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“Centenarians are biologically different.
| believe that we may eventually be able
to solve the mystery of healthy longevity.”
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Numbers of centenarians, semi-supercentenarians, and supercentenarians in
Japan, and their share of the total population (2020 Population Census). In 2026,
the number of centenarians in Japan exceeded 100,000 for the first time
(announced by the Ministry of Health, Labour and Welfare in 2026).
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Please tell us about the Center for Supercentenarian
Medical Research, where you serve as Director.

We refer to people who live to the age of 100 as centenarians, and
our aim is to clarify the mechanisms behind their healthy longevity
and, in doing so, extend healthy life expectancy for the general
population.

The center grew out of a centenarian study launched in 1992 by
Nobuyoshi Hirose, former guest professor at Keio University. It was
established in 2014 to build on the resources that study had
accumulated and investigate the secrets of healthy longevity across
the university's faculties. Initially we focused on people aged 100
and over. Since then we've widened that to semi-supercentenarians,
aged 105 and over; supercentenarians, aged 110 and over; and, at
the other end, people slightly younger, aged 85 to 89. As the
population figures show, centenarians and supercentenarians are a
true elite of longevity—and for sheer volume of data on them, we'd
like to think our center is the best in the world.

We focus on a number of areas, starting with genome research into
hereditary traits. Long-lived families really do exist, and we're
looking for the genetic factors and genes that contribute to long life.
On the disease side, one area we focus on is dementia. People who
live to be 110 tend to retain their cognitive function. Then there's the
cardiovascular system—the heart and blood vessels—and the way
muscle and bone work to keep people independent day to day. And
at the level of the cells and substances that support all of that, we're
also paying close attention to gut bacteria and immune function.

What kind of research is being conducted at Bio2Q?

In collaboration with Professor Kenya Honda's laboratory, we are
conducting research on gut bacteria based on stool samples
provided by centenarians. Starting in 2016, before Bio2Q was
established, we discovered that the intestines of centenarians
contain high levels of isoallolithocholic acid, a secondary bile acid (a

substance produced by gut bacteria from primary bile acids
secreted by the liver) that has strong antibacterial effects against
pathogens. The thinking is that this acid keeps the centenarian gut
stable by killing off pathogens. Professor Honda's lab also cultured
bacteria from the stool samples, identified dozens of strains, and
pinpointed the ones that metabolize isoallolithocholic acid. The
results of this research were published in Nature'.

Professor Kazuyoshi Ishigaki, an immunologist, is also part of
Bio2Q. He's currently examining the immune profile of centenarian
blood for us.

Our research on immunity began in collaboration with Dr. Piero
Carninci and Dr. Kosuke Hashimoto at RIKEN. Conventional wisdom
says that as people age, they become more susceptible to infection
and vaccines work less well. However, supercentenarians are less
prone to infectious diseases, have lower rates of cancer, and show
less inflammation than their age would suggest. That made us
wonder whether robust immune function is what defines
supercentenarians. So we examined immune-cell expression one
cell at atime, and found large numbers of an unusual immune cell
in supercentenarian blood: the CD4-positive killer T cell, normally
present only in trace amounts. We do not yet know if they are
attacking senescent cells or suppressing cancer cells, but they do
seem to be playing some kind of protective role. These results were
published in PNAS?.

What are senescent cells?

Cells age too. Each time a cell divides, the telomeres at the ends of
the chromosomes grow shorter. Once they fall below a certain
length, the cell can no longer divide and becomes what's known as
a senescent cell. Senescent cells gradually increase in the body as
we age, releasing inflammatory substances and causing chronic
inflammation. More inflammation generally means a higher
mortality rate.

Looking ahead, the obvious next questions are whether immune
cells really are eliminating senescent and cancer cells, and what
they may be doing in tissues such as the brain, heart, and blood
vessels. I'm also curious whether immune cells and gut bacteria are
connected, and how both relate to diet and exercise. While there is
a lot of data from animals, research in humans is still just beginning.
Beyond that, we want to bring in researchers who specialize in
statistics and Al, and look at all these different relationships.

Centenarians and supercentenarians really are biologically
different. For example, compared with 85-year-olds, they have cells
we have never seen before. | believe that by studying such
differences, we may eventually be able to solve the mystery of
healthy longevity.

What do you see as the real significance of Bio2Q as
aresearch organization?

It lies in having world-leading researchers, including Professor
Honda, and cutting-edge technology. By adding Al and quantum
computers to this, we are attempting to analyze the complex
relationships between such things as gut bacteria, genetics,
immunity, and diet. What matters is that this is combined with the
valuable human data we hold, such as our data on centenarians.

| think physical proximity between researchers matters a great deal
in interdisciplinary work like this. Take Al. The analysis has to
happen alongside someone explaining things like how this
particular 100-year-old was bedridden, or what their clinical picture
looked like. Without that, the researchers on the Al side have no
way of telling which data matters and which is noise. Looking at the
analysis results and talking them through against our clinical
experience—this matches what we see, that variable looks off—is
how we gradually close in on the right answer. So | do think it
matters to have an environment where experts from a range of
fields can share the same space and advance their research
through discussion.

"Nature: A world-class science and technology journal based in the United Kingdom.
2PNAS: Proceedings of the National Academy of Sciences of the United States of America. A
general-science journal that ranks alongside Nature and Science.
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In the intestines of centenarians, distinctive gut bacteria were using primary bile
acids to produce substances that kill pathogenic bacteria.
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CD4-positive killer T cells, which are only present in small numbers in the blood of
50- to 80-year-olds, were found in large numbers in supercentenarians. What role
they play in longevity is still to be worked out.
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Do you have a message for our younger readers?

Research begins with curiosity, and the real thrill is understanding
something that no one had understood before. And to discover
something interesting, you have to keep at it. If one approach
doesn't work, try looking at it from a different angle, or ask someone
to show you another way—what matters is that you keep thinking.
I've never stopped thinking. And that's because research really is
interesting.
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Email: csmr-group@keio.jp
Web: https://www.keio-centenarian.com/

What is Bio2Q?

Bio2Q is a world-class research center at Keio University. It aims to
use quantum computing and Al to analyze the interaction between
Human Biology and Microbiome, revealing uncharted territories of
the human body and developing new treatments for intractable
diseases.

Keio University is the first private university to be selected for the
World Premier International Research Center Initiative (WPI)

il program promoted by the Ministry of Education, Culture, Sports,
- Science and Technology (MEXT).
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Bio2Q

Keio University Shinanomachi Campus
35 Shinanomachi, Shinjuku-ku, Tokyo
160-8582, Japan

Email: sc-wpi-staff@adst.keio.ac.jp
BESAAFERITXv/N Web: www.bio2g.keio.ac.jp
T160-8582 EHREBHTTEX Tel: 03-6709-8106 (Weekdays 8:30 AM - 5:00 PM)
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