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Mitochondrial studies in a novel disorder associated with NUBPL associated mitochondrial 
complex I deficiency in patients with global developmental delays, ataxia, cerebellar and pons 
hypoplasia. 
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The NUBPL gene (MIM 613621) was first reported as a cause of mitochondrial Complex I deficiency 
syndrome (MIM 252010) in 2010, and only seven families have been reported worldwide. We now 
report clinical features of 5 patients in 4 families, representing the largest number of patients 
diagnosed worldwide with NUBPL Complex I deficiency (CID). Patients were diagnosed using 
Whole Exome Sequencing (WES) and all were found to be compound heterozygous for a NUBPL 
(NM_025152) splicing mutation (c.815-27T>C) that is common in the population (~1% frequency), 
plus a rarer non-synonymous or splicing mutation (in trans) as follows: c.311T>C (p.L104P) in 
families 1 (cases 1 and 2) and 4 (case 5), c.693+1G>A in family 2 (case 3), and c.545T>C (p.V182A) 
in family 3 (case 4). We note that in 3 of 4 families (all except family 1), the c.815-27T>C mutation 
is present in cis with c.166G>A (p.G56R), whose pathogenicity remains in question. Primary clinical 
features of the CID patients, who are presently ages 3-19 years, include onset of neurological 
symptoms at ages 3-18 months, global developmental delay, ataxia, nystagmus, speech articulation 
difficulties, and cerebellar dysfunction (brain MRIs show progressive cerebellar and pons hypoplasia) 
and Leigh like phenotype in one individual. Importantly, despite having a diagnosis of CID, most of 
the patients tested normal in an electron transport chain assay (fibroblast or muscle), including for 
Complex I activity. Functional studies in yeast (Yarrowia lipolytica) were performed and confirmed 
the pathogenicity of the non-synonymous NUBPL mutation leading to the L104P substitution. 
Biochemical assays in patient fibroblasts showed mitochondrial functional differences, and 
differentiated neurons are being utilized to screen for and identify novel therapies for these patients. 
In summary we present clinical features of a unique new NUBPL-associated mitochondrial complex 1 
disorder identified by WES and promising treatment studies in yeast and patient fibroblasts.  
 


