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The role of relaxin-like factor (RLF)/insulin-like factor 3 (INSL3) as germ cell
anti-apoptotic and maturation factor on boar sperm production

Kohsaka, Tetsuya
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This study was to produce model pigs neutralized endogenous RLF by
immunization with RLF/INSL3 antibody and to investigate the mechanism of its action as germ cell
anti-apoptotic and maturation factor. First, RLF inactivation resulted in a 4-fould increase in the
frequency of apoptotic germ cells. Second, inactivation led to upregulation of the pro-apoptotic BAX

and downregulation of the anti-apoptotic BCL2, and in turn activated the mitochondrial apoptotic
pathway with induction of CASP3. Third, neutralization affected the development of epididymal muscle
layer. Finally, inactivation had no effect on semen volume; however, it caused a significant
reduction in sperm motility, concentration and quality compared with control. These results revealed
that the RLF/INSL3 inactivation (neutralization) increases germ cell apoptosis and decreases in
semen quality and sperm output, suggesting that RLF/INSL3 acts as an germ cell anti-apoptotic and
maturation factor of sperm production.

~ RLF INSL3 Passive immunization Active immunization Sperm production Germ cel
I apoptosis



12 kba RXN RLF
insu lin-like factor3 IN SL3
RLF)
12 kDa A-B-C
LGR8
HEK293
LGR8 RXFP2
Kd =5.44

nM/Bmax = 8.44 CPS

RLF/IN SL3

12kba A-B<C
@ chen _J.2012)
J. Endocrinol. 2014
J.Endocrinol. 2014
LGR8 RXFP2
544 nM al
J.Anat.Em bryol. 2013;J.Endocrinol. 2014
RLF

Endocrinobgy
2015

b T O 7R — R/ T
Ao 9] BFELTHER?

RLF

RLF
6 kD a
RLF ( nsu lin-like
facor3 INSL3
kD a
RLF
RLF
RLF
RLF
RLF
RLF
IgG
RLF
TUNEL
PCR
TRFIA RLF
RN A
CASA
CTC
CAMP/AGMP

RLF



RLF Biochem .J.2014

0 VA
OVA RLF 7
28
0 VA
RLF
LGRS H EK 293
Biochem .J.2012;Biol. Chem .2013)
DEAE
RLF
21 2
9 39
RLF
N omm al
I9G EIA
RLF
RLF
RLF
TUNEL
4
BAX, Caspase3
BCL2 XIAP
RLF
RNA RLF
/
RLF SRN A
RN A
5
SRN A HEK?293
SRN A 4
SRN A
1
3
RLF /
RLF
RLF
pH
DNA

SS
RLF
RLF INSL3
RLF
22
38 RLF
2 RLF
RLF
RLF
RLF
RLF CASA
CTC
CAM P/AGM P
3 RLF
CAMP

5

1 M inagawa I,M urata Y,Terada K ,Shibata
M, Park EY, Sasada H, Kohsaka T.
Evidence for the roke of INSL3 on spem
production in boars by passive
im m unisation.Androlbgia. 2018 213010.doi:
101111/and 13010.

2)M iyazaki T, IshizakiM ,DohraH ,Park S,
Terzc A, Kato T, Kohsaka T, Park EY.
Insulin-like peptide 3 expressed in the
sikw orm possesses ntrinsic d isu lfide bonds
and full biobgical activity. Sci Rep. 2017;
7@)47339. doi: 101038/441598-017-17707-1.

)P AM ,Uchiyam aK ,SanoH ,K inukaw a
M, Mmnato Y, Sasada H, Kohsaka T.



Functional insulin-like factor 3 (INSL3)
horm onereceptor system in the testes and
spem atozoa of dom estic rum inants and its
potential as a pred ictor of sire fertility.A nim

Sci J. 2017; 88(4)5678-690. doi:
101111/asj12694.

4) M atsuzaki M ,M zushima S,H iyama G,
H irohashi N, Shiba K, Inaba K, Suzuki T,
Dohra H, Ohnishi T, Sato Y, Kohsaka T,
Ichikawa Y, Atumi Y, Yoshimura T,
Sasanam i T. Lactic acid is a sperm m otility

ihactivation factor in the sperm siorage
wbules. Sci Rep. 2015; 517643. doi:
101038/rep17643.

5Pt AM ,M ihagawa LLUeraN ,H am anoK,
Sugawara Y, Nagura Y, Hasegawa Y,

Oyamada T, Sasada H, Kohsaka T.
Expression of insulin-lke factor 3
horm one-receptor system n the

reproductive organs of malk goats. Cell
Tissue Res. 2015; 362(2)407-420. doi:
101007/500441-015-2206-8.

1

AliM Pitia L
INSL3
124

.2018

123
2017

3

IN SL3
122
2017

HMurata Y,M inagaw a I,Pitla AM , Shibata
M, Sasada H, Hashizume K, Kohsaka T.
Two relaxin fam ily peptides, relaxin RLN)
and insulin-lke factor 3 (IN SL3) in porcine
follicu br flud are nvolved in spem fertlity
via their receptor sinaling. The 17th
A sian-A ustralasian A ssociation of Anim al
Production Socketies Anmal Science
Congress.2016

5 Kohsaka T,M inagaw a I, Sagata D , Pitia
AM , Terada K, Shibata M , Hasegawa Y,
Sasada H . Action of msulin-like factor 3
(N SL3) as a germm cell survival factor in

boars. The 17th A sian-A ustralbsian
A ssociation of Anim al Production Societies
A nim alScience Congress.2016

6) Pmia AM, Minagawa |1, Sasada H,
Hashizume K, Kohsaka T. The corpus
Liteum s a source and target of insu lin-like
factor 3 (IN SL3) in pregnantgoats. The 17th
A sian-A ustralasian A ssociation of Anim al
Production Socketies Anmal Science
Congress.2016

7)Kohsaka T,KohrkiH ,UeraN ,Tazawa A,
Katakura Y,Pitia AM , inagaw a I,H asegaw a
Y, Sasada H. Identfication,
characterization, and possibke function of a
novel INSL3 receptor splice variant
RXFP2X6 n testes. 7th Intematonal
Congress on Relxin and Rekted peptides.
2015

8) Katakura Y, Tazawa A, M ihagawa 1,
Kohsaka T. SRNA knockdown of a novel
INSL3 receptor splice variant RXFP2X6
alers INSL3-induced cAM P signaling N
RXFP2-expressihng HEK293 cells. 7th
Inttmational Congress on Relbxin and
Relted peptides.2015

1
Kohsaka T, Sgin, M inagawa I, Sasada H

SandorKukovics .Recentadvances
in research on the hom one INSL3 in m ake

goats  In:GoatScience) .InTechO pen,2018
o 0
o 0



https://tdb.shizuoka.ac. jp/RDB/public/D
efault2.aspx?i1d=108808&1=0

https://scholar.google.com/citations?us
er=3oht-dUAAAAJ (Google Scholar)

€Y
KOHSAKA, Tetsuya
10186611

@

®

*

(SASADA, Hiroshi)
(SHIBATA, Masatoshi)
(TERADA, Kei)



