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Deep learning on genome sequence to identify epistatic effects in complex
diseases

Koido, Masaru
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In this study, | demonstrated that the machine learning method for DNA
sequence patterns, MENTR, accurately predicts causal variants of transcriptional regulation. MENTR
identified the causal variants and their target transcripts (or transcriptional regulations) for
diseases such as asthma, atopic dermatitis, and ossification of the posterior longitudinal ligament.

Leveraging game theory revealed that MENTR utilizes distant nonlinear effects in its predictions,
suggesting the learning of epistasis effects for transcription. Revising the deep learning model in
MENTR led to an 80% reduction in model parameters at the expense of a 5% accuracy trade-off.
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