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論 文内容の要

儒倫文内容の要旨)

This study introduces a sub・graphs・based Tr帥S血rmer NeuralNetwork (GSTN) model,

Ieveragin号 heter08eneous graphs to predict cardiotoxicity 血 Pharmaceutical compounds.

By de丘11ing distinct sub graphs and employing meta・paths, the model ea'ectively

aggtegates a11d propagates intricate molecular structural in血rmation, crucia1 血r

identifying cardiotoxicity.研le integrated the domain knowledge of cardiotoxicity, and

addressed the cha11enges of non・un1血rm labelitlg statldards by evaluatil)g the i11)pact of

Various t11resholds on model performance, ulthnately selecting a dualt11reshold strategy.

These method010gies employed in GSTN nlarkedly outperform traditional GCN models,

achieV血g an impressive Accuracy of90.5%, a precision of90.4%, a RecaⅡ of90.4%, atl

Auc of 90.4%,砥ld an Fl score of90.0%. Additiona11y,、Ne validated 56 FDA・approved

dtU8S, assessina their potential cardiotoxicity to ensure safety h) medical appHcations.

Furthermore, to counter the "black・box" nature of deep learnhlg models, we incorporated

a visualization teclmique that assigns di丘erent weights to each atom, thus i11Uminating

molecU1雛 regions contribut加g to toxicity. This advancement not only improves

血terpre捻bility but also guides researchers in avoid血g toxic molecular structures.1n

SU1111nary,this study contributes to the field ofdrug safety 如alysis by develoP血g a robust,

血terpretable, and e伍Cient GSTN model.
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(論文審査結果の要旨)

令和6年1月12日に開催した公聴会の結果を参考に,令和6年2月5日に本

博士論文の審査を実施した.本博士論文は,本学位申請者が,独立した研究者

として研究開発活動を続けていくために必要な素養を備えていることを示すも

のである.本論文は,博士(工学)の学位論文としての価値があるものと認め

る
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