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GENES g DISEASE

e \/ariants in the genome

e [Impact of genetic background, ancestry
e Genetic modifiers

e Differentially expressed genes

e Selective vulnerability of cell types
¢ Disease-relevant cell states

e Significance

e Stratify patients
e Understand disease mechanisms
¢ |dentify new therapeutic targets
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Functional genomics in iIPSC-derived models of disease
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High-throughput modeling of genetic variants / DEGs
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Genome-wide modifier screens of disease phenotypes
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Protein aggregates in neurodegenerative diseases

Alzheimer’s Disease
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Protein aggregates in neurodegenerative diseases

Alzheimer’s Disease
Frontotemporal dementia
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Neurons from isogenic MAPT V337M vs. WT IPSCs (Li Gan)
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iPSCs: O
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ARTICLE

Prolonged tau ¢

rescue by pharmacological activation of autophagy
in tauopathy neurons

M. Catarina Silva® ', Ghata A. Nandi® ', Sharon Tentarelli?, lan K. Gurrell3, Tanguy Jamier3, Diane Lucente?,
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How do microglia contribute to neurodegenerative disease?

Z. f. d. g. Neur. u. Psych. Orig. IV. Tafel 1V,

* Microglia undergo disease-associated
changes

 Human genetics supports a causal role
for microglia in neurodegenerative
diseases

* \Which mechanisms control disease states?

* Therapeutic strategies?
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CROP-Seq screen in iPSC-derived microglia
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IPSC-derived microglia adopt disease-relevant states

Interferon Interferon SPP1+ P53 Metallothlonlns Homeostatlc Prollferatlve Chemoklne Chemokine
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IPSC-derived microglia adopt disease-relevant states

Human brains
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Uncovering regulators of microglia states
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Future directions / challenges

» Define relevant readouts in cell-based model systems

* Develop CRISPR screens in more physiological systems

» Specific neuronal subtypes
« 3D co-culture models

» Brain organoids

* In vivo models

» Large-scale characterization of genetic variation on the
nucleotide level

» Base editing / prime editing
* Deep mutational scanning
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