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A CRISPRi/a platform in human iPSC-derived microglia
uncovers regulators of disease states
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Data Commons for functional genomics screens in
differentiated human cell types

We have pioneered a CRISPR-based functional genomics platform in
human iIPSC-derived neurons, glia and 3D assembloids, which enables
genome-wide modifier screens of disease-relevant cell biology in
patient-derived cells.
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Microglia are emerging as key drivers of neurological diseases.

However, we lack a systematic understanding of the underlying CRISPRi/aZ @A 47 . FLLNPSCAMET ORI LE

mechanisms. Here, we present a screening platform to BAFL.I/05 1) 72 (TF-Microglia) Z4ERLT-
systematically elucidate functional consequences of genetic ) -

perturbations in human induced pluripotent stem cell-derived

microglia. We developed an efficient 8-day protocol for the

generation of microglia-like cells based on the inducible _ _ _ . e N
expression of six transcription factors. We established inducible 'TF'wcrogl'f\':CRls_fR'/a%ﬁFﬁ L.#eeT /SURE
CRISPR interference and activation in this system and MORRET VEREILLT=,

conducted three screens targeting the ‘druggable genome’.

These screens uncovered genes controlling microglia survival,

activation and phagocytosis, including neurodegeneration-

associated genes. A screen with single-cell RNA sequencing as| 3 ED X O —=25(12&kY o059 )70OEFQ %
the readout revealed that these microglia adopt a spectrum of EXRICQBIERAICEELEEFERIELT -,

states mirroring those observed in human brains and identified

regulators of these states. A disease-associated state

characterized by osteopontin (SPP1) expression was selectively

depleted by colony-stimulating factor-1 (CSF1R) inhibition. Thus, CRISPRi&scRNA-seqlZ & BRS2 R0 Th— LR %

our platform can systematically uncover regulators of microglial HAHSHET. EREEI/OS 7O EHETERE
states, enabling their functional characterization and Li- T h

therapeutic targeting.
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SgRNA recovery after transduction with a pooled sgRNA library in iPSCs and differentiation with two different iPSC-Microglia protocols. Strategy for the infection

of iPSCs with an sgRNA library with 13,025 elements and timepoint of SgRNA recovery in iPSC-Microglia with the actual recovered counts of sgRNAs after next-
generation-sequencing (NGS) from the protocol from Brownjohn et al.18 (Top) and iTF-Microglia (Bottom).
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