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Retinoids rescue ceruloplasmin secretion and alleviate oxidative stress in 
Wilson's disease-specific hepatocytes 
ÌÎ�MÍ 
Dan Song, Gou Takahashi, Yun-Wen Zheng, Mami Matsuo-Takasaki, Jingyue Li, 
Miho Takami, Yuri An, Yasuko Hemmi, Natsumi Miharada, Tsuyoshi Fujioka, 
Michiya Noguchi, Takashi Nakajima, Megumu K. Saito, Yukio Nakamura, Tatsuya 
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ª:=y�hzøäîv�{aù&TU|·as}={�ù&~×a"#TUVW6

{�uvXfn�hív0úHó�TUm 
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! ! h123'! .'.3°! ±²³´µ3'¶·=123'�h|§�±¸¶ 
! ! ! øè¹èÀº|�»v'¼zh�øÁ! ½±²³¾w3'¶·l 
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! ! ©�()Ç! ! ! ! ! ! ! ! ! ! ! ! ÈÉ! ÊË! ! huÌÍåEÎîl 
! ! gx1Ì�äu�¹h()¿Àl! ! Ï! ÐÑ! ! ! hcvEÒãl 
gx1Ì�äu�¹! ! ! ! ! ! ! ! ÓÔ! Õ~! ! hfvîE®ä{l 

! ! (�½h()¿Àl! ! ! ! ! ! ! ! ÈÔ! ËÖ! ! huÌîEîml 
! ! hÞ123'3'¶! �Ã/0N'()N! �ÅÆ£l 
! (�½h()¿Àl! ! ! ! ! ! ! ! ×! Ø玥! ! ! hJingyue Lil 
! ! hÞ123'3'¶! �Ã/0N'()N! �ÅÆ£l 
noTU©�Ù 
! ! ÙÚ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! DÛ! ÜÝ! ! hçÌÁøEÒå÷l 
! ! ÞßÉà! !               ! ! ! ! oá! âã! ! hÀ�ìEîì®l 
! ! äåÉà! ! ! !           ! ! ! ! æç! è! ! ! h¹�÷ÌEâ¯�l 
! ! gx1Ì�äu�¹h()¿Àl! ! éêë! [tlhî­øªEçâîl 
+,-.'/0()*! ì½.3zh�íx� 
! zh�íx�ã|ª|! ! ! ! ! ! ! îç! ïõð! hî®÷ÌEÒ�èìh�l 
! ! ()Ç! ! ! ! ! ! ! ! ! ! ! ! ! ! 7ñ! è! ! ! huÌ­�E��l 
123'! .'.3°!  &®ÍN()Ù 
±²! ! ! ! ! ! ! ! ! ! ! ! ! ! ! �ë! òã! ! h÷ªEuâ®l 
½±²h()¿Àl! ! ! ! ! ! ! ! ó! ôõ! ! ! hYun-Wen Zhengl 

�bg¶q�Îög¶ 
! g¶Ú! ! ! ! ! ! ! ! ! ! ! ! ! ! D÷! ø! ! ! hçÌ�ÎEuÌ�l 
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! ! ½±²! ! ! ! ! ! ! ! ! ! ! ! ! ! ùæ! ú! ! ! hÍè��E��Ál 
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�()�=$�.3()©�q�hAMEDl?û�Â�& iPS noübýþ�:Q�
ÄÿÏúB=AMED Interstellar Initiativeh()ý!�¹îçïõð=«¬�l=$�'Ê
Î"#hJSPSlN'()¡$%&'(()hA)?Z[��Ja)�:û�Â�& iPSn
oa�*TU?Z[�ÕÖ�B�©�h()ý!�¹«¬�lB=GÄÿ()hBl?.3
+Ý�:Q�,øvªÁ[¿ÀÁÕÖÉÊ�©�h()ý!�¹îçïõðlB=G'(

()?ef~23a-rWTU CRISPR/Cpf1H�UI.[/0��¥¦��.bh(
)ý!�¹7ñèlB=G12&()h34l?.3+Ýa5iT¿ÀÁÕÖqX� 1n
o��h()ý!�¹îçïõðlB=6789��:ëN';"89=6789��Þ

ê<=½MN'89=6789��DÍO'N'89=6789��>?89=678

9��&êõð89=6789��Ùæ<=N';"89=6789���o.'()

89H�U@Aa�Ñ�B�Nª9:mª:=ÁÂ��()�CDEÃHõÚN'F�

�¡Í��G'½�H'&aI��ª9:m 
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! (�½h()¿Àl! ! ! Á! Â! ! ! hDan Songl 
! ! hÞ123'3'¶�Ã/0N'()NÄÅÆ£lh()¿Àl 
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! ()Ç! ! ! ! ! ! ! ! ! 7ñ! è! ! huÌ­�E��l 
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