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Introduction
Ciliopathies is an emerging class of genetic disorders due
to altered cilia assembly, maintenance or function. Syndro-
mic ciliopathies affecting bone development have been
classified as skeletal ciliopathies. Mutations in genes
encoding components of the intraflagellar transport (IFT)
complex A, that drives retrograde ciliary transport, are a
major cause of skeletal ciliopathies. Mainzer-Saldino syn-
drome (MSS) is a rare disorder characterized by phalan-
geal cone-shaped epiphyses, chronic renal failure and
early-onset severe retinal dystrophy.

Methods and results
We collected 16 families presenting three diagnostic cri-
teria of MSS. Through ciliome re-sequencing combined to
Sanger sequencing, we identified IFT140 mutations in
seven MSS families. The effect of the mutations on IFT140
localization was assessed using flagged-IFT140 mutant
proteins which showed a partial to nearly complete loss of
basal body localization associated with an increase of cyto-
plasm staining while the wild-type Flagged-IFT140 protein
predominantly localized to the basal bodies in RPE1 cells.
To assess the impact of IFT140 mutations on ciliogenesis,
abundance and morphology of primary cilia were studied
in cultured fibroblasts of patients and detected absent cilia
in a high proportion of patient cells compared to controls.
Ciliary localization of anterograde IFTs were altered in
MSS patient fibroblasts supporting the pivotal role of
IFT140 in proper development and function of ciliated
cells.

Conclusion
Here we report on compound heterozygosity or homozyg-
osity for IFT140 mutations in seven MSS families. After
Sensenbrenner and Jeune syndromes, MSS is the ultimate
skeletal ciliopathy ascribed to IFT disorganization.
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