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Training Overview
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• Introduction

• Data upload and sharing process

• Analysis filter setup

• Results and biological interpretation

• Exporting results

• Summary
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What is Ingenuity Variant Analysis 
and why use it?
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Efficient Cascade to Biologically Meaningful Variants
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Analysis of Variants the Excel Way
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Simply not scalable…

Comprehensive, interactive and visual tools are required to efficiently and 

correctly interpret an experiment
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Ingenuity Variant Analysis Workflow
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RNA DNA

Sequencing

Data Analysis

Interpretation

RNA-seq Variants

Jean-Noel Billaud, Ph.D. 09/30/15, LabRoots: Cancer Research and Oncology.

VCF file



Sample to Insight

CLC Workbench – Complex Tasks, Simply Done

Streamlined workflows and a rich toolbox to efficiently process data

Customize workflows

12

QC reports

History

Visualization and 

Validation
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RNA DNA

Sequencing

Data Analysis

Interpretation

RNA-seq Variants

Jean-Noel Billaud, Ph.D. 09/30/15, LabRoots: Cancer Research and Oncology.

VCF file
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Identify causal variants from human sequencing data
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Stratification Studies

Personal Genome

Tumour-Normal Pair

Trio/Quad Study

Genetic Disease Cohort

Large Cancer Studies  Pedigree Support 

Disease Identification 

Statistical Burden Testing 
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A knowledgebase (KB) that’s 15 years in the making

Unprecedented Access to Literature Knowledge

The Ingenuity 
Knowledge Base

The Ingenuity Ontology

Biomedical OntologyMD/PhD level 
curators

Literature findings
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Variant Analysis Content

Title, 

Locati

on, 

Date

Additionally

• 349,748+ Ph.D./M.D. expert-curated human phenotype-associated mutation findings

• ~3M+ manual literature findings

• 21,458+ curated disease models

• 185,310+ curated pharmacogenetic (PGx) findings 

Quality, Context, Coverage, and Timeliness of Content  (ca.1/2014)

Mouse Genome Database
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Allele Frequency Community Data
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www.allelefrequencycommunity.org

 Leverage the world’s largest pool of anonymized allele frequency data

 Reduces false positives in analyses by removing variants that are commonly seen in the 

general population

 Contains Whole Exome AND Whole Genome data

 Better representation of Insertions and Deletions

 Larger than ANY other public resource 

 AFC launched with 70,000 samples with >8,000 as whole genomes

 12x larger than Exome Variant Server data

 The initial launch version of the database already provides a 43% average false positive 

rate reduction in a benchmarking set of whole-genome Diagnostic Odyssey cases

 AFC will grow as more people opt-in

 Launched on 25th February 2015 with 70,000 Samples including 8,000 Whole Genomes

 Currently at over 100,000 samples, including over 14,000 Whole Genome samples
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Refine and Dynamically Filter Variants 
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Diseases / Phenotypes / Genes / Signalling pathways /

Biological processes / Protein domains / Protein families

Variants

Disease

Pathways

Phenotype

Your gene 

list

Protein 

domain

Regulators of…

Use biological associations and molecular interactions
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Case Study: Pheochromocytoma (PCC)
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Hereditary Pheochromocytoma

Hereditary pheochromocytoma (PCC) is a neuroendocrine tumor of the medulla of the 
adrenal glands

Whole exome sequencing (Agilent SureSelect) on Illumina Genome Analyzer II 

Sequence data obtained from European Nucleotide Archive (ENA)

 http://www.ebi.ac.uk/ena/data/view/ERR031607-ERR031626

Published in Nature Genetics (2011); PMID: 2168591

 Exome sequencing identifies MAX mutations as a cause of hereditary 

pheochromocytoma

Independent hereditary 

pheochromocytoma

Independent 

HapMap

samples

http://www.ebi.ac.uk/ena/data/view/ERR031607-ERR031626
https://apps.ingenuity.com/variants
https://apps.ingenuity.com/variants
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Survey
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Examples

• Tumor vs Normal

• Trio (Hereditary)

• Stratification (affected vs unaffected)
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Live Demo



Sample to Insight

Keep outside most top x% most exonically varible 100 base window
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Keep outside most top x% most exonically variable 100 base window
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SLIDE EXPLAINING NOISE FILTER
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Keep regions not in the top x%

Will ignore top x% most exonically variable 100 base regions
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Keep outside top x% most exonically variable genes
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Identification and Removal of Artifacts
Counts based on single sample, qual 20, allele frequency < 3%

Keep genes that are 

not in the top 5% most 

exonically variable

Will ignore the 

top 5% most 

exonically

variable genes

For example, if set at 5%:
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Summary
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Identify causal variants from human sequencing data
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Stratification Studies

Personal Genome

Tumour-Normal Pair

Trio/Quad Study

Genetic Disease Cohort

Large Cancer Studies  Pedigree Support 

Disease Identification 

Statistical Burden Testing 
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Filter Cascade: Confidence
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Filter Cascade: Common Variants
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Filter Cascade: Predicted Deleterious
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Filter Cascade: Genetic Analysis
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Filter Cascade: Biological Context
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Filter Cascade: Add/Rearrange Filters
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Results: The Short List
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Results: The Short List
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Results: The Short List
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Results: The Short List
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Results: The Short List
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Results: The Short List
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Myc Mediated Apoptosis Signaling

Results: The Short List
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Results: The Short List
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Benefits

Ingenuity Variant Analysis

 Easy to use, allows scientific iteration

 Filter variants, real-time, based on both standard and proprietary criteria

 Provides variant filtering using public and proprietary databases

 Allele Frequency Community

 Powerful tools for genetic and statistical tests

 Relate variants to literature and biology

 Narrow-down, discover, and prioritize variants based on literature findings, 

pathway and biological associations

 Integrate variants with GWAS, gene expression, or other gene or positional data 

using BED files

http://www.ingenuity.com/products/variant-analysis

http://www.ingenuity.com/products/variant-analysis
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Thank You!!

Questions?

Dev Mistry, Ph.D.

Field Applications Scientist

Devendra.Mistry@qiagen.com

mailto:Devendra.Mistry@qiagen.com
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OTHER SLIDES
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Recent Features

Increase application performance by pre-filtering large samples sets

Remove unnecessary 

low quality or low value 

variants upfront to 

improve analysis 

speed
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Recent Features
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Reduce false positives with inclusion of the ExAC database for filtering out common variants

• The Exome Aggregation 

Consortium (ExAC)

• Exome sequencing data from 

a wide variety of large-scale 

sequencing projects

• Spans 60,706 unrelated 

individuals sequenced as part 

of various disease-specific 

and population genetic 

studies.
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Recent Features
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Faster Variant Analysis setup by grouping control samples into defined libraries
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Recent Features
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Export directly to IPA with inferred gain/loss-of-function values
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Allele Frequency Community Data
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www.allelefrequencycommunity.org

 Leverage the world’s largest pool of anonymized allele frequency data

 Reduces false positives in analyses by removing variants that are commonly seen in the 

general population

 Contains Whole Exome AND Whole Genome data

 Better representation of Insertions and Deletions

 Larger than ANY other public resource 

 AFC launched with 70,000 samples with >8,000 as whole genomes

 12x larger than Exome Variant Server data

 The initial launch version of the database already provides a 43% average false positive 

rate reduction in a benchmarking set of whole-genome Diagnostic Odyssey cases

 AFC will grow as more people opt-in

 Launched on 25th February 2015 with 70,000 Samples including 8,000 Whole Genomes

 Currently at over 100,000 samples, including over 14,000 Whole Genome samples
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Benefits

Ingenuity Variant Analysis

 Easy to use, allows scientific iteration

 Filter variants, real-time, based on both standard and proprietary criteria

 Provides variant filtering using public and proprietary databases

 Allele Frequency Community

 Powerful tools for genetic and statistical tests

 Relate variants to literature and biology

 Narrow-down, discover, and prioritize variants based on literature findings, 

pathway and biological associations

 Integrate variants with GWAS, gene expression, or other gene or positional data 

using BED files

http://www.ingenuity.com/products/variant-analysis

http://www.ingenuity.com/products/variant-analysis

