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DNA Sequencing
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Genomic Variants

● Sequencing data can be used to find genomic variants
● Genomic variant = change in DNA sequence
● Genomic variants can cause disease
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Pathogenicity

● Pathogenicity refers to whether a variant is suspected of causing disease
● Variant pathogenicity falls on a spectrum
● Based on evidence and data from empirical and observational studies
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Project Objective

● Thousands upon millions of variants can be identified in single sample
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● Interested in developing a tool to visualize genomic structural variant data



Task Abstraction
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Where in the genome did the 
variant occur?

Are there diseases/disease risk 
associated with a given variant?

Are there other variants that 
occur in the same region?

What genes are implicated in 
a given variant?

Are there certain areas more prone 
to having structural variants?

Biological 
Implications of 

Structural 
Variants



Related Work
● Linear style genome browsers
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UCSC Genome 
Browser

Integrative Genomics 
Viewer



Related Work

● Multiscale Views
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Data and Data Abstraction
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Input Datasets

ClinVar: Curated database of structural variants 
with associated pathogenicity classifications

● 150,782 items
● Main attributes:

○ Chromosome (categorical)
○ Position (continuous)
○ Type (categorical)
○ Clinical significance (categorical/ordered)
○ Phenotype list (categorical)
○ Gene list (categorical)
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HG002 variants: set of high-quality structural 
variant calls for human individual HG002

● 46,024 items
● Main attributes:

○ Chromosome (categorical)
○ Position (continuous)
○ Type (categorical)



Custom Dataset: Matching Variants

ClinVar
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HG002 variants

Custom dataset
HG002 SVs with ClinVar matches



Solution

● Multi-view representation with different levels of details:
○ Circos plot
○ Summary bar charts
○ Linear view
○ Tabular view
○ Interactions to provide details for individual variants
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Circos Plot + Linear View

13



Summary Bar Charts
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Match Table
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Implementation

Pre-processing

- Filter ClinVar dataset
- Match HG002 events to ClinVar variants

- Same chromosome
- Distance < 20
- Similarity score
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Implementation

Visualization
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Limitations & Future Work

● Click events not supported by Gosling.js
○ Select specific variants and present details in table

● Custom glyphs for different variant types
○ Current solutions are not ideal

● Match variants from user input
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Conclusion

● We have created a multi-scale visualization tool for examining the clinical 
relevance of SVs

● Created a custom dataset + new derived attribute for annotating SVs
● SV data is shown on multiple scales
● Interactive features allow users to explore data at different levels of detail
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