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Visualizing Population and Function 

LEVERAGING WALL-SIZED HIGH-RESOLUTION DISPLAYS FOR COMPARATIVE 

GENOMICS ANALYSES OF COPY NUMBER VARIATION 

Roy Ruddle, Waleed Fateen, Darren Treanor, Peter Sondergeld, Phil Quirke 

 

 

HUMMOD BROWSER: AN EXPLORATORY VISUALIZATION TOOL FOR THE 

ANALYSIS OF WHOLE-BODY PHYSIOLOGY SIMULATION DATA 

Keqin Wu, Jian Chen, William Pruett, Robert Hester 

 

 

VISUAL CLEANING OF GENOTYPE DATA 

Jessie Kennedy, Martin Graham, Trevor Paterson, Andy Law 

 



Sanger mouse genomes database 

Statistical Genetics 
Associating genes with traits 
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Human GWAS 
Thousands of associations across the human genome 

NHGRI GWAS catalog 



Pedigree Studies 
Familial disease 

Rare variant associations 

Accessible with exome sequencing 

  



Cancer Genetics and Genomics 
The Cancer Genome Atlas 

Primary tumor samples 

   dozens of cancers 

   thousands of samples 

 

Multiple data types 

   CNV, SNP, RNAseq, histone 

   modifications, etc. 



Complex Genetic Model Organisms 
Mouse Intercross Studies 
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Current Visualization Tools 
Two main classes 

Online tools for data access 

  Data browsers, gene and ontology databases 

 

Project-based, publication display for dissemination 

  Professional science, amateur visualiazation 



Current Tools: Browsers 

UCSC Cancer Genome Browser 

TCGA data browser 



cBioPortal for Cancer Genomics, MSKCC 

Current Tools: Browsers 
TCGA summary statistics 



TCGA Network, Nature 2012 

Current Tools: Paper Figures 
TCGA publication 



Moving Towards Interactivity 
eQTL: genetic studies with thousands of traits 

Hageman, et al, 2011 Karl Broman (@kwbroman), U Wisconsin 



Population and Function 
Ongoing Challenges 

Data Management 

   Genotype and phenotype data quality assessment     Paper 3 

   Allelic complexity in human and model populations 

   Ancestry, haplotype structure, pedigree maps      Paper 3 

   Big data, diverse data          Paper 1 

 

Representing Complex Genetic Models 

   Gene-gene and gene-environment interactions 

   Networks of phenotypes          Paper 2 

   Levels of biological complexity: sequence variants, transcripts,  

 proteins, metabolites, tissues, physiology, ecology, ...   Paper 2 
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