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• What’s new 2023 IPA Spring/Summer Release介紹

• 疾病與樣本 Metadata 整合分析

• 藥物潛在標的預測 IPA 與第三方軟體整合運用

• 你所不知道的 IPA 製圖技巧 外泌體研究案例分享
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What’s new in the IPA spring release? 
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Identify potential cell types based on the set of genes on networks and pathways

Enrichment of natural killer enriched genes on a network.

Overlay :Cell and Tissues
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What’s new in the IPA spring release? 
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Causally score My Pathways in Core Analysis

A custom My Pathway with nodes assigned by the user as activated (red) or green (inhibited).
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What’s new in the IPA spring release? 
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Causally score My Pathways in Core Analysis

Causally scoring a My Pathway.
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What’s new in the IPA spring release? 
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Set the “User Dataset” as the reference set when uploading a dataset

Setting the reference set to User Dataset reference during dataset upload.
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What’s new in the IPA summer release? 
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Discover more precise matches in Analysis Match

Analysis Match results sorted by the original score (top) and new score (bottom).
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What’s new in the IPA summer release? 
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Heatmap of the top forty matching analyses

Heatmap of the top forty matching analyses. Each 

orange-colored square in the top row of the heatmap 

represents the z-score for that analysis versus the query
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What’s new in the IPA summer release? 
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Heatmap of the top forty matching analyses

250 genes match between the cardiomyocyte 

analysis and its best matching analysis.
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What’s new in the IPA summer release? 
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The new scoring method using a small dataset.

The analysis of a 10-gene dataset from the cardiomyocytes versus embryonic stem cells matches the expected 

types of analyses.

The new scoring method often works on small datasets, where there are typically too few genes to generate robust 

Upstream Regulator, Causal Network, Canonical Pathway, and Disease and Function signatures to match to other

analyses.
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What’s new in the IPA summer release? 
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Find the unexpected with ML Disease Pathways in Core Analyses

ML Disease Pathways scored against simvastatin-treated rats (liver). The 

most significant result by Fisher’s Exact Test (right-tailed) is “Severe sepsis".



Sample to Insight

What’s new in the IPA summer release? 
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Find the unexpected with ML Disease Pathways in Core Analyses

The severe sepsis ML pathway overlaid with simvastatin differential 

expression data. IPA predicts that simvastatin may decrease severe sepsis.
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What’s new in the IPA summer release? 
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Other software changes

• The speed to upload and save a dataset has been improved, most noticeably for datasets with many 

columns.

• “Reactome” appears as a content source in certain filters in the UI in this release, however, there is 

currently only a minor addition of Reactome content in IPA. As we prepare to add Reactome pathways in a 

future release, that source currently only refers to new groups and complexes that have added from 

Reactome.
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What’s new in the IPA summer release? 
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New pathways

• Acetylcholine Receptor Signaling Pathway

• Adrenergic Receptor Signaling Pathway (Enhanced)

• Cachexia Signaling Pathway

• GABAergic Receptor Signaling Pathway (Enhanced)

• Glutaminergic Receptor Signaling Pathway (Enhanced)

• ISGylation Signaling Pathway

• Microautophagy Signaling Pathway

• NFKBIE Signaling Pathway

• Orexin Signaling Pathway

• Sertoli Cell Germ Cell Junction Signaling Pathway (Enhanced)

• IL-17A Signaling in Fibroblasts

• Sertoli Cell-Sertoli Cell Junction Signaling

• TR/RXR Activation

Existing pathways updated to include an activity pattern
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What’s new in the IPA summer release? 
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Addition of >400,000 new findings (bringing the total in IPA to over 12.6 million)

>29,000 protein-protein interaction findings from BioGrid

>407,000 cancer mutation findings from ClinVar

>1,800 target-to-disease findings from ClinicalTrials.gov

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

>800 Gene Ontology findings

>220 mappable chemicals

> 3,800 Lipid Maps IDs



Sample to Insight

What’s new in the IPA summer release? 
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141,323 expression datasets (5,689 added)

Land Repository Datasets Q1 2023 Datasets Q2 2023 Increase

DiseaseLand

HumanDisease 32,680 33,672 992

MouseDisease 25,070 25,253 183

RatDisease 8,226 8,226

LINCS 28,234 28,234

OncoLand

OncoHuman (Formerly 

OncoGEO)

15,147 17,125 1,978

OncoMouse 1,054 1,054

TCGA 4,438 4,438

MetastaricCancer 81 81

Hematology 4,267 4,267

Pediatrics 444 444

ENCODE RNA Binding* 486 486

Single Cell Land

SingleCellHuman 194 194

SingleCellHumanUmi 8,636 11,049 2,413

SingleCellHumanUmiLite 603 603

SingleCellHumanHCL 1,476 1,469 -7

SingleCellMouse 81 81

SingleCellMouseUmi 3,097 3,220 123

SingleCellMouseUmiLite 115 115

Normal Cell and Tissues Human Tissues (GTEx) 1,312 1,312
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• What’s new 2023 IPA Spring/Summer Release介紹

• 疾病與樣本 Metadata 整合分析

• 藥物潛在標的預測 IPA 與第三方軟體整合運用

• 你所不知道的 IPA 製圖技巧 外泌體研究案例分享
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Now you can easily explore single cell expression for any gene among the public data curated by OmicSoft. These

single cell views are available via new links on IPA Gene Views

Visualize OmicSoft single cell data in Land Explorer

The figure shows how PCSK9 is overexpressed in 

hepatocyte-like cells, and less so in stem cells and 

osteoblasts

*Land Explorer for IPA license is required to view the linked pages
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• The Search tool in IPA is now easier to use because all search options have been consolidated to the main tool bar. 
Furthermore, you can speed up your research by finding entities (i.e., genes, chemicals, diseases, and functions) of interest
inside Canonical Pathways and Tox Lists. 

• You can also search for your own custom pathways and lists either by name or by entities within them, even in notes you 
have added to the pathways. 

Improved ease of use and increased capabilities of search 
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Eradication of triple negative breast cancer cells by targeting glycosylated PD-L1

PD-L1 bound N-linked glycosylation-associated proteins shown by Ingenuity Pathway Analysis (IPA). PD-L1 

bound proteins were identified from Flag-PD-L1 co-immunoprecipitated protein complex using MS/MS analysis 

followed by IPA
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Endothelial p130cas confers resistance to anti-angiogenesis therapy

• Schematic representing Ingenuity Pathway Analysis of a cDNA 

microarray of ECs isolated from anti-VEGF-A antibody (B20)-

sensitive ID8 tumors and B20-resistant ID8 tumors.
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Understanding innate resistance to anti PD1 in melanoma
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• Immunoassay check point are regulatory switches for activating and inhibiting receptors located on effector T cells

• Anti-PD1 drug activates T cells by binding to PD1 on effector T cells, killing cancer cells
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Metastatic melanoma RNA-seq data analysis
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Analysis workflow
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Ingenuity Pathway Analysis (IPA) FASTQ to insight

Title, Location, Date
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Analysis workflow
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Upstream Regulator Analysis: Transcriptional Regulators

This is a transcriptional regulator signature of epithelial to mesenchymal transition (EMT) 
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Analysis workflow
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Transcriptional program drives epithelial mesenchymal transition

All activated TFs

All inhibited TFs

Statistically significant 

functions overlapping the 

TF network:

Epithelial-mesenchymal 

transition
p-value 5.06E-29

Angiogenesis
p-value 3.72E-25

Invasion of cells 
p-value 4.81E-23
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EMT is regulated by at least two transcription factors: SNAI2 and TWIST1

SNAI2 and TWIST1 = activated 

in non-responders 

SPDEF = inhibited in non-responders. 

Normal activity is as tumor suppressor.
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EMT is regulated by at least two transcription factors: SNAI2 and TWIST1

SNAI2 and TWIST1 = activated 

in non-responders 

SPDEF = inhibited in non-responders. 

Normal activity is as tumor suppressor.

They drive increases in EMT, 

angiogenesis, and invasion.
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Causal Network Analysis to find chemicals to augment treatment (hypotheses)
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Prediction: Absence of YL13027 can lead to increased T cell exhaustion
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Hypothesis: adding YL13027 will decrease T cell exhaustion



Sample to Insight

35

Searching for skin enriched protein coding isoforms with melanoma association

IsoProfiler filters
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IsoProfiler: 46 genes have isoforms that meet all criteria
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DACT2 isoform expression across GTEx tissues. Enriched in skin tissue
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DACT2 is a tumor suppressor enriched in normal skin tissues
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Land Explorer for IPA (browser window), for sample-level exploration
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Analysis Match

How can you discover which analyses look like yours, to uncover insights from 

mechanistic similarities and differences?

Match against

>57,000 analyses

Which analyses have similar Upstream Regulators, Canonical Pathways, 

Diseases and Functions, etc?
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Analysis Match combines knowledge with data
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Analysis Match: Melanoma vs. precomputed datasets and your own

Similar pattern in upstream and downstream predictions

Opposite pattern in upstream and downstream predictions
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Analysis Match: Melanoma vs. precomputed datasets and your own 

Heatmap of the 

selected analyses



Sample to Insight

56

Upstream regulator signature related to tumor progression

UR filtered by molecule type:

Cytokines and growth factors
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Upstream regulator signature related to tumor progression

FGF2 is an upstream regulator predicted to be 

activated in non-responder vs responder
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Upstream regulator signature related to tumor progression
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Upstream regulator signature related to tumor progression

Development of

vasculature
p-value: 1.43 E-18

Invasion of cells
p-value: 1.28 E-19

Cell proliferation

of tumor cell lines
p-value: 6.37 E-15

Next: Explore FGF2 in OncoLand
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Subset data for comparison by expression and metadata

Compare metastatic skin melanoma 

samples with low versus high expression 

of FGF2
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Rapidly compare custom groupings for significant associations

Compare groups for differences in expression, 

splicing, mutation, copy number, clinical 

metadata and survival
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Leveraging vast amounts of public data in OmicSoft’sOncoLand

BRAF alteration 

frequency by tumor

Metastatic melanoma samples
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BRAF mutation (all) in comparison to FGF2 expression

FGF2 expression is 

higher in 

BRAF mutant 

samples
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FGF2 significantly upregulated in SKCM with BRAF V600E mutation

FGF2 expression is 

highest in BRAF V600E 

mutant samples
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• A potential transcriptional program with TFs (SNAI2, TWIST1, SPDEF, etc.) is detected and drives 

the EMT phenotype in the anti-PD1 non-responders

• Chemicals (or drug targets) can be predicted as therapeutic to ameliorate non-responsive patients

• The isoform DACT2-201, that functions as a tumor suppressor and which is enriched in normal 

skin tissues, is downregulated in the non-responders

• A shared set of cytokines and growth factors may drive tumor progression across multiple cancer 

datasets

• At least two genes (FGF2, BRAF) are correlated and play key roles in advanced melanoma

Conclusion: Understand innate anti-PD1 resistance
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• What’s new 2023 IPA Spring/Summer Release介紹

• 疾病與樣本 Metadata 整合分析

• 藥物潛在標的預測 IPA 與第三方軟體整合運用

• 你所不知道的 IPA 製圖技巧 外泌體研究案例分享
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結合多體學與模擬技術，應用於抗COVID19中草藥藥效分析

 In silico and in vitro studies of Taiwan Chingguan Yihau

(NRICM101) on TNF-α/IL-1β-induced Human Lung 

Cells

 In Silico Target Analysis of Treatment for COVID-19 

Using Huang-Lian-Shang-Qing-Wan, a Traditional 

Chinese Medicine Formula.

 Study of Baicalin towards COVID-19 treatment: In silico 

target analysis and in vitro inhibitory effects on SARS-

CoV-2 proteases.

以虛擬藥物模擬工具，大量比對中草藥方科學成份潛在作用
標的，再輔以多體學系統生物分析技術，組織出作用標的影
響的細胞功能，進而解釋並優化中草藥方、清冠一號對抗
COVID19療效。研究已於2021年陸續發表於Natural 

Product Communications, Biomedicine等期刊。
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西藥標靶藥物概念應用於中藥科學成份

標靶藥物:標靶藥物包含所有可鎖定腫
瘤細胞的療法，像是： 荷爾蒙療法：
鎖定驅動癌細胞生殖的荷爾蒙，阻斷
其生成機制、受體、或下游訊息傳遞
路徑

西藥 中藥

複方是由多味中藥材所組成的處方，
以中醫典籍中的成方，或經驗成方
來製成藥粉，由多種藥物搭配，得
到更好的治療效果，經驗累積後，
慢慢形成複方。
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大量科學成份及其標靶作用方式

病源蛋白質標靶 人體蛋白質標靶

中草藥科學成份化合物

單一標靶

科學成份標靶

科學成份標靶
系統性功能
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Copyright© 2023 GGA Corp., All rights reserved.Discovery Studio
Small Molecule and Biologics Lead Identification & Optimization
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Structure-Based Pharmacophores

• Automatic

• Receptor-Ligand complex

• Interactions from a binding site

• Manual

• Interaction map

• Fragment-based
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透過電腦模擬計算，篩選科學成份作用標靶

 24小時內完成40個科學成份 vs 17000多個人體與COVID19蛋白質標的配對
 共挑選出200個可能的潛在作用蛋白質

標靶
篩選



Sample to Insight

Explore previews of disease and phenotype networks

73

Enhancing the KB through Machine Learning

Standard KB

• Relationships between Disease X and neighboring genes can 
be described as an Activity Effect Vector built only from KB 
findings.

Enhanced KB

• Machine Learning builds richer Activity Effect Vectors by 
identifying molecules that have similar activity effects. Such 
vectors enable the inference of new associations and 
prioritization of relationships.

• In short, if two genes regulate the expression of a similar set 
of genes, but only one is associated with the disease, then 
the other likely has a similar biological impact as well.

Activity Effect Vectors consist of thousands of molecules in the KB. The approach has been validated by “rediscovering” known, curated findings in the KB.
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搭配NGS RNA-Sequencing技術，整合基因體表現資訊

 利用QIAGEN IPA從RNA-Seq結果中找出TNF-α為上游調控因子
 細胞實驗證實清冠一號可透過調控TNF-α/IL-1β增加細胞存活率

標靶
篩選
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建構多體學作用機制，作為治療策略參考

 8小時內找出多個科學成份可抑制IL-6引發的Cytokine Storm

 於IL-6 induced細胞實驗中證實這些科學成份能有效降低發炎反應，提升細胞存活率
機制
確認
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• What’s new 2023 IPA Spring/Summer Release介紹

• 疾病與樣本 Metadata 整合分析

• 藥物潛在標的預測 IPA 與第三方軟體整合運用

• 你所不知道的 IPA 製圖技巧 外泌體研究案例分享
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Multi-Omics Analysis using IPA

77

Integrate and compare genomics, transcriptomics, proteomics and metabolomics data to see the big picture on your focus research

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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以多體學分析方法進行外泌體作用機制探究

Senescence-associated exosomes transfer miRNA-induced fibrosis to neighboring cells. AGING, 2023, Vol. 15, No. 5

放射療法導致間質幹細胞衰老，其所
分泌出來的Exosome，會激活周遭的
間質幹細胞，促使分化成肌纖維母細
胞。

• Senescent MSCs如何影響周遭細胞?

• 主要關鍵成分是什麼?
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轉錄體分析

gamma-irradiation Control

Expression data from Transcriptome 

Analysis

Find related Function/Phenotypes 

by pathway analysis

Allocate specific gene in 

related pathway/function

Pre-senescent MSCSenescent MSC

Pathway A Function A

與Cell cycle, TGF-β, and vesicle-

mediated pathways高度相關



Sample to Insight

整合蛋白質體與轉錄體學實驗資料

gamma-irradiation Control
Pre-senescent MSCSenescent MSC

Proteomic Expression Data

Transcriptome Expression Data

+

• 蛋白質體與轉錄體的分析結果有高度重疊，基因表現與Cell 

Division、DNA damage、Adhesion等功能高度相關



Sample to Insight

整合蛋白質體與轉錄體學實驗資料

• 以endocytic processes為
例，包含clathrin以及
caveolin，分別有不同程度
的蛋白質會在細胞質、細
胞膜以及細胞外互相作用。
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BioProfiler can be used to explore hypotheses

All molecules (genes, drugs, etc.) known to connect to nephritis

Note how the Ingenuity Ontology is used to gather all nephritis subtypes
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BioProfiler: Examples

Targets of toxicity: 

◼ Which genes when [decreased] in activity [increase] [liver cholestasis]?  What types of [genetic] evidence support this?

Target discovery: 

◼ What [heterozygous knockouts] in [mouse] can [decrease] [asthma]?

◼ Which drugs or which targets have been in late stage clinical trials or approved to decrease [diabetes]?

Biomarker research: 

◼ Which genes are potential [diagnosis OR prognosis] biomarkers of [breast cancer] and are [upregulated] in breast cancer?
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研究衰老的間質幹細胞如何透過外泌體中的miRNA影響周圍的細胞

• 多個外泌體中的miRNA會影響TGF-β、Cell Cycle Regulation、
Cell Adhesion中的關鍵基因表現
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SA外泌體改變間質幹細胞表型

Pre-senescent MSCs

+
Senescent EXO

• EXO提升了a-SMA、
Ki-67、TGF-β、
SMAD3等基因表現
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作用機制與藥物設計概念

• 從轉錄體與蛋白質體分析發現，Senescent 

MSC本身的基因表現與Cell cycle, TGF-β, 

and vesicle-mediated pathways高度相關

• 在Senescent MSC分泌出來的EXO中，包
含了多種會影響TGF-β、Cell Cycle 

Regulation、Cell Adhesion的miRNA

• SA-EXO會影響Pre-Sen MSCs多個基因表
現，導致細胞分化成Myofibroblast

◆針對Sen MSC進行抑制(例如TGF-β 抑制劑
SB505)，阻斷相關Pathway傳遞，進而影
響分泌出的EXO成分。

◆利用特定載體細胞表達EXO，
包覆可拮抗原有miRNA的成
分比例，進而阻斷對於Pre-

Sen MSCs的影響能力。
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IPA與市售系統生物學分析工具比較
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IPA Metacore KEGG Note
資料檢索

基因、蛋白質 O O O

藥物、毒物、代謝物 O O O

疾病與生物功能 O O O

Pathway O O O

miRNA O O O

調控作用關係 O O O

Isoform O X X

Single Cell DB O X X

Patient Metadata O X X

Clinical data O X X

繪製Pathway功能
互動式Pathway繪製工具 O O X(僅提供Mapping)

Pattern Mapping O X X

根據產生出來的Network以
及實驗表現結果，搜尋資料
庫疾病、Pathway是否有類
似的表現趨勢以及路徑。

Path Tracer O X X
在龐大的訊息路徑中，特別
標示感興趣的訊息因子。

表現預測功能 O O X
根據實驗結果，預測上下游
調控因子表現。
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IPA與市售系統生物學分析工具比較
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IPA Metacore KEGG Note

Enrichment Analysis

基因體、蛋白質體表現分
析

O O O

代謝體 O O O

毒物分析 O O O

Enrichment Analysis結果
視覺化表現

O X X
將各項Enrichment結果以不同的視覺化分析

圖表呈現。
Enrichment Analysis 

Expression Pattern比較
O X X

將本次Enrichment結果與其他疾病、實驗的
Dataset進行相似性比較。

因果網路分析 O X X
將Enrichment結果與感興趣的生物分子或者

疾病、生物功能產生關連。

疾病熱圖 O X X

以Ontology分類，依據Enrichment分析p-
value進行熱圖繪製，可找出較相關的生物

功能以及疾病。

網絡關聯圖 O X X
將各項Enrichment結果依照重疊的訊息傳遞

因子數量進行關聯統計。

泡泡圖分析 O X X
以泡泡圖進行三維分析數據結果解讀。可依
照生物功能、疾病或者訊息路徑比對關聯性。

比較結果熱圖 O X X

以熱圖表示不同Enrichment結果差異，可用
做Time or dosage – dependent的實驗比

較。
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IPA與市售系統生物學分析工具比較
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IPA Metacore KEGG Note

其他功能

生物特性篩選 O X X
Bioprofiler，可篩選出具有相同生物特性的
訊息傳遞因子。

Isoform篩選 O X X
Isoprofiler，可鑑別出同基因不同Isoform的
生物表現結果。

基因於組織差異表現分析 O X X
GTEx Expression Pattern，用作於比較相同
基因在不同組織的差異分析。

miRNA調控目標預測分析 O X X
miRNA Target filter，可進行miRNA與mRNA

配對，進而比較出miRNA的作用方式。

磷酸化蛋白質體分析 O X X 用於確認不同位點的磷酸化蛋白質功能。

AI預測訊息路徑 O O (僅有Drug) X

透過機器學習方式，搜尋相似表現路徑的訊
息傳遞因子，連結其相關影響疾病和生物功
能。
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Better Care with Better Knowledge

Questions?

Genechen@gga.asia, MSC-Support@gga.asia
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