
 

 

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. 

Get started with 
step-by-step 
instructions. 

 How do I upload data 
into IPA? 
 
 How do I create a 
biomarker analysis to 
identify biomarker 
candidates? 
 
 How do I identify 
biomarkers that are 
common or unique 
across a disease, drug 
response, or sample?  
 
 How do I overlay known 
biomarkers on a 
pathway? 

 
 I’d like to see a training 
video on how to 
identify biomarkers in 
IPA 

(IPA access is required to 
open links.) 

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  

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

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

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

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

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

• Understand the molecular differences between patient populations 
• 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

 
1. 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. 
 

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

3. 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). 
 

Figure 1 

4. Comparison of the two datasets identified common 
and unique biomarker gene to the subsets of patients. 
See Figure 2. 

 
5. Candidate biomarkers were added to a pathway 

canvas, and overlaid with genes known to relate to 
obesity. Connecting the biomarkers to the genes 
identified key relationships (Figure 3), and drilling 
down to the literature findings helped interpret and 
validate the results (Figure 4). 
 
 
 
 
 
 
 
 
 
 

Figure 2 

Figure 4 
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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 a closer look?  View the poster for the above example. 
 Want another example? View a recorded seminar on the biomarker capabilities in IPA. 

 
 
 
 
 

A Closer Look: Biomarker Filter  

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. 
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