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NAM-based Solution

NAM Approach

Limitations in the 
Applicability

Background

1. In vitro and in vivo assays for DART related AOPs
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2. Quantitative relationships among key events in ToxCast

3. Summary of the training dataset for model development

“This study proposes an explainable AI models 
that utilize ToxCast/Tox21 data within the AOP 

framework for chemical screening”

5. Screening of chemicals using AOP-based prediction models

4. Model development and performance evaluation

6. Classification results and comparison with toxicity data

Decision criteria
OECD TG data-based in silico model

Positive Negative

ToxCast 
In vitro
assays

Positive Very High High

Negative Moderate Very Low

ToxCast data-
based in silico 

model

Positive High Low

Negative Moderate Very Low

Very High Moderate High Low Very Low

Reference chemicals

PART1. Development of AOP-based prediction models PART2. Application to chemical screening
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(Full list of classified chemicals 
is provided in data sheet file)

Chemical name CAS No. Developmental toxicity information

Diphacinone 82-66-6 LOAEL 0.075 mg/kg/day ToxRefDB
Perfluoroheptanoic 
acid (PFHpA) 375-85-9 No available data

Acequinocyl 57960-19-7 LOAEL 120 mg/kg/day ToxRefDB

Dimorpholinomethane 5625-90-1 LOAEL 30 mg/kg/day ToxRefDB

Thiophanate-methyl 23564-05-8 LOAEL 6 mg/kg/day ToxRefDB

Carbaryl 63-25-2 LOAEL 30 mg/kg/day ToxRefDB

Colchicine 64-86-8 No available data

Top ranked reference chemicals classified as “high”

Reference chemicals 
(n=150)

Chemicals not tested by 
OECD TG 414 (n=112)

Chemicals predicted 
to be positive (n=15)

Chemicals predicted 
to be negative (n=80)

Chemicals tested by 
ToxCast assays (n=0)

Chemicals not tested by 
ToxCast assays (n=15)

Chemicals tested by 
ToxCast assays (n=9)

Chemicals not tested by 
ToxCast assays (n=71)

Positive in 
ToxCast assays 

(n=0)

Negative in 
ToxCast assays 

(n=0)

Positive in 
ToxCast assays 

(n=6)

Negative in 
ToxCast assays 

(n=9)

Positive in 
ToxCast assays 

(n=1)

Negative in 
ToxCast assays 

(n=8)

Positive in 
ToxCast assays 

(n=23)

Negative in 
ToxCast assays 

(n=48)

Chemicals tested by 
OECD TG 414 (n=38)

OECD TG 414 
data-based ML 

ToxCast data-
based ML

ToxCast data-
based ML

Very High HighModerate Moderate High Very LowLowVery Low

Inconclusive 
Chemical(n=17)

Quantitative 
toxicity values

Binary class

In vitro ToxCast data

In vivo Toxicity data
from eChemPortalDB

Positive class

Negative class

Chemicals with LOAEL(C), LOEL(C)

Chemicals without LOAEL(C), LOEL(C)
Chemicals with LOAEL ≥ 1000mg/kg/day

Hit-call dataset ( following ToxCast pipeline (tcpl))

Model performance
Model Development
Procedure

Total number of 
data

Active ratio 
(%)

No. of 
positive

No. of 
active

ToxCast
AEID

In vitro assay name

43086.6704039269132ATG_PPARA_TRANSMIE

75465.35456298706NVS_MP_hPBRKE1

253938.3718357041856ACEA_AR_antagonist_80hrKE2
Total number of 
data

Active ratio 
(%)

No. of 
positive

No. of 
active

OECD TG 
No.

In vivo assay name

97811.35867111414Prenatal developmental toxicity studyAO


