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Aiming for a healthy society through our }
moonshot project in the 2040s-1

A society where everyone leads healthy lives up
to maximum lifespan
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{ Aiming for a healthy society through our J
moonshot project in the 2040s-2
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Aiming for a healthy society through our
moonshot project in the 2040s-3

Everyone can take diagnostic examinations for determining the progression of aging
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progression of aging
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{ Two independent mechanisms regulating aging J
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@A mechanism that decreases the quality of life

L

1

Quality of life

A (DA mechanism that determines maximum lifespan

I t Maximum

Lifespan lifespan

age



Tissue microinflammation is a major cause of
age-associated decrease of QOL

Inflammation-inducing cells
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Research background-1

What is senescence ?
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Cellular senescence and a mechanism of its

induction
Telomere Oxidative DNA Oncogene Mitochondria
dysfunction stress damage activation dysfunction

Activation of DNA damage responses ]

5%

Activation of p53 at G2 Proteins regulating mitosis Degradation

Durable
cessation of
cell cycle

Senescence associated
secretory phenotypes
SASP

Johmura et al. Mol Cell 2014
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Accumulation of senescent cells with age

2 months old

Omori et al. Cell Metab 2020
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Senescent cells associate with age—associated kidney
dysfunction in vivo

p16-positive senescent cells in distal tubule

Kidney
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Improvement of NASH pathogenesis by
elimination of senescent cells
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Research background-2

Improvement of age-related
disorders by senolysis
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{ GLS1 is essential for senescence survival }
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{ A mechanism of senolysis by GLS1 inhibitor }
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Excess protein Accumulation of misfolded
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Amelioration of age-associated disorders by
GLS1 inhibitor in vivo

Senescent cells

Aged mouse .
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Johmura et al. Science 2021



Research plans and scenario




Overview and scenario

- Development of methods that eliminate inflammation-inducing cells and elucidation of molecular
basis underling age-associated organ dysfunction by excess inflammation

- Development of technologies that determine and predict aging

2020 2023 2025 2030 2040

Identification of inflammation
inducing cells and their regulation POC establishment

Elucidation of mechanisms underlying
tissue and stem cell dysfunction by
excess inflammation

Development of methods that eliminate inflammation

inducing cells '

Pre-clinical trial for

aged persons

Elucidation of mechanisms underlying amelioration of Clinical tria

age-associated disorders ;
1

for aged
persons

Clinical trial for
Werner syn. patients

Elucidation of mechanisms underlying protection of

carcinogenesis i
1

Determination and prediction of senility by genomics, PET, and liquid biopsy



Research plans and researchers

Aging mechanisms and improvement of age- Development of technologies by
associated disfunction by elimination of which the progression of aging

inflammation-inducing cells are determined
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Yoshimura
@ Immune aging and its improvement Keio Univ

Aging Aging-Related Diseases
Chronic inflammation Autoimmune diseases,
Cancer

Chronic inflammation,
Neurological diseases
Metabolic diseases,

Cardiovascular disorders .
Cancer, Infection
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Immune Aging

aging
e

Tscm (stem cell memory)

> Senescence
: " Exhaustion

Memory T cells

Establishment of "Rejuvenation”
Technology and understanding the
molecular mechanism

® Elucidate the mechanism of T-cell senescence and exhaustion at the molecular level and
develop a method to convert to young memory cells.

® Prevent and cure aging-related diseases by eliminating or rejuvenating senescent T cells.



(3 Brain inflammation by immune aging and t°

e - Kyushu §
its improvement Univ.

Ischemic stroke .-~
Alzheimer’s disease
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Lymphocytés Inflammation-inducing cells

Aging of the brain's Eliminating tissue
immune system inflammation-inducing cells
Regulation of brain function by Elucidation of the recognition and elimination
lymphocytes in the brain and their mechanisms of abnormal inflammation-inducing

dysregulation by immune aging. cells induced by inflammation in the brain.



@ Aging of cardiovascular system and Minamino

PR Juntendo

its Improvement Univ.

(1) Anti-senescence therapy by Elimination of

targeting seno-antigens _|nflarr.|mat|on-
Accumulation inducing cells

of inflammation-
inducing cells

Age/Stress

(2) Mechanism of accumulation of
inflammation-inducing cells in
cardiovascular system

Prolonged accumulation of inflammation-inducing cells




Yanagita

® Kidney aging and its improvement SYf)tO
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Iwama
® Stem cell aging and its improvement Univ.
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@ Aging process in circadian rhythms B':ia\'lm

and sleep disorders Tsukuba

Accumulation of inflammation-
inducing cells ?
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- the circadian
rhythm/sleep disorder

Rhythm/sleep disorder model mice Prevention of increase in the

number of inflammation-
inducing cells and anti-aging?

Aiming to prevent aging by
treatment of the
rhythm/sleep disorder
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Diagnostic methods using genomics that
predict the progression of individual aging Tokyo

Kamatani
Univ.

Genome omics of Werner syn. patients
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Age-associated changes in epigenomes and
transcriptomes in Werner syn. patients
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Investigation of biomarkers by
genetic and biochemical analyses
using large genome and omics data
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Polygenic analyses of aging and
inflammation using GWASs of

inflammation, aging and lifestyle
diseases, and mosaic mutations




@ Quantification of inflammation-inducing (Zggaflf'g

cells and diagnosis of aging with PET

Quantification of inflammation-inducing cells and diagnosis of aging with PET using novel probes

(1) Evaluation of PET probes
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(2) Deleting inflammation- (3) Quantification of inflammation-inducing cells
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Diagnostic methods for accumulation of Sugiura §

Keio
inflammation-inducing cells in vivo Univ. Ty
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Future Projects

Toward minimally invasive daily monitoring of senescent cell accumulation by mass spec.

(1) Establishment of easy

breath biopsy method (2) Identification of novel breath biomarkers (3) Demonstration of aging indicator
\TILE 100 markers in a large population
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[ The goal of our project after 10 years

Practical implementation of an innovative medicine by which various age-associated

disorders are simultaneously improved through elimination of inflammation inducing cells
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Prevention of \ Extension of Anti-aging
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Development of diagnostic technologies using inflammation inducing cells
by which the progression of aging is determined

Analyses of \
T respiratory gas (" N
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Everyone can determine the progression of aging by minimally
invasive and ongoing examinations anywhere in the world
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The reason why our project can be categorized as a
moonshot

Present
Individual treatment for each disease

Moonshot
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The 2040s

One treatment for all geriatric
diseases

L =y All geriatric diseases

Lung fibrosis \N

Kidney failure Atherosclerosis

aopvea

Elimination of inflammation
inducing cells

Prevention before symptoms
appear

Establishment of
examinations that
determine the
progression of

aging
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