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How Can IPA Help Identify and Prioritize Biomarkers?

The Challenge: Identifying Better Biomarkers

Identifying biomarkers is a crucial endeavor across the entire drug development and discovery spectrum, from lead
identification, target validation, and lead optimization in the discovery phase, all the way through proof of target,
mechanisms, efficacy, and safety in the clinical phase. Being able to successfully identify, prioritize, and validate
biomarkers leads to improved drug efficacy and safety, better patient diagnostics, an improved understanding of

molecular mechanism, and improved clinical outcomes.

Datasets from microarray, proteomics, microRNA, RNA-Seq, and genotyping platforms
are a common first step to identifying biomarker candidates. But accurately and
effectively determining which biomarkers candidates are most likely to have the fewest
adverse side effects, the greatest efficacy, and are the best candidates for further
experimentation is a more challenging task.

How can IPA help? IPA puts your data in the context of detailed biological information
such as molecular function/chemical class, types of molecular events, detection in
biofluids, and association with disease and biological processes, so you can quickly
identify the most relevant and promising biomarker candidates from your dataset.

Key Biomarker Capabilities

e Analyze data across multiple biomarker lists to find biomarker candidates unique
to a disease stage or common across all stages

o Identify biomarkers that are mechanistically based and causally associated with
disease, adverse effects, or clinical endpoints

o Prioritize molecular biomarker candidates based on key biological characteristics
(ex: secreted or detected in blood)

o Prioritize biomarkers most biologically relevant to disease model or patient
population being studied

e Tease out mechanism linking potential markers to a disease or biological process
of interest

¢ Understand the molecular differences between patient populations

e Understand if gene expression/protein signatures are enriched for biological
functions and pathways relevant to the observed phenotype

¢ Gain confidence that co-regulation of biomarker candidates is not random but
associated with patient phenotypes

Because IPA relies on a detail-rich knowledge base that allows you to drill down to the
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original published relationships, you can accomplish the above tasks with more confidence in your results and a
deeper understanding of the biological relationships involved.

Biomarker Analysis Workflow in IPA: Example

Two sets of gene expression data (gene identifiers and expression ratios) were analyzed in IPA - one from
normal samples one from samples of morbidly obese patients.

Analysis of key affected biological functions and
pathways demonstrated a distinct difference
between particular subsets of patients at the
molecular level. See Figure 1.

The datasets were filtered by several key biomarkers
characteristics relevant to this study (including
detection in specific bodily fluids and particular
species) to identify the most relevant biomarker
candidates. (For a closer look at this feature, see the
Biomarker Filter section, below).

Comparison of the two datasets identified common
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Summary: IPA identified the biomarker candidates that are most highly connected to the disease genes, and used
known biological functions and pathways to help explain the underlying interactions that associate potential
biomarker candidates with the disease. We can also overlay functions, diseases, or pathways to identify additional
functions and pathways these genes participate in to better understand the molecular events that lead to the
development of morbid obesity and associated effects, such as weight gain and diabetes. We can then drill down to
the original source of relevant reported relationships to further understand the relationship.

> Want acloser look? View the poster for the above example.
» Want another example? View a recorded seminar on the biomarker capabilities in IPA.

The Biomarker Filter in IPA rapidly identifies the most relevant biomarker candidates based on biological
characteristics most relevant to the discovery study. It helps you:

Determine if genes or proteins are detected in blood, urine, and PBMCs

Discover what tissues, genes, or proteins are expressed

Measure if genes or proteins are unregulated or downregulated in the dataset
Assess if the candidate biomarker has a strong association with disease processes

Filter criteria include species, tissue & cell line, molecule types, diseases, biofluids, and biomarker application.

| Create Biomarker Filter - [analysis : Onyia_d28_all_fold_change.xls] ::

Filters and General Settings

Select filters that are most relevant to your biomarker discovery project. &n "OR" operation i executed within each filker and an "AND" operation across the filkers,

| Species 7| Select Biomarker Applications: Select Biormarker Diseases:

1 Select Al B Cancer -
| Tissues & Cell Lines 71 -0 Diagnosis . F acute lyrmphocytic leukernia
| Molecule Types 2 E;.ease Pragression ¥l acute lymphocytic leukermia, type L3

Icasy V| acute rriveloid leukernia
| Diseases 7 L Pragnosis [[] adenocarcinoma
[ Response to Therapy [ adenoma

| (et u L Safety [[] AIDS-relsted byrnphorma

“[] Unspecified Spplication L1 anal nennlasm =

> i i .

| Biomarkers Efficacy ? [[] Mot a known Biomarker

Create Biomarker Filter - [analysis : Onyia_d28_all_fold_change.xls

Filters and General Settings

Select filters that are most relevant to your biomarker discovery project. An "OR" operation is executed within each filter and an "AND" operation across the filters,

| Species ? ] Select all a
-[] Blaed
| Tissues & Cell Lines 21| -] Bronchoalveolar Lavage Fluid
[ Cerebral Spinal Fluid
| Molecule Types 2 0 pEMCS
| Diseases 2 <[] PlasmaiSerum
=[] Saliva
| > Biofluids 2 | [ Sputurm
[ Synovium/Synavial Fluid
| Biomarkers Efficacy... 2| T Tears -
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