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In vitro induction of meiosis from embryonic stem cells and germ line stem cells
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Germ cell is the only cell-type that can transfer genetic and epigenetic
information to subsequent generations. Although germ cells are, like somatic cells, able to increase
their numbers by mitosis, germ cells stop undergoing mitosis and instead initiate meiosis to convert them
to haploid cells at appropriate time points in which female germ cells onset meiosis in the genital ridge
at midgestation, while male germ cells initiate this switch after birth in the testes of mammals.
Although retinoic acid is known to be crucially involved in this meiotic onset, the molecular mechanisms
governing the onset of this special cell division remain largely obscure. However, as an outcome of this
research project, | could identify MAX as a negative regulator of meiosis, suppressing ectopic and
precocious meiotic onset in embryonic stem cells (ESCs) and spermatogonial stem cells (SSCs),
respectively. Thus, 1 could provide a novel strategy for studying the molecular bases of meiosis.

Max




Max
L-Myc)

Myc (c-Myc, N-Myc,

Max ES
Oct3/4, Nanog

(Hishida et al., Cell
Stem Cell 9:37-49, 2011) Max Mad
(Mad1, Mxil, Mad3, Mad4, Mga,

Mnt)

ES RNAI
Max

(Maeda et al., Nut Commun
4:1754, 2013)

(Dox) Max
(KO) ES (Max-KO
ESC)
Max
ES
ES/iPS
(Hayashi et al., Cell
146:519-32, 2011)
In Vitro ES/iPS
(EpiLC)
(PGCLC)
PGCLC
PGCLC GSCLC
Max-KO ES
ES
(ES ) - EpiLC
- PGCLC
- (GS )
Max
ES Epiblast
PGC
gPCR,

Blimpl

ES
Blimpl ES Max

Max-KO ESC
PGC

Max-KO ES

limpl

Stra8

Stra8

Max 20%

ax

(1

B11 Max KO ESCh b & - $ 5 2 kR

CRISPR-Cas9 Stra8
KO
in vivo
Max KO ES
Stra8 KO ES Max KO
Max KO ES
Stra8
Vivo R
A-Stra8
ES
ES MEK GSK3p



Myc/Max

2i Max
2i Max-KO ES Max KO ESC
Myc/Max
Blimpl
Max
Max-KO ES
Max
GS
Max-KO ES
GSCLC Stra8
Max Max KO ES
Max
Max KO ES
Max
Max
GS Max KO ES Dox Max
Max Myc
Mad
Mad ES GS
Mga Max
Ma
x/Mga PRC1.6 D
NA Max
Max Myc
Myc ( 2 Max KO ES
Max Mga PRC1. Nature Communications
6 Cell Cycle
Max PRC1.6 &2 ‘%%%tﬁaﬁ%ﬂ\(:Lf:{tﬁmWﬂﬁ\%fJ‘%ﬂi%&ﬁ%«mtﬂuféi&ﬁ% ‘
(L3mbtl2, RYBP, RinglA/B, MBLR .
) ES ke B R
( Max presence Max absence
PRC1.6 PRC1.6
Mga $® (vou)
Max ES wWw — e
R RRET RS HBELET
Myc/Max Srevs )
Max KO E \ swet )
Myc/Max Mga/Max
Myc

SC



5
Okuda A, Suzuki A. Unexpected link
between Max and meiotic onset. Cell Cycle
(in press) 2016
Suzuki A, Hirasaki M, Hishida T, Okamura
D, Wu J, Ueda A, Nishimoto M, Nakachi Y,
Mizuno Y, Okazaki Y, Matsui Y, lzpisua
Belmonte JC, Okuda A. Loss of MAX
results in meiotic entry in embryonic and
germline stem cells. Nat Commun 7: 11056,
2016
Katano M, Ema M, Nakachi Y, Mizuno Y,
Hirasaki M, Suzuki A, Ueda A, Nishimoto
M, Takahashi S, Okazaki Y, Okuda A.
Forced expresson of Nanog or Estrb
preserves the ESC status in the absence of
nucleostemin  expression. Sem Cells
33:1089-1101, 2015
Hishida T, Nakachi Y, Mizuno Y, Katano M,
Okazaki Y, EmaM, Takahashi S, Hirasaki
M, Suzuki A, Ueda A, Nishimoto M,
Hishida-Nozaki Y, Vazquez-Ferrer E,
Sancho-Martinez 1, 1zpisua Belmonte JC
OkudaA. Functional compensation between
Myc and PI3K signaling supports
self-renewal of embryonic stem cells. Sem
Cells 33:713-725, 2015
Kamon M, Katano M, Hiraki K, Hishida T,
Nakachi Y, Mizuno Y, Okazaki Y, Suzuki A,
Hirasaki M, Ueda A, Nishimoto M, Kato H,
Okuda A. Identification of Ccr4-Not
complex components as regulators of
transition from partial to genuine induced
pluripotent stem cells. Sem Cells Dev 23:
2170-2179, 2014

3
ES

38 88

2015 12 1 4
Okuda A, Suzuki A, Hirasaki M,
Ueda A. Max known as a Myc
indispensable  partner protein
functions as a molecular blockade
of meiotic entry. 38

88

2015 12 1 4

ES
Nucleostemin
Nanog
Esrrb
37
2014 11 25 27

http://www.saitama-med.ac. jp/genome/D
iv03 DB/index.html

http://prw.kyodonews. jp/opn/release/2
01603299300/

@
Suzuki Ayumu
80639708
@
©)



