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The mechanisms regulating meiotic initiation in mammals are enigmatic. It is

known that retinoic acid (RA) signaling plays a pivotal role during meiotic initiation. STRA8,
which is expressed in response to RA, is thought to be a key factor promoting meiotic initiation.
Here we identified MEIOSIN as a germ cell-specific factor that associates with STRA8. MEIOSIN, like
STRA8, is expressed in response to RA and plays an essential role in meiotic initiation in both
males and females. Functional analyses revealed that MEIOSIN acts as a transcription factor together
with STRA8, and that both factors are critical for driving meiotic gene activation. Furthermore,
temporally restricted expression of MEIOSIN leads to meiotic entry decision during spermatogenesis.
The present study demonstrates that MEIOSIN, in collaboration with STRA8, plays a central role in
regulating the mitosis to meiosis germ cell fate decision in mammals.



STRAS8

MEIOSIN
MEIOSIN
(Dev Cell 2020) MEIOSIN
MEIOSIN
hypothetical gene
MEIOSIN hypothetical gene
RT-PCR
10 CRISPR-Cas9
8 FO
alee
ssODN

homozygous



MEIOSIN

KO 4930432K 21rik
A
Mrm/4930432K21Rik WT allele 13621bp
4930432K 21rik —m B ad £ In
del Ex3-9 éllele e
L2
4930432K 21rik c
SYCP3
4930432K21rik
IP-MS
(BRCA2, HSF2BP) ssDNA
binding protein
1N 2N 4N
4930432K 21rik o . .
I o
s £ 2
g 8
= = + o
BRCA2 .
4930432K 21rik ]
_ RPA{ W= ! ‘ <4
foci — [
MRM . -
i — - A
IMEILB2 — . 888
4930432K 21rik —_—_ ‘ 1
DSB Actin e | ;.:“:
ssDNA
RAD51-HSF2BP-BRCA2 1 4930432K21rik
ssDNA binding protein (D
DNA NHEJ mammeal
MEIOSIN target ZFP541  meiotic prophase round
spermatid Zinc finger
Zfp541
exit
( 2 IP-MS ZFP541 HDAC KCTD19



ZFP541
ChlP-seq ZFP541 TSS
KCTD19

POZ/BTB
ZFP541 A ) 219126p B

WT allele 567 91011 1213 141516
i HH—H———¥

n

©
Y
-

Vi -
-

P

Zip541KO

WT

K tdlg 232t22atACTGTTTCTTTGGTCGTTTTTGGCTAGAAGC

Exon1 -1;3A allele i 38 » .
Zfp541 KO ;

Cc © a
Zfp541 KO > =
s 23
2 £
) S N
a o
_ o . sfg.
exit s 250 4 oS3 ¥
3 150 535 &8
2 2E5E
& 100 S €8N
£ 75 ZFP541(* -
E 0 HDAC1-“ .o
g7 HDAozd" e
ZFP541 -
KCTD19
g 5 J : 25 -
N .
Input 20 Tubulln‘
ZFP541- Refseq genss i LEn KN
E
KCTD19-HDAC Ketd19 WT aliele 2 104460p .
1 2 3 4 5 6 7 8 901112 131415 16
L ] 1 i 1 1 1 LiLl L1l L
L] L] ) L] L] ] ] LBLLEL LI ]
del Ex1-13 allele
1 2 3 131415 16
'l ] Ll L
L] ] LILLI

2 ZFP541-KCTD19-HDAC



Ishiguro K. 24

The cohesin complex in mammalian meiosis 2019

Genes Cells 6-30
DOl

10.1111/gtc.12652.

Hiratsuka K, Monkawa T, Akiyama T, Nakatake Y, Oda M, Goparaju SK, Kimura H, Chikazawa-Nohtomi 29

N, Sato S, Ishiguro K., Yamaguchi S, Suzuki S, Morizane R, Ko BSH, Itoh H, Ko MSK

Induction of human pluripotent stem cells into kidney tissues by synthetic mRNAs encoding 2019

transcription factors

Scientific reports 1-13
DOl

10.1038/s41598-018-37485-8

Ida H., Akiyama T., Ishiguro K., Goparaju SK., Nakatake Y., Chikazawa-Nohtomi N., Sato S., 9, 217

Kimura H., Yokoyama Y., Nagino M., Ko MSH., Ko SBH.

Establishment of a rapid and footprint-free protocol for differentiation of human embryonic 2018

stem cells into pancreatic endocrine cells with synthetic mRNAs encoding transcription factors

Stem Cell Res Ther. 1-10
DOl

10.1186/s13287-018-1038-3

Ishiguro K (Corresponding), Matsuura K, Tani N, Takeda N, Usuki S, Yamane M, Sugimoto M, 52(4)

Fujimura S, Hosokawa M, Chuma S, Ko S.H.M, Araki K, Niwa H

MEIOSIN directs the switch from mitosis to meiosis in mammalian germ cells. 2020

Dev. Cell 429-445
DOl

10.1016/j .devcel .2020.01.010




10 4 3

36 17
2019
41 « )
2018
2018 ()
2018

A novel germ cell-specific factor, MEIOSIN, recruits STRA8 to direct initiation of meiosis in mammals

The 13th International Symposium of the Institute Network for Biomedical Sciences

2018




A novel germ cell-specific factor, MEIOSIN, recruits STRA8 to direct initiation of meiosis in mammals

CSHL Meeting- Germ Cells

2018

2018 ()

2018

A novel transcription factor, MEIOSIN, recruits STRA8 to direct initiation of meiosis in mammals

Gordon Research conference MEIOSIS (NH, USA)

2018

A novel STRA8 interacting factor, MEIOSIN1, directs initiation of meiosis in mammals

Joint Annual Meeting of 51st JSDB and 70th JSCB ( )

2018




12 ( )

2018

Identification of a novel nuclear factor for initiation of meiosis

8th International Symposium on the 2018Biology of Vertebrate Sex Determination (Hawaii, USA)

2018

http://www. imeg.kumamoto-u.ac.jp/bunya_top/chromosome-biology/




