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Abstract:

Introduction: Stress and urgency incontinence are heritable, but no risk loci have been identified. We undertook
a GWAS, using three European cohorts, followed by replication in six further studies, with supplementary
transcriptomic analyses using human bladder biopsies.

Materials and Methods: Genotyping in discovery cohorts (n=8,979) was conducted using lllumina arrays.
Replication genotyping used competitive PCR (n=4,069). Biopsies from women with urgency or stress
incontinence were run on Affymetrix-U133 arrays.

Results: Discovery analyses identified five genome-wide significant loci. Two loci replicated: rs138724718

(p=3.39x10799) and rs34998271 (p=1.70x10-99). In analysis of differential expression, the top-ranked process

(GO:0003012, p=7.5x10'10), includes CHRM3 (fold difference:4.23, p=0.0007), which is the main drug target for
urgency incontinence, SULF2 (fold difference:1.52, p=0.005) in the top locus from the discovery phase, and EDNT
(fold difference:-1.60, p=0.09) in the top locus from the replication phase.

Conclusions: We identified two genetic variants strongly associated with urinary incontinence. The first,
rs138724718, is situated near MARCO, with a role in host defense. The second, rs34998271, is situated near EDNT
a potent constrictor of smooth muscle, which was differentially expressed in bladder. This work highlights the
myogenic and urotheliogenic mechanisms for incontinence, and suggests the potential of endothelin modulating
drugs for urgency incontinence.
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