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 *�98�:<;=25>�?�4@6BA�?�C1D�:7E5!�F���GH476/I
J@KHL,M�N
-9O�P1Q<A
?*C@K"RTS/N(U&N�%<A�?*C7VHW��,DYX�!,Z@[3\]+�D,:^E_!�F,��G"476B`�a (HTS) b�-
c�d&e7f5g�hYi1N
M&6Bj �
k�l +�mn-po
q�r
s�a�V/t,Mu6�v�2HK�wnx�N
-yA�?�C7V/z�{�e7f5|*}TS�~���V/���Hv�2HK�w&�5-
HTS K"�*��N(z�{�0*D,:@E_!�F���Gnb
�no1+���6�v,2"VB��SB�"j5�
a1%<�*�&KY-�#�$����1+Y�*�,Q G �� ;*�n���*����� (G-protein coupled receptor:GPCR) VB.u0�2_4@6BA*?*C
�^V���t�SB�(j3��[�\ A*?*C1b
0.6% ¡&¢Yi@6B£ 20 ¤(¥�¦�%<A*?*C@V9t�M��*§7¨<©uª�!�§�«9�<~
�1+*m�-YU��1% 20% %HA�?*Cu%Y~
�1¬ - 90% %u��[�\ A*?*C@V9|*®*476�v,2Bb*+�¯��"j�¢��
- � �
a,+"°*±&K k,² SB� 8 A�?�C (1 ³ M ´*µ ) 

K(¶�M�Nu·H-�¸H¹@KHº^6�v,2/b���o,+���6�v�2"VB��S/�"j  
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���'��������������������+����� �����'���
�����"�����0�  
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¼¼ ¼¼�½�¾"¿�À½�¾"¿�À½�¾"¿�À½�¾"¿�À  

#�$&%�E5!ÂÁ�'�)�Ã,Ä�KnÅ*M�N�-�Æ��,ÇBÈÉ\9EËÊ(X1Ì^¨BD�\HE5!Í2ÎW���DYX�!�Z@[�\ÏD�:7E5!�F���G
K,wnx�N"Ð�Ñ�%u��[�\ A*?*CÓÒÕÔ*Ö�D,:@E_!�F,�
G�+ ²,×�Ø i76BÙ�Ú�A�?�C�Û�bY��Ü�0nÝ
Þ&ß�K(à�ºu+
¯�6�w@�ËK
Q�x��"j ²,×&Ø i1�&��[�\ A*?*C1¬ _á ¹�QHâ�ãnä*å�K,w
6/æ�ç�A�%"R
è�29Q�6�E5!ÂÁ A�?
C�é�ê,ë^SBN
M^fH%�m�ì"í�î�§YÈ�X,Ì�¨�Dï\]%H��ðu+��7�_-*v�i1¢�+
ñ�2�S/N(ò*�T2Îó�ô�K<õ&x
NY~�öØ i1N�¯��"j�÷YøÍ·"¢*ù�-1��[�\ A*?*C1¬  E_!ïÁúA�?�C7V/z�{�0,K ²1× 41��û�%<â�ã�ê,ë��
a1m9üuý
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Ø i1N*m�M�Q�MYj*þ�%1w@��Q<â�ã�ê,ë,V/�@û�6Y��û�K�mn-"Ô�Ö�D�:7E5!�F���G
%<Ã,Ä�+*+�¯�6(ÿ3� á f
%<â�ã�Ù�Ú���������V<à�º�476	����b���6/jY4uQ
h�
Y-
��6����¢*+�K<º  i1�"Ù�Ú�A�?�C&%Hâ�ã����
VB��tTS/N�-BÖ1%HÞ&ß�K��9%1w@��QHA�?�C��&%"Ù
Ú�í�!1 �VHà
º*4*i������&%*QnMYâ�ã�ê,ë*b�+�¯�6Y¬
V����YN�-����
A*?*C@VHí������ � |�®�4@6�v�2Bbn�*�Í29Q�6Bj�����mn-<â�ã�ê,ë�K����,Q<â�ã
Ù
Ú��
� ����V9z�{�0�K(à�ºu+�¯�6(D�:7E5!�F���G/A�?�C*|*®�a=2�S/N�-�o
q�r
s�a 1) V/t,Mu6�v�2"V/��!�S
�(j  "$# - D�:7E5!�F���G/A*?*C*|�®�a,%"�*�uK G � � ;*�n���*����� Ò G-protein coupled receptor % GPCR Û
VB.u0�2_4@6BA*?*C
�^V���t�SB�(j GPCR &�',¨�E_!,m�(<$$)�%* l 0�Q9.u01 *�98�:<;,+��7� 2) - "+ ·�#�$����u%"R
è�2*SBNn�*�Í2,���  i76Bj GPCR %�-Y+u·	.&KY-�Ê Á/ªËÈTEH�/������-�Á�8T¨"�B�
����-���/T\]F��9�
���1Q0��-�M�h21�6 biogenic amine V43�5&%�E,6u�TÁ925476HÔn��%<�����umH$27*r
% 829�+�:=S�f ��� Ø i,N�¯��"j "$# -<â�ã�����V9æ�·<;�=�K(à�ºu+�¯�69Ô�>&%HA�?�C���2*SBN
-1vBi % biogenic amine �����&K�?
t�4@6/?�@ E,6u�TÁ Ò Ê�A(F
Dï\,��Ê��� �A(F�D�\ Û&VB��t�4@6�v�2HK
S/�"j
41Q�h�
Y-�B�ó�E,6u��Á A�?�C�2_Ô�C�D*$7V9?uh�Eu�<A�rnâ�ã�í�!1 F�!�D�¬  -"z�{�0�Q^EG6
��ÁúA*?*Cu%H × V"-�o
q�r�s*a�V/t,M�N(��!�SB�(j  

 II II
¼¼ ¼¼�J�KJ�KJ�KJ�K  L Û�â�ã����u%(à
ºT2,8�¦  M ��$�%HA�rnâ�ã�Å�w4N�ë k�O�P b Q�û  i1N�M&6Hí*!u �F�!�D Pharmaprojects Ò 2002.03 Û 3) ¬  .10

 ��98�:<;1%�R�S,+"��)ÍS�- biogenic amine �����,+���6(Ên��TYX^Æ&E9�(-9Ê Á/ªËÈTE9�(-^Á�8T¨"�"-��
D, �¨<�"-VU�D�WÍEH�"-9��/�\ÏF,�n%X*�����&K?�t�4@6 1461 A�?�C7V	H × S 4) -4Y�Z Ò Ù
Ú@�7�5Û&2
S/�(j  

Ô�`,-	[�Z Ò Ù�Ú&Q7S_Û
mYÔ�C�D�$�í*!u �F�!�D Available Chemicals Directory Ò ACD 2002.10 Û 5) ¬ 
Ö1% \�]&+<A�?�C7V/|*®TS�- 212914 A*?*C@V<[�ZT2*S/N"ºu�"j  

�^8�_2` 100 a 1000 K�ÿ�b  

� ��c�_�Ñ 6 d�e�f  

�gc�_
¥&m C, H, N, O, S, P, F, Cl, Br, I K
ÿVb  

� ��Ð�SBN h�i Ø i1N�M&6�A�?*C@V 1 d�K�¢^2Hû�6  

� ¸4jlk�mn¡�n
A*?*C�-
��o�mn¡�n
A*?*Cum�p7f  

�gq�õ�Ú&%�r�MY�2s�80t�ì(!u 4u7VB¡lvnA*?*C@V�p7f  "$# -9â�ã,b á ¹&Q(P2`,%<A*?*C
�&¬  -Y�ZT2*S/�<A�?�C��7V9z�{7w�f_|*®1+�¯�6<�
a�VBâ�w�476x 0�+�- ACD %<A*?*CÓÒ Å�w4N biogenic amine �����2e�y&% GPCR �*;�Û�V	[2Z�2�S/NH��tTS/�"j*þ�%
��û(-[�Z&m(~�z,K�{�7�Ù�Ú^V4|�b3S/N"Ù�Úub�QnM32 ü�} Ø i1�<A�?�C��u+�m*Q�f�- +�~ %��T�_-�[2Z
2*S/N�M��<A�?�C��&%�-�K,·BÙ
Ú^V<��¶nA�?�CubH¡�¢Yi,N
M��(j  � Û
80t�ì(!u �%Yà�º  �V� - 215 ¥�¦�%<8�tnìY!u Ò â�ã � ~ _*Û�V4s × SB�(j  

� MDL Molskey6) % 166 ¥*¦  

� C�7�A�r2bYÑ�% 7 ¥�¦ Ò ClogP7 � , CMR7), Topological Polar Surface Area8), Molecular Weight9), 

Hydrogen-Bond Acceptors9), Hydrogen-Bond Donors9), OH 2 NH 2 NH2 %<?��nÑ�Û  
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� Cerius2/Diversity10) +V�&û��(8�tnìY!1 �% 42 ¥*¦  � Û�o
q�r
s�a  

o�q�r�s=29mn-Yr�sV� Ò Æ����n©"!1 <Û�bYr�s*í�!u *VHo
q,0�K<|�}�4@6Hr�s�`�a�+���6Bj*í*!1 �V
|*}�4@6u2H¯�K
mn-�æ^·/r�su%<z�{&V���f Ø E^612ÎÞ��u+�¯�6Hí*!u *V9|��^w7��K
Zl/
G2tVU Ø i,N
M
6/j�r
s1Ê"X�AuE��2UYé,% ��£@V4� Ø QnM Qbag Ò Query by Bagging Û=2ËM�� ��a,b����,-V� ²�� K,w(x
N ��� Ø i,N
Mu6 11) j  

Ô*Ö�D,:@E_!�F,�
G�+&��[3\ A�?�C&mHÑ1¤�aYÑ���¤YA*?*Cu%=��
9Ñ���d
J�µ&%<ð*?TS/¬��
ø2E2��-��� %(o
q�r
s�a&V9ç�t�4@6u2Ë- � � E5!ÂÁ A�?�Cu% �¡�29Q�6BA*?*C Ø ��·<¢�ç¤£
+���612¦¥�§3SBN^S
¢T�]j,þ�v<+
-ÍEG¨1�nZ�EH��GH47612<¯
K�f � %,w7��Q¥�b�%�©��HV	ª  4^w7�_Q<`�«�V4����S/�"j  ¬ Û
|�® Ø i1�<A�?�C&%�®  

[2Z&K9¡&¢Yi@6BA*?*C*4��,N�bn~
��0�K<Ù
Ú�Q@S*2¦¥�b Ø i1�1·Y%
+�m�Q�MYj4[�Z�2�S/N�M��<A*?*C
%l-n+
-�¯°Y�Z  S Ø²± %<Ñ2u&b�³*M@·Y%�K(¶�M�NV{�C*Ù�Ú�D��@V/�1M�-
~�z1K<Ù�Ú&b"ü2}&+�¯"i$�"z
{�0,KHÙ�Ú�A�?�C7V/|*®1+�¯��72,����6�v,2Bb*+�¯�6Bj�þ&v"+�-[2Z
A�?�C&%=��
�¯°Y�Z  S Ø�± %<Ñ
u&b�³�M�f�j 500 du%�-Y¬ µ´ �n��¶uQ Maybridge · 12) % 20 A�?�C7V/|�N*- Cerep · 13) K
N�Ê ÁBª�ÈÍE
�9������-�U
D�W=E9�9�
����-B��/T\]F��9�
���1%�¸�¹�?�t@V�|2bÍSB�(j/A�?*C�´*µum 10 º 6 » +�¼ # |
bÍS�-�½�¾�¿�{,%VÀ�Á�u7V�&ûn�(j  

 ÂÂ ÂÂ
¼¼ ¼¼VÃ�ÄÃ�ÄÃ�ÄÃ�ÄÆÅÅÅÅ²Ç�ÈÇ�ÈÇ�ÈÇ�È  L Û*r
s�É
µ Ò ROC Ê<Ë�Û  Ì

1 K ROC Ê4Ë�Ò Receiver Operating characteristic curve Û_V/��S/�"j]í*!u �V94��,NHg7x��^2H¯�% ROC

Ê4Ë�m�t��VÍ�UV¨u�YZ3E9��G"aÍ2_o
q�r
s�a,mYÔ�Î�476Bj Ì 1 K�m(í�!1 /Ñ&b 48000 ]&%72H¯
% ROC

Ê4Ë^VB��SB�(j Ì 1 +�mn- o�q�r
s�a,m ROC Ê4Ëublt���Í�U�¨1�nZ�EH�
G"a@w&�,f�Ï@K��
ø�S/N�M&6Bj
4uQ�h�
Y-<í�!1 9Ñub ÐuQ�MnÃ�Ä,KYÅ*M�N
-Ho�q�r�s�a�buwu�G³�M
r
s�É
µ7VÑ�@�SBN
Mu6�v�2/b�h*¬
6/j  

FalsePositiveRate

T
rueP

ositiveR
ate

ÒÔÓÖÕØ×
ÙÛÚÝÜ°ÞÔßàÚÝáÖâØÚäã

åå åå
4444 ¼¼ ¼¼ #�&#�&#�&#�& æ4çæ4çæ4çæ4ç ����è�é m�ê¤Y1{ ÒëY�Z�2	¥�§ Ø i7��[$Z,Ñ$ì

U�[2Z
Ñ�Û -îí é m4ïlY�{ ÒðY�Z�2µ¥l§ Ø i,�
Y�Z�Ñ�ì*U2Y�Z
Ñ�Û �

ñóòóôÛõ÷öùø
/ ú ôÛõ÷öùø (%)

ûü ý
þ ÿ�
��

/����

(%
)

�����
	� ����
���

�������

 åå åå
2222 ¼¼ ¼¼��������������������� ���� ����è�é m"U�í�!1 2-n%"|*} Ø i,�ní*!u �
%"ð*?�-�í é m<U�Y�Z0-n%"|*} Ø i,� �
Y�Z&%<ð*?�j 43���"���
������"������� %<>�! �
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" # #

"
#%$%&

' ' (
)

'*
)

� Û�WY��!
{  Ì
2 KVWY��!
{1%H� +7V/��SB�"j Ì 2 ¬  t��VÍ�U�¨u�YZ3E9��G<auK�wnx�NVY�Zu% 90 ½�%Yí*!u *VHà

� × 4,��û
K�mn-9U-,1%(í�!u �% 90% VHr�suK9��t�S9Q-.<i��*Q  QnM@v�2/b*h�¬16BjnÔ�`,-Ho�q�r�s
a,+�m�- 90 ½�%�Y�Z7VHà�� × 4u%*Kn- U*�1% 20 ½�%(í�!u *VB��t�4�i$�nM*M�v,2/b�h*¬,6/j�v"%uv�29mY-
Ù�Ú*A*?*C@V�Q�6H�3f0/3f ² ¶1.�6 x 0�%32&K�mn-Bo
q�r
s&K�wnx�Nnr
s�V/�@x��"`ub�t
��Í�U�¨1�nZ
EH��G�w&� z�{�0�+���6�v,2"VB��SBN
Mu6/j  � Û
|�® Ø i1�<A�?�C&%<Ù�Ú2�®  

[2Zu%�-Y+�¯ØY�Z  S Ø�± %<Ñ�u&b�³�M 20 A*?*Cu%�{
C�Ù�Ú7V�|2bÍSB�(>4!1- 8 A�?�C1b biogenic amine

V@EG61��Á/2_4@6 GPCR K"RTSBN 1 ³ M + 50 ½Ve�f,%�¸�¹2?
t7VB��SB� Ò l L Û j3v�iumn-�o
q�r
s*a
K,wnx�N�f�j^K�t��
: Ø i76BA*?*C@V9|���v�2/+�-�³�M(ü�{,+"Ù�Ú�A�?�C@V ²1× 4�v�2/b�+�¯�6�v�2"V
��5�4@6/>4!&+���6Bj  

 66 66 »» »»
¼¼ ¼¼87 97 97 97 9;:=<:=<:=<:=< 20 >-? @>-? @>-? @>-? @BAAAADC4@�E�F Ã�ÄC4@�E�F Ã�ÄC4@�E�F Ã�ÄC4@�E�F Ã�Ä  

 

 

 

 

 

 

 
10-6M G�H�I�J�K�LNM�OQPSR�TQU�V�WYX % Z\[�]�^`_badcfe�g�hQi�jkH�l�mNn 0 o 100(%) H�pkq  Gsrst\u�v�wNxzys{}|Q_
v�r�PN~s��� biogenic amine J�KfL�HS�����}�b|�_�v�������Gf��R�c  
 �� ��
¼¼ ¼¼���Å"¿��Å"¿��Å"¿��Å"¿  � ���1+*m�-Ho�q�r�s*a�V9t�M&6�v,29K,wu��-HP�`,%HA�?�C��u¬  Ð�Ñ&%&��[�\ A*?*C@V9z�{7w�f_|

®�476H��a&VBü1ý�+�¯��"j^v�iumn-9#�$&%�E5!ÂÁ�'�)
Ã�Ä,KYÅ�.�6�� Ð
Ñ&%&��[�\ A*?*C@V<à�º + -nÖ
K��9%,w7�_Q<A*?*C
�^V(D,:7E5!�F���GH4*i��"Ý
Þ&ß*+�E_!ïÁúA*?*C@V ²,× E^6(¬��12ËM�� �4�@K<R*4
6S����a1%8�Í2_¶=2 Þ�� Ø i76Bj " + -"80t�ì(!1 "�3[�\ÎVB¥¤�"|*}TS/N8���-�7V/�,M�-<A�?�C�2H ��
8@:<;=29%�����?�t&K��>�476 ¯�����%���6 ± 80t�ìY!1 "��[3\ V ²,× SË-<A*?*C�|*®�a1%D��e,V94*4
û�6���b�+���6Bj  

  �¡ �¡ �¡ �¡
 � ���um�-£¢¥¤4¦�$ , � . 2_�u¸
+"�@x��u·Y%
+��7��-��1¸H���V�@%�¢=¤4¦�$ , � . %8§4¨ � ©�-3ª¬« � ©�-

-`¨ � ©�-D®¢ � ©�-°¯¬¢ � ©�-YP�± � ©�-°²£³ � ©�-°´�o � ©uK`µ�f�¶�·�M��7SB¢Y4
j1¢���- � ���1%"� �
0�ÊY�*í,Ê�V`¸D¹ Ø i1�4º8» � © , �]����� . -¥¼S½ ¾@V�¿�M���� ²�� � À�Á , Â�Ã�P*r�A�rn����� . -sÄ��-ÅÆ V�¼���Ç-¿�¯n¢^SB��«�È � © , �����
� . - n4É&Q�¼S½-¾�V�¿&¯�¢7S/� �0Ê � © , Ê�D4Ë¤t"D°¦�$ . -Ï�u¸9�
���7K"í�!1 F�!�D�%H��t7V`Ì��D¿�M�� *5!�*�$"������������0-pÅ�w4N �]� �	� �@��&�Í�ìY!�§�«9�
§
D�Ë�U�� , � . K¥¶�·�M��7S/¢Y4
j �

Compound 1 

Compound 15 

No ÎSÏ`ÐSÑ=Ò Ó Ô Õ1ÖQ×sØ�Ù�Ú Ó Û Õ1ÖQ×sØ�Ù�Ú Ü0ÝSÞ Ù�Ú�ß8à�á
â3Ú
1 86.9 90 42 13 38
4 75.0 70 0 0 26
5 73.2 47 3 64 55
12 67.3 66 0 0 0
15 66.1 96 21 23 60
17 65.5 0 0 86 20
19 64.3 52 0 21 52
20 60.7 96 79 0 13

島貫
テキストボックス
－46－



ã Ç�ä-åã Ç�ä-åã Ç�ä-åã Ç�ä-å  

1)N.Abe and H.Mamitsuka, Query Learning Strategies Using Boosting and Bagging, Proceedings of the 15th International 

Conference on Machine Learning(ICML98), pp. 1-9, 1998.  

2) Fauman, E. B., Hopkins, A. L., Groom, C. R., Methods Biochem. Anal., 2003, 44, 477-497. 

3) PJB Publications Ltd., 18/20 Hill Rise, Richmond, Surrey TW10 6UA, UK. æ http://www.pjbpubs.com/ ç  

4) GPCRDB æ http://www.gpcr.org/, Horn, F. and et al., Nucleic Acids Res., 1998, 26, 275-279. ç�èké0ê°ë�ì0í  

5) MDL Information Systems, Inc., 14600 Catalina Street, San Leandro, CA 94577, USA. æ http://www.mdl.com/ ç  

6) Durant, J. L. and et al., J. Chem. Inf. Comput. Sci., 2002, 42, 1273-1280. 

7) Daylight Chemical Information Systems, Inc., 27401 Los Altos, Suite 360, Mission Viejo, CA 92691, USA.

æ http://www.daylight.com/ ç  

8) Ertl, P., Rohde, B., Selzer, P., J. Med. Chem., 2000, 43, 3714-3717. 

9) Lipinski, C. A. and et al., Adv. Drug Delivery Rev., 2001, 46, 3-26. 

10)Accelrys Inc., 9685 Scranton Road, San Diego, CA 92121-3752, USA. æ http://www.accelrys.com/ ç  

11) Abe, N., Mamitsuka, H., Proceedings of the 15th International Conference on Machine Learning (ICML98), 1998, 1-9. 

12) Maybridge plc, Trevillett, Tintagel, Cornwall PL34 OHW, UK. æ http://www.maybridge.com/ ç  

13) Cerep, 128, Rue Danton, BP 50601, 92506 Rueil-Malmaison, France æ http://www.cerep.fr/ ç  

島貫
テキストボックス
－47－




