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WHERE SCIENCE & STRATEGIC INSIGHTS MEET:

CATENION’S END-TO-END APPROACH TO
TARGET PRIORITIZATION
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CATENION'’S END-TO-END APPROACH TO TARGET PRIORITIZATION

Target prioritization is a critical early-stage
decision and the foundation of any pharma-
ceutical or biotech company’s pipeline. Com-
panies usually have profound scientific un-
derstanding in their target spaces of interest,
but what is often lacking is an end-to-end

assessment of all factors ranging from science
to competition to payors.

Catenion’s Target Prioritization Expertise

A thorough, yet precise target screen should
be a multi-faceted process that requires mas-
tery of different perspectives:

a deep knowledge of the whole ecosystem, including scientific

considerations, understanding R&D hurdles, and investors’ perspectives,

access to the most relevant databases and the ability to integrate them

in a systematic manner,

the ability to dedicate resources to drive the prioritization and selection

process in a limited amount of time (usually 2-3 months),

intimate familiarity with the different existing and emerging technologies

todevelop aclearunderstanding of acompany’s differentiation potential.

At Catenion, all these aspects are combined
to serve our primary focus: to translate tech-
nical dimensions into a strong differenti-
ation hypothesis. This is done for a given

PAGE 2/10

target in a given indication that will lead to
a therapeutic that adresses high unmet medi-
cal need and appeals to prescribers.
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Anchored in 20+ years of experience sup- ingly vast and dynamic option spaces, thereby
porting the biopharma industry, Catenion helping clients to address the key question of:
has established successful strategies to select
actionable therapeutic targets from increas-

“Which targets should we focus on?”
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Figure 1 | Catenion’s target assessments combine aspects directly related to R&D and pipeline building (top) with
business considerations (bottom).
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Precision Pipeline Building

The human genome encompasses over 20,000
protein-coding genes, with yet more loci
hosting non-coding RNAs that may be dis-
ease-relevant. As novel modalities and tech-
nologies are developed, myriad new opportu-
nities arise to modulate targets once thought
undruggable while established targets might
be tackled by more recent generations of
drugs that are safer and more effective. Nav-
igating this option space to find not only the
right target, but the right indication, can be
a daunting task. To focus the search and de-
fine the parameters of an ideal fit, asking the
right questions is paramount. Some of the
key questions we address during the initial
stages of a target prioritization project cen-
ter around defining the therapeutic area of
interest, patient population features as well
as the level(s) of risk that a given set of tar-
gets should cover (Box 1). The definition of
the search strategy is typically done in close
collaboration with the client, and it helps to
bring the science and business sides together
to agree on a shared vision and path forward.
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Box 1 | Therapeutic Areas (TAs):
Particularly for companies with limited
funding and tight timelines, it is advisable
to concentrate efforts on well-defined
therapeutic areas and to focus on targets
associated with indications that match a
given company'’s profile. Which therapeu-
tic areas do you select that your company
can truly have an impact on? Are there
certain areas of in-house expertise that
can be leveraged? Does the technology
address a specific patient population?
For example, many approaches to in vivo
gene therapies are still limited by deliv-
ery issues: While next-generation lipid
nanoparticles (LNP) are aiming at becom-
ing antigen-specific, only few companies
have access to them, which means that
targets and diseases related to specific
organs can already be deprioritized in
most cases (e.g., gene therapy for kidney
diseases has proven challenging). During
the initial stages of a target prioritization
project, we work together with our cli-
ents and their investors to identify TAs of
interest based on company expertise and
technology-specific features (Figure 2).
Where possible, synergies between a few
key TAs and a client’s technological capa-
bilities are worth focusing on.
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Figure 2 | Data-driven approaches for defining and ranking the initially large option space

A) Text mining approach to extract biological relationships between a target and disease using natural language
processing (NLP). B) Example analyses to assess target expression (mnRNA level) and mutational frequencies within
a patient population. C) To identify novel targets that may be de-risked by association with clinically validated targets,
pathway-level analyses can be used.

Box 2 | Rare vs Common: Can a quick win
be identified to support early proof of con-
cept? The rare disease space might offer
opportunities for short term clinical valida-
tion as the biology is often well understood
for monogenetic diseases. However, hid-
den gems (e.g. with adequate prevalence,
limited competition, and/or genetic link) in
the orphan disease space have become in-
creasingly rare and limitations to price-set-
ting negotiations as implemented in the
Inflation Reduction Act have reduced the
commercial attractiveness of rare diseases.
Common indications are usually seen with
higher upside potential and long-term
promise for the company, and recent suc-
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cesses in several common metabolic (obe-
sity, non-alcoholic steatohepatitis) and
neurodegenerative conditions (Alzheimer’s
disease) may serve to shift investors’ focus
towards non-rare diseases; nevertheless,
trial and commercialization costs can be
prohibitive and may require out-licensing
or partnering in later stages of develop-
ment. Finally, targeted cancer therapeutics
represent unique opportunities where rare,
molecularly defined subgroups with strong
genetic rationales exist within an otherwise
common disease (Figure 2B).
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Uncovering Opportunities through
Data Integration

Catenion’s target screens frequently begin
with several thousands of candidate targets
generated by comprehensive, yet heavily cu-
rated analyses of the scientific research space
(Figure 2). We have established our own inter-
nal data science capabilities with a dedicat-
ed team of bioinformaticians, computation-
al biologists and data engineers with many
years of experience in life science research
and consulting. Our knowledge map has in-
tegrated more than 3 million data points
reflecting commercial drug development

with over 40 million relations interlinked

to millions of scientific data points derived
from large genetic and ‘omics consortia; all
of which can be combined with custom-tai-
lored text mining and natural language
processing approaches (Figure 2). While
scientific confidence is essential, it is only
a starting point for unlocking optimal tar-
gets that will also satisfy practical and busi-
ness constraints (Figure 3). To cut through the
vast space of opportunities, we also leverage
well-established proxies for competitive pres-
sure, market opportunities, R&D hurdles, un-
met medical need and payor pressure to un-
ravel the oft-hidden connections between
scientific, clinical and commercial spaces.

Payor pressure & market access

® Pricing
® Rebates

Competitive pressure

® Pipeline assets

® Big pharma presence

® Patent expiries

® Number of marketed
therapies

Target

R&D hurdles

® Ratio of active/discontinued
projects

® Phase 1/2/3 costs

e Phase 1/2/3 duration

Indication(s)

Market opportunities

e fstimated launches
in the next 5 years

e Market size

e Epidemiology

Unmet medical need

® Regulatory designation

® Pipeline maturity (Phase 1 vs Phase 3 projects, PoS)
® Disease burden (% of DALY in the USA

per Therapy Area)

Figure 3 | To distil the best-fitting targets, commercial and practical dimensions of drug development are added to

complement the initial enrichment steps.
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Clarity through Systematic Comparisons
and Consolidation

As highlighted in Figure 4, Catenion’s target
screens and prioritization projects entail a
sequence of steps that all generate their own

types of insights. While the primary objective
is the final selection of a handful to a dozen
targetsthataresubjected toin-depth, analyst-
led “deep dive” analyses, countless additional
insights will have accumulated until then:

dozens (if not hundreds) of targets will have been looked at during manual

curation of the data-driven prioritization pipeline,

the differentiation potential will have been evaluated, putative

competitors (within-indication or within-MoA) will have been identified

and investigated,

and the limits of a client’'s technology will have been thoroughly

interrogated in the context of the overall drug development landscape.

Ourworkflow can also easily integrate side-entries based on clients’ expertise and experience
—client input and regular touchpoints are key to a successful process!

All of this is brought together in a final
consolidation step, during which Catenion
systematically combines the lessons learnt
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across the whole project to synthesize
a short- and long-term vision of how our
client may shape their research programs.
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Workflow part I: Option Space Generation & Filtering

Figure 4 | Catenion’s Target Prioritization

Data Mining generates insights at every step along the
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Box 3 | Target Risk: For novel technology
platforms, demonstrating clinical proof
of concept (most readily with a low-
risk target) is key, as the current market
climate primarily values clinical data, and
compounding risks of novel disease targets
with novel technologies increases the risk
of failure. At Catenion, we support clients
in building a sustainable pipeline with
a goldilocks combination of different types
of targets. Our methodology allows for
the identification of clinically validated
targets with room for differentiation as
well as for clinically novel targets that come
with a different risk-reward profile and
that can be tackled when the validation of

Conclusion

At Catenion, our interdisciplinary teams of
PhD-level consultants will ask the right sci-
entific and business questions and gener-
ate client-tailored target option spaces. Our
powerful in-house data science expertise al-
lows us to start target prioritization by cast-
ing a wide net and creating large and relevant
option spaces that will then be transformed,
interrogated, enriched and contextualized by
our consultants using our well established,
multi-dimensional methodology that com-
bines science with strategic insights.
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the technology has been achieved. Novel
targetsthat are part of a molecular pathway
whose modulation has been clinically
validated, may also be considered if solid
(Figure 2CQ).

Depending on the level of risk that is sought

preclinical evidence exists
for a given target screen, different types
of data sources will be emphasized: while
high-risk targets will be picked out based
on information scraped from the scientific
literature and patents, clinically validated
targets can be judged with additional
metrics including commercial endpoints.

Executive Summary

Whether you are a biotech with a novel
platform or a large pharma that has just
gained access to innovative capabilities or
is expanding into a new space, Catenion'’s
systematic and comprehensive target pri-
oritization provides the foundation for
best-informed decision-making to craft
a pipeline that is poised for success.

To discuss how we can best assist you,
please get in touch via info@catenion.com.
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SCIENCE-DRIVEN STRATEGY FOR BIOPHARMA

CORPORATE AND R&D STRATEGY

ASSET & COMPANY SCREENING

PORTFOLIO REVIEW & PRIORITIZATION

INDICATION EVALUATION & THERAPEUTIC EXPANSION/LCM

CLINICAL DEVELOPMENT STRATEGY

SCIENCE & TECHNOLOGY MAPPING

R&D RISK ASSESSMENT

DUE DILIGENCE

WWW.CATENION.COM
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