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Copyright ©  2018 GGA Corp. All rights reserved. 

 

• This presentation and/or any related documents contains statements regarding our plans or 

expectations for future features, enhancements or functionalities of current or future products 

(collectively "Enhancements"). Our plans or expectations are subject to change at any time at our 

discretion. Accordingly, GGA Corp. is making no representation, undertaking no commitment or legal 

obligation to create, develop or license any product or Enhancements.  

 

• The presentation, documents or any related statements are not intended to, nor shall, create any legal 

obligation upon GGA Corp., and shall not be relied upon in purchasing any product.  Any such 

obligation shall only result from a written agreement executed by both parties.  

 

• In addition, information disclosed in this presentation and related documents, whether oral or written, 

is confidential or proprietary information of GGA Corp.. It shall be used only for the purpose of 

furthering our business relationship, and shall not be disclosed to third parties.  
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Review for Introductory Training course  

 IPA介紹 

 利用IPA進行搜尋 

 使用IPA進行分子模型建構並繪製訊息傳遞路徑 
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Review 

 Searching Basics 

 Gene/chemical search and results  

 Function/Disease search and results  

 Drug target search and results  

 Advanced search: Limiting results to a molecule type, family or subcellular 

location 

 

4 

Searching 
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Build Tools包含下列數個建構pathway圖型的工具: 

 Grow: 依照使用者的篩選以及參數設定，找出與Pathway圖型目標分子下有關係的其他分
子 

 Path Explorer: 此工具可以找出兩群分子的最短關係途徑 

 Connect: 依照使用者的條件設定，迅速將Pathway圖型內的各分子關係找出並連結  

 Trim: 依照使用者的條件設定，移除Pathway圖型的分子 

 Keep: 依照使用者的條件設定，保留符合條件的Pathway圖型內的分子 

 Add Molecule/Relationship: 讓使用者加入自行訂定名稱以及相關註解的資訊到Pathway

圖型裡面，但此資訊只限定在使用者自己的帳號內可使用 
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Build Tools 的功能 

Review 
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Build and Grow Networks of Molecules 

Grow Upstream from AKT1 to 

kinases and phosphatases 

Review 
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Why are we using IPA? 
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Differences in Before and after treatment 

pathway Your 

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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Diseases & Bio 

Functions 

Upstream Regulator 

Analysis 

Unique Tools for Biological Analysis and Interpretation 
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Comparison 

Analysis 

Multi-omics 

Overlay 

Diseases & Bio 

Functions 

Upstream Regulator 

Analysis 

Comparison 

Analysis 

Multi-omics 

Overlay 
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Advanced Analytics 
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Uncover causality — the next level of pathway analysis 

 
This set of capabilities includes Causal Network Analysis, BioProfiler, IsoProfiler, Relationship 

Export, and Phosphoproteomics Analysis, all designed to help you understand causal 

connections between diseases, genes, and networks of upstream regulators. 

Analysis Match Analysis Match 

IsoProfiler 

Phosphoproteomics 

Analysis 

Phosphoproteomics 

Analysis 

IsoProfiler 

Relationship 

Export 

Relationship 

Export 

BioProfiler BioProfiler 

Causal Network 

Analysis 

Causal Network 

Analysis 
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Basic Module and Advanced module on IPA 
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Basic Module 

• Canonical Pathway 

• Isoform View 

• Disease View 

• Gene and Chem View 

• Path Designer 

• Interactive Disease and Functions 

Nodes 

• Biomarker filter 

• Molecule Activity Predictor (MAP) 

• Mechanistic Network 

• Upstream regulator Analysis 

• Downstream Effects Analysis 

• Regulator Effects 

• Network Analysis 

• Comparison Analysis 

• MicroRNA Target Filter 

• Tox Lists and Tox Functions 

 

Advanced Analytics (AA) 

• Causal Network Analysis 

• BioProfiler 

• Relationship Export 

• IsoProfiler 

• PhosphoProteomics Analysis 

 

• Analysis Match (Pay extra) 

https://www.qiagenbioinformatics.com/files/flyers/IPA_Advanced_Analytics_WEB.pdf  

https://www.qiagenbioinformatics.com/products/features/  

https://www.qiagenbioinformatics.com/files/flyers/IPA_Advanced_Analytics_WEB.pdf
https://www.qiagenbioinformatics.com/products/features/
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大綱 
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A. Data Upload and How to Run a Core Analysis 

1. Upload experiment data 

2. Data process with IPA Core Analysis 

上傳實驗資料並使用IPA分析功能 

B. Functional Interpretation in IPA   

 Hands-on Exercises  

1. Introduction for Analysis Tools 

2. Interpret the data output information   

      IPA分析結果介紹 

C. Multi-Omics Analysis using IPA 

Integrate and compare genomics, transcriptomics, proteomics and 

metabolomics data to see the big picture on your focus research 

比較分析結果的差異 

D. Case study 

E. Q & A 
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上傳實驗資料並使用IPA分析功能 

Ingenuity Pathways Analysis的分析的結果回傳 

 與實驗資料相關的生物功能或是疾病分析 

 所影響的Signaling Pathway與Metabolic Pathway以及裡面的組成分子 

 受影響的Transcription regulator的種類以及相關基因與蛋白 

 實驗資料中的分子關係如何形成的網路 

 

分析功能種類: 

IPA-Core Analysis 分析mRNA, miRNA或是protein的實驗資料 

IPA-Tox Analysis: 分析後得到毒性學相關結果 

IPA-Metabolomics Analysis: 主要用於分析代謝體(Metabolomics)實驗相關資料 
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IPA Data Analysis Workflow 
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Upload 
Data 

Run Core 
Analysis 

Pathways 
(overlay) 

Functional 
Effects 

Transcription 
Regulators 

Research 
Genes of 
Interest 

Save 
Export 

Experiment 
approval 

IPA 

IPA User platform 

General Analysis Workflow in IPA  
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Workflow for Dataset Analysis 
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Genomic, exon, miRNA, 

SNP, protein arrays;  

Any molecule lists; 

Other proteomic & 

metabolomic assays 

Identify functions, 

diseases, and canonical 

pathways associated with 

your data 

IPA 
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Key Terminology 

Observation: 

 An experimental condition such as a time point, disease subtype, or compound 

concentration 

Expression Value: 

 Numerical value indicating level of expression, significance, or other assay result for a 

specific identifier (gene, RNA, protein, or chemical) 

Reference Set: 

 The set of molecules used as the universe of molecules when calculating the 

statistical relevance of biological functions and pathways with respect to a 

dataset file.  The set of molecules are the user's dataset or molecules in Ingenuity's 

Knowledge Base (genes, endogenous chemicals, or both). 

Focus Molecule: 

 Molecules that are from uploaded list, pass filters are applied, and are available for 

generating networks 
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準備IPA分析用的Dataset 

16 

Replicates 
Average 必須有一欄放入ID Other observations  

(Comparison) 
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準備IPA分析用的Dataset 

 重複性實驗的數值平均、p-vlaue或fold-change等統計計算，要先在
IPA分析之前完成。 

 

 將實驗資料用 Excel 表格檔案儲存，檔案裡面只能有一個Sheet存在。 

 Excel Sheet當中必須要有一欄是列出分子的ID (如Gene Symbol, Refseq number, 

Uniprot number, HMDB等常用命名皆支援) 

 每個Excel Sheet 最多可以放入 20個 observations (即20個實驗變因的資料欄的意思) 

 每個Observation可以有3個不同的表現值種類 (ex. p-Value，fold-change等) 

 表格欄位最上方只能有一個Head row (首行) 

 資料上傳到IPA後，可以在cut-off 值欄位進行設定，讓使用者決定門檻來決定表現顯著

有差異的生物分子。意味著原始實驗資料中有些分子的數值不夠顯著，可以用cut-off值

作為門檻排除於分析運算中。那些通過cut-off值的分子們在IPA中稱之為Analysis-

Ready Molecules。 
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分析用的Dataset的範例格式 

這表格為標準IPA分析用資料表格範例，裡面的數值類型是 Log Ratio  

這組實驗資料裡面有三個Observation : 

• Observation 1 : Smokers vs. NonSmokers 

• Observation 2 : Early COPD vs. NonSmokers   

• Observation 3 : COPD vs. NonSmokers 
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*不同observation的

重複實驗數值已經在

先前經過平均才放入

此表格 
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Live Demo 
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Statistical Analyses Used in IPA 
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z-score 

• Predicts Activation or Inhibition 

• Correlation between what is known (IPA Knowledge Base) and 

your expression data 

p-value of 
overlap 

• Null hypothesis: No overlap between molecules from dataset and 

disease/function/upstream regulator/pathway. 

• Calculate using the right-tailed Fisher’s Exact Test. 

• Significant p-value ≤ 0.05  

Note: Benjamini-Hochberg correction for multiple testing can be 

implemented in some cases 

p-value of 
overlap 

z-score 

  1 -1 1 1 0 1 1 1 1 

TR 
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IPA 分析結果 

Functions analysis: 呈現因為分子變化而受影響的生物功能、疾病與毒性學結果 

Canonical Pathways : 列出受實驗影響的Signaling Pathway與Metabolic Pathway 

Upstream Analysis: 列出與資料中變動分子有關的Upstream molecules，以及根據研究
文獻預測它們是否是被啟動或是被抑制。 

Networks : 呈現實驗資料中的分子間的網路關係 。並且可以利用Build Tool與Overlay 
Tool進行延伸與知識的拓展，以上各分析結果都是用來解釋實驗觀察到的現象的重要依據。 

 

21 
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Network types in IPA 

Upstream Analysis 

Dataset Molecules 

Upstream 

Regulator 

Dataset Molecules 

Other upstream 

regulators 

Mechanistic Network of Upstream Regulators 

Regulator Effect Network 

Any 

Diseases / functions 

Interaction Network 

Dataset Molecules 

Function Analysis 

Diseases / functions 

Dataset Molecules 

22 
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IPA 分析結果 

Functions analysis: 呈現因為分子變化而受影響的生物功能、疾病與毒性學結果 

Canonical Pathways : 列出受實驗影響的Signaling Pathway與Metabolic Pathway 

Upstream Analysis: 列出與資料中變動分子有關的Upstream molecules，以及根據研究
文獻預測它們是否是被啟動或是被抑制。 

Networks : 呈現實驗資料中的分子間的網路關係 。並且可以利用Build Tool與Overlay 
Tool進行延伸與知識的拓展，以上各分析結果都是用來解釋實驗觀察到的現象的重要依據。 
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Interpret Downstream Biological Functions 

24 

Identify over-represented biological functions and predict how those 

functions are increased or decreased in the experiment 
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Downstream Effects Analysis介紹 

Click to show bar chart  

每個矩形可以經由點擊進入下一層分區: Mid-

level functional category (level 2)  與 

Specific functions (level 3) 

方塊代表受實驗影響的生物功能與疾病，顏色可
以用[Color by]指定是z-score, -log (p-value), 
或是 # of genes上色。如果是用z-score上色的
話，藍色區塊是預測被減低的功能，橘色則是此
功能會增加。是根據實驗資料做出的演算。 

25 
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IPA 分析結果 

Functions analysis: 呈現因為分子變化而受影響的生物功能、疾病與毒性學結果 

Canonical Pathways : 列出受實驗影響的Signaling Pathway與Metabolic Pathway 

Upstream Analysis: 列出與資料中變動分子有關的Upstream molecules，以及根據研究
文獻預測它們是否是被啟動或是被抑制。 

Networks : 呈現實驗資料中的分子間的網路關係 。並且可以利用Build Tool與Overlay 
Tool進行延伸與知識的拓展，以上各分析結果都是用來解釋實驗觀察到的現象的重要依據。 

 

26 



Sample to Insight 

Copyright© 2018 GGA Corp. All rights reserved. 27 

Canonical Pathway Analysis  

點擊特定Canonical Pathway
名稱上方的Bar條，下方視窗
會出現dataset 中有參與組成
該 pathway的分子 ID 

點擊“Open Pathway” 則可以
展開那個Canonical Pathway，
實驗資料中的分子會用顏色提示。 

 click  

Canonical Pathways結果標籤:   
受影響的Signaling Pathway與Metabolic Pathway 依照顯著性用條狀圖排列 

27 
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IPA 分析結果 

Functions analysis: 呈現因為分子變化而受影響的生物功能、疾病與毒性學結果 

Canonical Pathways : 列出受實驗影響的Signaling Pathway與Metabolic Pathway 

Upstream Analysis: 列出與資料中變動分子有關的Upstream molecules，以及根據研究
文獻預測它們是否是被啟動或是被抑制。 

Networks : 呈現實驗資料中的分子間的網路關係 。並且可以利用Build Tool與Overlay 
Tool進行延伸與知識的拓展，以上各分析結果都是用來解釋實驗觀察到的現象的重要依據。 

 

28 
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Upstream Regulator Analysis:  How does it work? 

29 

Use experimentally observed relationships (vs. 

Predicted event) between Upstream Regulators and 

genes to predict potential regulator and activation 

 

Predict activation or inhibition of regulator to explain 

the changes in gene expression in your dataset 

 

Calculates two complementary statistical measures: 

 Activation z-score 

 Overlap p-value 
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Approach: Two complementary statistical measures: 

Activation z-score and Overlap p-value 

 

Data set 

(differentially-  

 expressed genes) 

Upstream Regulator-

regulated genes in 

Ingenuity Knowledge 

Base 

TR  target edge types considered: 

- Expression 

- Transcription 

- Protein-DNA binding 

Evaluate the perturbed 

genes in the dataset that 

are known targets of a 

particular regulator 

Upstream Regulator Analysis:  How does it work? 

30 

Can we predict the activation state (activated/inhibited) of a 

potential regulator from expression data? 
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TR effect on downstream genes  
 (Literature) 

N = 8 genes 

Upstream Analysis Activation z–score  

31 

Statistical measure of correlation between the transcription 

regulator (TR) and resulting gene expression 

 

Actual z-score can be weighted by relationship types, relationship bias, data bias 

z-score > 2 or < -2 is considered significant 

  1 -1 1 1 0 1 1 1 1 

Differential gene expression 
 (Uploaded Data) 

TR 
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Concept of “Regulator Effects” - Spring 2014 

32 

Hypotheses for how activated or inhibited upstream regulators 

cause downstream effects on biology 

Upstream Regulators 

A 

Molecules in the dataset 

Disease or 

Function 

Downstream Effects Analysis 

Algorithm 

First iteration 

Simplest Regulator Effects result 

A 

Disease or 

Function 

Displays a relationship between the  

regulator and disease/function if it exists 

Causally consistent networks score higher 

 The algorithm runs iteratively to merge additional regulators with diseases and functions 
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IPA 分析結果 

Functions analysis: 呈現因為分子變化而受影響的生物功能、疾病與毒性學結果 

Canonical Pathways : 列出受實驗影響的Signaling Pathway與Metabolic Pathway 

Upstream Analysis: 列出與資料中變動分子有關的Upstream molecules，以及根據研究
文獻預測它們是否是被啟動或是被抑制。 

Networks : 呈現實驗資料中的分子間的網路關係 。並且可以利用Build Tool與Overlay 
Tool進行延伸與知識的拓展，以上各分析結果都是用來解釋實驗觀察到的現象的重要依據。 

 

33 
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How Networks Are Generated 

1. Focus molecules are “seeds” 

2. Focus molecules with the most 

interactions to other focus molecules 

are then connected together to form a 

network 

3. Non-focus molecules from the 

dataset are then added 

4. Molecules from the Ingenuity’s 

Knowledge Base are added 

5. Resulting Networks are scored and 

then sorted based on the score 

34 
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Live Demo 

35 
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Causal Network 

36 

The enhanced Causal Network Analysis (CNA) provides a comprehensive approach to 

identifying upstream molecules that control the expression of the genes in your datasets. You 

can now, in a single click, visualize the diseases and functions you are scoring against, 

understand the effect of the master regulator on that disease or function, and drill-down to the 

evidence supporting those relationships. In addition, increase the predictive power by allowing 

intervening molecules or functions, up to three steps or ‘hops’, to connect a hypothesis to the 

scoring criteria. 

 

Causal analysis approaches in Ingenuity Pathway Analysis. 2014 Bioinformatics 
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Causal Network 

37 

How to Create Causal networks? 

The option to build causal networks is available in IPA on the Create Analysis page. Select the 

check box for Causal network under General Settings > Networks to include Casual Analysis in 

your analysis results. 

Click on Add to begin searching for specific function, disease 

or genes and chemicals that you may wish to score against 

your causal networks.  
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Causal Network 

38 

Mechanism of scoring path types 

The effect of the upstream node on the 

downstream node: 

 

-  Increases:  The upstream node increases the 

activity of the downstream node 

 

-  Deceases:  The upstream decreases the activity of 

the downstream node 

 

-  *Affects:  The upstream node neither increases nor 

decreases the activity of the downstream node 

The position of the master regulator node relative to 

the entity being scored: 

 

-  Upstream:  The master regulator is upstream (acts on) 

of the entity being scored 

 

-  Downstream:  The master regulator is downstream (is 

acted upon) by the entity being scored 

 

-  *Both:  The master regulator is neither upstream nor 

downstream of the entity being scored 
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Causal Network 

39 

Result 

Master Regulator and Networks 

Specific function, disease or genes and 

chemicals that you wish to score against your 

causal networks.  

Master Regulator 

Specific gene 

Participating 

Regulators 

Length (3) 
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BioProfiler 

40 

BioProfiler allows you to make novel discoveries by providing you the ability to 

filter the fine-grained relationships between molecules (genes, RNAs, proteins, 

and chemicals) and diseases or functions.  
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BioProfiler 

• 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? 

 

 

 

41 
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BioProfiler 

42 

ABC

D2 

ART

N 

• Type: Transporter 

• Location: Cytoplasm 

• Tissue: Adipose, Liver 

• Disease: Abnormal 

Conduction by Nerves 

• Effect: Decrease 

• Type: Growth Factor 

• Location: Extracellular 

Space 

• Tissue: Adrenal  

• Disease: Abnormal 

Conduction by Nerves 

• Effect: Decrease 

HBZ 

• Type: Transporter 

• Location: Cytoplasm 

• Tissue: Liver, Lung 

• Disease: Abnormal 

Conduction by Nerves 

• Effect: Increase 

• Which genes decrease the 

function of Abnormal 

conduction by nerves? 

• ABCD2, ARTN 

• What kind of Transporter 

express in Liver? 

• ABCD2, HBZ 
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Relationship Export 

43 

The new Relationship Export capability in IPA enables you to export the structural information 

contained within IPA networks or pathways for visualization in other tools such as Cytoscape.  

The export format contains relationships modeled as triples: Node A --> Relationship -->Node B 

IPA Network 

Relationship 

Export 

Cytoscape 
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IsoProfiler 

44 

IsoProfiler displays and enables filtering on transcripts & isoforms in your RNA-seq dataset(s) 

 
Your data must be mapped using RefSeq, Ensembl, or UCSC identifiers. You cannot use gene 

names or gene-level IDs to map your dataset for IsoProfiler, you must use transcript IDs.  

Furthermore, for IsoProfiler your dataset must consist of a single source for your dataset-- i.e. 

only Ensembl, or only RefSeq. You cannot mix sources. 

Ensembl ID with isoform viewer in IPA 
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IsoProfiler 

45 

Once IsoProfiler launches, it will display results such as in this example 

 
Dataset Chooser Genes and their isoforms from the dataset 

Isoform filters Isoform details on the selected gene 
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IsoProfiler with GTEx Tissue Expression 

46 

If your dataset is based on human expression data, additional functionality appears in 

IsoProfiler to help you explore tissue expression information from the GTEx consortium, which 

profiled 51 tissues from multiple human tissue donors by RNA-seq. 

The GTEx consortium has performed over 9,800 paired-

end RNA-Seq experiments across 51 human tissues 
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PhosphoProteomics Analysis 

47 

Find out how to understand your Phosphoproteomics  Analysis and about the multiple ways 

of relating the molecules in your dataset to the body of information in the Ingenuity Knowledge 

Base. 



Sample to Insight 

Copyright© 2018 GGA Corp. All rights reserved. 

PhosphoProteomics Analysis 

48 

Gene expression data: 

FST causes the up-or-down-regulation of 

target genes 

Phosphorylation data: 

LEP causes the up-or-down phosphorylation of 

target proteins 

PLG, CD36, CPS1 are up-regulated by 

activated PST 

FN1 is down-regulated by activated PST 

AKT1, IRS2 are activated by increased 
phosphorylation from activated LEP 

EIF2A’s activity is inhibited by decreased 
phosphorylation from activated LEP 

ACACA has increased phosphorylation from 
activated LEP 

The blue halo indicates that phosphorylation 
cause inhibition of ACACA’s activity 
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Analysis Match 

49 

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.  

Your own 

Dataset 

Analysis 

from your 

dataset 

Donor 

Datasets 

Analysis from 

donor datasets 

Compare 
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大綱 
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A. Data Upload and How to Run a Core Analysis 

上傳實驗資料並使用IPA分析功能 

 

B. Functional Interpretation in IPA   

IPA分析結果介紹 

Hands-on Exercises 

 

C. Multi-Omics Analysis using IPA 

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

比較分析結果的差異 

 

D.     Q&A 
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• Time Course 

• Dose Response 

Single Experiment 

• System biology 

• Combining SNP, CNA, mRNA, microRNA, proteomics, 
etc 

Multi Experiment 

• Exploring Common Molecules across one or more 
experiment (s) 

Set Analysis 
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Bringing together multiple types of genomic data 

Research AIM:  

 To attain a systems biology understanding of your research by bringing multiple 

types of genomic data together (SNP, CNA, mRNA, microRNA, proteomics, etc.).   

Challenge:  

 Data types measured different molecular status in experiment 

 Too much data, some data types may have extra ‘noise’(i.e. arrays) 

 Venn Diagram-type comparison excludes ‘A affects B’ information 

 

Solution: 

 Identify phenotypes, disease associations, and pathways that are common themes 

for multiple data types using Comparison Analysis 

 Interactive pathways overlay multiple data types and find genes up or down-stream 

that change in the various data types.   

 Pathway tools find regulatory connections between molecules of interest and the 

various data types 

 microRNA Target Filter can link microRNAs and targets from miRNA and target data 

sets 

How do you integrate multiple data types now?  
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• Time Course 

• Dose Response 

Single Experiment  

• System biology 

• Combining SNP, CNA, mRNA, microRNA, proteomics, 
etc. 

Multi Experiment 

• Exploring Common Molecules across one or more 
experiment (s) 

Set Analysis 
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IPA: A Point of Data Integration 

Mutations 
CNA 

/CNV 

mRNA 

Expression 

Methylation 

IPA 

Biological Interpretation 

Phosphorylation 

Protein 

Expression 

miRNA  

Expression 

ChIP-Seq 
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Mutations 
CNA 

/CNV 

mRNA 

Expression 

Methylation 

miRNA  

Expression 
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IPA: A Point of Data Integration 

Mutations 
CNA 

/CNV 

mRNA 

Expression 

Methylation 

IPA 

Biological Interpretation 

Phosphorylation 

Protein 

Expression 

miRNA  

Expression 

ChIP-Seq 
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What do you want out of this comparison? 

56 

Review your workflow – What are your goals? 

mRNA data 

Comparison 

Analysis ? 

Pathways? 

Export? 

References? 

Lists? 

Metabolomics 

data 
Core 

Analysis 

Core 

Analysis 

Biological Interpretation 
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• Time Course 

• Dose Response 

Single Experiment 

• System biology 

• Combining SNP, CNA, mRNA, microRNA, proteomics, 
etc 

Multi Experiment 

• Exploring Common Molecules across one or more 
experiment (s) 

Set Analysis 
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Case study 1 
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Case study 
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 db/db diabetic  

mouse model 

urine 

Metabolomics 

result 

 liver 

 adipose 

 muscle 

Transcriptomic 

result 

IPA analysis 

(biomarker)  
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Case study  

Goal:  

• providing novel biomarkers of T2D and drug efficacy 

Challenge: 

• difficult to determine the precise pathophysiology in 

individual T2D patients 

Solution: 

• Integrate metabolomics of study data from other platforms, 

such as transcriptomics, thus linking known metabolites 

and genes to relevant biochemical pathways. 

Outcome: 

• These biomarkers may be useful by identifying patient 

populations that share common disease and may 

respond better to a particular class of anti-diabetic drugs.  
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Case study Dataset 

• Observation 1 : urinary NMR-based metabolomics data 

• Observation 2 : liver transcriptomic data  

• Observation 3 : adipose transcriptomic data  

• Observation 4 : muscle transcriptomic data  
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metabolomics data + transcriptomic data  

Input dataset 
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IPA analysis result 
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The distribution of metabolite markers across pathway.  
Network describing lipid metabolism, small molecule biochemistry and transport 
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IPA analysis result 

Gluconeogenesis pathway mapping metabolomics and transcriptomics results  
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Case study  

Result: 

• Several biomarkers (e.g., BCAAs, nicotinamide 

metabolites, pantothenic acid) have not previously been 

suggested as possible biomarkers for diabetes. 

 

• metabolomics highlighted at least 24 distinct pathways that 

distinguish diabetic and control mice. The pathways most 

affected were amino acid, amino group metabolism and 

the urea cycle. Also affected were fatty acid biosynthesis, 

degradation and transport, DNA and protein synthesis 

changes in urinary protein, MUP and NAG, energy 

metabolism, and steroid hormone synthesis. 
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Live Demo 
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Case study 2 
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Case study 2 

Staphylococcus aureus 

secret 

Alpha-toxin, or alpha-hemolysin (Hla) 

Hla-susceptible 16HBE14o- Hla-resistant S9 cells 

ADAM10 

Phosphoproteomics 

Transcriptomics      

S9 Alpha toxin treatment 
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Case study 2 

Goal:  

•  Better understanding of Hla-induced cellular programs  

Challenge: 

• Diverse cellular reactions of Hla-treatment, difficult to 

defined cell-specific responses 

Solution: 

• Integrate phosphoproteomics and transcriptomics data, 

thus linking known metabolites and genes to revealed a 

substantial impact on phosphorylation-dependent 

signaling and the interaction between gene expression 

Outcome: 

• Revealed a substantial in both cell models and highlights 

alterations in signaling pathways associated with contacts 
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Case study Dataset 

• Observation 1 : S9  alpha-toxin treatment phosphoproteomics data 

• Observation 2 : S9  alpha-toxin treatment transcriptomic data  
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Phosphoproteomics data + transcriptomic data  

Input dataset 
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Case study  

Result: 

• Several biomarkers (e.g., BCAAs, nicotinamide 

metabolites, pantothenic acid) have not previously been 

suggested as possible biomarkers for diabetes. 

 

• metabolomics highlighted at least 24 distinct pathways that 

distinguish diabetic and control mice. The pathways most 

affected were amino acid, amino group metabolism and 

the urea cycle. Also affected were fatty acid biosynthesis, 

degradation and transport, DNA and protein synthesis 

changes in urinary protein, MUP and NAG, energy 

metabolism, and steroid hormone synthesis. 
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Live Demo 
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歡迎與我們聯絡 

Office: +886-2-2795-1777#3027 

Fax: +886-2-2793-8009 EXT 1022 

My E-mail: clairtsai@gga.asia 

MSC Support: msc-support@gga.asia 

 


