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Development of
K-step Yard sampling method”
and Apply to the ADME-T

In Silico Screening
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. Toxicity prediction and Pattern recognition (PR
2. General features of data analysis by PR.

3. Building process to the features of “KY-method”
*Stepl ;Yard sampling methods
*Step2 ; K-step approach
*Step3 ; Merge two approaches
Yard sampling and K-step handling

4. Applicability statement of “KY-method”
Classifying 7000 sample set of Ames test

Summary and conclusion
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Approaches for toxicity screening

Teopcieity
1. Unexplained & complex
mechanisms
2. High structural diversity
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Problems of toxicity screening
by pattern recognition

Most of drug design methods can not be applied.

*Un-kKnown mechanisms —
Inability of “Hypothesis testing” method

* Extremely high compounds diversity —
From rethane to macrolide
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Basic concept of prediction by Pattern recognition
Principle of Information Equivalence
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Basic concept of prediction by Pattern recognition
Principle of Information Equivalence
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General features of data analysis
by Pattern recognition techniques

Linear / Non-linear and DA / Fitting



1 Wilico Data

Sample space :two cluster samples

Discriminant function for perfect classification
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Sample space : highly overlapped space
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Sample space : highly overlapped space

Linear and non-linear

Discriminant function :
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Simple classification and scientific classification

Pattern space impossible to be Pattern space
classified by linear discriminant classified by linear discriminant

ADMEWORKS

A

ainyeay

R

N
Neural Recursive " Linear
network partitioning discriminant

Classified by pattern space

Classified by scientific reasons



In SM
Simple fitting and scientific fitting

Science based approach Extrapolation
\outlier \ S S S

ADMEWORKS

Feature
No science based approach selection

E tralatin

Fitting by Neural Qﬁtworks ‘-, —
R=0.99>R=0(Q @‘ Linear regression line

(C =S SF > =

- ™ | Which is true outlier? |

Extrapolation
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Miracles by the KY-methods
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212175 on existed sampl

ScieniiceppnRoach

Remake sample space

Strong feature selection is required

na point

CJLinear approach
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Building process to the features of
“K-step Yard sampling method™

Stepl: Yard sampling methods
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Spatial region on sample space
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Spatial region on sample space

Both side of sample space
Pure and no-overlapping on
this region

Two

g Discriminant
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Property of AP (All Positive) model

All Positive samples were

correctly classified T
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Property of AN (All Negative) model

All Negative samples were

correctly classified
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X
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Combination of AN and AP models

High reliability Not to be classified High reliability
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In SM
L inear and non-linear discriminant on

AP and AN models
High reliability Not to be classified High reliability




In SM
Relations between
Sample space & AN and AP models

Determination No conclusion Determination
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Class determination
by AN and AP models

[1 Sample Classification and prediction must be done by
Combination of the results of AP and AN models.

AP model AN model Results
MDAP ;: POSI, AN; POSI——POS I

@AP ; POSI, AN; NEGA——
@AP ; NEGA, AN; POSTI—

@AP ; NEGA, AN; NEGA—— NEGA
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Building steps to the features of
“K-step Yard sampling method™

Step2: K-step approach



In ilico Data

Problems of Yard sampling methods

The ratio of Grey zone:Highly overlapped sample space
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“K-step Yard sampling (KY)Method”

Improvement by repeated classification of Grey Zone samples

P P
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“K-step Yard sampling (KY) Method”

Relocation of Grey Zone samples on new sample space
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Building steps to the features of
“K-step Yard sampling method™

Step3: Merge two approaches:
Yard sampling and K-step handling
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Miracles by the

The way to perfect classification

Partially realized by Yard sampling process

N
Not determined class on Grey zone compounds

I
Fixed up by K-step approach

e

Perfect classification for all samples:
any case, any time, any condition, others



Mm ﬁ ilico Data

“K-step Yard sampling™
\methoy

Yard sampling

ror no Grevy zone




eeeeeeeeeeeeeeeeeeeee

Applicability statement of
“K-step Yard sampling method™

Classifying 7000 sample set of Ames test



Challenge for In OilicoPata
classification and prediction
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Application test of “K-step Yard sampling”

[OSamples

1. Ames test data

2. Sample population
total :6,965
Mutagen; 2,932
Non-mutagen; 4,033

COResult of KY-method
1. Number of steps : 23 steps ; 22 (2 models) + 1 (1 model)
2.Classification ratio : 100 %

JUsed system
ADMEWORKS / ModelBuilder V 3.0.22

[Used parameters (Initial condition)
Number of generated parameters : 838
Number of parameters for step 1 : 98
Confidency index (Samples(6965) / Parameters(98)) : 71.1 > 4.0
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Application test by
various D.A. methods

1. Linear discriminant analysis with linear least-squares method

Classification ratio : total; 73.50(6965), Mutagen;73.02(2932), Non mutagen;73.84(4033)
Number of mis-classified : ( ), (791) ( )
Prediction ratio (L100 out) 72.58% deviance(0.92%)

(L500 out) 73.32% deviance(0.18%)

2. SVM (Support Vector Machine with Kernel)

Classification ratio : total; 90.87(6965), Mutagen;86.83(2932) Non mutagen; 93.80(4033)
Number of mis-classified : ( 636), ( 386) ( )
Prediction ratio (L500 out) 80.99% deviance(9.88%0)

3. AdaBoost
Classification ratio : total; 77.24(6965), Mutagen;66.13(2932) Non-mutagen; 85.32(4033)
Number of mis-classified : ( ) (1993) (592)

Prediction ratio (L500 out) 75.16%  deviance(2.08%0)
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Classification results by AdaBoost
Sample distribution of 6,965 of 77.24%

> aDMEw Mode|Buildsr — [Startin am g oy ] 9
E} Eile Edit Miew Sample Descriptors FdatureSelection graphs'\ Ho?e&, W_'qdluh éedql.Fi Qd 1= =
~ 1
Model name: Ames test categorization_SL_A

MHumber of training : 50
Percent features in descriptor set : 75.00

Percent correct =ample : 75.066
MHumber of =amples : G965
MHumber of parameters : 92

MNumber of models : 50O ﬂ
4 *

State | Model name % correct Alpha -
v 2] Ames test categorization_CL_FLDRFS FR1328. 0480209
¥y fimes test categorization_CL_FLDRFS_3 G69.9066... 013236
B4 Aimes test categorization_CL_FLDRFS 2 GE5.4608... 0211124
B4 Aimes test categorization_CL_FLDRFS G 540964 0.069229
] Ames test categorizgation CL_FLDRFS_Y 605312, 0.047060
7] Ames test categorization_ CL_FLDRFS_ 4 a01005.. 0051071
¥y fimes test categorization_CL_FLDRFS 9 5997138, 003092
B4 Aimes test categorization_CL_FLDRFS_36 594687 .. 00425581
B4 Ames test categorization_CL_FLDRFS 12 50,4687, 003573
] Ames test categorization_ CL_FLDRFS_ 26 RE.7075... 0051373
7] Ames test categorization_CL_FLDRFS_30 RE.B0G68.. 0029204
¥y fimes test categorization_CL_FLDRFS_ 49 h8.3345.. 0029474
B4 Aimes test categorization_CL_FLDRFS 19 581909 0034565
B4 Ames test categorization_CL_FLDRFS 42 58.0186.. aozz2ize
] Ames test categorization CL_FLDRFS 22 5. 7605, 0.030909
v ] fimes test categorization_CL_FLDRFS_ 46 AE.GE34 . 0017795
7] Ames test categorization_CL_FLDRFS_ G AE.238a. 0043894
¥y fimes test categorization_CL_FLDRFS 14 hE.0516.. 0016439
E Aimes test categorization_CL_FLDRFS_ 40 550753, 0024337 ﬂ

(614 Cancel |

For Help, press F1 CaP | RLURM
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“K-step Yard sampling (KY)Method”

Total steps : 23 steps (2 models) + 1 step (1 model)

Starting samples(Total)

Mutagen (Initial)

Non—mutagen (Initial)

Grey sample (Initial)

R TvIID(KY:%) Final samples Mutagen (Final) Non—mutagen (Final) Grey sample (Final)

Determined samples(Total) Determined samples(Mut.) :termined samples(Non—mt Grey ratio(%) (Grey/Total)
6965 2932 4033 0
1 5864 2413 3451 5864
1101 519 582 84.19
5864 2413 3451 5864
2 5108 2142 2966 5108
756 271 485 87.11
5108 2142 2966 5108
3 4486 1919 2567 4486
622 223 399 87.82
4486 1919 2567 4486
4 4133 1779 2354 4133
353 140 213 92.13
4133 1779 2354 4133
5 3794 1651 2143 3794
339 128 211 91.8
3794 1651 2143 3794
6 3462 1485 1977 3462
332 166 166 91.25
3462 1485 1977 3462
7 3090 1345 1745 3090
372 140 232 89.25
3090 1345 1745 3090
8 2826 1220 1606 2826
264 125 139 91.46
2826 1220 1606 2826
9 2592 1139 1453 2592
234 81 153 90.63
2592 1139 1453 2592
10 2384 1047 1337 2384
208 92 116 91.98




“K-step Yard sampling (KY) Method”

In

ilico Data

Miracles by the KY-methods

2095 931 1164 2095

12 1848 829 1019 1848
247 102 145 88.21

1848 829 1019 1848

13 1607 733 874 1607
241 96 145 86.96

1607 733 874 1607

14 1380 623 757 1380
227 110 117 85.87

1380 623 757 1380

15 1028 466 562 1028
352 157 195 74.49

1028 466 562 1028

16 787 358 429 787
241 108 133 76.56

787 358 429 787

17 529 234 295 529
258 124 134 67.22

529 234 295 529

18 392 201 191 392
137 33 104 74.1

392 201 191 392

19 279 141 138 279
113 60 53 7117

279 141 138 279

20 184 105 79 184
95 36 59 65.95

184 105 79 184

21 112 66 46 112
72 39 33 60.87

112 66 46 112

22 66 39 27 66
46 27 19 58.93

66 39 27 66

23(1 model) 0 0 0 0
66 39 27 0
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“K-step Yard sampling (KY)Method”
Classification results by 3 steps
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Spatial features of
“K-step Yard sampling”™

[1Summary

Features

v A 4
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Spatial features of
“K-step Yard sampling™

[1Summary

Advantages
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