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OUTLINE

Genomics and GWAS

GWAS Success Stories

A Critique of GWAS

Future of Risk Profiling

MISSION

To emphasize the role of the 
“integromics” as well as the importance 

of the environment and design 



Genomics 

Whole genome sequencing 

Whole exome sequencing

CGH array analysis 
(molecular karyotyping)

Genome-wide association study (GWAS)

Transcriptomics / Epigenomics 

(incl miRNAomics)



Genomics



http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2719288/figure/F4/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2719288/


Published Genome-Wide Associations through 3/2010: 

779 published GWAS at P <  5x10-8 for 148 traits

NHGRI GWA Catalog

www.genome.gov/GWAStudies

http://www.genome.gov/gwastudies
http://www.genome.gov/gwastudies




http://media.affymetrix.com/support/technical/datasheets/genomewide_snp6_datasheet.pdf
http://media.affymetrix.com/support/technical/datasheets/genomewide_snp6_datasheet.pdf
http://www.illumina.com/Documents/products/datasheets/datasheet_gwas_roadmap.pdf


GWAS Success Stories

http://www.nature.com/ejhg/journal/v16/n5/pdf/ejhg200812a.pdf


The most robust association in GWAS to date

rs380390

GWAS Success Stories

http://www.sciencemag.org/content/308/5720/385.full.pdf


The most robust association in GWAS to date

rs380390 >>> Y402H

OR = 7.4 (r)

96 cases & 50 controls

• Chromosomal region 1q31 where CFH maps had been identified as a 

candidate region in six linkage studies

• Activated C5b-9 complex has been detected in patients with AMD

• Complement factor H levels increase with age and in smokers; two 

risk factors for AMD

• Complement factor H is detectable in the eye

GWAS Success Stories

http://www.sciencemag.org/content/308/5720/385.full.pdf


GWAS Success Stories



GWAS Success Stories



GWAS Success Stories



GWAS Success Stories



T2D

http://www.nature.com/nrg/journal/v11/n6/pdf/nrg2779.pdf


(www)

T2D

http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.0030374
http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.0030374
http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.0030374


(www)

Development of Predictive Models

How to Assess Its Power?

http://jama.ama-assn.org/cgi/content/abstract/301/3/304
http://jama.ama-assn.org/cgi/content/abstract/301/3/304




(www)

T2D

http://medicine.plosjournals.org/perlserv/?request=get-document&doi=10.1371/journal.pmed.0030374&ct=1


(www)

T2D

http://content.nejm.org/cgi/content/abstract/359/21/2220


(www)

CVD

http://jama.ama-assn.org/cgi/content/abstract/301/3/304
http://jama.ama-assn.org/cgi/content/abstract/301/3/304


CVD





http://dx.doi.org/10.1016/j.tig.2009.12.008




Genome-Wide Associations

NHGRI GWA Catalog

www.genome.gov/GWAStudies

http://www.genome.gov/gwastudies
http://www.genome.gov/gwastudies




Nature and Nurture?Nature or Nurture?    OR

http://www.ehjournal.net/content/pdf/1476-069X-8-54.pdf


(www)

Effect Modification by an Environmental Factor 

http://bloodjournal.hematologylibrary.org/content/103/1/252.full.pdf
http://bloodjournal.hematologylibrary.org/content/103/1/252.full.pdf


Most genetic risk markers are 
effect modifiers of environmental 

exposures

High technology “omics” still 
needs data on the environment



Despite that males and females are 

almost different species, the gender 

effect is almost always disregarded in the 

analysis of biomedical research results

Effect Modification by Gender 

http://www.dorak.info/epi/gender.html


• IBD3 maps to chromosome 6p in linkage studies and known as 

the HLA-linked IBD susceptibility locus

Inflammatory Bowel Disease 
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Effect Modification by Gender 



 

NRAMP2 rs422982 Shows Sex-specific Associations

Effect Modification by Gender 
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High technology does not preclude 
the need for appropriate data 

analysis



Childhood ALL Study



GWAS & Epidemiologic Research



High technology does not preclude 
the need for good research design



Improvements in GWAS

Better study design 

Better data analysis 

(statistical threshold, epistasis, gender effect)

Consideration of the environment



Improvements in GWAS
- Next-generation GWAS (1KG)

Supplementary Tools 
- Conventional genotyping methods

- Next-generation sequencing 

- Epigenomics 



Genomics 2010+

http://www.nature.com/nature/journal/v465/n7297/abs/nature09004.html


Genomics 2011





http://www.illumina.com/products/methylation_450_beadchip_kits.ilmn


Genetic Risk Profiling: 
Something is Missing



No single 'omics' analysis can fully unravel the 
complexities of disease pathogenesis

Genetics certainly does not go far enough

Combinatorial complexity of disease 
development should be taken into account

Genetic Risk Profiling: 
Something is Missing



CONCLUSION

Integromics, including exposomics, 
will be the most informative omics
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