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Analysis of neuropeptide-receptor signalings that control reproductive nerve center
in domestic ruminants
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We aimed to clarify the neuroendocrine mechanisms that control the reproductive
function at cellular level using goats, a good model for ruminants. We focused on KNDy neurons located in
hypothalamus, which is thought to be the master regulator of reproductive function and known to secrete 3
neuropeptides, kisspeptin, neurokinin B and dynorphin A. First, we determined the localization of
dynorphin receptors in goat hypothalamus. Next, we established an immortalized cell line derived from a
goat KNDy neuron. The cell line will be useful to analyze how KNDy neurons are regulated at cellular
levels.

KNDy



(Gonadotropin-Releasing Hormone; GnRH)
LH
FSH
50
GnRH
2000 GnRH

Kisspeptin
Kisspeptin GnRH
GnRH

Kisspeptin

Kisspeptin GnRH LH

Kisspeptin
B NKB
A Dyn
KNDy
KNDy
LH

“ KNDy K

NKB
NKB Dyn Dyn
NKB  GnRH/LH
Dyn  GnRH/LH
in vivo

KNDy
GnRH/LH
KNDy GnRH/LH
Dyn-Dyn

NKB-NKB

Kisspeptin
(78ILR?)

GnRH/NJLR

LH/SJLR

KNDy

NKB Dyn
Dyn
(1byn
(2)KNDy
@ Dyn
in vivo NKB Dyn
KNDy
Dyn
@) KNDy
in vitro
KNDy
in vitro
in vitro
KNDy
KNDy
@ Dyn
In situ hybridization Dyn
mRNA
Dyn
Dyn
@) KNDy
in vitro
Kisspeptin NKB Dyn NKB Dyn
KNDy



KNDy

YHXERTHSRE/ARNEF

ey .
e—%;é--- |J>1-7~Hb7\
i ) Cmmm———— * (Ga18)
faiarn—=> - [ R
SR =T R

RT-PCR

R AL

SV40 T

CDNA RT-PCR
KNDy

KNDy

Dyn in situ hybridization
Dyn
RNA
KNDy
GA28
KNDy
NKB
Dyn
NKB Dyn
KNDy
GA28 KNDy
NKB

GA28

pGL-2706

!
c
3]

pGL-1837
Luc

pGL-834
Luc

pGL-335
Lt

c
3]

pGL-197

—
=
]

pGL-basic{ Luc ]

0 1 2 3 4 5 6 7 8
Relative luciferase activity

KNDy GA28
NKB (TAC3)

NKB 5}

GA28

4

Misu R, Oishi S, Yamada A, Yamamura T,
Matsuda F, Yamamoto K, Noguchi T, Ohno H,
Okamura H, Ohkura S, Fujii N. Development
of novel neurokinin 3 receptor (NK3R)
selective agonists with resistance to
proteolytic degradation. J Med Chem.
2014;57:8646-51.

Matsuda F, Nakatsukasa K, Suetomi Y,
Naniwa Y, Ito D, Inoue N, Wakabayashi Y,
Okamura H, Maeda KI, Uenoyama Y, Tsukamura
H, Ohkura S. The luteinising hormone
surge-generating system is functional in
male goats as in females: involvement of
kisspeptin neurones in the medial preoptic
area. J Neuroendocrinol. 2015;27:57-65.

Misu R, Yamamoto K, Yamada A, Noguchi
T, Ohno H, Yamamura T, Okamura H, Matsuda
F, Ohkura S, Oishi S, Fujii N.



Structure-activity relationship study on
senktide for development of novel potent
neurokinin-3 receptor selective agonists.
MedChemComm 2015;6:469-76.

Uenoyama Y, Tomikawa J, Inoue N, Goto
T, Minabe S, leda N, Nakamura S, Watanabe
Y, lkegami K, Matsuda F, Ohkura S, Maeda
K1, Tsukamura H. Molecular and Epigenetic
Mechanism Regulating Hypothalamic Kissl

Gene Expression in Mammals.
Neuroendocrinology (in press)
9
B
107 2014
8
AAV

107
2014 8

Suetomi Y, Kato M, Matsuyama S, Kimura
K, Tsukamura H, Ohkura S, Matsuda F.
Establishment of immortalized neuronal
cell lines derived from domestic ruminant
hypothalamus. 9th International Ruminant
Reproduction Symposium, 2014 8

Suetomi Y, Tsukamura H, Ohkura S,
Matsuda F. Establishment of immortalized
neuronal cell lines derived from goat
hypothalamus. World Congress of
Reproductive Biology 2014, 2014 9

TALEN
108
2015 9
AAV
108
2015 9

Suetomi Y, Matsuda F, Uenoyama Y, Maeda
KI, Tsukamura H, Ohkura S. Molecular
Cloning and [ldentification of the
Transcriptional Regulatory Domain of the
Goat Neurokinin B Gene TAC3. International
Conference on Biology and Pathology and
Pathology of Reproduction in Domestic
Animals, Gdansk, Poland, 2015 9

GnRH
121
2016 3
Suetomi Y, Tatebayashi R, Tsukamura H,
Ohkura S, Matsuda F. Establishment of a

neuronal cell line derived from KNDy

neuron in a goat. The 49" Society for the

Study of Reproduction Annual Meeting 2016
7

2015-243719
2015 12 15

http://ww._agr.nagoya-u.ac.jp/~laps/

o
MATSUDA  FUKO
10608855

@

®



