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We present a stratification of the genetic basis of pri-
mary ciliary dyskinesia (PCD), based on screening >230
individuals for gene mutations using various approaches
including whole exome sequencing. PCD is a genetically
heterogeneous recessive ciliopathy, characterized by
chronic lung disease and laterality and fertility defects
arising from cilia and sperm dysmotility. Most PCD is
caused by loss of the ciliary outer dynein arm motors
(ODA) essential for motility, arising from mutations in
ODA subunits or ODA docking and targeting proteins.
Gene panel resequencing of candidate ciliopathy genes
in affected children from a consanguineous Bedouin-
Arabic family has recently revealed a homozygous pro-
tein truncating variant in CCDCI51 (c.925G>T;
p-Glu308*). Parallel exome sequencing combined with
autozygosity mapping in a consanguineous UK-Pakis-
tani-origin family highlighted a large autozygous region
on chr 19p13 harbouring a homozygous CCDCI151 pro-
tein-truncating variant (c.1256C>T; pSer419*). Sanger
sequencing of CCDCI51 in 150 more PCD cases identified
another individual carrying ¢.925G>T. Transmission elec-
tron microscopy of respiratory cilia from individuals carry-
ing CCDC151 mutations showed loss of ODA. Consistent
with laterality defects in these individuals, we find
Ccdcl51 expressed in vertebrate left-right organizers. Both
homozygous zebrafish and mouse Ccdc151-deficient
mutants display situs defects associated with complex
heart defects. Immunofluorescence analysis in patients
shows that CCDC151 mutations abolish assembly of
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CCDC151 into respiratory cilia, and furthermore cause a
failure in assembly of the ODA component DNAHS5
and ODA docking proteins CCDC114 and ARMC4. We
conclude that CCDC151 mutations appear to cause PCD
by disruption of the axonemal ODA docking complex
machinery.

Authors’ details

1Kings College London, London, UK. 2Umversity Children’s Hospital Muenster,
Muenster, Germany. “University of Leeds, Leeds, UK. *Princeton University,
Princeton, NJ, USA. *University of Pittsburgh, Pittsburgh, PA, USA.
Copenhagen University Hospital, Copenhagen, Denmark. “Radboud
University Medical Center, Nijmegen, The Netherlands. 8UCL Institute of
Ophthalmology, London, UK. “University of Leicester, Leicester, UK. '°UCL
Institute of Child Health, London, UK. '"Bradford Royal Infirmary, Bradford,
UK. "uk10korg.uk, Cambridge, UK.

Published: 13 July 2015

doi:10.1186/2046-2530-4-S1-P30

Cite this article as: Onoufriadis et al: Gene discovery for motile cilia
disorders: mutation spectrum in primary ciliary dyskinesia and
discovery of mutations in CCDC151. Cilia 2015 4(Suppl 1):P30.

© 2015 Onoufriadis et al. This is an Open Access article distributed under the terms of the Creative Commons Attribution License

( BioMVed Central

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided
the original work is properly cited. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/

publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.


http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/

	Authors’ details

