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Centrosome Spindle Pole-Associated Protein 1 
 

Alternative Names 
CSPP1 
CSPP 
 
Record Category 
Gene locus 
 
WHO-ICD 
N/A to gene loci 
 
Incidence per 100,000 Live Births 
N/A to gene loci 
 
OMIM Number 
611654 
 
Mode of Inheritance 
N/A to gene loci 
 
Gene Map Locus 
8q13.1-q13.2 
 
Description 
The CSPP1 gene encodes a protein associated with 
the centrosome and spindle pole. It is involved in 
cell-cycle progression, spindle organization, 
cytokinesis regulation and cilia formation.  It is 
associated with the microtubule organizing center, 
an intracellular structure that can catalyze gamma-
tubulin-dependent microtubule nucleation and 
anchor microtubules by interacting with their minus 
ends, plus ends or sides. 
 
Mutations in the gene are associated with primary 
cilia abnormalities and can result in Joubert 
Syndrome 21 (JBTS21), a disease characterized by 
atypical neurological findings such as cerebellar 
vermian hypoplasia/aplasia, thickened and 
reoriented superior cerebellar peduncles, and an 
abnormally large interpeduncular fossa.  This 
results in symptoms such as cerebellar ataxia, 
oculomotor apraxia, hypotonia, neonatal breathing 
abnormalities and psychomotor delay. 
 
Molecular Genetics 
The CSPP1 gene is located on the long arm of 
chromosome 8.  It spans an approximate length of 
134 kb and has a coding region consisting of 35 
exons.  Alternatively spliced transcript variants 

result in 2 different isoforms of the CSPP1 protein, 
namely CSPP1-L and CSPP1-S.  CSPP1-L, the 
longer isoform, consists of 1221 amino acids and 
has a molecular mass of 142 kDa.  CSPP1-S has 
294 additional amino acids at its N-terminal end 
and an insertion of 51 amino acids between its 
coiled coil domains.  Expression of the CSPP1 gene 
is found to be high in the adult and fetal brain with 
enrichment in the cerebellum.  Homozygous and 
compound heterozygous mutations in the CSPP1 
gene associated with JBTS21 syndrome result in 
frameshift and permanent terminations or amino 
acid substitutions.    
 
Epidemiology in the Arab World 
 
Saudi Arabia 
 
Shaheen et al. (2014) reported on a consanguineous 
Saudi family with ciliopathy.  The family had a 
pregnancy that resulted in a stillborn at 28 weeks, a 
spontaneous first-trimester abortion, and another 
stillborn at 18 weeks.  The symptoms presented in 
this family were similar to Meckel-Gruber 
Syndrome (MKS).  Genetic analysis revealed a 
homozygous frameshift deletion c.2244_2247del in 
the CSPP1 gene in the affected members.  This 
mutation was predicted to cause premature 
truncation (p.Glu750Lysfs*7).  A skin biopsy from 
the first affected child revealed decreased numbers 
of ciliated fibroblasts and a complete loss of ciliary 
localization of RPGRIP1L.  SHH signaling was 
also found to be impaired, exhibiting the 
downstream consequences of ciliogenesis defects.  
The CSPP1 gene was sequenced in 89 MKS 
affected individuals.  While no truncating mutations 
were observed, two heterozygous missense 
variants- c2219G>A, c.2966G>A and one 
homozygous variant- c.1376C>G were discovered.  
All three variants were predicted to be pathogenic 
by in-situ analysis.  
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