
Multi-omic Human Brain Immune Cell (HBIC) Resources for AI/ML 
Applications

Donghoon Lee, Ph.D.
Assistant Professor
Department of Psychiatry & Genetics and Genomic Sciences
Icahn School of Medicine at Mount Sinai, NY



Human Brain Immune Cell (HBIC) Resource

➔ Microglia and myeloid origin cells, collectively known 
as human brain immune cells (HBICs), are 
implicated in pathogenesis of various 
neurodegenerative disease, including Alzheimer's 
Disease (AD).

➔ Common and rare AD risk loci affect genes that are 
preferentially or selectively expressed in HBICs.

➔ To characterize disease mechanism, we generated 
one of the largest single-cell HBIC dataset to date to 
capture the full spectrum of molecular signatures.

➔ We propose this multi-omic single-cell molecular 
profiles will be critical input for AI/ML applications to 
accelerate research about the etiopathogenetic 
mechanisms of immune cells on AD.



Building block 1: variational autoencoder

encoder maps input x into latent space z
decoder infer x from latent space z using prior
variational inference allow us to estimate prob. density of latent space z 
into a “continuous” manifold
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Building block 2: denoising autoencoder



Building block 3: modified loss function to reward sparsity
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