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Realization of sustainable care systems to overcome major diseases by 2 0 4 0 ,
for enjoying one’s life with relief and release from health concerns until 100 years old
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Message from PD

In recent years, diseases that are caused by a
combination of environmental and genetic factors,
such as so-called lifestyle-related diseases and
diseases associated with aging, have come to
have a significant impact on people in Japan, and
this trend is expected to continue in the future.
As the average life expectancy is increasing, the
importance of prevention in addition to diagnosis
and treatment will increase as we face the
challenge of dealing with such diseases in order to
further extend healthy life expectancy. The key is to
live with as few limitations as possible even after
suffering from a disease. For this reason, this R&D
program will promote research and development in
order to achieve the goal by 2040.

In order to realize a healthy society with a long life expectancy, it is important
to provide medical care that maintains QoL (quality of life, that is, people feel
comfortable), and does not just treat diseases in the past. Medical care includes
treatment, prevention, rehabilitation, etc., and also a daily life after receiving
medical care. We believe that QoL is an important perspective in the provision of
medical care itself and in all the aspects of life after medical care. Cancer, brain
disease, cardiovascular disease, etc., which are major diseases in a healthy and
long-lived society, are considered to be lifestyle-related diseases rooted in genetic
factors, lifestyle habits from infancy such as diet, exercise, and rest, and aging
(life course). The most fundamental keyword for these diseases is chronic
inflammation (It is a condition in which inflammatory reactions are mild
but persist for a long time and become chronic. When such a inflammation
persists, abnormalities in the function and structure of biological tissues
occur, leading to various diseases. ). We will continue our research and
development projects based on this perspective of chronic inflammation.
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To perform a comprehensive and integrated analysis of the "mitochondrial-gut flora association" to clarify which mitochondria and gut microbiota
regulate the host, and develop non-invasive diagnostic methods and new therapeutic agents. We aim to achieve healthy longevity by detecting
mitochondrial dysfunction at an early stage by intervening and treating it by 2040.

Professor, Tohoku University

Development of method for complex tissue regeneration via tissue embryonization
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Based on engineered gene transfer, the present research project targets the recovery of damaged compound tissues and organs that are generally
considered impossible to regenerate, by means of induction of multiple adult cells into precursor cells similar to embryonal cells. We seek to develop
a method for regenerating lost limbs and restoration from age-related tissue degeneration using a substantially feasible method for clinical settings.

Research Associate, University of Tokyo

Realization of innovative medical systems that extend healthy lifespan to 100 years old by eliminating
tissue inflammation-inducing cells
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This research project aims to develop innovative technologies that eliminate senescent cells (senolysis) which cause tissue microinflammation as
a common pathogenesis of aging and age-associated disorders. Thereby, we will establish medical systems for the extension of healthy lifespan
through which various age-associated tissue dysfunctions and disorders will be dramatically improved. In addition, we will also develop
technologies that measure senility and establish medical networks that can be easily accessed by everyone and everywhere.
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Quantum and neuromodulation technologies to suppress tissue-specific disease-related microinflammation
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Tissue-specific disease-related microinflammation develops around blood vessels during presymptomatic disease. Currently, there is no method to
detect and eliminate this microinflammation. In this proposal, we aim to establish two novel technologies to reset the presymptomatic disease state
to the healthy state: quantum measurements and AI-based information integration analysis. First, we will detect a weak but minimal level of IL-6
amplifier* activation that leads to the development of tissue-specific microinflammation. Then, we will establish neuromodulation technologies** to
eliminate the microinflammation via specific neural circuits including gateway reflexes.
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Development of new-generation medical care systems through customizing sleep and hibernation
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Through elucidating the neurophysiological roles and regulatory mechanisms for two immobile modes of animal behavior, sleep and hibernation,
we will develop technologies to control sleep and induce hibernation in humans, transforming the future medicine. Induced hibernation will be a
step forward to space expedition, a dream of humankind.
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