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Agenda
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1. Data Upload and How to Run a Core Analysis 
Upload experiment data

2. Functional Interpretation in IPA 
Introduction for Analysis Tools

3. Comparison Analyses 

4. Q&A
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Data Upload Workflow
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Dataset Preparation

Analyze Dataset

• ID、Observation

• Annotated Dataset

• Create Core Analysis

• Expression type

• Measurement type

• Create Expression Analysis

• Criteria

• Cutoffs

Expression Analysis
• Summary

• Diseases/Disorders

• Canonical Pathways

• Upstream regulators

• Interaction Network
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Formatting transcriptomics data before uploading to IPA
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Formatting proteomics data before uploading to IPA
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Formatting metabolomics data before uploading to IPA
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Formatting omics data before uploading to IPA
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What do colors mean in IPA?
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Network types in IPA Core Analysis
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Live Demo
Data Upload
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1. Data Upload and How to Run a Core Analysis 
Upload experiment data

2. Functional Interpretation in IPA 
Introduction for Analysis Tools

3. Comparison Analyses 

4. Q&A
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Network types in IPA Core Analysis
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IPA analysis result
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Graphical Summary: This feature selects and connects a subset of the most significant entities 
predicted in the analysis, including the relationship between molecules, functions, diseases and 
pathways.

Pathways: List the Signaling Pathway and Metabolic Pathway affected by the experiment

Upstream Analysis: List the upstream molecules related to the changed molecules in the data, 
and predict whether they are activated or inhibited according to the research literature.

Diseases & Function: Present biological functions, diseases and toxicological results affected 
by molecular changes

Regulator Effects: Hypothesize the effects of activation or inhibition of upstream regulators on 
downstream molecules

Networks: Present the network relationship between molecules in the experimental data. And 
the Build Tool and Overlay Tool can be used to extend and expand knowledge. The above 
analysis results are important basis for explaining the phenomena observed in the experiment.
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IPA analysis result

14

Graphical Summary: This feature selects and connects a subset of the most significant 
entities predicted in the analysis, including the relationship between molecules, 
functions, diseases and pathways.

Pathways: List the Signaling Pathway and Metabolic Pathway affected by the experiment

Upstream Analysis: List the upstream molecules related to the changed molecules in the data, 
and predict whether they are activated or inhibited according to the research literature.

Diseases & Function: Present biological functions, diseases and toxicological results affected 
by molecular changes

Regulator Effects: Hypothesize the effects of activation or inhibition of upstream regulators on 
downstream molecules

Networks: Present the network relationship between molecules in the experimental data. And 
the Build Tool and Overlay Tool can be used to extend and expand knowledge. The above 
analysis results are important basis for explaining the phenomena observed in the experiment.
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Graphical Summary
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The Graphical Summary can include entities such as canonical pathways, upstream regulators, 
diseases, and biological functions. The algorithm that constructs the summary uses machine 
learning techniques to prioritize and connect entities that are in some cases not yet connected 
by findings in the QIAGEN Knowledge Graph. 
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IPA analysis result
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Graphical Summary: This feature selects and connects a subset of the most significant entities 
predicted in the analysis, including the relationship between molecules, functions, diseases and 
pathways.

Pathways: List the Signaling Pathway and Metabolic Pathway affected by the experiment

Upstream Analysis: List the upstream molecules related to the changed molecules in the data, 
and predict whether they are activated or inhibited according to the research literature.

Diseases & Function: Present biological functions, diseases and toxicological results affected 
by molecular changes

Regulator Effects: Hypothesize the effects of activation or inhibition of upstream regulators on 
downstream molecules

Networks: Present the network relationship between molecules in the experimental data. And 
the Build Tool and Overlay Tool can be used to extend and expand knowledge. The above 
analysis results are important basis for explaining the phenomena observed in the experiment.
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Canonical Pathway Analysis 
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◼ The affected Signaling Pathway and Metabolic Pathway are arranged in a bar chart 
according to their significance

◼ Click the Bar above the name of a specific Canonical Pathway, and the lower window will 
display the molecular IDs that participate in the composition of the pathway in the dataset

◼ Click "Open Pathway" to expand the Canonical Pathway, and the molecules in the 
experimental data will be indicated by colors.
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Bubble Charts
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Canonical Pathway Analysis 
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◼ Click "Open Pathway" to expand the Canonical Pathway, and the molecules in the 
experimental data will be indicated by colors.
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Pathway Report
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Click on the View Report button to display the Canonical Pathway report.
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IPA analysis result
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Graphical Summary: This feature selects and connects a subset of the most significant entities 
predicted in the analysis, including the relationship between molecules, functions, diseases and 
pathways.

Pathways: List the Signaling Pathway and Metabolic Pathway affected by the experiment

Upstream Analysis: List the upstream molecules related to the changed molecules in the data, 
and predict whether they are activated or inhibited according to the research literature.

Diseases & Function: Present biological functions, diseases and toxicological results affected 
by molecular changes

Regulator Effects: Hypothesize the effects of activation or inhibition of upstream regulators on 
downstream molecules

Networks: Present the network relationship between molecules in the experimental data. And 
the Build Tool and Overlay Tool can be used to extend and expand knowledge. The above 
analysis results are important basis for explaining the phenomena observed in the experiment.
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Regulator Analysis: How does it work?
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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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Upstream Regulator Analysis: How does it work?
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Statistical Analyses Used in IPA
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Predicting upstream regulators of a dataset
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IPA analysis result
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Graphical Summary: This feature selects and connects a subset of the most significant entities 
predicted in the analysis, including the relationship between molecules, functions, diseases and 
pathways.

Pathways: List the Signaling Pathway and Metabolic Pathway affected by the experiment

Upstream Analysis: List the upstream molecules related to the changed molecules in the data, 
and predict whether they are activated or inhibited according to the research literature.

Diseases & Function: Present biological functions, diseases and toxicological results affected 
by molecular changes

Regulator Effects: Hypothesize the effects of activation or inhibition of upstream regulators on 
downstream molecules

Networks: Present the network relationship between molecules in the experimental data. And 
the Build Tool and Overlay Tool can be used to extend and expand knowledge. The above 
analysis results are important basis for explaining the phenomena observed in the experiment.
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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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Diseases & Function
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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。

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) 

Click to show bar chart
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Disease and Molecules relationships
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◼ Powerful functionality enables you to understand causal connections between molecules and 
diseases. 

◼ Interactive visual exploration of causality between molecules and disease, function, or 
phenotypes from a network or My Pathway.
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Disease or Function View
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provides details associated with the disease or biological function such as molecules associated 
with that disease or function, known drug targets, drugs known to target those molecules, and 
more.
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IPA analysis result
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Graphical Summary: This feature selects and connects a subset of the most significant entities 
predicted in the analysis, including the relationship between molecules, functions, diseases and 
pathways.

Pathways: List the Signaling Pathway and Metabolic Pathway affected by the experiment

Upstream Analysis: List the upstream molecules related to the changed molecules in the data, 
and predict whether they are activated or inhibited according to the research literature.

Diseases & Function: Present biological functions, diseases and toxicological results affected 
by molecular changes

Regulator Effects: Hypothesize the effects of activation or inhibition of upstream regulators on 
downstream molecules

Networks: Present the network relationship between molecules in the experimental data. And 
the Build Tool and Overlay Tool can be used to extend and expand knowledge. The above 
analysis results are important basis for explaining the phenomena observed in the experiment.
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How does the Regulator Effects algorithm work?
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Regulator Effects
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Click on the Network ID or Display As Network button to open a Regulator Effects network.
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IPA analysis result
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Graphical Summary: This feature selects and connects a subset of the most significant entities 
predicted in the analysis, including the relationship between molecules, functions, diseases and 
pathways.

Pathways: List the Signaling Pathway and Metabolic Pathway affected by the experiment

Upstream Analysis: List the upstream molecules related to the changed molecules in the data, 
and predict whether they are activated or inhibited according to the research literature.

Diseases & Function: Present biological functions, diseases and toxicological results affected 
by molecular changes

Regulator Effects: Hypothesize the effects of activation or inhibition of upstream regulators on 
downstream molecules

Networks: Present the network relationship between molecules in the experimental data. And 
the Build Tool and Overlay Tool can be used to extend and expand knowledge. The above 
analysis results are important basis for explaining the phenomena observed in the experiment.
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How Networks Are Generated
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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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Networks in IPA
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Purpose: 

◼ To show as many interactions between user-specified molecules in a 

given dataset and how they might work together at the molecular level 

Why are Ingenuity networks biologically interesting? 

◼ Highly-interconnected networks are likely to represent significant 

biological function 

◼ Networks involve molecules you don’t see in your data set. This allows 

genes you have assayed to be linked to metabolites and chemicals 

that you could not have assayed for, to imply a regulation network that 

is meaningful. 
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Analysis Match

38

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.



Sample to Insight

Copyright© 2023 GGA Corp. All rights reserved.

OmicSoft Datasets Stored and Analyzed in IPA
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DiseaseLandHumanDisease

•MouseDisease

•RatDisease

•LINCS

OncoLand

•Hematology

•Metastatic Cancer

•OncoHuman (Formerly OncoGEO)

•Pediatrics

•TCGA

•OncoMouse

•ENCODE RNA Binding

SingleCellLand

•SingleCellHuman

•SingleCellHumanUmi

•SingleCellHumanUmiLite

•SingleCellHumanHCL

•SingleCellMouse

•SingleCellMouseUmi

•SingleCellMouseUmiLite

Normal Cells and Tissues

•Human Tissues (GTEx)

Total datasets for release: 121,000 +
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Analysis Match
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How OmicSoft datasets were analyzed in IPA 
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Analysis Match
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Analysis Match
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How signatures are created and compared 

Canonical Pathways (up to 20 pathways) 
​Upstream Regulators (up to 100 regulators) 
Causal Networks (up to 100 master regulators) 
Diseases & Functions (up to 100 diseases or functions) 
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Live Demo
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1. Data Upload and How to Run a Core Analysis 
Upload experiment data

2. Functional Interpretation in IPA 
Introduction for Analysis Tools

3. Comparison Analyses 

4. Q&A
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Single Experiment
• Time Course 
• Dose Response 

Multi Experiment
• System biology 
• Combining SNP, CNA, mRNA, microRNA, proteomics, etc.

Set Analysis
• Exploring Common Molecules across one or more experiment (s)
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Multi-omics analysis of the liver in response to insulin
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To start a Comparison Analysis
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Comparison analysis heat map for canonical pathways
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Comparison analysis heat map for canonical pathways
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Comparison analysis heat map for upstream analysis
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Causal Networks-Comparison Analysis Heat Map
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Causal Networks-Comparison Analysis Heat Map
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Comparison analysis heat map for Diseases and 
Functions
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Filter
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Compare Data Tool with Interactive Venn Diagram

56



Sample to Insight

Copyright© 2023 GGA Corp. All rights reserved.

Compare Data Tool with Interactive Venn Diagram
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- The Union operator will display a list of the total population of molecules present in all off the 
entities (the sum of the molecules).

- The Common operator will display the intersection of molecules. In order to appear on this list, 
a molecule would have to be present on each of the individual entities used in the General 
Comparison.

- The Unique operator will display only the molecules that are present on individual entities. Use 
the pull-down menu to choose the entity for which you would like to display the results.
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Compare Data Tool with Interactive Venn Diagram
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To view the molecule details or to create a new dataset from these, click on 
the 'Annotations' button.
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歡迎與我們聯絡
Office: +886-2-2795-1777#3024

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

My E-mail: ZoeHuang@gga.asia
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