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What is GWAS?

Unbiased exploration of correlations between
SNPs in the human genome and traits

Up to 5M SNPs can be analyzed and millions more
can be imputed

The results are pure statistical correlations

Biological interpretations require further experiments
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What is GWAS?
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Figure 1| Feasibility of identifying genetic variants by risk-allele frequency and strength

of genetic effect (odds ratio). Reproduced, with permission, from Nature REF. 10 © (2009)
Macmillan Publishers Ltd. All rights reserved. GWA, genome-wide association.
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What is GWAS?

Gene expression
Causal variant Z> splicing Z> Disease
Protein structure

Figure 1.1. Intermediate mechanisms mediating causal variant’s effect on disease susceptibility.
Genetic variants modify disease risk by causing changes in gene expression (most common), splicing
process or protein structure.
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Why GWAS?

Genetic association studies have two aims:

To identify genetic markers that can be used for prediction

To unravel disease biology
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Unexpected Results

Great majority of results concern the neooding region
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Unexpected Results

Table 1| SNPs associated with risk in 8q24.

SNP Disease Position P-value Reference

rs1016343 Prostate cancer 128093297 1% 107 Eeles et al. (2008)

rs16901979 Prostate cancer 128124916 3x107 Gudmundsson et al. (2007)

rs2456449 Chronic lymphocytic leukemia 128192981 8x 10" CrowtherSwanepoel et al. (2010)

rs16902094 Prostate cancer 128320346 6x107'8 Gudmundsson et al. (2007)

rs378854 Prostate cancer 128323819 Meyer et al. {2011)

rs13281615 Breast cancer 128365618 5x 10712 Easton and Eeles (2008)

rs1562430 Breast cancer, prostate cancer 128387852 6x 107 Turnbull et al. (2010)

rs10505477 Ovarian cancer 128407443 2% 1073 Ghoussaini et al. (2008), Zanke et al. (2007}
Colon cancer 3x 107"

rs10808556 Owarian cancer 128413147 Ghoussaini et al. (2008)

rs6983267 Ovarian cancer 128413306 9.9x 1072 Yeager et al. (2007), Ghoussaini et al. (2008), Eeles
Colon cancer 1x 10" et al. (2008), Thomas et al. (2008), Tomlinson et al.
Prostate cancer 9x 1013 (2007), Berndt et al. (2008)

rs7837328 Colon cancer 128423127 Berndt et al. (2008)

rs7000448 Prostate cancer 128441170 Ghoussaini et al. (2008)

rs1447295 Prostate cancer, esophageal cancer 128485038 2% 1012 Gudmundsson et al. (2007), Yeager et al. (2007),

Lochhead et al. (2011}

rs4242382 Prostate cancer 128517573 3x10-19 Thomas et al. (2008)

rs7017300 Prostate cancer 128525268 Yeager et al. (2007)

rs10090154 Prostate cancer 128532137 Cheng et al. (2008)

rs7837688 Prostate cancer 128539360 Yeager et al. (2007), Berndt et al. (2008)

D8S1128 Type Il diabetes 128595148 2% 103 An et al. (2008)

rs9642880 Bladder cancer 128718068 7 % 10-12 Ghoussaini et al. (2008}, Kiemeney et al. (2008)

rs11993333 End stage renal disease (type | diabetes) 128992487 1.3x 103 Hanson et al. (2007)

rs2720709 End stage renal disease (type | diabetes) 129058356 2% 10-% Hanson et al. (2007)

rs2648862 End stage renal disease (type | diabetes) 129061785 Hanson et al. (2007)

rs2608053 Hodgkin's lymphoma 129075832 1.16 x 10~7 Enciso-Mora et al. (2010)

rs1499368 End stage renal disease (type | diabetes) 129094589 6.1x 102 Hanson et al. (2007)

rs2019960 Hodgkin's lymphoma 129192271 1.26 x 10-13 Enciso-Mora et al. (2010)

rs1516982 Owarian cancer 129533646 Goode et al. (2010)

rs10088218 Ovarian cancer 129543949 8x 10-18 Goode et al. (2010)

rs10098821 Owarian cancer 129559228 Goode et al. (2010)
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Unexpected Results
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TRENDS in Molecular Medicine

Figure 2. Prostate cancer susceptibility locus is enriched in long noncoding RNAs {IncRNAs). A 1.2 Mb region on chromosome 8g24.21 is a major prostate cancer (PCa)-
susceptibility locus. It harbors multiple PCa-associated single-nucleotide polymorphisms (SNPs; shown in pink) and three PCa-associated IncRNAs (prostate cancer
associated ncRNA transcript 1 [PCATT], prostate cancer noncoding RNA1 [PRNCRT], and Pvt1 oncogene [PVT1], all shown in green), and exhibits frequent chromosomal
amplification in human cancers. For simplicity, intervening protein-coding genes upstream of the MYC oncogene (shown in blue) are not diagrammed. Several microRNA
{miRNA) genes colocalize to this region (shown in orange), three of which are housed within the PVTT "host’ IncRNA gene. However, no prostate-related functions have yet
been ascribed to these miRNAs.
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Non-coding Region and Function
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Figure 1.1. Intermediate mechanisms mediating causal variant’'s effect on disease susceptibility.
Genetic variants modify disease risk by causing changes in gene expression (most common), splicing

Kingston process or protein structure.
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