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1. ��bc%���c�
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�`c�

(1)��c� (�`23O )
�G�efghi9j=90����efghi9j=90C�¡E¢G�G�efghi j 0����efghi j 0C�¡E¢G�
HI£i¤C¥¦§¦¢¨©��Cª«¬�¢��gh®¢¯°��
�%���gh¢±²¨4%³´��µ¶·¸®¢¹º»%G�C�
¼�EFHI·¸½¾¿ÀÁ�����-./01234�56$7892¼�EFHI·¸½¾¿ÀÁ�����-./01234�56$78 2
C��E¢*�¬ÂÃF¢Ä9Å9ÆÇ%ghCi9j=90�ÈÉ¬Ê
���Ë¢�ËÌ %ÍÎ�ÏÐ½JKCÑÒFÓ%�¬Â���ÔFÕÖ
× ØÙÚ4�CÛÜE OECD (Q)SAR Application Toolbox�%ÝÞ�C×¢ØÙÚ4�CÛÜE¢OECD (Q)SAR Application Toolbox�%ÝÞ�C
ßàEFáâ�E¢ã1äå9¨%JK��EÖ×¢OECDæ³çÀÁÖèã
1äå9?� 9é%ê
ë�ìíEFÓ%�¬Â

(2)��c� (�`21O )
�G�efghi9j=90���efghi9j=90Cî�¢G�HI
£i¤%ksïC��¬��Ó�¢¨©��Cª«¬�¢���gh®
±²¨4%³´·¸½¾¿ÀÁ¢ÃF¢Ä9Å9ÆÇ%ghCÈÉE¢�
�¬JKÓÑÒF/01234�56$7892ksïCs`¬Â
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¢��%G�C�	¬��Î%�

C�óEef=90BASiC�EÖ*�E
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½¾¿ÀÁ¢ÃF¢Ä9Å9
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FÂÀ�¢���?�@±%����
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!?@A6$B9#/012%ksïCÆÇ%ghCÈÉE¢��¬

JKÓÑÒF/01234
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c1

� �
2����BAS%�ó� �
2����BAS%�ó
� BAS:basic active structure<�ó
%34
����G�Cð5�EFef= 0BASiC� ����G�Cð5�EFef=90BASiC

=>!?@A6$������G���/012� =>!?@A6$������G���/012

� =>!?@A6$�6%78µ¶C9DEFHI���

/012��%	/���%:�� /012��%	/���%:�
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¹G�i9j
G�efghi9j=90�%�J¨4141þ

GOT Increase Normal Decrease

Male Rat 9 128 4
Female Rat 4 128 9

GPT Increase Normal Decrease

Male Rat 23 114 4
Female Rat 24 113 4

¹�ð;< Increase Normal Decrease

Male Rat 72 68 1Male Rat 72 68 1

Female Rat 84 57 0
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=>75?@@$%A

2B%CD]E ñFG× COî×2HI%2B%CD]E
H:JKLM�Ë ��N]E OPQ4]E

O2H-c3::--CO2-N3H

: (colon) ×RSû]E�
TMUV¾¿

��WXæ×

��N·4
TMUV¾¿

TMUVYUZ

� SMILES¾U�Ðè¨©[½\µ]^
�&'_`¾UCa�
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=>75?@@$%bc=>75?@@$%bc

1 ������	
��� 3224�1. ������	
��� 3224�
2. �������������	
��
259��������

3% < P(fragment) < 97% .
3. �	
��� ��!"#�$%&
' 0 9()* +�,-. 
' Rij > 0.9()*/+�,-.0�	

��150����

4 "#�123456�7898��:;4. "#�123456�7898��:;
5. <=>�158�!�	
��?��@
A3.B,-A3.B,-
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Compounds and activities
(SDF fromat)µ¶%dÁ

Extraction and selection of 
linear fragmentsList of BASs

(S o at)

(i)

141 compounds

linear fragments

Compound RBC HGB HCT frag-1 frag-2 … frag-158

(i)

1 nor nor nor Y Y … N
2 dec dec dec N Y … N

(iv) Rule generation by 
cascade modelSet a BAS candidate

and refinement
(ii)

(iii)

(iv)

Rules
Refinement of a 

seed structure in a rule

Rule map
By SOM

Supporting structures chart
XYZ 12 / 34[\]^�-37_9!



ã0�9�£i¤: efÐ�gh¨C³ó

OH: y
acid:c2hi

y n
CO 60 40
Me 50 50

[ ] [ ]

O y
jkl

mnkl
COO 60 40
acid 60 40

IF [CO: y] added on [OH: y]
Cases: 100 � 60
THEN

BSS
CO 9.60
Me 0.00

[acid: y] 60% � 90%, BSS = 5.40
[COO: y] 60% � 93%, BSS = 6.67

Me 0.00
COO 6.67
acid 5.40

JÉ��

y n
CO 60 0

¤9¤o 
Between_

OH: y, CO: y Me 30 30
COO 56 4
acid 54 6

Groups sum of 
squares

XYZ 13 / 35[\]^�-38_9!

p56$%GOTæÓÕ�Óoè¤9¤
Rule 1:     Cases: 60 -> 3
IF [C4H-c3: y]

added on [C4H-c3::c3H:c3: n] [N3H-c3::c3:c3H: n] [O1: n] [c3H:c3:c3H:c3H: n]

$¤q@â��æ3¨4

added on [C4H c3::c3H:c3: n] [N3H c3::c3:c3H: n] [O1: n] [c3H:c3:c3H:c3H: n]
Then    GOT_FR:  0.93 0.00 0.07 ==>  0.00 0.00 1.00 ( none inc dec )

then LIVER_Wt_FR:  0.55 0.45 ==>  1.00 0.00  ( inc none )
h C4H 3 3 0 05 0 95 1 00 0 00 ( )then C4H-c3:c3:   0.05 0.95 ==>  1.00 0.00 ( y n )

�ð;<
ÓrÉ

ÊÁs�æ×mnkl½®®ÊEt\µYKu
Ìv/012CwÕÖ��C%�

orthoI� ÓrÉorthoI�
xÞî

Ê%â�EÖ¨©[½BASyzCÌ�EÖèt+
Ê%A×GOT{|æÓ&ËBAS�EÖY}D
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Supporting Structures Chart of Aniline
? ~ i{|¨4�£? ~@i{|¨4 compounds showing hemoglobin decrease

���?�@
CBAS�}D

�£? ~@iYh¨4 compounds with no changes in hemoglobin�£? ~@iYh¨4 compounds with no changes in hemoglobin
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56$%28T�����G�
O ����%G�Cð5�EFef=90s`

� ¹G� µ¶�
liver toxicity still on going
� ¹;< (LIVER_MR/FR)
� GOT_MR/FR
� GPT_MR/FR

� �G� µ¶�
kidney toxicity workingkidney toxicity working

� �����G� P��� BASiCæ*�
� ��� :RBC MR/FR)� ��� :RBC_MR/FR)

red blood cell count depression
� �£? ~@ (HGB_MR/FR)

hemoglobin
�$#å $ (HCT MR/FR)

FsE�Endopoint��æ� !"#$
*�%µ��½&Ë�ð�CÛÜ�

� ��$#å6$ (HCT_MR/FR)
hematocrit

� �/��� (RC_MR/FR)
reticulocytosis
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ef=90%*�ef %*�

� BASiCef=90 http://www.dm-lab.ws/BASiC/
� Basic Active Structures in Chemicals
� T�������Cð5��������G�CÈÉ

� 	��æ×�����%¦�Z ¹G�×��]^��� 	��æ×�����%¦�Z�¹G�×��]^��

� �]
� �90i9j &¤9¤� � 0i j &¤ ¤

� BAS table
� ����SMARTS³´�������
¨4i¨4i

� P�%BAS�Misc.æ¬�Ö%ð5
¨4C�#Ê�½îö+
-� 4 ;Ð � a-�¨4%;ÐË×æ��Ë�a

�  @@$

� BAS¡%���P¢
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C	D EF
GH��IJ�K�L�!MNO

HGB_FR-dec (29)

?å 9¤q91¤%G�
×G�efgh?¤9�æ

Æ£�ß¤ÀÁF

NHR

X RH2C X C
H2

OHOH

X
O

HGB_FR-dA (0,2,11)

2

HGB_FR-dC (0,0,3)
X = NH,O

HGB_FR-dB (0,12,4)

X Y

HGB_FRdC (1,26,5)

dB�dD%BAS×�����dB�dD%BAS×�����

D

i-Pr Me

(l, m, n) ×(rÉ,¥h¨,{|)¨4i. dB�dD%BAS×�����
���¬¦4Ó&Ë§

dB�dD%BAS×�����
���¬¦4Ó&Ë§

i Pr

O
P
O

O

i Pr

O

i Pr

Et N
OH

OMe

O
O

t-Bu
O
O

t-Bu Me
Me

Br Br

S
O

O

H
N

H2N S
O

O H
N

NH2# 31
# 108

i-Pr i-Pr Me O

# 22 # 41 # 98 # 116

HGB_FR-dMisc (6)ÎU%BASæã¨9ÀÁÐèG�¨46þ+
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HGB_FR-nMisc (9)
ÎU%BASæã¨9ÀÁÐè©G�¨49þ+
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BASiCef=90ef

Ú C� ef%Ú\��@$C�Ò

� ªEèã1äå9%«´

� =>!?@A6$%¬���9��6%ß®

� ¯°±»%�@$n²� ¯°± %�@$n²

� -���%n¿

¬�Ö³´æFs;Ï� ¬�Ö³´æFs;Ï

� ef=90Çµ

� ã0�9�£i¤�Ìv/012���>¶@?
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=>!?@A6$B9#�×> ? 6 #

� ·¸%�¸C¾	 ·¸%¹ C¾¬klJ
� º»æ?592×¼

� ½¾æ?592×¼

?5 2×�å �¿ÀCÀÁ

¸ ¹ C¾¬kl
ß®¾( CPT: Conditional 
probability table)Cs`

� ?592×�å9�¿ÀCÀÁ

� ?592×!Â@�¿ÀCÀÁ

P(A|B E) A T A F
º»½ÃªEÖ¢
½¾½Ä�F��

kl
B, E�A»%klJß®¾

P(A|B,E) A=T A=F
B=T, E=T 0.95 0.05
B=T, E=F 0.94 0.06

½¾½Ä�F��

·¸
B=F, E=T 0.29 0.71
B=F, E=F 0.001 0.999

0.95%ß®æ
?592½¼

·¸
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[mß®

[mß®ÓÅ�

klJ�ß®¾

qÆ0Ç9$/01
2%	�2ÈÉï

klJ�ß®¾

� �Mary½¿ÀEÖ�F��è#evidence½&� º»%ß®×§

ß®�ëæÊ½æ�§

2%	�2ÈÉï

� �Mary½¿ÀEÖ�F��è#evidence½&��º»%ß®×§
P(Burglary|Mary_calls) = 0.056 [mß®%ËÌæÍ��Îè

�ÏIi9j�%EM?¤äåÐ2��CPT�%©Ñ
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ÒÓA6$B9#�Ô
Initial network ¨©°%Initial network

AromAmine
LogP

¨©°%
ÕL�

AromAmine
para oxi reactivity

AromAmine N-oxi
form preparation

(Ö�Î)

acetylation

glucuronate

organ
distribution

glucuronate
conjugation

methemoglobin
formation

ruin
protein(blood)

ruin
protein(liver)

Guanine adduct

blood toxicity

detoxification RBC
decrease

liver toxicity

endpoints

(Ö�¥)

XYZ 23 / 35

endpoints
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78µ¶��¯°±�%×ØeÙÚ
T F

T .80 .20

T F

T .90 .10Û�¬A6$

F .20 .80F .10 .90

[5A [5B [5C

ÜÚ�ÜÚ

A, C�evidence½�ÒÁF��
ÜÚ�ÜÚ
Plausible path
ÝÞÕ���Eè
Conflicting path

T ? T

F ? T Conflicting path

Conflict measureC÷ßE78EÖèÁà 1. evidence½áDæ�Ðè
½2.A6$½��Eè

G�¯°±%âãCäfEÖ�Û(Cå�ó¬
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G��ëæl

� 78CÄÊEF3° (���?�@14��<
ç%�#�netChèEÖÓ�èéÁ�%¨4æ78½ÄÊÂ

Compounds
Evidences

AromAmine
LogP

RBC decrease Liver 
toxicityLogP toxicity

3,4-Dimethylaniline High ê2.4 ~ 0 High

2 3-Dimethylaniline High ê4 8 ~ê2 4 Low2,3-Dimethylaniline High 4.8 ~ 2.4 Low

3-Nitrobenzenamine Low ~ê16.8 High

ªFÐ�·%ÈÉ½ë�æ&
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��·¸:P¬<
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=>!?@A6$��G���/012

ì5íÅÄî
SMILES, endpoints

A6$�ï

•Net layout

•¬���

, p

•Pathyz ¬���
�6é@?

Path%

ð`�¾¿
ß®�ë

Conflict measure

ð` ¾¿

[�ß®
DB

±²Çj9@
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	/æ%øñ¾¿õ HI·¸

N t ith
¨4¾¿7�92NHCCNc1ccccc1

SMILES:

Net with
a convincing path
æ()æ�A6$High

Middle
F lFalse
High
False

HI·¸

Evidence
ª«

HI·¸

ª«
HI·¸
¾¿7�92 A6$¾¿7�92

 ?ó«7�92
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Path¾¿A¾ A

Conflicting path

Plausible path
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��%��H��� ��H�
� O �%��H�bc

� �Mòó%34��� $j>�/012%�`� �Mòó%34��� $j>�/012%�`

� G�efghi9j=90�sDJt%¥§

� !"EFA6$�141¨4æklJ�ß®%©Ñ
� ôõt141¨4Cð5�EF78µ¶%æ�
� ±²EF[�ß®�gC¿¬¨4%n¿

� 1O �%��H�bc
� ³eEF78%¯°±»%n¿�efÙÚ

BASiCef= 0öZ¬���%A $»%÷Ë§¦� BASiCef=90öZ¬���%A6$»%÷Ë§¦
� ��efghi9j=90�]%÷Ë§¦

� /012��%&'×[\]^��� /012��%&'×[\]^��

� G�C=>!?@A6$æø#%×³´�Ò

� 78µ¶C9DEFefÙÚ×É�ùæTöÒ
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4.��c�»%:���`%§¦
ñbc ��c�:�`23O ò<

óôõîö÷ø p.5
��c��`»%:�

:û<=>!?@A $ G�efghi j= 0����e =>!?@A $����/012×:û<=>!?@A6$
B9#C�DEFG
�HIJK%��

G�efghi9j=90����e
fghi9j=90C�¡E¢G�HI
£i¤C¥¦§¦¢¨©��Cª«¬
�¢��gh®¢¯°���%�

=>!?@A6$����/012×�
�Mòó%34Çµ�×ú�×Ðè½¢
æD2Ð/012»�ûÀÁF��×
¢G�¯°±%efCü¸2�A6$�

��gh¢±²¨4%³´��µ¶
·¸®¢¹º»%G�C�¼�EFHI
·¸½¾¿ÀÁ�����-./0
1234�56$7892C��E¢*�

�ýÀÁÊ�½:�ÂÊ%âÐ³´Ò%
/012½�`EÖ��æ�Ê�Çµ×
ßææ&Â

1 34 56 8 C�� ¢ �
¬ÂÃF¢Ä9Å9ÆÇ%ghCi9
j=90�ÈÉ¬Ê���Ë¢�ËÌ 
%ÍÎ�ÏÐ½JKCÑÒFÓ%�¬
 ���&FÕÖ× ØÙÚ4�CÛÂ���&FÕÖ×¢ØÙÚ4�CÛ
Ü E ¢ OECD (Q)SAR Application
Toolbox�%ÝÞ�CßàEFáâ�E¢
ã1äå9¨%JK��EÖ×¢OECD
æ³çÀÁÖèã1äå ?� éæ³çÀÁÖèã1äå9?� 9é
%ê
ë�ìíEFÓ%�¬Â
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Ê%BAS×A6$%
9��÷Ë§Ó#

Ê%BAS×
ã1äå9¨

þi%�KîæÓ
6ÁÐË�HI�

1. ã1äå9�×ÃË
HIOK

2 þi%�Kî½&2.þi%�Kî½&
Ë�ã1äå9Y)

HIð5
¨4

=>!?@A6$
ã1äå9
?� 9é

¨4%
G�klG�kl
·¸1.·¸CÜÚ�ÜÚ

2. çÊ��f��#
A6$��§

1. Ê%ã1äå9æOK
2.ªEèã1äå½æ��§

A6$��§
kl·¸§
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� BASiCef=90

� ��Internetæ*� ©¯°±Ó��� ��Internetæ*�+©¯°±Ó��+
� G�¯°±×ùúð5%bc�9D

�¬2�×ã1äå %�Ô�=>!?@A $�wD� �¬2�×ã1äå9%�Ô�=>!?@A6$�wD

� �ÔD%�9¤±Ó��90 9�C¬�Ö*�H�

� =>!?@A6$

� � !"#$��Ãæ�NITE»	
�*��� ! #$��Ãæ� 	
�*��

� ¯°±½ã1äå9½Y)�%G�HI�wD

� ¯°±½³eÀÁF78C�@$�EÖ��C¨� ¯°±½³eÀÁF78C�@$�EÖ��C¨

� �90 9�C¬�Ö*�H��FsE=>!?@A6$
%q@!@�OECHEM5>ì5å×�D�7$
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