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Company profile

Atropos Therapeutics is a biopharmaceutical
company that aims to treat age-related diseases
by improving healthspan with novel senescence-
targeting drugs called senosupressors. Atropos
focuses on the discovery of small molecule
therapeutics that target molecular mechanisms
that mediate senescence after growth arrest
(SAGA). lts therapeutic framework is based on the
critical finding that cells can progress directly from
quiescence (a state of reversible cell cycle arrest)
to senescence, a process called geroconversion.
These drugs will not block senescence and allow
increased cell proliferation, but rather will block the
inflammation provoking behaviors of cells that are
trying to become senescent.

First working out this pathway in the context

of CDK4/6 inhibition during therapy-induced
senescence, they have since shown that some of
the molecular events underlying geroconversion
were conserved in other types of cellular
senescence and detectable in both in cultured cells
and in tissue from mouse and humans. Hence, the
molecular mediators that catalyse geroconversion
are important factors that can be targeted to slow
the rate of senescence formation, so it matches the
rate of immune system decline that accompanies
aging. Suppressing the rate at which cells become
senescent enables a favourable therapeutic
window for the body’s immune system to “catch up”
and clear them away. The company’s leadership
team includes leading scientists in the fields of
senescence, drug development and clinical trial
design, as well as translational expertise in cancer.
This core background is supplemented with a
strong entrepreneurial background and an advisory
board including world-renowned experts in aging
biology.

Atropos prides itself on being “one of the

most academically-oriented companies in the
senotherapeutics industry.” As a science-based
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company, they are “not linked to a particular
belief, but rather trust that conducting rigorous
science will lead them to the most robust answer.”
Accordingly, the company is focused on the
discovery of safe and effective therapeutics

that target molecules and pathways that are
conserved across senescent cell types and
organisms rather than building their strategy on
other established molecular targets already being
pursued elsewhere. In this way, the company
hopes to find multiple novel targets that effectively
delay and treat a range of age-related diseases.
Atropos believes in a cross disciplinary approach
in which each of its team members brings a unique
perspective, outside common belief systems, to
solve the “senescence problem”. By operating in
this way, Atropos hopes to provide novel insights
into the characterisation of molecular events that
are unique to SAGA and are not associated with
other biological processes, such as in energy
metabolism, and are not shared with other non-
cycling cells, such as reversibly arrested stem
cells or differentiated cells. In doing so, Atropos
seeks to identify therapeutics that have increased
safety and selectivity for addressing senescence-
associated pathologies.

In partnership with Scripps Molecular Medicine in
Florida, Atropos developed its proprietary FATES™
technology (First ATRX-based Therapeutics

to Elucidate Senescence), a drug discovery
platform powered by rapid and quantitative high
content screening. FATES identifies cells that are
embarking on the pathway to senescence and
screens for chemical matter that can modulate

the formation of senescent cells for aging
applications (senosupressors) as well as oncology
applications (senostimulators). The compounds
identified by FATES alter the distribution of ATRX
foci in senescent cells, an event that Atropos

has found to be early, ubiquitous and essential

for SAGA. This phenotypic screen tells you that
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the compound interferes with senescence without
allowing continued cell proliferation as the foci
are the readout of a stable senescent state. The
company’s proprietary technologies, expertise
and partnerships allow them to discover large
sets of compounds and deeply characterise their
mechanism of action and influence on senescent
biology at a rapid pace. The team at Atropos has
already identified several candidate synthetic and
natural compounds validated for senosupression
in multiple systems and is identifying appropriate
degenerative disease-related models to generate
preclinical proof of concept.

Atropos is using its proprietary FATES high-
throughput screening platform to develop a
growing IP portfolio in collaboration with Estée
Lauder and Atomwise. A patent has been filed for
its drug screening methodology, and composition
of matter patents are being considered for
compounds identified with FATES. Although still
an early-stage company, Atropos is in an excellent
position to capitalise on its partnerships by using
state of the art technologies and multi-disciplinary
expertise to complete lead optimisation and select
a candidate for clinical trial evaluation. Atropos
believes that its unique promise resides in a
robust R&D strategy that involves developing its
drug pipeline by searching for efficacious targets
based on high resolution screens, characterising
mechanism of action in specific senescent cell
types and having a high degree of redundancy built
into its scientific framework.

Moving forward, Atropos seeks $1m in seed
funding to initiate structuere activity relationship
(SAR) studies on existing hits, identify an
indication to initiate preclinical studies and
continue expanding its IP through drug discovery
with FATES. Atropos is also formalising strategic
partnerships with MSKCC to acquire additional
IP from research conducted at Andrew Koff’s

lab. Pioneering insights into the nature of
geroconversion has led to the development of

a state-of-the-art screening system allowing

for the discovery and development of novel
senotherapeutic compounds that modulate the
rate of senescence accumulation. Atropos strongly
believes that its sound scientific and business
strategy, driven by world-renowned advisors

and an experienced team with a track record of
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success, will generate novel senosupressors that
slow age-related diseases such sarcopenia and
macular degeneration.

Longevity Potential:

Atropos is concentrating its efforts on discovering
senotherapeutics that target molecular processes
specific to senescent cells that decelerate the
cellular pathways that drive senescence, drugs
called senosupressors. Critical to their approach
is the FATES high-content screening platform that
provides single-cell resolution of the pathways
that drive senescence in various cell types. This
presents a novel strategy compared with other
companies in the senotherapeutics industry as

it includes carefully studying and characterising
senescent phenotypes to identify robust targets
before discovering therapeutics that are tailored to
selectively interfere with them to delay the process
of geroconversion.

The company’s lead indication under consideration
is sarcopenia, a disease of muscle loss that affects
at least 10% of the world’s elderly population and
is responsible for countless deaths due to falls and
the eventual consequences of impaired mobility.
There are currently no therapeutics in the market
that can slow disease progression. The primary
treatment for sarcopenia is exercise, but that
serves a more preventative role as the probability
of efficacy is low and injury is high in individuals
with the disease. A growing body of preclinical
evidence in the field suggests that senescent cells
play a driving role towards fibrosis and loss of
skeletal muscle mass and strength. By selectively
slowing down the process of senescence in
muscle cells, Atropos hopes that its therapies
have the potential to expand the therapeutic
window for interventions such as exercise and
provide the immune system more time to clear
away senescent cells that drive the degenerative
process.

By meticulously screening for therapeutics that
decelerate the senescent cell specific ATRX

foci signature, Atropos has potential to find drug
candidates with increased selectivity, safety and
efficacy. Further, by capturing high resolution
information of downstream events that follow this
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ubiquitous ATRX signature in different cell types,
the company expands its scope of targets as
well as candidate drugs for its pipeline. This can
include targets that play a role in multiple steps
of the senescence process, including apoptosis
resistance, contextual regulatory elements

that allow the activation of the inflammatory
senescence associated secretory profile (SASP),
and generation of specific SASP molecules

that promote inflammation and/or propagate
senescence phenotype. This opens the door to
targeting multiple age-related diseases, at different
stages of disease progression, and has excellent
longevity potential.

Atropos already has twenty compounds identified
and validating the most promising candidates

for senosupression and senolytic activity in
multiple systems including those of therapy-
induced senescence and DNA damage-induced
senescence. By characterising and targeting

the process of geroconversion with their FATES
platform, Atropos can decelerate, halt or even
accelerate the senescence process to fit its

Pre-Clinical and Clinical Studies

ATROPODS

THERAREUTICS Clinical trial

Phase 1

Preclinical

« Preclinical studies are
being developed within
fly and mouse models
and endpoints will be
reducing senescent
burden to levels that
reduce systemic
inflammation and enable
natural tissue repair

« Specific preclinical
disease models have not
yet been established

Basic target
research and Drug

Discovery

* The company’s drug
screen has generated 20
candidate compounds
that have strong
senosupressor activity,
including in-house tested
compounds (from the
Maybridge library) as
well as naturally
occurring botanicals

« Atropos is constantly
seeking to generate new
hits using its FATES
platform and is currently
utilising Al to discover
senosupressor
molecules in partnership
with Atomwise
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therapeutic purposes. For example: delaying
geroconversion may be the optimal strategy for
individuals with chronic diseases in which the
immune system is healthy enough to “catch up”
and clear the excess senescence burden that is
driving disease. But this same strategy may not
be sufficient in severely immunocompromised
individuals, in which case halting senescence
would become necessary. In some cases,

even stimulating senescence is an important
therapeutic pathway for tumour suppression.

With their unique discovery platform and scientific
strategy, Atropos has the opportunity to develop
a diverse therapeutic portfolio that includes drugs
for prophylactic use as well as disease treatment
and that can synergise well with other therapeutic
strategies while minimising the probability of

side effects. Recent partnerships enable new
opportunities for drug discovery in senescence,
different clinical indications and facilitating pipeline
expansion beyond senotherapeutics.

FDA Approval for
target indication

Clinical trial

Phase 3
Clinical trial

Phase 2
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Andy Koff has built his company’s strategy

upon the belief that true progress in addressing
senescence-associated pathologies will come
from a rigorous characterisation of the molecular
processes driving geroconversion and the various
senescent phenotypes that subsequently emerge.
Such a comprehensive characterisation of
senescence has set the foundation for discovering
therapeutics with a new level of mechanistic
insight and, therefore, potential for “next-level”
therapeutic efficacy. But the process of doing so
requires significant investment of time and effort.
Due to its robust drug screening platform, Atropos
is rapidly moving through the discovery phase

of drug development. The company initiated its
high content screening development in May 2019,
obtained its first senonsupressors in June 2020
and is in the process of validating their efficacy in
preclinical models as they move forward to a SAR
campaign.

The company’s initial NIA supported drug screen
generated 20 candidate compounds that have
strong senosuppressor activity of which several
are being followed further in-house (from the
Maybridge library) as well as three naturally-
occurring botanicals from their original compilation
of 39 (in partnership with Estée Lauder). Atropos
is constantly seeking to generate new hits using
its FATES platform, and is currently using Al to
discover molecules that will directly interact with
ATRX preventing foci formation during cellular
senescence through its partnership with Atomwise,
a complementary approach to using ATRX foci
formation as a phenotypic screening modality
which can identify those as well as upstream
formation and downstream stabilisation regulatory
inputs.

Using proprietary technologies for multi-omics
analysis, Atropos has mapped out the quiescence
to senescence (geroconversion) transition across
time as well as the SASP factors that catalyse
this transition in surrounding cells. For example,
Atropos founders have already identified an
extracellular, paracrine-secreted factor that is
responsible for SASP mediated inflammation and
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propagating cell cycle arrest that transforms pre-
senescent cells to senescent cells in a number

of physiologic contexts. This discovery holds
monumental potential in terms of discovering
compounds that inhibit the system-wide spread of
senescence and effectively diffuse its pathological
cascade of events. This SASP factor (yet to be
revealed) has been used to identify inflammation
producing senescent cells in humans with CDK4/6
inhibitor treated cancer patients (liposarcoma) and
found that presence of this biomarker is linked to
clinical trial outcomes. Further, they showed that
it is not only linked to therapeutic senescence but
also biological senescence, as it is necessary for
wound healing in a geriatric mouse model.

By investing its efforts in robust screening for high
efficacy candidate senosuppressor compounds,
Atropos has set the stage for rapid movement
through preclinical and clinical studies. Preclinical
data will be developed within fly and mouse models
and their endpoints will be reducing senescent
burden to levels that reduce systemic inflammation
and enable natural tissue repair. Beyond this,
Atropos is working on defining a clinical path for
its lead candidate senosupressor while optimising
for end points and efficacy parameters that

can be quantitatively measured to demonstrate
efficacy. Accordingly, the initial indication under
consideration for its lead candidate is sarcopenia.
Possible endpoints will include mobility, balance
and grip. Due to its team’s unique expertise and
experience at MSKCC, Atropos is also interested
in pursuing oncology applications early on in its
pipeline. Upon initial proof of concept, Atropos will
pursue additional age-related indications driven by
the accumulation of senescent cells.

The company’s strategy has the potential

to address multiple senescence-associated
diseases simultaneously in a safe and efficacious
manner by slowing the rate of a ubiquitous and
conserved regulator of senescence and allowing
the body’s natural immune functions to clear
them away. Atropos has the potential to transform
the industry by establishing a novel target
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mechanism (geroconversion) and therapeutic
class (senosupressor) of senotherapeutics that
addresses many issues that seno-lytics, -blockers
and —modulators face today.

Technological (Platform) Analysis

Atropos has built a high-throughput screening
platform that allows for high content imaging

and characterisation of the molecular and
biochemical phenotypes of senescent cells

with single cell resolution. This breakthrough
platform has led to the development of a multi-
pronged screening strategy for the discovery of
novel senosuppressor candidates that target the
process of geroconversion. The FATES platform
operates based on the detection of a conserved
ATRX foci signature that emerges within 2-3 days
after cells begin the transition from pre-senescent
to senescence and is believed to be the first
detectable step in the process. This allows for
rapid screening of compounds that influence the
formation of this signature pattern that eventually
leads to senescence.

Atropos has shown that ATRX foci formation
occurs across multiple tissue types and in
response to therapeutically induced, replicative
and DNA damage induced senescence in vitro.
Further they have shown an increase in these foci
in both geriatric mice and in fibroblasts isolated
from geriatric human skin. Although ATRX is a
major component of the screening technology, it
can simply be used as a biomarker for studying
more downstream pathways of senescence and
does not limit Atropos to discovering compounds
only revolving around the role of ATRX in
geroconversion. In fact, the platform itself is quite
flexible and Atropos plans to deploy it to determine
what molecular markers are conserved across
senescence and use these markers as reporters
for high content screens to find chemical matter
that targets them. The company’s multi-pronged
approach used for lead discovery included an
initial proof of concept, in which nearly 4000
compounds in the Maybridge library were
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screened, leading to nearly 20 compounds that
are in the process for validation for robust and
consistent senosuppressor activity in multiple
contexts for preclinical testing. In parallel, it is
using Al-mediated drug design, in collaboration
with Atomwise, to develop therapeutics that safely
and effectively directly target ATRX to delay
geroconversion. It is also using its platform and
multi-omics approach in collaboration with Estée
Lauder to discover natural compounds that have
a similar effect. This approach at Atropos can
uniquely advance the drug discovery process and
lead to the generation of novel senotherapeutics
that have improved selectivity, safety and efficacy.
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Technology Platform Analysis Description Atropos
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Safety and Risks

The field of senotherapeutics is still relatively new
and there are multiple challenges to overcome,
such as elucidating reliable and conserved
biomarkers of various populations of senescent
cells as well as further characterising the biology

of senescence, how this biology eventually leads

to pathology and how senotherapeutics can be
safely used for disease treatment and prevention.
Atropos has developed a drug discovery platform
and strategy that utilises multi-omics information

to characterise the process of geroconversion and
find therapeutics that effectively slow the conversion
from pre-senescence to senescence, so-called
senosupressors. Thus, Atropos uses a novel
information-based approach to minimise risks that
can arise from killing, blocking or modulating cells
once they are already influencing their environment
as a senescent cell. This approach allows Atropos to
more deeply study how senosupressor candidates
influence the senescence response in an effort to
find an optimal lead candidate with increased: 1)
specificity — to senescent cells, 2) selectivity — at an
early time point before intervention becomes more
complex and problematic 3) safety — allows the
process of senescence to proceed but gives time
for the immune system to naturally clear away those
that are contributing to pathology.

Atropos has engaged in unique partnerships to
further mitigate risk. This includes collaboration with
Atomwise, which uses advanced Al technologies
to synthesise therapeutics that interfere with the
assembly of ATRX foci without affecting its activity
in other biological contexts (telomere formation,
formation of heterochromatin) as well as Estée
Lauder, which focuses on naturally occurring and
GRAS botanicals. The company does not have
preclinical data yet to support the compounds
validated from its screen, but Atropos has built

a sound strategy that anticipates and accounts
for many safety concerns in the field. This
includes a novel class of senotherapeutics and
many layers of redundancy and comprehensive
characterisation built into its framework in order to
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limit the risks of side effects, off-target effects and
poor selectivity that limits that efficacy of candidate
senotherapeutics.

Target Market

There are multiple reasons why Atropos is
considering targeting sarcopenia for its lead
indication. Sarcopenia is the progressive loss of
skeletal muscle mass and strength that occurs
with age and results in increased risk of adverse
outcomes such as poor quality of life, physical
disability and death. After the age of 60, muscle
mass declines at an annual rate of 1.5% to 3.0%
per year. The prevalence of sarcopenia among
people aged 65 years and above is estimated to
be 15%, while for those 80 and above it climbs to
50%. According to the National Institutes of Health
(NIH), the global population of people aged 80 and
above is expected to grow from $126.5 million to
$446.6 million between 2015 and 2050. The global
sarcopenia treatment market is projected to reach
$3.3 billion by the end of 2026 and grow at a CAGR
of 4.2% during the forecast period.

Likely clinical end points for assessing therapeutic
efficacy include mobility, gait, balance and grip.
Metrics such as these can be quantitatively
assessed by a physical therapist with intermittent
visits over a modest period of time. Therefore, the
effectiveness of a given senosupressor in subjects
with sarcopenia would prove to be relatively fast,
easy and cheap. Beyond sarcopenia, Atropos is
interested in pursuing oncology applications for
candidate senotherapeutics (suppressors and
stimulators) that emerge from its robust screens as
they are in the optimal environment and have the
support of world-renowned experts in this space.
Due to the unique advantages of senosupressors,
the conserved nature of its signature ATRX target
and the comprehensive nature of Atropos’s
screening and multi-omics approach, the company
has great potential to address a vast array of age-
related diseases.
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Success Factors
Team and Reputation

e Atropos Therapeutics has a strong team to
support its science and technology platforms.
This includes expertise in aging, senescence,
drug development and clinical trial design.

Its C-suite covers multiple other aspects of a
successful start-up including entrepreneurship,
business development and intellectual property
expertise;

e Andrew Koff, is founder and director of Atropos

and is a leading expert in oncology and molecular

biology. Koff has over 25 years of research within
Sloan Kettering, where his studies have resulted
in over 90 peer-reviewed papers and 12 patents.
Andrew has also ranked amongst the top 250
molecular biologists by the Institute for Scientific
Information. Koff’s research in characterising the
process of geroconversion has led to an entirely
new class of senotherapeutics and opens up

a new realm of possibility for senotherapeutics
research and drug development;

e William Tap is a medical oncologist and chief
of the Sarcoma Medical Oncology Service at
MSKCC as well as co-founder and director
at Atropos. Tap is an expert at developing
therapeutic strategies for disease and has
extensive expertise in translational medicine
as it applies to early drug development. Tap
has world-renowned expertise in clinical trial
design for rare diseases and is focusing his
efforts on incorporating basic and correlative
science, clinical medicine and health outcome
tools to translate the understanding of cellular
geroconversion into a clinical medicine
application;

e Pauline Jen Ryan brings her extensive expertise
in corporate development, business operations
and management into her role of CEO and
director at Atropos. Pauline has served C-level
roles for multiple small and mid-size biotech
companies including ZielBio, Proteostasis
Therapeutics, Harbour Antibodies and
ImmunoGen. She has a range of skill sets that
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are critical for the growth of Atropos including
investor relations, business development strategy,
corporate development and operations, human
resources management and communication.
Ryan has served as an advisor on the Delta V
accelerator program advising start-ups, such

as Revivemed and Lumio, and has played

a substantial role in building the company’s
business and operations strategy which is critical
during early-stage growth of a start-up;

Nathanie Trisnadi helped establish the lab and is
the director of laboratory operations at Atropos.
She is a major player that helped develop the
FATES screening platform for senosupressor
candidates and uses her experience in imaging
and assay development for drug discovery;

Atropos boasts a world-renowned advisory board
with expertise in aging, senescence, business
operations and product development within
biotech and pharma. This includes John Petrini
(chair of department of molecular biology at
MSKCC), John Sedivy (senescence and aging),
Oliver Stauch (product development) and Jan Vijg
(chair department of genetics at Albert Einstein
College of Medicine);

Atropos is very collaborative and currently has
a joint development agreement with Estée
Lauder to discover senomodulators, with
Atomwise for Al-driven discovery of senescence
modulating small molecules for cancer patients,
as well as the Scripps Research Institute for the
development of its FATES platform. Atropos is
open to collaborative opportunities to enhance its
drug screening platform and expand its pipeline
of potential senosupressor candidates to target
various aspects of senescence biology;

The current team has a strong scientific
foundation that has helped in the development
of its FATES platform, novel characterisation of
the geroconversion process, and initial screening
and validation of senosupressor candidates.
Acquisition of pre-seed funding and progression
to Series A would benefit from recruitment of an
experienced leader to head the research team
and organise efforts in generating the necessary
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preclinical data for its lead candidate. Beyond
this, Atropos would benefit from acquisition of
clinical operations expertise in order to generate
clinical trial data and drive sustainable growth
with their drug pipeline.

Intellectual Property

Atropos has filed a patent for the FATES
platform which is used to track the process
of geroconversion and screen for therapeutic
candidates that influence its progression;

The ability to rapidly screen candidates and attain
single cell resolution of effects on senescent
phenotypes, combined with multi-omics analysis
of relevant senescent biology, gives the company
great potential for multiple composition of matter
patents for validated senosupressors;

Composition of matter patents are being
considered for the senosupressor candidates
validated from their proof-of-concept screen. Any
compounds that are generated from their FATES
screen (in-house or through partnerships) will be
wholly owned by Atropos;

Atropos owns the IP on any compounds identified
within the Estée Lauder, natural botanicals,
collaboration and will provide exclusivity to Estée
Lauder for any intended applications. Atropos will
share the right to any compounds developed in its
collaboration with Atomwise;

Due to their comprehensive discovery approach,
the therapeutic candidates that emerge from this
screening process should have higher selectivity
for senescent cells, precision targeting of relevant
senescent biology and overall increased safety;

The first proposed indication, sarcopenia, is
expected to be the initial step in a series of
different possibilities to expand the label to
include senosupressors and stimulants with new
biologic targets emerging from their ongoing
scientific discovery process with FATES;

By characterising and targeting the fundamental
process of geroconversion, Atropos has many
opportunities for patenting novel drugs that
target age-related diseases as well as oncology
applications that drive cancer cell cycling into
senescence for removal.
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Funding

e Atropos received funding from the NIH, SBIR
phase | grant, as well as capital support from
Incite and LC Global Partners;

e The company is currently seeking $1m in seed
funding which will be used over the next 9-12
months to build company IP and generate
sufficient preclinical data to set the stage for
clinical trials;

e Funding will support initiation of an SAR
campaign on existing senosupressor hits,
identifying relevant target indication and disease
related models and generate preclinical proof of
concept data;

e Funding will also support continuous expansion
of IP portfolio and to strengthen partnerships
with MSKCC to attain additional IP from the Koff
lab that will include addition oncology and age-
related disease targets;

e [nitial seed investment will enable the company to
set the stage for a substantial Series A round in
2022;

e Early-stage growth of the company depends
on initial seed funding followed by substantial
investment in Series A. It is expected that Series
Ainvestment will depend on successful validation
of a lead senosupressor candidate and the
generation of significant preclinical data that
supports the initial findings within the discovery
phase and shows these effects are linked to
health improvement in the context of their target
indication;

e Atropos has built a strong foundation to set the
stage for future success. Attracting the necessary
investment will reside in establishment of a lead
candidate and a strong foundation of preclinical
data. Significant investment can be expected
upon filing of IND and initial validation of safety
and efficacy in Phase 1/2 clinical trials. Once
senosupressor therapeutics are on the map,
there is no end to the number of senescence
associated diseases it can help remediate.
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