
Previous recordings, slides, etc.

Popular recordings from recent trainings (2022)

RNA-seq analysis and interpretation:
https://qiagen.showpad.com/share/FFpWhr5b1aVbQbcQD0bs5

miRNA analysis using Ingenuity Pathway Analysis:
https://qiagen.showpad.com/share/aDzTaHl4GBasbDcuyJWQp

Single-cell RNA-seq analysis and interpretation:
https://qiagen.showpad.com/share/u5Sv8rbZzED2aLe2bc4s4

Public single cell data analysis and interpretation:
https://qiagen.showpad.com/share/wMpUrxwnrJk4Zc6iP9jzm

Single-cell ATAC-seq analysis:
https://qiagen.showpad.com/share/weaxKgKrGxtnW4Udz5Toa

SARS-CoV-2 detection in wastewater w/ CLC Genomics Workbench:
https://qiagen.showpad.com/share/PZmv2KNXNT1yDTlTUNmca

Long reads sequencing analysis:
https://qiagen.showpad.com/share/EXDUJ3RKHsjXNxQpCiVnA

Software trials

CLC Genomics Workbench trial:
https://qiagen.showpad.com/share/I6MqdhIybpllyvuYW3AKy

Human Somatic Mutation Database trial:
https://qiagen.showpad.com/share/ELhnINyfamHr1Q1mmQnuv

Ingenuity Pathway Analysis resources

IPA beginner training recording:

https://qiagen.showpad.com/share/t2cGMdF3NjVucBA0b9tIT

IPA deeper dive training recording:

https://qiagen.showpad.com/share/wCQrTeE2ftSQkgFTooHSu

IPA step-by-step guide w/ data format (slide 9) and upload (slide 28) instructions:
https://qiagen.showpad.com/share/VjizSLJVBw1qfVnyoVJ8B

Resources in this presentation

Formatting transcriptomics data before 
uploading to IPA

Data upload step by step

How to access Land Explorer data

Land Explorer navigation

Colors and z-scores in IPA

Enrichment in IPA

IPA Analysis Tabs

IPA Help
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Legal disclaimer

The QIAGEN products shown here are intended for molecular biology 
applications. These products are not intended for the diagnosis, prevention 
or treatment of a disease.

For up-to-date licensing information and product-specific disclaimers, see 
the respective QIAGEN kit instructions for use or user manual. QIAGEN kit 
instructions for use and user manuals are available at www.qiagen.com or 
can be requested from QIAGEN Technical Services or your local distributor.
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• Activity plot, pattern search, Analysis Match

• Land Explorer

Exploring publicly available data

Topics for today’s workshop

Summary

Agenda
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Interpreting your ′omics data using IPA Core Analysis
• Setting up a core analysis

• Canonical pathways

• Comparison analysis

Creating networks from scratch

• Connecting genes in a network

• In silico testing

• Overlay drugs and biomarkers



Interpret your data with causal analytics and find key pathways
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Explore canonical pathway 
enrichment and activity prediction

Get more granular with your data 
with pathway maps 



Compare multiple experiments and build hypotheses without data
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Compare observations
Build networks from scratch
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IPA is powered by the QIAGEN Knowledge Base

The high-quality, manually curated data 
allows for causality prediction

Weekly and quarterly updates with the latest
disease, genetics, cancer and drug findings

Manuscripts, clinical trials, and ′omics data
obtained from public and commercial sources

(TCGA, GTEx, DrugBank, HumanCyc, OMIM, etc.)

Over two decades of
expert literature curation
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Over 12.2 million research findings
accessible by you in seconds



IPA is used and cited widely across many scientific disciplines
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Find public data with similar or dissimilar activation patterns for key 
pathways, regulators, diseases and functions with Activity Plot
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Identify patterns seen in your data and match with public data sets
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Compare your entire core analysis with public data sets
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Explore genes in Land Explorer
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Explore public data comparisons in Land Explorer and IPA
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• Activity plot, pattern search, Analysis Match

• Land Explorer

Exploring publicly available data

Topics for today’s workshop

Summary

Agenda
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Interpreting your ′omics data using IPA Core Analysis
• Setting up a core analysis

• Canonical pathways

• Comparison analysis

Creating networks from scratch

• Connecting genes in a network

• In silico testing

• Overlay drugs and biomarkers



Previous recordings, slides, etc.

Popular recordings from recent trainings (2022)

RNA-seq analysis and interpretation:
https://qiagen.showpad.com/share/FFpWhr5b1aVbQbcQD0bs5

miRNA analysis using Ingenuity Pathway Analysis:
https://qiagen.showpad.com/share/aDzTaHl4GBasbDcuyJWQp

Single-cell RNA-seq analysis and interpretation:
https://qiagen.showpad.com/share/u5Sv8rbZzED2aLe2bc4s4

Public single cell data analysis and interpretation:
https://qiagen.showpad.com/share/wMpUrxwnrJk4Zc6iP9jzm

Single-cell ATAC-seq analysis:
https://qiagen.showpad.com/share/weaxKgKrGxtnW4Udz5Toa

SARS-CoV-2 detection in wastewater w/ CLC Genomics Workbench:
https://qiagen.showpad.com/share/PZmv2KNXNT1yDTlTUNmca

Long reads sequencing analysis:
https://qiagen.showpad.com/share/EXDUJ3RKHsjXNxQpCiVnA

Software trials

CLC Genomics Workbench trial:
https://qiagen.showpad.com/share/I6MqdhIybpllyvuYW3AKy

Human Somatic Mutation Database trial:
https://qiagen.showpad.com/share/ELhnINyfamHr1Q1mmQnuv

Ingenuity Pathway Analysis resources

IPA beginner training recording:

https://qiagen.showpad.com/share/t2cGMdF3NjVucBA0b9tIT

IPA deeper dive training recording:

https://qiagen.showpad.com/share/wCQrTeE2ftSQkgFTooHSu

IPA step-by-step guide w/ data format (slide 9) and upload (slide 28) instructions:
https://qiagen.showpad.com/share/VjizSLJVBw1qfVnyoVJ8B

Resources in this presentation

Formatting transcriptomics data before uploading to IPA

Data upload step by step

How to access Land Explorer data

Land Explorer navigation

Colors and z-scores in IPA
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IPA investigates biology of anti-PD1 immunotherapy resistance in 
Metastatic Melanoma 

16

• Metastatic melanoma treated with immune checkpoint blockade therapy (n=155) and BRAF/MEK-directed targeted therapy (n=50)

• RNA sequencing performed on samples and clinical RECIST response and progression-free survival data were collected

• High pretreatment levels of CD155 correlated with high parenchymal PD1+CD8+/CD8+ T-cell ratios and poor response to anti-PD1 
therapy



Formatting ‘omics data before uploading to IPA

Observation 1 Observation 2

Accepted file formats:

✓ .txt (tab-delimited text files)          

✓ .xls, .xlsx, .csv (Excel tables 

✓ .diff (Cuffdiff output

17New user training: Large dataset analysis and knowledge base queries using QIAGEN IPA

Analyte identifier REQUIRED 
to explore enrichment 

Change values needed to calculate activity predictions

RNA examples: Gene symbols, array 
identifiers from Affymetrix, Ensembl, etc.

Protein examples: UniProt, GenPept, Gene 
symbols, Ensembl. etc.

Metabolite examples: KEGG, CAS registry 
number, etc. *add multiple columns of ids to 
ensure best mapping

Change value examples: fold changes, ratios, etc.

Significance values: P-values *optional but 
recommended to enable filtering for significance 

Multiple comparisons or 

observations may be 

uploaded in one file



IPA important colors
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Activity Prediction

Predicted 
activation

Predicted 
inhibition

Actual data set measurements

Measured 
increase

Measured 
decrease



Z-scores predict activity
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Compares the EXPECTED gene expression pattern for activation in the knowledgebase to the 
ACTUAL gene expression measurements

Z-scores are used throughout IPA to predict activation or inhibition of:

• Canonical pathways 

• Upstream regulators

• Master regulators

• Diseases and functions

Simplified z-score formula:



Z-score calculation summary
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Compares the EXPECTED gene expression pattern for activation in the knowledgebase to the 
ACTUAL data set gene expression measurements

Does the expected pattern of activation mostly match the 
actual gene expression measurements?

NO! a NEGATIVE Z-score is calculated indicating 
predicted inhibition

Z-score= -2.236

YES! a POSITIVE Z-score is calculated indicating 
predicted activation

Z-score= 2.427



Pathway enrichment: P-value of overlap
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Universe of molecules in 
reference set

Most perturbed 
molecules in dataset

Molecules 
associated with 

a biological 
category

• Reference set is typically all genes or proteins that 
can be reliably detected by the ‘omics technology 
used

• Most perturbed is a subset of measured 
genes/proteins that were significantly different 
between experimental groups

• Fold change cut offs and p-value cut offs used

• IPA calls these “Analysis-ready molecules”

• Molecules associated with a biological category 
are a set of genes/proteins that the IPA  
knowledgebase has annotated to be important for a 
biological pathway, function, or disease.



Testing for Enrichment using the Fisher’s Exact Test
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Reference set

Analysis ready 
molecules

Molecules 
associated with 

a biological 
category

Overlapping molecules

Non-analysis-ready molecules that have been 
annotated to a biological category

i.e. genes that did not pass cut offs

Genes not detected by the technology 
used and are annotated to a biological 
category

Is this overlap larger than 
expected by random 

sampling?



P-Value from the Right-tailed Fisher’s Exact Test
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0

*RNAseq theoretically 
can detect all molecules

P-value = 2.08 x 10-12

We can reject the null hypothesis



• Land Explorer

• Activity plot, pattern search, Analysis Match

Exploring publicly available data

Refresher  on QIAGEN Ingenuity Pathway Analysis

Summary

Agenda
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Interpreting your ′omics data using IPA

• Setting up a comparison analysis

• Upstream regulators

• Causal networks



Activity Plot: compare single entities

• Discover analyses with similar downstream 
activities of a particular node or entity

• Input: one gene, canonical pathway, or other 
“molecule” within IPA

• How: uses all downstream targets of the entity as 
a signature for comparison

Pattern Search: compare networks

• Determine if your pattern of activity is seen 
among a massive collection of expression data

• Input: any network or pathway with multiple 
genes and a pattern

• How: uses the signature you provide to query our 
OmicSoft database

Analysis Match: compare entire studies

• Validate your biological model, find potential 
disease targets for drug repositioning, etc.

• Input: any IPA core analysis

• How: uses canonical pathways, upstream 
regulators, causal networks, and disease 
enrichment as signatures for comparison

Activity Plot, Pattern Search, and Analysis Match

25



Signatures used to match against other analyses

Causal networks

Upstream regulatorsCanonical pathways

Disease enrichment

March 8, 2023 Ingenuity Pathway Analysis 26



• Activity plot, pattern search, Analysis Match

• Land Explorer

Exploring publicly available data

Topics for today’s workshop

Summary

Agenda
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Interpreting your ′omics data using IPA Core Analysis
• Setting up a core analysis

• Canonical pathways

• Comparison analysis

Creating networks from scratch

• Connecting genes in a network

• In silico testing

• Overlay drugs and biomarkers



Software questions and support: ts-bioinformatics@qiagen.com
Sales and licensing questions: bioinformaticssales@qiagen.com
Additional feedback and training: devendra.mistry@qiagen.com

Feedback and contact information

Post-training survey:
https://www.surveymonkey.com/r/QLYLYK8

Trademarks: QIAGEN®, Sample to Insight®, Ingenuity®, IPA® (QIAGEN Group). Registered 
names, trademarks, etc. used in this document, even when not specifically marked as such, 
may still be protected by law. PROM-21206-001 © 2022 QIAGEN, all rights reserved.

mailto:ts-bioinformatics@qiagen.com
mailto:bioinformaticssales@qiagen.com
mailto:devendra.mistry@qiagen.com
https://www.surveymonkey.com/r/QLYLYK8


Data formatting

29
New user training: Large dataset analysis and knowledge base queries using 

QIAGEN IPA



Formatting transcriptomics data before uploading to IPA

IDs (required) Ratio, fold change, etc. (recommended)

Significance (optional)

Observation 1 Observation 2

Common identifier types

• Arrays from Affymetrix, Illumina, etc.

• Gene symbols (Entrez or HUGO)

• Ensembl, RefSeq, UCSC, etc.

Accepted file formats

• .txt (tab-delimited text files)

• .xls, .xlsx, .csv (Excel tables)

• .diff (Cuffdiff output)

IDs are the only required column

Change measurements are needed

for IPA to make activity predictions

30



Formatting proteomics data before uploading to IPA

Common protein IDs

• Ensembl

• Gene symbols (Entrez or HUGO)

• GenPept and GenBank

• International Protein Index

• UniProt and SwissProt

UniProt ID conversion tool:

• https://www.uniprot.org/mapping/

Significance (optional)

Ratio, fold change, etc. (recommended)IDs (required)

Phosphorylation changes (ratio, fold change, etc.) and sites are supported, but these columns must be assigned

Observation 1

31

https://www.uniprot.org/mapping/


Formatting proteomics data before uploading to IPA

Common protein IDs

• Ensembl

• Gene symbols (Entrez or HUGO)

• GenPept and GenBank

• International Protein Index

• UniProt and SwissProt

UniProt ID conversion tool:

• https://www.uniprot.org/mapping/

Significance (optional)

Ratio, fold change, etc. (recommended)IDs (required)

Phosphorylation changes (ratio, fold change, etc.) and sites are supported, but these columns must be assigned

Observation 1
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https://www.uniprot.org/mapping/


Formatting metabolomics data before uploading to IPA

Common metabolite IDs

• CAS registry number

• Human Metabolome Database

• KEGG

• PubChem CID

Metabolite ID conversion tools:

• https://biodbnet-abcc.ncifcrf.gov/db/db2db.php

• https://cts.fiehnlab.ucdavis.edu/batch

• http://csbg.cnb.csic.es/mbrole2/conversion.php

Significance (optional)

Ratio, fold change, etc. (recommended)Multiple ID columns

(optional)

Observation 1

33
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Formatting ‘omics data before uploading to IPA

Observation 1 Observation 2

Accepted file formats:

✓ .txt (tab-delimited text files)          

✓ .xls, .xlsx, .csv (Excel tables 

✓ .diff (Cuffdiff output

34

Analyte identifier REQUIRED 
to explore enrichment 

Change values needed to calculate activity predictions

RNA examples: Gene symbols, array 
identifiers from Affymetrix, Ensembl, etc.

Protein examples: UniProt, GenPept, Gene 
symbols, Ensembl. etc.

Metabolite examples: KEGG, CAS registry 
number, etc. *add multiple columns of ids to 
ensure best mapping

Change value examples: fold changes, ratios, etc.

Significance values: P-values *optional but 
recommended to enable filtering for significance 

Multiple comparisons or 

observations may be 

uploaded in one file



IPA colors and z-scores

35
New user training: Large dataset analysis and knowledge base queries using 

QIAGEN IPA



What do colors mean in IPA?

Pathway or gene activity predicted by IPA

36

ActivatedInhibited

Downregulated Upregulated

Actual measurement of gene expression in your dataset



What do z-scores mean in IPA?

Pathway inhibited

- Z score 

No clear signal 

for prediction

Z score = 0

Pathway activated

+ Z score

37

What IPA expects if pathway 
is activated

Actual dataset 
measurement VS.

How well do the actual measurements match the expected measurements?



Examples of z-scores
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Z-score = 2.4

10/12 measurements match expected

Mostly matching

Signal predominantly points to predicted activation

Z-score = -2.236

4/12 measurements match expected

Mostly anti-matching

Signal predominantly points to predicted inhibition



Z-scores predict activity

39

Compares the EXPECTED gene expression pattern for activation in the knowledgebase to the 
ACTUAL gene expression measurements

Z-scores are used throughout IPA to predict activation or inhibition of:

• Canonical pathways 

• Upstream regulators

• Master regulators

• Diseases and functions

Simplified z-score formula:



Z-score calculation summary
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Compares the EXPECTED gene expression pattern for activation in the knowledgebase to the 
ACTUAL data set gene expression measurements

Does the expected pattern of activation mostly match the 
actual gene expression measurements?

NO! a NEGATIVE Z-score is calculated indicating 
predicted inhibition

Z-score= -2.236

YES! a POSITIVE Z-score is calculated indicating 
predicted activation

Z-score= 2.427



Enrichment in IPA

41
New user training: Large dataset analysis and knowledge base queries using 

QIAGEN IPA



Pathway enrichment: P-value of overlap

42

Universe of molecules in 
reference set

Most perturbed 
molecules in dataset

Molecules 
associated with 

a biological 
category

• Reference set is typically all genes or proteins that 
can be reliably detected by the ‘omics technology 
used

• Most perturbed is a subset of measured 
genes/proteins that were significantly different 
between experimental groups

• Fold change cut offs and p-value cut offs used

• IPA calls these “Analysis-ready molecules”

• Molecules associated with a biological category 
are a set of genes/proteins that the IPA  
knowledgebase has annotated to be important for a 
biological pathway, function, or disease.



Testing for Enrichment using the Fisher’s Exact Test
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Reference set

Analysis ready 
molecules

Molecules 
associated with 

a biological 
category

Overlapping molecules

Non-analysis-ready molecules that have been 
annotated to a biological category

i.e. genes that did not pass cut offs

Genes not detected by the technology 
used and are annotated to a biological 
category

Is this overlap larger than 
expected by random 

sampling?



P-Value from the Right-tailed Fisher’s Exact Test
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0

*RNAseq theoretically 
can detect all molecules

P-value = 2.08 x 10-12

We can reject the null hypothesis



Land explorer

45
New user training: Large dataset analysis and knowledge base queries using 

QIAGEN IPA



How to access Land Explorer data
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1) Click on Genes and Chemicals

2) Type in your gene of interest into the box and click Search

3) The gene name is a clickable link, click to open an IPA gene view 
report in a web browser

Link to Land 
Explorer home 
page



IPA Gene View report
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Click these links to view publicly 
available data in Land Explorer!



Data upload step by step

48
New user training: Large dataset analysis and knowledge base queries using 

QIAGEN IPA



49New user training: Large dataset analysis and knowledge base queries using QIAGEN IPA

1. Click on Create New.



50New user training: Large dataset analysis and knowledge base queries using QIAGEN IPA

2. Click on Core Analysis.



51New user training: Large dataset analysis and knowledge base queries using QIAGEN IPA

3. Click on Upload button.

4. Select the dataset file (.txt, .xls, .xlsx,    
.csv, or .diff) from your computer and 
click the Open button.



52New user training: Large dataset analysis and knowledge base queries using QIAGEN IPA

5. Select Flexible Format 
for the file format from 
the dropdown menu if 
it is not already 
selected.

6. Assign an Array 
Platform used for the 
dataset, if applicable. 



53New user training: Large dataset analysis and knowledge base queries using QIAGEN IPA

7. Assign at least one column as an identifier 
column (“ID”) from the dropdown menu.



54New user training: Large dataset analysis and knowledge base queries using QIAGEN IPA

8. Select the identifier type(s) in the secondary dropdown menu. 



55New user training: Large dataset analysis and knowledge base queries using QIAGEN IPA

9. Assign all the measurements as "Observation 1" (or 
the name chosen by Infer Observations) if they 
represent different value types for one "comparison." 

10. If your dataset contains multiple comparisons 
(observations), then you will need to assign each 
batch of additional columns to Observation 2, 
Observation 3, etc.



56New user training: Large dataset analysis and knowledge base queries using QIAGEN IPA

11.Use the dropdown menus to specify the 
measurement value columns in your 
file. 



57New user training: Large dataset analysis and knowledge base queries using QIAGEN IPA

12.Click the Edit Observation Names 
button to rename the observations. 



58New user training: Large dataset analysis and knowledge base queries using QIAGEN IPA

13. Click the Save button to proceed. 



59New user training: Large dataset analysis and knowledge base queries using QIAGEN IPA

14. Click the OK button to proceed. 



60New user training: Large dataset analysis and knowledge base queries using QIAGEN IPA

15. Save the dataset in the correct folder. 



61New user training: Large dataset analysis and knowledge base queries using QIAGEN IPA

16.Specify the desired type of 
analysis to apply and 
measurement type to base it 
on.                                       
Example: For RNA seq data, 
select Expression Analysis.



62New user training: Large dataset analysis and knowledge base queries using QIAGEN IPA

17.Use the default settings 
(recommended) or enter your own 
settings. 



63New user training: Large dataset analysis and knowledge base queries using QIAGEN IPA

18. In the Set Cutoffs section, enter 
cutoff values that are suited to your 
particular dataset. For example, you 
might enter 0.05 as a p-val cutoff.

19.The final number of “analysis-ready” 
molecules that pass your cutoffs 
ideally does not exceed 
approximately 3000 and must not 
exceed 8000.

20.Click Run Analysis.



64New user training: Large dataset analysis and knowledge base queries using QIAGEN IPA

21. Save the analysis in the correct folder. 



65New user training: Large dataset analysis and knowledge base queries using QIAGEN IPA

22.Dataset files and analyses will be 
saved in the Project Manager 
window.



66New user training: Large dataset analysis and knowledge base queries using QIAGEN IPA

23.Access Graphical Summary, 
Canonical Pathways, Upstream 
Analysis and Diseases & Functions 
using the tabs



IPA Analysis Tabs

67March 8, 2023



Summary Tab

68March 8, 2023

Top 5 for all analysis modules and a quick high-level look at your data 



Graphical Summary Tab

69March 8, 2023

Graphical display of the top biological themes and features within your data with added AI inferences (dotted lines) 



Pathways Tab

70March 8, 2023

Metabolic and cell signaling pathways that are enriched in your data with activity prediction

Change chart 
characteristics

Change chart 
view

Export data or 
picture

Click on bar to 
display chart 

below

Genes in data 
set annotated 

to selected 
pathway

View network 
map of 

pathway

Your 
experimental 

data 
measurements

Expected by 
IPA if pathway 
were activated

Compared in 
z-score 

calculation



Regulator 
predicted by 

IPA using 
patterns seen 
in your data 

(no 
measurement)

Upstream Analysis Tab

71March 8, 2023

Regulators that may be contributing to the signal observed in your data. Some have been measured in your dataset and some have 
been predicted by IPA

** ALL COLUMNS ARE FILTERABLE**

Immediately 
upstream of 

dataset genes 
regulators

One 
additional 

level 
upstream of 
regulatory 
networks

Measurement 
from your 
dataset for 

this regulator

Activity 
prediction

Genes that 
this regulator 

targets 
present in 

your filtered 
dataset

P-value of 
significance

Filter icons

ExportExport

Activity 
prediction

Highlight row 
and click to 
display at 

network map



Diseases & Functions Tab

72March 8, 2023

Diseases and functions that may be key to the biology in your experimental data based on patterns of expression observed

Organized by 
biological 
themes

Color is 
activity 

prediction; 
size of square 
is p-value but 

can be 
changed

Significance 
of enrichment

Genes from 
dataset 

involved in 
disease or 
function

Highlight row 
and click to 
display at 

network map



Regulator Effects Tab
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Ties dataset molecules and regulators to a predicted phenotypic outcome

Disease or 
function 

Network of 
molecules 

and regulators 
that are 

predicted to 
be involved in 

diseases & 
functions

How matching 
your data is 

with the 
expected 

directions in 
IPA for the 
diseases & 
functions 
they’re 

predicted to 
effect

Genes from 
dataset 

involved in 
disease or 
function

Regulators 
involved in 

network

Known 
connections 

in IPA 
between 

regulator and 
disease & 
function-
discover 

novel 
relationships



Networks Tab
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Networks constructed from your dataset with level of connectivity prioritized

Network of 
highly 

connected 
molecules, 

click to open 
network map

Molecule in 
bold is in your 

dataset; 
unbolded

have been 
added to 
maximize 

connectivity

Based on a p-
value 

calculation 
how likely 
molecules 

exist as part 
of a network 
than chance 

alone

Disease or 
function 

predicted to 
be an 

outcome



Analysis Match Tab

75March 8, 2023

Matches your core analysis against public datasets in IPA as well as previously run core analyses and returns similar and dissimilar 
datasets based on 4 core analysis features: CP, UR, CN, DE

**All columns are filterable**

Positive z-score: Pink: matching Negative z-score: Blue: antimatching

Public and 
previously run 
analyses with 
matching or 
antimatching

results

Double click 
to open core 

analysis

Link to Land 
Explorer to 

view volcano 
plot of 

comparison
UR: Upstream 

Regulators

CN: Causal 
Networks

DE: 
Downstream 
effects (i.e. 

diseases and 
functions

Average z-
score from all 

4 analysis 
features

CP: 
Canonical 
Pathways
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IPA Help Resources
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Detailed legend for all 
colors, shapes, symbols, 

lines, etc in IPA

Online help, videos, and 
tutorials

Returns Quick Start menu 
to your screen with helpful 

workflow guides

Previous webinar and training recordings

https://tv.qiagenbioinformatics.com/

Technical support: ts-bioinformatics@qiagen.com

Latest news and updates 
in IPA

Video and help page 
tailored to the topic 
currently visualized

https://tv.qiagenbioinformatics.com/

