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Introduction The DeepCarc Carcinogenicity Model DeepCarc and JANUS Predict Known Carcinogens Tox21 Predictions by DeepDILI

We used DeepDILI to identify chemicals in the Tox21 library that
might be hepatotoxins. Over 2,000 chemicals are predicted with a
high probability (>0.9) to induce liver injury.

Among the chemicals identified as Class 1 carcinogens by the International Agency for Research on
Cancer, 41 have well-characterized structures. We explored whether DeepCarc and JANUS could correctly
identify these chemicals as carcinogens.

Guideline rodent carcinogenicity studies' generally require ~500 rodents, cost an average of $1.1 million,
and frequently generate results of questionable relevance to humans.

* Drug-induced liver injury (DILI) is a major cause of failure for new drugs in clinical trials and is poorly
predicted by rodent studies.

* New approach methodologies are now available that use in silico/in vitro methods to predict carcinogenicity
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substances with Non-testing methods within a Unified Screening), carcinogenicity model The bargraphs show that the JANUS model performed better on this set of chemicals. If chemicals assigned a High-Risk (P 2 0.9) 23.5% (2,022) used in birth control

developed by the Istituto di ricerche farmacologiche Mario Negri. probability of >0.5 are considered to be predicted carcinogens, then DeepCarc correctly predicted 21 of 41

chemicals, while JANUS correctly predicted 40 of 41 chemicals. There is no correlation between carcinogenic
probabilities predicted using JANUS and using DeepCarc.

The training set was built l'
from chemicals in the
National Center for \
Toxicological Research’s Mol2vec_original | Mold2_original | MACCS_original
Liver Cancer Database®
and included mostly liver
carcinogens.
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Chemicals Highly predicted DILI and the Drug Space

This difference can be explained by the dataset used to build both models. DeepCarc is focused on liver
carcinogens while JANUS was developed more broadly from consensus modeling of a more diverse set of
chemicals. Some of the chemicals are also used in the training set of JANUS models.

This presentation:

« Compares the predictions of the two carcinogenicity models (JANUS and DeepCarc) to the set of

known carcinogens and discusses model limits Mol2vec_supervised Mold2_supervised MACCS_supervised

DrugMap ,_ : We used ChemMaps.com to

' compare the properties of chemicals
predicted to induce DILI with other
chemical sets: approved drugs,
high-risk chemicals, and withdrawn
drugs. The overlap between the
Tox21 chemicals predicted by

» Identifies chemicals that are highly predicted to be carcinogens, including those in the Tox21 set,
and discusses model limitations.
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Tox21 Carcinogenicity Predictions

Identifies chemicals from Tox21 that are highly likely to be carcinogenic.
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