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• 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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Sample & Assay Technologies 大綱 

Basic training course 

A. Introduction and Getting Started in IPA   

          IPA介紹與啟動IPA 
 

B. Searching and Accessing the Knowledge Base 

 利用IPA進行搜尋 
 

C. Building and Editing a Pathway for Publication 

 使用IPA進行分子模型建構並繪製訊息傳遞路徑 
 

Advanced training course 

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 
 

C.   Comparison Analysis 

                 比較分析結果的差異 
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Sample & Assay Technologies IPA 

IPA是 All-in-one, web-based 的分析軟體與資料庫，幫助研究人員分析手上分子
生物學實驗後的資料，可以快速提供研究人員更多的證據與文獻去解釋複雜的實驗
背景與實驗成因並建構可以延伸的假設。 
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Sample & Assay Technologies IPA 
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 IPA 的應用: 
   
• 生物標記開發研究 
 
• 藥物活性機轉研究 
  
• 藥物毒性機制研究 
 
• 疾病發生機制研究 

 

 

 

 

 

 

 

 

 IPA 支援的實驗平台與技術: 
 
• 基因表現實驗:  
   qPCR analysis 
   Microarray  
   RNA-Seq (NGS) 
   microRNA 
   mRNA 

    
• 蛋白質體實驗                    • 代謝體實驗 
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Sample & Assay Technologies Peer-reviewed publications citing Ingenuity apps 

>10,000 publications that used IPA -- and growing! 
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Discovery 

Biomarkers 

Toxicology 

Pharmacogenomics 

Disease Models 
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Mechanism of Action 

Proven Value Throughout Research and Discovery 

miRNA 

Epigenetics 

Genotyping 

Proteomics 

Metabolomics 

Gene 
Expression 
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>10,000 publications that used IPA -- and growing! 
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基因/蛋白
質/代謝物/
藥物 

基因/蛋白
質/代謝物/
藥物 

生物標記 

細胞過程 毒性 

疾病 

訊息傳導途
徑與代謝途
徑 
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Sample & Assay Technologies Ingenuity Expert Findings 

From full text, contextual detail, experimentally demonstrated 
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Original sentence 

from publication 

Ingenuity Expert 

Findings 

nNOS 

overexpression 

mice showed 

reduced 

myocardial 

contractility. 

Transgenic nNOS in 

myocardium from mouse 

heart decreases the 

contractility of 

myocardium in left 

ventricle from mouse 

heart. 

 

Francisella 

organisms 

efficiently induce 

IL-1beta 

processing and 

release. 

Francisella tularensis 

subsp. novicida U112 

increases (in a time-

dependent manner) 

release of human IL1B 

protein from human 

monocytes. 

► Contextual details: Manual curation 

process captures relevant details 

► Experimentally demonstrated: 

Findings are from full text articles – 

includes tables and figures 

 

 

  

 

► Structured: Supports computation 

and answering in-depth biological 

questions in the relevant context 

 

 

  

 

► High quality: QC’d to ensure 

accuracy 

 

 

 

 

  

 

► Timely information: Weekly updates 

so up to date information is captured 
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五百多萬筆以上IPA Finding，包含各種生物分子的關係建構 

• Species 

• Synonyms 

• Experimental method 

• Site of post-translational modification 

• Direction of change 

• Tissue context 

• Cell line context 

• Original source 

IPA Finding均由博士級人員由數千種期刊與第三方資料庫萃取而得，融合下列資訊 

zygosity gene disease/phenotype 

mutation type direct of the effect on disease/phenotype 
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Biological Questions 

Search Experiment Data Custom Pathway 

Expression arrays 

Protein arrays 

Mass spec 

2D Gel electrophoresis Networks 

Core 

IPA-Tox 

IPA-Biomarker 

IPA-Metabolomics 

Bio/Tox Functions 

Diseases/Disorders 

Canonical Pathways 

Upstream regulators 

Mechanistic/Casual Network 

Interaction Network 

Communicate & Collaborate 

Copyright© 2016 GGA Corp. All rights reserved. 



Sample & Assay Technologies 

Regulator Effects 

Interaction Networks, 

Build and Overlay tools 

IPA: Unique Tools for Biological Analyses and Interpretation 
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Canonical Pathways 

Upstream Analysis 

Diseases and  

Biological Functions 

Gene View,  Chem View, and 

Disease/Function View 

Human and Mouse  

Isoform Views 

BioProfiler 

IsoProfiler (Beta) 

Comparison Analysis 
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Sample & Assay Technologies 大綱 

A. Introduction and Getting Started in IPA   

 IPA介紹與啟動IPA 

 

B. Searching and Accessing the Knowledge Base 

 利用IPA進行搜尋 

 

 

C. Building and Editing a Pathway for Publication 

 使用IPA進行分子模型建構並繪製訊息傳遞路徑 
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Sample & Assay Technologies New IPA Client Installer 
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 Easier access 

 Faster launch 

 Can launch without a browser or Java plugin 

 

 

https://www.ingenuity.com/products/login 
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Sample & Assay Technologies 

Public  

databases 

Experimental 

data sets 

Manually  

curated scientific 

literature 

Pathway and 

systems models 

Customer 

proprietary data 

Ingenuity Platform: 15-years, massive investment 

Highest-quality interpretation of genomics and sequencing data 
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Sample & Assay Technologies 大綱 

A. Introduction and Getting Started in IPA   

 IPA介紹與啟動IPA 

 

B. Searching and Accessing the Knowledge Base 

 利用IPA進行搜尋 

 

C. Building and Editing a Pathway for Publication 

 使用IPA進行分子模型建構並繪製訊息傳遞路徑 
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• Searching Basics 

• Gene/chemical search and results  

• Function/Disease search and results  

• Pathway/Tox list search and results  

• Advanced search: Limiting results to a molecule type, family 
or subcellular location 
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• Finding: 

– A single piece of evidence from a literature source or 
database in the Ingenuity Knowledge Base 

– Includes context of the fact such as experiment type, 
species, tissue/cell location, etc. 

 

• Canonical Pathway (Signaling and Metabolic) 

– Are generated prior to data input, based on the literature 

– Do NOT change upon data input 

– Do have directionality  

Copyright© 2016 GGA Corp. All rights reserved. 
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Live Demo 
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Sample & Assay Technologies 大綱 

A. Introduction and Getting Started in IPA   

 IPA介紹與啟動IPA 

 

B. Searching and Accessing the Knowledge Base 

 利用IPA進行搜尋 

 

C. Building and Editing a Pathway for Publication 

 使用IPA進行分子模型建構並繪製訊息傳遞路徑 
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Grow Upstream from AKT1 to 

kinases and phosphatases 
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Introduction to Pathway Building  

Key Terminology 

Adding Molecules to a New Pathway  

General pathway navigating 

Using the Build Tools 

Understanding the legend  

Using the Overlay tools  

Saving work for future analyses 

How to build pathway 

Copyright© 2016 GGA Corp. All rights reserved. 



Sample & Assay Technologies Key Terminology 

24 

Networks: 

 Generated de novo based upon input data 

 Do NOT have directionality 

 

Canonical Pathways (Signaling and Metabolic): 

 Are pre-built and generated prior to data input, based on the literature 

 Do NOT change upon data input 

 Do have directionality (proceed “from A to Z”) 

 

My Pathways and Path Designer Pathways: 

 Custom built pathways manually created based on user input 

 

Relationship Type: 

 An interaction between two molecules in IPA (seen as a line) 

 Direct (physical contact) and Indirect (do NOT require physical contact) 
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Live Demo 
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• Calculates the “Shortest Path” between 2 molecules or 2 
sets of molecules 

• If 2 molecules/sets don’t have specific connections in IPA, 
Path Explorer will find how many and which molecules 
can be added to this pathway to create the shortest path 

– Shortest Path (n) 

– Shortest Path + 1 (n+1) 

A n =1 

n+1 

B 

Copyright© 2016 GGA Corp. All rights reserved. 
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Advanced training course 

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 

 

C.   Comparison Analysis 

                 比較分析結果的差異 

 

D. Q & A 
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Advanced training course 

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 

 

C.   Comparison Analysis 

                 比較分析結果的差異 

 

D. Q & A 
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Sample & Assay Technologies Supported Identifiers for Data Upload 

Vendor 

IDs 
Gene Protein Transcript microRNA SNP Chemical 

Affymetrix 
Entrez Gene 

(LocusLink) 
GenPept Ensembl 

miRBase 

(mature) 

Affy SNP 

IDs 

CAS 

Registry 

Number 

Agilent GenBank 

International 

Protein 

Index (IPI) 

RefSeq 
miRBase 

(stemloop) 
dbSNP HMDB 

Life Tech 

(ABI) 

Symbol-

human 

(HUGO/ 

HGNC, EG) 

UniProt/ 

Swiss-Prot 

Accession 

UCSC 

(hg18) 
KEGG 

Codelink 
Symbol- 

mouse (EG) 

UCSC 

(hg19) 

PubChem 

CID 

Illumina 
Symbol- rat 

(EG) 

Ingenuity GI Number 

UniGene 
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Sample & Assay Technologies IPA的資料上傳與分析功能介紹 

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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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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Sample & Assay Technologies 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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Sample & Assay Technologies 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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Sample & Assay Technologies 準備IPA分析用的Dataset 
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Replicates 
Average 必須有一欄放入ID Other observations  

(Comparison) 

Copyright© 2016 GGA Corp. All rights reserved. 



Sample & Assay Technologies 準備IPA分析用的Dataset 

 重複性實驗的數值平均、p-value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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Live Demo 
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Advanced training course 

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 

 

C.   Comparison Analysis 

                 比較分析結果的差異 

 

D. Q & A 
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Sample & Assay Technologies 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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Sample & Assay Technologies 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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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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Advanced training course 

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 

 

C.   Comparison Analysis 

                 比較分析結果的差異 

 

D. Q & A 
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Sample & Assay Technologies 

• 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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Sample & Assay Technologies 

 

 

Q&A 
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Sample & Assay Technologies 

歡迎與我們聯絡 
Office: +886-2-2795-1777#3014 

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

My E-mail: Chienhung@gga.asia 

MSC Support: msc-support@gga.asia 
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