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Establishment of an in vitro oocyte production system toward understanding a
totipotency
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In multicellular organisms, oocytes possess an incredible ability to
complete the development from a single cell. The ability is supported in part by unique features of
oocytes such as a large cell size, specialized organelles and stored maternal factors. These
features must be orchestrated by oocyte-specific transcriptional networks. However, due to the lack
of an experimental system that enables the evaluation of multiple gene functions in oogenesis, there

is no comprehensive and systematic study to identify the transcriptional networks. Hence, we
recently developed an in vitro oocyte differentiation system from mouse pluripotent stem cells. This
system has a great potential to clarify the basis of totipotency in oocytes.
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Genes GO Term p-value
8 e Akap1 CC: mitochondrial envelope 2.8e-13
‘f Atp5e CC: mitochondrial membrane 4.8e-13
E Ndufat CC: mitochondrial part 1.5e-12
2 Ndufa2 CC: mitochondrion 2.6e-12
~ Ndufc1 CC: mitochondrial inner membrane  1.3e-11
g Cyb5r3 CC: organelle inner membrane 3.7e-11
Cox4il CC: respiratory chain 3.7e-10
Cox17 CC: organelle envelope 4.8e-10
Slc25at CC: envelope 5.3e-10
s 7 Npm2 BP: fertilization 1.4e-5
9 ¢ Ooep BP: single fertilization 1.1e-4
=) = Zp1 MF: transition metal ion binding 1.8e-3
':E S Zp2 MF: manganese ion binding 4.0e-3
c Zp3 BP: sexual reproduction 7.7e-3
E Padi6 MF: metal ion binding 8.2e-3
- Dnmt3I MF: cation binding 9.0e-3
Gitsf1 MF: ion binding 1.0e-2
Arg2 MF: enzyme binding 1.3e-2
Igfbp4 MF: insulin-like growth factor binding 1.3e-4
Igfbp7 BP: regulation of cell growth 6.7e-4
Lama5 BP: regulation of cell motion 1.2e-3
Thbs1 BP: regulation of locomotion 1.3e-3
Krt79 MF: growth factor binding 4.2e-3
Vim MF: extracellular matrix binding 5.6e-3
= é'g:“a‘ BP: cell junction assembly 1.7e2
2 g Lame1 BP: cell junction organization 2.6e-2
3 = Adam8 CC: plasma membrane 2.6e-3
o Fit1 MF: metalloendopeptidase activity ~ 1.9e-2
= Gpd2a MF: endopeptidase activity 4.3e-2
c =
= 0 T =
e&=
0
o
]
v Seb A 2, = e f— >
(B45) BinFRBLRT 2R8I 7R

IS DOBEFRIAOEIIEESZ NS A
LN END, %I, IIREVERRICER T
HIYEREM, FRICHEREINOREDOI B D
WwENEEND,

ARWFFRIZ LY (B CIRRMEZE 5 2
EMTE DEANEAE N N Sz, Zhick
D, IRREROFFO, AR ARE &V D R
RN DGR E LI T DD DR
Y —VRER LT EE XD,

5. ERREKmCE
(WFgefRFRE . WP HE R OWEENFIEE 12
X
GdEskam ) GBE 110
1. O Hikabe, N Hamazaki, G Nagamatsu, Y
Obata, Y Hirao, N Hamada, S Shimamoto, T
Imamura, K Nakashima, M Saitou, K
Hayashi, “Reconstitution in vitro of the
entire cycle of the mouse female germ line”,
Nature, BatH volume 539, pages 299—
303 (10 November 2016),
doi:10.1038/nature20104

(&) Gt 41
1. Nobuhiko Hamazaki, So Shimamoto, Orie

Hikabe, Yohei Nishimura, Norio Hamada,

Katsuhiko Hayashi, “Transcriptional

regulatory networks controlling the oocyte

identity”, CDB symposium, Kobe, Japan,
Mar. 2018

2. Nobuhiko Hamazaki, So Shimamoto, Orie
Hikabe, Yohei Nishimura, Norio Hamada,

Katsuhiko Hayashi, “Uncovering the gene-
networks regulating oogenesis”, World
Congress of Reproductive Biology,

Okinawa, Japan, Sep. 2017

3. Nobuhiko Hamazaki, So Shimamoto, Orie
Hikabe, Yohei Nishimura, Norio Hamada,

Katsuhiko Hayashi, “Uncovering the gene-
networks regulating oogenesis”, The
International Research Symposium on
Regulation of Germ Cell Development in

vivo and in vitro, Fukuoka, July, 2017

4. Nobuhiko Hamazaki, So Shimamoto, Orie
Hikabe, Yohei Nishimura, Norio Hamada,

Katsuhiko Hayashi, “Uncovering the gene-
networks sculpting oocyte transcriptome”,
Gordon Research Conference, Hong Kong,

Jun. 2017

(X¥EF) Gt o)
(P 3 U P A )
ORI G o)

ORI G o )

LR
LR
MR
T
IS
BAS4EA A -
EWNs DR -

(Z D)
R L= D

6. HFFCHHLRR
(D) Wik E



1ElF 2= (Hamazaki, Nobuhiko)
TUMRZ: R IS A e = Rl 23
b N7 AERMIRAE SR B
F5eE &5 : 10757008

(2) WFgE 53 3
( )

HoeE &S

(3) LR TEE
( )

HoeE &S

(4) Wk FE T 1)

( )



