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Golden Helix – Who We Are

Golden Helix is a global bioinformatics 
company founded in 1998.

GWAS
Genomic Prediction
Large-N-Population Studies
RNA-Seq
Large-N CNV-Analysis

Variant Warehouse
Centralized Annotations
Hosted Reports
Sharing and Integration

Variant Calling
Filtering and Annotation
Clinical Reports
CNV Analysis
Pipeline: Run Workflows
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Over 350 customers globally 



Golden Helix – Who We Are

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

 RESPONSIVENESS
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SPEED

 CUSTOMIZATIONS



VarSeq Clinical Workflows Stack



 Secondary Analysis
- Sentieon or Other
- Small variants called in VCF
- BAMs provide important coverage data 

for your targets, also input to CNV

 VS-CNV Caller 2.0
- Can incorporate VCF BAF/VAF
- Enhanced by LoH regions (exomes)
- Per-sample CNV calls

- QC Flags
- Supporting metrics
- P-Values

 After calling:
- In some cases we want to treat CNVs 

like small variants in remaining steps of 
workflow

Clinical Interpretation Workflows (including CNV)

Finalize

Issue Report Save to VSWarehouse

Add to Reports & Knowledgebase

Variants CNVs

Clinical Interpretation

Variants CNVs

Annotate & Filter

Variants CNVs

Call CNVs

Coverage VAF from VCFs LoH Regions

Secondary Analysis

VCF BAM



 Gene Panels (~50 genes)
- No problem looking at one or two CNVs 

per sample
- Often have intuition / experience handling 

handful of atypical genes (PMS2 false-
positive prone etc)

- Often have pre-existing interpretations for 
most genes. Focused across a single 
phenotype

 Large Panels / Exomes
- Genes may have multiple phenotype 

associations
- Includes regions with high levels of CNVs 

in population catalogs
- Clinical interpretations of existing CNVs 

important
- Filtering or ranking necessary to reduce 

manual interpretation to a handful of 
CNVs

Why Annotate CNVs?



 Potentially remove “common”
- Want to have a match based on type (i.e. is this a 

common Gain or a common Loss)
- Would like to know prevalence in different catalogs

 Remove likely false-positives or common in 
internal cohort:
- Labs keep track of previously validated / reported 

CNVs

 What genes are affected
- Including gene-based annotations like phenotype 

derived gene list

 Clinical Classification / Disease Association
- Prioritize Pathogenic, Likely Pathogenic
- Filter out Benign, Likely Benign

 In regions of potential difficulty in genome

Filtering CNVs



 CNV calls in Populations:
- 1000 Genomes Phase3 Large Variants
- ExAC per-sample CNV calls
- DGV large-cohort studies

 Clinical Interpretations:
- ClinVar Large Variants
- ClinGen (Previously ISCA)

 Genes
- Gene track, which transcripts/exons
- Special considerations considering large 

sizes

 Regions
- Genomic Superdups (Large Scale)
- Low Complexity Regions (Smaller Scale)

Sources for Annotating CNVs



 Need different algorithms than 
those used for variants

 Specialized to annotation data

 Annotate Overlapping Genes
- Genes and transcripts

 Annotate Overlapping Regions
- Generic intervals

 Annotate Overlapping CNVs
- Catalogs containing CNVs

 Other algorithms work on “CNVs”
- Compute fields (combine / mutate fields)
- Match Gene Linked to Phenotypes
- Match Gene List 

Annotation Algorithms: For CNVs / Coverage Regions



Annotation Algorithms: Overlapping Genes

Overlapping a few exons:

Overlapping many genes:



Annotation Algorithms: Overlapping Regions

CNV

Annotation

CNV

Annotation

CNV

Annotation

CNV

Annotation

 Not expect exact matches

 Percent overlap not correct metric

 Need metric of “sameness”

 Jaccard index:
- “similarity coefficient”

- For fully overlapped regions, the percent 
overlap of the smaller to the larger

- Default value of 20% for annotations
- If set to 0%, then any overlap matches
- If set to 100%, then exact matches

100%

20%

7%

31%



 First Match based on Overlap Regions
- Use 20% similarity coefficient

 Then Match the CNV Type to the CNV Type of the source:

Annotation Algorithms: Overlapping CNVs



 Assessment Catalogs
- Capture knowledge
- Custom field schema
- Act as annotation/plot sources

 Use Cases
- Clinical assessments
- All QC’d CNVs catalog
- Gene / Region interpretations

 New “Custom Key”
- Can be auto-set to sample
- Can set to phenotype

 CNV Catalogs
- Automatically capture the CNV 

“Type” (Gain vs Loss)
- Centralize on VSWarehouse

Knowledge Capture for CNVs



VarSeq Demonstration



 Release Schedule
- VarSeq 1.4.7 (early October)
- VSWarehouse 1.4 (late October)

 Up Next for VarSeq:
- Improved clinical interpretation of variants with 

emphasis on accurate and up-to-date per-
transcript in-silico predictions

- Per-transcript splice site prediction algorithms 
in VarSeq
- SpliceSiteFinder-like, MaxEntScan, 

GeneSplicer, HumanSplicingFinder, 
NNSplice

- Pre-transcript functional prediction in VarSeq
- SIFT, PolyPhen2

- Per-base conservation scores and multi-
species alignment

Looking Forward



Announcements

 Next Webcast: October 11th!
- CNV Annotations: User Experience
- Building some of these workflows from scratch
- More examples of the interpretation process
- VSWarehouse Integration

 Golden Helix at ASHG 2017!
- Booth 902
- Come see demos and ask us questions!

 See Gabe’s talk at pre-ASHG meeting
- “Rethinking the 5 splice site algorithms used in 

clinical genomics”
- October 17, HGVS meeting @ Hilton



Questions or 
more info:

 Email 
info@goldenhelix.com

 Request an evaluation of 
the software at 
www.goldenhelix.com


