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Kazuo Tsubota, CEO
Tsubota Laboratory, Inc.
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This past year represented advancement for Tsubota
Laboratory, Inc. characterized by great transformation
and growth and inspired by our corporate motto: “to
create a gokigen future through visionary innovation.”
One landmark action—relocating our headquarters to the
Keio University Hospital campus—has precipitated a new
stage of growth through deeper links with the university.
*gokigen is a Japanese term that suggests happiness and
a positive outlook on life.

On the R&D front, the results of our 2-year clinical
trial on suppressing the progression of myopia in
schoolchildren should be published this autumn. Our
findings are expected to provide further evidence of the
relationship between violet light and health.

In 2024, Sunmark Publishing, Inc. issued my newest
book entitled Time Spent Outdoors Determines Your
Healthy Life Expectancy. While our research into violet
light initially explored its preventive effects on myopia
progression, our focus has expanded to its potential
effects on central nervous system disease, as the book
introduces.

Our lab is also anticipating accelerated development of
medical devices for diseases other than myopia.

On the business front, we have established an office in
China Eye Valley, the nation’s mecca for ophthalmological
research, signifying full-scale entry into the Chinese
market and facilitating partnerships with Chinese
companies. This groundwork to expand our pipeline into
China represents sizeable advancement for Tsubota Labs.
We will further accelerate our business development into
the global market next year with expansion into the U.S.

Human resources are always the key asset supporting
business growth. Last year saw the addition of
outstanding new members who are further strengthening
our team. Their diverse backgrounds bring expertise in
a range of areas to generate innovation. We should give
special mention to the “delicious eggs” which the Tsubota
Lab research team produced in our violet light-irradiated
poultry project. I am delighted to report that we have also
initiated in-house marathon and ski clubs, turning us into
a rather engaging start-up.

As we enter the new fiscal year, we look forward to
your ongoing support and guidance.
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Our Mission and Management Policy

HHESFEE About Tsubota Laboratory
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Tsubota Lab is a startup established to offer society the
benefits of research results gained at Keio University
School of Medicine’s Department of Ophthalmology.
We are engaged in an expanding range of R&D areas,
covering myopia, dry eye, presbyopia, and brain
diseases. We act as a bridge between academia and
industry, continually enhancing our scientific response
capabilities to bring cutting-edge university R&D
results to society as a whole. We are committed to
strengthening daily efforts in research, development,
and business strategies to commercialize university
research results and intellectual property, sparking
innovation and driving progress.
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Through VISIONary INNOVATION,

create a GOKIGEN future
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By commerecializing chiefly
university-driven healthcare science
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WHAT # weromeesiss. )
Providing solutions to global myopia, dry eye,

presbyopia, and brain/central nervous system issues

Tsubota Lab’s mission is to “create a gokigen future through
VISIONary INNOVATION" and our goal is to develop
breakthrough innovations for the treatment of myopia,
dry eye, presbyopia, and neurological disorders. As a
Keio University startup company, we strive to expand our
corporate value by resolving social issues including the
global increase in myopia, worsening Quality of Life (QOL)
due to dry eye, and urgent need for preventive treatment of
presbyopia.

*The phrase “VISIONary INNOVATION” combines our concerns for
vision (eye disorders) and our goal of developing innovative medical

treatment and healthcare products with visionary insight.
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and contract researchers
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1. Business Model

The Tsubota Lab business model is based on
generating revenue from upfront contract fees,
milestone payments, and post-commercialization (post-
marketing) royalties with partner companies through
joint R&D agreements and license agreements, and
investing those revenues in new research, leading to
the creation of new value. Our business spans from
basic research and development to select clinical trials.
We operate on a B2B model, with partner companies as
our direct customers.

Our R&D is carried out by external contract
researchers with high levels of expertise in a variety of
fields. Their research results, based on solid evidence,
also play a role in creating new pipelines for our wide-
ranging interests.

Since the development and sale of pharmaceuticals
and medical devices demands significant time, we have
adopted a dual strategy of simultaneously developing
and selling commodities. Additionally, we maintain a
stable income from consulting work and have already
secured contracts with dozens of companies.

2. Core Competence

In 2017, the Department of Ophthalmology at the Keio
University School of Medicine discovered the preventative
effects of violet light (visible light with wavelengths of
360 to 400 nm) on myopia. Violet light has been shown
to maintain and increase blood flow to the eye, and we are
transforming these discoveries into intellectual property
while simultaneously developing related medical devices.
Additionally, we are conducting research into the potential
of violet light not only for the treatment of disease, but also
as the key element in healthcare devices.

Furthermore, violet light has been shown to increase
blood flow not only to the eyes but also to the brain.
Specified clinical studies conducted in the field of brain
diseases, such as depression and Parkinson's disease, have
shown positive results. In addition to medical devices, we
also have multiple pipelines for pharmaceuticals to treat
myopia and continue to develop new products by licensing
out to companies both in Japan and overseas. In the dry eye
field, we maintain an active pipeline for highly effective eye
drops and continue to develop groundbreaking products.
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Contract fees
Milestone and royalty payments
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Operating company (out-licensed)
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3. Growth Strategy

Our business involves joint research with many universities
and research facilities. After patenting the intellectual property,
we conduct the necessary clinical research while connecting the
research to our various pipelines. We actively license out not only to
companies in Japan, but also to overseas companies such as medical
device and pharmaceutical firms in Europe, the United States,
China, and other countries in Asia. Furthermore, we have adopted
a dual strategy of developing products not only in the medical
field, which require extensive development periods, but also in the
healthcare field (preventative healthcare and wellness products),
which can be developed in a short time.
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Kazuo Tsubota and Dr. Ryuji Ueno: A Dialogue on Innovation

ERERAN S F v —DINA F T DHEDM1 /N—aDFRER?
The Innovation Strategies of a Pioneer in Medical School Ventures
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The Tsubota Laboratory Annual Report features two Special Dialogues this year. Our first guest is Dr. Ryuji
Ueno, Founder and Representative Director of Cyn-K Bio, Inc. Dr. Ueno is also currently serving as a Specially
Appointed Professor in the Department of Dementia Control Science in the Kyoto University Graduate School
of Medicine. He is one of the Keio University mentors most respected by Tsubota Lab’s Kazuo Tsubota and a
global entrepreneur who has led bio-venture companies to IPOs in both Japan and the USA. The dialogue with
Dr. Ueno affords a glimpse of the “gokigen future” to which Tsubota Laboratory aspires.
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Kazuo Tsubota (KT) : Dr. Ryuji Ueno, thank you for sparing time to
chat with us today in this Special Dialogue. You were a year ahead of me
at Keio University School of Medicine, and you are one of the individuals
I most respect. I have before me a copy of the 2013 book entitled
Innovation Strategies of a Japanese Inventor Who Achieved 300 Billion
Yen in Global Sales, issued by Asahi Shimbun Publications (available in
Japanese only). It is one of my favorite books and is now somewhat in
tatters as I have reread it so many times. The book title references 300
billion yen, but what is the current sales total from all the businesses in

which you have been engaged?
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Ryuji Ueno (RU) : It would probably be about a trillion yen. It’s been

over a decade since the book’s publication.

KT : That is tremendous. What a huge contribution to the world. Today,
Id like to begin with a brief review of your career. After graduating from
Keio University School of Medicine, as we mentioned earlier, you went
on to develop Rescula, an ophthalmic solution for treating glaucoma, and
Amitiza, a drug for treating chronic constipation. Those achievements led
to the listing of two venture companies—R-TECH UENO, LTD. (founded
in 1989) on Japan’s JASDAQ and Sucampo Pharmaceuticals (founded in
1996) on NASDAQ in the USA. You are a true role model for medical

school startups and innovation.

RU : Thank you for your introduction. I launched my first business in the
1980s, long before “innovation” became a buzzword. I happened to find a
compound during research and wondered if it could be developed into a
drug. It turned into medications for glaucoma, constipation, and irritable
bowel syndrome (IBS). The mechanism was a novel ion channel activator,
and I still believe that the fact that it was a new mechanism suggested
potential treatment for areas which had previously remained unreachable.
In the world of medicine, many tend to label all related efforts as
“developing new drugs.” Yet, I feel there is a major difference between
creating drugs using already known mechanisms and discovering
unknown mechanisms and creating new drugs based on those discoveries.
I am much more excited by the latter. To me, the most important element
is the innovation generated by those new mechanisms and how we can

use it to broaden the scope of possible treatments.

KT : About how old were you when you founded R-TECH UENO, which

was listed in Japan?
RU : I must have been in my late 20s.
KT : What an admirable accomplishment at such a young age. And

then, less than a decade later, you left for the US. There, you discovered

and developed Amitiza, a pharmaceutical which changed the world, and
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Kazuo Tsubota, MD, PhD, MBA
CEO, Tsubota Laboratory, Inc.
Professor Emeritus, Keio University
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Dr. Ryuji Ueno, MD, PhD and PhD
CEO and Founder, Cyn-K Bio, Inc.

Medical Inventor
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founded a company in the US. That's what I most admire. Wed like for
Tsubota Laboratory to expand into the US at the earliest possible stage.
I think members of the Association of Startups from Keio University
School of Medicine as well as venture companies from other universities
all share the same major goal of expanding into the US. I wonder if you

have any advice for us.

RU © When commercializing products—especially pharmaceuticals—in
the biotech world, the prevailing idea has been to start in the US, a notion
which applies to Japanese as well. The US is a melting pot for people from
all over the world, including Japan, so data from clinical trials staged there
are globally applicable. That is the top benefit, and it is an undeniable fact.
It's tremendously advantageous, but one issue is that prices skyrocketed in
the US last year. That held true across the board, from labor to materials,
research, and startup funds. Per capita income averaged about the same in
both countries when I first moved to the US in the mid-1990s. However,
the difference has roughly doubled over the past 30 years. Development
costs in the US have gone up that much.

With all that, I've recently begun to feel that bringing R&D sites back to
Japan makes sense going forward... developing products and getting them
off the ground in Japan. I think that people achieving major innovations,
along with the driving force behind innovations, will emerge from Japan

in the future.

KT : I'm sure you're right. And to that point, in 2023, you founded your
third biotech venture company, Cyn-K Bio, Inc. as a Kyoto University-

launched endeavor. What is the focus of this business?

RU : In my two earlier companies in Japan and the US, we developed
Rescula and Amitiza and sold them globally. They were marketed in
the US, Japan, and Europe, and as I mentioned at the beginning of our
discussion, total sales exceeded one trillion yen. At that point, I sold off
both businesses and started over from scratch, as I wanted to resume
research. Back in Japan, Kyoto University offered to let me do research
on the central nervous system, which I had long wanted to do, so I went
there and founded Cyn-K Bio in collaboration with the Department of
Dementia Control in the Graduate School of Medicine.

Cyn-K Bio is now exploring development of drugs for Alzheimer’s
and autoimmune diseases like multiple sclerosis (MS), as well as for
specialized neuropathy. Frankly, it’s not straightforward development;
it’s a more difficult challenge, but I've got some experience under my belt

now and felt I'd like to try a more daunting endeavor.

KT : That's wonderful. I founded Tsubota Laboratory when I was 60 and
people commented on undertaking that at my age, but youre now 70 and
have created this new company, with which you're ready to take on the

world. You are the embodiment of a multi-stage life.

RU : To be honest, I know I'm not able to take on this current initiative
alone. I hope that younger members of Cyn-K Bio and the Kyoto
University lab will follow through on realization of these goals as I offer
my expertise and experience. I am not yet sure to what degree that will be

possible.

KT : So your strategy is to choose Japan over the US to cap labor and
other costs, and also because Japan is well poised to compete with the US

in the paramount area of science—is that right?

RU : Yes. Japan has got the science to compete with the US. I began
my current research at Johns Hopkins but moved everything to Kyoto

University.
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KT : By doing so you increase Japan’s competitiveness. I am really
delighted your initiative ensures that Cyn-K products will be made in
Japan. If those pharmaceuticals generate one trillion yen in global sales,

Japan will earn a significant chunk of foreign currency, won't it.

RU : Yes, that’s right.

KT : Wonderful. That’s a portrait of what I hope Tsubota Lab can
accomplish going forward. We anticipate expanding into the US rather
soon, and you are a role model for me. You acted on all your goals and
accomplished them. Hearing updates over the years from a schoolmate
just one year ahead of me has brought me joy. We didn’t meet regularly,
but every few years, I would hear about your current endeavor, or that you
were struggling with an 8-billion-yen loan, and so on. I so appreciated

being kept updated.

RU : I feel the same way and hope we can continue discussing the

current situation in Japan.

KT : Of course, we should do so. As we end our dialogue, could I ask you
to offer a few words to the Tsubota Lab members? What to look out for,

what thoughts to expand on... anything along those lines?

RU : Once your company is listed, you’ll face consistent pressure from
the market to enhance corporate value. However, the question is to
what degree you pay attention to that pressure and market demand, and
conversely, to what degree you stick to your guns and follow your own

will. I think you need to make that decision and act accordingly.

KT : That advice addresses exactly what I'm concerned about these
days—striking the right balance. Even if you do well in the market, it has

no meaning if you don't follow your own convictions.

RU : I think straying from the field or discipline in which you have

confidence is a recipe for failure.

KT : Exactly. You've given us some valuable things to consider. I hope
that all of us at Tsubota Laboratory will maintain confidence in our
path and advance accordingly. And I hope you will continue to offer us

guidance. Thank you for being with us today.

RU : Thank you for having me.
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Message to Tsubota Laboratory -
Jointly Creating a Visionary Future

It is my great honor to pen a message for the annual
publication of Tsubota Laboratory. As a leading figure in the
field of ophthalmology and optometry technology in Japan,
Tsubota Laboratory not only shoulders the heavy responsibility
of technological innovation but also leads the global trend of
development in optometry. My friendship with Professor Tsubota
began during a visit to Keio University for Eye Health in Japan.
That visit not only provided me with a profound glimpse of
Japan's advanced technology and research achievements in
ophthalmology and optometry but also allowed us to have the
privilege of meeting Professor Tsubota, a scientist of remarkable
contributions in the field.

Since that meeting, Professor Tsubota has visited China multiple
times, deepening our friendship through repeated exchanges and
collaborations. I deeply admire Professor Tsubota's relentless
pursuit and profound expertise in ophthalmology and optometry
technology. Furthermore, under his leadership, Tsubota
Laboratory has continuously achieved groundbreaking research
results, bringing blessings to patients with vision problems
worldwide.

It is worth mentioning that through joint efforts and friendly
negotiations, some ophthalmic medications developed by
Professor Tsubota have successfully been introduced to China and
are expected to undergo clinical research in medical institutions
such as the Eye Hospital of Wenzhou Medical University. This
innovative achievement not only reflects the close cooperation
between China and Japan in the field of ophthalmology and
optometry technology but also brings new treatment options and
hope to ophthalmic patients in China.

Tsubota Laboratory is not only a cradle of scientific research
and innovation but also a place where dreams and hopes
are nurtured. It gathers numerous talented researchers and
technicians who are jointly committed to transforming advanced
research achievements into clinical applications, providing
patients with more precise and effective treatment plans.

Here, I also express my heartfelt gratitude to Professor Tsubota
for his love and support for China Eye Valley, a newly emerging
ophthalmic and optometric transformation and industrial park.
He has not only provided valuable suggestions and support for
the development of China Eye Valley but also actively promoted
in-depth cooperation between the two sides in talent training,
technological exchanges, and other areas. As an emerging
ophthalmic and optometric transformation and industrial park,
China Eye Valley needs the wisdom and strength of international
top experts like Professor Tsubota to power its growth and
development. Therefore, I sincerely hope that Tsubota Laboratory
will continue to maintain its vigorous development momentum
in the new year and continuously achieve new scientific research
achievements and technological innovations. At the same time,
I eagerly anticipate further strengthening cooperation with
Professor Tsubota and his colleagues at Tsubota Laboratory to
jointly promote exchanges and cooperation between China and
Japan in the field of ophthalmology and optometry technology. I
believe that under the leadership of Professor Tsubota, Tsubota
Laboratory will surely introduce more high-quality products
and technologies to China, contributing even more to the
ophthalmology and optometry causes in China and even the
world.

Finally, I sincerely wish Tsubota Laboratory will achieve even
more brilliant accomplishments in the new year. Let us work
together to create a bright future for the ophthalmology and
optometry causes!
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FY2024 was a year of great change for the Business Development Team. We added human resources, made a strategic footprint
in China, generated steady sales, and negotiated and advanced relentlessly, each success built by our team. With the Covid
pandemic behind us, this year we enthusiastically ventured out to “real” international conferences and exhibitions, steadily
marketing the Tsubota Lab pipeline overseas.

Organizationally, one member left the Lab in March and two others (Jing Ho and Yusuke Sekine) joined us April, with a third
(Shoko Baba) following in August. Including precedent members Ryo Konno and Eri Kubota, we currently number five in all. As
hardworking individuals, we leverage our own strengths and talents, resulting in a lively, diverse, and mutually supportive team.
Our number one job here in the Business Development Division is the steady out-licensing of seeds. Please read on to discover
the efforts and outreach of our Business Development team around the world.

New office established in China!
CEO Tsubota becomes a Visiting Professor!
Pipeline out-licensing to Xingqi!
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September: We signed a contract
University, Tsubota Lab office with Xingqi.
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“Pipeline progress™:
achieving tie-ups with new business partners

Thanks to pipeline progress, Tsubota Laboratory has
created new business strategies with partner companies.
Yusuke Sekine headed up those negotiations, handling
all the detailed contracts involved.

The fact that these initiatives are bearing fruit and
leading to results has afforded us a learning experience
which will prove invaluable in future dealings with
other partners. Thanks to pipeline progress, our
firm has created new business schemes with partner
companies.
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October: Tsubota Lab Marathon Club (Captain:
Yusuke Sekine) participated in a relay at the
National Stadium; Dr. Kurihara and his wife
participated.

Sekine also completed a new deal, initiating a new
business model.
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JP Morgan and ARVO conferences, Bio
International and Bio Europe!

With an eye to entering the Western market, we
visited San Francisco in January for the J.P. Morgan
Healthcare Conference, where we introduced the
Tsubota Laboratory myopia pipeline. We followed that
up in May, when the entire business development team
visited Seattle for the 2024 ARVO Imaging Conference,
where we engaged in business discussions with
potential partners from around the globe.

We also welcomed many researchers and business-
people to CEO Tsubota’s birthday party in May, where

. *-Fmally Rye Konno and Shoko Baba attended BIO-
'ﬁxEur.ﬁpe S‘pri‘ng 2024 to introduce the Tsubota
LaB“oi’@tory pipeline to various potential partners.
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November: Jing Ho and Eri Kubota
presented at the 2024 World Young
Scientist Summit (WYSS) in China!
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“Through VISIONary INNOVATION, create a gokigen
future.” With this mission at our helm, the Tsubota
Laboratory is developing pharmaceuticals and medical
devices to provide society with new value. Our specific
mission is to elevate the quality of human life through the
development of innovative technologies answering unmet
medical needs. Toward this end, we are leveraging cutting-
edge scientific technologies and multidisciplinary expertise
to produce highly practical results.

In 2024, we employed our proprietary violet-light
technology to drive major research advancements. Of
particular note is that all subjects in our clinical trials on
myopia participated in the full treatment period and have
progressed to the observation period. We expect to obtain
the results from this trial in 2025, with the anticipation that
they will further strengthen scientific evidence regarding
the suppression of myopia progression. Meanwhile, our
work on cranial nerve disease is also progressing. Our
clinical research on Parkinson’s disease, depression, and
mild cognitive impairment has led to encouraging findings
despite being in its early stage and represents a major
step forward toward the development of new treatments
for these diseases. We are also investigating non-human
applications, as exemplified by our current work verifying
the therapeutic effect of violet light on aging dogs. From the
perspective of animal welfare, this represents key progress,
which we hope to sustain with more broad-ranging
applications.

A further noteworthy development is the regional
expansion of companies to which these new technologies
are licensed out. The expertise developed domestically is
now being offered to overseas markets through international
partners, evidencing the universal value of the technologies
developed at Tsubota Laboratory.

Our domestic R&D began through collaboration with Keio
University but has since expanded to multiple institutions
both in Japan and overseas. This enables us to access broad-
ranging, multidisciplinary expertise, spurring new ideas and
technological innovations. Collaboration with universities
and institutes has brought a synergistic effect across a broad
spectrum, from basic to applied research, and serves as the
core of our R&D activities. Specific areas of collaboration
include elucidating the action mechanism of OPN5 and
development of a neurological disease model with overseas
researchers. We are also helping accelerate the speed with
which innovation reaches the frontline by promoting ties
among companies, universities, and research institutes.

Organizationally, we are leveraging our strengths in
the ophthalmology field—which gave Tsubota Laboratory
its start—by hiring human resources with commendable
expertise, while broadening our hiring base to include
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Patent applications to solidify R&D footing
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Tsubota Lab Patents as of January 2025
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Number of patent applications: 66
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28 patents were registered

#* EURATERAICHELTVRDODR11FENDY S The same patent applied for in Japan and overseas is counted as one.

¥ BEQHODHFHDY b~ Only existing patents are counted.

¥ HHSK BREHRSA74KT. ARESHTFESO) FHEAOSORUERNHEA TR ROEANICBERETET 00

Those for which Tsubota Lab (including Dry Eye KT Co., Ltd. and Tsubota Co., Ltd.) is the applicant,

and those for which Keio is the applicant and Tsubota Lab can implement the business on a priority basis.
it EOHEHEDBDEEE  Includes joint applications with other companies.
¥ it DH TOHED B DR Excludes applications filed only by other companies.
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reinforced resources in neuroscience to diversify our R&D.
These organizational efforts will poise Tsubota Laboratory
to address increasingly complex medical issues more
comprehensively. We are also enhancing efforts to secure
intellectual property rights, which are a “must” for start-ups.
Working internally and externally, we aim to streamline the
process of patent application and intellectual property right
acquisition as well as to ensure protection of proprietary
technology and establishment of a competitive market edge.

Going forward, we will further promote R&D with
an eye to international markets as well as those here
in Japan. While past results were licensed out only to
domestic entities, we are now broadening that base to
include overseas companies. This move substantiates the
fact that our innovative technology is highly esteemed
in the international healthcare market. The core of our
growth strategy is the commercialization and international
expansion of our innovative technologies, pursued through
compliance with pharmaceutical regulatory requirements
outlined by the government. While accelerating initiatives
toward commercialization of our innovative technologies,
we are proactively participating in projects with great social
significance to deepen our contributions in the healthcare
field.

Our ultimate goal is to ensure a better future for
all individuals through a balance of innovation and
sustainability. To that end, we will continue embracing
challenges and delivering social value.
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Advances in Elucidating

the Mechanism of Myopia Progression

Based on Photobiology

20244EA HICBAfE S 7 1 28I HAR IR B A 2R & TRtk
BREAEEIC DAY saz ik L U7 IR W R AR M o B
LIRS 27—~ LU CRIEDE T 22215 C 2O T,
DU DIRIRIT R NG A BB L Z D0 TR OB ) & HiR
BED—DHT | W BB O I BERDEST A D = X LFZED
R Z LS L RE R ERSFE L7, ZNUCHIBRT B T—20
EODT7TRY 27 M L ELTELED, 20244 bR AR Z T
TKABTENWTEELT,

HERDEST A = 2 WO DI HIZ RIS IS A 2t & Z
NETHSIZLTEXLA5(Zhang Y et al. PNAS Nexus.
2022) B EIRAGIRE T N EMESL T DL TH BRIy TR
V==Y 7 DsEEREIC /R D £ L7z (Jeong H et al. Sci Rep.
2024), BRSO AR ESE AR DT — & % fRHT L THRAS
B & HIR iy 5 e OV R ¥ BREE O B B OSHH B 35 S L A RERE L
(Midorikawa M et al. Sci Rep. 2024) . 3E#IZBIRERDRE
MICk->THIZFRIZINDEDIRFZIRIBETHICEDELL
(Baksh J et al. J Clin Med. 2024),

KA DIERIEDT VA 7 20— BABREDGIC &N
BANALF Ly T4 D BE (Torii H et al. EBioMeidince.
2017, Jiang X et al. Proc Natl Acad Sci U S A. 2021)iZ
B L T, DART L D #E /N2 R D 2f B 2 TP RICH L TE 72
(Yotsukura E et al. JAMA Ophthalmol. 2019)3T 8152412
B3 B HERT S (Tokyo Myopia Study) DHre, SV 72y 78
BT > 7- BB BRI 23 ME L TR % & LI HRE R A R 23
P4z BHLEL% (Yotsukura E et al. Ophthalmol
Sci. 2024),

o2, REHEMEORK 7 = — A lb 2y 7Y v 7
(Ikeda SI et al. Nat Commun. 2022)1Z THBS-1;&{5 123
FELRE%ZH9 2L (Chen J et al. Mol Med. 2024), XU
PRI DB BN Ef T T2 Z 8 ICBAL T L eV D
ERLEST IS T 2 IHIRI IO W, 2N EnBYET L%
HOTHREBTIENTEEL 7 (Zhang Y et al. Sci Rep.
2024), Flz, BADFFELIEEICE L CERFEER R LT
FTLYRFEE > 2EF )L (Jiang X et al. Sci Rep. 2018)
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Associate Professor
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In April 2024, I had the opportunity to deliver a talk on “Using
Photobiology to Elucidate the Pathophysiology of Ocular Disease
and Treatment Development” as the Board of Trustees Nominated
Speaker at the 128th Annual Meeting of the Japanese
Ophthalmological Society. I discussed one of our goals—to
elucidate the effects of light environments on the ocular refractive
system and its molecular mechanisms. My report on research results
from recent years on the mechanism of myopia progression received
a positive response. At around the same time, we compiled results
into a single project for publication, with findings continuously
reported during 2024.

While we previously reported the key role of choroid in the
mechanism of myopia progression (Zhang Y et al. PNAS Nexus.
2022), we have now enabled new drug screening by establishing a
cultured choroidal model (Jeong H et al. Sci Rep. 2024). In clinical
verification, analysis of data from our university’s high myopia clinic
confirmed a correlation between choroidal thickness and the ocular
axis and severity of myopic maculopathy (Midorikawa M et al. Sci
Rep. 2024), leading to the hypothesis that myopia is induced by
ischemia of the posterior segment of the eye (Baksh J et al. / Clin
Med. 2024).

One breakthrough in our myopia research was the elucidation of
the role of violet light which exists in outdoor environmental light
(Torii H et al. EBioMedicine. 2017, Jiang X et al. Proc Natl Acad Sci
U S A. 2021). In a longitudinal study on myopia epidemiology
(Tokyo Myopia Study) conducted on elementary and junior high
school students in Tokyo (Yotsukura E et al. JAMA Ophthalmol.
2019,) we found that as outdoor activity time (which had decreased
during the Covid pandemic) began to recover, the elongation of
axial length decreased (Yotsukura E et al. Ophthalmol Sci. 2024).

We used animal models in two experiments to help elucidate
results. First, we learned that the THBS-1 gene plays a key role
(Chen J et al. Mol Med. 2024) in scleral remodeling in the final
phase of axial length elongation (Ikeda SI et al. Nat Commun.
2022). Second, we also found that sex hormones have inhibitory
effects on myopia progression among postmenopausal women with
high myopia progression (Zhang Y et al. Sci Rep. 2024). Meanwhile,
our lens-induced myopia mouse model with its highly stable
myopia-inducing effect (Jiang X et al. Sci Rep. 2018) has earned
global acclaim, generating consistent results in international
collaborative research (Linne C et al. Mol Vis. 2023, Sze YH et al. Sci

E— | T

L AERANCK E RPN 2 TR D, BN RO Ty
BHEEZEREPESNTETET (Linne C et al. Mol Vis.
2023, Sze YH et al. Sci Data. 2024), 20254E1Z 2N ETIC
ST L CEI%E s — R % —D— D RIS I CHiE S
D0, H 57D TRERN MO FHAIAEEZTHET,

Data. 2024). We look forward to progressing each research seed
toward clinical application in 2025, even as we pursue new
exploratory research initiatives.

202453855

T : corresponding author, *: equally first

1. Deep Spectral Library of Mice Retina for Myopia Research: Proteomics Dataset generated by SWATH and DIA-NN.
Sze YH, Tse DYY, Zuo B, Li KK, Zhao Q, Jiang X, Kurihara T, Tsubota K, Lam TC T .

Sci Data. 11(1):1115. Oct. 2024

2. Myopic shift in female mice after ovariectomy

Zhang Y, Mori K, Jeong H, Chen J, Liang Y, Negishi K, Tsubota K T, Kurihara T ¥

Sci Rep. 14(1) 22946-22946. Oct. 2024

3. Choroidal thinning in myopia is associated with axial elongation and severity of myopic maculopathy
Midorikawa M*, Mori K*, Torii H, Tomita Y, Zhang Y, Tsubota K T, Kurihara T 1, Negishi K T

Sci Rep. 14(1) 17600. Jul. 2024

4. Establishment of an in vitro choroid complex system for vascular response screening

Jeong H, Lee D, Negishi K, Tsubota K T, Kurihara T T
Sci Rep. 14 16129. Jul. 2024

5. Slowing of Greater Axial Length Elongation Stemming from the Coronavirus Disease 2019 Pandemic with Increasing Time

Outdoors: The Tokyo Myopia Study.

Yotsukura E, Torii H T, Mori K, Ogawa M, Hanyuda A, Negishi K, Kurihara T T, Tsubota K ¥

Ophthalmol Sci. 4(5):100491 Feb. 2024

6. Myopia Is an Ischemic Eye Condition: A Review from the Perspective of Choroidal Blood Flow.
Baksh J*, Lee D*, Mori K, Zhang Y, Torii H, Jeong H, Hou J, Negishi K, Tsubota K T, Kurihara T ¥

J Clin Med. 13(10):2777 May. 2024

7. Scleral remodeling during myopia development in mice eyes: a potential role of thrombospondin-1
Chen J¥, Tkeda SI*, Yang Y, Zhang Y, Ma Z, Liang Y, Negishi K, Tsubota K T, Kurihara T ¥

Mol Med. 30 25. Feb. 2024

17



wnns o

Reports

MBI LI EN—AIC
VP IATR 71 PIDRIEE

AD= X L=iRK

Exploring the Mechanisms of Dry Eye

Onset in Mice Based on
Innovative New Technology

HASHEEHI ROR ESROBEREL T A GEA) IR A
TAZDAEFHE L TRZZF YLy PZLTO0ET, K LETRIK
PIU RS JIN A2 BIMZ L, IROS A AL LR
SARES A ZL TR L) D R0 hi o b DB B R -
TOET, FIOERIARYRIRFETTE2— D% YD
2, 2N EA L AFBRRETOTEa— 2 HIEL T T, 2
LTHERUCCIREAZAD, AL JIN A IZARBOICHEELEL 7,
IR K LT RO EH T FE L7,

ZLT IR E0H e, HEDLSTICLAIZL T FE T, 54
1FEDav ) E2—2avl LT FIATAZEERD<Y AD
ADTICL Y —%D1F 22201 C, JEEM T 2D AZEIEZ
BIERINLEL, ZRBFRAD AL DT AT TR EASTHS
EROELI, INTTr—7 NS BET LIV ENET, TIWT
Lx? HIER SAEBRBSANIR LI ROFHZLE LT, iz
PoTNT, EFALRTNCHED > TOEHEICHEZESE TN T
VwET,
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Yasue Mitsukura, MD, PhD
Professor

Faculty of Science and Technology,

Keio University

I have been investigating dry eye from the viewpoint of
heart-rate variability as head of the Yagami Lab, a
component of Tsubota Laboratory. Here, the small but select
group joining me in hard daily work includes Ms. Sakaguchi,
Ms. Shibuya, Ms. Kitamura, and Mr. Morishima, as well as
Dr. Sato and Dr. Jin, our newest members. Ms. Shibuya
recently debuted as a presenter at the Tsubota Lab
Conference and anticipates presenting at international
conferences as well. Ms. Sakaguchi has debuted as a
presenter as well. And I should add that Dr. Jin recently
contributed an article to ARBO. At last, the Yagami Lab
seems to be fully organized and ready to roll.

As for me, I seem to be as busy as ever. This year, my major
contribution was successful non-contact detection of a
mouse heartbeat by placing a sensor beneath the cylinder in
which dry eye syndrome is generated in the mouse. I was
pleased with myself for coming up with this long-overdue
idea. Now I can assess heartbeats without a tangle of cables.
Amazing, isn't itl As Yagami Lab watchdogs, Ms. Kitamura
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Flo AFT PV FERFIVEVITERL EBIA A=
R LEFREAT 25 XD FRITIANT T, VS AR ID A
TLET, WERTHEAIRLTH)  HAPEN, Bize, X
FXERRICTHEIFWINET, YHRETIE, 774 3N—7 4
AR —DF RO TREREL L TOIRD A = X LfEH
K TT =2 INEZT>T0ET,

and Mr. Morishima keep a close eye on who is handling
what and where the studies are headed here.

Such is life at the Yagami Lab. We also have a mouse
group within the Mitsu Lab at the Faculty of Science and
Technology, and I can’t help but smile when they get
together with members of the Yagami Lab to chat
boisterously about their research. The Yagami Lab has
reached our 3-year milestone. We have finally settled in and
have set our sights high. We look forward to your
cooperation and support!

Our research

The Yagami Dry Eye Lab is primarily focused on
investigating the mechanism of dry-eye pathogenesis along
with testing drug efficacy, using an environmental stress-
induced dry-eye mouse model (restricted airflow model). By
placing the mouse in a tube and applying airflow, we can
induce dry eye non-invasively, mimicking conditions closely
approximating human symptoms. Although the stress of
being placed in a cylinder alone does not lead to a
measurable reduction in lacrimal fluid in the mouse,
corneal damage does occur. We have therefore focused on
tear-fluid components to elucidate the mechanism of dry-
eye pathogenesis. We are also analyzing heartbeat data
obtained from restrained mice to investigate a potential
relationship between dry eye and the autonomic nervous
system. We are utilizing this constrained airflow model to
search for new compounds effective in dry eye, with the
goal of commercializing eye drops to offer patients
suffering from dry eye.

Finally, revision trials are underway toward publication of
a paper elucidating the mechanism of tear production from
the perspective of oxytocin, the “happy hormone.” Tears are
secreted in a variety of conditions including pain, joy, and
fear. Our lab is currently amassing data to further
understand the mechanism of tears at the cranial nerve
level utilizing fiber photometry.
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Production of Gene-Edited Animals
to Elucidate the Physiological Role of Opn5

Opnb A8 B A i H Hel = A C S Bl o S 1T B
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Akihiro Yamanaka, PhD
Investigator

Chinese Institute for Brain
Research, Beijing

(CIBR, Beijing)

Opn5 is expressed in retinal ganglion cells and neurons, but the
types of cells in which it is expressed, and how it functions in those
cells, is not well understood. We therefore produced a variety of
gene-edited animals and attempted to identify both the cells
expressing Opn5 and its function within those cells. Opn5 is a
G-protein-coupled receptor (GPCR) with an extracellular
N-terminus and intracellular C-terminus. To identify cells
expressing Opn5, we generated Opn5-EGFP mice expressing
enhanced green fluorescent protein (EGFP) as a fusion protein at
the C-terminus of Opn5. We removed the stop codon of Opn5 and
used CRISPR/Cas9 to knock in the EGFP gene to express EGFP in-
frame at the C-terminus of Opn5.

After establishing this mouse line, we perfusion-fixed some
individual mice, isolated the eyeballs and brain, and then prepared
40-pm-thick frozen coronal sections for histochemical analysis and
observation under a fluorescence microscope. However, no green-
fluorescent signal was observed in any of the eyeballs or brains of
the Opn5-EGFP mice. We therefore utilized specific anti-GFP
antibodies to enhance EGFP fluorescence for observation. However,
no green-fluorescent signal presumed to originate from Opn5-
EGFP was observed, even following enhanced fluorescence (Figure
1). These findings suggest that signals expressed from the Opn5
gene and the EGFP fusion protein, further enhanced by
immunohistochemical staining, were still insufficient to enable
fluorescent histochemical observation. This suggests that the level of
Opnb5 expression was so low that the number of EGFP molecules
expressed as a fusion protein was insufficient for fluorescence
observation. We are therefore producing a variety of gene-edited
animals for analysis which simultaneously express multiple
fluorescent proteins emitting more intense fluorescence.
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Figure 1. Identification of Opn5-expressing cells using brain and eye sections from Opn5-EGce
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Development of Innovative Medical Devices rr 7

for Retinitis Pigmentosa

FAE NGRS B 2 BT &3 B IRBLEE & L CBEIE R AR e TRt
ZETOZHS | H B ORFFEEE I BEZS Mo M i 0 5 28 M
FOHEATER O RIS 3 2RI IE 21TV, FTAAREE DR
FEHBELTEhET,

OB, FxDRE LM T R ETHROHATWS T
R SRS MR 12 3 2 T A E BB D BAFE ) 23, A R
N AR /N FER BN & D 411 5 4 TOKY O Mk 194/
N—a fEEFREICB AU FEEL L CRIRSNE L (&
M6MH4H 1 H XD HERR), MM ORI, Bk T
EZRT MM CcHIMBIC R 2 & TR B/ E TR0
BTHY REAMLIGHEDHE S Qo WHRIEE %22\
TORRETY, ETTIUETEHICESZZEbH D BIEHARICE
B AREBEDE 261 R>TOET, BRLIZINETOH
FEDHNAZ Ly T4 Mk DRI R A PR~ DFT L\ IGHTE
DA REME L TR D, R OTE I DRl 3R 2
NGNS 7 IR RS (B4 FE B0 1< K 2 Bk - 22 4
HEDMEEE , ZHUZFED e PADREERKRII %2 FEL Qo F
T, TP T R ELF TR DAIZECTHAEERO T 7 n—F LT 57
%5  HRFED ALy b 74 MR R e L, BB
METED L B R OBFEZHIEL TS0 £,

INAF LIRS A
HRREZRET S (RIRER)

Violet light mitigates retinal damage (Electroretinogram)
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Assistant Professor

Department of Ophthalmology,

Keio University School of
Medicine

While treating patients at Keio University Hospital as an
ophthalmologist specializing in retinal disease, I also pursue basic
research in my own laboratory on intractable retinal diseases such as
age-related macular degeneration and retinitis pigmentosa for the
purpose of developing new treatments.

“The Development of Innovative Medical Devices for Retinitis
Pigmentosa,” a collaborative project with Tsubota Laboratory, was
recently chosen by the Tokyo Metropolitan Small and Medium
Enterprise Support Center as a grant-recipient of the Tokyo
Strategic Innovation Promotion Project for FY 2023 (with project
launch on April 1, 2024). Retinitis pigmentosa is an inherited/
progressive disease characterized by abnormalities in the retina, the
tissue receiving light within the eye. It has been designated as an
intractable disease as no effective treatment has been identified to
date. The disease is known to progress to blindness and is currently
the second leading cause of adult visual impairment in Japan. Our
previous research identified violet light as a potential new treatment
for retinitis pigmentosa; we are now planning to utilize this subsidy
project to conduct non-clinical research (animal experimentation)
to verify the efficacy and safety of violet light toward application to
retinitis pigmentosa as a basis for a subsequent specified clinical
trial on humans. Our collaboration with Tsubota Laboratory aims to
take a different approach to drug development and regenerative
medicine, leveraging interdisciplinary ideas to develop medical
devices based on violet light technology developed in Japan.
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Figure. Violet light mitigates retinal damage

Members of the Laboratory of Aging and Retinal
Biology (Ban Lab)
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A Novel Therapy Incorporating Violet Light
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TLG-005: Specified Clinical Trials Focused
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Yukihiro Miwa, DVM, PhD
Director Research and Development

Aichi Animal Eye Clinic Division, CNS Development
Project Assistant Professor Group
Department of Ophthalmolosgy, Tsubota Laboratory, Inc.
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Cognitive dysfunction syndrome is characterized by a gradual
decline in cognitive function in old age. In cats and dogs,
characteristic behavioral disorders such as disorientation and
changes in sleep cycles and learning behavior are seen. The
increasing number of “pet patients” due to enhanced longevity is not
only an issue for pets themselves, but also for the families who bear
the increasing burden of pet care.

The current study aims to investigate the therapeutic effects of
violet light on cognitive dysfunction syndrome by irradiating
animals in cognitive decline with violet light and assessing cognitive
function and behavioral changes. In research to date, six aging dogs
were subjected to irradiation tests with some seeming to show
mitigation of cognitive decline, suggesting that violet light may be a
treatment option for cognitive dysfunction syndrome. On the other
hand, clear evidence of improvement has not been observed in cases
of severe progression of cognitive dysfunction syndrome, suggesting
the importance of timing in treatment intervention.

An accumulation of case numbers is essential for any clear
demonstration of violet light irradiation efficacy, pointing to the
need for proactive recruitment of animals with cognitive
dysfunction syndrome. Case recruitment requires a major effort,
and we would like to extend our deepest appreciation to our
collaborative development team at Tsubota Laboratory for
cooperating tremendously in case recruitment to help solve clinical
challenges for pets and their owners.

Looking ahead, we plan to recruit more cases to explore the
efficacy of violet light in greater detail. We aim to expand our
research to help create a world where pets in middle-to-advanced
age benefit from proximal violet light for the prevention and
treatment of cognitive dysfunction syndrome.
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This year saw the completion of three extensive specified clinical trials
focusing on TLG-005 (violet-light eyeglasses) and neurological disease, for which
results have been obtained.

The first trial focused on Parkinson’s disease (PD)", launched in September
2020 through collaboration with Nobutaka Hattori, Professor of Neurology at
Juntendo University Hospital, and others. Twenty participants diagnosed with
PD (Hoehn & Yahr - Stage 4 or below) were exposed to violet light. Ophthalmic
exams found no serious adverse events in terms of safety. While minor adverse
events did occur, none was judged to have a direct causal relationship with the
device usage. PD symptoms were evaluated using a Pareidolia test? a surrogate
marker of visual hallucinations observed in patients, which showed
improvement in scores prior to, and following, 12 weeks of irradiation.

Next, we obtained results for depression®. This study began in August 2021
with the cooperation of Yoshihiro Noda, Associate Professor in the Department
of Neuropsychiatry at the Keio University School of Medicine, and others.
Seventy participants diagnosed with major depressive disorder (MDD) were
enrolled and all were exposed to irradiation with the test device (violet-light
irradiation) and a control device. This study also found no subjects experiencing
serious adverse events and determined that the test device demonstrated a
significant improvement in MADRS score* compared to the control device
(based on PPS® analysis).

Our final study to deliver results addressed mild cognitive impairment
(MCI®). As with the study on depression, the MCI trial was undertaken once
again with the cooperation of Dr. Noda, along with his colleague, Dr. Yu
Mimura, and other specialists, commencing in August 2021. Forty-two
participants with mild cognitive impairment were assigned to wear the test and
control devices, with 40 individuals completing the full 12-week participation
period. As no participant experienced an adverse event or unexpected illness
causally related to the test device, the study produced positive results in terms of
safety. Although statistical significance could not be confirmed in initially
determined key effectiveness indicators, further detailed analysis is planned.

No serious adverse events with causality linked to the violet-light eyeglasses
were detected in any of the clinical studies, while both PD and depression study
results suggested efficacy. Knowledge gained from these research efforts
represents important assets for Tsubota Laboratory in terms of future product
development and business strategy.

In most East Asian countries, 2025 is known as the Year of the Snake. We
hope to leverage the past year as a springboard to embrace challenge without fear
of change, “shed off” direct obstacles, and trailblaze the future with the flexibility
and sharp intuition of a snake as we pursue both research and business
development.
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The Pareidolia test is a surrogate market for hallucinations, testing whether optical illusions such as human faces or animals can be seen in landscape images. As the frequency of
hallucinations is known to increase in Parkinson’s disease patients, the Pareidolia test is expected to prove useful in understanding and managing patients’ medical condition.

3 TIDRICHT 254 ALy MK AIFHRIEN = 2 — 0 EF 21— 2 VBT A ST & MMt 7 n 24 — S —3 Bk, [RCTs032210260
Double-blind, randomized, crossover study on development of non-invasive neuromodulation treatment for depressive disorder by violet light: jJRCTs032210260
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MADRS refers to the Montgomery-Asberg Depression Rating Scale, a commonly used tool to evaluate depression symptoms. It is widely used in clinical trials and clinical practice to

assess depression severity and treatment efficacy.
5 [Per Protocol Set) DT, IRERFNEFHENICE & L 7AEH] 22572 25 M,

PPS is an abbreviation for “Per Protocol Set,” and refers to the population of trial participants who adhere to all trial protocols.

6 TANAA Ly MIC K BIRE I MCI (R RIS ) afEiE Db %  jJRCTs032210259

Development of non-invasive treatment for MCI by violet light: jJRCTs032210259
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Kazuo Tsubota and Mr. Shinya Tsuzuki: A Dialogue on Innovation
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Strengths of Tsubota Laboratory as Seen by Biotechnology Market Analyst
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The second individual featured in the Special Dialogues for the 2024 edition of the Tsubota Laboratory Annual
Report is Shinya Tsuzuki, a Senior Analyst in the Equity Research Department of Mizuho Securities Co., Ltd.
After serving as a specialist in the pharmaceutical and biotech industries, he made a career shift from HIV
research to the financial world. Here, he analyzes Tsubota Laboratory from the unprecedented angle of a

market specialist in his exchange with Kazuo Tsubota.
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Kazuo Tsubota (KT) : Thank you for participating in our Special
Dialogue. You began your career as a researcher, didn't you.

Shinya Tsuzuki (ST) : Yes. I began doing developmental research
for HIV curative drugs at the National Hospital Organization Nagoya
Medical Center. I could have stayed on that career path as a researcher,
but I thought it would be interesting to pursue both medicine and
stocks, which I had also been interested in since my student days. So
that fused profession is what I've been pursuing for the past 8 years. My
responsibilities include setting target stock prices for companies in the
biotech and pharmaceutical industries, assigning investment ratings, and
conveying these evaluations to institutional investors in the market.

KT : Then may I jump right in and ask how you evaluate the biotech
market at present.
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ST : Its been a rough ride for the domestic biotech sector. Institutional
investors have preferred to invest in the pharmaceutical rather than the
biotech industry, which has suffered a cooling off. However, we saw a
slight change in late 2024, which is expected to gain momentum early in
President Trump’s tenure. Interestingly, individual investors account for
over 90% of biotech investments, something that should be considered by
biotech companies regarding their IR activities.

KT : While institutional investors are probably better suited to our mid-
to long-term perspective, Tsubota Laboratory has comparatively more
individual investors who probably maintain short-term expectations.
So I think we would be better off courting institutional investors while
accommodating our individual investors.

ST : Have you seen any changes in your research seeds?

KT : Historically, we always developed our own seeds but have recently
begun incorporating seeds from other universities into our pipeline.
We have a system in which we receive a transfer from The University of
Tokyo, use our expertise to develop it, and license out the results. I think
that after we went public, people began to believe in us. They thought,
“Tsubota Laboratory has what it takes to bring our research seed to
fruition”

ST : There was also the news that in late 2024, Santen Pharmaceutical’s
atropine sulfate eye drops were approved for manufacture and sales, so it’s
finally looking like 2025 will be the Year of Myopia.

KT : We began R&D on myopia and dry eye in 2015 when we founded
Tsubota Laboratory. Nobody seemed interested and research hadn’t
progressed very far. But there has been great advancement in the 9 years
since then. And then Santen Pharmaceutical’s atropine sulfate eye drops
were approved, with China also granting approval in the summer of
2024. This launches the first generation of global atropine usage. Then we
had pilocarpine to treat glaucoma. Its no longer used, but recalling how
glaucoma treatment emerged after that first generation, I think we'll see a
flurry of drugs for myopia as well. And that will lead to the ultimate stage
of myopia prevention. I think 2025 will herald that era.
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Shinya Tsuzuki graduated from
the Department of Chemistry and
Biotechnology in the School of
Engineering at Nagoya University, where
he earned his master’s degree in the
same discipline. While still a student,
he pursued research on viruses at
the National Hospital Organization
Nagoya Medical Center. Tsuzuki began
working as an analyst for Mizuho

the pharmaceutical and biotechnology
industries. Today, he is one of the most
carefully watched analysts, ranking 4th
in the pharmaceuticals category of the
Nikkei Veritas ranking of analysts in
2021 and coming in 2nd in 2022.
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ST : In terms of myopia prevalence among children, I hear that it’s 40%
among elementary, 60% among junior high, and 70% among high school
students.

KT : Our own survey showed that in Tokyo, some 95% of students at one
junior high school were affected.

ST : The mechanism of myopia seems to be based on axial length
elongation, but has any more interesting mechanism made itself known?

KT : Myopia is ocular ischemia. The genesis of the mechanism is that
sustained close-up use of the eyes restricts blood flow to that area just as
unrelieved seated posture restricts blood flow to the legs. One medication
can be developed to resolve ocular ischemia; then other drugs can be
developed to as a pathway to resolve the various issues that arise from
ischemia. At present, we don’t have a clear idea of where atropine works,
so its clinical value is derived through experience. We understand that it
seems to help in improving blood flow and reducing inflammation due to
ischemia. Were developing drugs to control ischemia, violet-light therapy,
and eyedrops for endoplasmic reticulum (ER) stress and other pathways,
s0 we are creating a variety of specifically targeted therapies.

ST : This is extremely interesting in terms of market development, and I
expect market awareness to increase quickly in the future.

KT : T agree. I hope we can further build on the market opportunity
forged by Santen Pharmaceutical.

ST : And then there’s China’s enormous market. How are you
approaching that strategy?

KT : Myopia is a greater issue in China than anywhere else. The US
currently has a higher unit value in the market, but in the end, China may
well be one of Tsubota Lab’s key targets. For that reason, we established a
laboratory office in Eye Valley in 2024 and we're moving ahead with major
contracts.

ST : How do you picture Tsubota Lab five or ten years down the road?

KT : We'll achieve sales goals with upfront contract payments and
milestone payments by 2028 while staying in the black. With royalties
added, we will be able to operate primarily with revenue, elevating our
current 30-40% profit to a 40-50% level. I foresee a whole new world
ahead.

In terms of target disease, myopia alone is a huge global issue, so I'd like
to realize multiple pipelines and help children worldwide with medication
from Tsubota Lab. And we now know that a key factor in the mechanism
for myopia prevention involves increasing blood flow to the eye, which
also works in slowing the progression of retinitis pigmentosa. So, we
see potential there as well and will be launching a specified clinical trial
in 2025. I believe were developing a large-scale “eye-centered” business
which will flourish and become profitable.

We're also focusing on the concept that increasing blood flow to the eyes
in turn increases blood flow to the brain. We're now generating our results
from a clinical specified trial on Parkinson’s and depression, and since the
eye and the brain both belong to the central nervous system, we expect
some unique findings on the brain in the future. Our research focus is
not limited to humans. The fact is that pet dogs kept indoors experience
cognitive decline. We're doing clinical research on them to see if exposing
them to violet light helps prevent that decline.

And we are pursuing other research interests as well.

ST : Fascinating.

KT : The Tsubota Lab mission is “to create a gokigen* future” I hope our
work will create an impact substantial enough to cause people to say, “this
is surely a gokigen future!”

*“gokigen” suggests happiness and a positive outlook on life.
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ST : The animal and food sectors seem intertwined. All the institutional
investors in healthcare and biotech seem to focus exclusively on these two
sectors. So many people only see niche sectors. There aren’t many whose
gaze is broad enough to see other areas, but it’s interesting when they do. I
think Tsubota Lab might see results soon rather than in the mid- to long-
term.

As a matter of fact, few companies in the biotech sector continue to
maintain profits. Your business model of achieving profitability in the
near term and then generating one product after another is admirable, but
in the US, companies rarely release products quickly. They take on risk
and perfect the product before licensing it out, thereby further enhancing
the pipeline value. The market has tremendous patience. That approach
doesn’t work in the Japanese market. Most other biotech ventures cannot
license out their products; there aren’t many companies that can generate
seeds rapidly like Tsubota Laboratory. That’s the tough reality.

KT : We do have a system for generating seeds rapidly. We have
ambidextrous management with 70% of our investment designated for
existing seeds and the remaining 30% going toward completely new and
invisible targets. Even so, we are still managing to generate a profit.

ST : What enables you to produce so many seeds? Human resources?
Material resources? Facilities? Which is the major factor?

KT : I think my collaboration with a wide range of people through
open innovation is the answer. Even in our ocular research into OPN-
5, we enjoy collaboration with four institutions: the Ophthalmology and
Science and Technology departments at Keio University along with Toho
and Tohoku Universities. In our research on the brain, we work with
Harvard, Shinshu, and Juntendo Universities, as well as Keio University’s
Department of Physiology and the Chinese Institute for Brain Research,
Beijing. I think that facilitating mutual improvement is our strong suit.
We also have our own form of SBIR (small business innovation research)
in which we support 5 different institutions with 3 million yen each. Our
staff liaison networks thoroughly with each company that applies. That
led to the “Tsubo Lab Conference,” which we have hosted twice already.
They’ve been energetic and learning experiences for all involved, helping
us make headway with our research.

ST : That’s because you were at the heart of the initiative. Your
involvement commands a premium in the market. You don’t find
conferences for 50 researchers at other companies. However, it may
take time for that to pay off in the market, which still has no ability to
generate a clear evaluation and assessment of biotech ventures’ bottom
lines, whether it be yours or that of another biotech company. When the
institutional investor ratio reaches about 70%, as it has in the US, you’ll
see a difference in the way information is gathered and exchanged. All it
will take is a major hit by a single biotech venture. When that happens, I'd
say there’ll be a sea change.

KT : I always point to Japan's 5.3-trillion-yen deficit in medical devices
and pharmaceuticals which we experienced in 2022. We've got to do
something about that. My idea was for Keio University’s School of
Medicine to launch 100 venture companies which would generate 10
billion yen each in foreign currency. That would be one trillion yen.
We created the Association of Startups from Keio University School of
Medicine which has grown and enabled wonderful partnerships. Then in
November 2024, we created the Medical School-based Venture Council.
We hope this association will help create 430 new companies which can
produce earnings to take care of the remaining 4.3-trillion-yen deficit.

ST : Absolutely wonderful. I can’t wait to learn what Tsubota Laboratory
will do next.

KT : Thank you for your time today. We look forward to whatever the
future brings for us.
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%ﬁ Achievements January 1, 2024 ~ December 2024

1.

WV iR Original Articles (13 papers)
Total Impact factor (IF): 52.8, Average IF 4.06

Mpyopia Total IF: 30 (4.29 average IF)

1.

Yotsukura E, Torii H, Mori K, Ogawa M, Hanyuda A, Negishi K, Kurihara T, Tsubota K. Slowing of Greater Axial Length
Elongation Stemming from the Coronavirus Disease 2019 Pandemic with Increasing Time Outdoors: The Tokyo Myopia
Study. Ophthalmol Sci. 2024 Feb 10;4(5):100491. doi: 10.1016/j.x0ps.2024.100491. eCollection 2024 Sep-Oct.

Chen J, Ikeda SI, Yang Y, Zhang Y, Ma Z, Liang Y, Negishi K, Tsubota K, Kurihara T. Scleral remodeling during myopia
development in mice eyes: a potential role of thrombospondin-1. Mol Med. 2024 Feb 14;30(1):25. doi: 10.1186/s10020-
024-00795-x.

Baksh J, Lee D, Mori K, Zhang Y, Torii H, Jeong H, Hou J, Negishi K, Tsubota K, Kurihara T. Myopia Is an Ischemic Eye
Condition: A Review from the Perspective of Choroidal Blood Flow. J Clin Med. 2024 May 9;13(10):2777. doi: 10.3390/
jem13102777.

Jeong H, Lee D, Negishi K, Tsubota K, Kurihara T. Establishment of an in vitro choroid complex system for vascular
response screening. Sci Rep. 2024 Jul 12;14(1):16129. doi: 10.1038/541598-024-67069-8.

Midorikawa M, Mori K, Torii H, Tomita Y, Zhang Y, Tsubota K, Kurihara T, Negishi K. Choroidal thinning in myopia is
associated with axial elongation and severity of myopic maculopathy. Sci Rep. 2024 Jul 30;14(1):17600. doi: 10.1038/
$41598-024-68314-w.

Zhang Y, Mori K, Jeong H, Chen J, Liang Y, Negishi K, Tsubota K, Kurihara T. Myopic shift in female mice after ovariectomy.
Sci Rep. 2024 Oct 3;14(1):22946. doi: 10.1038/s41598-024-74337-0.

Sze YH, Tse DYY, Zuo B, Li KK, Zhao Q, Jiang X, Kurihara T, Tsubota K, Lam TC. Deep Spectral Library of Mice Retina for
Myopia Research: Proteomics Dataset generated by SWATH and DIA-NN. Sci Data. 2024 Oct 10;11(1):1115. doi: 10.1038/
$41597-024-03958-x.

Dry Eye Total IF: 17 (4.25 average IF)

1.

Sato S, Ogawa Y, Shimizu E, Asai K, Okazaki T, Rusch R, Hirayama M, Shimmura S, Negishi K, Tsubota K. Cellular
senescence promotes meibomian gland dysfunction in a chronic graft-versus-host disease mouse model. Ocul Surf. 2024
Apr;32:198-210. doi: 10.1016/}.jt0s.2024.03.006.

Kaido M, Arita R, Mitsukura Y, Tsubota K. Electroencephalogram-detected stress levels in the frontal lobe region of patients
with dry eye. Ocul Surf. 2024 Apr;32:139-144. doi: 10.1016/j.jt0s.2024.02.007. Epub 2024 Mar 7.

He ], Zheng F, Zhang L, Cai J, Ogawa Y, Tsubota K, Liu S, Jin X. Single-cell RNA-sequencing reveals the transcriptional
landscape of lacrimal gland in GVHD mouse model. Ocul Surf. 2024 Jul;33:50-63. doi: 10.1016/j.jt0s.2024.04.006.

Asai K, Lee HK, Sato S, Shimizu E, Jung J, Okazaki T, Ogawa M, Shimmura S, Tsubota K, Ogawa Y, Negishi K, Hirayama M.
The Necroptosis Pathway Is Upregulated in the Cornea in Mice With Ocular Graft-Versus-Host Disease. Invest
Ophthalmol Vis Sci. 2024 Aug 1;65(10):38. doi: 10.1167/i0vs.65.10.38.

Brain/Aging IF: 3.4

1.

Yamaguchi S, ... Tsubota K, ... Itoh H. Safety and efficacy of long-term nicotinamide mononucleotide supplementation on
metabolism, sleep, and nicotinamide adenine dinucleotide biosynthesis in healthy, middle-aged Japanese men. Endocr J.
2024 Feb 28;71(2):153-169. doi: 10.1507/endocrj.E]23-0431.

Miscellaneous 1F: 2.4

1.

Kobashi H, Tsubota K, Aoki S, Kobayashi M, Sumali B, Mitsukura Y. Evaluation of a new portable corneal topography
system for self-measurement using smartphones: a pilot study. Graefes Arch Clin Exp Ophthalmol. 2024 Jul;262(7):2199-
2207. doi: 10.1007/s00417-024-06426-9.

2. BfFFER

International Conferences

The Association for Research in Vision and Ophthalmology (ARVO) 2024 Annual Meeting. Seattle,
Washington, USA 5 - 9 May 2024

1.

10.

11.

12.

13.

14.

Chen SSW, Osada H, Wang J, Negishi K, Kurihara T, Tsubota K, Ban N. Violet light reduces light-induced retinal damage in
a murine model.

Hou J, Ikeda S, Imanishi S, Mori K, Jeong H, Negishi K, Tsubota K, Kurihara T. Suprachoroidal Space Injection of
Clodronate Liposome Can Induce Myopia in Mice.

Kaido M, Arita R, Mitsukura Y, Sumali B, Tsubota K. Feature of autonomic nerve activity during different eye conditions in
dry eye with unstable tear film.

Ikeda S, Negishi N, Tsubota K, Kurihara T. Dose-dependency of myopia suppression by 4-phenylbutic acid instillation.
Jeong H, Negishi N, Tsubota K, Kurihara T. Violet light affects local controls of vasodilation in mouse choroid.

Kondo S, Torii H, Jiang X, Hou J, Negishi N, Kurihara T, Tsubota K. To receive violet light indoors, human should look
directly outdoors through an open window.

Kurihara T, Jeong H, Negishi K, Tsubota K. Establishment of an in vitro choroid complex system for vascular response
screening.

Ma Z, Jeong H, Yoshida T, Kwok R, Negishi K, Tanaka KF, Tsubota K, Kurihara T. Effect of optogenetic activation of superior
salivary nucleus on the choroid.

Sato S, Ogawa Y, Shimizu E, Shimmura E, Negishi K, Hirayama M, Tsubota K. ER stress contributes to the development of
ocular graft-vs-host disease (GVHD) in eyelids and the ocular surface.

Shi J, Tkeda S, Hou J, Chen J, Jeong H, Negishi K, Tsubota K, Kurihara T. Choroidal mast cells contribute to myopia
progression of mouse lens-induced myopia model.

Shimizu E, Ogawa Y, Sato S, Yokoiwa R; Nakayama S, Khemlani R], Nishimura H, Hirayama M, Tsubota K, Yasunori Sato
Y, Shimmura S, Negishi K. Assessment of Functionality of Smart Eye Camera: A Smartphone-attached Slit-Lamp
Microscope and Fundus Camera.

Tsubota K, Tkeda S, Negishi K, Kurihara T. Suppression of myopia by oral administration of Lacticaseibacillus paracasei.
Yang Y, Tomita Y, Ikeda S, Jeong H, Jiang X, Lee D, Negishi K, Tsubota K, Kurihara T. Establishment of Adult Murine Lens-
Induced Myopia Model through Prolonged Induction.

Yoshida T, Jeong H, Ikeda S, Negishi K, Tsubota K, Kurihara T. Persistence of inhibitory effect for myopia progression by

violet light irradiation.

The 19th International Myopia Conference (IMC). Haiyan, China, 25 - 28 September 2024
Invited Lecture. Symposium 7: Novel Ideas for Myopia Management II

Tsubota K. Violet Light Hypothesis for Myopia Prevention.

Poster Presentations

1.

Chen J, Ikeda S, Imanishi S, Lee D, Zhang Y, Negishi K, Tsubota K, Kurihara T. The Role of YAP in RPE for Regulating
Retinal Function and Maintaining Axial Length.

Hou J, Ikeda S, Imanishi S, Mori K, Jeong H, Negishi K, Tsubota K, Kurihara T. Choroidal resident macrophage depletion
leads myopia in mice.

Ikeda S, Negishi K, Tsubota K, Kurihara T. 4-phenylbutic acid eyedrop as a novel myopia control therapy.

Imanishi S, Tomita Y, Negishi K, Tsubota K, Kurihara T. The Dynamics of Endothelial Cells in Early Development of
Choroid in Mice.

Kurihara T, Jeong H, Negishi K, Tsubota K. An in vitro choroid model for screening myopia control drug candidates.

Ma Z, Jeong H, Yoshida T, Kwok R, Negishi K, Tanaka KF, Yamanaka H, Tsubota K, Kurihara T. Activating the superior
salivatory nucleus increases choroidal thickness.

Ogawa M, Torii H, Yotsukura E, Mori K, Hanyuda A, Matsumura J, Fukuoka K, Kurihara T, Tsubota K, Negishi K. Intensive
Outdoor Activity for 1 Week Increases Choroidal Thickness in Japanese Schoolchildren.
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8. Shi J, Ikeda S, Hou J, Chen J, Jeong H, Kazuno Negishi, Kazuo Tsubota, Toshihide Kurihara. Choroidal mast cell
degranulation leads to myopia development of a lens-induced myopia mouse model.

9. Torii H, Shigeno Y, Yotsukura E, Hazra D, Ogawa M, Mori K, Hanyuda A, Tsubota K, Kurihara T, Negishi K. Changes in
Axial Length after Wearing Extended Depth of Focus Contact Lenses.

10. Tsubota K, Ikeda S, Negishi K, Kurihara T. Lacticaseibacillus paracasei can be a therapeutic target for myopia control.

11. Yang Y, Tomita Y, Ikeda S, Jeong H, Jiang X, Lee D, Negishi K, Tsubota K, Kurihara T. Evaluation of effects of long-term
myopia induction on the inner retinal layer.

12. Yoshida T, Jeong H, Ikeda S, Negishi K, Tsubota K, Kurihara T. Violet light irradiation provides a long-lasting inhibitory
effect against myopia progression.

13. Yotsukura E, Torii H, Ogawa M, Takeuchi M, Inokuchi M, Mori K, Hanyuda A, Tsubota K, Kurihara T, Negishi K. Axial
length elongation and associated factors among junior high school students in Tokyo before and after the COVID-19

pandemic.

The 17th Joint Meeting of Japan-Korea-China Ophthalmologists, Tokyo, Japan, 9 November 2024
1. Yang Y, Tomita Y, Ikeda S, Jeong H, Jiang X, Lee D, Negishi K, Tsubota K, Kurihara T. Long-Term Effects of Myopia
Induction on Retinal Structure.
2. MaZ, Kwok R, Yoshida T, Negishi K, Tanaka KE, Yamanaka A, Tsubota K, Kurihara T. The suprachoroidal nucleus regulates
ipsilateral choroidal thickness.
3. Chen J, Ikeda S, Imanishi S, Lee D, Zhang Y, Negishi K, Tsubota K, Kurihara T. YAP in RPE: Key Regulator of Retinal
Function and Axial Length Control.

3. ERIB1IFiEE International Symposia

Bright China Myopia Conference 2024 International Myopia Forum, Wuxi, China, 28-29 June 2024
Tsubota K, Kurihara T. Violet Light Therapy for Myopia.

3rd Wenzhou and Keio Joint Meeting on Myopia, China & Japan (hybrid). 30 June 2024
Organizers: Xiangtian Zhou, Toshihide Kurihara & Kazuo Tsubota
1. Ling X. Scleral Usp7 promotes myopia by regulating the ubiquitination of hlf-1a.
Chen J. The role of YAP in RPE for regulating retinal function and maintaining axial length.
Tsubota K. Dry eye and myopia.
Liu S. Retinal adenosine promotes myopia development through a2ar-D2R interaction.
Kurihara T. Neural circuits regulating ocular refraction.
Wang Q. The role of retinal dopamine in mice model of oxygen-induced retinopathy.
Li Y. Changes of choroidal structure in diffuse chorioretinal atrophy in highly myopic population.

Imanishi S. The kinetics of endothelial cells in the choroid development in mice.

¥ 2 NN wDd

Zhou X, Tsubota T. Discussion on the future of myopia research.

2nd International Symposium of the Biology of the Non-Visual Opsins. Tokyo, Japan, 26-27 July 2024
Tsubota K, Hayano M, Kurihara T. Clinical Application of OPN5.

Brazilian Academy of Myopia Control and Orthokeratology (ABRACMO) Education Course, Brazil, 4
August 2024
Tsubota K. Violet Light Therapy for Myopia (online presentation).

10th National Dry Eye Congress of China, Guangzhou, China, 15-17 November 2024
Tsubota K, Sato S, Ogawa S. Stem Cell Protection for o GVHD Therapy (online presentation).

4. FIEE - #51 Review papers (Japanese)

1. BEI33. BFLCBERIORE © BRI D5 2 TE B S DEDOH AT . S
2. BEHI--. TAHCOBIEI Dbk OB MDY e— 21l

5. EIAN®4E Domestic Conferences

128 HA NP F# &% 4 /The 128th Annual Meeting of the Japanese Ophthalmological Society, %5t
2024%E4H18H~21H
1. JthHE-—, BRw, SR, B0, B3, EFEEYE. Thrombospondin-LiZiEE) €57 v 7 OHIHIK T TH5 .
2. Bl RHEFF, £33, BE—, FERKE, FEH—9%, tHoF. v 7 AR EFET SBT3 4Ly 54 T OREIERERN R .
3. BAfERR, SHEE, HE—, THEE, Jiang Xiaoyan, Z=f#fE, RAE—77, FEH—5, BEEE. BV v AFETH~ 7 A% iz
FRNERRE TV OBHSE .
4. THEE, RETY, -5, SEEARN. ARG, MU, MR R I R R IC K A IRAEIE M WG DR .

WM AR 4 #4 /The 6th Annual Meeting of Japan Myopia Society, #i5¢, 20244E5H18H~19H

1. FEARE, thHE—, FHE, RF—70, PH—5, FFEEE. mEIcRiR X GERETFEADFREZ AAV MIETIOPRE .

2. BT, TS, HEE, SR, BT, HpEE, (U ELL, P8, ERER. OERAIC KD RMERALIE M ISR I A S
{T%.

3. BBy, TEE, BE—7), FFH—%. IREIKIn vitro €7 WX 2 IMETBEA IV —=2 7.

4. WERREY, BEFR, NI, BT, HREAT, NAHBET, PPH—8, EEE%, )57, COVID-195f Tl DH N
AT BT B IR & BRER - OB

5. JWHE—, R, FFH—5, FEEE. BEVNMEEA N 2D A & 2 IRIGE I & 2 OIS~ T REH: .

6. SVETT, BHIET, RE—T0, PPH—5, FEBE . PRGN 4121 2 08 N EMRE D BhiE .

7. Bty WHE-—, SVEET, REE, M, R0, FEH-5, RS, fERGE FEAMIEO Yap ik 2R EE & L O HRELE

o RHEE .
8. B, WHIET, FHEE, WHE—, T, 2%, Re—)h, PPH—3, HEERK. RIOERFEEI NG 5.2 228D
it -

9. M, T, MME—, RE—J, FFH—5, SRR, SOURRIZINRICE W COEEIET IR 2 755 .

10. TR B8, R, 23058, g, B0, FURRIE, FFH—%. BNIZEIT 5N ALy + 74 M OB 1R .

11 /NIGE, PIEFEHEY, AACi T, WAMWT, BT, s, FEm—5, REERE, BEFR, RE—/7. DERORINET) L
A& IR D ZEAL

12 fHE—, RIS, T —J), P —5, B2, BRI BRI 2N ERaA — b7 7o —FE D I RN .

FAGMIHANCPR Y - oW & 20244E7THTH
L. SESERSE, J5 U, SITET, SRR, MY, FE—B, Fak— . SRRSO A X B E SLEAT T YD B NI D PR .
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6. EAIB{FiE® Domestic Symposia
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Professor,
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Mmaﬁe

Dr. Tsubota’s passion:
the key to a more gokigen future!

My very first conversation with Dr. Tsubota remains as clear
as crystal in my mind. ‘I don't want to leave things to a partner
company—I'd like to handle business on my own!” he asserted
powerfully, leaving a lasting impression on me. He always sat
near the front during lectures at Keio Business School and
worked diligently in class. My own area is accounting, so I can tell
you that Dr. Tsubota has a clear grasp of difficult concepts like
corporate valuation and the importance of numbers in business.
This, I believe, is what helped him bring Tsubota Lab onto the
market. His demonstration that age is unrelated to studying
and starting an enterprise has been a major inspiration to our
business school students.

Myopia is on the rise globally, making Tsubota Laboratory's
role increasingly important. Yet linking research results to
business and continuing to generate innovation is no easy task.
The lab may encounter challenges and obstacles as it continues to
grow, but I hope that Dr. Tsubota’s passion will conquer them all
with a gokigen—healthy, happy, and energetic—spirit!

M5+ 40 x=21—% 2024

Tsubota Laboratory - Top Ten News Items
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BERZRZOA Fan—a s
[CRIK {&/RAT] NA#t18ER

Tsubota Laboratory relocated to “CRIK Shinanomachi”- the Center for
Research and Incubation at Keio University.

IREIDR O THSHIER

[Eye Valley| IcBALEETHNOHTH 7+ A%ZFER.
FH—BHEMERKZRE ZEERIRICHE

Tsubota Lab was the first Japanese company to establish an office in
China’s Eye Valley, located in Wenzhou, Zhejiang Province, the center

of Chinese ophthalmology, while CEO Tsubota become a Visiting
Professor at Wenzhou Medical University.

FEXFREBAEEMA—7H— [Shenyang Xingai
Pharmaceutical Co., Ltd.] &N LA BRI FFIS

Signed an exclusive license contract with major Chinese medical device
manufacturer Shenyang Xingai Pharmaceutical Co., Ltd.

E4 TREIESR PREEATRFL Wik
Turning a profit in the interim period; domestic and overseas contracts Lol
showing steady success.

[5D%] X [IN—F )0k 3L TLG-005NE ERKMEZERSGIER.
[Well-being & Age-tech 2024 Award] ICHBWT [BFE| 2ZE s

Achieving positive results in specified clinical studies for TLG-005, targeting depression
and Parkinson's disease. Received the Award of Excellence from the Well-being & Age-
tech 2024 Awards.

[ARV02024 | [E6EBAAREHFEHE
[EFHERFER (IMC) 2024 ] TELOMARKRETVEFER ! ARVO
AL ROFHX/NRIVDEEE

Building a presence with research presentations at ARVO 2024, the 6th
Annual Meeting of Japan Myopia Society, and the International Myopia
Conference (IMC); CEO Tsubota’s ARVO life-sized panel was a big hit!

FE2EDIIFFRERRHME
T-SBIR#ZHKIZ. 1ET341EM

Held the 2nd Tsubota Lab Conference and added 3 new T-SBIR
research projects in just one year.

B ERS [SHNSEEREN=HNT LTV IRRIE ERIGESRX]
[SHSEE TOKYOHERE )1 /N—2a (BERRICH T HBIEER] ISR

Tsubota Lab projects selected as grant recipients from “FY2023 Technology for Women's
Health (FemTech) Development Support and Promotion Project” and “FY2023 Tokyo
Strategic Innovation Promotion Project Grant Project.”

FH—53 ZEE[CVSEE] DhL/DREFhZROZ] Uv—IHiR e Lt .

= by
Sunmark published Kazuo Tsubota’s latest book: Time Spent Outdoors Determines Your Healthy j—dﬁ-‘f’““ =
Life Expectancy.

1/ RN=2a> 08! A=Z—JBAG— T I TERA
SN TOVIYMOXENTOSTINGERIBF ¥ LS

- HEBSEE, 18— 2% 68E

RSB AF— WA

Tsubota Lab is always creating innovation and growing as a unique startup
firm!

- Continuing to take on new challenges—the Chick Project and the Medaka Project.

- Doubled the number of Tsubota Lab employees and welcomed 2 interns.

- Employees established a Marathon Club and a Ski Club.
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The Second Tsubota Laboratory Conference—

more participants, more excitement
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In 2023, Tsubota Laboratory established the
T-SBIR to promote research pipelines with
multiple collaborating universities and research
institutions. As the number of joint research
projects in T-SBIR increases, the number of
researchers collaborating with Tsubota Lab is
increasing proportionally, further enhancing the
significance of the Tsubota Laboratory
Conferences. We plan to continue hosting these
Conferences to accelerate joint development
between researchers and Tsubota Lab members.

The Conference provides collaborative researchers
with an opportunity to gather with Tsubota Lab
members, to present and discuss their research
areas and how their research leads to new
developments. The inaugural Conference was held
in November of 2023 to great acclaim. The lively
2024 Conference, meanwhile, featured over 60
researchers and colleagues.

The Second Tsubota Laboratory
Conference: Program
Introduction

Tsubota Laboratory Update

Kazuo Tsubota, CEO

Tsubota Laboratory, Inc.

<Session 1>

Exploring New Functions of VL/OPN5
Motoshi Hayano, PhD, MS

Project Lecturer

Department of Orthopaedic Surgery, Keio
University School of Medicine

<Session 2>

What Research Avenues Are Enabled with
Miniature Two-photon Microscopes?
Akihiro Yamanaka, Principal Investigator
Chinese Institute for Brain Research, Beijing

<Session 3>

Tsubota Laboratory Product Development
Update

Shinichiro Kondo and Kenji Morishima
Tsubota Laboratory, Inc.

<Session 4>
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Department of Psychiatry

International University of Health and
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Yagami Lab Research Report: Refining the
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As of 2021, Keio University School of Medicine has launched a total of 21
venture companies, up from 15 companies in 2021. Member companies
from the School of Medicine’s Association of Startups have a total market
capitalization of 85.7 billion yen (a 6.4 billion yen, or 8.1%, increase over
the previous year), and hold 161 patents (up 9.5%).

The Association promotes interaction and information exchange among
member companies and endeavors to strengthen the startup ecosystem.
Notably, member companies have achieved IPOs for three consecutive
years, enhancing the prominence of startups emerging from the Keio
School of Medicine.

The Association of Startups’ Annual Report 2024 (Volume 5) was edited
by Tsubota Laboratory. In addition to reporting on the latest trends
among Association startups, the current issue features dialogues on The
Significance of Physician-based Venture Companies and The Future of
Medical School Startups. These conversations focus on creating further
vitalization by linking seeds from the School of Medicine with new
innovations.

It is essential for both science and commercialization to function
powerfully in tandem if the Keio University School of Medicine is to be a
springboard for innovation. Tsubota Laboratory will contribute to the
emergence of future venture companies and strive to serve as a model for
university-launched startups.

BEREZBRZEPRENVFr—HBRIsBEF—8E (2025F3R1%R%E)

Association of Startups from Keio University School of Medicine - Member List (as of March 2025)
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Time Spent Outdoors Determines

Your Healthy Life Expectancy
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In 2017, the Department of Ophthalmology at the Keio
University School of Medicine published findings on the
efficacy of violet light (visible light with a wavelength of 360-
400nm) in preventing myopia even as the disease was gaining
recognition as a global social issue. Meanwhile, findings of a
two-year clinical trial on the suppression of myopia
progression in schoolchildren are expected to be published in
the autumn of 2025.

In Time Spent Outdoors Determines Your Healthy Life
Expectancy, Kazuo Tsubota explains how simple lifestyle
adjustments can help incorporate the key to healthy
longevity—namely, the violet light contained in sunlight— into
our daily lives. The book takes an advanced medical
perspective to detail how this violet light, which is absent from
indoor settings, affects our minds and bodies, even impacting a
variety of health issues, including myopia and dry eye,
depression, dementia, and Parkinson’s disease.

Prompting readers to “go out and get some sun,” the book
focuses on the mismatch between our genes and today’s society,
highlighting the importance of actual time spent outdoors,
often a lost opportunity in this “stay-at-home” era. Taking a
concrete approach to healthy, joyful living in this age of
centennials, the author offers 10 simple ways to increase
outdoor time in our daily lives. The simple act of going out to
“get some sun” holds the potential for greatly extending your
healthy longevity. The book clarifies medical findings in simple
language to propose how future emerging lifestyle diseases can
be prevented.
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BA¥E4$RZ Financial Data

20253 AA%E3M¥E 3rd quarter of the fiscal year ending March 31, 2025
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Profit & Loss
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Fiscal year ending March 31, 2024
Cumulative 3rd quarter results
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Fiscal year ending March 31, 2025
Cumulative 3rd quarter results
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Net Income Per Share (yen)
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Balance Sheet 2024 Year-end

Fiscal year ending March 31,
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Fiscal year ending March 31,
2025 End of 3rd quarter
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Versus the end of fiscal year 2024
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5H HHASRORSERIHERNE1ER 5171 KT RiL
Establishment of Dry Eye KT, Inc. in May.

28 BARURFA7 KT HERXSERATF. $REHZRARFAERINEHL. HRXESHITASREAIRETEETS
In February, Dry Eye KT Inc. merges with Myopia Research Institute Inc. and Presbyopia Research Institute Inc. to mark the
first year of Tsubota Laboratory Inc.

NAALY h 54 MO RBMROEMZINF I BRIHEEZERET D NI ALY M5 MREE ZRER
Publication of the “Violet Light Theory” which hypothesizes the suppression effect of violet light suppresses axial length
elongation.

HH—BIGAMITHIRONKRIFERICHE, BERBBRARZEZFRARNVFr—HERIEREL. BERELRIC
Dr. Kazuo Tsubota was appointed CEO of Tsubota Laboratory, Inc. and initiated the Association of Startups from Keio
University School of Medicine.

4R {FFHFRELTBERBAZERIF vV N ARREEMNERRE (VY—F/N—2) 4S7 ICHREZEZHR
In April, Tsubota Lab opened its first research unit in Building 4S7 of Keio University Research Park located on the
Shinanomachi Campus.

58 ERXAXBERTRFOIVZHtE, NAALY M1 M eREHT 2 XHRBERER TLG-001 DRRMRICOVWTRNERIE

In May, we established a collaboration with JINS Inc., a major domestic eyewear firm, for joint development of violet light-
emitting eyeglass frame medical devices.

IRAALY MEREREE TLG-001, ORFCAREMME

We launched an exploratory clinical trial for violet light-emitting eyeglass frames (TLG-001).

6 #7 1 RA%ZERRIF vV /N AR SERITEREIO EILICBIR

In June, the Tsubota Laboratory office relocated from the Shinanomachi Campus to a building facing Shinanomachi station.

128 T"TLG-001) DERFHBRZRTL. RERLHREMHE

In December, we concluded the exploratory clinical trial, confirming the safety and efficacy of the TLG-001 medical device for
suppression of myopia progression—a major step in device development.

58 BEZRBARFEHRT, AERIIHICEI<K S FAN=XLZHFATHRA

In May, Tsubota Laboratory made the globally groundbreaking discovery of the molecular mechanisms of violet light in
suppressing myopia in collaboration with Keio University.

6H230 RFRIEFWMEIAY O—AHBICHR LIS

On June 23, Tsubota Laboratory was newly listed on the Tokyo Stock Exchange (Growth Market)

6H "TLG-001., DIREEHABRZRA

In June, we started the confirmatory trial for TLG-001.

68 THERY—r7y7KE2023,) IcEVWTEEZERNHIEEZZH
In June, Tsubota Lab won the Judging Committee Special Award of Japan Startup Awards 2023.

9F "EMADRAERENERBOMAMRA HPREFEREOMAMAAZEREEVTRR

In September, our “R&D on Devices To Improve Cognitive Function in Elderly Dogs” was selected as an R&D Venture
Company Support Project by the Ministry of Economy, Trade and Industry.

3A TRREREWECHTIERNERKROMRE LRMICLZARTIFREBORMAE NRRMBOBKERE LTRR

In March, our “Development of an Innovative Medical Device for Retinitis Pigmentosa” and “Development of a Light Therapy
Device for Treating Menstrual Irregularities” were both selected as subsidized projects by the Tokyo Metropolitan Government.

7B HWE TEye Valley:s [CBERETHIHTAT « A ZRHIEE

In July, we were the first Japanese company to establish an office in the China Eye Valley.

8H EEHZBAZEDAVFa~N—Iavilm "CRIKERL NFHZEBE
In August, the Tsubota Laboratory office moved to CRIK Shinanomachi, Keio University’s Center for Research and Incubation,
Keio University.

98 HEXFRBAERMRA—N— "Xingqgis &DMEHERETEZIIRTE

In September, we signed an exclusive license agreement with Xingqi, a major medical device manufacturer in China.

108 O—hMREELFREICEY 2HERI0HRE/ BARELEEIRRSRT—F - —HRKRRERICET 271 AL NS
In December, we concluded an evaluation agreement with ROHTO Pharmaceutical Co., Ltd. for eyedrops and signed a licensing
agreement with an overseas pharmaceutical firm regarding non-clinical trial data and clinical trial results.

128 TWell-being & Age-tech 2024 Award, ICTEFEEZZE
In December, Tsubota Laboratory received the Well-being & Age-tech 2024 Award.
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CEO Kazuo Tsubota
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Full-time External Auditor
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Director and General Manager
Business Development Division
Eri Kubota
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External Auditor
Yasuyuki Tsutsumi
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External Director
Shinichi Koizumi
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Shinichi Murata

Map + Info
FItA

Keio University Shinanomachi Campus

N
SRETH iR ®
L eEdy
9th Floor, Building 2 East Gate
C To Tokyo
2R AEIRE - 1FEM E WH

Main Gate

£
To Shinjuku Exit A1 .
@ | AlED {SRETAR
Shinanomachi Station
T AL ITIIT
To Shinjuku

Bl RSN

Kokuritsu-Kyogijo Station
Meiji-jingu Gaien E AEk

(Meiji Shrine Outer Garden) To Roppongi

T160-8582
REPBHBEXEEIS
BEERXE SR+ v /N
25 fEOR CRIK {5728 E7

CRIK Shinanomachi E7, Bldg.
2, 9thFI.

Keio University Shinanomachi
Campus

35 Shinanomachi, Shinjuku-ku,
Tokyo 160-8582, Japan



40

i S 2 il

SEELPEHT R, WL P2 ADM D 5Bk E T, ENCcoi % BE%
FHLE L7, K<, Bye Valley ) ~DEHDPAGOBELE, READALERS
IO MADE S FafEAL —4FETLT,

F7o. AIEORHINZ TR, BERAEWFK THD Cyn-K A 40 EEFERIA % B
EL. BRTORERD OIS, LGAELLTOffifir L, 2L HiHoERED
NGYRDWTRBICEOBEL2AVELE, o0 N ARETHDOLY 77 FI R
THHATITIEZHR DAL L DB T, TRATBHCBIF 43R0 F+— DBk E
ME, 27 —<ic, HHIROWMOMAS LA CFERPERSNE L, FFHIR
DEEDHERE L HIZ, EREHROTREMNZ IR L T2 72D TIE R WTL X B,

AL R =TI, FERDIIERIF O SITMA, HEARDEROBIIMIHIEZ B R,
IO L ANREEZID ANE L, BEEOBREZ G2 - BT AEORIT 55
BERL, e, AR, SA—bF—0%, ZLTERLLDICREZEOTOEL
WEEZTHET,

A RIZ, Zhrod TTFFAL 2F—7—Fic, BHEEEECRZAORIEELS
LR HELTE VD ET, BRI ELEA, KLE—FORIEICH), 4L D%
DTG - SWHIERBOELZ LIS, LDEDEEEL IFET,

EREHIEHS R 7=a 7L E—F 2024
meER KT #E

Postscript

This year, Tsubota Laboratory continued to take on challenges in both research and
business, achieving new developments both domestically and internationally. In par-
ticular, our new office in China’s Eye Valley, a mecca for ophthalmic research, rep-
resents a full-scale market entry into China and a strengthening of our springboard
for global expansion.

This year’s issue offered two Special Dialogues with CEO Tsubota. The first featured
invited guest Dr. Ryuji Ueno of Cyn-K Bio, Inc. in a discussion on innovation strate-
gies successfully used by startups in the US and Japan. The engaging dialogue covered
how start-ups can achieve continued valuation after going public, and the importance
of achieving the right balance in responding to market demand. The second Special
Dialogue with Shinya Tsuzuki, a top analyst covering biotechnology companies for
Mizuho Securities, examined biotech ventures in today’s market and their challenges,
as well as Tsubota Laboratory initiatives. We hope these discussions provided valuable
insights not only into our growth trajectory but also into the potential of the entire
industry.

In this report, we have incorporated a more multifaceted perspective—not only
from the viewpoint of research and development but also to address the interests of
our investors. With a strong commitment to transforming scientific challenges into
social and economic value, we aim to build the future together with researchers, inves-
tors, partner companies, and all of you.

We look forward to your ongoing support as we venture out globally, with the goki-
gen spirit at the forefront of our minds.

May I close by offering our deepest appreciation to all those who contributed to the
publication of the 2024 edition of the Tsubota Laboratory Annual Report..

Atsushi Kinoshita, Editor
Tsubota Laboratory Annual Report
Tsubota Laboratory, Inc.
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