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About	
  IPA	
  	
  
	
  

®

IPA is a cloud-based software application that enables you to analyze data derived from expression and
SNP microarrays, RNA-sequencing, proteomics and metabolomics experiments, and small-scale
experiments (such as PCR) that generate gene lists. It also enables you to search for targeted
information on genes, proteins, chemicals, diseases, and drugs, as well as build your own biological
models. IPA’s data analysis and experimental modeling enables you to understand the significance of
®
your data or target of interest in relation to larger biological or chemical systems, backed by the Ingenuity
Knowledge Base, a uniquely structured repository of biological and chemical Findings, and then generate
custom reports to communicate and share your insights with collaborators.

March	
  2015	
  
	
  
	
  

What’s	
  New	
  in	
  the	
  IPA	
  Spring	
  Release	
  (March	
  2016)	
  
Quickly compare results across ‘omics datasets on networks and pathways
Identify significant trends in genes involved in a pathway or network across conditions such as time or
dose and elucidate possible mechanisms driving gene expression results with both variant gain or loss of
function and expression results. Visualize multiple ‘omics datasets simultaneously on IPA networks and
pathways.
•

Overlay multiple gene expression datasets/analyses on a canonical pathway (or on any collection
of genes) simultaneously to see how genes are regulated across various conditions. Visualize
multiple measurements at once—for example both Fold Change and the Intensity of the expression
(e.g. RPKM in the case of RNA-seq data) as shown in Figure 1.

Fig 1. Three RNA-seq time points taken during in vitro mouse cardiomyocyte development overlaid on the
Integrin Signaling Pathway (zoomed in). As the cells differentiate from embryonic stem cells into beating
cardiomyocytes in vitro, a number of genes on this pathway are progressively upregulated. Several genes in the
myosin subunit regulatory light chain family are upregulated over the time course. The new bar charts can show
multiple measurements and datasets at one time to give you more insight into the details of the differential
expression. In this example both the RNA-seq fold change and the intensity (RPKM) across the three analyses are
shown. From this visualization, one can deduce that Myl7 becomes much more highly expressed than Myl2 (RPKM
~3800 vs ~115), even though Myl7 has a lower fold change than Myl2 (~955 vs. ~19,149). The fold changes alone
don’t reveal this level of detail across the time points.
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IPA also presents the multi-dataset / multi-measurement results in a table view that can be exported.
Figure 2 shows an example of a portion of that table:

Fig 2. Clearly identify trends across genes, conditions, and datasets with the exportable table view. The same
genes shown in Figure 1 above are shown here in the new table view within the Overlay Datasets, Analyses & Lists
tool, though in this table a line is drawn to connect the bars when possible to help visualize patterns.

•

Elucidate possible mechanisms driving gene expression results by simultaneously overlaying
both gene expression analysis and variant loss/gain datasets on a pathway or network. In this way
you can see which genes are differentially expressed and harbor potentially deleterious variants.
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Average
expression:
~5-fold increase

Predicted deleterious
variants in all three
patients

Fig 3. Uncover possible mechanisms driving gene expression results. RNA-seq gene expression data from
three hepatocellular carcinoma (HCC) patients was used to predict that the NONO protein is inhibited. Expression
from the three patients was processed in Biomedical Genomics Workbench (BxWB) and then analyzed in IPA, which
led to the prediction of NONO inhibition using Causal Network Analysis. Variants were also called on the transcript
sequences from these patients using BxWB and analyzed using Ingenuity Variant Analysis. All three patients were
found to have potentially deleterious frameshift and missense variants in the NONO gene. Data from both BxWB and
Variant Analysis were exported directly to IPA. The three green bars in Figure 3 correspond to predicted loss of
function variants for each of the patients, and the red bar indicates that the expression was upregulated in the
patients, perhaps as a compensatory mechanism for loss of function. NONO has been found to be mutated in a
number of cancer types.

•

The new overlay is useful even when showing a single dataset or analysis
• The table and bar charts enable you to see multiple measurements for each gene at once.
• The Matching Molecules table shows the “Display name” for genes on the pathway which
sometime differ from the genes’ official gene symbols. For example, in the pathway image shown
below, the gene FERMT2 (gene symbol) from the dataset is displayed as KIND2 (common name)
on the pathway. The Matching Molecules table makes it easy to make the connection between
the gene symbol and common names often used in publications.
• Frequently a gene from the dataset will be part of a group (gene family) or protein complex on a
Canonical Pathway with a name that differs from the individual gene symbol. Again the Matching
Molecule table enables you to easily determine to which node(s) it belongs to on the pathway.
Tip: You can quickly find the corresponding gene in the pathway by selecting it in the Matching
Molecules table which outlines the matching node(s) in dark blue on the pathway image to the right of
the overlay panel (not shown below).
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Fig 4. The Matching Molecules table can be used to translate the name of the gene in your dataset (the
official gene symbol) to the name that is displayed on the Canonical Pathway if they happen to be different.
The gene FERMT2 from the dataset is displayed as KIND2 on the pathway.

Other Application Improvements
	
  

o

Easier-to-understand metabolic pathways
Now it’s easy to see which enzymes or enzyme families catalyze each step in IPA’s metabolic pathways;
reactions are now labeled with enzyme names rather than E.C. numbers.
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Figure 5. Fatty Acid Beta-oxidation metabolic pathway showing enzyme names instead of EC numbers.
Enzyme family nodes (the double bordered diamonds) are now shown with protein names (such as 3-hydroxyacetylcoA dehydrogenase) rather than E.C. numbers. The E.C. numbers can be found as synonyms of each group and can
be seen by hovering over a node, double clicking one, or going to a node’s Gene View page.	
  
	
  

o

Enhance your pathway exploration by selecting & expanding multiple groups at once
Canonical Pathway diagrams often contain nodes that represent groups (gene families). Now you can
expand more than one node at a time to display which genes or proteins they contain. Just select a
subset (or all) of the nodes on a pathway and right-click and select “Show members/ Membership” to
expand to reveal their members. The added nodes are automatically laid out in a circular “cloud” pattern
in one area on the pathway. Hint: sometimes it helps to expand small sets of nodes at a time to control
the way the member nodes are laid out.
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Figure 6. Fatty Acid Beta-oxidation metabolic pathway with all groups expanded. Enzyme family nodes were
expanded all at once to show their individual gene members (fuchsia colored above).
	
  

o

Quickly focus on upstream regulators of interest by filtering in Upstream Regulator Analysis
Now you can filter the Upstream Regulator Analysis results table by the name of the regulator of interest
to display only those rows of importance to your area of study. You may use the asterisk as a wildcard to
find all that match.

Figure 7. Filtering an Upstream Regulator Analysis results table. A new filter has been added to the leftmost
column of the table enabling you to enter a gene or chemical name in order to include or exclude rows with matching
regulator names. You may use a wild card (*) as shown.

o

Focus your Core Analyses by reducing the types of molecules that are used
In some cases, it may be desirable to eliminate certain type(s) of molecules from participation in your
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Core Analysis, especially in Causal Networks, Mechanistic Networks, or Interaction Networks. For
example, since you cannot directly measure the expression of groups (gene families) or protein
complexes in gene expression experiments, you may want to avoid including them in the networks that
are generated in Core Analysis. Therefore, Core Analysis now provides a filter “accordion” option to
select node types to include or exclude from the analysis.

Figure 8. Core Analysis setup window with the new Node Types filter. A new section (accordion) enables you to
customize the types of molecules that are used in your analyses. In the image above, groups and complexes have
been excluded from the analysis, meaning that groups and complexes will not be included in Causal Network
Analysis, Upstream Regulator Analysis, Mechanistic Networks, or Interaction Networks.

The figure below shows the same master regulator from Causal Network Analysis from two different
analyses, the top one with groups and complexes included, and the bottom network with them excluded.
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Figure 9. Example of using the new Node Type filter to exclude groups and complexes from a Core Analysis.
Several groups (nodes with double outlines, indicated with red arrows above) are not used to create the network on
the bottom.

Important note: Keep in mind that selections that you make in this new accordion limit the node types that
IPA adds into networks and that are scored from your dataset against pathways and in functional
analysis. If you exclude kinases for instance, then the kinases that were differentially expressed in your
dataset will not be allowed to participate in the analysis, and will not be scored against canonical
pathways, diseases and functions, and will not be included IPA’s networks.
	
  

o

Improved control over the color scale for networks and pathway overlay in Comparison Analysis
Now you can manually enter a range for the color scale for a Gene Heatmap in Comparison Analysis. For
example, you can type in -10 to 10 for expression fold change, which will mean that the green color will
saturate (e.g. be at its brightest) at genes with -10 fold or lower fold change, and the red will saturate at
genes with +10 or higher fold change. Furthermore, the corresponding color range on the pathway or
network shown in the right panel in Comparison Analysis now adjusts to match the range settings.
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Figure x. Improved range slider. In this Comparison Analysis, the color range has been set manually to fold change
-1000 to 1000 and the heat map and pathway image colors are automatically set to that range.

o

Enhance performance of large Comparison Analyses with higher memory settings
With this release, if you are running IPA on a 64-bit computer with ample installed and available RAM, we
recommend you set IPA to use 4000, 6000, or even 8000 Mb of RAM in the IPA preferences panel if you
work with large Comparison Analyses. This will improve performance when opening and navigating large
analyses, especially if comparing many analyses that contain a significant number of causal networks.
Note: Regardless of how you use IPA we recommend that you set IPA to use at least 1000 Mb (rather
than the default 750 Mb) if you have enough available RAM to do so.

Content	
  Updates	
  
~95,0000 new findings (bringing total to nearly 5.5 million findings), including:
•
•
•
•
•
•
•
•
•
•
•

~54,000 new Expert findings
~700 new ExpertAssist findings
~28,000 new mutation-to-disease findings from ClinVar
~5000 new cancer mutation disease association findings from COSMIC
~2300 new protein-protein interactions from the BioGRID database
~2000 new disease-to-drug findings from ClinicalTrials.gov
~1400 new disease target findings from ClinicalTrials.gov
~2200 new gene-to-biological process assertions from Gene Ontology (GO)
~600 new mouse knockout-to-phenotype findings in Mouse Genome Database (JAX Labs)
~600 new protein-protein interactions from the IntAct database
~160 gene-to-disease findings from OMIM
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Support for additional microarray:
Agilent chip: SurePrint G3 Human GE v3 8x60K Microarray
Mapping and Gene Models
Identifier source versions:
Affymetrix:
na35 (01/18/2016)
Agilent:
various (as of 01/18/2016)
DBSNP:

b146 (bovine, dog, human, mouse, rat)
b145 (chicken)
b142 (zebrafish)
b138 (Arabidopsis, nematode)
b137 (drosophila)
(http://www.ncbi.nlm.nih.gov/projects/SNP/snp_summary.cgi)

EntrezGene:

01/18/2016

Ensembl:

Ensembl 83 (12/2016)
(http://uswest.ensembl.org/info/website/archives/index.html)

Genbank:

NCBI-GenBank Flat File Release 211 (12/18/2015)
(ftp://ftp.ncbi.nih.gov/genbank/release.notes/)

HGNC:

01/18/2016

HomoloGene:

HomoloGene Release 68 (04/09/2014)
(http://www.ncbi.nlm.nih.gov/homologene/statistics/)

Illumina:

10/25/2010

MirBase:
RefSeq:

version 21 (June 2014)
Release 72 (11/05/2015)
(ftp://ftp.ncbi.nlm.nih.gov/refseq/release/release-notes/archive/)

UCSC18hg:
UCSC19hg:

3/2006
GRCh37 (2/2009)

Unigene:

Human(#236), Mouse(#194), Rat(#195), Bovine (#100), Chicken (#46), Dog
(#25), Fruitfly (#75), Nematode (#52), Zebrafish(#126), Arabidopsis(#74)
(ftp://ftp.ncbi.nih.gov/repository/UniGene/, log files)

Uniprot:

UniProt release 2015_12, 12/09/2015
(ftp://ftp.uniprot.org/pub/databases/uniprot/previous_releases/)

Gene model source versions:
Hg38/mm38:
Ensembl Human:
Homo_sapiens.GRCh38.83.gtf.gz
Ensembl Mouse:
Mus_musculus.GRCm38.83.gtf.gz
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RefSeq human:
RefSeq mouse:

GCF_000001405.32_GRCh38.p6
GCF_000001635.24_GRCm38.p4

Hg19/mm10 from UCSC:
th
Ensembl Human:
April 7 2014
th
Ensembl Mouse:
April 7 2014
RefSeq Human:
RefSeq Mouse:

th

June 30 2014
th
June 30 2014

Minimum System Requirements
Minimum Software Requirements:
PC
OS

Windows XP SP2 or later
Windows 7
Windows 8
Windows 10

Browser

IE6 or later
Firefox 5 or later
Chrome 10 or later
Safari 5.0.5 or later

Java (JRE)

§

Mac
OS

JRE 1.7.0_xx
JRE 1.8.0_xx
OS 10.11 El Capitan
OS 10.10 Yosemite

Browser

Firefox 33 or later
Safari 7 or later
Chrome 10 or later

Java (JRE)

§

JRE 1.8.0_xx
JRE 1.70_xx

Minimum Hardware Requirements:
◦
◦
◦
◦

PC – 1.25GHz, 2GB RAM (for lightweight usage of IPA)*
PC – 2GHz, 4GB RAM (Recommended)
Mac – 1.25GHz, 2GB RAM (for lightweight usage of IPA)*
Mac – 2GHz, 4 GB RAM (Recommended)

Minimum Screen Resolution of 1024×768
*Lightweight usage of IPA includes search, build/overlay operations and small dataset upload and analysis creation.
For larger analyses and comparison analyses, IPA requires more memory and having the recommended memory
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resources is necessary.
For Advanced Analytics (Causal Network Analysis, BioProfiler, and Relationship Export):
TM
Core i5 processor or equivalent running at 2 GHz or higher with 64-bit OS and Java, and at least 3 GB RAM free
for Java. Screen resolution of at least 1280×800.
Notes:
•

§

We recommend that you install the IPA client on your computer with this installer:
https://analysis.ingenuity.com/pa/installer/select. The installed IPA client still requires you to have internet
access to launch but does not require you to install Java (a JRE) or to launch IPA from a web browser.

•

Alternatively you can launch IPA using Web Start, which requires an up to date version of Java installed on
your computer and is launched from a browser at this URL: https://analysis.ingenuity.com. Help on installing
and/or launching IPA can be found here:
o Mac: http://ingenuity.force.com/ipa/articles/Feature_Description/Running-IPA-on-Mac
o Windows http://ingenuity.force.com/ipa/articles/Feature_Description/Running-IPA-on-Windows

•

Due to Microsoft’s discontinuation of support for the Windows XP operating system in April 2014, the
Ingenuity Apps Team at QIAGEN has transitioned to legacy support for Ingenuity Pathway Analysis (IPA) on
XP. IPA will continue to function on the XP operating system and we anticipate no issues. However, we
recommend that you upgrade to a newer operating system as soon as possible. With this reduced support
for XP the IPA team will continue to investigate any reported defects and attempt to offer workarounds for
any identified issues if they arise due to XP.

