
D�EöRS�6��õöRS�º�>?»F�ªRSì7�

� �N^RSU� �æÀ1ÑÖÉ��]^� ÙÚÀ1J�ºnRSJ¦§�Ù:�Íq}l6I�

ÔÕ5��¤�å���ì7��'®ÚÄ����Ù	�ºJ=,ûëªW<�¼ªÌô�Öæ

»�RS����-.»¿ªÙ:�ÍqF�GH����	
��P»°Ò��»ì7¤¼(§Ñ

ö���ì7��¨ìíµ¶�,-��é�6I*�¤¼K©ªj�JÐÂûëªÌ�

� �������	
��
�
��g3����CD��'��¶¹»ÑÒªt����

��	
¶����ìJ��]^M1�^º���J´µèÒêëªôJ´ê��RS�¼

ª�\ôë¤À*ö¦�@��Lûë�j�J��ªÌ�

�fMRS»:¦§	�¦�RS´	CM?
	³��

� �ÚÛâa��c
C	ÑÖÉ½ÙÚÛ�K¸¤·Ò���ôë¤	�¦�QR´	C�6��

åÌ�

� �RSQRJ��ÍÎ��

�

1. Tanaka Y, Hamano S, Gotoh K, Murata Y, Kunisaki Y, Nishikimi A, Takii R, Kawaguchi M, 
Inayoshi A, Masuko S, Himeno K, Sasazuki T, Fukui Y.  T helper type 2 differentiation and 
intracellular trafficking of the interleukin 4 receptor-� subunit controlled by the Rac activator 
DOCK2. Nature Immunol. 8: 1067-1075, 2007. 

� ØYÅÆ»¡å�­CD�­ßw�­ßqJåæ��ªý��¯�1TUI¤-.©ª­CDý>-

��»6N©ªÌôë6�»�­CD·²��J­��L¤¥¦�F�GHJÃÂ°9·²��F�GHJ

�O»�ê´�
�³�	
�Çe©ªJ��êë§!�����6I���ÔP�¼×�Ì

üý��Ù:�Íq���Ù9Å�­CD�ØYÅÆ»¡å]N�ÃÂ°9¤6
¦�­ßq�ÀáhÞÁ��ÛÂ�ð½¶0³

»Ñå§±aH(	§l¤��-p©ªôJ¤�å�¦�ÌÙ:�Íq���Ù9Å�­CD»Ñå§��

ØYÅÆ»¡æÃÂ°9·²��/01a(�a	F:1���ûë§Ñö���y7ÃÂ°9·²�

¤¥¦�F�GH�È7��HN¦§å�Ìô��¯�=�¤�P©YXÓC���¤�å�

­����Ó�¢£ûëªÙ:�Íq°�¾½F�GHU�þ��v�á4�¤¥¦§ÃÂ°9·²��CDd

�
JC1D
E6�¤11��	H¦�g35»ý��¯�1�TUI-.¤¶¹©ªJå

æ�é§t���¯�=��Çe©ªôJ¤Pê´»¦�Ìô�ì7���������	�

�������ÅÊX����*ö¤(êëªJº»�Ú,ÍÕ[�Å�æa�� j�ûë�Ì

�

2. Gotoh K, Tanaka Y, Nishikimi A, Inayoshi A, Enjoji M, Takayanagi R, Sasazuki T, Fukui Y.
Differential requirement for DOCK2 in migration of plasmacytoid dendritic cells versus myeloid 
dendritic cells. Blood 111: 2973-2976, 2008. 

� ê�CD���»¡å£·´»Í4¦�Yv1�¤!"¦�­ CD»ØY¤¼|©ª�3�

­h**°*â0Á ·²�¤¥¦§mYv1�¤èë¦�ý��¯�1¤6
©ªôJ�u�ìí��¤

¶¹¦§åªÌê�CD���@�·���CDQË¶	¯	�%å´êç þê�CD�MÙ��

J@ECD°ê�CDJÀÙ�L»]0ûëªÌÀÙ� �0�H³��»¡å]N� Ã $�1C	"�

�1¤�1©ªôJ´ê��¤�é§åªCD�¼ª����N�¶¹�$�ÔP�¼×�Ì

#�� Ù:�Íq ��¶0³»Ñå§ ÀÙ� �6NMì¢�Ð��¼ª»j:§êï� '?1D�

�»Ñå§ ÀÙ� �ÐO©ªôJ¤�åA¦�ÌÙ:�Íq �� ÀÙ� �� �¾½ 	
N�Ð¦X��ûë

§Ñö���y7åïë��»¯�1»z¦§j�Jú½N���¤|û�´×�Ìôë»z

¦§�Ù:�0q ��� MÙ� »ÑÒª �¾½ 	
N·N���»��Jú½#$¤¸��´×�Ì�¤

Öö�MÙ� J ÀÙ� �N�»Ñå§��ª6I� �¾½ 	
N¤�×§åªôJ¤Pê´»¦�Ì



��

3. Kunisaki Y, Nishikimi A, Tanaka Y, Takii R, Noda M, Inayoshi A, Watanabe K, Sanematsu F, 
Sasazuki T, Sasaki T, Fukui Y.  DOCK2 is a Rac activator that regulates motility and polarity 
during neutrophil chemotaxis. J. Cell Biol., 174: 647-652, 2006.  
� �8Ç��é§�4
��å�1�û¹F³æ��g"Ö���©ª�½Ç�¼ªÌôë6

���
±0�¶0³¤�å���Öö��8Ç�N�·	
�n�1»Ñå§��¾½�IÎ�

�¢¤�óªôJ�Pê´»ûë§åª���¾½	
N»:§ª6I�ÔP�¼×�Ìüý��

Ù:�Íq ��
±0�¶0³»Ñå§�8Ç�N�·	
�n�1�Ð¦X��ûë§åªôJ

¤�å�¦�ÌÙ:�Íq ���8Ç���`�ÂÄÅÆ»Öª�¾½	
N���ûë§Ñö���y7

*Á¾ãâÞä�ÁãäÁ»ÑÒª¯±
b1%ÉÄÃÄv ��ù�¤ä¦§å�Ìûê»�Ù:�Íq �CDd4�

¤1�5�������N©ª�é�Ù:�Íq TUI�g3éR
15�»®¯Ä¤$Ç¦���


�1¶0³¤��¦�ô�¶0³¤�å§Ù:�Íq �ÄÃÄvJ}l¦�ÄÃvÍÆÇ5»CD	»Í�©

ªôJ¤Pê´»¦�Ì[\]åôJ»�Ù:�Íq »Öª�¾½	
N��%¦�ÄÃÄv��ù·Û0i�

?1�N»�IÎ�¼×���ÄÃÄv��1��j�»�ÕX#$¦�´×�Ì�¤Öö�Ù:�Íq

��8Ç�N�»Ñå§��¾½JÄÃÄvO�Ð�"µ	ûV�
H	����©ª�¾½	
N6I�

¼ª����"µ	ûV�
�$�ÄÃvÍ�&'	
¤¥¦�j����åôJ¤Pê´»¦�Ì

ô�QR��Ì���ÃÞ�­ßâ¿�Ã¿¿xÁJQ����(L�jJö¼(êë�Ì�

�

�

�-TAU¡��V��

�

� �RS�ì7J¦§�AU��å��Ù:�Íq»:¦§�¿?1DÇN�¶¹���ä»´H

�!�4�À¿?1DÇN�»Ô���Ù:�Íq���û��1%É}l6IÀJ¦§[dQ[

^�-TKL¤�×§Ñö�æÝ�y�±�?¯ÑÖÉ���P»è����¼ªÌ�



�������	
��
�
���

������

�

�������

��������������� � �!��������	
�

� ����"#	��$%� �&�'()�����*+�,-�

�.�/012������ �3�45����	
��*+,-�

���67� ���89�:� � � �;<��� � �&�=>���

�� �� ��

�?@AB��

�����NJ��5Èl�����X���õ<
����	
�

�Visual and Functional Proteome Analysis of Genome Integrity Network in 
Human Cell�

)QRST��

�UV�:MW���
õY� P� �[\]^_`\)]^Mcd��

�ifg� �jfg�  kfg� l� m�fg0RSn�

� � � � �op�� vwsttt� qvsttt� wxsttt� uqsttt�

� � � RST�� ������UV�:MyzMW� ��� {|6}�

~� õY� P� \)]^MO*]^RSUMcd� 6I1�^�

� � �+� ,� \)]^MO*]^RSUMbc� 6I1�^�

)Q�:�

� � 8-� .� \)]^MO*]^RSUM�c� CD1�^�

~�)QRST��� �

R

S

�

�

��

6��:�

���6�RST��� �

�RS�5��
�
� ����õ<
¤�g©ª�$�1�^J]^�6}�º�©ªgjIÎ������

�¼ªÌ���§lJ|ûëªTJTUm��j�j�Y������Ôõ<
�¼ö�

/N·7	§l�Y�»j�ªôJ�|ûë§åªÌô�Öæ����§l¤û¡!��

���õ<
¤�g©ª�$��ôë6��-TTUm�Y�TUI¤8�»��ûë§

!������CDd���$¤��©ª6�»¿×§Ñêï�ÊX�-TY�TUI·

�/p�/N�7	§l�Y�TUI�6���´×§å�åJ��êëªÌô�RS��

üý�§��*+�¼ªCDd������0�����N��J��0�.m�¦X�

��Èl��¸<J������¤�l¦§�P¬M«¬���$ì©ªÈl��n<J

����P¤�å�!�CDd�����õ<
»:§ªÈl��ÔÕ5n<J����

�����	
¤�P©ª���5�¼ªÌ�

����ÍÎ��
�
� ����0�R,·F�GHU��½����õ<
¤¸<©ª��������T·

/N¼ªå�TUm¤j�ê©��ôëê�������CDd�½�Öæ»¦å§åª

´»�å§�6�ÊX�ôJ�6×§å�åÌüý�gy�Ïv��a1=¤�¦§CD

9»zU5»a	�	©¤+1¦§òý��0¤�ì¦��0»��¦§�ù¦��©ª

��¤��N¦§��©ªRS3_¤,-¦�Ìô�3_��CDd�½�����»Æ

Ç¦§½�Öæ��0»�ù©ª´¤Pê´»A_ªÌ6����E��0»��¦§@

ì©ªÈl�¤EN6���n<¦�nß»��Èl��	
¤��©ª*+¤·\¦�Ì

ô�KL����ôëê�3_¤��l§î§����õ<
»:§ªIÎ�!���È

l��$ìJ��¤Pê´»©ªÌûê»�ôæ¦§�êëª�¨��E·Èl����

5�����	
��¤T�/N�TUm�½����§l�2'Jqr»�\§ªÌ�



�

��ì kfi456��RSì7��

�

� ô�RS��üý�,-¦��a	�	»Öª!�CD9�zU+1��ù©ª��¤�

�N¦§��©ª��3_J��0�.m�@ìûëª��Èl�¤EN6��n<©ª3

_¤��l§î§�CDd���»���õ<
»��©ª������	
¤Pê´»©

ªj������õ<
����	
J ¡J�:(»j��¦§RS¤�,¦§åªÌô

ë6�»�È¡�IÎ��¨���EJ��Èl��n<¤noRSì7�¼ö�®ÚÄ�

¾½0ÞhÎ*ÁãäÁ¤��QR¤3�����:�Ìs��h*��Á**s�ÄÚÛ+��ëwë���Úx½*Áâ½�Û½âã¿��Á¿�
� ��¤P»-Q¦�.e�âÞ�ÀáÁ¿¿�QR� ��Ì��Á**�+½âs����:�Ì��ÝÞ8�Q
R� ��ÝÞ348�QR� �¼ªÌ: ûê»�ÖöÊX�ôåQR¤-Q¦§åXÌ

�

�;<=J�:(M;<=º�>?��

�

@� ¡M¶¹��P»:(©ªRSì7�

� ®ÚÄ � ¡¶¹�����	
��
�
��¼ª��ô�RS��_�T·/N¶¹»

:§ª���õ<
»¦X��EO�����	
��P¤�;¦§åªÌ¦´¦nß»�

 ¡¶¹J���õ<
��$»º�¦§¦X��E·�ëê� ¡��$»�å§��

¤7é§åªÌ�

�

D�EöRS�6��õöRS�º�>?»F�ªRSì7�

� ���õ<
»:§ªøn	
¤�×�!��¨��E�ÄÛÂ¯·ÛÄ�Ú5�J��Èl�¤¸

<¦��ëê���¤Pê´»¦��ÛÄ�Ú5��¨ÛÄé1û�
a±	��QR348�Ìô

ëê�gj�6»1óªÙÚÛ�7&'��¨�R,þ¤|©j���T·7	þ�§l¶¹»

IÎ�¼ªJ��êëªÌ�

�fMRS»:¦§	�¦�RS´	CM?
	³��

�

� ½ÙÚÛ?
	³Ì¿â�ÚÛ?
	³ÌØ��ìÌ�



�� �RSQRJ��ÍÎ��

'

1.' Hong Z, Jiang J, Lan L, Nakajima S, Kanno S, Koseki H, Yasui A. A polycomb group protein, 
PHF1, is involved in the response to DNA double-strand breaks in human cell. Nucleic   Acids Res. 
36, 2939-47, 2008.'
� a	�	+1»�ù©ª!�²?1	����Ä,¯w ¤-�¦�Ír ÆÇ5»ðI7&'R,

�Ú,�Ì�»:§ö�5 ÖZØ
»>?¦§åªZ¤-�ÌÄ,¯w �ûê» Àpv · �ÛÙpt �½J

yl¦§����õ<
����	
»:§×§åª�©:À1J�ºnRS�ÌÃÄ JEN

6��¸<¦� Ä,¯w � ÄÄÃ ¤´	Cc	³»89Ì'

'

2.' Kanno, S, Kuzuoka, H, Sasao, S, Hong, Z, Lan, L, Nakajima, S, and Yasui A. A novel human AP 
endonuclease with conserved zinc-finger-like motifs involved in DNA strand break responses, EMBO
J. 26, 2094-2103, 2007.  
� ?1�N¿�bû»yl©ª ¯,Û û��1¤���¨��� ÄÛÂ¯ ¤-�Ì_*�:åy´

¤&ª ÛÄ é1û�
a±	�J vq°pqéR
�
a±	��	
�¼ö��7&'y´»

(;��¤�öyl¦§åª ÄÛ�Äw �²? ÛÙÄ ?³FH	
¤	
N©ªÌÃÄ JEN6��

¸<¦� ÄÛÂ¯ � ÄÄÃ �IÎ� ÙÚÛ ðI7ÑÖÉ�7&'�R,��J����¤-�¦�́

	Cc	³»89Ì'

'

3.' Hashiguchi, K. Matsumoto, Y, and Yasui, A. Recruitment of DNA repair synthesis machinery to 
sites of DNA damage/repair in living human cells. Nucleic Acids Res. 35, 2913-2923, 2007. 
� Ä�ÚÛ J �¯� �
�1�%É
�1��	/	Jstëª ÙÚÛ È��7���¼ª��ÙÚÛ

R,�½�Öæ»�0y´»·×§_ª´¤Pê´»¦�Ì��5û��1¤n<¦�Ìy

Q��Ä�ÚÛ J �¯� ���»ÆÇ¦§�0y´»�ù©ªÌ��

4.' Kamath-Loeb AS, Lan L, Nakajima S, Yasui A, Loeb LA. Werner syndrome protein interacts 
functionally with translesion DNA polymerases.Proc. Natl. Acad. Sci. USA, 104., 10394-10399, 2007. 
' ôX¬êë§åª0éHG	�/p�Y����¼ª à�Ú ��0��ö<� ÙÚÛ È�»:

§ª²?��	� ß J����¤¦§�=^Ö�0�½�Ã75��ö<��iá¾Þ¿*Á¿âhÞ�

¿ªÞißÁ¿â¿�»:§öl×§åªôJ¤gPÌ�

'

5.' Prasad R, Liu Y, Deterding LJ, Poltoratsky VP, Kedar PS, Horton JK, Kanno S, Asagoshi K, Hou 
EW, Khodyreva SN, Lavrik OI, Tomer KB, Yasui A, Wilson SH. HMGB1 is a  cofactor in 
mammalian base excision repair. Mol Cell, 27, 829-841, 2007. 
' 	
�n»Öª_*�0¤�ª�¦å3_¤,-¦§�!³�1
�¶b1��� ,�®�w

��0»�ù©ªôJ¤��N¦§gP¦�Ì�

�

�-TAU¡��V��

�

�¦Ì�

�



� �������	
��
�
���

������

�

�������

��������������� � �!��������	
�

� ����"#	��$%� �&�'()�����*+�,-�

�.�/012������ �3�45����	
��*+,-�

���67� ���89�:� � � �;<��� � �&�=>���

�� �� ��

�?@AB��
~�úCD�
�ZØ
»:©ª����	
�4���
�Dynamic Analysis of Drug Resistance-related Networks in Breast Cancer Cells�

)QRST��

�UV�:MW���

)}� ®P�

�-<�>Þ	4_`�F³æ�MV���
	RS�$M}I��

�jfg�  kfg� l� m�fg0RSn�

� � � � �op�� 49,000 45,000 94,000 
� RST�� UV�:MyzMW� {|6}�

~)}� ®P�
-<�>Þ	4_`F³æ�MV�

��
	RS�$M}I�
F³æ�1�^�

?«� é@I� n�$MRS�� 11S�	Cý�é1³�

� ?Y� ?I� n�$M*+� 6I1�^�

� Natalia Polouliakh�n�$MA�RS� Bioinformatics 
� Samik Ghosh� n�$MRS� 11S�	Cý�é1³�

� ¬�� B«� n�$M*+� 6I1�^�

)Q�:�

� ��� Ï� n�$M^1RSÛ�� 6I1�^�

~+_� ]P�

[\]^_`\a]^]�^RS

U� §l��æ��
³�³��

?	M-��c

��æ��
³�

V���1"#¶æµ
³�

 ¬� ªI�

n]�^RSU�F³æ�12]�

^*+,-ºnRSþ���M�

-�ñcd�

T1�^�

CD1�^�

� C� 
I�
n]�^RSU� §l��æ��


³�³��?	M*+{|W�
��æ��
³�

� �Ý�  I� n]�^RSU�F³æ�12]�

^*+,-ºnRSþ���M�^

�(÷RS��

T1�^�

CD1�^�

~Y¤� D� ^©_`EF]�]^ ]^yMy

|I

���]^Md6
^�

��G÷� ?å� n^yM�c� 6I1�^�

~H_� í	I� §\�q_`�N^RSU

*tRSU À�mI�^RS23

F³æ�mI1�^RS�H	�

CDF³æ�»´HNRSb	�M

b	�?	/	

1N^�

F³æ�V���
	�

I-� JK� nb	�MRS�� V���1"#¶æµ
³�

R�

S�

��

��

��

6��:�

� L�� «I� nb	�MRS�� ����^�



�RS�5��

�

� C»RF"�1�·
M��·
~�úCD¤�å§�?1�N��æ�	�MTUI-

.��¤�å�é³���1·²��M¶¹JEGFRF�GHU�þ»:¸©ª����	

În�n<J��4����¤�æÌ~�úF�GHU�����	
�MAPN·¡�»´
H$%�����	
�N4��¤�ó§
�ZØ
�¯�=���PJÚÛJ�ª
��

5	
�n<¤�;©JJj»�-»¶HbC	���½
���
¤¸¹©ªÌ

����ÍÎ��

�

� '�5»�2fO����ZO¤P���»©ªÌË ~�ú»:©ªF�GHU�þ��

��	
MAP��ìÌÌ TAM�·
M��·
MCF-7CD»�å§�é³���1Ý¸ß�
EGFQOß�����ßþvM<N5?1�N��æ�	��tRßþv£<»ÖªF�G
HU�þ�/�G�
³£<ÌÍ n°������TUI-.��»ÖªF�GH�5TU

IJ ¡�I����	
�n<J��/�G�
³£<Ì� ÌJÍ�´	C¤jJ»¦�

45����	
�<ÑÖÉ¤BMAP¤Þ�¦�¶¹����	
�W£J¡�»´H�$
%ÌS N4��»Öª����	
��J11�G�?±HM-�S	��5	
�n<Ì

T �úCDJÐ�CD�/�G�
³J�V³��³�$6�¡���ÌU ûê»�ôë

ê�����-³¤P·»<×¦����ÏöF³æ�N©ªôJ���������	


���D����1�$%¤�;©Ì�

��ì kfi456��RSì7��

�

@�45¡�»´H�$%»:¦§  
� EGFR �6I���� MAP ¤¬V¦�ER�½¤né���������	
¤$%¦
�Ì.e���� Version0.5¤�ì�: ûê»�N©ªW<�¼ªÌ 
� !±?1�»Ñå§��ô�MAP�$%����¼ª´����²�1�»�×§å�Ì
��»�EGFRJ ER�½¤yN����¤R?���½´ên<¦�ÔÕ
��å MAP
��ì¦��¼ªÌô�MAP��ì|}��EGFRJ ER�Èl�¤�×§åªJåæ�
�¤©ªQR��¡�-�ûë�Ìôë���W5���J���ª��È¡�RS�´ê

����¼ö�ô�8a»:¦§��
�
��1V	Õ��X\©ªôJJ�×�Ì6��

fË��EGFR J ER ��¤néªW<�¼×���åX�´� GPCR F�GHþ¤jn
éª¾Î�¼ªôJ�åP¦��ëê¤né� MAP J�×�ÌMAP �¨Y��6Iò¡
449�����¡ 282J�ö�g]¨Y�MAP�¼ªÌ 
 
D�V���1"#¶æµ
³�¡��^5��»�å§ 
� MAP ��ì|}»Ñå§���»	C��·-.��¤�å������·´û���
�bgJ¦�Ì 
� �3��������	
��
�
����*�ý�û�TURáZ��\a]^�[

YRJR»(÷¦�R?��¶��1�ú	H PathTEXT ¤(4ûî�\]P ,-»Þ�
©ª����"#	�¤$%¦��¼ªÌô�(4��MAP �y´¤�â5»·èM;<
¦��ê�:(y´�R?��¤^£»´�5·»¬5
�©ªôJ���J�ö�MAP
,-��ÙÃÄ�°¤���6ëªÌ 
� 6����´	C�����!ý���b	��Ë�ÆÇ���¤�×�Ì´	C�l 

»ûê»Õ����¤�æW<�¼ªÌ 
 



_�»´H¤$%©ª�é�CDd6I4����´	C1� 
� ��M´	C�A»:¦§���RH_b	��\]+_b	��EF]]Y¤b	��

�f¦§åªÌ*�5»�È�¼ªÌ-»��BûëªZ J¦§��C»RF"�1��

·
MCF`7CD2�ê\»ìí¦�ôJ�¼ªÌôë��!±?1���»a�ûë�Z
 �¼×����]!�"7�¼ªÌê\¦�C»RF"�1��·
26þ�¤��¦�
Jô{�C»RF"�1Çe�»Ñå§j�é³���1Çe�»Ñå§j�CDKL£g

�È7¦§åªôJ�Pê´»�×�Ì6��ôëê�C»RF"�1��·
2»Ñå§

�ESR1/ER�C1D
E�-.�È7¦§åª¢°�±²ûë�Ì6��ê\¦�C»RF
"�1��·
2���¤�å§�é§³�×�TUI-.�DC	1¤w¦§Ñö���

»õ<¦§åªÌô�2¤Þ�¦§�C»RF"�1ZØ
»:©ªRS���J�×�Ì

6��é³���1bcd
MCF-7CD2jê\�!§Ñö�é³���1�ÆÇ
�~T
KL»´H¤$%¦§åªÌ 
� .ß5»Ñå§��MCF`7 CD¤ ×§�TUI-.´	C��úeXE?1�N�ß
þv´	C�*�ûë�´	C�l¤,�©ª���\×�Ì 
�

aCDý1�H�È¼c�

� C»RF"�1�·
��¯°uJ}12L»�å§�?1�N��æ�	����ÑÖÉ¶�


�±a�����ý1�HÈ¼¤�×�Ì-»�?1�N��æ�	���ý1�H»�

å§��C1D
E¸A�¤¤(ªÖæ��CD���·ý1�HÈ¼�ÆÇ����¸¹

¤�×�Ìb�F1?1�N���ý1�H»�å§�!ßO5¼�öwt½MF;	ai9t

f�-?1M³a��1?1�N���ý1�H»�å§�wt½MF;	aiwtf¤\]Jº

»ý1�H����¤¸¹¦�Ì¶�
�±a����»�å§�!ßO5¼�öqf}g

�CD�ô��ý1�H¤�ªôJ��!�Ì6��C»RF"�1��·
CDr
�	

1»�å§�C»RF"�1Ý¸ß�CD���Båj�¤�N�é¶�
�±a�¤�å

§¸¹¦�w
�	1»v×�Ì��·
CD»�å§j}12Jn°�CD�ÑÖÉý1

�HÈ¼¤�×§åªÌ�

�

a?1�N��æ�	���c�

� ���
�
�»Ñå§��ßþv´	C��ì»°Ò§���æ�	�´	C¤*»¦

��z<N´	C�1ì%É�l¤�æ��������"#	�¤��»$%¦�ÌgB

Ó£�¾�
�¶���"µ	J�6���EN6�m�hÞ°*âÞÁ��%ûë�Þ¾ÞhÂ�°�+ð

�+F³æ��F:��õ1G»´	C¤�1¦���y7�Ô5²N�]!å1´	C��

ìûëªÌ:+$%¦�´	C������"#	�»Ñå§��£<»Ö×§�êëª1

´	C¤*»�4�<N¦�!C1D
E»:©ªßþv	
÷4´	C¤�£��lM�

hN©ªôJ���J�×�Ìûê»ý1�HdJ���æ�	�´	C��
��¤�â

5»�Ô��»©ª´	C��F³æ�¤Aî§$%©ªôJ»Öö�ý1�HdJ��1

´	C¤i�5»º»¦������¸¹»ÃÄ5»"µ	ûV�
©ªôJj��»�×

�Ì�

� ��
�
�,�fË´ê3_Q�·\¦§å�b�F1?1�N�÷4��»:¦§

��C»RF"�1�·
��¯°uCD»ÑÒªé³���1%É,�®Ý¸ rt66��ßþv

´	C�*���4¦�C1D
En<¸��jÕ�ÀÛt�tp�¤k�©wrtò7�C1D


E»:¦§Õßþv´	C�����M�l¤�×�Ì�®¯�"~�?	?õ1û����¼

ª,�®¤�å�ÅÆ»Ö×§�áà�"~�?	D³0��� Î�I�ÊX�b�F1?1�

N�È7¤|¦§å���fMF�GH����	
d� ÎD³0��¤»<×�!�å

Înjn<ûë�Ì�

�



� �3�-?1M³a��1?1�N¤né�Õ?1�NF�GH�I���»°Ò�3_

Q»:¦§���ìw�fg»wt½M�ãâ¿ß�f6���ËÐCDWÓ¤�å������¸¹

¤�å�Äßh¿°i¾ä±õ�	³»ÖªCDd?1�N¿�bû�ÃÄ5�ÂÓ_¤·\¦�Ì

�3_Q¤�å�EN6�£<»Ñå§qttò7�¤�?1�N¿�bû�n<ûë�Õ¿

�bû»léª?1�N¿�bû�¢l�upj�¤JÃÄ5»£<zÏ¤ÂÓ©ªôJ�

��»�×�Ì.eC»RF"�1�·
��¯°uCD»:¦§�¤BJn��ÅÆ��»Ñ

ÒªÕ?1�NF�GH�I»:©ªßþv´	C�*�¤7é§åªÆÇ�¼ªÌ�Ñ�

À�ê\ûë�C»RF"�1��·
��¯°uCD»:¦§��.e��æ�	����»

õ<n´��ë¤£Ç¦§åªJô{�¼ö�ôÝêj¾Î�CDWÓ�må'Ë��'ý

1�HÈ�¤�å�´	C¤*�©ªW<�¼ªÌ�
�
a<N0é³C1>��æµ1�»Öª?1�N��E�ßþv��c 
� C»RF"�1�·
MCF-7CD»Ñå§�HRGÅÆ»Ö×§	
NûëªF�GH�
���	
¤P¬�n6I»�å§���?1�N¤¸A©ªØ�¤�å�<N0é³C1
>��æµ1�¤�å�?1�N��æ�	��*�¦�ßþvJn°�ßþv�6066��
��6I�?1�N�ßþv´	C¤*�¦�ÌRas/ERKD³0é��n6IJ¦§MEK�
é³���1D³0é��
�³�	
n6IJ¦§�é³���1·²��?1�N»�
å§´	C¤��Ìåïëj 56�d»?1�NacH�S	
»�¦�MEK��|
�
S	
� �Ð»?1�NacH�B�©ª�3�é³���1·²�?1�N���%5
�¼×�Ì.e��È¡�n6Ijné§�é³���1ÅÆ»�å§j?1�N´	C¤
*�¦§åªÌ: C»RF"�1d
 MCF-7 CD»Ñå§�n°�ßþv´	C¤*�
¦�D³0é�¤�n6I�4�÷N¤��©ªÌ 
�

a<N5Ä����»Öª��¯uCD»ÑÒªé³���1��TUI�45����	
��c

� é³���1Ý¸ �M�ÚÛ-.acH�¶¹¤ßOö»o×§�þ5»�P©ª�é�

��¯°u�3CD¤�å§wtt�Þ�é³���1�ÅÆ¦�é³���1Ý¸ x5�t�w�q�v�

r�wq�q9�9xßO ��ßO	|»¨×§�ÚÛ¤�A¦�Ì���ÚÛ¤�å§õö�:��

N^RSU��pRS��J�ºnRS�<N5Ä��_¤�å�qsttt/g� ¡�I¤8�

J©ªTUI�ßOö»o×�é³���1»Öª-.÷N�´	C¤*�¦�Ì�ëêT

UI�é³���1»Öª-.N�÷N¤11S�	C	»Öö
�³C	��¤�×�

Jô{�¡ÊX�é³���1»Ö×§-.¤¥¤|©TUI��n<ûë�Ìé³���

1»Öö-.¤¥¤|©TUI�æÝ�åïë´���²�1�»Ñå§pò�¤�-.¤

¥¤|©j��v9p/Çe¦§Ñö��ëê�TUI»��¦§´	Cc	³»ÖªTUI

��J�:(@Ò¤�×�Ì��y7�CDqÐ��ÚÛ³���F1��
�¶b1RS�

*� ¡�I�9d·²��ÙÚÛR,�þ�Rb1RS�±²�	F³�CDçr�½J:

(©ªTUI�
�³C	»67©ªôJ��!�Ìô�8��é³���1·²�¤�ó

éJ©ª9d·²�J¦§��+�qð����Ä®��½�é³���1»Ö×§-.¤¥©ªôJ
�n<ûë�Ì�+�qTUI�-.��êëª~T��W �ô���ÙH»1r_»Öªq

rÃ7�ôå¢°�±²ûë§åªÌ6���+�qTUI�÷��
³æ��ûÙH»1�1

ì·)sÑÖÉF�GHU�	
»#$¤%&©��
���êë§Ñö�~T?³
»#

$¤%&©��
�|�ûë§åªÌÄ®��é³���1��TUIJ¦§¬êë�~T�

�Ä®�«
�j��W �ôX�ÙH»1r_»z©ªÜ��ôåôJ�¬êë§åªÌô

ëê�9d·²��-.÷N�ÙH»1��ÑÖÉqr
ZØ
¤��©ª¤�*�5�

��¤¸�ªJ��êë�Ìûê»�¨�9d·²��¶¹¤�A¦�����¤7é§å

ªÌ6��9d·²�Jyl¦§��	
¤¶¹©ª"#	
��û ¡�I"~�?	�

é³���1»Ö×§¶¹ûë§åªôJ¤�åA¦�Ì�

�



a¶�
�±a���c�

� ��¯°u}12»é³���16��ìI�I¤Ý¸¦�ß�TUI-.�ßO÷N¤�

Û``ªMÁiáâÖ�®ÁÞÁ�ßâÀ¤�å§��¦�Ìé³���1ÑÖÉìI�IÝ¸�-.acH·

DC	1���ªTUI¤�A¦�
�³C	��»Ö×§7³¦�-.DC	1¤|©T

UI�»67¦�Ì��y7�é³���1JìI�I»Ö×§¢£ûëªTUIÑÖÉ�

�-.DC	1»]!�%å�¼ªôJ�Pê´J�×�Ì6��?1�N��æ�	�J

TUI-.�Ê�­°Ä��J®ÁÞÁ�ßâÀ���l���y7�oT�÷4�¼×�wxTUI¤n<

¦�ÌR?���´	C¶��1�´êôëê��Jú½�é³���1·²�tF�GH

U�þt���ÛwD³0��»:(©ªôJ�Pê´J�×�Ìûê»�}12JC»RF"

�1��·
2»ÑÒªTUI-.��Ô¤�å�ôëê�CDO�-.DC	1�"�:

¤|©TUI�¤n<¦���D³0����¤�×�Ì}12�����Ûw�CDqÐ�*ª¾¿Á

	
¤��j�����·
2��Úhi½ßF�GH·®°ÀáhiÁâÞF�GH�½F�GHU�»

:¸©ªTUI��-.¦§åªôJ�§´×�Ì0�³C1M>�������½»Ö×

§���·
2��é³���1·²����÷N�l×§åª��
�|�ûë�Ì�

�

Ô�V���1"#¶æµ
³�¡��^5��JCDd6I4����´	C1��(÷

� h4´ê�´	C�l�Ù¤,�¦�Ìôë��]¨YMAP¤»�TUI-.�?1�N
��æ�	��0é³C1M>����½�´	C¤�l¦§���4�¤uX�Ù�¼ªÌ

ô�´	C�l¤�§�F�GHU�������NûëªJº»�45»´H$%�*�

�$%ûëªÌ�

�

�;<=J�:(M;<=º�>?��

�

@� ¡M¶¹��P»:(©ªRSì7�

� �RS��� ¡¶¹����	
JC1D
E��������	
�o3¤i�5»

»´HN¦��4�¤��©ª3_Q�·\»>?©ªJ��§åªÌ�

�

D�EöRS�l�õöRS�º�>?»F�ªRSì7�

� ��*�ý�û�TURáZ��\a]^�b	�J(÷¦�R?��¶��1�ú	H

PathTEXT¤(4ûî�MAP,-»Þ�©ª����"#	��$%�

�fMRS»:¦§	�¦�RS´	CM?
	³��

� �¦Ì�

�

�



 
� �RSQRJ��ÍÎ�

�

1. Satre, Kemper, Oda, Okazaki, Matsuoka, Kikuchi, Kitano, Tsuruoka, Ananiadou, Tsujii.
Connecting Text Mining and Pathways using the PathText Resource. LREC2008 Proceedings. 

2. Ken Suzuki, Samik Ghosh, Yukiko Matsuoka, Hiroaki Kitano. A comprehensive molecular map 
of crosstalk between the EGFR and the ER pathways in cancer cell lines. ICSB2008, Gothenburg 
Convention Centre, Sweden, Aug. 24-26, 2008. (poster presentation) 

3. Mariko Hatakeyama, Takeshi Nagashima, Kazuhiro Ikeda, Yoko Kuroki, Noriko Gotoh, Masaaki 
Oyama, Satoshi Inoue, Hiroaki Kitano. Difference and Commonality of Gene Regulatory 
Networks in Ligand-Stimulated Wild Type and Drug-Resistant MCF-7 Breast Cancer Cells.
ICSB2008, Gothenburg Convention Centre, Sweden, Aug. 24-26, 2008. (poster presentation) 

4. Masaki Oyama, Hiroko Kozuka-Hata, Noriko Yumoto, Takeshi Nagashima, Yoko Kuroki, 
Satoshi Inoue, Mariko Hatakeyama and Hiroaki Kitano. Time-resolved description of global 
phosphoproteome dynamics for network-wide exploration of novel drug targets against breast 
cancer. ICSB2008, Gothenburg Convention Centre, Sweden, Aug. 24-26, 2008. (poster 
presentation) 

5. Satre, R.; Kemper, B.; Oda, K.; Okazaki,N.; Matsuoka, Y.; Kikuchi, N.; Kitano, H.; Tsuruoka, Y.;
Ananiadou, S.; and Tsujii, J. PathText: Text Mining Integrated with Biological Pathway. 
Genomes to Systems 2008, Manchester, UK, March 17-19, 2008. (poster presentation) 

�

��-TAU¡��V��

�

� �¦Ì�

�

�



�������	
��
�
���

������

�

�������

��������������� � �!��������	
�

� ����"#	��$%� �&�'()�����*+�,-�

�.�/012������ �3�45����	
��*+,-�

���67� ���89�:� � � �;<��� � �&�=>���

�� �� ��

�?@AB��

vwCDMçÆCD6N����	
�ó$ìJ-
���

�Reconstruction and Characterization of Adipocyte/Osteoblast
Differentiation Networks��

)QRST��

�UV�:MW���

?÷� x��

�[\]^_`]è]^Mcd��

�jfg�  kfg� l� m�fg0RSn�

� � � � �op�� uxsttt� pxsttt� wvrsttt�

� � � RST��������UV�:MyzMW� ��� {|6}�

~?÷� x��]è]^M���^RS�Mcd� V���1"#¶æµ
³�

ô8� Î��]è]^M���^RS�Mñcd� V���1"#¶æµ
³�

)Q�:�

� y+� z`�]è]^M���^RS�M�c� V���1"#¶æµ
³�

~«p� ´÷�EF]�]^M���]^RS-1C	MUI�

cd�
����^�

��{¨� ²û�EF]�]^M���]^RS-1C	MRS�� ����^�

� |}� �¥�EF]�]^M���]^RS-1C	MRS������^�

��}~� �� EF]�]^M���]^RS-1C	MRS�� ����^�

����� x,�EF]�]^M���]^RS-1C	MA��

ñcd�
1����^�

��_�� �� EF]�]^M���]^RS-1C	M]^�1�����^�

R

S

�

�

��

6��:�

����� R� EF]�]^M���]^RS-1C	M��·�

bc�
����^�

�RS�5��

�

vwCDJçÆCDº�6N|}»ÑÒª ¡¶¹¤8�J¦��l5�6I����

	
��P¤�;¦��ë»-N¦���±H�?=��,-¤�æÌ�����H	�J

���H	����»�R»(÷¦��¶¤�ú�Ñö��»-.��Å´ê ¡¶¹��

��	
¤�<©ª�Ò��X�c�=�<�³1±mI�8���5»·èûë�¶¹:

�¤I�@Ò©ªôJ»Öö���O´ê�¬�¤Ü�¦��tg�����	
�ó$ì

¤�æÌûê»��êë�����	
�$ç¤��©ªôJ��Q>·
�³�	
»:

¸©ªIÎ�TUI¤
�©ªJJj»��ëwë�TUI�-.÷4�¸�ª#$¤��

©ªÌ6��ôëê�IÎ�TUI»�å§���ë�-.¦§åªßÐ�q��C��²

�1�¤K·¦�-.£<¤�æôJ����TUIq�� ¡¶¹����	
�ûê�

ªÓCNM�tgN¤�×§����	
�ÓC�-
¤Pê´»¦§åXôJ¤�5J©

ªÌ�



����ÍÎ��

� ���6��RS��¤�L¦§åªÌ�

�ìw�fg�

�ä���´	C��1�EF]]��

 ä6I1�^5��»Öª��y7�¸g34�EF]]��

&äTUI����	
�Ô��D����1�$%�EF]]��

.ä
�zÏJ©ª ¡�I��<�è]��

3ä�'¬]»Öª ¡¶¹����	
��<�è]��

�

�ìqtfg�

eäßO�H¤��¦� ¡¶¹:��¬]�è]��

hä
�³�	
TUI�
�»ÖªoCD6N����	
��lJ-
���è]��

iä6I1�^5��»Öª��y7�¸g�EF]]��

��ì kfi456��RSì7��

�

�ä���´	C��1�EF]]��
-.±a��´	C»�å§�]è]^J�¥��y7�ý1�H¡¤2�n��´�·

�©ªZ»ÖömI¤�ÃÄN��ëªZ´ê�vw�çÆCD6Nß�	ßý1�?1�
�C��²�1�¤ó¸¹¦�Ì��y7����Q�»|©C��²�1��ý1�?1
�¤�æZ¤¸é����ý1�?1�¤�L¦�Ì�êë�ý1�H´êÕRNA¤�A¦�

 
 

Affymetrix-.±a�¤�å§-.´	C¤*�¦�Ì 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
��e� ���d² 6N¢£�d²

vwCD6N Long  
term  

6N¢£�eßO"´ê�6N¢£¤	§�6N¢£

 192ßO 6��eßO���ý1�?1� çÆCD6N 

vwCD6N Short  
term 

6N¢£� ßO"´ê�6N¢£¤	§�6N¢£

 30ßO 6���ßO���ý1�?1� çÆCD6N 
vwCD6N Super Short 

term 
6N¢£´ê 56 �156 �306 �456 �1ß
O �ý1�?1� çÆCD6N 

Control ¤BC��²�1��æÝ�åX�´»�å§ý1

�?1� 
6N¢£�¦ 

 

��� -.±a��ý1�?1�»ÑÒªC��²�1� 

Q�� -.±a�»�å�ý1�H���d²



Õ§�C��²�1�»�å§�vw6N¢£�çÆCD6N¢£�CDý1�H¤&+

&ö'¦§�ëwë��¦�Ì¤B�8�-<�C��²�1�»�å§��¢£¤´Ò�

åCDý1�Hj11��	HJ¦§&+&ö'¦§��¦�Ìlm�137²�1��ý1�
H¤��¦�Ì 
�

 ä6I1�^5��»Öª��y7�¸g34�EF]]��
��y7¤¸g©ª�é�HF"��	�±�-���·RNA�����½�6I1

�^5���þ�34¤�×�Ì6ï�¶0³PPAR�TUI�¤Ó��»	C	23¤H
F"��	�TUI¤Ó»���ú�j�¤CD»£Ç¦�vwCD6N¢£��©ªZ
»ÖöF"��	�	
�¤¥©ªZ¤·è¦�Ì6��¶0³ OsteocalcinTUI¤Ó
�Runx2��uv¤no23¤HF"��	�TUI¤Ó»���ú�j�¤Runx2T
UIJº»CD»£Ç¦�Runx2��uv�Runx2�#$¤·Ò§HF"��	�	
¤
¤¥ûîªôJ¤·è¦�Ì 
� 6��siRNA¤¶0³ST2CD»£Ç¦�-<�TUI¤��
/01¦§-.N¤ÃÄ
ÖXB�ûî���y7J¦§vw�çÆCD6N�Q.$»#$¤¸�ªZ����Z¤

·è¦�Ì6ï�¶0³ OsterixTUI»z©ªsiRNA¤CD»£Ç©ªôJ»Öö�de

�OsterixTUI-.N�Ð¦Xµ¶ûë�ô�y7çÆCD6N�Ð¦Xµ¶ûëªZ¤
·è¦�Ì 
� '»¶0³PPAR�TUI»z©ªsiRNA¤CD»£Ç©ªôJ»Öö�de
�PPAR�
TUI-.N�Ð¦Xµ¶ûë�ô�y7vwCD6N�Ð¦Xµ¶ûëªôJ¤·è¦�Ì
� ôëê�11��	H��¤z+J©ªôJ»Öö�: c�=�<»Öö����	

»O�êëªTUI�vw�çÆCD6Nº�#$¤siRNA£Ç��»Öö¸g�!ª
ôJ�Pê´»�×�Ì 
�

&äTUI����	
�Ô��D����1�$%�EF]]��
ôë6�»�EF]]»§�A¦����´	C»�å§�]è]^»§´	C�"µH
C?1�J�vw�çÆCD6N»:©ªP¬�1±����	
TUIJ-.DC	1»
�:�¼ªTUI��A¤�×�Ì6��!C��²�1�»Ñå§ÏÐ»-.©ªTUI
¤�A¦�¢£ßO»�ó§ ¡��'lô×§åXTUI¤]è]^»§��¦�Ì.ß
5»Ñå§jk!%!�]è]^J�B�Öæ�(÷¤�×§åªÌ 
JwL�vwMçÆCD:( Î ¡�I�-. perturbation »Öª��TUI-.º�#$

¤±²©ª��¤�×§åªÌ'�5»��Osterix, PPAR�, Runx2, Dlx5, Msx2, 
C/EBP�/�/�, Id4Å»�å§�siRNA»Öª��
/01·-.c
C	»Öª�¶-
.¤�å���#$¤·Ò§-.÷4©ªTUI¤-.±a�¤�å§
�¦��êë

�´	C¤]è]^���» �¦§åªÌ 
JqL�]è]^´ê¼|ûë�ßO�HT²�:TUI����	
¤¸g©ª��¤�×

§åªÌ 
JvL�]è]^´ê¼|ûë���ß5»ÏÐ�-.¤|©TUI��´	C»�å§�-.

�:(
¤¸g©Y!TUI¤�<8�¼ªÌ 
J9L�]è]^´ê�'¼|ûëª�c�=�<»Öö��»uAûëª����	
¤¸g

©ª��¤�×§åªÌ 
JpL�-.±a�´	C¤�âN©ªú	H(Maror3)¤¼4¦�Ìôë»Öö�!TUI�-
.N�	ß÷N��"µ	H¤��»�âN�!ªÖæ»�×�Ì6�����TUI

�-.DC	1J�:��åTUI¤Q|ûî�ö�fMTUI»:©ª��¤ûê»

*�©ª�é»�GEO, ENSEMBL, NetAffxÅ�^y´	Cc	³º?1
¤¥¦§
²�»±
-³�!ªwx¤$%¦�Ìô�F³æ�¤]è]^»jÍÎ¦�]è]^

�jn°��âN���ªÖæ»�×�Ì 



.ä
�zÏJ©ª ¡�I��<�è]��

 ¡¶¹����	
��<��é�"���¼ª¶¹TUIÚÛ��<¤�L©ª�

é�F³æ�¤,-¦�Ì�F³æ���<É��'��ö�¼ªÌ 
Step 1. ÕTUI8´ê ¡�I��¤�A 
Step 2. -.±a�´	C´ê-.÷4�]!åTUI¤�A 
Step 3. Step 1J Step 2��të�TUI�ù�l¤ÚÛTUIJ¦§�< 

Step 1� ¡�I��<���Gene Ontology¤c	³»¦� ¡�I����·-.��
��¤�y��¦§åªÌStep 2��RS6��:�¼ªEF]�]^»Ööm£¦�-.
´	C¤ �¦�Ìô�-.´	C»z¦§�F³æ�¤��©ªôJ»Öö�339/�¶
¹TUI�ÚÛ¤�<¦�Ì 
�

3ä�'¬]»Öª ¡¶¹����	
��<�è]��

TUIO�¶¹:���<»��c�=�<_¤�å�ÌTUI»:©ª�òÈ¡���

¤·Ä5Q.»÷%¦� �·Ä5��\�§\
�.åTUIO»¶¹Q�¶¹:�¤Q

§©�¤kXÉ_�¼ªÌ�É_�gj�g��å¶¹����	
�$ç¤9éªôJ�

������]�mIßO¤Î©ªôJ%É���=».åJåæ�5¤w¦§å�Ì-»

��=»Öö¶¹Q�¶¹:��3°�²�»Ü ¦§¦6æÌ�ô�mIßO»z¦§

��y³5�_¤Þ�©ªZ%É��<©ª����	
�¨Y¤�ûX©ªZ�z�¦�Ì

'�5»��¨_�3_�c�=����	
�<¤ÃÄ5»�æ�é»���g»¸�ª

TUI¡¤5/´ê10/}g»¶Ï©ª¾Î�¼×�Ì¦´¦�<�tPPAR�»¶¹ûëªT
UI�¡�/¬êë§åª�é�g»����	
¤�<©ªôJ����¼ªÌ�ô��

RS���PPAR�»z¦§5�5�¶¹Q�¶¹:��åP¦§åª�¨Y�P¬¶¹��
��	
»z¦§�'5»TUI¤8O¦§åXÉ_¤,-¦�Ì8O¦§åXTUI��

.ä��<¦�j�¤Þ�©ªÌ'�5»�'�É������	
¤¬]¦§åXÌ

JwL�¶�
�±a��ßþv-.´	C¤*»�c�=_������	
�<¤�æôJ

��P¬����	
»���ª�¨� ¡�I¤
��

JqL�¿â�ÚÛ»Öª��
/01�HF"��	�±�-�Å���5»¸gûëët����

P¬����	
J¦§8O�

JvL�JwLs�JqL¤&ö'©ôJ�����	
¤¬]�

�

eäßO�H¤��¦� ¡¶¹:��¬]�è]��

3ä�3_��� ¡¶¹�¶¹M�¶¹�TUI-.»ßOïë�©�§Ý¶¹TUI

�-.´ê�ë§�¶¹TUI�-.��6ªml»��¶¹:���<�!�å��
�

¼ªÌ�ô��¶�
�±a���� æ�ÚÛ�*�¤ÅßOO��ÓC»�æôJ»Öö�

�<ß»£<C��²�1�¤F"�È�»Ööïê¦§åXôJ�ßOïë�¼ª¶¹:

���<¤��J¦�Ì��¦�ô�C��²�1��F"�È�¤O��¶¹����	


�<¤©Y§�TUI��lî��æôJ��mIN5»���¼ª�é�F"�È��

3ä��'¬]�O�ªTUIJP¬����	
�TUI�O»Ï<¦�´�¼ê´óé

F"�È�»Öö�P¬����	
�TUIJ�O�-.DC	1O��:�¡�°¤©

ªTUI¤³
?	�1�¦§vö�oôJ���G¦�TUI��¤zÏ»�F"�È�

¤né�¶¹����	
��<¤�×�Ì�É_»Öö��<ûë� ¡¶¹����	


¤� »|©Ì�


