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SUMMARY (Y& 89%&)

O Brain activities underlie all aspects of behavior ranging
from basic requirements, such as breathing and feeding, to
most uniquely human function, such as cognition. Brain
activities require the ensemble of multiple neurons whose
connection is established and modified by experience and
education over the lifespan.

O Perhaps the most prominent changes that occur during
brain development is the establishment and reorganization
of neural connections, which are built through a series of
events, including neuronal migration, axon growth and
guidance, synapse formation, etc.

O Viewing and measuring the changes in the structural and
functional connectivity during brain development will
enable us to better understand normal brain development
as well as the etiology and causes of brain and mind
disorders.

O Despite the ever growing social and economic cost of
brain and mind disorders of youth, neurodevelopmental
research effort appears to be underfunded, and thus the
causes and molecular understandings for  most
neurodevelopmental disorders remain primitive.

O Although it is increasingly appreciated that the
understanding of neural connectivity is an essential
prerequisite for the diagnosis and treatment of neurological
disorders, current approaches for monitoring neural
activities and linking them with brain function and
dysfunction are far from comprehensive.

O Brain map of structural and functional neural connectivity
will provide crucial information to develop future treatment



programs and prevention strategies for
neurodevelopmental disorders and to enter the era of
personalized medicine.
O
(1) Development of methods to diagnose
neurodevelopmental disorders based on brain map

Development of standardized fluorescence animal
model to monitor brain development

Development of platform to process 3-dimensional (3D)
brain tissue samples

Development of high-resolution SPIM imaging system
for brain imaging

Establishment of a protein level database for normal
and diseased brains
(2) Omics-based search for biomarkers that can lead to the
development of early preclinical diagnosis of risk
factors and precursors of neurodevelopmental disorders
- Identification of novel neurodevelopmental genes and
elucidation of their functions during brain
development
- Development of methods for early preclinical diagnosis
of risk factors and precursors of brain disorders
- Establishment of cellular or animal model for
neurodevelopmental disorders
(3) Development of imaging technology for functional brain
change in developmental disorders
- Development of portable imaging system for brain
function of infants
- Development of high-resolution and real-time brain
function monitoring technology
- Developing the prediction algorithm for dynamic



functional brain big data

- Development of monitoring technology for functional
brain change in developmental disorders

(4) Development of methods to monitor and control neural

plasticity that can be applied to treat

neurodevelopmental disorders

- Development of methods to monitor changes in neural
plasticity during brain development

- Analysis of developmental- and region-specific
plasticity

- Development of treatment strategies for brain disorders
based on controlling neural plasticity

[ Strategic planning of R&D

O Establish a strong core to prioritize research goals and
promote  cross-disciplinary = research  effort that is
coordinated, cooperative and focused on the outcome.

O Run multiple, small creative research groups for the
purposes of assisting the development of multi-disciplinary
teams working towards developing frontier technologies
for the diagnosis and treatment of neurodevelopmental
disorders.

O Establish a Developmental Brain Research Alliance to
foster effective interdivisional coordination and networking

and to ensure coherence and focus.

[] Expected contributions

O This project is expected to aid health care and reduce



health burden by contributing to the development of
diagnostic  tools and breakthrough treatments for
neurodevelopmental disorders.

O Understanding brain functions will lead to fostering a
plethora of new interdisciplinary business fields with
neuroprefix, such as Neuroeconomics,
neuromarketing/accounting, etc.,, thereby laying a
cornerstone for building up a “creative economy”.

O Thorough analysis of challenges and opportunities in
different areas of neuroscience will aid in identification
of specific fields in brain science which are expected to
progress over the next decades and in which we can

remain at the forefront in the future.



