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Spatiotemporal transcriptome regulations of cells are essential for the construction of brain
structure and proper function. Comprehensive analyses of the dynamics of the transcriptome in
the both wild and diseased animal models also lead to understanding the molecular causality of
the human neuropsychiatric disease. Here we examine the spatiotemporal transcriptome and
dynamics using the common marmoset brain to identify the spatiotemporal-specific (such as
layer/mucleus-specific in spatial or development-specific in temporal) modulating genes.

--- Microdissection transcriptome analysis in the common marmoset

Fine structure transcriptional profiling for nuclear subdivisions of the basal ganglia (five nuclei),
hippocampus (three nuclei), amygdala (six nuclei), six cortical regions (prefrontal cortex, anterior

cingulate cortex, middle temporal gyrus, primary motor cortex, primary somatosensory cortex,
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primary visual cortex) has been performed by the Laser Capture Microdissection (LCM) method.
Totally, 270 transcriptome libraries from 86 microdissected marmoset brain regions have been
sequenced and analyzed. From the massive sequence data, we can quantify gene expressions of
entire gene sets (36,597 genes) and can identify the differential expression genes (DEG) and the
region-specific regulatory network module based on co-expression network analysis of gene
expression data. This marmoset brain gene expression atlas can be effectively used for the
comparison of transcriptome profiles and dynamics of wild/diseased marmosets.

--- Macrodissection transcriptome analysis in the common marmoset

Spatiotemporal transcriptional profiling of the marmoset brain has been performed at the
macrodissection level in the collaborative project with Dr. Tomomi Shimogori (RIKEN Brain
Science Institute). We used 17 macrodissected marmoset brain regions, which include the seven
cortical regions from both hemispheres, thalamus, midbrain, and cerebellum, from five postnatal
developmental stages (newborn, three months, six months, one year, two years). The results of
postnatal developmental and spatial transcriptional profiling are available on the website of

marmoset gene atlas (https://gene-atlas.bminds.brain.riken.jp/).

Additionally, from the fiscal year 2016, we have performed genetic variation analysis to identify
the marmosets which have rare Loss-of-Functional (LoF) mutation in the neuropsychiatric
related genes. Among 369 marmosets, we succeeded to identify that some marmosets have rare

LoF mutation in the ten neuropsychiatric related genes.
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