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. Toxicity prediction and Pattern recognition (PR)
General features of data analysis by PR.

Building process to the features of “KY-method”
*Stepl ;Yard sampling methods
*Step?2 : K-step approach
*Step3 ; Merge two approaches
Yard sampling and K-step handling

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

. Summary and conclusion
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Approaches for toxicity screenlng

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

*Un-known rechanisms —
Inability of “Hypothesis testing” method

* Extremely high compounds diversity —
From methane 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 technigues

Linear / Non-linear and DA / Fitting
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Sample space : highly overlapped space

Discriminant function generated by various methods

O : Positive x :Negative
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Sample space : highly overlapped space

Linear and non-linear

Discriminant function :

X, XX X, Xx X
x X TR X
X XXX Zx XX
X x X X X
X Xy X
X X s X XX
X x XXXXX XXX
% X xxx X X o
X x X x XX o
x XX X x

O

OO0

000 F

0% d°o
o

0.0
00O

O

X :Negative

D
=
)
K7,

@)
ol
O



Simple classification and scientific class iﬁcation

Pattern space impossible to be Pattern space
classified by linear discriminant classified by linear discriminant
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Neural Recursive Linear
network partitioning discriminant

‘ Classified by scientific reasons

Classified by pattern space
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Simple fitting and scientific fitting

Science based approach
outlier | S
=3 =5 Y=a,x,*a,%,* + * *a X *econst.

No science based approach selection

Extrapolation

ADMEWORKS

Extrapglation

Fitting by Neural etworks ‘-,‘ —
R=0§9>R=. Q @‘ ~ Linear regression line
Y s of N S
L Which is true outlier?T' )

e

Extrapolation



In ‘S'ilico Data

Miracles by the KY-methods

SHITE2ISI[INOECT

M 0N EXISTEC SaAMple Spac




eeeeeeeeeeeeeeeeeeeeee

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

Spatial region on sample space
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Property of AP (All Positive) model

All Positive samples were

correctly classified
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Property of AN (A” Negative) model

All Negative samples were
correctly classified
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Combination of AN and AP models

High reliability Not to be classified High reliability
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Linear and non-linear discriminant on
AP and AN models

High reliability Not to be classified High reliability
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Relations between
Sample space & AN and AP models

Determination No conclusion Determination
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Class determination
by AN and AP models

Sample Classification and prediction must be done by

Combination of the results of AP and AN models.

AP model

AN model Results
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InSM
Problems of Yard sampling methods

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

Improvement by repeated classification of Grey Zone samples
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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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The way to perfect classification

Partially realized by Yard sampling process

— =
Not determined class on Grey zone compounds

— =
Fixed up by K-step approach

— =

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