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	 ENÖw&îÙ�zÜÝou�w�UVWZ��º»dsUt]l�UVWZ��

º»ds��©ª�8l51£¤&�,�ïð{º»Â[k��ÁR«¬�z÷�ø.=£
¤�4Ù�zn=2�«��l�m]�,8Öz8�®õ&�-¯:]�B°(zµ8fÅ¶
'#&t[w�Á�z£¤]±¢�z.�'8EN751£¤�UVWZ��º»ds�È
�i-&úÙø8ÚL�PQw���º»R���N�,-ïð{]Û+�Q-PCR&�-«
����²Hîï]�,8ÚL����é³Rîïw#z��wÞ-./�78Affymetrix
à�GeneChip÷Mouse Genome MOE430 2.0ø]M,zDNAp\�nods&�B851£
¤&�,��Ä����rG�º»r]8q�z.8q�=£¤&f��4Ù&«��l�

m�zÐ«���÷n=2ø&f���+z.8q¡×�Affymetrixà�GCOS�1���nw
´µ¶`�"�Â[k¶`]�+z78RMA÷Robust Multichip Arrayøt]M,��45,000
��[Ð¢Y�&�,���Ä��º»r÷n=2ø�Â[k]·µz.
�7&8�Á�zl£¤�º»Â[k]M,�8l£¤���&º»Rã5�,�¸¹�

�,-ïð{�`a]�+z.êt�8ÖÕe76&º»º����-3£¤÷Retina8Pituitary
gland8Pinealø]°(48£¤&�,�88q�zº»r�8=£¤R���&ã5��,-
E�]9ivk[�÷��]1»z,£¤��8/NY��Ñ��zÂ[k¾���o

[�ø��·)]��[Ð¢Y�¼�&·µ-êt÷���o[�pY§�mtøw·)N

&]·µz.e&8dx�Ut]M,�·)N&�P-value]x��8/�FDR÷False Discovery 
RateøR0.05Yh��+z��]8l£¤���&º»�@wR�7Nz�����½��
z./�¡×8,ÕN6�l£¤w���&º»rRã5�z÷3,729>iø��(�¸¹�
z÷252>iøx3,981>i���¬]xq�z÷�Bø.

	 �	 l51£¤�º»ds÷A: �Á�zl£¤8B: l£¤���ïð{�º»r�[�pY�ø

���	23�Å¶
�[�&�,��UVWZ��ïð{º»ds	

Û&ë�67&Å¶
�[��º»¼½b¾

	 &ë�67&Å¶
�[��º»¼½b¾]e76&i-zµ&8b¾¿�¼�À��]

�Â�Ë��zds]�+z.�Á�¦�ØÂ÷CT16ø��Á�¦�7Â÷CT22ø&',
�p�
&ÀÃÄ÷30�8400luxø]�,8ÀÃÄ7 30�860�8120�8180�8240�
7�p�
67Å��zb¾¿�¼÷=[ 50Æø]Çá� RNA�½�]�+z÷n=2ø./
�78Affymetrixà� GeneChip]M,z DNAp\�nods&�B8ÀÃÄ7�b¾
¿�¼&'I-�Ä����rG�º»r]8q�z.ÖÕÈ3R�Á�zÂ[k&',

�8ÚL�À��ïð{RÚL���B�º»@w]9iE�]îï�z.«����²H



]îï�z�w8dx�Ut]M,�ds�z�ER8285 ��À��ïð{]�qi-E
�Rw#z./�Tø 240ïð{RÀ&�+�b¾¿�¼wº»�0��'B8ÖzÉB 45
ïð{�À&�+�b¾¿�¼w�º»RQ¼�N-E�R*6+z.EN7�º»vk[

�� Q-PCR;* in situ hybridizationt&�+��îïi-E�Rw#z.�Á�¦�ØÂ�
7ÂwÀ&&�i-ïð{��O�&xÒwÞ+z.Özb¾¿�¼wÊwi-ïð{��

)*B]1»z�ER850ïð{Rb¾¿�¼wÊw�86�À��]9i��wÞ+z.
/�Tø� 45ïð{�À&�Bº»R�0i-��w85ïð{�º»RQ¼�N-��w
Þ+z.

À&�+�b¾¿�¼&',�º»R�0i-���¨&�8À&f��Ë(&�i-�

��Ì+(B�&�i-��RÞ-�T&¨*Nz./Ew8È3RÁzÀ��ïð{�º

»Â[k&f�� PCA÷principal components analysisø]�+z¡×8À&f��Ë(&�i
-ïð{²÷early typeø�Ì+(B�&�i-ïð{²÷late typeø� component]½�i-
E�Rw#z.early type]9i��� 56ïð{8late type]9i��� 47ïð{Þ+z.
È3� early typeïð{� late typeïð{�8/NÍNÀ�Î����]ê���,-�w�
�,6�\]8EN]î6µ-zµ&®Å¶ÀÃÄCÔ]�+z./�¡×8early typeïð
{�ÀRÏ]ÕÃÄ�N�,-�&�)*7Õé!�º»�0�69��6+z�&f

��8late typeïð{�W,º»]$%�³Iz.EN7�¡×�8È3�ÐÑ]ð%i-
��wÞ-.»L8EN7�L�&�,��+,]¹Ï¨wÞ-.
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�[��º»¼½b¾]e76&i-zµ&8 ¨Ò�Û ¨Ò�£�À®]

�Â�Ë��zds]�+z.À®�PQ��Ç£]�Â���zPQRÈ3w,-.Ó

�È3�8ÃÖÔæ��ÕÖ×Øþ�7��&�Ç£&',�Ù�Ú¦â����÷TSHø
R®�ÚXh&',�º»��(-ÛSGHwÞ-E�]���z÷Nakao et al., 2008, 
Natureø.ÖÕ8�Ç£�x2�ÅÆ�ÇWRÜëi&',��Ý¡�N�,-E�]îïi
-zµ&Þ�ÚXh8®�ÚXh&',� CBA/N p�
]ßà�8 ¨Ò�Û ¨Ò�£
&'I- TSHá mRNA�º»] in situ hybridizationt&�+�îï�z./�¡×8p�

&',��®�ÚXhw� ¨Ò�Û ¨Ò�£� TSHá mRNA�º»rR�0��,z.
E�E��ïð{ou�&',�8p�
&',��À®�Ý¡�N�,-E�]9��

,-.

qr�Û�Ä��ïð{º»ds]�Tzµ&Þ�ÚXh8®�ÚXhw CBA/N p�

]ßà�8/NÍN 4Å¶'#& 6[8 ¨Ò�Û ¨Ò�£÷=[ 25Æ, n=2ø�«��
�]�Á78RNA]½��z.«����²Hîï]�Tzµ&8Þ��®�&'I- TSHá
mRNA�º»] Q-PCR]M,�îï�z./�¡×8®�ÚXh&',� TSHá mRNA�
º»rR�0��,-E�Rîïw#z.Öz8Åxïð{wÞ- Per2, Bmal1� mRNA�
º»@w] Q-PCR wîï�z�ER8Þ�Û®�ÚX&',�#N,& ¨Ò�Û ¨Ò
�£w�®@w��,-E�Rîïw#z.EN7�«���]M,�8Affymetrix à�
GeneChip]M,z DNAp\�nods]�+z./�¡×8Þ�ÚXh�®�ÚXh
wº»R@wi-ïð{��Ä��Â[k]Á-E�Rw#z.�7&Þ�ÚXh67®�

ÚX&��z 1�g÷light on�Åâ] 8Å¶ØÈø�«��l�m]�,8DNAp\�
nods]�+z./�¡×8À&&��� ¨Ò�Û ¨Ò�£wiã&º»R�0i

-ïð{��Ä��Â[k]Á-E�Rw#z.J78EN7�Â[k] in situ hybridization
t]M,�îïi-óqwÞ-.	

	

	

	


