©
2021 2023

Studies on the physiological and molecular mechanisms of ovarian development in
Japanese sardine

Nyuji, Mitsuo

3,300,000

-17 E2
AD T E2

8 176 - Hsd17b Hsd17bl2a AD T
E2

DNA

Analyses of the physiological and molecular mechanisms of ovarian
development are needed to better understand the variation in the Japanese sardine’ s reproductive
potential. In the present work, we focused on the ovarian estradiol-173 (E2) synthesis. The results

of in vitro bioassays using sardine ovaries indicated that E2 is synthesized from pregnenolone via
androstenedione (AD) and testosterone (T). Previously, we succeeded in identifying eight types of 17
B -hydroxysteroid dehydrogenases (Hsdl17bs) by RNA sequencing in the sardine. In the present work, we
characterized their gene expression and tested their catalytic activities. Then, we conclude that

Hsd17bl2a plays a major role in E2 synthesis in sardine ovary by catalyzing the conversion of AD to
T.

Hsd17b E2



SDGs14:

1990 1980
1
1;
18 cm 3
15cm 1
BPG-axis
ErI)) fixd
; ﬂ»I3 § GnRH
i BT E
g 1 GtH
a2’ HTER
B 1 #RFO4qF
¥, SRR
2
B
> ,_/
1975 1980 1985 1990 1995 2000 2005 2010 2015
1.
_ - = BPG-axis; 1
BPG-axis
- DR ke
1) -178 ., E2) B RRK :
E2 aLRFo—iL ¢ >
2 E2 Cyptt Hsd3b {;\
P5 — S
JLg /sy JnszFay -
E2 Cyp17 JERaERaE
17-P5 — q7-p
AD ;Zf;:f/ 1j7-t:|:n$~>
4= =l & ul= b2
T AD Cyp17 . %ygf&_t.-) .
El DHEA — AD — E1
T El FEFOIE & =
F7URARTFAY o 7okERZ HO' IZXTAY
T E1 FUTAY
Hsd17b Hsd17b
on CYP19 on
E2 17p-TRk
2 FzrzFOY MO SUA—I
2. E2
2) E2 178 - Hsd17b
E2

15

2

cypllal cypl7al cypl9ala
Hsd17b



Hsd17b1 Hsd17bl
8 hsd17b3 hsd17b4
hsd17b7 hsd17b8 hsd17b10 hsdl7bl2a hsd17b12b hsd17b14
hsd17b12a
Hsd17b
E2 Hsd17b
E2
(¢)) E2
(2)E2 Hsd17b
E2
E2
(1) E2
25 mg PS5 AD 100 ng/ml 6
24 AD T E1 E2
(2) E2 Hsd17b
i) 8 hsd17b
8 hsd17b CDNA
ii)
gRT-PCR Hsd17b
iii) in vitro
HEH293T if) AD El
T E2 Hsd17b
AD-T E1-E2
iv) GtH
GtH
GtH
hsd17b GtH
® E2
12
RNA RNA-seq 2
(1) E2
T 440-450 ym AD P5 6
T AD P5 6
E2 AD P5 6 48
: 550-650 pm
E2 El
E2 P5 AD AD-T-E2
(2) E2 Hsd17b
i) 8 hsd17b
8 Hsd17b hsd17b3 hsd17b4 hsd17b7 hsd17b8 hsd17b10 hsd17bl2a
hsd17b12b hsd17b14 CDS
ii)
3 11
8 Hsd17b

hsd17b3 hsd17b4 hsdi7blZa hsd17b12b 4

[ [CA]

[VTG]



8 Hsd17b hsd17b3 hsd17b4
3 hsd17b12a hsd17b12b
Hsd17b3 Hsd17bl2a Hsd17bl12b
E2
N=8 10
hsd17b3 hsd17b4 hsd17b7 hsd17b8
1.0e-2 b 6.0e-3 ) 2.0e-3 o 2.5e-3
8.0e-3 i 1503 a 20e34 & 3
4.0e-3
6.0e-3 | ab 1.56-3 |
ab 10e-3- a
4.0e-3 a 1.0e-3
2.0e-3- 2 T
20634 @ 50e-47 5.0e-4
- 0 IM CA VTG N IM CA VTG N IM CA VTG N IM CA VTG
hsd17b10 hsd17b12a hsd17b12b hsd17b14
25 7 b 0.25 6.0e-2 4.0e-3 — b
20 a 0.20 N b .? 5003
a T 4.0e-2 a
1.5 — 0.15 4
a 2.0e-3 a
1.0 - 0.10 a o
2.0e-2
05 0.05 1.0e-37
o IM CA VTG B IM CA VTG h IM CA VIG B IM CA VTG
p < 0.05, one-way ANOVA, Tukey’s multiple comparison
3. Hsd17b
AD T E1 - E2 N =3 well
iii) in vitro o 0 *
Hsd17bl2a  Hsd17bl12b *
AD-T E1-E2 =
4 Hsd17b3 40 * 40
iv) GtH
207 -~ 207
hsd17b12a hsd17b12b I I .
hsd17b3 0- = 0~
© SN NP & A P P
cypl9ala R N *§;§5WQ§KF
p < 0.05, one-way ANOVA, Dunnett’s multiple comparison
4. Hsd17b
AD T E2
Hsd17b17 Hsd17bl2a  Hsd17b12b hsd17bi2a
hsd17b12b 3 7 Hsd17bl2a E2
®3) E2
1.54 1.09 unpaired
t—test p<0.05 GSI
30 78
(2010)
74( ):35-45

Nyuji M, Hongo Y, Yoneda M, Nakamura M (2020) Transcriptome characterization of BPG

axis and expression profiles of ovarian steroidogenesis-related genes

Japanese sardine. BMC Genomics 21: 668 (1-19)

in the



2 2 0 0

Nyuji Mitsuo Hongo Yuki Kazeto Yukinori Yoneda Michio 347

Characterization of eight types of 173 -hydroxysteroid dehydrogenases from the Japanese sardine 2024
Sardinops melanostictus: The probable role of type 12a in ovarian estradiol synthesis

General and Comparative Endocrinology 114423 114423

DOl
10.1016/j .ygcen.2023.114423

Nyuji Mitsuo Takasuka Akinori Okada Makoto 187

Variation in reproductive parameters of round herring in the Pacific coastal waters of Japan 2022

Journal of Sea Research 102247 102247
DOI

10.1016/j .seares.2022.102247

E2 173 -HSD

2023




(Hongo Yuki)

(20737316) (82708)

)

(Yoneda Michio)

(30450787) (82708)

)

(Kazeto Yukinori)

(60399996) (82708)




