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Questions?

Use the Questions pane in 
your GoToWebinar window



Golden Helix – Who We Are

Golden Helix is a global bioinformatics 

company founded in 1998.

Filtering and Annotation

Clinical Reports

Pipeline: Run Workflows

GWAS

Genomic Prediction

Large-N-Population Studies

RNA-Seq

CNV-Analysis

Variant Warehouse

Centralized Annotations

Hosted Reports

Sharing and Integration



Over 300 customers globally 



Cited in over 1000 peer-reviewed publications



Golden Helix – Who We Are

When you choose a Golden Helix solution, you get more than just software

 REPUTATION

 TRUST

 EXPERIENCE

 INDUSTRY FOCUS

 THOUGHT 

LEADERSHIP

 COMMUNITY

 TRAINING

 SUPPORT

 RESPONSIVENESS

 TRANSPARENCY

 INNOVATION and 

SPEED

 CUSTOMIZATIONS



Why Imputation

 Fill in Missing Genotypes

- Improve quality of GT calls

 Harmonizing Arrays

- Facilitate meta-analyses that combine 

studies genotyped on different sets of 

variants

 Increase Genotypes

- Increase the power and resolution of 

genetic association studies

- Find candidate susceptibility variants to 

guide fine-mapping



Evolution of Imputation Methods

 IMPUTE

- June 2007

 BEAGLE v1

- Nov 2007

 BEAGLE v3

- Feb 2009

 IMPUTE2

- June 2009

 IMPUTE2 (v2.3)

- 2011 / 2013

 BEAGLE v4

- V4.0  - Dec 2015

- V 4.1 - Jul 2016



Value of Integrated BEAGLE

 Integrated and Supported

- Don’t need to run command line 

tools

- Supported fully and integrates into 

the rest of your SVS analytics 

 Leverage SVS Data 

Management

- Import your SNP data from any 

source (PLINK, Illumina, Affy etc)

- Also can import VCF

 Handles NGS Variants as Well 

as SNPs

- BEAGLE 4.1 only reads VCFs with 

strict formatting requirements

BioStars.org Questions on using BEAGLE



Strand Consistencies and SNPs vs Variants

 Arrays Genotypes use 

Platform-Specific Allele 

Encoding

- Illumina and Affymetrix defined 

their own “reference-

independent” strand 

encodings

 Sometimes Can Keep A/B 

Encoding

- Different Arrays from Same 

Vendor

 Sometimes Have Mapping 

to Human Reference

 Otherwise…



Recode  SNPs to Variants

 Select the RSID Map Field

 Select a dbSNP Annotation Track

 For each SNP we:

- Look up the SNP

- Pull the allele frequency if present

- Match your variants to the allele 

frequency, or the Major => Ref

- Recode alleles (AB => AGCT)

 Note this allows “lifting over” an 

older NCBI36 (hg18) snp data to 

GRCh37 (hg19)

- Also provides the Reference alleles 

required DNA-Seq analysis

- Take advantage of new 

OMIM/CADD/OncoMD premium 

annotations



Creating a Reference Panel

 Saves to local ImputeRefPanels

folder

- Saves as TSF, relocatable

- Uses current Project Genome

 Allele Encoding

- Recode to Reference/Alternate of 

reference sequence if possible

- If within same platform, alleles are 

matched alphabetically between 

reference and target samples

 Imputed Data will use:

- Column Headers

- Optional Map Fields



Running Imputation

 Select from detected 

references

 Detects Allele Encoding

 Impute Regionally

- For targeted regions

 Optionally output GT 

Probabilities

- Also drop low-prop GTs

 Advanced

- BEAGLE Parameters

- Trade off time vs accuracy



1000 Genomes Reference Panel

 85 Million Variants in 

Phase3

- 2504 Samples

 Extremely expensive to 

phase

 BEAGLE v4 Pre-Phased

- Per-Chr VCF files

- Place in ImputeRefPanels

folder

 Use Regional Window!

- Use option



Example Workflows

 GWAS Follow Up

 Harmonize Cases and Controls

 Animal Genomics



SVS Demonstration

[Demonstration]

Tips and Tricks Webcast/Tips and Tricks Webcast.ghp


Upcoming in SVS 8.7

 Recode SNPs to Variants

 BEAGLE Genotype 

Imputation

 PhoRank Gene Ranking

- Phenotypes are linked to genes 

through HPO and GO ontologies

 Various Polish Items



Questions or 

more info:

 Email 

info@goldenhelix.com

 Request an evaluation of 

the software at 

www.goldenhelix.com

mailto:mcelroy@goldenhelix.com
http://www.goldenhelix.com/

