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Machine Learning and Computational Modeling Approaches to Identification of Depression Subtypes,

Understanding of Disease Mechanisms, and Derivation of Therapeutic and Preventive Methods
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The goal of this research is to identify the subtypes
of depression by application of statistical machine
learning algorithms to multi-dimensional subject data
and to understand the mechanisms of dysfunction
and methods for therapy and prevention through
computational modeling.

We apply unsupervised learning algorithms to
the high-dimensional data from behavioral tasks,
functional MRI, structural MRI, genotypes, blood
markers, expert’s diagnosis, and drug responses for
identification of disease subtypes, and supervised
learning algorithms for diagnosis and prognosis.

We also perform rodent experiments to identify
the dynamic control mechanisms of the dopaminergic
through
spike

and serotonergic systems optogenetic

manipulations,  neural recording, and
microdialysis measurement of transmitter release while
animals perform reward acquisition or punishment
avoidance tasks. We will construct a dynamic models
of dopamine and serotonin neuron firing, transmitter
release and reuptake, target neural modulation, receptor
up/down regulation, and behavior to reproduce the
process of dysfunction upon genetic predispositions
and environmental stresses. The models will also be
used for exploration of therapy and prevention methods,

including estimating the target of neuro-feedback.
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Fig. Identification of depression and
diagnosis/prognosis through machine learning using

subtypes

multi-dimensional data.

20

> — W O




