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• Introduction to QIAGEN Ingenuity Pathway Analysis

• Search in IPA

• Analyzing germline mutation using IPA
- Data format
- Data upload and analysis setup
- Core analysis

• Querying IPA’s Knowledge base 
- Custom network construction
- Contextualization using public data

• Summary
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IPA Training Account  & Demo Data

Download website: https://tinyurl.com/GGAIPA

Dataset: https://tinyurl.com/IPAslideshare

Client: (IPA Login)

3

Account: XX@gate.sinica.edu.tw

(xx is your email account)

Password: your password

mailto:XX@ncku.edu.tw
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Training account

4

Training account activation code and link by e-mail, please notices your mailbox 
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Activation code and link
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IPA Download webpage
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Choose your IPA installer
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In 2023, 303 literatures 

Transcriptomics Genomics proteomics metabolomics

4,153 results

IPA publication
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Ingenuity Pathway Analysis is powered by QUAIGEN knowledge base
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QIAGEN IPA Analysis Match and Land Explorer
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Why are we using IPA?
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What is the difference?

pathwayYour

dataset

Disease

function

Relationship
With other 

Observation

What are the 
relationship 

between each 
molecules?

What do they 
relate to each 

other?
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Using IPA to Discover Relationships in Experimental Data
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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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Multi-omics data analysis using QIAGEN IPA
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QIAGEN IPA – a dual approach to data analysis 
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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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• 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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• Through DiseaseState filter, to observe the expression difference of EGFR gene in cancer type 
in TCGA

• Select a specific experimental group to view more detailed information.



Sample to Insight

SURVIVAL ANALYSIS RESULT IN TCGA DATASET

TCGA_B38_GC33
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Diseases regulation
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Dataset and analysis search

22

1
2

3

4



Sample to Insight

23

Volcano plot 

What’s new in the IPA winter release (Dec 2023)
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Easy to find relationship summary 

What’s new in the IPA winter release (Dec 2023)
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Causally scoring a My Pathway.

Easy to find relationship summary 

What’s new in the IPA winter release (Dec 2023)
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What’s new in the IPA winter release (Dec 2023)
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What’s new in the IPA winter release (Dec 2023)
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What’s new in the IPA winter release (Dec 2023)
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Explore eight new and two updated pathways

New Ingenuity signaling pathways

• BBSome Signaling Pathway

• Folate Signaling Pathway

• HEY1 Signaling Pathway

• IL-27 Signaling Pathway

• Sleep NREM Signaling Pathway

• Sleep REM Signaling Pathway

• UFMylation Signaling Pathway

• WNT/SHH Axonal Guidance Signaling Pathway

Existing pathways updated to include an activity pattern

• Eicosanoid Signaling Pathway

• Gap Junction Signaling Pathway

What’s new in the IPA winter release (Dec 2023)



Sample to Insight

30

Addition of >168,000 new findings (bringing the total in IPA to over 13.1 million)

>143,000 Expert findings (from literature curation)

>12,600 protein-protein interaction findings from BioGrid

>4,700 cancer mutation findings from ClinVar

>3,900 protein-protein interaction findings from IntAct

>1,700 drug-to-disease findings from ClinicalTrials.gov

>1,200 target-to-disease findings from ClinicalTrials.gov

>600 gene-to-disease findings from the Online Inheritance in Man (OMIM)

>300 findings from Clinical Genome Resource (ClinGen)

>100 Gene Ontology findings

>50 newly mappable chemicals

What’s new in the IPA winter release (Dec 2023)
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149,657 expression datasets (2,436 added)

What’s new in the IPA winter release (Dec 2024)
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Hand on Case Study
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Comprehensive germline genomic profiles 

of children, adolescents and young adults 

with solid tumors
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Germline variants profile data
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In a study of 1,507 C-AYA patients with solid tumors, 12% had pathogenic 
variants in known cancer-predisposing genes (KCPG), and 61% had such 
variants in non-KCPG genes like PRKN, SMARCAL1, and SMAD7. 
Pathway analysis pinpointed p53 as a key network. Drug-target analysis 
revealed that 1/3 of patients with germline P/LP variants had druggable 
alterations, with over half from non-KCPG genes, emphasizing the 
significance of considering candidate genes for targeted therapies.

Fig. 2 Distribution of germline pathogenic/likely pathogenic (P/LP) mutations in children, 

adolescents, and young adults (C-AYA) with solid tumors

Akhavanfard, S., Padmanabhan, R., Yehia, L. et al. Comprehensive germline genomic profiles of children, 
adolescents and young adults with solid tumors. Nat Commun 11, 2206 (2020). 
https://doi.org/10.1038/s41467-020-16067-1
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Pathway analysis results
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Upload dataset format

35



Sample to Insight

Supported Identifiers for Data Upload

Vendor IDs Gene Protein Transcript microRNA SNP Chemical

Affymetrix
(na36)

Entrez Gene
(2020/10)

GenPept
Ensembl

(101)
miRBase 
(mature)

Affy SNP 
IDs

CAS Registry 
Number

Agilent
GenBank

(239)

International
Protein Index 

(IPI)

RefSeq
(human、

mouse)

miRBase 
(stemloop)

dbSNP HMDB

Life Tech 
(ABI)

Symbol-human
(HUGO/ HGNC, 

EG)

UniProt/ 
Swiss-Prot
Accession
(2020_03)

UCSC (hg18) KEGG

Codelink
Symbol- mouse 

(EG)
UCSC (hg19) PubChem CID

Illumina
Symbol- rat 

(EG)
UCSC (hg38)

Ingenuity GI Number

UniGene
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Get more complete mapping during dataset upload!
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Variants upload format
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Gene 

symbol

ACMG value

Allowable values are:

-2 benign

-1 likely benign

0 uncertain significance

1 likely pathogenic

2 pathogenic

GWAS rs id 
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Upload dataset
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Upload dataset
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Upload dataset
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Core analysis
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RUN
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Core analysis report
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Pathway bubble plot 
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HDR through MMEJ

TP53
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Upstream Analysis
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Chemical drug upstream
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Disease & function
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Network
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Molecular 
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Draw customer pathway
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Summary: Evaluating your’s omics data using IPA
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Better Care with Better Knowledge

Bioinfo@GGA.ASIA
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若有需要進一步的資訊或在使用軟體上遇到問題歡迎聯繫以下窗口:

席佩妤業務專員 CleoHsi@gga.asia   02-2795 1777 #3019

熊嘉妮專案主任 ChristineHsiung@gga.asia  02-2795 1777 #3028


