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Biomedical Informatics 

Sources and Types of Genomic Data 
Research 

Genomic 
• Genomic studies and protocols 

• GWAS, Next Gen sequencing 
• eMERGE, Pharmacogenomics Research Network 

• Shared Repositories  
• dbGaP 
• MayoGC (enterprise version of dbGaP) 

Clinical 
• High-throughput Clinical Phenotyping of EHRs 
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Mayo’s Local “dbGaP” 
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Sources and Types of Genomic Data 
Clinical 

• Prospective Genotyping/ Sequencing 
• Piloted in PGx project (PGRN and eMERGE) 
• Used PGRN Seq platform (84 pharmacogenes) 
• Increased use of sequencing  

• Variable policies on verification (CYP2D6) 
• Clinical Diagnostic Genotyping 

• Small sampling frames 
• Data linkage with clinical information 

• Must be preserved for genome to phenome 
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PGx Project at Mayo 
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Mayo Clin Proc. 2014 Jan;89(1):25-33.  

http://www.ncbi.nlm.nih.gov/pubmed/24388019
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Learning Healthcare System 
Leveraging Genomic Information 

 • Must establish and maintain patient trust 
• Expectation that research is the norm 
• Establish and atmosphere of confidentiality 

• Rigorous adherence to good data practices 
• Establish and enforce confidentiality policies 
• Maintain encryption, including at rest 
• Separate identifiers after dataset linkage 
• Prohibit any clinical data on portable devices 
• Invoke multi-factor authentication 
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Will Big Data Save Us? 
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Genet Med 15: 802-809; 

Oct, 2013  
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Problems and Barriers 
Specific to Clinical Genomic Research 

• Patient consenting 
• Full and fair consenting practices 
• Allow opt-out for genomic data linkages 

• Comparable and consistent data rendering 
• * allele nomenclature is collapsing 
• Achieve consensus on clinical naming of genomic 

variants 
• Genomic results much be machine readable 

• Textual reports are useless for clinical decision 
support 
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© Mayo Clinic 
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Policies to Advance Clinical Research 
on Genomic Information 

• Standard consent language 
• No reason every academic medical center must 

reinvent clear language 
• Facilitate portability (ACO, population health) 

• Data donor culture 
• Pattern after chic fashion of organ donor status 
• Patient engagement in the importance of learning 

what helps and what hurts 
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