE - B3
g8 %5 : 50781788

QT A
L

Q)EHENT
L

(DU S5
L



