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Our group is interested in understanding the underlying genetic and pathophysiological basis
of psychiatric and neurodevelopmental disorders. An area of specific interest is the synaptic
pathology that is common to several such disorders. For example, longitudinal clinical studies
have demonstrated a progressive reduction in cortical thickness in schizophrenia patients as
psychosis develops and the disease progresses. Such cortical pathology is more prominent in
severe forms of disease such as childhood-onset schizophrenia. Reductions in cortical
thickness correlate well with synapse loss, the neuroanatomical correlates of which are
restricted to the layers 2 and 3 of the cortex. Recent advances in schizophrenia genetics have
also highlighted the role of synaptic pathways thereby attributing a potentially causal role to
synaptic deficits.
We are interested in characterizing the synaptic architecture of cortical layers 2/3 in the
context of schizophrenia and in understanding the mechanisms underlying the specific
synapse loss. We are also interested in extending the findings to other psychiatric and other
neurodevelopmental disorders. We have differentiated human induced pluripotent stem cells

(hiPSC) from childhood-onset schizophrenia patients into cortical neurons and forebrain
cerebral organoids and are developing them into models to understand the synaptic deficits in
disease. Other key areas of interest to us include understanding the role of neuroinflammatory
pathways in synaptic pathology as well as understanding the role of different neuronal
subtypes and other CNS cell types in the manifestation of genetic risk in the context of
psychiatric and neurodevelopmental disorders. Towards that goal, we have successfully
generated human microglia and astrocytes like-cells as well as interneurons and plan on
developing co-culture systems with forebrain cerebral organoids to study the role of various
cell types in synaptic biology.
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