
!O\-I61aC4PT>V9��+ 9:C4PT%<cPT<E/)B

�	�	9�C�	A

ÞŷĪþo�ĕ0QÇÏ~ì�ĈƲHÊ0QưÄąQēĘƳ

I>âŐŐŐŐZ�Ő�Ʋķĳ�ƳĮ
y]ưã;ĮĮĮĮ�ĕOQOQĝ0QÖÇÏÍư³K'P0QưĄ_

Ŕ6Ĉŷusų�iŷ{ć
ŢŷcŸÞŷĪþo�ĕ0QÇÏ~ì�ĈŶśĐźŘŬŭŞőŽŢųŶŗƄŝųřţťŘŽŨŒţ}YŘŬŭŘŬ�
´�ŶlƂƄśÌ¶Ŧ�šŽŨŒ�ÇÏŸő}RĠ»ŲŗƄZ�è1	ŷ
Ŭƅ3BųŵƅƀƁƀƁ»ŶŰŘűőđ
�ư³Kŷ�ĢŜƃ¾¼��ŷü�ƈõřƀŷŲŨŒ�Aŷ6ĈŸOL,žŶŵƄő�ěư¢½ŶŰŵŝƅw�ƈ
Â}ŦűŤƃŶÇÏƈďſűŘŞŬŘų¡tƈ�ŬŶŘŬŦŽŦŬŒ

ŔÇÏŷ�úųX�\�
ŐƀƁƀƁ»Ÿőħð""Ħ.çÚÒēŷ¯ÐųŕƀƁƀƁóÕŖųƂŹƆƅ��¿ŵ¸`óÕÜfwƈ¬kųŨƅ
3B��ŷèóÕºrŲŗƄőèóÕ¯ÐŶƂƅèòóưè�JśƂźƀƁƀƁóÕŷÈÝŶƂƅè&óŲ¾¼Ũ
ƅŒ�¼Ÿîaè1	ŷ
ŵ3BųŦűÆƃƆűśƄő�ĒŲŸ}RĠ»ŷ�ŰŲŗƅŒ
ŐƀƁƀƁ»Ÿ�·	ŲûƃƆƅºrŲŗƅŝő¬Ŷ��ƈŸŧſųŦŬ�ƊƓƊŲN¾ŨƅŒŤƃŶő¼�ŷĴĳı
ĴĸįŶŸU��ƈĀſƅ©Ŝƃđ�úBŷ»vŻŷĚ�ŝË?ŤƆűŞŬŝőĚĎŨƅđ�PŸėş��Ųŗů
ŬŒĵĳĴĴaőxœŸƀƁƀƁ»ŷu6qđ�PųŦűŃŁĿĵĴĶđ�Pƈ:RŦőŎĲŃķĹĴĳŀŝ�ƊƓƊŶśŠƅƀƁƀ
Ɓ»ŷu6qNFŲŗƅŢųƈI>ŦŬŒŎĲŃķĹĴĳŀNFŸ�	ģŷƀƁƀƁ»râŶśŘűġ`ŶĭĨcŶĀſ
ƃƆƲ�ģĻ×Ĺĳıĺĳįő	CĻĵĳį��Ƴő¾¼ƫƔƐŸĴĳĳ���ųŵƅŒūŷ��ŲőŎĲŃķĹĴĳŀŷ�BâŸ�í
7
ŷ×ĶįŶĀſƃƆő¦č°ŝġ`Ŷ�ŘƲ�BâŷřŮĶĳĳ
ŶĴ
ŝ¾¼ƳŢųƀ�ƃŜųŵƄő¾¼ŶŸŃŁĿĵĴĶđ
�PL¸Ŷ+Śűő³KúBƁƔƝƭƔćïŝĕúŵh(ƈ�ŬŨŢųŝË?ŤƆűŘƅŒ
ŐŽŬőxœŸŃŁĿĵĴĶđ�PśƂźŎĲŃķĹĴĳŀNFŷ´²¿śƂźºrŶśŠƅh(ŷ�ýŶƀÎ�¿Ŷ5ƄÛ
žőŇĽŁļƐƮƱƞƯƑƤƐƗƱőz�őrâŋłńÙåśƂźŃōŉĵĴĶđ�P�LƥƌƔŵŴ�wŦŬÇÏƫƖƱƔƈµ
ŘűőŃŁĿĵĴĶĮđ�PŝľĶıŌŋŊņŏňĮ¤qųļŅłņŏň¤qƈ�Ū|Űġ`Ŷ^OŵƗƯơƐĉŲŗƅŢųőŃŁĿĵĴĶĮ
ŎĲŃķĹĴĳŀŝóÕ"ÀÙå�æƈĞTŨƅŢųőŃŁĿĵĴĶŝè�§¥nÔŶĕúŵh(ƈ�ŬŨŢųƈ�ƃŜŶŦű
ŞŬŒŦŜŦŵŝƃőŃŁĿĵĴĶŝƀƁƀƁ»Ŷ�ŬŨh(ŶŸ±Eƀ�Æŵē'ŝNşőèóÕ¯Ðƈ#±Ũƅ.«
ƨƜƬŷÉÑŶƀëůűŘŵŘŒūŢŲőŃŁĿĵĴĶŝƋƯƗƱƢƍƮƯŶƂƄĭcŶ¾±āYŤƆƅŢųŜƃőŃŁĿĵĴĶ
đ�PL¸ų¨¼ŷƐƮƔƝƱƐŝƀƁƀƁ»ŷ¾¼ŶŰŵŝƅųŷ�ĂƈjűőŃŁĿĵĴĶĮŎĲŃķĹĴĳŀų¨¼ŷÃ��
µŝèóÕŶ�ŚƅgĤųĚ�Ũƅ"À�æĚĎ'Pŷü�ƈÂ¿ųŦűőŃōŉĵĴĶđ�P�LƥƌƔŶ¨¼ƔƝƭ
Ɣƈ+ŚŬƨƜƬƈµŘŬü�ƈ�ÇÏŲõřŒ
Ő!�¿ŶŸ��ŨƅŃōŉĵĴĶƟƙƐƊƌƝőƝƪƯƔƓƍƞƙƐśƂźƟƙƐƋƯƥƌƔŶƋƯƗƱƢƍƮƯÓŶƂƅ¨¼Ɣ
ƝƭƔćïƈŜŠèóÕŷ¯Ðqƈ	lŶø±Fƈ ċ�ýŨƅŒŽŬ±EŽŲŷÇÏŲŃŁĿĵĴĶL¸ŸóÕ"À
Ùå�æƈĜTŨƅŢųŝËŤƆűŘƅŬſő¨¼ƔƝƭƔćïƥƌƔŷèŜƃóÕ"ÀÙåƈ2ğŦő"À�æŶ
ĕúŵh(ƈ�ŬŨ'Pàŷ¾±ĖưƫƯĔ/ŷL/ƈđ�P�LƥƌƔęŲ ċŨƅŒŤƃŶőƋƯƗƱƢƍƮƯ
%²ŦŬóÕ"ÀGīÙåƈµŘőûŘŭŤƆŬ�ù'Pŷ�ÿƈ"À�æ��ŶWŨƅƭƔƏƩƱSĬŲõřŒ

Ő3B��ŲŗƅƀƁƀƁ»ŶŰŘűőđ�úBŲŗƅŃŁĿĵĴĶđ�Pų³KúBŲŗƅ¨¼ŷ4�ŶÅÂŦűƀ
ºrƧƎƞƕƦŷü�ƈõřŢųŝő�ÇÏŷ�Oŷ®)qŲŗƅŒºrƧƎƞƕƦŷü�ŶŸ.«ƨƜƬÓƈµŘ
ŬSĬÇÏŝmĥŲŗƅŝő±­ŲŸƀƁƀƁ»ŶśŠƅŃŁĿĵĴĶđ�PŷÇÏŸC"Mƈ@Ƈũébđ�¹Q
ŶƂƅƀŷŝżųƉŴŲőSĬ¿ŵƊƣƮƱƘƈõřÇÏƑƬƱƣŸţş[�ŲŗƅŒ�ÇÏŸőxœŷÇÏƑƬƱ
ƣŝ�ŨƅŃŁĿĵĴĶđ�P�LƥƌƔƲxœƀ<ſŬC"ĵƑƬƱƣŷžŝ��ƳƈŸŧſő¾±ƤƐƗƱőz�Ʋ®
êŶ�wƳÓŷƫƖƱƔƈ�ŨƅŢųŲŸŧſű8æŵC"MŶĩƈûŵŘƀŷŲŗƅŒ
ŐŽŬjƃƆŬÆûŸđ�P��Ŷ¨¼ưu�ƥƱƎƱƈÛž9ƇŪŬƠƋƫƔƐàƔƐƫƱƞƯƑő¨¼ƈƗƱƒƙ
ƝŶŦŬ�ě£�ØŵŴđ�ų³Kŷ�ĢŜƃŷ�ě0QŷHÁųŵƄő ô÷´Q¿ŵtáƀġ`ŶOŞŘŒ

ŐƥƌƔƨƜƬŲđ�úBų³KúBŶŰŘű�ýŦƀƁƀƁ»ø±Fŷ#±ƈÂ}Ũ�ÇÏŸő'P»vŷü
�ő³KúBŷ¬RőºrƨƜƬƥƌƔŷÉÑő¢½ư�ěñŷ�ØƚƱƬŷ�ËŵŴƀƁƀƁ»ÇÏƈ�ďŨƅ
-�Ÿ�ſűOŞŘųŘŚƅŒŽŬeƥƌƔŝĭŘĨcŲèóÕ¯Ðƈ=ŨƅŢųŝËŤƆƆŹőè�J�íŷƨ
ƜƬƥƌƔųŦű»vü�ŶV�ŨƅųpƇƆƅŒ
ĮŽŬőŃŁĿĵĴĶđ�PL¸ŸġƀƁƀƁèóÕ¯ÐőäĭóD¼ő$.çºrŵŴƀƁƀƁ»�MŷóÕºrŷƫ
ƔƐƈ�šƅŢųŝ�ČI>ŤƆűŘƅŒŤƃŶĵĳĴĺaŶŸő��
ķĸİĳĳĳ
ĊƈWĆųŦŬ¼�WªÇÏŲő
ŃŁĿĵĴĶđ�PŝƊƛƮƱƦó�qè�Jŷd*ŵu6qđ�PŲŗƅŢųŝÿ�ŤƆŬŒŦŬŝůűő�ÇÏŲƀ
ƁƀƁ»'P»vŶśŠƅŃŁĿĵĴĶđ�Pŷh(ƈ�ƃŜŶŨƅŢųŸőóÕ¯Ðqºr�íŷƧƎƞƕƦŷ�Ò
ŶŰŵŝƄřƅ¾\qƈ|ůűŘƅŒ

Ŕ6ĈƛƱƥ
ŃŁĿĵĴĶđ�Pų¨¼ŝƀƁƀƁ»Ŷ�ŬŨh(ŷü�



�C4(1-6dC]F0�
(1gC4hg�		�9�C-1a24h
Q9C4U=7Cg�	�
9�Ch
ADXM49�7[,

�6d#b
XM4-4eC4-^�4

�NH
�		�9�C�1a24C4_C4R�DG
�		�9�C�1a2424fC4UPTR(1YSgL0#PC4#bh��3
�			9�C��		�9�C�AD4W>V9J$PT,g
��hg1a24�L0#PC4#bh
�		�9�C��	�	9�C�5`2424fC4PTR�L0XM4#b�PT,
�	�	9�C��	��9�C�AD4W>V9J$PT,g�
hg5`24�L0XM4#bh
�	��9�C��	��9�C�5`2424fC4PTR�L0XM4#b�J5%@
�	��9�C��	�	9�C�5`2424fC4PTR�L0XM4#b�J5Z8
�	�	9	C��	�
9�C�5`2424fC4PTR�L0XM4#b�%@
�	�
9�C��	��9�C�2_24M*�;R4_�M*CR4R�"@?
�	��9�C�K.���1a2424fC4UPTR�L0#PC4#b�Z8

Ŕ�ÇÏŶĚĎŨƅ�ø¿ŵ3�Qöă�Ʋ5ß)
1. Liu W, Morito D, Takashima S, Mineharu Y, Kobayashi H (equal contribution), Hitomi T, Hashikata H, Matsuura 
N, Yamazaki S, Toyoda A, Kikuta K, Takagi Y, Harada KH, Fujiyama A, Herzig R, Krischek B, Zou L, Kim JE, 
Kitakaze M, Miyamoto S, Nagata K, Hashimoto N, Koizumi A. Identification of RNF213 as a susceptibility gene for 
moyamoya disease and its possible role in vascular development. PLoS One. 6(7):e22542 (2011) (IF:2.776  Citation 
372A)

2. Kobayashi H, Yamazaki S, Takashima S, Liu W, Okuda H, Yan J, Fujii Y, Hitomi T, Harada KH, Habu T, Koizumi 
A. Ablation of Rnf213 retards progression of diabetes in the Akita mouse. Biochem Biophys Res Commun. 
432(3):519-525 (2013) (IF:2.705  citation 41A)

3. Kobayashi H, Matsuda Y, Hitomi T, Okuda H, Shioi H, Matsuda T, Imai H, Sone M, Taura D, Harada KH, Habu T, 
Takagi Y, Miyamoto S, Koizumi A. Biochemical and Functional Characterization of RNF213 (Mysterin) R4810K, a 
Susceptibility Mutation of Moyamoya Disease, in Angiogenesis In Vitro and In Vivo. J Am Heart Assoc. 4(7): 
e002146 (2015) (IF:4.660  Citation 47A)

4. Morimoto T, Enmi JI, Hattori Y, Iguchi S, Saito S, Harada KH, Okuda H, Mineharu Y, Takagi Y, Youssefian S, Iida 
H, Miyamoto S, Ihara M, Kobayashi H (corresponding author), Koizumi A. Dysregulation of RNF213 promotes 
cerebral hypoperfusion. Sci Rep. 8(1):3607 (2018) (IF:4.011  Citation 8A)

5. Okazaki S, Morimoto T, Kamatani Y, Kamimura T, Kobayashi H, Harada K, Tomita T, Higashiyama A, Takahashi 
JC, Nakagawara J, Koga M, Toyoda K, Washida K, Saito S, Takahashi A, Hirata M, Matsuda K, Mochizuki H, Chong 
M, Paré G, O'Donnell M, Ago T, Hata J, Ninomiya T, Dichgans M, Debette S, Kubo M, Koizumi A, Ihara M. 
Moyamoya Disease Susceptibility Variant RNF213 p.R4810K Increases the Risk of Ischemic Stroke Attributable to 
Large-Artery Atherosclerosis. Circulation.;139(2):295-298 (2019) (IF:23.054  Citation 5A)


