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Associating genes with traits
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Familial disease

Rare variant associations e 12817 Q
Accessible with exome sequencing CB
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Exome sequencing in sporadic autism spectrum
disorders identifies severe de novo mutations
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The Cancer Genome Atlas

Primary tumor samples
dozens of cancers
thousands of samples

Multiple data types
CNV, SNP, RNAseq, histone

modifications, etc.

Cancer
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A Master MicroRNA Network for EMT in OvCa
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Two main classes

Online tools for data access
Data browsers, gene and ontology databases

Project-based, publication display for dissemination
Professional science, amateur visualiazation
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TCGA data browser
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TCGA summary statistics
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TCGA publication
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eQTL: genetic studies with thousands of traits

Interactive eQTL plot
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Figure 4. Expression-QTL map for transcripts with significant (P <
0.05, LOD =3.85) OTL. The x-axis indicates the position of the QTL
locus, and the y-axis identifies the physical position of the transcript.

Hageman, et al, 2011

Karl Broman (@kwbroman), U Wisconsin
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Ongoing Challenges

Data Management
Genotype and phenotype data quality assessment
Allelic complexity in human and model populations
Ancestry, haplotype structure, pedigree maps
Big data, diverse data

Representing Complex Genetic Models
Gene-gene and gene-environment interactions
Networks of phenotypes
Levels of biological complexity: sequence variants, transcripts,

proteins, metabolites, tissues, physiology, ecology, ...

Paper 3

Paper 3
Paper 1

Paper 2

Paper 2
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