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Exploring Neural Shared Representations
through Cross-Decoding of MEG Data from Different Modalities
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The Effect of Self-Generated Movement on Spatial Attention
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Effects of hyper-perceptual reception of visible light at the skin on cognition
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The effect of acupressure on the vascular function during cold stress
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Spatiotemporal regulation of de novo and salvage purine synthesis
during brain development

Kk & (MIZUKOSHI, Tomoya)

The levels of purines, essential molecules to sustain eukaryotic
cell homeostasis, are regulated by the coordination of the de
novo and salvage synthesis pathways in mammals. Impairment
in purine metabolism leads to various neurological diseases such
as Lesch-Nyhan syndrome, seizure, and microcephaly. In the
developing central nervous system (CNS), the de novo purine
synthetic pathway is presumed to be mainly utilized because
neural stem/progenitor cells (NSPCs) require large amounts
of purines for abundant proliferation and neuron production.
However, how these two pathways are balanced or separately
utilized during CNS development remains poorly understood.

In this study, we revealed that the spatiotemporal regulation
of two purine synthetic pathways is essential for proper CNS
development. Along with brain development, there is a shift
of utilization for purine synthetic pathways, with a greater
reliance on the de novo pathway in the embryonic stages and a
greater reliance on the salvage pathway in the postnatal—adult
stages. The pharmacological effects of various purine synthesis
inhibitors in vitro and the expression profile of purine synthesis
enzymes indicated that NSPCs in the embryonic cerebrum
mainly utilize the de novo pathway. Simultaneously, NSPCs
in the cerebellum require both the de novo and the salvage
pathways. In vivo administration of de novo inhibitors resulted
in severe hypoplasia of the forebrain cortical region, indicating

a gradient of purine demand along the anteroposterior axis of

RS Al

the embryonic brain, with cortical areas of the dorsal forebrain
having higher purine requirements than ventral or posterior
areas such as the striatum and thalamus. This histological defect
of the neocortex was accompanied by strong downregulation
of the mechanistic target of rapamycin complex 1 (mTORC1)/
ribosomal protein S6 kinase (S6K)/S6 signaling cascade, a
crucial pathway for cell metabolism, growth, and survival. The
forebrain—specific malformation by inhibiting de novo pathway
is rescued by the upregulation of mTOR activator. These findings
indicate that strict spatiotemporal regulation of purine synthesis
in cooperation with mTORC]1 signaling are crucial for the proper
brain development.

However, we could not clarify the factor that drives the switch

from de novo to salvage pathways as well as the molecular
mechanisms of brain malformation caused by de novo purine
synthesis inhibitors. Our future study will focus on regional and
lineage-specific differences in purine metabolism in the brain.
These studies might shed light on the significance of adaptive
changes in purine metabolic pathways during the evolution of
the mammalian cerebral neocortex. This research was published
in eNeuro [1].
[1] Mizukoshi, T., Yamada, S., & Sakakibara, S. I. (2023).
Spatiotemporal Regulation of De Novo and Salvage Purine
Synthesis during Brain Development. eNeuro, 10(10).
doi:10.1523/ENEURO.0159-23.2023
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