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Clinical Trials vs. Real-World Evidence

Clinical Trial Data

is highly controlled, with strict
protocols, pre-defined endpoints,

and carefully selected patient
populations, ensuring a high level

of purity but limifing
generalizability to broader
populations

Piet Modrian
Composition in Red, Yellow, Blue and Black
1921
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Clinical Trials vs. Real-World Evidence

Real-World Data
is inherently more diverse and
messier encompassing unstructured
and semi-structured patient data
from disparate real-world sources
and settings like EHRs, claims data,
and clinical literature

Jackson Pollock
Number 1A, 1948
1948
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Promise of and Challenges for RWD

More Inclusive Discoveries
Improved Patient Outcomes
Accelerated Healthcare Innovation

Challenges include
« data completeness
« data quality
« data complexity
* fime to aggregate
* expense to access
« uncertainty of analysis

GENOMENON « WHAT IS RWE? Meeket Tank
Data Analytics in Action: Real-World Examples of How Companies Are Leveraging Data to Drive Business Value



Clinical Literature is a Valuable Source of RWD

Case Series Q . H Demographic Data
and Patient Cohorts pr <

R
o_ﬁ _ — |- _ \{9 Phenotypic Data

— — - ® Lab Values

Pedigrees — —— N
— = = _ M < Treatments

Y = Ny

Case Reports ’ 7’ (lv‘ Outcomes

Clinical literature tells patients’ stories through RWD
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Precision Medicine Applications of RWD

Hospital Insurance Published Patient Patient
EHR Claims Literature Registries Reported
Ideal sources for RWD for .
Rare Diseases and - g 0
Precision Oncology - -
L J

« Data breadth - patient types
and patient numbers

« Data depth - data granularity
per patient

? ¢ /\ 0N £
& ! /\ /s » !

Patient Disease . Clinical Inclusion
Biomarkers 4 =
Journeys Prevalence Endpoints Criteria
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RWE Variant Landscapes

Comprehensive ACMG-classified SNVs/indels with evidence citations,
disease tags, and functional insights.

Gene MM Key. Mastermind Variant Effect Type Coding
Symbol
ENPP1 L579F p.L579F substitution v

PS3 Functional Consequence

* 12881724 [PubMed] - i i tified mutations in
ENPP1, we transfectd FU nCﬂO I’]Cj| TO gS mutated full-length
ENPP1 coding sequence Into 5a0 Ic osteasarcoma cells and measured NPP
activity (Fig. ). Nine of the 13 mutations tésted completely abolished NPP activity.

FX:ENZYM § MODEL:HUMCAN § METHOD:EXPVEC

ENPP1T EXAMPLE

Provisional ACMG Article Categories
Call Count
pathogenic 14

PP3 Predicted Damaging

» REVEL scores agree this variant is possibly or probably damaging.

ADD REPORT Additional Case Report

- 33465815 [PubMed] Te understand the efficacy of current ARHR2 treatment regimens, we
reviewed the presentation and the clinical course of patients with biallelic ENPP1

mutations treated at two institutions with conventional therapy for hypophosphatemic
rickets, comparing the clinical course and treatment response to a murine model of Enpp1
deficiency treated with phosphate supplementation and ENPP1 enzyme replaceme
therapy (ERT)... Table.Relation Between Renal Imaging Findings and Rickets Treat
NIH Subjects. (1 compound heterozygous patient) Gomments: Patient 13 also described in
PMID:33005041 [LIEAGELYS

- 36150100 [PubMed] Here we review the current knowledge on the spectrum of clinical and

Disease Tags

No Counter
Evidence

& ri2 Y 2] oes J ess 1] s 3§ aoo report 4] v

« 30799235 [PubMed] Review

PS4M Multiple Cases

- 35854274 [PubMed] This study aims to describe the extent, severity, complications, and
potential eticlogy of HL in affected individuals.... Twenty patients with GACI confirmed by
ENPP1 or ABCC6 pathogenic variants were referred for audiologic and otologic evaluations
from 2013 to 2020 at the National Institutes of Health (NIH) Clinical Center, Bethesda,
Maryland, USA... Twenty patients with GACI due to biallelic pathogenic variants in ENPP1
or ABCC6 were referred for audiology testing; one was excluded from analysis due to

es 1and 2)... Ten of these 19 patients were previously reported [2]
Table 2 with an arrow notation. The specific molecular variants
each of these patients are presented in Additional file 1: Table S2... Table S2.
Molecular description of GACI patients: 1compound heterozygous patient identified.

foul
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https://pmc.ncbi.nlm.nih.gov/articles/PMC4544753/

RWE Patient Landscapes

Comprehensive patient database with demographic data, genotypes,
and customizable clinical details for disease insights with citations.

+ Customizable lab

ABCCé6 EXAMPLE tests, freatments,

outcomes, efc.

Patient Age at Clinical Phenotypes Kidney Vascular ABCC6 Variant | ABCCé Variant ENPP1
ID Evaluation Diagnosis P Phenotype Calcification (cDNA) (protein) variani(s)

Hypertension, Kidney

29713628 None . p.Arg1141Ter

29713628 2 52 None Kidney stones Yes No c.? p.Arg807GIn No
Retinal angioid
streaks, cutaneous

31646622 3 1 PXE LS, G oiizilel No Yes €.3421C>T p.Argl141Ter Yes

peripheral artery
disease, medial
calcific sclerosis...

GENOMENON « WHAT IS RWE? 9
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Published Literature?




WHO WE ARE:

Genomenon provides
genomic intelligence for
clinical diagnostics and
precision therapeutic
development.

We simplify complex genetic

data into actionable insights.
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What is G3(Genomenon Genomic Graph)?

Clinical
Literature

Entity
Recognition

X Vorionts B

L & Diseases & J
( B Phenotypes =)
[ ¥ Categories X

L Therapies aa/

L Cenes g

Semantic
Knowledgegraph
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How does G3 work?

Extensive schema to index all clinical literature for a
complete set of entifies, properties, and relationships

Every entity, property, and relationship in this schema has a
model prompt associated with if.

'-lt.-,' = : =

‘-*.- ==
aa

EEEe = H = Smegm

~30 Entity to Entity Relationship Types

15 Entities ~120 Entity Properties, with multiple nesting levels

Gene — P =
Protein Id ;esp_or)se
Variant Family id I_\,elrrusslon
Disease Family relationship elapse ff
Patient »| Genotype (HGVS) ;dverse_e ects
Phenotype/Symptom Genotype notes Tr‘l’gfe;{il'_?ﬂ
Biomarker Biochemical notes ?erg fiity
Drug Other notes 2 cpm?horn
Drug class Zygosity QUNII\:'TC; rcf]l_t?
Molecular profile Demographics N:r? ;es;(;orlw ger
Therapy Outcome »
Treatment approach b ot ;rigg:g:sg: rcécsi hg;esgce
Indication tumor type s P

i :
- _ Symptomatic relief

==
Positive

Negative
Partial
Complete

{Subject} {Relationship Predicate} {Object}
Clinical trial tests drug
Disease occurs in patient

Biomarker is marker for disease

Drug treats patient

GENOMENON ¢ HOW TO EXTRACT RWE FROM PUBLISHED LITERATURE?2
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Entities Properties
Identify terms in Identify traits and
papers and map to characteristics linked

ontologies to matched entities

What can G3 do?

Relationships
Understand how terms
are inter-related in
articles

Databases
Output custom
databases to custom
specifications

Summaries
Produce natural
language text summaries
and answer questions

GENOMENON ¢ HOW TO EXTRACT RWE FROM PUBLISHED LITERATURE?2




Combining Expert Curation with Artificial Intelligence

Sophisticated Dedicated Genetic

Computation Experts

Genomenon

T T

i T ————
= —— e Phenotypes

—=
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How does it all fit together?

Clinical Entity Semantic Expert Scientific
RWD RWE RWI
Literature Recognition Knowledgegraph Curation Analysis

N [ W o .m.

Demo Data

H Patient
o Journeys @ @
Patient o e ;

_—— 9
Disease @ g o

e @ [ B Diseases &} Patient ——— Prevalence [)

Clinical Data - g @ l‘:uilen! © W

v
— &= % L4 Phenotypes g fondscapesly ... @ Biomarkers @ * NN\
— Laboratory - 77
[ ® Categories XX} and Genetic B |
peta 'Y @ Clinical o & 9
. Treatments v Endpoints
[ = Therapies & J oe

and @,
Ovutcomes Inclusion 4
criteria @ ‘
0

= (W Genes B

Combinatorially! Corpus, Computation, Curation
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Indexed and Curated Databases of Genomic Variants

CANCER
KNOWLEDGEBASE

POWERED BY GENOMENON

MASTERMIND

POWERED BY GENOMENON

The standard in evidence-based Using Al and Genomic expertise to
interpretation of complex cancer profiles accelerate patient diagnosis
Query and access curated Across ~11M full-text genomic
information on variants, FDA drug articles, 3.7M+ supplemental
labels, targeted therapies, pre- datasets, and 27M+ variants
clinical and clinical evidence and including curated genomic data for
clinical trials in over 2200 genes pathogenicity classification with

supporting evidence

GENOMENON ¢ HOW TO EXTRACT RWE FROM PUBLISHED LITERATURE?2 17
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and Market Strategy

Retrospective Study
} ' Genomenon

pharma

Prospective Study
Munster

n=46

Reanalyzed 1,500 ENPP1 variants and
patient cases, helping to design a
successful Phll trial and re-calculate NI Clinic
GACI prevalence from 1/200,000 to =5 rospectve Stuy
1/64,000 to help identify and W

diagnose more patients. "=

Chunn et al. 2022 [36461014]
Estimation of ENPP1 deficiency genetic prevalence using a comprehensive
literature review and population databases

GENOMENON « WHAT ARE SOME REAL-WORLD APPLICATIONS OF RWE?2



Expanded Inclusion Criteria for Regulatory Submission -

{ A Previously Known ‘

LO O

ONCOLOGY at @ Newly Discovere d

Reclassified 3,800 RET variants,
expanding Selpercatinib trial
inclusion from 33 to 138,

enabling broader patient =

enroliment.

Intracellular

GENOMENON « WHAT ARE SOME REAL-WORLD APPLICATIONS OF RWE?2

PMDA Submission
Loxo Oncology 2023



Clinical Biomarkers to Influence Clinical Practice

u\’rrogenyg(

Analyzed 42,000 FH patients,
showing LDLR VUS mirror pathogenic
variants, demonstrating literature-
based RWE can refine FH diagnosis
to diagnose more patients.

mg/dl

1000 8 Q ©
8 o °
g 8 o o
800 g o
600 8
I ; :
400
200
BE . 1
0
All Pathogenic _ Likely vUs

Pathogenic
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Mathias et al. 2024
Variant classification is impacted by the presence of biochemical data in published
patient reports: A case study for Familial Hypercholesterolemia



Functional Biomarkers for Regulatory Submission

Amicus

Therapeutics®

Analyzed ~1,500 GLA variants,
supporting higher enzyme
thresholds (3-5.5%), expanding
Fabry diagnosis and influencing
regulatory approval to treat more
patients.
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DBS & Plasma Leukocyte In Vivo
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Bissonnette et al. 2025

Systematic Literature Review of GLA Variants Uncovers Additional Fabry Disease-Causing Variants



Patient Stratification to Identify Therapy-Responsive Populafidhé’_-‘"f;._.\,._

@ GENOMENON

I d e niified q 5% S U b po p U Iqtio n Of N . | Tlewly Discovered Patient Cohort

outcome.non_responder=True

Men < 50 years old
* Right-sided tumor

CRC patients with favorable | L e e

immunotherapy response, P et AR
enabling patient stratification L EE TENE
GENOMENON + WHAT ARE SOME REAL-WORLD APPLICATIONS OF RWE2 Eads ef al.

manuscript in preparation



Newborn
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Automation and
Optimization of
Clinical and
ommercial Dru
Development
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Discovery

Drug Development Activities with

Potential for Semi-Automation

Pre-Clinical

Clinical
Development

Regulatory

Commercialization

Disease Understanding
Target Identification
Biomarker Discovery
Patient Stratification
Preclinical Validation
Trial Design Planning
Protocol Feasibility
Indication Expansion
Portfolio Prioritization

Competitive Landscape

Model Validation
Target Validation
Biomarker Identification
Safety Signal Exploration
Translational Relevance

Portfolio Strategy

Orphan Indication Targeting

Trial Design

Trial Feasibility

Trial Execution
Regulatory Submissions

Payer/HTA Engagement

Initial Approvals

Label Expansions

Post-Marketing Surveillance

HTA and Reimbursement
Bridging Data
Regulatory Science

HTA Submissions
Reimbursement Support
Pricing Strategy
Economic Models
Global Market Access

Post-Launch Performance

KOL Engagement
Publications & Congress
Market Segmentation
Brand Differentiation
Launch Readiness

Post-Launch Monitoring

Scientific Communication

GENOMENON + WHAT ARE SOME REAL-WORLD APPLICATIONS OF RWE?
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THANK YOU

Mark Kiel
CSO, Co-Founder
kiel@genomenon.com

GENOMENON

GENOMIC INTELLIGENCE
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