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Copyright ©  2019 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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Statistical Analyses Used in IPA 

19 

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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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 
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IPA 分析結果 

Summary: 將顯示前五名各頁籤之分析結果 

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。 

Disease&Function : 了解實驗結果在各分析疾病調控上之結果 

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。 

  Regulator effect:將上下游之調控路徑整合 

  Analysis Match:比對外部實驗組資訊與實驗之調控相似相異性 
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Interpret Downstream Biological Functions 
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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。 
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IPA 分析結果 

Summary: 將顯示前五名各頁籤之分析結果 

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。 

Disease&Function : 了解實驗結果在各分析疾病調控上之結果 

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。 

  Regulator effect:將上下游之調控路徑整合 

  Analysis Match:比對外部實驗組資訊與實驗之調控相似相異性 
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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 

9 



Sample to Insight 

Copyright© 2019 GGA Corp. All rights reserved. 

IPA 分析結果 

Summary: 將顯示前五名各頁籤之分析結果 

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。 

Disease&Function : 了解實驗結果在各分析疾病調控上之結果 

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。 

  Regulator effect:將上下游之調控路徑整合 

  Analysis Match:比對外部實驗組資訊與實驗之調控相似相異性 
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TR effect on downstream genes  
 (Literature) 

N = 8 genes 

Upstream Analysis Activation z–score  

11 

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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IPA 分析結果 

Summary: 將顯示前五名各頁籤之分析結果 

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。 

Disease&Function : 了解實驗結果在各分析疾病調控上之結果 

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。 

  Regulator effect:將上下游之調控路徑整合 

  Analysis Match:比對外部實驗組資訊與實驗之調控相似相異性 
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Concept of “Regulator Effects” - Spring 2014 
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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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Concept of “Regulator Effects”  
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IPA 分析結果 

Summary: 將顯示前五名各頁籤之分析結果 

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。 

Disease&Function : 了解實驗結果在各分析疾病調控上之結果 

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。 

  Regulator effect:將上下游之調控路徑整合 

  Analysis Match:比對外部實驗組資訊與實驗之調控相似相異性 
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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 
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Live Demo 
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Agenda 
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A. 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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Single Experiment(Time Course/Dose Response) 
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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?  

22 
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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? 

25 

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 

28 

 db/db diabetic  

mouse model 

urine 

Metabolomics 

result 

 liver 

 adipose 

 muscle 

Transcriptomic 

result 

IPA analysis 

(biomarker)  
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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 

34 



Sample to Insight 

Copyright© 2018 GGA Corp. All rights reserved. 

Compare Tool 
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C C 
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IPA Core Analysis: 
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Upstream 

Analysis 

Functions 

Networks 

Mechanistic 

Networks 

Canonical 

Pathways 

Regulator  

Effects 
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Live Demo 
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miRNA 

Target Filter 

miRNA 

Data 

Molecule 

Type 

Pathways 
(Cancer/ 

Growth) 

88 data 

points 

13,690 

targets 

1,090 

targets 

333 

targets 

? 
32 

targets 

mRNA 
↑↓ 

↓↑ 

39 

targets 

Use Pathway tools to build hypothesis for microRNA to mRNA target association 

快速篩選microRNA的潛在標的 
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Using Biological Context in miRNA Target ID 

 Goal: Utilize newly discovered microRNAs to better understand biology around 

potential mRNA targets/disease 

 Challenge: New and rapidly evolving field with different measurement 

techniques and prediction algorithms leading to variability in data 

 Need: Identify mRNA targets to microRNAs using biological and experimental 

information, correlate microRNA and mRNA target expression, specify easy to 

use confidence levels of interaction predictions, annotate mRNA targets with 

biological context, pathways, species, etc., all within a single workflow 

 Outcome: Reduce time of identification of relevant mRNA targets from months 

to minutes 
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歡迎與我們聯絡 
Office: +886-2-2795-1777#3012 

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

My E-mail: clairtsai@gga.asia 

MSC Support: msc-support@gga.asia 
 


