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EXOME SEQUENCING REVEALS A RECESSIVE MECHANISM INVOLVING INTERACTING 
GENES IN PERSISTENT CLOACA 
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Aim of the study: Persistent Cloaca (PC) is characterized by the convergence of the rectum, vagina, 
and urethra into a single common channel as a result of septational anomalies during development. 
PC is rare (1/20,000 live births), occurs sporadically (no family history; possibly because of the 
impaired reproductive fitness of the patients) and exclusively in females. The causes of this 
developmental failure are not known, yet there is strong evidence for a genetic component.  The aim 
of this study is to investigate PC patients for genetic anomalies under the assumption sporadic 
conditions are likely to be caused either by recessively inherited or by de novo genetic lesions. 

Methods: Whole exome sequencing was conducted on 10 PC trios following the standard protocol.   

Main Results: Different rare damaging mutations in two interacting genes relevant in the 
development of the caudal region (KRT18 and ARHGAP9) were found in 3/10 PC patients 
(p<9.51x10

-3
).  Importantly, KRT18 is also associated with bladder exstrophy-epispadias complex and 

urothelial differentiation.  Similarly, mutations in the gene pair GPRASP1 and LRP2 were identified in 
2/10 patients.  Both GPRASP1 and LRP2 directly interact with members of two pathways essential for 
the development of the caudal region, namely sonic hedgehog (SHH) and bone morphogenetic 
protein (BMP). Another two patients had damaging compound heterozygous mutations in MTR and 
MCM3 respectively. Both genes have been implicated in less severe anorectal malformations. Only 
one patient had damaging de novo mutations.  Copy number analysis is underway 

Conclusion: 1: Our data supports a strong genetic basis for PC.  2: PC is genetically 
heterogeneous:  different mutated genes in different patients. 3: PC is non-monogenic requiring 
mutations in two interacting genes to give rise to the developmental anomaly. 4: The inheritance of 
PC is likely to be recessive. 

 


