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Translating Multi-Omics Data into Target Discovery and Translational 
Medicine

Christine Hsiung 熊嘉妮資深專案副理
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IPA Installer Download (ingenuity.com)

System Requirements

https://analysis.ingenuity.com/pa/installer/select


Sample to Insight

Introduction to pathway analysis

What is QIAGEN Ingenuity Pathway Analysis

• Introduction of Ingenuity Pathway Analysis

• What’s new in Ingenuity Pathway Analysis

Module 1 | IPA in Drug Discovery and Translational Medicine

Module 2 | Transcriptomics and Drug Mechanism of Action

⚫ Case Study: BOLD-100 in Colorectal Cancer

Module 3 | miRNA Regulation and Natural Compound Mechanisms

⚫ Case Study: Ugonin V in Chondrosarcoma

Module 4 | Comparative Analysis and Candidate Target Discovery

⚫ Case Studies: Immunotherapy Resistance and Single-Cell Heterogeneity

Module 5 | Translational Applications: Drug Effect Prediction and Biomarker 
Discovery

⚫ Case Study: BOLD-100 in Colorectal Cancer

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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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?
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RMDN2
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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

• Biomarker

• Drug 
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Publication using Qiagen Ingenuity Pathway Analysis
June 21, 2023
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transcriptomic

proteinomics

Single-cell RNA-seq

metabolomics

From 2020-2026

1,537literatures

GWAS
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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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✓ 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)

Orthologs Gene from NCBI Eukaryotic Genome 

Annotation Pipeline

✓ Domestic goat

✓ three-spined stickleback
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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
CAS Registry 

Number

Agilent
GenBank

(257)

International
Protein Index 

(IPI)

RefSeq
(human、

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) PubChem CID

Illumina Symbol- rat (EG) UCSC (hg38)

Ingenuity GI Number

UniGene

10

Get more complete mapping during dataset upload!
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Multi-omics data analysis using QIAGEN IPA
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路
徑
名
稱

體學種類



Sample to Insight

Real-World Application: The Psoriasis Network
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Birding Global Literature with Empirical Data
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Directly through Core analysis



Sample to Insight
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QIAGEN IPA Analysis Match and Land Explorer
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Omicsoft Explore
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IPA with OmicSoft Land Explorer
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IPA Interpret Result  
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AI suggestion 
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IPA Interpret Result

20

Canonical pathway Upstream Regulators

Disease and Function
Tox 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

21

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

We can type

1. Disease name

2. GEO profile number
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Diseases and Function
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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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What’s new in the QIAGEN® Ingenuity Pathway Analysis Summer Release (2025)
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What’s new in the QIAGEN® Ingenuity Pathway Analysis Winter Release (2025)
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What’s new in the QIAGEN® Ingenuity Pathway Analysis Winter Release (2025)
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Reduced learning curve with accessible definitions for statistics in IPA Interpret
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ID not on the left
Multi observation

AI can help pares 

and map 

automatically

What’s new in the QIAGEN® Ingenuity Pathway Analysis Winter Release (2025)
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What’s new in the QIAGEN® Ingenuity Pathway Analysis Spring Release (2026)
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Make discoveries by including OmicSoft analyses in a Comparison Analysis

What’s new in the QIAGEN® Ingenuity Pathway Analysis Summer Release (2026)
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What’s new in the QIAGEN® Ingenuity Pathway Analysis Summer Release (2026)

How to build your comparison

Choose which you want to 

compared and add to Compare 

Builder

Choose multiple analysis to 

compared builder

From omicsoft similar analysis, 

choose and add to Compare 

Builder
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Discover biological patterns by hierarchically clustering the rows and/or columns

What’s new in the QIAGEN® Ingenuity Pathway Analysis Summer Release (2026)



Sample to Insight

Precision Control & Data Display

What’s new in the QIAGEN® Ingenuity Pathway Analysis Summer Release (2026)
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Introducing of IPA Investigator [Beta]

What’s new in the QIAGEN® Ingenuity Pathway Analysis Summer Release (2026)
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What’s new in the QIAGEN® Ingenuity Pathway Analysis Summer Release (2026)
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What’s new in the QIAGEN® Ingenuity Pathway Analysis Summer Release (2026)
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QIAGEN IPA– a dual approach to data analysis

With dataset Without dataset

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

• Identify novel biomarkers • Test hypothesis in silico

• Uncover key targets and regulators • Identify degree of novelty in a hypothesis

• Discover novel disease mechanisms

• Compare across experiments

39

9/9/2026
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Formatting ‘omics data before uploading to IPA

Accepted file formats:

✓ .txt (tab-delimited text files)

✓ .xls, .xlsx, .csv (Excel tables

✓ .diff (Cuffdiff output

Analyte identifier REQUIRED

to explore enrichment

Observation 1 Observation 2

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

40

9/9/2026
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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/

Ratio, fold change, etc. (recommended)

Significance (optional)

IDs (required)

41

9/9/2026

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

Ratio, fold change, etc. (recommended)

Significance (optional)

IDs (required)

Observation 1

42

9/9/2026

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

Ratio, fold change, etc. (recommended)

Significance (optional)

Multiple ID columns

(optional)

Observation 1

43

9/9/2026

https://biodbnet-abcc.ncifcrf.gov/db/db2db.php
https://cts.fiehnlab.ucdavis.edu/batch
http://csbg.cnb.csic.es/mbrole2/conversion.php
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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

Ratio, fold change, etc. (recommended)

Significance (optional)

Multiple ID columns

(optional)

Observation 1

44

9/9/2026

https://biodbnet-abcc.ncifcrf.gov/db/db2db.php
https://cts.fiehnlab.ucdavis.edu/batch
http://csbg.cnb.csic.es/mbrole2/conversion.php
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Introduction to pathway analysis

What is QIAGEN Ingenuity Pathway Analysis

• Introduction of Ingenuity Pathway Analysis

• What’s new in Ingenuity Pathway Analysis

Module 1 | IPA in Drug Discovery and Translational Medicine

Module 2 | Transcriptomics and Drug Mechanism of Action

⚫ Case Study: BOLD-100 in Colorectal Cancer

Module 3 | miRNA Regulation and Natural Compound Mechanisms

⚫ Case Study: Ugonin V in Chondrosarcoma

Module 4 | Comparative Analysis and Candidate Target Discovery

⚫ Case Studies: Immunotherapy Resistance and Single-Cell Heterogeneity

Module 5 | Translational Applications: Drug Effect Prediction and Biomarker 
Discovery

⚫ Case Study: BOLD-100 in Colorectal Cancer

Agenda
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Five Key Applications of QIAGEN IPA in Drug Discovery
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Anti-tumor mechanism of PTZ 

47

分子變化 生物機轉 候選分子 實驗驗證
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Case Study | Results 

48

Figure 3: Comparison of involved pathways between PZH and Sora treatment. (a) The-log (p value) 

value of involved pathways in PZH and Sora groups. (b) The molecular network involved in those 

pathways regulated by PZH and Sora treatment.
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Case Study  | Represent 
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PZH remodels tumor-associated phospho-signaling networks
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Case Study | Results 
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PTZ target protein
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Case study | Pien Tze Huang (PZH) in Hepatocellular Carcinoma 
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Introduction to pathway analysis

What is QIAGEN Ingenuity Pathway Analysis

• Introduction of Ingenuity Pathway Analysis

• What’s new in Ingenuity Pathway Analysis

Module 1 | IPA in Drug Discovery and Translational Medicine

Module 2 | Transcriptomics and Drug Mechanism of Action

⚫ Case Study: BOLD-100 in Colorectal Cancer

Module 3 | miRNA Regulation and Natural Compound Mechanisms

⚫ Case Study: Ugonin V in Chondrosarcoma

Module 4 | Comparative Analysis and Candidate Target Discovery

⚫ Case Studies: Immunotherapy Resistance and Single-Cell Heterogeneity

Module 5 | Translational Applications: Drug Effect Prediction and Biomarker 
Discovery

⚫ Case Study: BOLD-100 in Colorectal Cancer

Agenda
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BOLD-100 links a metal-based drug to ROS-driven cancer stress

KEY MESSAGE FROM THE PAPER

BOLD-100 is a pre-formed Ru(III) coordination 

drug. The study demonstrates that a metal-

based drug can induce ROS-linked stress in 

cancer cells.

BRAF V600E  →  AhR / CYP1A1  →  ROS

↓

replication stress  →  ATR / CHK1

↓

apoptosis / cell death

VACO432: IC₅₀ 30.69 μM |     VT1: IC₅₀ 119.67 

μM

24 h exploratory DEG: VACO432 423↑ / 231↓; VT1 50↑ / 13↓

Source: Griffin et al., Molecular Cancer Research 2024; GSE252858 exploratory analysis
1
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Analysis – Set Cutoff & Biological Filter
9/9/2026
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Graphical Summary
9/9/2026
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Pathway results
9/9/2026
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Causal relationship
9/9/2026
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Introduction to pathway analysis

What is QIAGEN Ingenuity Pathway Analysis

• Introduction of Ingenuity Pathway Analysis

• What’s new in Ingenuity Pathway Analysis

Module 1 | IPA in Drug Discovery and Translational Medicine

Module 2 | Transcriptomics and Drug Mechanism of Action

⚫ Case Study: BOLD-100 in Colorectal Cancer

Module 3 | miRNA Regulation and Natural Compound Mechanisms

⚫ Case Study: Ugonin V in Chondrosarcoma

Module 4 | Comparative Analysis and Candidate Target Discovery

⚫ Case Studies: Immunotherapy Resistance and Single-Cell Heterogeneity

Module 5 | Translational Applications: Drug Effect Prediction and Biomarker 
Discovery

⚫ Case Study: BOLD-100 in Colorectal Cancer

Agenda
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Case Study 2 | Ugonin V inhibits chondrosarcoma metastasis 
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Ugonin V treatment Differential expression

Case Study 2 | Ugonin V inhibits chondrosarcoma metastasis 
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miRNA target mRNA

Case Study 2 | Ugonin V inhibits chondrosarcoma metastasis 
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324 miRNA

1567 mRNA

Case Study 1 | Ugonin V inhibits chondrosarcoma metastasis 
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Case Study 1 | Ugonin V inhibits chondrosarcoma metastasis 
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Disease and function

Case Study 1 | Ugonin V inhibits chondrosarcoma metastasis 
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Causal network

67

Causal network

Modulator 

miRNA predict 

mRNA
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Introduction to pathway analysis

What is QIAGEN Ingenuity Pathway Analysis

• Introduction of Ingenuity Pathway Analysis

• What’s new in Ingenuity Pathway Analysis

Module 1 | IPA in Drug Discovery and Translational Medicine

Module 2 | Transcriptomics and Drug Mechanism of Action

⚫ Case Study: BOLD-100 in Colorectal Cancer

Module 3 | miRNA Regulation and Natural Compound Mechanisms

⚫ Case Study: Ugonin V in Chondrosarcoma

Module 4 | Comparative Analysis and Candidate Target Discovery

⚫ Case Studies: Immunotherapy Resistance and Single-Cell Heterogeneity

Module 5 | Translational Applications: Drug Effect Prediction and Biomarker 
Discovery

⚫ Case Study: BOLD-100 in Colorectal Cancer

Agenda
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9/9/2026
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TGFB1

Figure 2 demonstrates how transcriptomic 

differences between immunotherapy 

responders and non-responders can be 

translated into target hypotheses using 

IPA. Instead of interpreting DEGs as 

isolated gene changes, IPA maps them 

into upstream regulator networks and 

identifies key molecules that may drive 

resistance biology. In this study, shared 

regulators such as TGFB1, KRAS, IGF1, 

ESR1, CCN2, and THRB provided a 

prioritized shortlist for mechanism 

exploration, biomarker development, and 

rational combination strategies.

IPA Enables Target Prioritization from Responder–Non-responder DEGs
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Causal network
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9/9/2026

DEG

Connect to 

outcome
Modulate 
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Comparison analysis

72
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Comparison Analysis

73

Canonical Pathway
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Comparison Analysis 

74

Upstream regulator

Ask a scientific question or tell me what you’d like 

do today

You can choose 

which term you 

want to do
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Comparison analysis 

75

主題是「腫瘤細胞增殖、遷移、侵襲與黏附的整合調控」。EGF、TP63、PVT1、BDNF、
LAMC2 等增加或具有影響活動時，會促進腫瘤細胞的增殖、遷移與侵襲；相反地，
IGF1、WT1、CCND1、ARPC5、NXN、DSC2 的降低也被關聯到這些惡性行為的上升，
顯示「腫瘤抑制因子被關掉＋致癌/長非編碼 RNA 被開啟」共同推動腫瘤動態。ESR1、
CCN1、ADAM12、CCL18、GOLGA7B、PLA1A 等則作為促進腫瘤細胞與基質/免疫相
關因子互動的調節節點，加強了黏附與浸潤能力。
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這條名為 Zn_S100_Pathways 的網路主題是「金屬離子穩態與 S100/纖維化路徑在腫瘤與肺纖維化微環境中的整合調控」。BDNF、
TP63、GRM7、RXFP1、GPRC5C、ADGRF1 等的活化共同促進 S100 家族訊號、BBSome 以及 Zn homeostasis 路徑，暗示神經營
養因子與 GPCR/離子通道在調控發炎與腫瘤微環境中角色重要；同時，MMP11/MMP13、WNT7A、ADAMTS1 及膠原相關基因
（COL4A3、COL8A1）和 cell-cycle 因子 CCND1 的降低與「Idiopathic pulmonary fibrosis pathway 抑制」相關，顯示 ECM 重塑與抗
纖維化訊號之間的動態平衡。像 SLC30A1、SLC9A5、PDE6A 等金屬/離子轉運蛋白則直接連結 Zn homeostasis 的調控，可能影響免
疫細胞與腫瘤細胞的功能與存活。

Comparison analysis 
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Comparison analysis Comparison analysis 

這條名為 YAP_ESR2_UR 的網路主題，是「YAP1 / ESR2 / IGF1 / AHR / TP63 共同調控上皮分化、細胞週期與 ECM/侵襲基因的軸線」。IGF1、
YAP1、ESR2 的降低普遍導致 CCND1、CNN1、NR4A1 等細胞週期與收縮相關基因的下調，同時伴隨 ESR1、MMP13、COL11A1、LAMC2 等侵襲
與基質重塑基因的上調；AHR 的降低則解除對 ESR1、AKR1C2、BDNF、SLC7A11 等的抑制，偏向抗氧化/ferroptosis 調控與神經樣訊號的活化。
TP63 的增加一方面抑制 CCND1、ITGB6，另一方面促進 KRT10、LAMC2、MMP13、HMGA2 等上皮分化與腫瘤基質/侵襲基因，塑造出「非典型增
殖＋高度侵襲與重編程」的腫瘤表型。
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PDR samples were stratified into CD31-high endothelial-rich and CD31-low immune-rich profiles by comparing 

gene expression signatures with non-diabetic retinal reference cells. This reveals that PDR is not a uniform 

angiogenic disease, but contains distinct vascular and immune-dominant biological states.

PDR Samples Reveal Distinct Endothelial- and Immune-Enriched Profiles
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9/9/2026
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In CD31-low immune-rich PDR samples, IPA showed that anti-VEGF treatment suppressed VEGF signaling 

together with inflammatory and phagocytic pathways. This indicates that anti-VEGF therapy affects not only 

vascular biology, but also immune-related disease mechanisms in PDR.

IPA Reveals Endothelial Disease Biology Beyond VEGF Signaling
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9/9/2026
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Anti-VEGF Therapy Reshapes Immune-Rich PDR Microenvironment

IPA analysis of CD31-high endothelial-rich PDR 

samples revealed mitochondrial dysfunction and 

other disease-associated pathways compared 

with non-diabetic retinal endothelium. This 

suggests that PDR endothelium contains VEGF-

independent biology, supporting the need to 

explore complementary therapeutic targets 

beyond anti-VEGF therapy.
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Causal network
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9/9/2026

Link to interested 

disease

modulator

DEG 
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Introduction to pathway analysis

What is QIAGEN Ingenuity Pathway Analysis

• Introduction of Ingenuity Pathway Analysis

• What’s new in Ingenuity Pathway Analysis

Module 1 | IPA in Drug Discovery and Translational Medicine

Module 2 | Transcriptomics and Drug Mechanism of Action

⚫ Case Study: BOLD-100 in Colorectal Cancer

Module 3 | miRNA Regulation and Natural Compound Mechanisms

⚫ Case Study: Ugonin V in Chondrosarcoma

Module 4 | Comparative Analysis and Candidate Target Discovery

⚫ Case Studies: Immunotherapy Resistance and Single-Cell Heterogeneity

Module 5 | Translational Applications: Drug Effect Prediction and Biomarker 
Discovery

⚫ Case Study: BOLD-100 in Colorectal Cancer

Agenda
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QIAGEN IPA– a dual approach to data analysis

With dataset Without dataset

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

• Identify novel biomarkers • Test hypothesis in silico

• Uncover key targets and regulators • Identify degree of novelty in a hypothesis

• Discover novel disease mechanisms

• Compare across experiments

85

9/9/2026
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Search gene Disease and Function

86

Gene

Function

Drug
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Overlap Analysis
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Biomarker Filter

88

Analysis -> Biomarker
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Set Cutoff and Biological Filter

89

Biological Filter and set cutoffs
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Biomarker filtered  result
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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:

熊嘉妮資深專案副理 ChristineHsiung@gga.asia  02-2795 1777 #2505


