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1+ Microglia are the brain’s housekeeping
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> Microglia and myeloid origin cells, collectively known —/\(i\\“;y\ s
as human brain immune cells (HBICs), are Y plague
implicated in pathogenesis of various %;f*‘r/ .
neurodegenerative disease, including Alzheimer's s UirieLu I DieErs
Disease (AD). A VT
> Common and rare AD risk loci affect genes that are 2 >/{,\,,- q ‘”;!’?mdry

preferentially or selectively expressed in HBICs.

> To characterize disease mechanism, we generated
One Of the Iarqut SanIe'Ce” HB_'C dataSGt tO date to m,yi‘/”\‘;,n becomes £ i
capture the full spectrum of molecular signatures. ‘

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

diseased

encoder code decoder o normal
»(?) f'*hf".‘ '\, intervention
Cell1 ~ b . s
Cell2 '\ﬁ-) b progression
Cell3 o

qs(2|x) / k pe(z|2)

prior p(z)

< latent space z >

Peak1
Peak2 - -
Peak3




Building block 2: denoising autoencoder
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Building block 3: modified loss function to reward sparsity
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Regulatory networks
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Example |.AD-risk subtyping
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Identity

Find differentially accessible peaks across AD-risk score
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Closest Genes

* CLIC4 (chloride channel protein) primes signal for cytokine IL-1B and in
inflammasome NLRP3 activation. Dysregulation of the NLRP3 inflammasome is
recognized as the common feature of chronic inflammatory diseases such AD

* PDPK1 (phosphoinositide-dependent protein kinase), when PDK1 suppresses
the activity of ADAM-17, a-secretase, toxic AB fragments accumulate, further

activating PDK1




Example 2. Building cis-co-accessible networks
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Normalized accessibility
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LMOI gene (transcriptional regulators)
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