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Endocrine regulation of the pheromone-responsive system in the newt.
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Previouslg, we isolated a decapeptide pheromone (sodefrin) from the
abdominal glands of the male red-bellied newts (Cynops pyrrhogaster). Sodefrin plays an important
rolelin Seeping the female attracted to the male until the sperm transfer has been successfully
completed.

In this study, endocrine regulations of the pheromone-responsive neurons were analyzed, and a novel
peptide pheromone in sexually developed female was discovered. This pheromone has an activity to
prompt the sexually developed males to commence courtship behavior toward the females. This is the
first female sexual attractiveness peptide pheromone to be identified in a vertebrate. The finding
of sex pheromones emitted by both reproductive male and female newts is expected to make it possible
to analyze neural pathways and mechanisms involved in transferring the signals of both pheromones
and transforming the pheromonal signals into the sexual behaviors in the newts of both sexes.



(sodefrin)
( Cynops pyrrhogaster)

( [1])
189
10 (
SIPSKDALLK)
(PRL)
(M)
(
[2])
(
)
Ca?z* imaging
Caz+
( [3])
PRL
(E2)
(
) (
)
5 (
)
1 Ca?* imaging
@ )
(
[3])
2
Ga o

Ga o 2

(V2R)
( 4)
3
(RNA-Seq)
300 V2R
BLAST in silico
(
)
4 Ga o
PRL E2
Ga o
5
/ /
(
3
[1]

local



[2]
phospho-p44/42 MAP kinase (pERK1/2)

[31 (PRL)
(E2)
[4]
1
2
@
V2Rs 300
PCR
mRNA
@
173
V2Rs
G a
(Ga o)
Ga o
1783

®

*

432

Ga o

12



ﬂ‘lﬂi?:I:EFE./ &ME?ID%J

Ti')b=E/<__>*¢"i‘é FF.’F‘ H'RJL%‘/

CNETOWE
(HEEEMA)

kR THEIE - TTENZEREI LS S
IR ERPHRDETIL

1_Kikuyama et al. Science.1995
2.Kikuyama and Toyoda, Reviews of
reproduction 1999

3.lwata and Nakada et al., Peptides 2013
4.Nakada et al., Journal of comparative
neurology 2014

2
1.Tomoaki Nakada et al. Imorin: a sexual
attractiveness pheromone in female
red-bellied newts (Cynops pyrrhogaster).
Scientific Reports 7, Article number:
41334  (2017). .DOI:
10.1038/srep41334

2.Fumiyo Toyoda, Itaru Hasunuma, Tomoaki
Nakada et al. Possible hormonal
interaction for eliciting courtship
behavior in the male newt, Cynops
pyrrhogaster. General and Comparative
Endocrinology 224. 96-103 (2015)

.DOI: 10.1016/j -ygcen.2015.06.016

16

51 .2017

88 .2017

3
.2017
4.
.2017

5. , .

69 2017
6.

41

.2016

7. Tomoaki Nakada et al. Differential
response to Cynops pyrrhogaster
pheromones of Cynops ensicauda newts

inhabiting in Okinawa and Amami-Ohshima
islands. 22nd International Congress of
Zoology/ 87th Meeting of Zoological
Society of Japan joint meeting.2016

8. . .
11 .2016

. 68
.2016

10. Komiya Masaki, Tomoaki Nakada et al.
Sequence analysis of the 5"-flanking
region of sodefrin gene. CompBiol 2015

40

37 .2015
11. Fumiyo Toyoda, Itaru Hasunuma, Tomoaki
Nakada et al. Possible hormonal

interaction for electing courtship
behavior in the male newt, Cynops
pyrrhogaster. CompBiol 2015 40

37 .2015
12_Tomoaki Nakada et al. Hormonal control
of population of vomeronasal
sodefrin-receptive Ga o cells 1in the
female newt. CompBiol 2015 40

37 .2015
13.

49 .2015



14.

86 .2015
15. ;
86 .2015
16. Fumiyo Toyoda, Itaru Hasunuma, Tomoaki
Nakada et al. Possible hormonal
interaction for eliciting courtship
behavior in the male. 38
.2015
1
1.
. 2016. 528
o 0
o 0
1.

http://ww._nvlu.ac.jp/news/20170125-01.

html

@
NAKADA, Tomoaki
50549566

@

©)

“)

(KIKUYAMA, Sakae)
(TOYODA, Fumiyo)
(MATSUDA, Kouhei)
(HASUNUMA, Itaru)
NAKAKURA, Takashi
(YAMAMOTO, Kazutoshi)
(TOMINAGA, Atsushi)



