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Translational Research for developing of therapy of developmental disorder

Noritaka Ichinohe
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In 2021, we explored gene expression patterns during the development of a
VPA-maternally administered ASD model marmoset and found that it showed a
phenotype very close to that of human ASD, which was published in Nat
Communication (Watanabe et al., 2021). In particular, analysis of 25 co-expression
modules of aberrant genes revealed that differentially expressed genes in the
model marmoset were similar to that of human ASD in modules associated with
neurons, astrocytes, microglia, and oligodendrocytes. As opposed to previously
developed rat and mouse models (e.g., Fmrl KO, MeCP2 KO, and BTBR mice),
only modules associated with at most two cell types are related to humans,
suggesting that VPA-exposed marmosets are powerful translational research
models for idiopathic ASD. In collaboration with group member Dr. Takahashi, we
attached a 92-channel ECoG to a model marmoset and recorded brain activity
under various sound stimulation paradigms. The results showed that the strength
of predictive signals coming from the higher brain predominated actual sensory
responses. In addition, based on discussions with the clinical group, we analyzed
model animals using DTI and found that FA values, which indicate a decrease in
myelin, were reduced. The ECoG data and DTI data were consistent well with
human data. In order to develop ASD therapeutics further and to understand
ASD pathophysiology, we will continue to compare and integrate studies of ASD

model marmosets and human ASD.



