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IPA in Your Daily Workflow

"Many users of pathways analysis software limit usage to the early phases of drug discovery, such as target identification, target
qualification, and target validation. However, our study uncovers many other compelling applications for pathways analysis within the
pharmaceutical value chain including lead optimization, preclinical and clinical, life-cycle management, marketing, and sales...market

research demonstrates that pathways analysis software increases overall productivity by reducing failures and increasing successes,
which reduces the cost and time of drug discovery and development.”

"Our research on the Ingenuity Pathways Analysis application in particular, showed that companies can reap a significant ROl based on
improvements in productivity, cost savings, and innovation across all phases of the drug development process from discovery through
marketing."

—From Life Science Insights, an IDC company, July, 2004
Click here to download the entire IDC white paper

Using IPA Without Data

What Questions Can | Answer?
Click here to download the Search and Explore white paper.

IPA’s Search & Explore workflows are being adopted throughout the life sciences as a powerful tool for finding relevant, literature-
referenced information on genes, chemicals, cellular and disease processes, and signaling and metabolic pathways. IPA’s Search
capabilities and Explore tools are unique because they leverage content that is highly structured and contains extensive
contextual detail, ensuring successful, relevant search results.

Researchers can identify specific sets of genes and chemicals such as disease genes, genes localized to particular subcellular
compartments, drug targets, their upstream regulators, and downstream targets. Researchers can then use IPA to understand
those gene sets in the context of additional layers of biological and chemical knowledge, asking questions such as:

Do these genes and chemicals work together as a molecular module?

How do they regulate each others’ activity?

Do they modify cellular processes or participate in signaling and metabolic pathways?
How many of these genes are druggable?

Using IPA, researchers can rapidly generate testable hypotheses that better educate their in vivo and in vitro experiments. This in
silico approach also identifies experimental avenues for testing the effects of drugs or mutations on a pathway or biological
process. The ability to save search results and pathways built from those search results provides an easy avenue for further
refinement of those pathways based on subsequent discoveries. Sharing these biological models or sending interactive versions
in e-mails to colleagues facilitates collaboration and additional insight.

Getting Started without Data:
(click on a link to be taken to the answer in IPA)

e Howdolfind information on genes, chemicals, drugs, diseases, and cellular and molecular processes?
e Howdolfind genes and chemicals associated with a function or disease?



http://www.ingenuity.com/products/ROI_IDC_LSI_7_04.pdf
http://www.ingenuity.com/library/pdf/wp_ingenuity_se_nov_2007.pdf
https://analysis.ingenuity.com/pa/info/help/gene_search.htm
https://analysis.ingenuity.com/pa/info/help/function_search.htm

e How do | create customized pathways for my targets, biomarkers, processes, and diseases of interest?
e How do lintegrate my proprietary biological and chemical relationships into IPA pathways?

Case Study: Using IPA Without Data

Exploring Characteristics of Alzheimer’s Disease Genes

A recent review of ongoing efforts in Alzheimer's biomarker discovery yielded a list of genes implicated its progression. In order to
understand whether these genes might make appropriate markers of that disease, it is necessary to understand more about their
role in normal and disease functions. This case study uses the Search and My Pathways features in IPA to help answer the
following questions:

Do these genes participate in a common neuropathogenic pathway?
Is their activity regulated by a common mechanism?

What is the role of these genes in normal cells?

Are these gene products secreted? On the cell surface?

How do they work together at the molecular level?

Are any of these genes already targeted by therapeutics?
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Click here to access this case study.

What Questions Can | Answer?
Download the IPA ROI white paper

IPA significantly decreases the time it takes to get from data generation to biological insight. In addition, IPA helps derive
maximum benefit from data generated by various large-scale technologies, including expression and SNP microarrays and
proteomics experiments, and small-scale experiments that generate gene lists. With IPA, users can understand the biological
impact due to time and dose effects, and identify key mechanistic differences between various patient populations. IPA allows
you to understand the significance of your data in relation to larger biological and chemical systems.

With IPA, you can:

Analyze data in the context of molecular mechanisms

Relate molecular events to higher-order cellular and disease processes

Understand the relevance to organismal physiology and pathophysiology

Visualize time course and dose response effects

Interpret and integrate data from multiple platforms (e.g., genomics, proteomics, genotyping) and with mixed identifiers

IPA is an all-in-one solution that enables you to run multiple types of analyses:

e [PA-Tox™ Analysis
IPA-Tox uses Toxicity Functions in combination with Toxicity Lists to link experimental data to clinical pathology
endpoints, understand pharmacological response, and support mechanism of action and mechanism of toxicity
hypothesis generation.

e |PA-Biomarker™ Analysis
IPA-Biomarker identifies the most biologically relevant and promising molecular biomarker candidates from datasets
generated at every step of the drug discovery process.

e |PA-Metabolomics ™ Analysis
IPA-Metabolomics overcomes the metabolomics data analysis challenge by providing the critical context necessary to
gain biological insight into cell physiology and metabolism from metabolite data.



https://analysis.ingenuity.com/pa/info/help/creating_my_pathways.htm
https://analysis.ingenuity.com/pa/info/help/creating_my_pathways.htm
https://analysis.ingenuity.com/pa/info/help/case_studies.htm
http://www.ingenuity.com/products/ROI_IDC_LSI_7_04.pdf
http://www.ingenuity.com/products/ipa-tox.html
http://www.ingenuity.com/products/ipa-biomarker.html
http://www.ingenuity.com/products/ipa-metabolomics.html

Getting Started With Data
(click on a link to be taken to the answer in IPA)

e Howdo | upload data?

e Howdolrun an analysis on my dataset?

e How do | compare multiple experimental conditions?
e  What information is on the analysis summary page?

If you have a large dataset to analyze, involving several hundred to tens of thousands of molecules, you will want to run an
analysis appropriate to your interests, this includes Core Analysis, IPA-Tox Analysis™, IPA-Metabolomics™ or IPA-Biomarker™
analysis (see Types of Analyses). These analyses begin with upload of your data, setting analysis criteria, running the analysis, and
interpreting the results. The results provide information on how your dataset overlaps molecules associated with various diseases
and cellular functions, and that are part of canonical pathways. These results often give a good indication of what cellular
processes your data set is related to and will often lead to further investigation of these relationships by building custom
networks/pathways. In addition, you can view molecular networks that show how the significant molecules in your dataset are
known to interact with one another and other closely interacting molecules.

Case Study: Using IPA With Data

Metabolic Changes in Acetominophen Treated Mice

Acetominophen is known to cause hepatotoxicity in large doses. This case study shows how to use a combination of the IPA-
Metabolomics Analysis with IPA-Core and Tox analyses to learn about both the changes in metabolites and expressed genes.
Some of the questions that this study covers are:

1. What are some molecules that are changed in acetominophen treated mice? What other information can | learn about
these molecules in IPA?

What molecules interact specifically with uridine?

Are there any signaling or metabolic pathways that are specifically perturbed with acetominophen treatment?

Are there any clinical pathology endpoints associated with acetominophen treatment that IPA can detect?
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https://analysis.ingenuity.com/pa/info/help/uploading_your_data_with_the_ipa_column_picker.htm
https://analysis.ingenuity.com/pa/info/help/create_analysis_page.htm
https://analysis.ingenuity.com/pa/info/help/create_analysis_page.htm
https://analysis.ingenuity.com/pa/info/help/analysis_summary_page.htm

