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DILI prediction
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' o m DILI prediction
Drug-induced liver injury

Top 10 target organ in one month studies (rodent & non-rodent)
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DILI prediction

Challenges in DILI prediction KT 2eias
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Available DILI prediction SW
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Name Endpoint Model type License type
ADMET Elevation of DILI biomarkers Binarv classification Commercial software
predictor (ALP, AST, LDH) Y (GUI program)

Derek Rule-based classification Commercial software

Severity of DILI

Nexus with certainty of prediction (GUI program)
Hepatotoxicit Rule-based classification

P Y (Positive / Unknown / Negative) Frocl 1abl
VEGA Liver NOAEL and LOAEL Regression recly avafable

: : (GUI program)

Hepatic steatosis MIEs Binary classification
(PXR / PPARa / PPARy / NRF2) Y

. : e Freel ilabl
ProTox —lI Hepatotixicty Binary classification (J\jzby;\tl)agerm?
ToxSTAR Cholestasis, Cirrhosis, Binary classification Freely available

Hepatitis, and Steatosis

(Web program)




' o @ Introduction to ToxSTAR
ToxSTAR concept

[ Human I|ver tOXICIty predlctlon platform based on alternative testing methods ]
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' o m Introduction to ToxSTAR

ToxSTAR webpage KT 2
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In-house /n silicomodel STAR plot
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In-house /n silico model

Liver disease specific prediction model KIT v
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In-house /n silico model

Data distribution
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In-house /n silico model
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Table 1. DILI indication prediction model (Drugs / Drug metabolites)

Endpoint Cholestasis Cirrhosis Hepatitis Steatosis
FP Avalon Avalon MACCS Avalon Avalon MACCS Avalon Layer
ML SVM RF SVM RF RF RF SVM RF
Type Drug | Metabolites | Drug | Metabolites | Drug | Metabolites | Drug | Metabolites
5-foldCV | 0.89 0.78 0.83 0.89 0.73 0.86 0.76 0.75
SEN External 0.83 0.94 0.80 0.93 0.70 0.86 0.75 0.83
5-foldCV | 0.89 0.78 0.70 0.92 0.74 0.80 0.91 0.75
SPE External 0.69 0.79 0.70 0.81 0.86 0.88 0.78 0.72
5-foldCV | 0.89 0.78 0.75 0.91 0.74 0.83 0.81 0.75
ACC External 0.71 0.82 0.71 0.83 0.74 0.86 0.77 0.74
5-foldCV | 0.78 0.53 0.52 0.81 0.47 0.66 0.64 0.49
Mee External 0.40 0.63 0.35 0.60 0.50 0.68 0.50 0.44
5-foldCV | 0.89 0.78 0.77 0.91 0.74 0.83 0.84 0.75
AdC External 0.76 0.87 0.75 0.87 0.78 0.87 0.76 0.78




o n m In-house /n silico model
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Alternative testing based

mwme

SR s o SEEEE R
prediction wla

ﬂl =-ﬁ=

EL j ==
; i i i o ||
Emm———a |
=

IT Juewtasa
Korea Institute of Toxicology




Alternative testing based prediction

Alternative testing integration

Tox21 @
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Accuracy: 56.5%
Specificity: 80.3%
Sensitivity: 33.3%

Accuracy: 56.5%
Specificity: 76.3%
Sensitivity: 37.2%
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Specificity: 71.1%
Sensitivity: 47.4%

Accuracy: 71.4%
Specificity: 82.9%
Sensitivity: 60.3%

Accuracy: 72.1%
Specificity: 72.4%
Sensitivity: 71.8%
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DILI prediction based on integrated score
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in vivo, in silico DILI No
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No 24 96

Acc: 77.73%, Spe: 74.42%, Sen: 81.10%




In-house /n silico model

Biological network analysis

*CTD: Comparative toxicogenomics database
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Shin et al., Toxicological Research (2022) 38, 393-407




0 o U Alternative testing based prediction
Web implementation
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* ALogP (PaDEL)

- Well known property for DILI prediction

 In~house models (Statistical)
- 0~8 (Drug: 4 / Drug metabolite: 4)

« Structural alert (Rule-based)

- Derek Nexus

- The number of alerts for each molecule

in vitro

* Cytotoxicity

- HepaRG 3D assay

* Nrf2 assay

- HepG2

- BMD (Bench mark dose)

. invio____
« Zebrafish embryo test

- Similar gene change in human hepatocyte

- Driessen et al., Toxicol Lett, 232, 403-412
* Daphnia magna test

- Expression of DMEs

- Tkaczyk et al., Drug Discov., 25, 201-208

* DME: Drug metabolizing enzyme
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0 o U Alternative testing based prediction
Update alternative testing

in silico models
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Predicted label (DILIrank)

No-DILI-concern

AOP Available
o 5-fold CV
in silico models related data size
accuracy
assays (Most-DILI/No-DILI)
Cholestasis, Cirrhosis, Hepatitis, 401
- 76.56%
Steatosis, Derek Nexus, AlogP (176/225)
Cholestasis, Cirrhosis, Hepatitis, 211
Nrf2 81.04%
Steatosis, Derek Nexus, AlogP (111/100)
Cholestasis, Cirrhosis, Hepatitis, 45
Zebrafish 84.44%
Steatosis, Derek Nexus, AlogP (23/22)
Cholestasis, Cirrhosis, Hepatitis, Nrf2, 39
92.31%
Steatosis, Derek Nexus, AlogP Zebrafish (19/20)
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