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Psychiatric disorders are genetically complex

Genetics has revealed the structure of disorders
How can we begin to sort this complexity out?
Common biological mechanisms? – if so, where/when?

Adapted from Singh et al., MedRxiv, 2020
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Partitioning the brain – cell types

• Fundamental unit of the brain – smallest unit for evolution.
• Classification has been central to Neuroscience since 19th century
• Single-cell Resolution transcriptomics has reached “CAP”-criteria
• Quantitative measures of diversity
• Therapeutic access increasing for gene-therapy



Integrating GWAS and Transcriptomics allows 
for prioritization
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• Cellular resolution
• Multidimensional read-out
• Measuring endpoint –integrative approach
• Etiology?
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Direct measurements of changes: case/control 
single cell transcriptomics



Single cell transcriptomics informs genetics 
and pathology

van der Wijst et al., 2018

Cell type-specific eQTLs reveal hidden elements

Cell type-specific CUT&Tag identifies binding sites and gene regulation

Bartosovic et al., 2021

Spatial transcriptomics links to cellular pathology

Mattson Langseth et al., 2021



Overcoming or leveraging biological variability

Geschwind and Konopka 2009

Overcoming technical and biological variability 
(size and similarity) 

Leveraging biological variability

Differential expression Network biology



Observation -> experimentation
Human-specific aspects: 
IPSCs – cell culture – 3D organoids

Dage & Merchant, DDW, 2012

Mechanistic animal models 



The search of biological mechanisms:

• Larger data sets needed - unknown effect size.
• Maximize controlled biological variability (genetic diversity)
• Key to understand this diversity

• Minimizing or measuring other variability
• Detailed clinical and life history measurements
• Decreasing technical variability (multiplexing and measuring)

• Mechanistic animal/cell models




