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Tsubota Lab was newly listed on the Growth Market
of the Tokyo Stock Exchange in June 2022. Yet in 2023,
just one year after our listing, we pushed forward in
both research and business, while seriously debating
“What is our competitive advantage for long-term
growth?” During our discussions, we thought about the
future of Tsubota Lab, focusing on how we can create
and nurture as many high-impact pipelines as possible.
So, what does “impactful” mean to us?

Our mission is “Through VISIONary INNOVATION,
create a “gokigen” future!” If our efforts could reach
10% of all myopic patients, that would be considered
making an impact. After all, it is estimated that 5
billion people worldwide will be myopic by 2050, so
reaching just 10% of that number means 500 million
people. Providing effective myopia treatment to these
people will undoubtedly lead to a change in the future,
commanding a huge advance for Tsubota Lab.

Furthermore, the clinical application of violet light
contained in sunlight will have a large “impact” in
terms of developing entirely new interventions for
disease prevention and treatment. We will continue
to create concrete pipelines for this unique treatment
method, which has virtually no side effects and can
help a very broad patient population for the targeted
diseases.

Currently, we have eight products in the pipeline
as solutions for cranial nerve diseases, including
myopia, through the application of violet light, and
we have plans to gradually expand this number to
ten. To strengthen our research capabilities that
form the foundation of these efforts, we held the “Ist
Tsubota Lab Conference” in November 2023, which
was attended exclusively by researchers who are
conducting joint research with Tsubota Lab. We will
continue to hold such conferences in the future as well.
Furthermore, we have applied for 8 patents with foreign
patent application subsidies. We are confident that our
business is steadily evolving through the reinforcement
of our basic research capabilities and our intellectual

property.

Our organization has flourished as well. In
addition to strengthening our Regulatory Science
Department (currently a four-person team), which
began in 2022, we have strengthened our research
liaison and intellectual property strategies thanks to
the participation of our R&D Director. As a result, we
successfully recruited 160 elementary school students
for our myopia clinical trial, and we are moving
forward toward the results in two years. We have also
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finished recruiting the last patients for a specific clinical
study on Parkinson’s disease and depression patients.
We expect to have the long-awaited results in the spring
of 2024. Additionally, ongoing specific clinical research
on dementia and keratoconus is expected to produce
results by the end of 2024.

Amid these developments, we received the Japan
Startup Award 2023 by the government. Our research
and development of a device for improving cognitive
functions through intervention for cognitively
declining aging dogs was selected for the publicly
solicited 2023 R&D Support Project for Growth-type
Small and Medium-sized Enterprise (Go-Tech Project).
Furthermore, "Development of Innovative Medical
Devices for Retinitis Pigmentosa" was selected for the
"TOKYO Strategic Innovation Promotion Project”
and " Treatment Device for Irregular Menstruation by
Light Therapy" was selected for the " Technology for
Women's Health (FemTech) Development Support and
Promotion Project”.

In 2024, we intend to further accelerate this trend
and focus on creating an organization that can continue
to produce a pipeline of high-impact products and
license them across the globe.
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The 2023 edition of the Tsubota Laboratory Annual Report features a special dialogue with
Professor Xiangtian Zhou of Wenzhou Medical University in China. As noted in our Top Ten
News list, 2023 included four business trips to China by Tsubota Laboratory personnel with
an eye to entering the Chinese market, in addition to promoting exchanges with key opinion
leaders, with whom we maintain solid interrelations.

Wenzhou, located in Zhejiang Prefecture, is a global hub for myopia research, with both
research and medical institutions joining business centers in the geographic area dubbed Eye
Valley, a mecca for ophthalmology specialists. Professor Zhou, a leading Eye Valley researcher
with innumerable original research results to his credit, is a worthy rival for members of the
Tsubota Laboratory research team. The Special Dialogue in this issue was conducted during
CEO Kazuo Tsubota’s visit to Wenzhou and features a discussion of Professor Zhou’s recent
research findings.
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Kazuo Tsubota (KT) : Prof. Zhou, thank you very much for
taking time to join us today. I have prepared topics for discussion. First,
T would like to ask about the myopia ischemia hypothesis because it is

the fundamental hypothesis.

Xiangtian Zhou, MD, PhD (XZ) : Thank you.

KT : You have contributed to society through this hypothesis, and
it's wonderful. The second is a new one, the glycolysis epigenetic
hypothesis. This is totally new. I would appreciate your comments
on our ER (endoplasmic reticulum) stress hypothesis. I think this

hypothesis is under these two, right?

XZ : Yeah. One of the mechanisms.

KT : And the third is concerning potential mutual research
collaboration in the future. And finally, I would like to discuss mental
business development, fighting myopia for a better world together,

make the world myopia free.

XZ : Yeah. You have a dream.

KT : Yes. I have a dream. So, let’s begin. You are the leader in the field
of myopia research. Now we are conducting this interview in Wenzhou
at Eye Valley. We are so impressed by the facilities. We visited you in
2015 when you were the president of International Myopia Conference.
That was the first time to meet you. Since then, we have become big
fans of your research. You've progressed so much in the last eight years.
So, please introduce yourself a little bit. Then, I'd like to begin with the
myopia hypoxia hypothesis.

XZ : Okay, so thank you very much Professor Kazuo Tsubota for your
visit to Wenzhou again. I think we have had good communications
and a good relationship between us for the past eight years. So, it’s
very happy and very lucky for us that we can work and talk together.
Because we think in the same manner. We want to explain about
myopia, and we also wish for a myopia free world. We have the same
dream yet we take a different direction to the dream. So, this helps us
to always think about it together. We have the same dream. So. it’s very

important.

KT : Yes, very good. You are the biggest teacher, professor, and our
biggest rival. We are competing also scientifically. But, we respect each
other mutually very much. So. 'm very happy to have you as a friend,
too. And also you were so kind to come to Japan seven years ago for

the first Myopia Society Japan conference.

XZ : It was also my pleasure.

KT : In 2018 you published a historical paper in Proceedings of
National Academy of Sciences (PNAS) on the scleral hypoxia theory. I
believe this changed the interpretation of myopia. Please explain about

this.

XZ : Thank you for your interest. Actually, we were very lucky because

we just used a new methodology to explain myopia. So, before this
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experiment we didn’t know what we would find. We used single-cell
transcription to explain the sclera in myopia, and luckily, we found
the hypoxia pathway increased myopia. It’s not only the top one, it is
the top three, which means we are lucky since we don’'t need to focus
on the top one pathway but top three. And then we did a system
study to confirm the myopia in sclera hypoxia condition and then we
used gene modification to determine if the HIF1 signal pathway can
inhibit myopia. In this way, we could confirm the hypoxia in sclera can
induce myopia. After this, we can see why the sclera will be hypoxic in
myopia. What is interesting is we know the choroid is thinning and it
is one of the phenomena in myopia. What happens to the choroid in
myopia and what is the factor of the thinning of the choroid? We found
the hypoxia in the sclera, and we think it may be oxygen secreted from
the choroid. Which one decreases in myopia? Why does the oxygen
decrease? We all know that oxygen is secreted by the blood system, and
the blood system decreases in the choroid. We could logically connect

the choroid and sclera.

KT : When I read your paper the first time, I became a believer
because I was a cornea researcher. A lot of myopia researchers had a
different idea, that the sclera is exposed to oxygen, so why does the
oxygen decrease? But I have researched endothelium and epithelium
for my cornea studies. If the oxygen level decreases on one side even
though there is maintenance of the oxygen on the other side, the total
amount of oxygen decreases, like with a contact lens. You can provide
oxygen from the anterior chamber, but it still decreases, right? I think
it is the same thing. I think in myopia the inner part of the sclera is
hypoxic but maybe the outside of the sclera is not so affected. What do
you think?

XZ : Yes, as you said, most of the hypoxia is in the inner sclera and
the hypoxia condition would gradually go to the outside. Maybe the
sclera is different from the cornea. The cornea can take the air directly.
But most of the posterior sclera part you lose, so most of the posterior
sclera is supplied with oxygen from the choroid. and maybe oxygen for

the anterior sclera is maybe from the cornea.

KT : And, in 2020 you reported the integrated theory of hypoxia.
When children see near, accommodation makes the choroid thinner,
and it creates ischemia of the choroid and then sclera is affected. It’s a

wonderful integrated theory.

XZ : Yes. Thanks. Because in the animal system, we find that not only
form deprivation but also lens induced myopia can also induce the

thinning of the choroid and decrease of the blood flow.

KT : After reading your paper, we decided to measure the choroid
over time. The mechanism of violet light to myopia prevention
increases the choroidal blood flow. So, it totally matches with your
theory. So, I am very glad. Around that time, we were struggling to
understand the mechanism of the violet light effect. We have observed
it is effective, but we did not know, but later we learned it increased the
choroidal thickness through OPN5, the nonvisual photoreceptor. We
reported the results in PNAS in 2021. We are your followers.

Another interesting point is during the Myopia Japan Society

conference in October in Japan, you gave us an online presentation,
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“Augmentation of scleral glycolysis promotes myopia through histone
lactylation” covering the glycolytic modification of the epigenome. This

is totally new so would you explain more?

XZ : Yes, thank you. Actually, it is also part of our consecutive research
because we always think about why the sclera becomes hypoxic and
why hypoxia can induce myopia. Hypoxia is an important factor.
Actually, according to some literature search, hypoxia can induce
glycolysis, and, maybe before 2019, people only knew that glycolysis
contributes as an energy system and lactate only is for metabolism.
Then, in 2019, a groundbreaking study was published showing that
lactate is not only a product of metabolism, it also has an epigenetic
effect so then it explained that glycolysis had a biological effect, not
only energy. So, we focused on whether hypoxia can induce glycolysis
in the sclera. Then we conducted a series of experiments to confirm

hypoxia can induce glycolysis and induce histone lactylation.

KT : Yes, you referenced that paper and I have learned through you
that the epigenome is very important. So, your theory explains about
lifestyle modification in modern society, not only about vision but also
diet, lack of exercise, obesity, etc. are related to myopia progression.

You have opened a new field.

XZ : Thank you. Some people only focus on lifestyle, so we know
particular factors for myopia and the outdoor effect. Also, there
are some studies on fats, sugar, etc., but still no known mechanism
connecting the diet and others. Actually, you know, glycolysis is
induced if we eat something like sugar, so it will increase the glycolysis

insulin. So, we can consider some lifestyle components for myopia.

KT : This is a field I have been interested in for the past 20 years.
As you mentioned glycolysis and insulin, this is a hot topic in aging
research. Since I founded the Japanese Society of Anti-Aging Medicine,
we have grown to 9,000 physician members. When I started myopia
research we thought myopia is premature aging of the eye, so I started
lifestyle studies and especially paid attention to dietary nutrients, such
as EPA/DHA or crocetin or other factors, even bacteria. But whenever
we are still conducting the research, you are always publishing first!

Especially for EPA/DHA, we were very confident that we were the




Special Dialogue - #3i

AIGE M OUIZE B IR TORFIC&EWAEFE . EPA L 22 DHA £ H 7 1
F YR EDURA NI FYTICETHEEZATTWE LA, T,
xR EML TW 5 & FICREDTRICHERLTLE D
ATTE ! FHIZEPASRDHAICOWTIE, 2OWM%EE LTV 25DIE
T TR EVHIBOABEDH > AT L, FBAEIRICHEL T
LE o7, @ekBmsBRTyh, ST MrHL e & z2Euf
CEVHAEERT TP E2R o T2 Lt ks o an
BE, L) ATY, EROWIRIC O VT IERICIAT R T 7 e —
FELTWE-o L2 EvET,

PSR ORI I DWW T 4 1FBRIKD ER 2 F L 2 DARFEIZ D W
THELE L, 2770 —=FIZOWVTIREIEEZLTTN?

FAHEHRSE CIRIERFIC X IR TL 2k, 2 DMH I, MM T o
AHZALIERZ Y TS 2 ENEELLEI 5T, D
HETERIIC 2 W H Lo E L 228, 5 Tl EHERRIIEN o ER 2 b
LA ENEY 257 2 bEB DD 2 2 B> TeET, KIS
RS/ ROBEBEDBIR L T2 TR ERREZ VT, I
FEHEZR N 7 D T OBBLUS BT 2 /NREREE IC D W T h o L
WCHI B R0EED D 5 L BVET,

FE:ER A b L A 2HEH 2ATT, 7y 7A Y=L TV
APV —ALTY, 41345 ERZ F L 2D HIF-1 o & ORI IC L2
FioTwEd, 2o, 277 VEFOERA ML ATTH,
NS DO ECHESE 255 RS U TSR 2857 L WA A3
DPHREICAR 20 b LE A, ZIUSEHOMETIC OV TIE, RS
FEHICL Wy =7y PEERIEESTHET,

R, FAEEOTREICOWTBHELLEL X 9, 74 F7 I
HYEEAD? EEDF—LTANALF LY FF4 FOEMT
FNRICOVTHER L T 2220 ud ) L L Lo T3 %, Ziuc, i
PERERSE & BERARFED L v 74 o v RO AT TIZ2[H DK
DEIPDHDTED, 9 FEATVLS LHVET,

A:%)T¥h, fiholAI—FT4 v E 740 -7y 7T 5L
VWWLTTR, ZND6 L4 Ly b 74 FOIYEE L T 2 RIS
T 208123 D 3, PRI A MER L £ 925, 72 SADHS
238 o> TIEFITIC LWIRIL T, ZUCEIIER DT Z b dH - T,
CHEVERER ED»D D £ L, B2 lofiicE LT EHHITL v
MR IZ R L 721 E2 D) A TT, 20 6 CREROTFZRIZ 28 L v a

only ones doing that study, and you published before us. It’s a healthy
competition. We are thinking now when we think of something new
that Prof. Zhou may already be doing something similar, so we must go

faster. I believe you have a very broad approach to myopia research.

KT : Based on your research, we conducted research on scleral ER

stress hypothesis. What do you think about this approach?

XZ : It was a very good study in myopia field because I think it is
important to focus on mechanisms occurring below the cellular level.
Because before, we just focused on the sclera and fibroblasts, and now
we can know ER stress and ER system in the fibroblasts have a role. I
think myopia is related to the function of ER and, since it's complicated,

we should understand the ER function in myopia more precisely.

KT : There are two things; upstream of ER stress and downstream of
ER stress. Yes, you are right. We are now interested in the relationship
HIF-1 alpha of ER stress. Also, ER stress in collagen abnormalities.
Those are the areas and, if we have promising findings, we can have
some new intervention for myopia. I think sclera is a very good target

for myopia progression.

Next let’s discuss potential collaboration. Do you have any ideas? I
would be pleased if your team could confirm the effects of violet light
for myopia prevention first and then go forward after that. Also, we
have already had two successful online symposia between Wenzhou

and Keio Universities on myopia research and I think that is going well.

XZ : Yes, sure. I think we can follow up our ongoing joint meetings,
and we should consult with my colleague who is conducting the violet
light studies. I will check on the progress, and we have been very busy
with many studies. Also, we rebuilt our animal facility which took
about one year. We moved our animals to other facilities and have just
moved back to our new facility. And, for the future research maybe
we could combine some new concept and combine the research load
for faster results. I think we can continue with the joint meeting for

another year or two and then get some ideas.

KT : By the way, which research conferences are you planning to

attend next year?

XZ : For me, ARVO (Association for Research in Vision and
Ophthalmology) annual meeting. But, most of my researchers attend
conferences in China because it is difficult to grasp everything fully in
English due to the language barrier. Also, they can more easily attend
local scientific conferences to hone their skills. They learn a lot just
from reading published papers as well. And, we can find what other

groups are working on.

KT : Finally, we have a shared vision. We would like to fight against
myopia. What is your dream to eliminate myopia, or blindness due to

myopia, around the world?

XZ : For treating myopia, we should have two concepts. One is
prevention and another is control. For preventing myopia, we should
pay more attention to safety, and for control, we should find what is

the next treatment because even with glasses it’s not a big problem,
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but we need to control high myopia. In the future, we need the control

through precision medicine.

KT : A lifestyle disorder such as diabetes is a complex disease due
to lack of exercise, genetic factors, overeating, circadian rhythm
disruption, etc. So, do you think myopia is also a lifestyle disorder and
a complicated one? Each factor can be remedied to a certain extent but
in order to prevent myopia one hundred percent, we have to have a

healthy lifestyle.

XZ : Yes, we should have a healthy lifestyle and we should take
advantage of many medical instruments, like optical options. Also,
there should be many drug options. In the future I think we will have
many more and differing options for treatment. For example, on
Monday use atropine, on Tuesday use a different drug, on Wednesday
use another drug. This can not only increase the effect but can also
increase the safety. Myopia treatment for children takes at least three
to five years to take effect. This means trying many different treatment

options.

KT : I totally agree with you. And you are in a good position
to accomplish this. I visited Eye Valley firsthand today and it is a
wonderful facility. When you have a very good idea for basic research
you can very quickly translate that into real world applications. I hope
Tsubota Lab can also be involved in this Eye Valley system and save the

world together.

XZ : Yes, you are very welcome, and that means we can meet every

day!

KT : Atleast every week. Thank you very much.

XZ : Thank you.
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medical devices and pharmaceuticals enabling creation of a
GOKIGEN (happy and positive) future through VISIONary
INNOVATION.

As non-visual opsin OPNS5, activated by sunlight at wavelengths
between 360-400nm, is known to be a clinically important
photoreceptor, we are commercializing treatments for innumerable
intractable ophthalmological and brain-function diseases.
Choroidal thinning has been observed in advanced myopic eyes,
clarifying that changes in the choroid are not simply results of axial
elongation and myopia progression; rather, they cause accelerated
myopia progression. Violet light irradiation is expected to inhibit
myopia progression by increasing choroidal thickness, and our
violet light-emitting eyeglass frame medical device TLG-001 is now
in the final stage of a confirmatory clinical trial to validate its
efficacy.

Moreover, given that choroidal thinning accelerates myopia
progression, we are developing pharmaceuticals to inhibit this
phenomenon, planning for a specified clinical study on the drug
TLM-007. We are also investigating the application of violet light to
posterior segment eye disease based on the hypothesis that violet
light can contribute to the choroidal functional maintenance period.

Our wide-ranging research activities have also enabled successful
commercialization of food-derived crocetin supplements.

We have also pursued other approaches to inhibit myopia
progression. A Rohto Pharmaceutical Company-sponsored Phase 1
study evaluating the safety of TLM-003, a project based on the
suppression of myopia progression through inhibition of scleral
degeneration, is already underway, with the expectation that it will
be followed by an exploratory clinical trial to evaluate efficacy.

In the ophthalmological field, we have also undertaken a project
to develop seeds from other universities; at present, we are
collaborating with EADERM Co., Ltd. in development of a stem
cell-protected drug to treat dry eye, with a clinical study planned for
the near future. Meanwhile, data is being accumulated for TLG-003
in a clinical study on a keratoconus treatment cross-linking light
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Depression 3 3
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and corneal collagen, with exploratory research pursuing optimal
treatment.

We are additionally confirming the clinical efficacy of a unique
approach to treatment and prevention of various diseases through
brain-mediated action by activating OPN5 with violet light. Soon,
we will clarify results of specified clinical research supporting
specified clinical trial TLG-005 regarding the efficacy for Parkinson’s
disease, depression, and mild cognitive impairment. As side effects
and patient adherence are issues when medications are prescribed
for depression and dementia, these challenges may be overcome
with treatment using violet light-emitting eyeglass frames.

As OPNS5 has been found to be an essential and sufficient
photosensitive pigment for local circadian entrainment, improving
circadian rhythms through brain centers, we are preparing to
leverage this to treat lifestyle-related diseases rooted in our current
living habits. We consider that morning exposure to violet light may
improve sleep quality and enhance the quality of life of individuals
pursuing modern lifestyles that lack exposure to sunlight. We are
also pursuing violet light therapy for women with irregular
menstrual cycles, and those whose health suffers during
menstruation, both significant social issues. In addition, we are
examining expansion of these findings to pets, with a study of
health management for aging canines currently underway,
supported by public funding.

Tsubota Laboratory is currently building a foundation which will
enable us to contribute to research, business and society at a higher
level through speedy verification and commercialization of findings
from partner universities with strong science departments as well as
through horizontal expansion of findings to diversify our portfolio.
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In 2023, we published multiple papers which have furthered our
understanding of myopia biology and may yield innovations in this
field. Since the discovery (Torii H et al. EBioMedicine 2017) that
violet light suppresses myopia progression, we have worked to
elucidate its molecular mechanisms, including the involvement of
violet light-sensitive non-visual photoreceptor OPN5 (Jiang X et al.
Proc Natl Acad Sci USA. 2021). We found the threshold value at
which violet light has a suppressive effect on myopia progression
(Jeong H et al. Exp Eye Res. 2023); the fact that this value is
exceedingly small again reaffirms the importance of wavelength
specificity. We additionally reported that OPN5 stimulation
activates the myopia suppressor gene EGRI1 (Jeong H et al. Sci Rep.
2023), and the effect of Ginkgo biloba extract following crocetin in
suppression of myopia progression using EGR1 as an indicator
(Hou J, Mori K et al. Sci Rep. 2023). We also made the very basic
finding that refractive development and axial elongation are
coordinated between the eyes (Ma Z, Jeong H et al. Ophthal Physiol
Opt. 2023), suggesting a centrally mediated control mechanism of
the refraction system. Moreover, we also found that the
sympatholytic drug bunazosin inhibits myopia progression by
suppressing choroid thinning (Jeong H et al. Invest Ophthalmol Vis
Sci. 2023). Based on these findings, our exploratory research into
the brain’s neural circuits which control choroid structure and
function was selected as an AMED-CREST (unit-based research
program sponsored by the Japan Agency for Medical and Research
Development) R&D project in the field of “integrated
understanding of multi-sensing networks and elucidation of their
control mechanisms leading to the innovation of medical
technologies” We established an international research promotion
system, facilitating collaboration on the role of non-visual
photoreceptor OPN3 in refractive system development (Linne C et
al. Mol Vis. 2023) with Professor Richard Lang of the Cincinnati
Children’s Hospital Medical Center, a global authority on retinal
neovascularization and non-visual photoreceptors. Our findings on
the induction of myopia progression by endoplasmic reticulum
stress (Ikeda SI et al. Nat Commun. 2022) were verified in detail and
established as a novel experimental myopia animal model (Kang L,
Ikeda SI et al. Eye Vis. 2023). In consideration of the exponential
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increase in the myopia population, we found that bisphenol A
(BPA), cited as one cause of marine pollution, contributes to myopia
progression through scleral endoplasmic reticulum stress (Chen J,
Tkeda SI et al. Front Med. 2023). We conducted gene data mining of
myopic choroidal neovascularization, a disease directly induced by
visual impairment resulting from myopia, in search of new targets
(Chen J et al. Curr Eye Res. 2023). We are incorporating these
results into our preparations for the council designated lecture to be
delivered at the 128th Annual Meeting of the Japanese
Ophthalmological Society (April 2024). We will also host the
Second International Symposium of the Biology of the Non-visual
Opsins in 2025. In the meantime, we invite you to keep your eyes

posted for further innovative research results!

T : corresponding author, *: Authors contributed equally to the work.
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In January 2022, the US-British biotech venture Altos Labs was
founded to pursue rejuvenation—in other words, “revitalization” or
“regeneration” The company’s vision discards the “anti-aging”
approach, instead targeting healthy longevity by acknowledging
aging as a treatable disease requiring enhancement of the body’s
own functions. The science is driven by a trio of top global
researchers: Drs. Wolf Reik, Peter Walter, and Juan Carlos Izpisua
Belmonte. Meanwhile, it has been announced that Dr. Hal Barron
(the former CSO and R&D President of GlaxoSmithKline, now
GSK) now serves as Altos Labs CEO. A clinician and researcher,
Barron furthered his development experience at Genentech,
Hoffman-La Roche, and Calico. This profile suggests that there will
be nothing obscure about the Altos Labs pursuit of rejuvenation.
The corporate vision is grounded in a biotech approach to
understanding the molecular mechanism of aging, including the
leverage of AT and computational science for target searches and
patient stratification, and the incorporation of new modalities such
as oligo-drug discovery and gene therapy to support clinical
development and creation of new business models, all designed to
effect long-term social change.

The company’s concept of rejuvenation is further grounded in
research results showing that aging is chiefly controlled by acquired
factors such as diet and exercise, and that physical functions such as
cognitive function and muscularity which accompany aging can be
enhanced, along with aging biomarkers such as DNA methylation.
The epigenome—the chemical modification of histone and DNA—
determining where, when, and to what extent a gene is utilized is a
particularly notable factor in the control of acquired aging. Our
team, collaborating with researchers in David Sinclair’s laboratory at
Harvard Medical School, recently reported that in youth, the
epigenome changes following a DNA reaction which accelerates
aging, and that aging biomarkers can be rejuvenated with Yamanaka
factors such as Oct4, Sox2, and Klf-4 (Figure 1) (Yang* and
Hayano* et al., 2023 Cell)'. These results suggest that postnatal
acquired stress is not only a factor in aging, but can also be a
predictor, thereby enabling treatment development. The concept of
restoring declining physical functions includes caloric restrictions,
but parabiosis (blood exchange) involving humoral factors such as
GDF11, FGF17, FGF21, PF4, and eNAMPT has also been reported
as a novel approach for the brain, heart, and muscles.
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Figure 2. The non-visual photoreceptor OPN5
and its response to violet light, which spans

#ih,  Cancer from 360-400 nm.
£=E Hair Despite the importance of visual photoreceptors in
BEEE Bone everyday life, such as color perception and

determining light and darkness, the indoor light
mE etc environment often lacks violet light due to its

SEERABH I T I AE T A BT DI b R B2 K - TH B LRI,
INFTHH UK BHEIREIHZ: 8 % D JEsfThbit s, F
WHEHZ RIcB LT, HABICB O TEIREFESNTE DR
B Elc & F4C02360-400nm DI IR ChH 2 A ALy oA
L. ZDRH—TH5OPNGICEHL T %, OPNSIZFERE.
AR THY, 380nm DIEHIFIIEZ LTk T 2 GCPR
Ths, INET, BAGIEEEAAICTEE T2 OPNE» S
D7 MO dorsal medial habenula (&I TFHiEZ ) ~D#%
IR, WFEPITHEE R O A R A TG L T %
ZER LT3 (Sasaki et a., 2022 bioRxiv), B\ GEES
&, AV F TPV R AR, H7A, MK E R4 31T
£-T360-400nm DR FKbILTED, OPNGZIHMEL TS
ZETED LI B RN HIENT 70 —FTEZDH, H
B Z R > TIFZE LS. SN oOlEZHIELTw5, Bl
16, 380nm DN RlE, IO, TIINA—IieELlkIch
7= B BE IR C R B A B 2 B L Q0B R Tad, BRA R
(LB D HIFIC B G- L Q0B 7T — o 335 Tu B,

St%iE, 380Nm IR ZE D& T A AR B ARG
L ZET, HADEREEMOILMMZ %L, Sl
B DRIERNHL 72 I AT — 2 RV — D3AE, tLa
BA VT EANBETF o500, BLED S TEDTHELW([¥2),

absorption by various materials, including glass and
contact lenses. OPNS is responsible for activating
violet light in the retina and skin, and plays a role in
regulating sleep, memory, emotions, and body
temperature. Given the increased time spent indoors
during the CODID-19 infection, there is potential for
greater utilization of violet light.

Our light environment is the most important factor in our
immediate surroundings, with research heavily investigating how
blue light impacts sleep control. Tsubota Laboratory has focused on
the violet light (found in sunlight at wavelengths from 360-400nm)
which is conserved in mammals, and its sensor OPN5. A non-visual
photoreceptor, OPN5 is a GCPR which is activated in response to
light stimuli at 380nm. We previously found that signals from
OPNS5, found in retinal ganglion cells, are projected to the brain’s
dorsal medial habenula and activate brain regions such as the
hippocampus and frontal lobe (Sasaki et a., 2022 bioRxiv)>. As light
contained in the wavelengths of 360-400nm is lost within today’s
light environment due to factors such as contact lenses, eyeglasses,
(window) glass, and fluorescent lights, Tsubota Lab is pursuing
approaches to controlling acquired aging through activation of
OPNS5, with our sights set on research, development, and patent
acquisition. Data now indicate that light found at the wavelength of
380nm not only plays a significant role in controlling varied brain
functions such as depression and Alzheimer’s disease but is also
involved in the control of aging-related diseases.

Tsubota Lab is committed to pursuing how usage of 380nm-
wavelength light can be used in devices and medical equipment not
only to extend individuals® healthy lifespan, but also to create
broader social impact by enhancing the happiness of families and
other caretaker stakeholders in our aging society (Figure 2).
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Development of Violet Light as a Non-invasive Treatment for

Parkinson’s Disease
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Parkinson’s disease is a progressive neurodegenerative
disease characterized by degeneration and loss of
dopamine neurons in the substantia nigra region of the
midbrain. It is chiefly characterized by motor symptoms
evidenced by bradykinesia, rigidity, and tremors, but
various non-motor symptoms such as loss of smell, sleep
disorders, cognitive decline, and psychiatric as well as
autonomic manifestations are also observed. The
advanced stage of the disease is especially characterized
by cognitive decline and psychiatric symptoms such as
hallucinations which not only reduce patient quality of
life and increase caretaker burden but are also among
the most significant risk factors in determining prognosis.
Some 30-60% of Parkinson’s disease patients experience
hallucinations including images of individuals and
animals in motion which are often seen in dimly lit
rooms. This explains the hypothesis that the “zashiki
warashi” spirit featured in Japanese folklore may be a
Parkinson’s hallucination.

Hypometabolism in the occipital lobe where the visual
cortex is located, has been associated with dementia and
hallucinations in Parkinson’s disease. We therefore
hypothesized that treatment interventions for the visual
pathway might inhibit the onset of both dementia and
hallucinations. The Juntendo University Department of
Neurology collaborated with Tsubota Laboratory in
specified clinical research to test the possibility that
violet light may inhibit the onset of dementia and
hallucinations as it does not exist indoors and it promotes
oligodendroglia regeneration. Using eyeglass-type violet
light irradiation devices, we administered non-invasive
light therapy to 20 Parkinson’s disease patients who
experienced hallucinations to test the safety and efficacy
of such treatment on hallucinations and memory in
Parkinson’s disease. All 20 subjects completed the
observation period and we performed data fixation. This
was an open-label trial and many participants clearly felt
effects of the treatment, with a greater trend toward
decreased pareidolia three months after treatment
initiation as compared to one month, suggesting that
prolonged treatment may yield positive results. We are
currently performing a detailed statistical analysis in
anticipation of submitting a paper for publication. We are
also proceeding with application for public funding to
support future multicenter joint research.
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Continuation of a Double-blind, Randomized Crossover Trial
Toward Development of Non-invasive Neuromodulation
Therapy using Violet Light for Depression
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In 2021, Tsubota Laboratory (Kazuo Tsubota, CEO) entrusted us
with the major task of overseeing a specified clinical trial examining
the effects of violet light stimulation on patients with mild
depression symptoms. As we noted in the 2022 Annual Report, we
struggled with the Certified Review Board (CRB) for a year prior to
the launch of this research. Once approved, however, our project got
off to a flying start, recruiting nearly 50 subjects. Another 30 were
incorporated into the trial in 2023, and as of this writing, clinical
evaluation of all subjects has been concluded. As the figure below
depicts, this clinical trial has a crossover design; while 70 subjects
were initially included, the workload was doubled, ultimately
representing a recruitment of 140.

We are currently evaluating and summarizing the results gathered
in FY2023 regarding the practicality (efficacy/adverse events/
tolerability) of violet light stimulation on patients with mild
depression, the nexus of our clinical trial. As we expect to issue the
full report within 2024, my state of mind over the New Year’s
holidays was a blend of anticipation and apprehension, with the
hope that I can sustain a positive mood throughout.

Last year (2023) saw the publication of Professor Kazuo Tsubota’s
“GO OUT! Success only comes to those who jump out of the box
and move forward,” which left a strong impression as one of the
most moving books I read all year. I hope to devote myself to a fresh
start in 2024, ensuring that I GO OUT every single day.

May I express my gratitude to Professor Tsubota, and to each of you,
for your continued support and guidance.
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Cellular Senescence Promotes Meibomian Gland Dysfunction in
a Chronic Graft-Versus-Host Disease Mouse Model
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I have been mentored by Professor Kazuo Tsubota, CEO of
Tsubota Laboratory, since I entered the Keio University Department
of Ophthalmology in 2015. T have been collaborating with Tsubota
Lab members and perusing the relationship between meibomian
gland dysfunction (MGD) seen in chronic graft-versus-host disease
(cGVHD) and cellular senescence. ¢cGVHD is a complication of
hematopoietic stem cell transplantation, which is a established
treatment for hematologic malignancy. Ocular GVHD, affecting
approximately 50% of patients with cGVHD, primarily manifests as
severe dry eye. cGVHD may lead to severe dry eye and, even when
treated with eye drops, may result in significant deterioration of
visual function. Furthermore, ocular GVHD results in severe
inflammation of the eyelids (blepharitis), impeding the meibomian
glands (MGs) which supply oil to the tear fluid (MGD), thereby
exacerbating dry eye. MGD can be regarded as an age-related
disease, occurring in over 70% of individuals aged 60 and above.
Therefore, we hypothesized that ABT-263, which selectively
eliminates senescent cells, might be effective on MGD in GVHD
and created a model mouse for verification. We observed
heightened expression of senescent cell markers such as p16, SA
B-GAL in MGs leading to MG acini dropout, whereas the ABT-263-
administered mice retained their tissue morphology almost
normally. These research results were presented at the April 2023
ARVO (Association for Research in Vision and Ophthalmology)
Annual Meeting in New Orleans, an international conference. I
hope to continue collaborating with Tsubota Laboratory to make
my dream of finding novel treatments for severe dry eye come true.
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Corneal fluorescein staining
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Violet light as a Novel Therapy for Cognitive Dysfunction

Syndrome (CDS) in Pets
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Cognitive dysfunction syndrome (CDS) is characterized by a
gradual decrease in cognitive function in old age and is
accompanied by unique behavioral disorders in dogs and cats such
as disorientation and changes in both the sleep cycle and learned
behavior. Considering that longer pet lifespans may yield an
increase in patient number, CDS is an issue not only facing pets
themselves, but also pet owners whose care burden would increase.

Although the precise pathology of CDS in dogs and cats remains
unclarified, decreased cerebral blood flow and an increase in free
radicals have been reported as possible causative factors. Moreover,
it is known that significant atrophy of the entire brain is observed in
dogs with CDS. In terms of pathological histology, some reports
indicate similarities to Alzheimer’s disease in humans, citing beta-
amyloid, ceroid, and lipofuscin deposits, decreased myelin, and
activation of astrocytes/microglia.

In dogs and cats, CDS is being treated with dietary measures,
cognitive training, and a variety of supplements. Although there are
no approved drugs in Japan for treatment of CDS in animals,
reports have documented treatment of such animals using drugs for
human Parkinson’s disease and dementia. However, establishment
of a clearly reliable treatment is needed, as no such indications
currently exist.

Our current research focuses on violet light (VL) as a novel
treatment for CDS in pets, examining how VL irradiation changes
cognitive function, daytime/nighttime behavior, and sleep quality in
CDS animals. Although the data is preliminary, results indicate
improvement in dogs with declining cognitive function, as well as in
daytime behavior and nighttime sleep quality. We anticipate that
our research results will expedite a world in which older pets will
have routine exposure to VL and CDS will become a preventable
and treatable disease for pets.

VLEBSD#F Figure. Daily care with VL exposure
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Continue Leading Us as a Pioneering
Keio Entrepreneur

The Tsubota Laboratory has developed steadily as a start-up
and in 2022, was listed on the Tokyo Stock Exchange Growth
Market. The Association of Startups from Keio University
School of Medicine was delighted to learn of this achievement
by one of our Keio ventures. Back in 2017, I was immensely
excited to learn that Dr. Tsubota had entered Keio Business
School’s Executive MBA program. In fact, I followed suit the
next year, studying business management in that same
program and in October 2023, K Pharma was also listed on the
Tokyo Stock Exchange Growth Market. In retrospect, it seems I
have followed in Professor Tsubota’s footsteps in business
advancement; indeed, his conduct perennially serves as a
model for the rest of us. Going forward, I hope that Professor
Tsubota will continue to support Keio startups while further
expanding his own horizons as an entrepreneur.
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Nobuaki Shindo

Professor, Keio University

Director and Project Professor, Startup Division,
Office of Innovation and Entrepreneurship
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Anticipating Great Developments from This
Globally Active University Startup

Keio University has launched a Startup Division to support
the creation and growth of Keio ventures, fostering such
startups and enhancing Keio’s entrepreneurial environment
through a planned incubation facility at the Shinanomachi
campus, creating of the Keio Startup Incubation Program
(KSIP), and incorporating of the Keio Visiting Entrepreneur
System and Keio University-related Startup System.
Tsubota Laboratory, which promotes social implementation of
research results in the life sciences field, is the flagship startup
of the Keio University School of Medicine and a role model for
Keio University deep-tech startups. We await further great
developments from this globally active university venture.
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Goto Rei
Professor, Keio University Graduste School of
Business Administration
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Anticipating Continued Success from This
Pacemaker in Health-care Ventures!

Public healthcare systems are not the sole institutions
responsive to healthcare needs. In developed countries, such
medical systems, a vital part of the economy, are subject to
streamlining. Health is a precious commodity generating a
strong demand for innovative products. Many countries face
the challenge of maximizing responsiveness to health needs
while enabling economic growth with fiscal sustainability.
Tsubota Laboratory continues its development of products and
services responsive to diverse needs based on scientific
findings. This business area is expected to help optimize public
medical care and achieve economic growth through healthcare
in general.
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Dr. Cheryl L. Rowe-Rendleman
CEO and Managing Consultant
Omar Consulting Group, LLC
Princeton, NJ/Durham, NC
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Congratulations! Leading Global Efforts in Bench
to Bedside Research

It has been quite an honor and a pleasure to work side-by-side with
you on the Bench to Bedside Advisory Committee -- ARVO’s
international vision of translating vision science into new businesses
and patient care. Through your own efforts at the Tsubota laboratory,
you have provided researchers with a viable path for improving access
to the most innovative of medical discoveries. You leave an important
lesson about how scientists have to incorporate skillsets that are
broader than those learned at the research bench to translate “good
ideas” into “good medical care”. Now having seen and heard you--
others can do the same. One of your lessons that translates broadly
across international borders, gender, and station in life is the art of
life-long learning and commitment to achieving impact. Real learning
— the creation of new knowledge, not just the handoff of existing
knowledge — pays off for everyone. Thanks again for working with me
to achieve impact in the vision community. Wishing you much success
for the future.
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Tsubota Laboratory - Top Ten News

BEZASHIEZRE

Tsubota Lab won the Judging Committee
Special Award of Japan Startup Awards 2023.

1 BARE— 7y 7T KE

TLG-00 1#%EIERFREABR D BHE M AANT T

Enroliment completed in confirmatory
clinical trial of TLG-001.

TLM-0030—bMREHSEARER (71—X1) ZFHE

Rohto Pharmaceutical Co., Ltd, Tsubota Lab’s partner company,
has started a phase | clinical trial in Japan.

TLM-005/N—F 2V V. D OmDFERKMAMBAANTT

Enrollment completed in specific clinical research
of Parkinson’s disease and depression.

NEC/N—YFIaAvE1—4a&l),
NMALYMZAMLEDB#E/—M/N/AVER

NEC Corporation Personal Computer sells
notebook computers equipped with violet
light LEDs under the out-licensing agreement
with Tsubota Lab.
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Sunshine Pet Project was selected as a research and development support project for
Growth-type Small and Medium-sized Enterprises (Go-Tech project) in 2023.

KERFEZS (AAO) ICHVWWTIEAME
DINLALYMRERICEET S
Named Lecture &£}

President Tsubota gave a named lecture on the
violet light hypothesis at the American Academy
of Ophthalmology (AAO).

S1EDIFFRES=FHME

We held the “1st Tsubota Lab Conference” in
November 2023.

ARVO 2023IcEWVT10EDMAER R Z.
BAEHRFZESRBICHVWTTEEERE
Presented 10 research results at ARVO

2023 and 7 presentations at the Japan
Myopia Society annual meeting.

FEHRBEANDEAZBIEL. FEIC4EIHR
FEREIFESTIIBFEEELTHEE

Aiming to enter the Chinese market, traveled to China four times.

Lectured at the Chinese Ophthalmological Society as an invited speaker from Japan.
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1. EER  Original Articles & Reviews (31 papers)
Total Impact factor (IF): 187.868, Average IF 6.060

Myopia Total IF: 39.7 (3.609 average IF)

1.

10.

11.

Jeong H, Kurihara T, Jiang X, Kondo S, Ueno Y, Hayashi Y, Lee D, Ikeda SI, Mori K, Torii H, Negishi K, Tsubota K.
Suppressive effects of violet light transmission on myopia progression in a mouse model of lens-induced myopia. Exp Eye
Res. 2023 Mar;228:109414. doi: 10.1016/j.exer.2023.109414.

Hou ], Mori K, Ikeda SI, Jeong H, Torii H, Negishi K, Kurihara T, Tsubota K. Ginkgo biloba extracts improve choroidal
circulation leading to suppression of myopia in mice. Sci Rep. 2023 Mar 7;13(1):3772. doi: 10.1038/s41598-023-30908-1.
Imanishi S, Tomita Y, Negishi K, Tsubota K, Kurihara T. Molecular and Cellular Regulations in the Development of the
Choroidal Circulation System. Int ] Mol Sci. 2023 Mar 11;24(6):5371. doi: 10.3390/ijms24065371. Review.

Liang Y, Ikeda SI, Chen ], Zhang Y, Negishi K, Tsubota K, Kurihara T. Myopia Is Suppressed by Digested Lactoferrin or
Holo-Lactoferrin Administration. Int ] Mol Sci. 2023 Mar 18;24(6):5815. doi: 10.3390/ijms24065815.

Ma Z, Jeong H, Yang Y, Jiang X, Ikeda SI, Negishi K, Kurihara T, Tsubota K. Contralateral effect in progression and recovery
of lens-induced myopia in mice. Ophthalmic Physiol Opt. 2023 May;43(3):558-565. doi: 10.1111/0p0.13125.

Linne C, Mon KY, D’Souza S, Jeong H, Jiang X, Brown DM, Zhang K, Vemaraju S, Tsubota K, Kurihara T, Pardue MT, Lang
RA. Encephalopsin (OPN3) is required for normal refractive development and the GO/GROW response to induced
myopia. Mol Vis. 2023 May 14;29:39-57.

Chen J, Tkeda SI, Kang L, Negishi K, Tsubota K, Kurihara T. Bisphenol A exposure triggers endoplasmic reticulum stress
pathway leading to ocular axial elongation in mice. Front Med (Lausanne). 2023 Sep 7;10:1255121. doi: 10.3389/
fmed.2023.1255121.

Jeong H, Lee D, Jiang X, Negishi K, Tsubota K, Kurihara T. Opsin 5 mediates violet light-induced early growth response-1
expression in the mouse retina. Sci Rep. 2023 Oct 19;13(1):17861. doi: 10.1038/s41598-023-44983-x.

Kang L, Tkeda SI, Yang Y, Jeong H, Chen ], Zhang Y, Negishi K, Tsubota K, Kurihara T. Establishment of a novel ER-stress
induced myopia model in mice. Eye Vis (Lond). 2023 Nov 1;10(1):44. doi: 10.1186/s40662-023-00361-2.

Jeong H, Lee D, Jiang X, Negishi K, Tsubota K, Kurihara T. Topical Application of Bunazosin Hydrochloride Suppresses
Myopia Progression with an Increase in Choroidal Blood Perfusion. Invest Ophthalmol Vis Sci. 2023 Nov 1;64(14):15. doi:
10.1167/i0vs.64.14.15.

Chen J, Tkeda SI, Negishi K, Tsubota K, Kurihara T. Identification of Potential Therapeutic Targets for Myopic Choroidal
Neovascularization via Discovery-Driven Data Mining. Curr Eye Res. 2023 Dec;48(12):1160-1169. doi:
10.1080/02713683.2023.2252201.

Dry Eye Total IF: 31.8 (3.975 average IF)

1.

Katagiri A, Tsubota K, Mikuzuki L, Nakamura S, Toyofuku A, Kato T, Bereiter DA, Iwata K. Diquafosol sodium reduces
neuronal activity in trigeminal subnucleus caudalis in a rat model of chronic dry eye disease. Neurosci Lett. 2023 Jan
1;792:136939. doi: 10.1016/j.neulet.2022.136939.

Dogru M, Kojima T, Higa K, Igarashi A, Kudo H, Miiller-Lierheim WGK, Tsubota K, Negishi K. The Effect of High
Molecular Weight Hyaluronic Acid and Latanoprost Eyedrops on Tear Functions and Ocular Surface Status in C57/BL6
Mice. ] Clin Med. 2023 Jan 9;12(2):544. doi: 10.3390/jcm12020544.

Yagi H, Shimizu E, Yagi R, Uchino M, Kamoi M, Asai K, Tsubota K, Negishi K, Ogawa Y. Pediatric chronic graft-versus-host
disease-related dry eye disease and the diagnostic association of potential clinical findings. Sci Rep. 2023 Mar
2;13(1):3575. doi: 10.1038/s41598-023-30288-6.

Shimizu E, Ishikawa T, Tanji M, Agata N, Nakayama S, Nakahara Y, Yokoiwa R, Sato S, Hanyuda A, Ogawa Y, Hirayama M,
Tsubota K, Sato Y, Shimazaki J, Negishi K. Artificial intelligence to estimate the tear film breakup time and diagnose dry
eye disease. Sci Rep. 2023 Apr 10;13(1):5822. doi: 10.1038/s41598-023-33021-5.

Yamanishi R, Suzuki N, Uchino M, Kawashima M, Tsubota K, Negishi K. Reliability and validity of the Japanese version of
the Ocular pain assessment survey (OPAS-]). Sci Rep. 2023 Jun 23;13(1):10197. doi: 10.1038/s41598-023-36740-x.
Katagiri A, Tsubota K, Mikuzuki L, Nakamura S, Toyofuku A, Kato T, Bereiter DA, Iwata K. Tear secretion by Diquafosol
suppresses the excitability of trigeminal brainstem nuclear complex neurons by reducing excessive P2Y2 expression in the
trigeminal ganglion in dry eye rats. Neurosci Res. 2023 Jun;191:66-76. doi: 10.1016/j.neures.2023.01.003.

Kaido M, Arita R, Mitsukura Y, Tsubota K. Autonomic Nerve Activity Features According to Dry Eye Type. Invest
Ophthalmol Vis Sci. 2023 Jun 1;64(7):19. doi: 10.1167/iovs.64.7.19.

8.

Sakakura S, Inagaki E, Sayano T, Yamazaki R, Fusaki N, Hatou S, Hirayama M, Tsubota K, Negishi K, Okano H, Shimmura
S. Non-apoptotic regulated cell death in Fuchs endothelial corneal dystrophy. Regen Ther. 2023 Nov 10;24:592-601. doi:
10.1016/j.reth.2023.11.001.

Brain/Aging 1F: 66.85

1.

Yang JH, Hayano M, ... Tsubota K, ... Sinclair DA. Loss of epigenetic information as a cause of mammalian aging. Cell.
2023 Jan 19;186(2):305-326.€27. doi: 10.1016/j.cell.2022.12.027.

Keratoconus IF: 3.9

1.

Kobashi H, Yano T, Tsubota K. Combination of violet light irradiation and collagenase treatments in a rabbit model of
keratoconus. Front Med (Lausanne). 2023 May 24;10:1109689. doi: 10.3389/fmed.2023.1109689.

Miscellaneous Total IF: 45/618 (4.562 average IF)

1.

10.

2. BfFFES

Hanyuda A, Goto A, ... Tsubota K, et al. Association Between Glycemic Traits and Primary Open-Angle Glaucoma: A
Mendelian Randomization Study in the Japanese Population. Am ] Ophthalmol. 2023 Jan;245:193-201. doi: 10.1016/j.
2j0.2022.09.004.

Yasukawa T, Sasaki M, Motomura K, Yuki K, Kurihara T, Tomita Y, Mori K, Ozawa N, Ozawa Y, Yamagishi K, Hanyuda A,
Sawada N, Tsubota K, Tsugane S, Iso H. Association Between Fatty Acid Intakes and Age-Related Macular Degeneration
in a Japanese Population: JPHC-NEXT Eye Study. Transl Vis Sci Technol. 2023 Jan 3;12(1):3. doi: 10.1167/tvst.12.1.3.
Kitamura N, Zhang S, Morel JD, Nagano U, Taworntawat T, Hosoda S, Nakamura A, Ogawa Y, Benegiamo G, Auwerx J,
Tsubota K, Yokoyama Y, Watanabe M. Sodium ferrous citrate and 5-aminolevulinic acid improve type 2 diabetes by
maintaining muscle and mitochondrial health. Obesity (Silver Spring). 2023 Apr;31(4):1038-1049. doi: 10.1002/
oby.23705.

Horii N, Miyamoto-Mikami E, Fujie S, Uchida M, Inoue K, Iemitsu K, Tabata I, Nakamura S, Tsubota J, Tsubota K, Iemitsu
M. Effect of Exogenous Acute B-Hydroxybutyrate Administration on Different Modalities of Exercise Performance in
Healthy Rats. Med Sci Sports Exerc. 2023 Jul 1;55(7):1184-1194. doi: 10.1249/MSS.0000000000003151.

Sasaki M, Yuki K, Hanyuda A, Yamagishi K, Motomura K, Kurihara T, Tomita Y, Mori K, Ozawa N, Ozawa Y, Sawada N,
Negishi K, Tsubota K, Tsugane S, Iso H. Associations between fatty acid intake and diabetic retinopathy in a Japanese
population. Sci Rep. 2023 Aug 9;13(1):12903. doi: 10.1038/541598-023-39734-x.

Kuroha S, Katada Y, Isobe Y, Uchino H, Shishikura K, Nirasawa T, Tsubota K, Negishi K, Kurihara T, Arita M. Long chain
acyl-CoA synthetase 6 facilitates the local distribution of di-docosahexaenoic acid- and ultra-long-chain-PUFA-
containing phospholipids in the retina to support normal visual function in mice. FASEB J. 2023 Sep;37(9):e23151. doi:
10.1096/1].202300976R.

Azuma K, Kawashima M, Nojiri T, Hamada K, Ayaki M, Tsubota K; TRF-Japan Study Group. Breakfast Skipping is
associated with More Deleterious Lifestyle Behaviors among Japanese Men: The TRF-Japan Study Using the Original
“Taberhythm” Smartphone Application. Curr Dev Nutr. 2023 Jul 24;7(9):101977. doi: 10.1016/j.cdnut.2023.101977.
Katada Y, Kunimi H, Serizawa N, Lee D, Kobayashi K, Negishi K, Okano H, Tanaka KF, Tsubota K, Kurihara T. Starburst
amacrine cells amplify optogenetic visual restoration through gap junctions. Mol Ther Methods Clin Dev. 2023 May
12;30:1-13. doi: 10.1016/j.omtm.2023.05.011.

Katada Y, Yoshida K, Serizawa N, Lee D, Kobayashi K, Negishi K, Okano H, Kandori H, Tsubota K, Kurihara T. Highly
sensitive visual restoration and protection via ectopic expression of chimeric rhodopsin in mice. iScience. 2023 Aug
25;26(10):107716. doi: 10.1016/j.is¢i.2023.107716.

Terai H, Ishii M, ... Tsubota K, et al. Comprehensive analysis of long COVID in a Japanese nationwide prospective cohort
study. Respir Investig. 2023 Nov;61(6):802-814. doi: 10.1016/j.resinv.2023.08.008. .

International Conferences

The Association for Research in Vision and Ophthalmology (ARVO) 2023 Annual Meeting. New
Orleans, Louisiana, 23-27 April 2023

Kobashi H, Tsubota K, Aoki S, Sumali B. Mitsukura Y. Keratoconus detection using smartphone selfie.

Mitsukura Y, Sumali B, Hayano M. Tsubota K. Violet Light Therapy for Improving Sleep Quality: a Pilot Study OPE.
Hayano M, Gusain P, Robertson S, Mitsukura Y, Tsubota K. Violet light modulates the central nervous system to regulate
memory and mood.
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4. Ma Z, Jeong H, Ikeda S, Hou J, Chen ], Negishi K, Kurihara T, Tsubota K. Tear secretion in lens induced myopia mouse
models.

5. HouJ, Ikeda S, Mori K, Jeong H, Torii H, Negishi K, Tsubota K, Kurihara T. Choroidal Resident Macrophage Depletion can
Induce Myopia in Mice.

6. Sato S, Ogawa Y, Shimizu E, Hirayama M, Shimmura S, Negishi K, Tsubota K. Cellular senescence promotes meibomian
gland dysfunction (MGD) in a chronic graft-vs-host disease (cGVHD) mouse model.

7. KangL,Ikeda S, Yang Y, Chen J, Zhang Y, Negishi K, Tsubota K, Kurihara T. Tunicamycin eye drops, as a chemical inducer
for myopia in C57BL6] mice, by changing the scleral collagen.

8. Chen ], Ikeda S, Yang Y, Negishi K, Tsubota K, Kurihara T. Scleral Thrombospondin-1 knockdown induces axial elongation
of mice eyes.

9. Jeong H, Jiang X, Negishi K, Tsubota K, Kurihara T. OPN5 mediates early growth response 1 expression in the retina
upregulated by violet light.

10. Tsubota K, Kondo S, Jiang X, Torii H, Mori K, Kurihara T. Violet light is abundant outdoors but deficient indoors in modern
lifestyle in Tokyo.

TERMIS-AP, Hong Kong, 16-19 Oct 2023
1. Jeong H, Negishi K, Tsubota K, Kurihara T. Construction of choroid-like vasculature by iPS derived endothelial and retinal
pigment epithelium cells with choroidal fibroblasts.

3. ERB#FEE International Symposia

38th Asia-Pacific Academy of Ophthalmology Congress. ADES Symposium: Update in Diagnosis and
Treatment of Dry Eye (online). Kuala Lumpur, Malaysia, 23 Feb 2023
Tsubota K. Dry Eye: A Lifestyle Disorder.

Visual Health Forum of the South of Five Ridges (virtual). Guangzhou, China, 18 March 2023
Tsubota K. Violet Light Hypothesis for the Prevention of Myopia.

International Ocular Surface Society (I0SS). New Orleans, Louisiana USA, 22 April 2023
Tsubota K. Endoplasmic Reticulum Stress on Ocular Disorders.

Vision China 2023 (online). Beijing, China, 18-19 May 2023
Tsubota K. Violet Light Hypothesis for Myopia Control.

2nd Wenzhou and Keio Joint Meeting on Myopia, China & Japan (web). 25 June 2023
Organizers: Xiangtian Zhou, Kazuo Tsubota
1. Wu H. Choroidal vasculature act as predictive biomarkers of long-term ocular elongation in myopic children treated with
orthokeratology: a prospective cohort study.
Hou J. The direction of choroidal macrophage polarization significantly affected the development trend of myopia in mice.
Zhao E. Augmentation of scleral glycolysis promotes myopia development through lactate-induced histone lactylation.
Ma Z. Neural control on choroid and its role in myopia progression.
Zhi Z. Myopic guinea pig: Model of early pathologic myopia.
Ogawa M. Intensive outdoor activity for one week increases choroidal thickness.
Huang E The role of retinal dopamine D1 receptors in ocular growth and myopia development in mice.
Jeong H. Suppressive effects of violet light on myopia progression
Zhou X, Kurihara T, Tsubota K. Discussion on the future of myopia research

XN »wN

Chinese Institute for Brain Research Symposium. Beijing, China, 2 June 2023
Tsubota K. Violet Light Hypothesis for Myopia Control.

CORLAS 2023. Tokyo, Aug 29, 2023
Tsubota K, Hayano M, Ikeda SI, Ogawa Y, Kurihara T. Aging and Reverse Aging.

27th Congress of Chinese Ophthalmological Society. Changsha China, 6-9 Sept 2023
1. Tsubota K. Violet light hypothesis and its possible mechanism for myopia progression.

2.Tsubota K. Science of Tearing.
3. Tsubota K. Yokoi N. Tear Breakup is the essence of dry eye.

American Academy of Ophthalmology Annual Meeting, Current Approaches to Myopia Control
Symposium, Whitney G Sampson Lecture. San Francisco, CA, USA, 5 Nov 2023.
Tsubota K. Violet Light Hypothesis for the Control of Myopia Progression.

4. INEZE - #:58 Book Chapters, Review papers (Japanese)

1. FPH—5 . fkENRA 2 R—> a VAIKO 7-:O DI T R 2 E A T ALk
TYFIAY VT BEY Vol.19 No.2

2. FFE—8. 7rFIATrs G ExoRE
TYFIAD Y P PEEOHREL R HAM

3. W3, #E(TEFA) L7 F APV IBEE -Happy People Live Longer-
TYFIAD VTR OILFELGR 54k

5. EIN%%E Domestic Conferences

127 HAIRFIY: 2% 4 /The 127th Annual Meeting of the Japanese Ophthalmological Society, ¥ x¢,
202344 H6H~9H
1. B, SO, oA, P53, SRR 0. b MRBEARMEDE I F W7 MR A P L A2k 237 — 7 VR T B OIRER
2. TEEME, IR, BT, FEE 5. o BEREE T s VIR SR O IRAE R OHERFIC X 2 GHmEIsh R .
3. B i B LR LUEST ¢ 2O Tl A=A L.

5 HASE 2% 4% /The 5th Annual Meeting of Japan Myopia Society, #iliil, 20234E5H13H~14H
TR OPNSZA LN AF Ly b 74 M2 XM BT 230 G Hl R 7 EGR1 6B 0

HWHIE—. X7 2/ =)V AIZEB/MEAR A ML 220 L GEHZFE S5

B M. EGUCR T 21 a7 — 7 v ) E T v 7 O R

B 3. Y =~ A Y v RIRICK B8 7 2 SR EE OEST.

B #2i# . Thrombospondin-1 mediates scleral remodeling of mice eyes.

3 05 . RAEIE > 7 a 7 7 — O RIBICE D =7 ZDIEHHHEEI NS .

PR —3 . RTINS R 2 BN D S A ALy B 54 FOsE R YL .

No ok w

77 HARERIFIES /The 77th Annual Congress of Japan Clinical Ophthalmology, %i5t, 20234E10H
13H~16H
1. HE Y SERHETT O F AN ALEEIEY =7y b (A VAT ava—R).
2. /NIEE, UEisEy, FRACMT, HAHET, WIS, -9, BERE, BEFSR, i), #RNAEICE T 2 IERI~RO
HSE A e & iR & B

6. EAIBIFEE Domestic Symposia

1. HALRY: BBEX v SRAZHRLELICANVAT T « A =77 Tad AT LMEEAOTHA A FVT A AA v ay TRY—=v7v 7
DI O~BEDFED BEZ /7, 2H16H

WM 7474777 BEFEHEL oo Tl FoA4 74 LEHOBI%R) 5H20H

23N HAYUINEEE AR S HHERKLZ Ty 7RI F—2 ERBETS, #22 THoME2HP L CHEZ5F% ! 6H11H
BHVE IR SR FZe s RN PR —93 e/ A6 4FE 7 H 12 H (K)

ARO A H 101 ES oV RPIAL F—= : SaMDIFRICEIT 2T TYDN— Ry = 7 EREE BT 8H25H (4)
FIOMF L —> a3t — Rl UN—RZAP AR ? 11H19H

HA SIS A A 30 AR 2 el TERAioR3E, 12H1H

N ok e
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A7 IBE - HiE—E 2023%F Mass Media

2023%2A14H
[#E: ] ETISAR (FAEHEIL)
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BA¥EERZ Financial Data

20243 AMAE3MY¥E 3rd quarter of the fiscal year ending March 31, 2024

BmEtEE

Profit & Loss

TE&  lower column

2023533 EFHFR

Fiscal year ending March 31, 2023
Cumulative 3rd quarter results

55E% vsSales

202453 RMASE3MFHR

Fiscal year ending March 31, 2024
Cumulative 3rd quarter results

55L% vsSales

LS

Sales

75 LR
Cost of goods sold

el o

Gross Profit

IRFTERU—IREIEE

Selling, general and administrative expenses

=£ Sl

Operating Income

il

Ordinary Income

TUHA (458 ) FFIa

Net Income

RS 7z U] (88 el (F)

Net Income per share (yen)

882,116

180,305
20.4%
701,811
79.6%

390,099
44.2%

311,712
35.3%

290,706
33.0%
201,582
22.9%

8.26

174,025
640,330
368.0%
A466,305
490,411
281.8%
A956,716
A950,766

A955,4742

A37.51

(5411 - FF)
(unit : thousand 1,000yen)

2023%8A17H N N (8411 : FF)
[FLE] 4241 <! (RKB SHBX) EExmER 2023F3RAAERIAR 20245 3AMSE3MEME BiHARE (unit : thousand 1,000yen)
FEEDERFEMAEICONT Balance Sheet =L V;g;_,?’,}g‘a"fe","'g“h 31, Fis;géxeé\nr cf,',‘?'g",.g, 2":;:&?1' Versus the end of fiscal year 2023
2023%9A26H TRENEE
[77x7 %5714 7]ABEMA NEWS (%X &4t AbemaNews) Current Assets 2,568,615 1,924,306 A644,309
AL CEE IS 2,161,016 1,509,047 A651,969
BREEEE
Tangible fixed assets 77'939 58'231 N 9' 707
B ETEERE
PP 5 HRFH coseninorame
= 451 1HIRE BEZOMOEE
' ‘ I:vestments and fther asssets 1 4'862 1 0’1 84 A4'678
Tsubota Lab Patents as of January 31, 2024 mESs 2,672,961 2,002,197 670,764
. zﬁ%?e%ﬁabilities 607'728 850'582 242'854
ST FafEE 581 (>B1EREFIFaR) 24 480 24.480 0
Number of patent applications: 58 (Current portion of long-term loans payable) ’ )
Bhadii 114,860 98,540 A16,320
Wm Presbyopia % Flfed liabilities - ! ! !
et el AR o AN ) 114,860 98,540 A16,320
BfEast
DrylEyelb > a14t IMiscellaneouskz Dtk 122,588 oz 226534
Tsubota Lab $¥H 5 19/ Keio Bk 5 -
TS 788,972 818,060 29,088
55, 25(4FhEfRFHH AXFIRE
25 patents were registered Capital surplus 772,972 802,060 29,088
#* @U q I \ >4 e same patent applied in Japan and overseas is counted as one. | <
Bt ooy s e pnne - e 388,429 A567,045 A955,474
# FESH BRSNS (74 KT, EREHFBSC) STEBENERADOOH _ ‘ B
o ey T2 g O 1 7€ s s . ol ks RRESE 1,950,373 1,053,074 897,298
¥ it OB TOHEDBHDIFER<  Excludes applications filed only by other companies.
¥ TJPIU—@BFEREHTIADY L Family patents count as one. E{E ¥m§EAE+
=B (=]
Total liabilities and net assets 2'672'961 2'002'1 97 A670'764
SosiE 73.0% 52.6%
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First Tsubota Lab Conference heated with

Heated Discussions Filled with Dreams
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The first Tsubota Lab Conference was established
to provide a forum for innovation to discuss what
types of research are being conducted by Tsubota
Lab collaborators, how such research can lead to
development, and how it can be used for efficient
research and development in the future.

The first conference was held on November 21,
2023, at the head office of JINS Inc., where Shin-
ichi Ikeda, Lecturer, Dept. of Ophthalmology;
Motoshi Hayano, Lecturer, Dept. of Orthopedics;
Yasue Mitsukura, Professor, Faculty of Science and
Technology; and Shinri Sato, Assistant Professor,
Dept. of Ophthalmology, presented their research
results, and Tsubota Laboratory presented the
development potential and process of their
research themes.

The chairpersons, Associate Professor Toshihide
Kurihara, Dept. of Ophthalmology, and Professor
Michihiko Wada, Center for the Advancement of
Clinical Research, Keio University Hospital, also
joined in the enthusiastic discussion.

We plan to continue to hold this event twice a year
from 2024 onwards.

First Tsubota Lab Conference Program
Date: Tuesday, November 21, 2023

3:00 p.m. - 6:00 p.m.

Place: JINS Inc., Tokyo Head Office, 2nd
Floor Conference Room,

<Session 1>

Myopia Suppression by Intervention of
Scleral Endoplasmic Reticulum Stress
Shin-ichi lkeda

Future development process of 4-PBA
Tsubota Lab

<Session 2>

Brain Neuronal Regulation via OPN5 by
Violet Light

Motoshi Hayano

Future development process of TLG-005
Tsubota Lab

<Session 3>

Health Promotion Effects of Violet Light
Yasue Mitsukura

Development potential of violet light
products

Tsubota Lab

<Session 4>

Stem Cell Therapy for GVHD

Shinri Sato

Development process of therapeutic agents
for GVHD

Tsubota Lab

E2MERZ KA =T F v /IR,

300 AEH2N

Over 300 Participate in the Second Tsubota Lab Open Campus

PFHI R D ™A TV Axave—yy )X —ary ORFOMDIHARE, i/
R—a IO ENADIIEZ LDaFRL — a v OB ZIENT 5, (2005
M7 RA =T ¥ 282 H3, 202346 H23H, A 74> 7 2 EF =R THilfE
INElL7,

RGO, BIERER AR AR IR B A B O A AT S B -
SRFR B A 7 IR AT R BRIR TR A B AW T2 S 3B - 4 K s S A VIR
HRPRPBR AR IR AR, A8z - IR fEF#e k08 =77, 2
NZHAUTFH 74 CEO-FFH— B E DN TR L W ZEE L, 747 ED
BUEF X300 A2 220, TR R OWFZERIFEDIRIA S 3 K b ote, il LUfRT
ZHLEL,

WE2E [TFASKRA—-ToF+NR] 70754
HEF: 2023%F6A238 (&) 18KF~208F
REFR : ZoomIEF—%E o/ S1 2 F1 THAE

OZHEE
HRRMITAS K KEBRFHERCEO FH —5
Greetings by Tsubota Laboratory, Inc. CEO Kazuo Tsubota

OLecture and Discussion with CEO
Kazuo Tsubota®

[NAFLYNTAMERR]

EBEZEBRFEZE RRAFHE LEVFMAE A58

EF BREE

OLecture and Discussion with CEO
Kazuo Tsubota®

[ XDEANEEDBRBICEHDRZRT

AR FREZL NEBMEMAE K%

K @e5kE

OLecture and Discussion with CEO
Kazuo Tsubota ®

[B60EMNSRI/N—F ) U im%iE5]

IEREZEAXFAZREEFMRRR  EEHE % 8%

AREB 1EZ5EE

OLecture and Summary

[GO OUTIRUHET AZEITHRINT BEHIROET
ST DRIH Y 5K

MASHIFHEZ R KFREFHER CEO

IFH —5

The Second Tsubota Laboratory Open Campus
was held as an online webinar on June 23, 2023, to
introduce the company’s most recent “science x
commercialization” initiatives as well as
collaborative efforts in innovation with domestic
and overseas researchers.

Speakers included Dr. Toshihide Kurihara,
Associate Professor in the Laboratory of
Photobiology at Keio University School of
Medicine’s Department of Ophthalmology; Dr.
Takefumi Kikusui, Professor in the Laboratory of
Human-Animal Interaction and Reciprocity at the
Azabu University School of Veterinary Medicine;
and Dr. Nobutaka Hattori, Dean and Professor of
Neurology, Juntendo University Graduate School
of Medicine, each of whom contributed in the
form of a dialogue with Tsubota Lab CEO Kazuo
Tsubota. The live-streaming event was well
received by over 300 viewers, many of whom
commented that they gained a deep understanding
of the wide range of Tsubota Lab’s R&D activities.

B The Second Tsubota Laboratory
Open Campus Program

Date/time: Friday, June 23, 2023, 6-8pm
Format: live-streamed Zoom webinar

O Greetings by Tsubota Laboratory, Inc.
CEO Kazuo Tsubota

OLecture and Discussion with CEO
Kazuo Tsubota (1)

“Violet Light and Myopia”

Dr. Toshihide Kurihara, Associate
Professor, Laboratory of Photobiology,
Department of Ophthalmology, Keio
University School of Medicine

OLecture and Discussion with CEO
Kazuo Tsubota (2)

“Dogs Shed Tears of Emotion Upon
Reunion with Owners.”

Dr. Takefumi Kikusui, Professor,
Laboratory of Human-Animal Interaction
and Reciprocity, Azabu University School
of Veterinary Medicine

OLecture and Discussion with CEO
Kazuo Tsubota (3)

“Discussing Parkinson’s Disease from a
360-degree Perspective”

Dr. Nobutaka Hattori, Dean and
Professor of Neurology, Juntendo
University Graduate School of Medicine

OLecture and Summary

“GO OUT! Success only comes to those
who jump out of the box and move
forward.”

Kazuo Tsubota, CEO

Tsubota Laboratory, Inc.

31



BEZBXFEFIBRR

N Fr—imiasel bl

In Tandem with the Association of Startups
from Keio University School of Medicine

20214, BIERANFEFH > oA F L BIF LTSN
tEUZ15HTL 7228, 20234 X199 ETIRRLE L7z, ZLT
2 BRFEORHEHRAIZ7926EM & BIEICHARTI214E= M, il

As of 2021, the Keio University School of Medicine had launched 15
companies for social implementation; in 2023, that number
increased to 19. The total market capitalization of member
companies is 79.2 billion yen, an increase of 32.1 billion yen (68.2%)

TE8.2%MIMLTVE T, FAWARIML 1471252, MR

T24% ML TEH T,

BEMEFEBAAR AR DA ) R— a v Dl E e B 2ICI1E, AT
VAR TIREL, A REae—sr )X — a Dl
S, ZLTONT VAR EEEL T SEDMERAI R T,

CD19L B A DA E B R AT TV Tl - EREOELA
PO IEDEY A HIE L, FHEZERLTCOET,

HASHIFHI R LW LEL TR, SBEB VT v — g2 d o
DENL DAY — b7y TREDFAENI IO TR S T
7EEEDIT, RFFEAVTF v —DEiL 55X, KD —EDMRE

BT H>TERDIWEEZEZTEVET,

BEREEBRFZEPRENYFr—iEk

ZELDADAS=
E e =

24% increase from last year.

from last year. Intellectual property holdings now number 147, a

Of course, Keio University School of Medicine cannot serve as the
starting point for innovation based on science alone; both science
and commercialization are essential and must function as strong
and well-balanced axles to achieve success.

Each of the 19 member companies is developing its business to
pursue solutions to social issues from a health/medicine perspective

by harnessing its own intellectual properties and business model.

Tsubota Laboratory, Inc. will continue to make whatever small
contribution we can toward the emergence of an abundance of new
venture companies from the Association of Startups while also

laboring to be a model for university-launched ventures.

*—E (20245385 1%)

Association of Startups from Keio University School of Medicine - Member List (as of March 2024)

4% Company Name EEMEE Business Field HE#HE Dept. of Origin %37 Established
AN St » O 4
Exe*(?iji\zﬁlwu;fber Tsub%é%jﬁﬁizi Inc. Drug fgi\léggnjr;t,gfg%e%cﬁiology, Ophtgfjﬁlogy 2015428 Feb 2015
Company Medical devices
> - pr—r——
BEEhE Heﬁggsr?::e%_llﬁ?*i Regeniii%fmedicine gjﬁi@g 20154115 Nov 2015
N RN | o s
ﬁi&zﬁi:érl; In/c.aj Regeneﬁ%v%ﬁedicine OphtEE:[inq_ology 2015415 Jan 2015
e A - o 3 3
ﬁ?dﬁ%&tgsslﬁiés Regenei%v%ﬁedicine Hifgﬁgy 2016%7H July 2016
L B =oalAN 3| h
)‘:*EOtLjﬁ*lin(c)UI Medi::/a%;agii?vices Ophtﬁfa*#nilogy 2016%7H July 2016
A S~ : 3
&I:I_{E;s:\t%rz;\ili'\sijosmi/ Regene;ﬁ;%v%ﬁedicine Ophtﬁfjﬁlogy 20165114 Nov 2016
>N — Sy PR — AL
ﬁﬁéiizli/ma;:; In:/7 S??ns?ga}::chz,(;)re Or%\%rﬁiﬁcs 2018%7H July 2018
P . SERJE A
H(:tlff*eigoft(;r 7 sﬂiﬂfp Phalfnffcq_o[ogy 2018%10A Oct 2018
i Aqgross Therapeutics, Inc. AntiﬁZfaT)ﬁliJn\/a}rﬁiody Pha:i?c%_oﬁ[ogy 20184118 Nov 2018
S50 P A Ng =5k 3|
Gen;fﬁfmber ﬁiﬁjﬁtﬁr?gus Image Q?gfggié;ievices Aﬁictl?)z—wy 2018%12H Dec 2018
q - N ¥ x| N
Companies m:ﬁ:;%ﬂ%i%fi% Biom%ﬁi%ﬁﬁiﬁrials Suyrig’e#ry 2019414 Jan 2019
— i SER. 5 =l 3
*%gtﬁli*ifltsg.nk deéi%plsl;;\t{IT?T/ThJeallthucgare Otorfﬂﬁriuaﬁgo]ogy 2019458 May 2019
ﬁii%ﬁ:i)?genei 5 Ej%ﬁ':?ﬁ% . ohve %E?-Eﬁiﬁ?ﬁ%%ﬂ 2020418 Jan 2020
gene Inc. rug developmen ysiology and neurosurgery
- > ¥ o — ¢ 2.
iMILlj/lgfkr;?)Z%on 55%3? Zj_e/\:cre;; Ol%i)lgj;ﬁcs 2020%5H May 2020
= 3 = 1 M) =3 N =)
ﬁkliNt?églz\rlszP Mediiﬂﬁsﬁs;?r:é?fﬁo%ment R;P/I;Ei[th:tion/rigc%cie 20209 7R July 2020
N = ; o =
Alﬁiﬁﬁ?& Mezcgfdzxﬁc%%ﬁ%eﬁiﬁem Phﬁ%@gy 20214273 Feb 2021
A - | (= ZsS
Hi(i)tr?h%pgi);[:;o[?wIcc.ks [nformation%i%ﬁgt'rn%munications Orthoi}gﬁirgery 202142H Feb 2021
ﬁfﬁﬁ FerroptoCure Al%E Instituti‘ﬁfrlgﬁﬁ\iﬁifgﬁMedicaI 2022458 May 2022
erroptoCure Inc. Drug development Research
Digﬁfggjfﬁf*i Eﬁ%fz\)g; AR Surgery 2023438 Mar 2023
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The Physician’s New Role

a new book authored by CEO Kazuo Tsubota

PRI RIZBRAERISIE M2 2 T2 HADESR G - EREat i
NEMIREER R IE, Rl T22E%, HERIvY av EMEDIT
WET, IR, ZLTHIEHEEL TRy 7RSS, BRI
TI7THEIZO > THEIRB 2 55O 7: 2411 CEO - FEH—52, 60i%%
A CTHHI RZREL LRI, ZOEDLOHEALE DI
DN EHERED DY F L7, [EFC, ENDBEMOFEG T At
FR% Il CE TR, ERIEK 2RO AL TR2 ) RS
IGHSTOWET, ZOL) BRI T, FERDEROZE L LCHLE
INTER THRIR) TWF%e, T#8E ) 20 Cld, fhaehRBIcR 7T
REEROZE % R n——ZHEHIFEZ TOET,

B DSIER IS R BB 2 Z I A THIUL T2, HARDfak
PRI ZFTFAT 2R L R EZ I RETT, ZLTZOR%E, FEhil
DFEMOBH Z T, THEESAET, WHEITIFPEY: -
BT 2RO L IR, fEEPav—s v )= avicBT
BURIACEI BLASHEETT, FIRLZS 212132 D3 B ~DOHNNEF T L
VU F¥A, ZUd, R TIDEFHDREL T AEY
MDOESEBLP Y N =7 DINE 2R TTHRIAM ) D03
P, BEMEICL ORI ET,

20244FE4H, DX MR A X — APEHDSE L 7B T
LWERIORHE ERi7ZD 522 TELHIVEDDEAER (&5
W) TSN E T, AEOHIHSTHHIE THYAZDOL) 72
WZEER), BOESDNZE»TIEDHRITE>TDT T AL
beh, KREZEMICR 2, ZNDERECIEETHY., BI%ED
TY LBRRTVBET, TORAye—Y2AREZMU T, 75V ERN,
AR ATOHELWBEEZTOHET,

i)
ZZTED
v30 o0t S E R

FH-% =
(LKL

MRS

Tsubota Laboratory has already specified one of its
key missions as the correction/elimination of Japan's
excess importation of medical/pharmaceutical
products and devices, which totals 5 trillion yen
annually. This distorted and serious trade imbalance
has greatly alarmed Kazuo Tsubota, who founded
Tsubota Laboratory at age 60+ following his 17-year
career as a professor, researcher, and clinician at Keio
University School of Medicine. Meanwhile, the
supply-and-demand balance of physicians in Japan is
tilting toward an imminent glut of qualified doctors.
Dr. Tsubota believes that the conventional trio of roles
physicians have played in Japan—that of clinician,
researcher, and educator—will no longer fully satisfy
society’s needs.

Those with the highest levels of specialized education
should be the ones to break through this impasse by
taking on a fourth role—that of entrepreneurship.
That effort requires not only tremendous expertise in
medicine and healthcare, but also broad knowledge
spanning business and commercialization, which in
turn requires intellectual curiosity directed toward
those fields. This ties in with the importance of
“T-shaped” human resources, characterized by deep
expertise and interest along with a broad-based
network, which Tsubota has long advocated.

Tsubota’s awareness of these needs has resulted in the
imminent (April 2024) publication of The Physician’s
New Role: A Further Social Need Which Only
Physicians Can Fulfill by Kanehara and Co., Ltd.
(Japanese only). In the preface to the book, Tsubota
writes that, “Doing what you like and leveraging your
abilities greatly benefits society. This type of social
contribution is the essence of a physician’s calling and
abilities” We hope this new book, and this message,
will reach both young physicians and medical school
students.
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2021
2022

2023

58 HHIROFFEBIMRAEHERF17 1 KT /i
Establishment of Dry Eye KT, Inc. in May

2A KRR R 171 KT BRI RAERR. RRNRLEBRARAAZRNEHU.
BRSMITHIREBHSEER

Dry Eye KT, Inc. merged with Myopia Research Institute, Inc. and Presbyopia Research
Institute, Inc. to become Tsubota Laboratory, Inc. in February

NAALY b1 MO RERDIEREINHIT S REMZERKTS INAALY 51 MR
ERR

Publication of the *“Violet Light Theory” in which violet light suppresses axial length
elongation

HH—-BHSRNSIITHIRORRIEHER ICHE. BRZBBRZEZBRENFv—ikE
SERREL. BEREEEK

Dr. Kazuo Tsubota was appointed CEO of Tsubota Laboratory, Inc. and became a member of
the Venture Council in Keio University School of Medicine

4A HHEZRELTERR2ARZERIFr Y/ \ZRBESERIZHARR (VY—F/IK—2)
4S7 ICHIRZEZRER

In April, Tsubota Lab opened its first research unit in Building 4S7 of Keio University
Research Park located on the Shinanomachi Campus

58 EIRXARBERFTAFOI Xt NA1ALYNSA N E2BHTIANTRBERRE
2 TLG-001 DHFIFFICOW TN Z i

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

68 BEZDXZEEMNF vV /INAN2BEEBAA T 1+ A& 1B
In June, relocated office to the Shinanomachi Campus (Bldg. 2, 5th floor), where Keio
University’s hospital and medical school are located

NAAL Y MEERFEERE "TLG-001) DORFERERZRMEA

Exploratory clinical trial launched for violet light-emitting eyeglass frames (TLG-001)

68 A7« AZE B+ vV /N AALSEREEIBRAEIDEILICHER

In June, relocated office to the building in front of Shinanomachi station from the
Shinanomachi Campus

128 "TLG-001, OEFHBRERTL., ZEMEHREHER

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

development
5 BEEEBXRFEHET, ERMEICEL D FADZILZ MR THREA

In May, achieved world’s first discovery of the molecular mechanisms of violet light in
suppressing myopia in collaboration with Keio University

6A23H RRIEFIEIFRY O—RATIBICHR LIS
On June 23, Tsubota Laboratory was newly listed on the Tokyo Stock Exchange (Growth
Market)

68 "TLG-001., ORISRz A
In June, started the confirmatory trial for TLG-001

12B A74RA%ZR. RERDIEDILESIC

In December, expanded the office to triple the previous size

68 THEXRY—LI7v7KE2023, ICEWIEBEZERNHIEZZE
In June, Tsubota Lab won the Judging Committee Special Award of Japan Startup Awards

2023

®wE—8
Board Members

HH—5 &g

CEO Kazuo Tsubota

)

AREEE B

Director and General Manager
Business Development Division
Eri Kubota

LIEERER, BfEREtERE

Director and General Manager
Business Planning Division
Shintaro Yamada

FIHERE moEEs () IR R dneam

Full-time External Auditor External Auditor
Naoteru Kono Yasuyuki Tsutsumi

Map + Info
TItA
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Keio Uniy, HOSDItaI 'g
Bl i
SRR £
il g Tsubo Lab office
s h— S (ERETSRAT )L 3F
'hri Toshin,Shinanomachi-ekimae
Bldgi3F
ke ao ¥
— Rty huo.( jng
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e Y rsy R iSmE

"anomachi sy,

EXRRARFBE

INRIE— 5 Bmig

External Director
Shinichi Koizumi

MHEE— disEs

External Auditor
Shinichi Murata

HXSHITAS R

Tsubota Laboratory, Inc.

#5% 03-6384-2866
FAX 03-6384-2877

TEL +81-3-6384-2866
FAX +81-3-6384-2877

(=155 (=]
FBd
[=] =2

T160-0016 RRFHBEXEEMI4EM ~— U ERITEREIE)D 304
304 Toshin Shinanomachi-ekimae Bldg., 34 Shinanomachi, Shinjuku-ku, Tokyo 160-0016 Japan
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Postscript

This issue features a spirited discussion between our Tsubota Lab CEO and invited
guest Professor Xiangtian Zhou of Wenzhou Medical University. The exchange delved
into Professor Zhou’s hypothesis regarding myopia as well as the science in which it is
grounded, but also included the Professor’s views on the interrelationship between
today’s lifestyle habits and myopia and his expansive dream to help realize a world
without myopia. The disease is become a major social issue in China, which has mobi-
lized its resources to lessen myopia among young children and youths. To that end,
the R&D results from Tsubota Laboratory will surely be welcomed by this nation
which represents enormous marketing potential.

In addition to furthering plans to enter the Chinese market, Tsubota Laboratory expe-
rienced a tremendously significant year in 2023 in terms of contributing to solutions
for social issues and sustaining ongoing growth. The Lab received a Special Jury
Award in the Nippon Startup Awards 2023, was selected for grants for multiple proj-
ects, and completed subject enrollment in a confirmatory clinical trial as well as in
specified clinical research.

Please keep us on your radar as we barrel forward in R&D efforts both at home and
abroad, keeping “gokigen” (a cheerful, positive outlook) as our motivating force.

Finally, may I extend heartfelt gratitude to all those who contributed time and support
to the publication of this issue of our Annual Report.

Hidenaga Kobashi, Editor
Tsubota Laboratory Annual Report 2023
Tsubota Laboratory, Inc.
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