
Sample to Insight

Bioinfo@GGA.ASIA

1

Multi-omics analysis and knowledge base queries using QIAGEN IPA

Cleo Hsi 

Christine Hsiung



Sample to Insight

Choose your IPA installer
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IPA Installer Download (ingenuity.com)

https://analysis.ingenuity.com/pa/installer/select
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System Requirements
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Operating systems

É Windows operating systems:

Ä Windows 11, 10, 8

É Mac operating systems:

Ä macOS Sonoma, Ventura, Monterey

É Internet browsers:

Ä Firefox 91 or later*

Ä Safari 16 or later*

Ä Chrome 110 or later*

Ä Microsoft Edge 94 or later*

É Java runtime environment (JRE; not needed if you install the IPA client):

Å JRE 8 to 10

Hardware

ÅCoreTM i5 processor or equivalent running at 2 GHz or higher with 64 -bit OS and Java

ÅMinimum at least 3 GB RAM free for Java

https://java.com/en/
https://analysis.ingenuity.com/pa/installer/select
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Introduction to pathway analysis

What is QIAGEN Ingenuity Pathway Analysis

ÅIntroduction of Ingenuity Pathway Analysis

ÅWhatôs new in Ingenuity Pathway Analysis

Test hypothesis in silico

Interpreting your ǋomicsdata using IPA

Å Data upload and analysis setup

Å Canonical pathways and upstream regulators

Å Comparison analysis

Å Diseases and functions/Tox analysis

Creating networks from compare molecules

Summary

Agenda
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Khatri, Sirota, and Butte. PLoSComp Bio. 2012.

Introduction of pathway analysis
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https://doi.org/10.1371/journal.pcbi.1002375
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QIAGEN ïfrom Sample to Insight

An example: Analyzing variant data from Sample to Insight

Sample to data

NGS library prep 
Sequencing

ÅPlatform- and assay-agnostic

ÅWhole genome, whole exome, 
custom panels

Data to information 

Normalization and quality control 

Read mapping

Variant calling

ÅQIAGEN CLC Genomics
Workbench, Server and
Cloud Computation

BaseSpace ad Amazon Web
Service integration

Information to knowledge

Data integration 

Metadata exploration 

Differential expression

ÅQIAGEN OmicSoft 
Suite, Lands, and APIs

Curated experiments

ÅQIAGEN OmicSoft Lands:
OncoLand, DiseaseLand,
Single Cell Land

Knowledge to insight

Interpretation 

Pathway analysis

ÅQIAGEN IPA

Variant interpretation

ÅQCI Translational, HSMD,
HGMD and COSMIC

Portfolio designed to transition complex ǋomicsdata into high-value actionable insights without the need for deep expertise
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Why are we using Qiagen Ingenuity Pathway analysis?
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Your

dataset

What are the 
relationship 

between each 
molecules?

What do they 
relate to each 

other?

PDE6A

SLC6A14

LPCAT1

C2

CFB

REG4

CD55

TIMP1

DPP10

PDIA4

PRKG2

NAT8B

SHISA5

LCN2

CDH3

ACAT1

NAALADL1

APOBEC3B

NMT2

KYNU

TMEM63C

S100A11

PI3

CDC25B

CNNM2

CHRNA1

LRRN2

RMDN2

CNTFR

CDC14A

C7orf31

BACE2

CXCL1

SLC36A1

WDR78

PKM

Disease

Function

Pathway

Network

Public 
/commercial

database

Machine 
learning

Drugs and 
chemicals

ORA/FCS/Topology
Pathway Analysis
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What Can We Achieve with IPA?
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1. Canonical pathway

2. Machine Learning 

disease pathway

3. Disease and function

4. Upstream regulator

5. Regulate effect

6. Network

Å Biomarker

Å Drug 
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Publication using Qiagen Ingenuity Pathway Analysis
June 21, 2023

9

transcriptomic

proteinomics

Single-cell RNA-seq

metabolomics

From 2019-2025

1,738 literatures

GWAS
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Ingenuity Pathway Analysis is powered by QIAGEN knowledge base
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Using IPA to Discover Relationships in Experimental Data

Gene 
Protein

Metabolite
Drug

Gene 
Protein 

Metabolite
Drug

Biomarker

Pathway Toxicity

Function

Disease
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Every connection in IPA is backed by literature findings
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Species Support within IPA
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V Atlantic Salmon (Salmo salar)

V Thale cress (Arabidopsis thaliana)

V Bat (Greater horseshoe bat, Rhinolophus ferrumequinum)

V Brewer's yeast (Saccharomyces cerevisiae)

V Cat (domestic, Felis catus)

V Chicken (Gallus gallus)

V Chimpanzee (Pan troglodytes)

V Chinese hamster (Cricetulus griseus)

V Cow (Bos taurus)

V Crab-eating macaque (Macaca fascicularis)

V Dog (Canis lupus familiaris)

V Fission yeast (Schizosaccharomyces pombe)

V Fruit fly (Drosophila melanogaster)

V Golden hamster (Mesocricetus auratus)

What species identifiers are accepted for analysis by IPA?

V Guinea pig, domestic (Cavia porcellus)

V Horse (Equus caballus)

V Human (Homo sapiens)

V Mouse (Mus musculus)

V Pig (Sus scrofa)

V Rabbit (Oryctolagus cuniculus)

V Rainbow trout (Oncorhynchus mykiss)

V Rat (Rattus norvegicus)

V Rhesus Monkey (Macaca mulatta)

V Roundworm (Caenorhabditis elegans)

V Sheep (Ovis aries)

V Western clawed frog (Xenopus tropicalis)

V Zebrafish (Danio rerio)

Orthologs Gene from NCBI Eukaryotic Genome 

Annotation Pipeline
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Supported Identifiers for Data Upload

Vendor IDs Gene Protein Transcript microRNA SNP Chemical

Affymetrix
(na36)

Entrez Gene
(2023/8)

GenPept
Ensembl

(110)
miRbase
(mature)

Affy SNP IDs
CASRegistry 

Number

Agilent
GenBank

(257)

International
Protein Index 

(IPI)

RefSeq
(human̡

mouse)

miRBase 
(stemloop)

dbSNP HMDB

Life Tech (ABI)
Symbol-human

(HUGO/ HGNC, EG)

UniProt/ Swiss-
Prot Accession

(2022_02)
UCSC (hg18) KEGG

Codelink
Symbol- mouse 

(EG)
UCSC (hg19) PubChemCID

Illumina Symbol- rat (EG) UCSC (hg38)

Ingenuity GI Number

UniGene

14

Get more complete mapping during dataset upload!
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Multi-omics data analysis using QIAGEN IPA
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Multi-Omics Analysis using IPA

Integrate and compare genomics, transcriptomics, proteomics and metabolomics data to see the big 
picture on your focus research
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Transcriptomics, proteomics and metabolic changes in the postnatal mouse 
heart identified by QIAGEN IPA and OmicSoft

https://go.qiagen.com/IPA-multi -omics-analysis-webinar

https://go.qiagen.com/IPA-multi-omics-analysis-webinar
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QIAGEN IPAïa dual approach to data analysis

With dataset Without dataset

Å Find connections in your data Å Search and explore the QIAGEN Knowledge Base

Å Identify novel biomarkers Å Test hypothesis in silico

ÅUncover key targets and regulators Å Identify degree of novelty in a hypothesis

ÅDiscover novel disease mechanisms

Å Compare across experiments

17

5/7/2025
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Create networks from scratch and test activity in silico

New feature:
Cells and Tissues overlay

Predict cell types 
associated with the genes 

on your network or 
pathway using data from 
The Human Protein Atlas

ÅSearch for genes

ÅBuild: grow (molecular or disease a 

function)

ÅOverlay: Molecule activity predictor,

Drug, Cells & Tissues

ÅDrug: IPAChem View

18

5/7/2025
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QIAGEN IPA Analysis Match and Land Explorer
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IPA with OmicSoft Land Explorer
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IPA with OmicSoft Land Explorer
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IPA Gene View :OmicSoft Land Explorer

Choose which you want
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IPA with OmicSoft Land Explorer
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Å TCGA-B38-G33

Land selection Search bar

Metadata 

filtering

View controller

Download data for current view

View selection
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IPA with OmicSoft Land Explorer
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Å Through DiseaseState filter, to observe the expression difference of EGFR gene in cancer type 
in TCGA

Å Select a specific experimental group to view more detailed information.
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SURVIVAL ANALYSIS RESULT IN TCGA DATASET

TCGA_B38_GC33
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Diseases and Function
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Analysis matching

Automatically discover other IPA Core Analyses with similar (or opposite) biological results as compared to yours, to help 
confirm your interpretation of the results or to provide unexpected insights into underlying shared biological mechanisms

This Photo by Unknown 

Author is licensed under 

CC BY-NC

compare

Donor 

datasets
Your 

datasets
Analysis Analysis
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https://www.pngall.com/storage-png/download/53843
https://creativecommons.org/licenses/by-nc/3.0/
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Mapping Your Results to OmicSoft Datasets by IPA Analysis Match
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z-scores

similar opposite

OmicSoft datasets

& metadata

Cell & TissueProject

Analysis matching

Datasets 

information
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Analysis Match
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Dataset and analysis search
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1
2

3

4
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OmicSoft data storage and analysis in IPA

Graphical summary

You can also use the repository without your own analysis, just by searching 

for available analyses of interest.
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Whatôs new in the QIAGENÈ Ingenuity Pathway Analysis Fall Release (2024)

1. Upload your data 

From SRA or your files

2. Align and count 

Align to genome (more than 20 species)

Normalization counts

3. Create experiment

Evaluate Differential gene expression 

For the easy three step

You can analyze your RNA-seq 

via IPA

RNA-seq analysis portal 
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Whatôs new in the QIAGENÈ Ingenuity Pathway Analysis Fall Release (2024)

RNA-seq portal results
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IPA interpret
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Whatôs new in the QIAGENÈ Ingenuity Pathway Analysis Fall Release (2024)
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IPA interpret
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IPA interpret canonical pathway bar chart (2025 spring release) 
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Positive ZNegative Z


