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Integrative Analysis
• Many motivating reasons to combine/integrate 

data from multiple “-omes”
• Expression and SNP data is most commonly done
– Though methods could be applied to combine other “-

omics”
• Generally make assumptions about central dogma

…… though we are learning more and more examples of exceptions to this….



Filtering
• Trade-off between unbiased discovery and improving power
• Expression and SNP data is most commonly done

– Though methods could be applied to combine other “-omics”
• Pathway analysis in one –ome can narrow hypothesis tests in 

other(s)
• Still need to correct for multiple testing















eSNPs: Publicly available

• Databases:
– www.scandb.rog
– http://eqtl.uchicago.edu/gbrowse/eqtl/
– https://gtexportal.org/home/

• Emerging number of tissue specific resources:
– Harvard Brain
– Kronos Phase 1- Brain, Alzheimers
– Human Liver Cohort
– ….

http://www.scandb.rog/
http://eqtl.uchicago.edu/gbrowse/eqtl/
https://gtexportal.org/home/


Integrated Analysis
• Newer approaches will allow you to not do 

partitioned/filtered analysis, and leverage 
information across datatypes

• New technologies allow for more ready 
integration
– Ex. RNA-Seq
– Dropping costs allow for more datatypes to be 

collected simultaneously
– Biobanking effort are storing more tissues



Motivation for Integrated Analysis

• Naturally allow Bayesian approaches for identifying 
priors or jointing modeling data

• Several new approaches proposed
– Methods that were developed for eSNPs are readily 

extended across data types
– Other approaches take into account similarities 

between/withing phenotypes
• Several an ontology jointly representing disease risk factors and 

causal mechanisms based on GWAS results 
• Proposed ontology is disease-specific (nicotine addiction and 

treatment) and only applicable to very specific research questions



Summary on Integrated Analysis

• Database development, curation, editing, etc. 
always lags behind technology

• Issues with incomplete and inaccurate annotation 
accumulate as more “omes” are considered

• With more complex data, this complexity is not 
readily captured in the databases the gene set 
analysis relies on
– Differences in cell types, exposure, time, etc.
– Major needs for methods development…..



Questions?


