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şƈ 30ŠŨ 3,000,000   900,000   3,900,000 
Ƹ˜üʞ  1,186,600,000    355,980,000    1,542,580,000 
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Y. Okuzaki, Y. Hagihara, H. Kaneoka, Y. Nakayama, M. Kato, S. Iijima, and K. Nishijima:  Establishment 
of eGFP knock-in chicken by manipulating primordial germ cell line using CRISPR/Cas9. 31st Annual 
and International Meeting of Japanese Association for Animal Cell Technology (Tukuba�Japan) 
(2018) 

�t?d(;C��) 
ÁD�¢l¸v¡2!¹Â 

M. Suzuki , *T. Hayashi, T. Inoue , K. Agata, M. Hirayama , M. Suzuki, S. Shigenobu, T. Takeuchi, T. 
Yamamoto, and *KT. Suzuki: Cas9 ribonucleoprotein complex allows direct and rapid analysis of 
coding and noncoding regions of target genes in Pleurodeles waltl development and regeneration. Dev 
Biol, 443: 127-136. (2018) 

A. Hirako, Y. Takeoka, T. Hayashi, T. Takeuchi, S. Furukawa, and  *A. Sugiyama: Effects of cadmium 
exposure on Iberian ribbed newt (Pleurodeles waltl) testes. J. Toxicol. Pathol. 30: 345–350. (2017) 



Á� Â 
*ǁÓƅ�ɄËˣ: O��K�Pa1ɕ;*?6ƣ#�ĸ˷�l��d4�jJ�67, 264-269.(2016) 

ÁO5��Â 
T. Hayashi, M. Nakajima, M. Kyakuno, I. Manabe, K. Doi, and T. Takeuchi: Establishment of Newt model 

using Iberian Ribbed Newt (Pleurodeles waltl) for Regeneration Research and more. International 
Symposium at Hiroshima University ( Higashihiroshima�Japan) (2018) 

ǁÓƅ�Ĺ˕ȓƳ��ŏɣɿ�ɄËˣ: Ǚ�®_�XR�a1[s�ɝ˨Əʏ4EHO��6˒½
İŭƈǗǒ6ȳȿ.Ʌ88ĎƥƺâȌĴ°_��`P�(Ľŋś�ĽŋȬ) 

T. Hayashi, M. Kyakuno, and T. Takeuchi: New approach toward elucidation of the mechanisms for PGC 
determination in amphibian newts. The International Research Symposium on Regulation of Germ 
cell development in vivo and in vitro (Fukuoka, Japan) (2017) 

T. Hayashi, A. Myouga, E. Tsuchiya, S. Azuma Y. Sato and T. Takeuchi: Study of cardiac regeneration 
using new model newt Pleurodeles waltl. Annual meeting of the Japanese Society of Developmental 
Biologists (Tokyo, Japan) (2017)  

ǁÓƅ�ʀʂ�C>�ƾɨş�đŉɗʃ�ɄËˣ̋ƣʛĸ˷�l�âȌ6O{�Mm[O��6÷
ɲ4%Hƣ#�ÍȔȳȿ.ÍȔçȣĴ°ɜ°̀­øś�ĻėȬ́̀ 2017́ 

T. Hayashi, A. Myouga, E. Tsuchiya, S. Azuma, Y. Sato and T Takeuchi: Cardiac regeneration in newts 
achieved based on the compensatory manner. ICZ/ZSJ Joint Meeting (Naha, Japan) (2016) 

�v°-(;C��) 
ÁD�¢l¸v¡2!¹Â 

K. Miyabayashi, Y. Shima, M. Inoue, T. Sato, T. Baba, Y. Ohkawa, M. Suyama, and *K. Morohashi: 
Alterations in fetal Leydig cell gene expression during fetal and adult development. Sexual 
Development, 11, 53-637 (2017) 

*Y. Shima, K. Miyabayashi, T. Sato, M. Suyama, Y. Ohkawa, M. Doi, H. Okamura, and K. Suzuki: Fetal 
Leydig cells dedifferentiate and serve as adult Leydig stem cells. Development, 145, e2306 (2018) 

Á� Â 
*œ˦��ʫǖƅ�ˎ : ɋŖ4�:Hkamak��ȕȔ1źÐä� �- ���-�?J�

12�22-27̀2016́ 
*Y. Shima, and K. Morohashi: Leydig progenitor cells in fetal testis. Molecular and Cellular 

Endocrinology, 55-64, e2306 (2017) 

ÁO5��Â 
œ˦�̋�OlNivɑɱ6ɳÐä�ÐäʼƗ4EHɋŖ˜ʸ6ɓɠǒɊǗǒ�m 184C\_O
lGJ?J3x`3� m 33CXJt}E�{5Ied<S��)#/̀ǔǳś�ȶħŔ
Ȭ́̀ 2016́ 

œ˦�̋Ad4BP/SF-1ˌ±İ6ȤȑÔųKª#*�OlNivɑɱ6ÐäÔųǗǒ�m 8Cz9
Club�)#/̀Ŵŏś�ŴŏȬ́̀ 2017́ 

œ˦�̋Ĉ�˯4�:Hɯ«Ĕ�OlNivɑɱ1ƈȏĔ�OlNivɑɱ6Ðä�Tpb��
Y[�-",,�/J3� m 36CJtG3̀ƞɮʮǿ́̀ »ơś�ŌŋȬ́̀ 2017́ 

œ˦�̋ɋŖ˜ʸɑɱ6ˇĄǥķ1ˌ±İȤȑÔų�m 35C8:^2yJ�(/�)#/�
YEC�-'��*̀Ǣ�ǺǪǢ�˳�ɤ˵Ȭ́̀ 2017́ 

œ˦�̋ɋŖ˜ʸɑɱ6Ţɑɱ_ak��m 22CY[d]8:^J3Jt|3̀ˍʙś�Ǧɞ
Ȭ́̀ 2017́ 

œ˦�̋ɋŖ�OlNivɑɱ6Ðä�Tpb�6ʝƪ�m 11CY[UN?J.?fJ3Jt
|3� 76�-'��*̀ȷŌś�ȷŌȬ́̀ 2018́ 

Y. Shima, K. Miyabayashi and M. Inoue: Lineage transition from fetal to adult Leydig cell. Eighth 
international symposium on vertebrate sex determination (Kona�USA) (2018) 

��·H-©(;C��) 
ÁD�¢l¸v¡2!¹Â 

K. Ishiguro, Y. Nakatake, N. Chikazawa-Nohtomi, H. Kimura, T. Akiyama, M. Oda, SBH. Ko, and *MSH. 
Ko : Expression analysis of the endogenous Zscan4 locus and its coding proteins in mouse ES cells and 
preimplantation embryos: In Vitro Cell Dev Biol -Anim, 53, 179-190 (2017) 



K. Ishiguro, M. Monti, T. Akiyama, H. Kimura, N. Chikazawa-Nohtomi, M. Sakota, Sato S., CA. Redi, SBH. 
Ko, and *MSH. Ko: Zscan4 is expressed specifically during late meiotic prophase in both 
spermatogenesis and oogenesis : In Vitro Cell Dev Biol -Anim, 53, 167-178 (2017) 

Á� Â 
*K. Ishiguro: The cohesin complex in mammalian meiosis, Genes Cells, 27, AOP doi: 10.1111/gtc.12652. 

(2018)   
K. Ishiguro, and *Y. Watanabe: The cohesin REC8 prevents illegitimate inter-sister synaptonemal complex: 

EMBO reports, 17, 783-784 (2016) 

ÁO5��Â 
K. Ishiguro: A novel germ cell-specific factor, MEIOSIN, recruits STRA8 to direct initiation of meiosis in 

mammals. CSHL Meeting-Germ Cells (Cold Spring Harbor�USA) (2018) 
K. Ishiguro: A novel transcription factor, MEIOSIN, recruits STRA8 to direct initiation of meiosis in 

mammals. Gordon Research conference MEIOSIS (New Hampshire�USA)(2018)  
K. Ishiguro : Identification of a novel nuclear factor for initiation of meiosis 8th International Symposium 

on the 2018. Biology of Vertebrate Sex Determination (Hawaii�USA)(2018) 
K. Ishiguro: A novel STRA8 interacting factor, MEIOSIN1, directs initiation of meiosis in mammals. Joint 

Annual Meeting of 51st JSDB and 70th JSCB (Tokyo�Japan)(2018) 
K. Ishiguro: A novel nuclear factor plays a crucial role in initiation of meiosis. CDB Symposium 2018 

Dynamic Homeostasis: from Development to Aging (Kobe�Japan)(2018) 
Ȳ˼ĉ�ˎ :�Pa4�:HǸƠÐʑ6˛ĬǗǒ� Ʌ 41ĎƥƺÐİȔȌĴ°Š°��X_�iz�

(ǔǳś�ȶħŔȬ) (2018) 
Ȳ˼ĉ�ˎ : �Pa4�:HǸƠÐʑ6˛ĬǗǒ� ��_qaȳȿ° 2018 (ƻŞś�åǵˉ) 

(2018) 
K. Ishiguro: REC8 and RAD21L plays distinct roles in chromosome dynamics in mouse meiosis I. SMC 

proteins Meeting, (Yamagata�Japan) (2017) 
Ȳ˼ĉ�ˎ : ƣʛ6ǸƠÐʑ˛Ĭďİ6þķ, Ʌ 35Ďǅɺ´��X_�iz�Ʌ 16ĎǋgOo
�Xaȳȿ°ü (ʇˏś�ƀȱȬ) (2017) 

Ȳ˼ĉ�ˎ : ƣʛ6ǸƠÐʑʥłďİ6þķ� 2017ŠŨȔĄȹĴɍĴ°üþŠǙĤ°(ȶƋś�
ÉŪȬ) (2017) 

�¯��(;C��) 
ÁD�¢l¸v¡2!¹Â 

*Y. Shibata, Y. Seki, and K. Nishiwaki: Maintenance of Cell Fates and Regulation of the Histone Variant 
H3.3 by TLK kinase in Caenorhabditis elegans. Biology Open, íÕ� 

M. Masanori, K. Sugiyama, K. Matsubara, CY. Lin, S. Kuraku, S. Hashimoto, Y. Suwa, LW. Yong, K 
Takino, S Higashida, D Kawamura, JK. Yu, and *Y. Seki: Co-option of the PRDM14–CBFA2T 
complex from motor neurons to pluripotent cells during vertebrate evolution. Development, íÕ� 

N. Okashita, Y. Suwa, O. Nishimura, N. Sakashita, M. Kadota, G. Nagamatsu, M. Kawaguchi, H. Kashida, 
A. Nakajima, M. Tachibana, and *Y. Seki: PRDM14 drives OCT3/4 recruitment via active 
demethylation in the transition from primed to naïve pluripotency. Stem Cell Reports, 7(6), 1072-1086 
(2016) 

Á� Â 
*Y. Seki: PRDM14 is a unique epigenetic regulator stabilizing transcriptional networks for pluripotency, 

Frontiers in Cell and Developmental Biology, 6(12) (2018) 

ÁO5��Â 
Y. Seki: CtBP1/2 is a gatekeeper for ground state pluripotency and totipotency. EMBO Workshop: From 

Epigenome towards Epitranscriptome in Cell Fate Choice (Capri�Italy) (2018) 
˝� Șʎ̋ģɲźrim��X6ˆäȧʹǻ1ġļ�ƥƺˌ±Ĵ°Ʌ 91 ĎĤ°̀Ȕ˶ś�
ħɹȬ́̀2018́  

˝� Șʎ̋űõâȌ4�:Hģɲźrim��X6ʹǻ1ġļ�Ʌ 12ĎƥƺRw`QrkNXa
ȳȿ°Š°̀ƻŞś�åǵˉ́(2018) 

Y. Seki: An evolutionarily conserved function of PRDM14 for the maintenance of pluripotency in 



deuterostome, Gordon Research Conference, Germinal Stem Cell Biology (Hong Kong�China) (2017) 
˝� Șʎ̋ĬðȔǜɑɱ4EHRw[s��z�Y���YǗǒ6ʝƪ1(6¨ȅȧÔų�Ʌ 11
ĎƥƺRw`QrkNXaȳȿ°Š°̀é®ȗæ�ƾ§ˑ́(2017) 

�m�¨\(;C��) 
ÁO5��Â 
˓¥Ŭʴ�ƣɣˀš̋TALENKȖ�* Bm-Sxlˌ±İ6Ǘɲʝǀ�Ʌ 3ĎʋɌ�ƨʊǗɲÓȖ˝ƾ
ēæĴʏʮǿ°(Ǆś�éʆȬ) (2017) 

˓¥Ŭʴ�Ĥŏĵ��ȘÓƧĤ�űʉľʴ�Ĥ˚˸ƪ�ǇǩÓº�³ð ¼�ƣɣˀš̋ TO\ Sex-lethal
}��Y7ȟĔɋİ6�Ƚ0�HȆǋɋİ6ŭƈ4Ŷ˫0�H� 2017ŠŨ ȔĄȹĴɍĴ°ü
þŠǙĤ°̀ȶƋś�ÉŪȬ́̀ 2017́ 

˓¥Ŭʴ�Ĥŏĵ��ȘÓƧĤ�űʉľʴ�Ĥ˚˸ƪ�ǇǩÓº�³ð ¼�ƣɣˀš̋TO\ Sxl
ˌ±İ7Ȇǋɋİŭƈ4Ŷ˫0�H�şƈ 30ŠŨ ʋɌ�ƨʊǗɲÓȖĴʏʮǿ° �ƥƺʋɌ
Ĵ°Ʌ 88ĎĤ°� (ÿöŉś�ƀȱȬ) (2018) 

T. Niimi: Sex-lethal homologues in the silkworm Bombyx mori: insight into a novel function in a unique 
sperm dimorphism. Symposium “Germ Cell”, 50th Annual Meeting of JSDB  (Tokyo�Japan) (2017)  

T. Niimi: Sex-lethal, the female-determining gene in Drosophila, is involved in apyrene sperm formation. 
The international Research Symposium on “Regulation of Germ Cell Development in vivo and in 
vitro”, (Fukuoka�Japan) (2017) 

ÁIp+>g�pÂ 
ƣɣˀš̋�ɺÏȋ�ƨʊ*,6�Źʰ3ź6�Ț (2018)�308 (27-79) 

  



� � ��eu� "�x¥�z�=µ+Ea���

�

ȕǐʳȕǓ6ÿȻ ɓɠȊ6ǗɲKȤȑ�ɚƒ%HƤǬ 
Ȥƪɫÿ  ʉ¥ˀĦ�ƹƼĉŷ�ŃŔǝŮ�öȩʲƯ 
ǓÓɫÿ  ȔȕƏʏȳȿĩà°�ƾǵĤĴ�ǔǳśɀĤĴ 
ȕǐʳȕǓ6Ƚ˯ ȍʠǓ 
Ȟú  ȍʠɅ 6439115ú 
ÏˮŠƳƥ         2014Š 6Ƴ 10ƥ 
 
ȕǐʳȕǓ6ÿȻ ĬðȔǜɑɱKǗɲȧ4ƈȉ#*îǞɑɱ<1Ðä!'H
ę˲ƤǬ 
Ȥƪɫÿ  ņțBE��şņ˦¢�ǁÅŮ 
ǓÓɫÿ  ƾ§ˁǐĤĴ�ˁȳǗǒ��ŕĤĴ 
ȕǐʳȕǓ6Ƚ˯ PCT 
Ȟú  PCT/JP2016/077574 
ÏˮŠƳƥ  2016Š 9Ƴ 16ƥ 
 
ȕǐʳȕǓ6ÿȻ îŖȘƽŢɑɱ6ǸƠÐʑʥłǬ 
Ȥƪɫÿ  ǧƼąŬ�Ŕŏ�È 
ǓÓɫÿ  ɬ��M�oçȹĤĴ 
ȕǐʳȕǓ6Ƚ˯ ȍʠÏˮ 
Ȟú  ȍˮ 2017-217115 
ÏˮŠƳƥ  2017Š 11Ƴ 10ƥ�



NaHI ��

HI<@�

�

%+"C+"G# 
	� �8<!N9� OMP)'(,.$�M?�

Genetic network regulating PGC formation in Drosophila 
USTs673USTv67nUXTTWSSUo�

õúcĐĉ� � £Ê� ±ľþÚ��Xé�>1CL6;õú<W=YX½ºĿ�

õúr¸ĉ� � �� Ôvľí���Xè¤�ĬX½ºĿ�

Ĥ¼õúĉ� � ĴĬĘ^ľè|�õú´X{ä�ï{²ĖÉµďİð?YMX�

� � � � � � � � � � � � � � � � � � � � � � � � � � � � ?YMRY>YĿ�

Ĥ¼õúĉ� � Ê� ČÐľþÚ��Xé�>1CL6;õú<W=YXz½Ŀ�

Ĥ¼õúĉ� � gčÂôľ}Ýĩ��XĠ�õúĵXz½Ŀ�

Ĥ¼õúĉ� � �ìĽĻľþÚ��Xé�>1CL6;õú<W=YXõú�Ŀ�

�

1HI�GF2�

��é×ĂĊľPGCĿ��ĭk��r|��
Óc�é�.é%q���
��*ðéĦ

�.¹�	$��PGC ��°¥.Æ���
�*��ÿ�����ï�*¨²�'!Ñ

ċ.¹�ĭk��r|�*'��IU7Q

M�+*	Èõú����'��ðéĦ��

'!°¥�å­.æ«�� PGC 
¨³�+
*ÑÎ.ĖÃ�*��.óñ��*	�(��

b�ėîõú�Ĥ¼�*����PGC ¨³
�Ĳ-*īe��Ñċ�Äħ°����&

Ã(	��*	�

�

1HI�<@2�

��	
	�8<��� C:OP)���BK�

9P2:P2E3��ªÍ��é×Ğ�

� +*åÖ�ĂĊĞ
ĕ¡�+�PGC ]
��)ġ$+*	é×Ğ]���é×ĂĊ�

$�r|�*ċx.¹� PGC �¨³�¯đ
~r�Ø°��
�$+��*	�+$��

õúcĐĉ(�õú�')�PGC �Ħ�Ù
��]®ñ�©w.Ë���Ĉ�(+*Ø

°������Zn H0W5YBN1W.Æ
�* Ovo 
���+��*	Èõú��d
\�ĝá.Ã(	���	üŀ��Ø° ovo 
mRNA �é×Ğ�r¦� PGC��)ġ$+
*
��� mRNA �8YB�+*Ø° Ovo

=WF6Ğ��PGC �Ì� enrich �*��

Ã(	����	üŁ��Ø° Ovo �Ñ
ċ.ĳ��� PGC ��
*īe�ðç.K
16U/T1.ë��ĖÉ��ăË�Ø°

Ovo � PGC �ļðç�*īe�Ć.Û°|
��Ģ�hĂĊ�ļðç�*īe�Ć.¶u

�*��
Ã(	����	������Ø

° Ovo
 PGC�hĂĊ�īe�ðç�Ī�
.é%q�įđ�����*��.§�ö

��*	ü 3 ��Ø° Ovo �Ñċĳ�.Ď
�����,�PGC 	(ĭk�"�ðéĨ
÷�����é×ĀsĂĊ¾
àÞ�*��


Ã(	����	������Ø° Ovo

 PGC �ðéĨ÷�¯Ĺ��*��.ö�
��*	Åª��9P2:P2E3��Ï��

K2;����&�ovoJOU7ľovol2Ŀ
�
PGC åïñ�īe�ðç�Û°|�Ĳ-)
ľĚĂ�ėîõúł.�âĿ�PGC �ðé
Ĩ÷�įđ�m�.¹���
Ã(	��

��	 
 

��	C:OP 
��� �BKM?�

PGC ��
*é×ĀsKY4Yīe�
ľvasaĿ�ðç.Û°|�*Ø°�����
Mamo .������	Ø° Mamo �
BTB/POZBN1W� C2H2� ZnH0W5Y
BN1W.&�Áē�ğp��Ï=WF6



Ğ��*	��=WF6Ğ�Ñċ�Ĳ��d

\�ĝá.Ã(	���	ü 1��Mamo�
NÇû� BTB/POZBN1W.Ò��Àã|
=WF6ĞľMamoAFĿ
�vasaīe��ð
ç. PGC ]�§�ě¢�*����(��
MamoAF�§uðç
hĂĊ]� Vasa�ð
ç.ě¢��*��.Ã(	���	ü 2��
vasaīe����Mamo�ă�ĭs
�$+�
��ĭs.Ò���*��vasaīe��ðç

f\�*���Mamo � Zn H0W5YB
N1W
ô»����ĭs�ă��*��


Ã(	����	Åª��MamoAF 
�
G;AW�/<?S|ĮāÛ°.Æ�*

CBP��'! Ovo �n��� vasa īe��
ðç.Û°|�*��
Ã(	����	 
�

���	C:OP (���� �BKM?�

PGC �r|�¯Ĺ�Ø°�����

Nanos .������	Èõú���Ø°
Nanos
�hĂĊr|�Ĳ-*īe��ðç
. PGC ]����¶u�*��.Ã(	�
��	�(��Ø° Nanos 
�PGC ]�Ø
° ovo mRNA ���|�Ĳ-*���Á�
�Ñċ.Ē����	�

�

���	
	� �:58<BA�

PGC �ķ|�]®ñ�īe���� Sxl 
.������	Sxl �ćę�*��;IQ
19W7.u¬�* RNAă�=WF6Ğ.
8YB���*	Èõú���PGC ]��
�� Sxl =WF6Ğ� Su(var)2-10 mRNA

ă��*��.§�ö��*ăË.«�	$

���� mRNA�Ñċ.f\��*��Sxl
īe��Ñċf\��Ï� PGC �ķ|.ö
�Đç�
ĕ¡�+�	d[�����Sxl
�\Ü� Su(var)2-10 
Ñċ�*��.ö�
���*	�(��ķĶ� PGC.rt���
�+�+� PGC ����ðç�*īe�.
Ąą�*���&³y��	aª��ðç�

°¥
�*īe�����ÑċĖÉ.Ď�

_���*	 
�

1HI�;J-4>2�

Èõú���PGC �ðéĨ÷�¯đ�Ø
° Ovo 
�PGC ]�é×Āsīe��Û°
|.Ď���&�hĂĊ°īe��¶u�

Ĳ-*��
Ã(	����	�(��Ovo
�Ø° Mamo��m���é×Āsåïñ�
ðç�* vasaīe��Û°|�Ĳ-*���
Ø° Nanos 
 ovo mRNA .��|�*��
�') Ovo =WF6Ğ�êé.jĥ�*�
�
Ã(	����	d[�õú')�PGC
�ðé�įđ�Ø° Ovo .]®���īe
�D@AVY6.Ã(	��*�ò
¨³

����Ĉ�*	�(��õúĸó A01 �
A02�� �Ĥ¼�')�é×ĂĊ�¨³�
¯Ĺ� ovoīe��m�
�9P2:P2E
3�
���K2;����&Ã(	��

�����åý�#�`��*	�+��in 
vitro �ĭk�êé.oç�*Ā. A01 �Ė
ÉĀ���i����Èõúĺ���
*

ÁĔá.�ç��&���*��&��{ä

øı�nģ�*é×ĂĊ¨³ÑÎ�ĖÃ�

�
�įđ�ZÕ��*	Èĺ��«(+�

³Ë����ç�Ĝ¿·ùßl]��*	 
�

1/�HIEL2n=�4��mo�
1. M. Hayashi, Y. Shinozuka, S. Shigenobu, 

M. Sato, M. Sugimoto, S. Ito, K. Abe and 
*S. Kobayashi: Conserved role of Ovo in 
germline development in mouse and 
Drosophila. Sci. Rep, 7, 40056. (2017) 

2. S. Sugimori, Y. Kumata, and *S. 
Kobayashi: Maternal Nanos-dependent 
RNA stabilization in the primordial germ 
cells of Drosophila embryos. Develop. 
Growth. Differ, 60, 63-75. (2017) 

3. R. Ota, S. Morita, M. Sato, S. Shigenobu, 
M. Hayashi, and *S. Kobayashi: The 
transcripts immunoprecipitated with Sxl 
protein in the primordial germ cells of 
Drosophila embryos. Develop. Growth. 
Differ, 59, 713-723.(2017) 

4. *M. Mukai, *S. Hira, K. Nakamura, S. 
Nakamura, H. Kimura, M. Sato and S. 
Kobayashi: H3K36 
Trimethylation-Mediated Epigenetic 
Regulation is Activated by Bam and 
Promotes Germ Cell Differentiation During 
Early Oogenesis in Drosophila. Biol Open, 
4:119-24 Doi: 10.1242/bio.201410850�
(2015) 



xino ��

:). ��) !X]CLY�$KR4M1@C+!w_�

Molecular networks regulating mouse primordial germ cell development 
����UW4����UW�����������

øýmĚč� � Ú®� ĿfŅÙ�¢¨_�ń�¨øýÀ_ËÆņ�

øý�Äč� � Ĵi� �ĖŅ�þįo¨øýÀ_~ËÆņ�

ĩÊøýč� � �ï� İŃŅÙ�¢¨_�ń�¨øýÀ_�Ëņ�

ĩÊøýč� � ¬Ü� agŅ´�¢¨_ħ¨í�ú¨Ĳ_~ËÆņ�

ĩÊøýč� � ÕÔø£ıŅÙ�¢¨_�ń�¨øýÀ_�Ëņ�

ĩÊøýč� � Ü� Ľ±� ŅÙ�¢¨_�ń�¨øýÀ_�Ëņ�

ĩÊøýč� � ĉØ� ôĞŅÙ�¢¨_�ń�¨øýÀ_�Ëņ�

ĩÊøýč� � ¢�� ¾� ŅÙ�¢¨_�ń�¨øýÀ_�Ëņ�

ĩÊøýč� � Íė� ¢jŅÙ�¢¨_í�ú¨øýú_�Ëņ�

ĩÊøýč� � ÷à� ¯� ŅÙ�¢¨_�ń�¨øýÀ_Âę«ĸĎ�ņ�

�

2no!ml3�

� ĐkÖ!×���íäĄĒ��.¥�í

äĄĒ(PGC)��Öđ!¡ē½²ĄĒ"�į
o¦ñìÿ Łp��Ĳ���.��¡ē½

²ĄĒ"ß��üŁ!ĄĒ ��2Ĺ¥�

�.! ª���PGC "ĳw¦ !'��
�.�ē½!ĄĒ����ē "Ð,
�ĭ

���.	¹���¡ē½²ĄĒ�PGC!ĺ
 "�ôÇ!õh È2ļ©�.áÞ�x1

���.�ē½�Č�,/��/ +-đñ

í�Ö!Į��ÑÖ �Į��Ì!PGC �
¶¿�/.���uğ�/��.�Č�,

/.	�!+��Č�!� ��/&� ĥ

}�¦Max��T6>ESĄĒ�íäĄĒëð
òįo¦!ñì2Ã����.��2Ð,


 ��	aÎ�Dnd1 įo¦ ð +-�
ĐkĀ°{� íäĄĒ�¡ē½²ĄĒ$ 
���ß����ąċ
,�.¤¶ĕ2¶¿

�.���ö,/�	-�Dnd1B^M:Ģ
!z� +-�PGC!¡ē½²ĄĒ$! �
�Ã��/��.�Č�,/.	 
� T6>�"ð�-J]HZ*AQYP4

E=X�"�å½�¦!z� +- PGC �
¶¿�/.�Č�,/������/,!�

ÖđĄĒ
,) ESĄĒ�Łp��¡ē½Ą
Ē�º,/.�����)�/�	-�¡ē

½²ĄĒ
,! PGC ��)ģ����.�
ē½�Č�,/.	�, Á¶�ê!RYI

Z3"�¡ē½²ĄĒ��.K8QY>H!

z� +-�vr|íē�2Å��K8QY

>H"íäĄĒ$)���.	�
��K8

QY>H
,!íäĄĒ¶¿2�»�.�

¦áÞ!ĠĄ"Ð,
���	nb!+��

ďÓ2Ĥ&��Øøý�"�T6> 	��

¡ē½²ĄĒ� PGC !ĭ�2í'����
.įo¦KEH]`:2Ð,
 ���, 

�/�Ī�ò ��&�Òī½��.
2�

mĚò�WG[íê�æĦĝÛ�.�� 

+-ĝÐ�.��2óò���	�

2no!]b3�

��	:).
�pt�!��)ejl|FR
!kg^L 58$���!Ghdc�

� T6> ES ĄĒ��Max � DNA VD[�
ĵă(DNMTs)�	+#N>H^ H3K9HZV
D[�ĵă(SETDB1)�õhsî��DNA!
VD[�&�"N>H^ H3K9 HZVD[
�2j���aĲ!íäĄĒëðòįo¦ñ

ì2Ã����.��2Ð,
 ��	 

��	��)�!QuZVpt"!PM!LY
 }%$KRqz!w_�

� Dnd1��T5:\ RNA(miR26a)2ļ©�
.���N>H^ H3K27 VD[�ĵăįo
¦!ñì2ĈÅ���, ��/ +-ĄĒ

�ä2Ã��.<5:Z^ D įo¦!ñì
2u�����PGC 
,!¤¶ĕ¶¿2Ã
��.��2Ð,
 ��	 



��	��) J9?,=;MOR!NS�

� ¡ē½²ĄĒ æ%� PGC �ñì�q�
ĥ}�¦!�
��KLF9� BCL3��PGC
!|R\;YU�2tĪ�.��2Ĝ��

��	ë KLF9" bFGF!cè�z���
!cè " cAMP =;I[�sî���.
��2ù��	 

��	��)�QuZVpt!Eyf\!w

a�

� R\F8`UŇVBS\`U!ć�æĦĝ

Û +-�T6>PGC�"�ESĄĒ�æ%�
ĝāĂ�Ã��/�Ķ�òZ^Ķ�"�ES 
ĄĒ�íä°rĄĒ�æĦ��tĪ�/��

.���1
��	�, PGC�¡ē½²Ą
Ē$|R\;YU��/.ľ "�ĝāĂç

½�¼ě��.���1
��	 

��	GS8=.16#! ��) X] I7

5.1AH~}{OR!NS�1Ghd
c�

� 7OQY>HĄĒ
, PGC �¶¿�/.
Ĭû��N>H^Ĕ3@D[�ĵă HDAC3
�rĄĒįo¦!ñì2Ã��.���	+

#N>H^VD[�ĵă SETDB1� BMP=
;I[įo¦!ñì2ĈÅ�.����ķě

��.��2Ð,
 ��	 

�		9=2>'�!���!du�

� RYIZ3�Max!LE:C6^(KD)2
Ę����0�aĲ!íäĄĒëðòįo¦

!ñì!bÏ�Ĝ,/����!û³"¬�


��	 

�
	P@1>s�!���!dc�

� J]HZ�Öđ!QY>HC`UĄĒ2

�ł��º�¡ē½²ĄĒß!ĄĒ�

Max-KD2Ę����0�aĲ!íäĄĒë
ðòįo¦!�1�
�ñìbÏ�Ĝ,/.

 ��&��	 

�(	/8=7EM-<s!���!du�

� AQYP4E=XESĄĒ�Max-KD2Ę
����0��
�
!íäĄĒëðòįo

¦�bÏy�2ù�����!û³"¬�


��	&�MaxâÉđ�"PGCÌ!é­�Ĝ
,/�Max�PGC!ĈÅ z���.�ē½
�ù��/�	�/,!ĆÝ
,�RYIZ

3�J]HZ�AQYP4E=X�) �

Max"íäĄĒëðòñìÃ� "Ļd�
���!áē2Å��Č�,/�	 

2no!xrBT`3�

� ¡ē½²ĄĒ�!íäĄĒįo¦Ã��	

+#¡
!�êü! PGC ¶¿ ķě��¶
¿Ö PGC �!rĄĒįo¦Ã���!�í
äĄĒñí ķě�Ĭû���êü +-ð

�.�¦áÞ +-�»�/��.�Č�

,/.	PGC !|R\;YU�2�(�í
äĄĒñíĬû!ß��ìġ!u§½�V

9J?U!¡ß½2ĝÐ�.����íäĄ

Ē��ãem �2Ċ�·�!ŀµ½2Ī�

Ĭû�ĈÅ����lą' Ĩ.���Ö

¸��.	 

2a�nokv3�
1. K. Mochizuki, Y. Tando, T. Sekinaka, K. 

Otsuka, Y. Hayashi, H. Kobayashi, A. 
Kamio, Y. Ito-Matsuoka, A. Takehara, T. 
Kono, N. Osumi, and *Y. Matsui: SETDB1 
is essential for mouse primordial germ cell 
fate determination by ensuring BMP 
signaling. Development, 145, dev164160 
(2018) 

2. K. Mochizuki, Y. Hayashi, T. Sekinaka, K. 
Otsuka, Y. Ito-Matsuoka, H. Kobayashi, S. 
Oki, A. Takehara, T. Kono, N. Osumi, and 
*Y. Matsui:  Repression of somatic genes 
by selective recruitment of HDAC3 by 
BLIMP1 is essential for mouse primordial 
germ cell fate determination. Cell Rep, 24, 
2682–2693 (2018)  

3. Y. Hayashi, K. Otsuka, M. Ebina, K. 
Igarashi, A. Takehara, M. Matsumoto, A. 
Kanai, K. Igarashi, T. Soga, and *Y. 
Matsui: Distinct requirements for energy 
metabolism in mouse primordial germ cells 
and their reprogramming to embryonic germ 
cells.  PNAS, 114, 8286-8294 (2017) 

4. I.Maeda, D. Okamura, Y. Tokitake, M. 
Ikeda, H. Kawaguchi, N. Mise, K. Abe, T. 
Noce, A. Okuda, and *Y. Matsui: Max is a 
repressor of germ-cell-related gene 
expression in mouse embryonic stem cells.  
Nature Commun, 4, 1754 (2013) 

5. T. Kawasaki, A. Maeno, T. Shiroishi and 
*N. Sakai: Development and growth of 
organs in living whole embryo and larval 
grafts in zebrafish. Sci Rep 7, 16508 (2017) 

6. T. Kawasaki, K. R. Siegfried and *N. 
Sakai: Differentiation of zebrafish 
spermatogonial stem cells to functional 
sperm in culture. Development 143, 
566-574 (2016) 



jY]^ ��

.�%l8@XW5��� ()
 �:HSR�iO�

Investigating the mechanisms for GSC regulation in mouse gametogenesis 
qoprFG,qopuFGmqtppsoosn�

ĎĖiİĦ� � �Ăáāť�Đāú©ĎĖË`āëĜħĎĖŏŕ`ÖÒŦ�

ĎĖ~ÍĦ� � ¤o�eťèð¶ė¤©`�©ĎĖē`ÖÒŦ�

ĎĖ~ÍĦ� � �s Ýťà�¤©`ņ©ĎĖē`|ÖÒŦ�

ŊÓĎĖĦ� � �ī� Ēť�Đāú©ĎĖË`āëĜħĎĖŏŕ`�ÖŦ�

ŊÓĎĖĦ� � d²nÄť�Đāú©ĎĖË`āëĜħĎĖŏŕ`�ÖŦ�

�


]^�\[��

W:D' GSC "
3Ě§¸Ĝħ'�È#
�ÂY>NEX'ĸÜ6Ċć#���GSC
(ĝĤd&×���ĪµĴĳ#~�6[_G

X&į��ĝĤŜ«%$Ā�&Å�!äń&

Ð�6¡
3�#�~��!����'0�

%�ŗÔ�NIH	"(��ûª'ťŖœ�Ŧ

NIH"·&Ş¯Ĕ~Ĳ�3	#Ĺ��xć

ZK]"(ĸîó+#�4!��Ą��z

ù�!��� 
ßĎĖ"(��ĪµĴĳ�3 GSC #~�

�3 GSC ���Ā�&w¨�3Y>NEX�
	r�'¸Ĝħ([_GX&Ñ3Ĭ�&.

��51��GSC 'Ø�bª&o�43Y
>NEX&ÏÊ����1&��Ě§¼É'

ö"
3 GSC &��3<SAPXqŢ'�
Ě§¼É&��3Çĥ6åĻ��� 
�

]^�KQ��

��	.�% ()
 �aDbc5�'�G/

(#4L;mNT 	n�
āk[9T9YaC_@#R]DçĿ&

02�GSC 'ĝĤy�È6bĜħ^U]"
ĺõ��GSC�ĝĤy6cĶ�&���2�
r�&Q[Q['ŋ�Ð�6đ��#6ĵ

}����41(ġĺ©ć&fõ�Ĩ%DL

>DJ8I?%þŀ"
��� 

��	=�IBV?2eEhg39<�4

_��1"+C0mNT ���n�

SSC�c�b%ŝ�"�~�6Ľ°�3Ĝ
ħ¢B@M]ťÛč'^HP9_ő#�ßľ

Š"Ü1�&�� WNTŦ&¯�3�ÅÆ�

Ĝħ�#&ă%3�-�~��3Ĝħ#Īµ

Ĵĳ�3Ĝħ�w¨"�3�#6ĵ}���

^HP9_ő&¯�!(�¬k(RARg)'�
WNT &¯�!(ÚĶ' WNT Ì��§
(SHISA6)'c�b%Ćþ���ÅÆ'ō�6
ā,~§ć�ĉ"
��� 

��	�))
 M�3A5711"+C0mN

T �n�

GSCØť­º=ĚĜĘŔ�
�2'ØŦ6
�Â�3�§#�!ģĢĭĜħ�ë�§

ťFGF5/4/8Ŧ6�ª�ĮĘň�'\_RyĈ
Ĝħ�1~ï�43�#6Ćĵ���FGF
Œ6g´ć&¡���3#��4#ċģć&

Čř�! GSC­º�¡���FGF� GSC­
º�Â'¿ŉ�§"
3#5�����1&�

GSC ( FGF6Ĝħy&�2Ň7"���-�
�Ě³ĝĤ&bªŒ' FGF�lĠ�4�GSC
��2Ň7"ñŁ�3�SSC'ĪµĴĳ#~
�(�FGF'ñŁŒ&m¨�!ďýć&î*
3	#��ØÿZK]6æę����'�ě

%ZK](�āky"ķ®�43£½%GSC
�È6ªŒć&fõ���û&�ĝĤŜ«À

&ôıÑ�6Ğ!ª·üÈ&Ã�3Ōĕ6

ţ�Ěº"fõ��ßZK]'pşÆ�đ�

4�� 

��	()
 �!-$ ,)�(#:H5�
�l8@�>k`U��NT �	�

Ě§¼ÉÀÞ'�ØkĜħ"Ćþ�3Ŏ

j§&��!�GSC &��3<SC;OJ
I8I?üÈ6ĸâ����41'Ŏj§'

bŏ"(�GSC 'ìś�1Ņ{ŗ¦ø�



H3K4me3 qŢ6���Ćþ�3÷u6Ù

!�3�#6ĵ}����1&��'÷u&

¥Õ��Ĝħ6ôØ~Ĳ&v3ċ�&í�

!�*��łĘÿéæ6Ćĵ��� 
 

]^�Jd2CP��

ßĎĖ'ğãÁ14� GSC 'ĪµĴĳ#
~�'�ÂY>NEX#��4&� �Øÿ

ZK](�ÚĶ'Y>NEXť�ÿŦ"
2�

Ě§¼É'+%1��ŗÔ�NIH	6Î�

h'ĝĤ¸Ĝħ&¹�»!(*3�ĨÆ�


3� 
*��ê·% GSC VY=DFBD'�È

#�Âéæ�Ü1�&%���#"�ŔÞŘ

&5�3VY=DFBD'ĢÎť�ŤŦ/Æ

ł'ă%3¡ă¸Ĝħ'}þťĩąŦ%$)

'ÿĸ�šŃć&ò*3#Þ¾�43� 
�1&�GSC "ê��<SC;OJ8I

?qŢ�°v�4%���Ĝħ�Ś��4

3#��Ćĵ�1Ć±��ÚĶ'Őt§�ł

Ęÿéæ'ļĜ�Ü1�#%3�#�Þ¾

�43� 
�

S4]^Zf��

1. Y. Kitadate, D. J. Jörg, M. Tokue, A. 
Maruyama, R. Ichikawa, S. Tsuchiya, E. 
Segi-Nishida, T. Nakagawa, A. Uchida, C. 
Kimura-Yoshida, S. Mizuno, F. Sugiyama, T. 
Azami, M. Ema, C. Noda, S. Kobayashi, I. 
Matsuo, Y. Kanai, T. Nagasawa, Y. Sugimoto, 
S. Takahashi, *B. D. Simons, and *S. Yo-
shida: Competition for mitogens regulates 
spermatogenic stem cell homeostasis in an 
open niche. Cell Stem Cell, 24, 79-92 (2019) 

2. *S. Tomizawa, Y. Kobayashi, T. Shirakawa, 
K. Watanabe, K. Mizoguchi, I. Hoshi, K. 
Nakajima, J. Nakabayashi, S.Singh, A. Dahl, 
D. Alexopoulou, M. Seki, Y. Suzuki, H. Royo, 
AHFM. Peters, K. Anastassiadis, AF. Stewart 
and *K. Ohbo: Kmt2 conveys monovalent and 
bivalent H3K4me3 in mouse spermatogonial 
stem cells at germline and embryonic promot-
ers. Development, 145, dev169102 (2018) 

3. M. Tokue, K. Ikami, S. Mizuno, C. Takagi, A. 
Miyagi, R. Takada, C. Noda, Y. Kitadate, K. 
Hara, H. Mizuguchi, T. Sato, M. M. Taketo, F. 
Sugiyama, T. Ogawa, S. Kobayashi, N. Ueno, 
S. Takahashi, S. Takada, and *S. Yoshida: 
SHISA6 Confers Resistance to Differentia-
tion-Promoting Wnt/β-Catenin Signaling in 

Mouse Spermatogenic Stem Cells. Stem Cell 
Reports, 8, 561-575 (2017) 

4. K. Ikami, M. Tokue, R. Sugimoto, C. Noda, S. 
Kobayashi, K. Hara, and *S. Yoshida: Hierar-
chical differentiation competence in response 
to retinoic acid ensures stem cell maintenance 
during mouse spermatogenesis. Development, 
142, 1582-1592 (2015) 

5. K. Hara, T. Nakagawa, H. Enomoto, M. Su-
zuki, M. Yamamoto, *B. D. Simons, and *S. 
Yoshida: Mouse spermatogenic stem cells 
continually interconvert between equipotent 
singly isolated and syncytial states. Cell Stem 
Cell, 14, 658-672 (2014) 



K>Ba ��

A#CmO!M) '� 
(	 (2;:!+)�

How had germ-line stem cells changed their regulation mechanism during 
salmonid evolution?  
VTrt/0[VTrZ/0oVYrrXTTYp�

òúbĒĈ� � �¢� ¯ËĶÏ`ßÝ��UßÝõ�µđòúõUÁ»ķ�

�

�Ba!A@��

� ÍĚı�!��/,ùĨ�ĄÚ�Â Ģ

�2é&t� GSC  ¹|2�¨±�ï�
´Ü�öÓ�ĳ ÿ&�1��Æ,
�

�.��2ð¸��	�,��íùĨ GSC
öÓ�+-�W�ĄÚùìÎ éÚþĉ2

)���ĄÚù��.�!� Ğ2ù� 

ÿ&�1��gt��GSC  ¹|2ĕÐ
��	�/�+-�GSC  ¹|!�p�
þĉČ«ï� 
��.�!fþĉè� 

©į)����. 
2Æ,
��.�

�2Ę&�	Ă���� \ĄÚ�2é&

t� GSC Č«ï�w­ÖÔ�éÚċ2Ô
³�.fþĉ
, ĮČ«ïw­ÖÔ2

ĕÆ�.��2ð¸��	 
�

�Ba!49��

��	A#CmO!4=1E. ��"

)41����(1�2�
3�����
o�(
p!5"G

��

� %��¼ý¬ ASG º.č�2Æ,

��.�(�Yė 4ù ¼ý¬ �ý£
ÿą2éÚþĉäí¶f�oîÒĎ��	

� āÑ�E<K=!¼ý¬) ASG2j
·����GMK=!¼ý¬� ASG2à
���	%��E<K=�È)ĝă�OK

M!¼ý¬) ASG2j·����GMK
=�ĝă�K=F=9!¼ý¬� ASG2
à���	cY ��
,�?4J4P5

:9¡ĴĲ ĄÚ�Â!� ��Ĕ��/

. &�,��ý£ ý�éêĊz�+�

�)Ĕ��/��.���Æ,
���

�	 

��	A#CmO!4=/n� �(
 !5

"G�!Ni�

� :9õĴĲ ĭ!ğ¤ ³ã¥ĵ+-

1 ¥Å
³ã�.Åãkf�W� İ¦
�tæ�.	���³ã¥ĵ�¼ý¬ 

ASG  º.č�� ĩi2Æ,
��.
�(��Åãĭkf ¼ý¬ ý£2ĕÐ

��	� āÑ�â 2Ø ÅãGMK=!
â 3 Ø �³ãĴ��Õ�¼ý¬� ASG
2à���	� ��
,�GMK=!³

ã¥ĵ�

1,��v�¼ý¬� ASG
2à��.���Æ,
����	��1

��GMK=!d�v�¼ý¬�éÙ��

)�Ć¥cī ĄÚÌ�ý�2réê��

���ô��/�	WÃ�â 3Ø ÅãK
=F=9!â 4Ø �³ãĴ�í�-�¼
ý¬)E<K=�OKM�Õ�ASG 2j
·��	� ��
,�W�ĄÚ�ù ]

�)Ġ}��Ĵù$��³ã¥ĵ�ĩi�


v�¼ý¬� ASG�à��.n��ô
��/�	 

���	SEE. ��" �(
 <,!IG

!gT��

� %��ASG  à�ġ÷ ęþ2Æ,

��.�(�E<K=�GMK= ý�¨

³ħ�xĶ33
Éĵķ
,¼ý¬Ķ38

Éĵķ%� �ý£ÿą2ĕÐ��\ù

ASGÂ ĀÇ�}2ĖÂ��	� āÑ�
E<K= ý£��- ASGÂ!�33
É
ĵ
, 38
Éĵ%��5×10⁶k
, 12×10⁶
k Ĩ2¾ö��	WÃ�GMK= ý£

��- ASGÂ!�33
Éĵ 6×10⁶k

,�35 
Éĵ%� ÌĨ�~á��¼ý
¬ 1
Écq�à���	 
� �����/, ASG àĦ��éÚþ



ĉ�fþĉ ��,�+��w­�/�

�.
2Æ,
��.�(�Xlf}sç

2Ä��GMK=�E<K= ASG2öÓ
��GMK=ý£è�Z� E<K=

ASG  º.č�2ĕÐ��	� āÑ�
GMK="öÓ�/�E<K= ASG!�
¼ý 1
É¬)E<K=�Õ�ý£�j·
�/�	�,��� E<K= ASG2E
<K=�}øĴ"röÓ����0�WĤ

 þĉ�éÚċ"éñ��	��1��G

MK=ý£q�¼ý¬)j·�/�E<

K= ASG!�SSC2�'���Æ,
�
���	WÃ�dndģe����.3T@
>T=NSH6RFsç�+-q�® 

éÚþĉ2×¿���E<K=�GMK

= ASG2öÓ��āÑ�GMK= ASG]
��%/. SSC !E<K=ý£q�Ù�
�Ă���/,E<K=ĭ�^! 5¥Ĩ�
1�-GMK=ý�2éê�Ă�.��

�Æ,
����	 
� cY āÑ
,�E<K= SSC  ¹|
!éÚþĉČ«ï�w­)����.�

��ô��/�WÃ�GMK= SSC !f
þĉè��)Àĥ�/��.���Æ,


����	�����/, w­ÖÔ 

Wû2Æ,
��#
E<K=�GMK=

\ù ASG�	�.BQT=7RIBV
L ÛĜĕÐ2Đ��āÑ�þĉ é�*

�Ú�ĩ1.ēÂ ;8DSĀě�E<

K= ASG�_Ġ���.���Æ,
�
���	a¬�E<K=�	���/, 

;8DSĀě2ďyü�Ī���.�!Þ

®}�.����ĄÚÕ§h�ï� ASG
 |±w­ÖÔ2ĕÆ������	 
 
�Ba!3F%-8��

� Íòú!:9õĴĲ ĄÚÕ§ �}

 �|z2½. &�,��SSC �Ú�
u}�éÙ w­ÖÔ2çĕ�.Ĭ NA

S���)Êë��.�Ìª�/.	%�

éÚþĉöÓ CDV����/,:9

õĴĲ2ë�.Ĭ�!�Yė �ó°�2

ć²��öÓ�ĳ2Đ�����öÓþĉ

ìÎ ĥm�2{åï�éê��.��

�![�×��0�	 

�C�Ba?e��
1. M. Hayashi, D. Sakuma, and  

*G. Yoshizaki: Production of functional 
sperm by subcutaneous auto-grafting of 
immature testes in rainbow trout. 
Molecular Reproduction and 
Development, 85, 155-162(2018)  

2. *G. Yoshizaki, and S. Lee: Production 
of live fish derived from frozen germ 
cells via germ cell transplantation. Stem 
Cell Research, 29, 103-110 (2018) 

3. M. Sato, M. Hayashi, and *G. 
Yoshizaki: Stem cell activity of type A 
spermatogonia is seasonally regulated in 
rainbow trout. Biology of Reproduction, 
96, 1303-1316 (2017) �



I9=> ��

�	������2��� (	� 87���"#3�531GCM@L:�

Reconstitution in culture of germ cell differentiation in mice 
oPQS+-XoPQW+-NoUQQTPPVO�

¿ÅOÙÓ� � ¢� Y�÷K�uzCuzïfz¿ÅïC��ø�

�

�=>3<;��

� �¿Å�=06�tÖ��ÊÕ(ES ÊÕ)
�(wj´©ÊÕ(PGCs)-U\�*Tsq
õ�Ø-»����ES ÊÕ�(ijÊÕ�
ÈjÊÕ-]e��*TsqõÉ�ÀÆ-

¾��	��TsqõÉ-_¶
��PGCs
�r©C�]e�ì,*ox-gñCm{�

*���¿Å-êw�*	�(��N�Ý¸

¿Å�ã�
��ES ÊÕ· �ijùÈj
ÊÕ-kÈlÖ�èXx"�]e��*T

sqõÉ�ÀÆ-¾����%��N�Ý¸

¿Å�ã�
�qõÉ-¶��=06&4?

05?:1� PGCs�����ó�çRx�
§Ö����ÞÊ�Ü¡�*	�

�=>304��

��	'E.,AD��35E;1$6

AD3J)�

� ES ÊÕ& iPS ÊÕ���tÖ��ÊÕ�
(Ts�iÊÕ-µ´�*Ts]eqõ�

Ø�ê»�é�ë�"+������+"�

���+�d¯Ä����%�bV���

��	��£��I¹�^$��tÖ��Ê

Õ�(ix"���!��åÃ-qõ½E

�[³�	*Ts]eqõ�Ø-¥Ç�*

����b
�	�qõ�Ø���T�=0

6����ËÐ· � iPS ÊÕ�(qõ½
E�ix-UÚ�	��(+�ix�(�=

06�µ"+�	"���+(�=06�v

y�-����%�(�����	��£�

Science ß�æ� 2016 �� 10 u;AD26
@D�æ\�+�	 

��	'E.,AD��3?%AD3J)�

� ES ÊÕ�(ÈjÊÕ-à��*qõÉ-
ÀÆ
�	¿Å���ES ÊÕ�(à�
�
wj´©ÊÕ (PGC)¦ÊÕ-ÔMÈ��T

ÊÕ��Zqõ�')ÈjÊÕ-��	�+

(�ÈjÊÕ�qõ�')Ts�®î�r

©�*´©�÷GSøÊÕ����	�+(
� GSÊÕ-È� Â¤�*��§Ö¼�È
x�]e
�	 

��	��� 

) K!(B35EHP�

� PGC ���]x§¥-Ü��*�$�4
?05?0:1�´©ÊÕ]e��ó��

* Ovo�=06<>B3��* OvolçRx
Ñ÷Ovol1�Ovol2�Ovol3ø�§Ö-Ü¡

�	=06 ESÊÕ������+(�!�
�çRx-972/08
�Ì£�PGCs  
�]e�^��ªð�×

í}�+��

*����(�����	̈ ��+�+�ç

Rx-972/08
�Ì£�Ovol2�J�
PGC ���~H
��*���Á�+�	
Ovol2 -972/08
� ES ÊÕ�(à�

� PGCs�çRx»³-Ü¡
�Ì£�t
Ö�çRx�'� PGC °º¼çRx�»³
�SF
��*����(�����	PE

����(�Ovol2� PGC�������÷�
.(��U¶-L
�øtÖ�çRx�'�

PGC °º¼çRx�»³-`�
��*�
��Án�+�	�

�=>3/C�GO��

� ��£�')�tÖ��ÊÕ�(Tsqõ

�QF�i«ÊÕ&ÈjÊÕ�]eåÃ-

[³�	��Ò�u	�	"�ê»
�qõ

�Ø�')i«ÊÕ&ÈjÊÕ���åÃ

-Û��	*���(��+(�ÊÕ]e�

ì,*çRx§Ö�Ü�&Gvjo�Å�

�ôâ¼�ä#������+*	"�N�

d¯ ��¶�')�Ï©�pò�d¯&Í

­h�Ä���Ä�Î��á±�*���

���+*	�+(�qõ�Ø�')�WT



-¶�*���
i«ÊÕ&ÈjÊÕ�]

e-à��	*lÖ����)�¿Å�c²

e&|öd¯�a¬�u	
á±�*	�

� 1=>:F��
1. *K. Hayashi, O. Hikabe, Y. Obata, and Y. 

Hirao: Reconstitution of mouse oogenesis in 
a dish from pluripotent stem cells. Nature 
Protocols, 12, 1733-1744 (2017)  

2. Y. Ishikura, Y. Yabuta, H. Ohta, K. 
Hayashi, T. Nakamura, I. Okamoto, T. 
Yamamoto, K. Kurimoto, K. Shirane, H. 
Sasaki, and *M. Saitou: In Vitro Derivation 
and Propagation of Spermatogonial Stem 
Cell Activity from Mouse Pluripotent Stem 
Cells. Cell Reports, 17, 2789-2804 (2016) 

3. Hikabe, N. Hamazaki, G. Nagamatsu, Y. 
Obata, Y. Hirao, N. Hamada, S. Shimamoto, 
T. Imamura, K. Nakashima, M. Saitou, and 
*K. Hayashi: Reconstitution in vitro of the 
entire cycle of the mouse female germ line. 
Nature, 539, 299-303 (2016) 

4. K. Morohaku, R. Tanimoto, K. Sasaki, R. 
Kawahara-Miki, T. Kono, K. Hayashi, *Y. 
Hirao, and *Y. Obata: Complete in vitro 
generation of fertile oocytes from mouse 
primordial germ cells. Proceedings of the 
National Academy of Sciences of the 
United States of America, 113, 9021-9026 
(2016) 

5. F. Nakaki, K. Hayashi, H. Ohta, K. 
Kurimoto, Y. Yabuta, and *M. Saitou: 
Induction of mouse germ-cell fate by 
transcription factors in vitro. Nature, 501, 
222-226 (2013) 

6. S. Aramaki, K. Hayashi, K. Kurimoto, H. 
Ohta, Y. Yabuta, H. Iwanari, Y. Mochizuki, 
T. Hamakubo, Y. Kato, K. Shirahige, and 
*M. Saitou: A mesodermal factor, T, 
specifies mouse germ cell fate by directly 
activating germline determinants. 
Developmental Cell, 27, 516-529 (2013) 

7. *K. Hayashi and *M. Saitou: Generation of 
eggs from mouse embryonic stem cells and 
induced pluripotent stem cells. Nature 
Protocols, 8, 1513-15124 (2013) 

8. *K. Hayashi and *M. Saitou: Stepwise 
differentiation from naïve state pluripotent 
stem cells to functional primordial germ cells 
through an epiblast-like state. Methods in 
Molecular Biology, 1074, 175-183 (2013) 



K:>? ��

�
��	
)( ����DE<�@&�983�1J%OA�M;�

In vitro system maintaining efficient spermatogenesis for a long duration 
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Establishment of novel in vitro systems to produce mammalian oocytes 
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Mechanism for gamete production in planarian sexualization regulated by 
FGF-Wnt signaling pathway 
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Planarian sex-inducing substances break down the dormancy in postembryonic 
reproductive development regulated by Wnt signaling pathway 
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Wnt-Piwi signaling that regulates germ cell proliferation 
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Molecular Basis of a Sertoli Valve Niche in Mammalian Testes 
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Identification of ICB associated factors and analyses of their effects on the 
growth of connecting cells for in vitro spermatogenesis 

MKLNBC�MKLOBCIMPLLNOKPJ�

ÏÔ[ìä� � �¯Í�ĐU���P��Čr�ÏÔČPp£đ�

�

)78065
�

×���"�	�ÄµØæ$RÄ1û�

�ÄµØæĉ­²ĐICBđ"+-ýÙ��'
'mq�µ�.�u����$åh¨"uv

Øæ1ýÙ��	�ICB$Ä�')!�º
��.�ICB1´¢��čI5>�$×��
�#ÐÞ"+.č�S�"!-�ĎI5>�

$u¶Øæ¤
s»����#+
"�ICB
$×���"�	��ðSw´!°üa�

�.
��#°�|�*³ç! ôØ$©§

���������ICB#�~�ã#ó§1
ÊÉ���	ÄµØæĉ­²Ċý|�#y��

1Āë��� 
ICBĊý|�1ÝáÉ"y���y�?O

F9ø#�~�+%ÌYcÅÕ1ó«�.�

ªÏÔ�¬1ÚxÉ"ó«�.W"+-�×

���"��.ICB#³çó§"ù���ø
#ê	a�×���#�Á&#Rp"!.

��1Ê±���	.� 

)780*/
�

��	�
	� GD�"0<=5�#�

�/'�# �#ÏÔ�,�×�k� ICB
$×���#>AQ="+�� ICB °�|
�*ÃÀ ICB #Ë�
�q�.�����
Æ!.þ\#I5>×��, ICB 1½ß×
î��HMA7J9>ó«"+-×���ā

Ó��# ICB Ċý|�HMG24LO:1
ë����,"�y��� ICB Ċý?OF
9ø#¡a1cî��gÇ¸ċ�HMA7J

9>�gÇ¸ċ-RNA<Q96O>1ë���
�,/�Ù¬#ó«�,ïxa1°��.

|�1y���ICB#³çÉ"T�"`à�

.|�1HMG24LO:��� 
e�#Ă^�ó«*ÌYcÅV¼1ÿ(�

Ă^�PÌYcÅD@BNQ9#Âó
ÿ�

����

��	
	� GDIBE�" (
������ 04A�

(1)�y��/�¦òĂ^�KIAA1210"
�	�ôØ!ó«1ë����#Ù¬�

KIAA1210$ICB?OF9ø�ÌYcÅ��
��Acrosome-Ectoplasmic SpecializationĐEPSđ
ĊýĂ^���.��1Èñ��ĐBOR. 
2017đ��,"�KIAA1210T"®ĄXªćn
¥ " ³ ç � . � � � Î , / � 	 .

Topoisomerase2BĐTOP2Bđ�#Ùx
V�
�/.CK4O1Èñ���×�"�	�

TOP2B$l�×Øæ�,_Ĉ¨×Øæ"�
��®"�~�.��
�z�/�	��

(�KIAA1210�TOP2B�#Ċý�1ôØ"
ó«����0�KIAA1210$EPSùf"�
	�TOP2B�j�~���-�×���"�
�.×�ďă#;OF9Bq"³ç��	

.��
V��/�Đ}öđ� 

'��F8AO¨×¶Øæ#®k"�	�

)KIAA1210-TOP2B#j�~
y��/�
�-�»¤míāÓ"�	�)b,�#³ç

1��	.��
V��/.�Á~�

KIAA1210#E@935BI5>1cîPó



«���-�×���Æ�1Ñõ��	.�

KIAA1210#Èñ"+-�ICB�®Ą#Ċý
��	
V¨�!���Ù¬
�,/�ICB
#³ç#wç�
�
����

)780)>�A-
�

ªÏÔ�$ ICB Ċý|�#ÝáÉ!y�
"+-�ICBĊý?OF9ø#è�!��

�,/���,"�ï¤#gÇ¸ċHMA7

J9>#Ù¬�,ôØ!ÌYcÅ��
�

,/�ICB°Ö*³çÉ";3!ăm"`à
�.�V��/.?OF9øâ1y���

��¿"�KIAA1210�	
 ICB]�"ï¤
#�~1Ò�?OF9ø
y��/���

�,�ICB
t"ÄµØæĉ#y÷q! "
³ç��	.���$!��×���ié"

�	�ąð!�o1¬���	.W
Ò{

�/�� 
� '��KIAA1210 � TOP2B �#Ċý��
,�®Ą� ICB #Ċd�1ú·�.ÏÔ1
ÛÜ��	.�Z��e�# ICB °�|�
"�	���,"ôØ!³çó«*ÌYcÅ

ó«1ë
W"+-�ICB#³ç1ó§��
.��
¨��/.��#�¬$�ÄµÄ¾

�mĆ#ąð!Îñ�!.���!���Å

ÏÔ"�	�)¹Å
¨��/.� 

)��784@
 
1. *T Iwamori, N Iwamori, M Matsumoto, E 

Ono, MM Matzuk: Identification of 
KIAA1210 as a novel 
X-chromosome-linked protein that localizes 
to the acrosome and associates with the 
ectoplasmic specialization in testes. Biology 
of Reproduction, 96 (2), 469-477 (2017) 

2. N Iwamori, K Tominaga, Sato T, Riehle K, 
T Iwamori, Y Ohkawa, C Coarfa, E Ono, 
and MM Matzuk: MRG15 is required for 
pre-mRNA splicing and spermatogenesis. 
Proc Natl Acad Sci USA, 113(37): 
E5408-15. (2016) 



'+BC�

��������><FI
25),�*3	�7L-.
6

E
).;JM9�

Search and molecular functional analysis of new factors that control the 
formation and differentiation of Drosophila germ cells 
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RNA regulatory mechanisms involved in the sustainability of primordial 
follicles 
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Role of antagonistic interaction between two RNA-binding proteins in the 
activation of primordial follicles 
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Analysis of gene expression and regulation for PGC formation in the ascidian, 
Ciona robusta 
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Transcriptional regulation of primordial germ cell formation in urochordate 
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Mechanism of determination and maintenance of the PGCs in the newt. 
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Reconstruction of testicular interstitium which is indispensable for 
spermatogenesis. 
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Mechanism of Cell cycle switching from mitosis to meiosis 
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