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Abstract

This seminar presents deep-learning methods for disease trajectory tracking, long-horizon prediction, and
prevention-oriented decision support across both population and individual levels. At the population level, we develop
an deep learning pipeline that learns non-stationary, multivariate, multi-location spatiotemporal patterns and enables
scenario-based policy simulation, overcoming core limitations of classical time-series models (e.g., stationarity
assumptions, univariate inputs, and overly smooth forecasts). Using rheumatoid arthritis as a testbed, the framework
tracks global-to-local burden dynamics and inequalities across 953 locations from 1980 to 2040, and quantifies
potential health gains under practicable interventions; the same pipeline is extensible to multiple major diseases
including cancers, mental health outcomes, COVID-19, and vision loss. At the individual level, Dr. JIN introduces
multi-omics deep learning that can fit ultra-high-dimensional and mixed-distribution data and leverage perturbation
datasets to support precision treatment. Taking neuroblastoma as an example, he derives a metabolic-reprogramming
model for risk stratification, recommend targeted therapies, and validate this stratified treatment in preclinical animal
models.
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this work.
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