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Drug-induced hepatotoxicity continues to be a major factor in post-market removal and late-stage drug attrition. While
graph neural networks have shown promise in predicting chemical toxicity, many existing approaches rely on random
data splits and offer limited interpretability, thereby reducing their reliability in real-world screening scenarios. This study
presents an explainable 3D graph-Transformer framework for hepatotoxicity prediction that integrates geometric
inductive bias, rigorous scaffold-based evaluation, and multiple complementary explainability approaches. Molecular
structures are encoded, and spatial linkages are captured using a 3D-equivariant graph neural network. Next, a graph-
level Transformer is used to model long-range atomic interactions. Five-fold scaffold cross-validation is used to assess
the model on a curated hepatotoxicity dataset of 8,538 molecules obtained from Tox21 liver-related assays. We use
three different explainability techniques to guarantee transparency: atom-level perturbation analysis, integrated
gradients, and transformer attention visualization. Experimental results show that the proposed framework achieves
91.8% accuracy with perfect recall on the evaluated splits, while generating explanations that are chemically significant
and consistent with recognized hepatotoxic substructures. The suggested method is appropriate for early-stage toxicity
screening and decision support because it combines multi-view explainability with robust out-of-distribution evaluation.

Published in: 2026 International Conference on Intelligent Systems in Engineering, Secured Systems and
Cybersecurity (ICISESSC)

Date of Conference: 09-10 April 2026 DOI: 10.1109/ICISESSC68634.2026.11542591

Date Added to IEEE Xplore: 04 June 2026 Publisher: |IEEE

v ISBN Information: Conference Location: Greater Noida, India

Recommended for You (Beta)

An Intelligent Phishing Detection
System Using Deep Learning and

Detecting Phishing URLs and Email
using Deep Learning: Developing

Detection of Phishing
Activities Using Deep

Explainable Al Cybersecurity Learning Approaches
Learn More
Authors v
Figures v
References v
Keywords v
Metrics v

https://ieeexplore.ieee.org/abstract/document/11542591 12


https://ieeexplore.ieee.org/browse/conferences/title/
https://ieeexplore.ieee.org/xpl/conhome/11542211/proceeding
https://ieeexplore.ieee.org/Xplorehelp/ieee-xplore-training/working-with-documents#interactive-html
javascript:void()
https://ieeexplore.ieee.org/author/37086884328
https://ieeexplore.ieee.org/author/37085886900
https://ieeexplore.ieee.org/author/37085678064
https://ieeexplore.ieee.org/author/37089842984
https://ieeexplore.ieee.org/author/667392235379041
https://ieeexplore.ieee.org/author/37089916720
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/abstract/document/11542591
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/abstract/document/11542591/authors
https://ieeexplore.ieee.org/abstract/document/11542591/figures
https://ieeexplore.ieee.org/abstract/document/11542591/references
https://ieeexplore.ieee.org/abstract/document/11542591/keywords
https://ieeexplore.ieee.org/abstract/document/11542591/metrics
https://ieeexplore.ieee.org/abstract/document/11542591/similar
https://ieeexplore.ieee.org/xpl/conhome/11542211/proceeding
https://ieeexplore.ieee.org/xpl/conhome/11542211/proceeding
https://doi.org/10.1109/ICISESSC68634.2026.11542591
https://ieeexplore.ieee.org/document/11250409
https://ieeexplore.ieee.org/document/11210288
https://ieeexplore.ieee.org/document/10885614
https://ieeexplore.ieee.org/Xplorehelp/ieee-xplore-training/working-with-documents#recommended

7/16/26, 12:45 PM

IEEE Personal Account

CHANGE
USERNAME/PASSWORD

CONTACT IEEE TO SUBSCRIBE >

Purchase Details

PAYMENT OPTIONS

VIEW PURCHASED
DOCUMENTS

Need

Full-Text

access to |IEEE Xplore
for your organization?

Profile Information

COMMUNICATIONS
PREFERENCES

PROFESSION AND
EDUCATION

TECHNICAL INTERESTS

Need Help? Follow
US & CANADA: +1 800 f in @
678 4333

WORLDWIDE: +1 732
981 0060

CONTACT & SUPPORT

About IEEE Xplore | Contact Us | Help | Accessibility | Terms of Use | Nondiscrimination Policy | IEEE Ethics Reporting [£' | Sitemap |

IEEE Privacy Policy

A public charity, IEEE is the world's largest technical professional organization dedicated to advancing technology for the benefit of humanity.

© Copyright 2026 IEEE - All rights reserved, including rights for text and data mining and training of artificial intelligence and similar technologies.

https://ieeexplore.ieee.org/abstract/document/11542591

An Explainable 3D Graph-Transformer Framework for Hepatotoxicity Prediction with Scaffold-Aware Evaluation | IEEE Confer...

2/2


https://innovate.ieee.org/interested-in-a-subscription-for-your-organization/?LT=XPLLG_XPL_2020_SUB_Conferences300x250_Sub-NFT
https://www.ieee.org/profile/changeusrpwd/showChangeUsrPwdPage.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/changeusrpwd/showChangeUsrPwdPage.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/payment/showPaymentHome.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://ieeexplore.ieee.org/articleSale/purchaseHistory.jsp
https://ieeexplore.ieee.org/articleSale/purchaseHistory.jsp
https://www.ieee.org/ieee-privacyportal/app/ibp?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/ieee-privacyportal/app/ibp?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/profedu/getProfEduInformation.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/profedu/getProfEduInformation.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/tips/getTipsInfo.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
tel:+1-800-678-4333
tel:+1-800-678-4333
tel:+1-732-981-0060
tel:+1-732-981-0060
https://ieeexplore.ieee.org/xpl/contact
https://www.facebook.com/IEEEXploreDigitalLibrary/
https://www.facebook.com/IEEEXploreDigitalLibrary/
https://www.instagram.com/ieeexplore_org
https://www.instagram.com/ieeexplore_org
https://www.linkedin.com/showcase/ieee-xplore
https://www.linkedin.com/showcase/ieee-xplore
https://www.youtube.com/ieeexplore
https://www.youtube.com/ieeexplore
https://twitter.com/IEEEXplore?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/about-ieee-xplore
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/about-ieee-xplore
https://ieeexplore.ieee.org/xpl/contact
https://ieeexplore.ieee.org/Xplorehelp
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/accessibility-statement
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/terms-of-use
http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html
http://www.ieee-ethics-reporting.org/
http://www.ieee-ethics-reporting.org/
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/ieee-xplore-sitemap
http://www.ieee.org/about/help/security_privacy.html

