[BRiDFE - Efb - KEICEEU B FREOBNEEREET VO]

Gene Expression Analysis and Establishment of Primate Model for Brain Development, Aging and

Disease
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l Research works

We aim to shed light to the cognitive functions of
association areas, which have especially evolved in the
primate brain, from the viewpoint of development and
aging of gene expressions and neural connectivity, taking
advantage of accessibility to several-hundred house-bred
Japanese and rhesus monkeys in the Primate Research
Institute, Kyoto University.

Cognitive functions decline with aging even in
macaque monkeys. To clarify the molecular basis of this
decline, we comprehensively analyzed gene expressions
in the hippocampus and the prefrontal cortex of aged and
young macaque monkeys. Sexual difference was observed
in the age-related expression change of functional gene
groups. In the female monkeys, decrease in the expression
of gene groups involved in neuronal processes both in the
hippocampus and the prefrontal cortex, and increase in
the expression of homoeostasis-related genes in the
hippocampus were observed. No functional gene groups
in the brain of male monkeys showed significant age-
related change in the expression level. Decline of estrogen,
known to act neuroprotectively, in the female brain after
menopause may lead to the result.

Cognitive functions subserved by the prefrontal area
develop slowly after birth. We hypothesized that slow
accomplishment of neuronal connectivity of prefrontal
area is a reason of the prolonged development. By using
retrograde tracing method, we revealed that connections
from posterior cingulate area and upper bank of the
superior temporal sulcus to the dorsal area 46 are not fully
developed in infants. To elucidate the contribution of such
connections to the specific aspects of cognitive functions,
we are going to conduct behavioral analyses of monkeys
whose specific connection, such as temporofrontal
connection is removed by means of projection-specific

neurotargeting method.
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