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IPA Training Account  & Demo Data

Download website: https://analysis.ingenuity.com/pa/installer/select
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Account: XX@gate.sinica.edu.tw

(xx is your email account)

Password: your password

mailto:XX@ncku.edu.tw
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Choose your IPA installer
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System requirements
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Operating systems

• Windows operating systems:

◼ Windows 11, 10, 8

• Mac operating systems:

◼ macOS Sonoma, Ventura, Monterey

• Internet browsers:

◼ Firefox 91 or later*

◼ Safari 16 or later*

◼ Chrome 110 or later*

◼ Microsoft Edge 94 or later*

*older internet browsers are still likely to work

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

◼ JRE 8 to 10

Hardware

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

•Minimum at least 3 GB RAM free for Java

https://java.com/en/
https://analysis.ingenuity.com/pa/installer/select
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Interpreting gene lists

• Genome-Scale Analysis (Omics)
• Genomics, Proteomics

• Tell me what's interesting about these genes

?

Ranking or 

clustering

66
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Interpreting gene lists

Ranking or 

clustering

Eureka! New 

heart disease 

gene!Prior knowledge about 

cellular processes

4

Analysis 

tools

• Genome-Scale Analysis (Omics)
• Genomics, Proteomics

• Tell me what's interesting about these genes
• Are they enriched in known pathways, complexes, functions

5/17/2024

77
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Pathway and network analysis

• Save time compared to traditional approach

my favorite gene

5/17/2024

8
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Pathway and network analysis

• Helps gain mechanistic insight into ‘omics data
• Identifying a master regulator, drug targets, characterizing pathways active in a 

sample

• Any type of analysis that involves pathway or network information

• Most commonly applied to help interpret lists of genes

• Most popular type is pathway enrichment analysis, but many others are 
useful

9

5/17/2024
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• The data generated by an experiment using a high-throughput technology (e.g., microarray, proteomics, metabolomics),
along with functional annotations (pathway database) of the corresponding genome, are input to virtually all pathway
analysis methods.

• ORA methods require that the input is a list of differentially expressed genes
• FCS methods use the entire data matrix as input
• PT-based methods additionally utilize the number and type of interactions between gene products, which may or may not be a

part of a pathway database.
• The result of every pathway analysis method is a list of significant pathways in the condition under study.

10

•Khatri et. Al,2012 Plos computational biology
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Why are we using IPA?
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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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In 2023, 303 literatures 

Transcriptomics Genomics proteomics metabolomics

4,153 results

Publication  of  IPA
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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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Using IPA to Discover Relationships in Experimental Data

Gene 
Protein

Metabolite
Drug

Gene 
Protein 

Metabolite
Drug

Biomarker

Pathway Toxicity

Function

Disease

15



Sample to Insight

Every connection in IPA is backed by literature findings
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Species support within IPA
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✓ Atlantic Salmon (Salmo salar)

✓ Thale cress (Arabidopsis thaliana)

✓ Bat (Greater horseshoe bat, Rhinolophus ferrumequinum)

✓ Brewer's yeast (Saccharomyces cerevisiae)

✓ Cat (domestic, Felis catus)

✓ Chicken (Gallus gallus)

✓ Chimpanzee (Pan troglodytes)

✓ Chinese hamster (Cricetulus griseus)

✓ Cow (Bos taurus)

✓ Crab-eating macaque (Macaca fascicularis)

✓ Dog (Canis lupus familiaris)

✓ Fission yeast (Schizosaccharomyces pombe)

✓ Fruit fly (Drosophila melanogaster)

✓ Golden hamster (Mesocricetus auratus)

What species identifiers are accepted for analysis by IPA?

✓ Guinea pig, domestic (Cavia porcellus)

✓ Horse (Equus caballus)

✓ Human (Homo sapiens)

✓ Mouse (Mus musculus)

✓ Pig (Sus scrofa)

✓ Rabbit (Oryctolagus cuniculus)

✓ Rainbow trout (Oncorhynchus mykiss)

✓ Rat (Rattus norvegicus)

✓ Rhesus Monkey (Macaca mulatta)

✓ Roundworm (Caenorhabditis elegans)

✓ Sheep (Ovis aries)

✓ Western clawed frog (Xenopus tropicalis)

✓ Zebrafish (Danio rerio)
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Multi-omics data analysis using QIAGEN IPA

18

路
徑
名
稱

體學種類
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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

21

• 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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Recent update: expression of a gene in single cell data

HumanUMI_B38_GC33

We can choose the project, disease type  
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Diseases and Fuction
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Dataset and analysis search
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1
2

3

4
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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

https://www.pngall.com/storage-png/download/53843
https://creativecommons.org/licenses/by-nc/3.0/
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Analysis Match

How signatures are created and compared 

Canonical Pathways (up to 20 pathways) 

Upstream Regulators (up to 100 regulators) 

Causal Networks (up to 100 master regulators)

Diseases & Functions (up to 100 diseases or functions)
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Mapping Your Results to OmicSoft Datasets by IPA Analysis Match

29

z-scores

similar opposite

OmicSoft datasets

& metadata

Cell & TissueProject

Analysis matching

Datasets 

information
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Analysis Match
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Disease and Analysis search 
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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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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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What’s new in the IPA Spring release (Mar 2024)

Click filer

Your can type which you want to filter
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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

Summary IPA  release pathway update(Before spring 2024)

Canonical Pathways updates

New Ingenuity Signaling Pathways

• Cohesin Chromatin Regulation Pathway

• Hematoma Resolution Signaling Pathway

• Histone Modification Signaling Pathway

• Nuclear Cytoskeleton Signaling Pathway

Signaling pathways with Activity Pattern added, and content 
updated

• Cellular Effects of Sildenafil

• Ephrin A Signaling Pathway

• Hereditary Breast Cancer Signaling Pathway

• Parkinson’s Signaling Pathway

After 2023 Dec After 2024 Mar.
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Analysis Match: 54,489 new datasets for total of 204,146 datasets

Datasets and analyses of them will appear in IPA in late April 2024.

What’s new in the IPA Spring release (Mar 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
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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

46

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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After-Class Questionnaire
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Better Care with Better Knowledge

Bioinfo@GGA.ASIA

86

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:

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

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


