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á¢-�E�¼ª��³C��1
1 D2¼ªå�±´�F1 A2A·²�±��³��¼ª

CGS21680 ¤Ý¸¦�àá��»¼ªôJ¤��ÑÖÉ���»Öö·è¦�Ìô�Öæ»
¶0³��»àá¢-�E¤Ý¸¦§��àá»�é§yåàá¤¢£©ªôJ����

¼ªÌ6��ÖöÃÄÖX��¤7éª�é�?±HC���»�C	¦��4NJ���

�Öö9é�âãNJ��Ô¤�æôJ»¦�Ì��y7��4NJâãN�nó��"~
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qL ��àá��¶0³�»Ñå§-.acH�÷4©ªTUI�ÔÕ5���

��àá��J��âã��»¼ª¶0³·�âã�E�¼ª¯"��1¤��dÝ¸¦

âã��»¦�¶0³�àá¢-�E�¼ª��³C��1
1 D2¼ªå�±´�F1 A2A

·²�±��³��¼ª CGS21680�11��	H�`��� ¾�¤ 50 pmol/min¼ªå�
5 pmol/min��d»Ý¸¦§àá¤¢-¦�¶0³¤�å§�]�ÄE´ê RNA¤�A¦
¶�
�±a���¤�×�Ì!��»��! 2�4 ��¶0³¤ �¦�/ý�¶0³´
êÈ�¦� RNA¤ÅNï�!"�" ¡Ü�¤�×�Ìûê»�Affymetrix GeneChip Mouse 
Genome 430 2.0 array»Öö-.acH�÷4©ªTUI�ÔÕ5��¤�å��êë�´	
C¤ GeneSpring GX7.3�Agilent�»Öö��¦�#��y7�àá��Jâã���]�Ä
E»ÑÒªTUI�-.acH�÷4��ûX�6�¶0³/�$»Öªy7�%å�]!

åôJ�6´×�Ì�ô��¶0³�¡¤K·¦�¶�
�±a���¤&ö'¦�æôJ

»Öö���y7�tg¤¤(�Ì6����àáJ��âã»Ñå§�ý1�H¤)*©

ªßO» 12 ßO�$�1óª�é�Í�?=�»:§ªTUI�ÊXn6ëªôJj6´
×�Ì�ô����àáß»âã�E�¼ª¯"��1¤Ý¸©ªôJ»Öö�¶5»âã

ûî�¶0³�ý1�H¤z+J©ªôJ��Í�?=�»:(©ªTUI¤�^¦�Ì

��àáß�PÐ,� 2 ßO ����âãß�,Ð,� 2 ßO �ÑÖÉ�¯"��1
»Öª�¶âãß»-.�÷4©ªTUI¤ Affimetrix GeneChip Mouse Genome 430_2.0 
array»Öö��¦�y7���âãJ�Ô¦§�̄ "��1»Öª�¶âã�-.�B�¦�

´���àá�-.�¤¥¦�TUI� 217/�¼×�Ìô�æÝ�176TUI»�å§<
N PCR _»Öö-.acH¤£<¦�y7�55 /�TUI���àáß»�]�ÄE»Ñ
å§-.¤¥©ªôJ¤·è¦�Ì�»�àáßOÆÇ5»-.¤¥©ªTUI¤��©ª

�é�¶�
�±a���ÑÖÉ<N PCR _»Öö�âã��´êàá��º�Í�Ð�



¶0³]�ÄE�PÐ,� 1�2�ÑÖÉ 4ßO �¤�å§�	ß5�-.acH�÷4¤
��¦�Ì��y7�55/�TUI�æÝ�38/�TUI�	ß5»-.acH�¤¥¦�
�4NJ"�:¤|¦�Ì

�3�nó¶�
�±a�´	C»�å§��R -1Mó1�^-lRS-1C	�CDB�
� Clock element DB¤�å§Í�?=�»:§ªTUI¤�^¦�y7�����àáJ�
�âã��Ô»Ñå§���àá�-.acH� 1.5ò�¤¤¥¦�TUI� 104/���
âã� 1.5ò�¤-.�¤¥¦�TUI� 97/�¼×�Ìôëê�TUI���¤.�¯"
��1»ÖöÍ�?=�»:(©ªTUI¤�^¦�TUI�J���¦�´×�Ì

�
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�»Ööàá¤¢-¦�¶0³��»Ñå§�-.acH�÷4©ªTUI�ÔÕ5
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!³C�1� H1 ·²�¤¥¦§âã¤ÈÉ¦�/0
·Ø±aH(	
J¦§�3ûë

ªØ!³C�1
�!³C�1 H1 ·²�1Ø
��2áÃ7¤|©Ìüý��!³C�1

H1·²�1Ø
»Öª2áÃ7��'á»Öª�¶âã»ÖöK�©ªôJ¤�A¦�Ì�

ô��¯"��1»Öª�¶âã »!³C�1 H1 ·²�1Ø
¤Ý¸©ªôJ»Ööà

á¤¢-¦�¶0³¤�å§�
�¢-àáß�¶0³��d�-.�÷4©ªTUI¤Ô

Õ5»��¦�Ì

PÐ34 2ßO"���àáß»¯"��1�15 mg/kg�¤��dÝ¸¦§�¶5»âã
ûî�¶0³»z¦�,Ð,�5"»!³C�1 H1 ·²�1Ø
�¼ªS?��1�5
mg/kg�¤Ý¸¦§àá¤¢-¦�ÌS?��1Ý¸ 2ßO »]�ÄE´ê RNA¤�A¦�
Affimetrix GeneChip Mouse Genome 430_2.0 array»Öö�-.acH�÷4©ªTUI¤ÔÕ
5»��¦�Ì��y7���âã��¯"��1Ý¸�¼ªå�S?��1Ý¸�J�Ô

¦§�
�¢-àá��-.acH� 1.2 ò�¤÷4¦�TUI��¤¥� 43 /�B��
102/�¼×�Ìôëê�TUI»�å§<N PCR_»Öö-.acH¤£<¦�y7��
�âã��¯"��1Ý¸�¼ªå�S?��1Ý¸�J�Ô¦§�
�¢-àá���¶

0³»Ñå§-.acH� 1.2ò�¤¤¥¦�TUI� 15/�¼×�Ì�3�-.acH�
0.8 ò��»OP¦�TUI� 4 /�¼×�Ìôëê�TUI»�å§��àáß»÷4©
ªTUIJ�Ô¦�Jô{�àáß»-.�B�©ª c-FOS · ARC�activity regulated 
cytoskeletal-associated protein��^»�º�¦§÷4©ªTUI��´×�Ì�¤�y7��
!³C�1 H1 ·²�1Ø
»Öª2á����àáJ���ª��»¼ªJåæôJ¤T

UI-.acH�|¦§åªÌ�6ö�
�¢-»Öªàá����àáJ���ªTUI

-.¶¹����	
»Öö¶¹ûë§åªôJ¤|¦§åªÌ
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9�In Vitro Virus�IVV�_»Öª����C1D
E�n<���]^MÙÚ6òcdJ
�ºnRS�

qL���àá��¶0³�»Ñå§-.acH�÷4©ªTUI�ÔÕ5��»Ñå§�

��àá��¶0³]�ÄE�-.acH�¤¥¦�TUI�æÝ�-»-.acH�÷4

�]!å 4/�TUIJ¦§�
CLOCK�circadian locomoter output cycles kaput�
ARNTL�aryl hydrocarbon receptor nuclear translocator-like�
MORF4L1�mortality factor 4 like 1�
FABP7�fatty acid binding protein 7, brain�

¤�A¦���]^ÙÚ6òcdJ�ºnRS»Öö��ëê 4/�C1D
EJ����
©ªC1D
E�n<¤�×�Ìc����»¾Î�ÚÛTUI� cDNA
�	1���R
����^-lRS-1C	�GSC�Öö6¸¤·Ò�ÌIVV_»�åª��>�?	��
��é� poly(A)+RNA����àá�»¼ª¶0³�]�ÄE´êt�¦�ÌIVV_»Öö�



".� 4/�C1D
EJ����©ªC1D
E���¤�×�y7�59/�����C
1D
E¤��Ìôëê�TUI-.¤���àáÑÖÉ��âã�»¼ª¶0³�]�Ä

E� RNA¤�å§<N PCR_»Öö·è¦�Ì��y7�FABP7J����©ªÚÛC1
D
E�æÝ�-.acH�÷4�]!å 5/�TUIJ¦§�

PRKRIR�protein-kinase, interferon-inducible double stranded RNA dependent 
inhibitor, repressor of�P58 repressor��
MTDH�Metadherin�
FUBP1�far upstream element binding protein 1�
PHYHIPL�phytanoyl-CoA hydroxylase interacting protein-like�
GPM6A�glycoprotein m6a�

¤�A¦�Ì.e�FABP7Jôëê 5/�ÚÛC1D
EJ�C1D
E����¤ in vitro
pull down_»Öö¸g¦§åªÌ
�

pL ÚÛTUI� ¡�I�
� 
qL���àá��¶0³�»Ñå§-.acH�÷4©ªTUI�ÔÕ5��»Ñå§�

àáß»]�ÄE�-.�÷4©ªTUI�ÔÕ5���y7´ê�¯"��1»Öª�¶

âã¤z+»¦§�êë�TUI�¼ªå��R CDB ¤÷`Xb	�?	/	���¦�
Clock element DB¤�å§�êë�TUI�¤�A©ªôJ»Öö�Í�?=�:(TUI
¤ÚÛTUI´ê�^¦�ÌÚÛTUI���»	C	23¤n<©ª�é»�FANTOM�
CAGE´	CÑÖÉ Ensembl database¤�å§ ¡,�5�n<¤�å� ¡,�5´ê¤
Ó 5kb6����»	C	uv¤*�¦�Ì¯"��1»Öª�¶âã¤z+»¦§�êë
� 217/�TUI�æÝ�121/�TUI»�å§��»	C	uv�*��!�Ì�R CDB
� Clock element DB¤�å§�êë���àá� 1.5ò�¤-.�¤¥¦� 104/�TUI
�æÝ 59/�TUI���âã� 1.5ò�¤-.�¤¥¦� 97/�TUI�æÝ 71/�T
UI»�å§��»	C	uv�*��!�Ì 
ôëêÚÛTUI���»	C	uv�æÝ� ¡,�5´ê¤Ó 1 kb���»	C	u

v¤�å��������	
��
�
�� CisFinderÑÖÉ BIOBASE�MATCH¤�å
§ ¡�I�yly´�W£¤�å�àá:(�ÚÛTUI���»	C	23»Çe©ª

F³uv¤�A¦�Ì'»�àá:(�ÚÛTUI���»	C	23»��g�Çe©ª

F³uv��g��âã:(TUI»Ñå§A.©ª�gJ�Ô¦§ 1.4ò�¤�X�́ ��

àá:(TUI���»	C	23d�F³uv�A.�g�¤.� 2ò7�Í�?=�:
(TUI��^3_�%å»Öª$� 1.4 ò���¼ªF³uv¤�A¦�Ì��y7�à
á���-.¤¥©ªTUI���»	C	uv»��g�Çe©ªF³uvJ¦§�

GATA3�GATA binding protein 3�
HLF�hepatic leukemia factor�
SOX5�SRY-box containing gene 5�
CDP CR3+HD�cut-like homeodomain protein�

� 4��F³uv¤�A¦�Ìôëê� 4��F³uv»�å§�àáßOÆÇ5»-.�
¤¥¦� 38/�TUI���»	C	23»Çe©ª�g¤ÈY�Jô{�38/�TUI
8»Ñå§j�GATA3�HLF�SOX5ÑÖÉ CDP CR3+HD� 4��F³uv����»	C
	23d»��g�Çe¦�Ì6��IVV_»ÖªC1D
E�����c��C1D
E
J¦§��¦� CLOCK�ARNTL�MORF4L1ÑÖÉ FABP7� 4/�TUIJ FABP7 J�
���©ªJ¦§��ûë� PRKRIR�MTDH�FUBP1�PHYHIPLÑÖÉ GPM6A� 5/�
TUI���»	C	23»Ñå§j�ôëê 4��F³uv���g�Çe¦�Ì�6ö�
:+n<ûë� GATA3�HLF�SOX5ÑÖÉ CDP CR3+HD� 4��F³uv�àáß»I
Î��¢¤©ªF³uv�¼ªôJ��£ûëªÌ



6��4 ��F³uv�æÝ�SOX5 yluv»yl©ª SOX5 ��àáßOÆÇ5»-
.�¤¥¦�J¦§��ûë� 38 /�TUI� 1 /�¼ö�àáß»��©ªTUI�-
.ÈÉ»:¸¦§åª��
��åôJ¤�\¦§åªÌ�6ö�SOX5J SOX5yluv
¤��»	C	23»j�TUI���SOX5 »ÖöàáßOÆÇ5»-.¶¹ûëªTU
I-.ÈÉ����	
¤@ì¦§åª��
¤|�¦§åªÌ�ô��38/�TUI�æ
Ý�7	�6N·KLJ�:(���ûë§åª 18 /�TUI���»	C	»Çe©ª
SOX5yly´¤n<¦��HF"�±�-�_»Öö�ôëêF³uvº� SOX5�yl
»�å§ÈY§åªÌ

r�CAGE����R GSCJ�ºnRS�
pL�ÚÛTUI� ¡�I�
�»Ñå§�´	Cc	³»=,ûë§åª��¤Þ�¦

§�ÚÛTUI�F³uv���¤�×�Ì¦´¦�àá��»¼ª¶0³�]�ÄE���

=,´	CJ� ¡,�5���ª��
j¼ªÌ�ô����»àá��¼ªå�âã�

�»¼ª¶0³�]�ÄE´êÈ�¦� RNA ¤�å§�ÚÛTUI���»	C	23�
n<JTUI-.��¤nß»*�©ª�é�õö�89�RS�:�¼ª�R GSC» CAGE
����L¤Æ8¦�Ì��»¾Î� mRNA ��qL���àáM��âãM¯"��1â
ã�vL�¯"��1Ý¸�MS?��1Ý¸�M
�¢-àá��]�ÄE´êÈ�¦�Ì

.e��R GSC»Ñå§��¤�L8�¼ªÌ 

u�in vivo��¸g
4�»Ñå§ÚÛTUIJàáÈÉJ�:(¤¸¹©ª�é�.e�±´�9¡0�H³

�AAV�c
C	¤¥¦� shRNA�£Ç»ÖöÚÛTUI¤��
/01©ªF³æ��$
%¤7é§åªÌAAVc
C	F³æ�¤�å§�n<ûë� ¡ÈÉ�I»z©ª siRNA
¤¶0³�d»�1
�
F:1¦���
/01¦�¶0³�àá¤��©ªôJ��n

<ûë�ÚÛTUI�àáº�:¸¤¸g©ªÌ6����
/01¦�¶0³�]�ÄE

�TUI-.acH�÷4¤ÈYªôJ»Öö�n<¦� ¡ÈÉ�I�:§ªTUI-.

ÈÉ����	
¤��©ªÌ
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D�EöRS�6��õöRS�º�>?»F�ªRSì7

àáMâã»:(¦�TUI-.¶¹����	
¤Pê´»©ª�é»�àáß»-.

÷4©ªC1D
EJ����©ªC1D
E¤õöRS�:�¼ª��]^�ÙÚcd�

Jºn�n<¦�Ìàáß»Ñå§¶0³]�ÄE��êëªC1D
E�������y

7����]^JJj»����"#	�»§=,W<�¼ªÌ

� üý��¶0³�àá��¤å��j<N5»£<©ªôJ��!ªÌÖ×§�àá¼ª

å�âã���4�´êý1�H����¤�A©ªôJ����¼ªÌ�ô��àá¼ª

å�âã��»¼ª¶0³�]�ÄE»ÑÒªTUI-.���*�J ¡,�5�¸<

¤�æ�é�õö�89�RS�:�¼ª�R GSCJºn� CAGE ��¤�×§åªÌà
áMâã��»¼ª¶0³�]�ÄE»ÑÒª CAGE´	C�ôë6�»�X�ô�´	C
»�å§j�����"#	�»§=,W<�¼ªÌ�

�fMRS»:¦§	�¦�RS´	CM?
	³��

�

Í�?=�:(TUI������RCDB�¤÷`>b	�?	/	�Clock element DB¤
	�¦�Ì��»	C	uvÑÖÉ ¡,�5���*�»��NCBI�FANTOM�CAGE´
	CÑÖÉEnsembl database¤�å�ÌF³uv���»���������	
��
�

��CisFinderÑÖÉBIOBASE�MATCH¤�å�Ì
6���RGSC´ê�¶0³cDNA
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�Comprehensive Analyses for Human Genome Chromatin Transcription Unit  
and its Application�

)QRST��

�UV�:MW���
� ?÷� á�[\�ú-1C	RSUM�I��

�ifg� �jfg�  kfg� l� m�fg0RSn�

� � � � �op�� 28,000 28,000 28,000 84,000
� � � RST�� ������UV�:MyzMW� ��� {|6}�

~��?÷� á� ���[\�ú-1C	RSUM� � � 1N^�
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