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Abstract: Single-cell genomics has fundamentally changed the way we define and
experimentally access cell types and assess changes in their states or identity. One of
the major team efforts at the Allen Institute for Brain Science is to define all cell types
in the mouse brain by single-cell/single-nucleus transcriptomics (RNA-sequencing and
spatial transcriptomics). I will present our current definition of cell types in mouse brain
based on single cell transcriptomics as well as its correlation with other cellular
properties which suggest specific cell type functions. Establishing causality
relationships between specific properties and cell type function requires highly specific
and temporally regulated perturbations combined with integrative phenotyping. I will
present the development of new viral genetic tools that can be delivered systemically
to the whole mouse brain to specifically label, monitor, perturb, or treat a cell class or
type. The new viral genetic tools perform well across rodents and primates and have
the potential to enable systematic analysis of brain cell type function and become
precursors for highly specific neural circuit therapeutics.
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