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Mitochondria have a pivotal role in cell metabolism, being the major site of energy 

production. Defects of mitochondrial metabolism are associated with a wide spectrum of 

inborn errors caused by mutations of mitochondrial DNA or nuclear DNA. Genetic 

counselling of mitochondrial respiratory chain disorders is challenging because of the 

heterogeneity of the clinical phenotype associated with this disorder often resulting in 

delayed diagnosis. As part of my PhD project, I have had success with Next Generation 

Sequencing technology as a tool for initial genetics diagnosis in four patients in collaboration 

with national and/ or international research / diagnostic groups.  

NDUFV1: 

The first study involved a girl with clinically suspected diagnosis of Leigh syndrome born to 

healthy non-consanguineous parents. Leigh syndrome is a severe neurological disorder. High-

coverage whole exome sequencing was performed on the affected girl, both parents and two 

unaffected siblings. Analysis leads to the identification of compound heterozygous mutations 

in NDUFV1 gene. Mutation in this gene is likely to disrupt the activity of Complex I and 

ATP synthesis. After implementation of various functional studies which confirmed the 

pathogenicity of these mutations. The NDUFV1 manuscript has recently been accepted 

for publication (J Inher Metab Dis).  

RARS:  

The second study involves two families (two Australian siblings [brother and sister] of 

Maltese background and an unrelated individual from Germany) presented with overlapping 

clinical features including nystagmus, motor and expressive delay, moderate cognitive 

impairment, action tremor, head titubation, ataxia and spastic gait. Using whole exome 

sequencing (WES) in the first family, we uncovered a homozygous variation in the arginyl-

tRNA synthetase (RARS) gene (c.5A>G, p.Asp2Gly), and using Sanger sequencing in the 

second family, we identified novel compound heterozygous missense variations (c.1367C>T, 

p.Ser456Leu and c.1846-1847delTA). Mutations in ARS2 family of genes have been linked 

to combined mitochondrial respiratory chain defects. This is the second report of  variations 

in RARS being associated with a phenotype that is very reminiscent of Pelizaeus-Merzbacher 

disease. Our comprehensive functional studies highlighted that the homozygous variant is the 

disease-causing variant. Our findings will be translated into a publication by May 2016. 

A novel gene causing mitochondrial disorder:  

The third case is in two unrelated families including identical twin brothers of non-

consanguineous Australian parents and a male proband of unrelated Indian and Indian-Fijian 

background with an initial diagnosis of mitochondrial disorder. We have identified novel 

compound heterozygous mutations in a novel gene involved pyruvate metabolism (total of 

four variations). We are investigating the pathogenicity of these mutations as the underlying 

genetic cause of the mitochondrial defects in our patients. The final functional studies have to 

a large been completed, but these studies have been complicated by the identification of a 



number of pseudogenes.  Further studies are ongoing, and we hope to have this resolved by 

July 2016.  

A novel gene causing disorder of ROS Signalling, Mitochondrial Oxidative Stress and 

Autophagy 

The third case involved a girl non-consanguineous and of Caucasian background, who 

presented persistent respiratory distress, thrombocytopenia and anaemia.  Death occurred at 

38 days following progressive respiratory failure. Whole exome sequencing of the proband 

and her parents was performed. The proband was identified to be homozygous for a novel 

sequence variation in a novel gene [c.6_7insGAG p.(Glu3dup)]. The parents were confirmed 

to be heterozygous. We are investigating the pathogenicity of this mutation. The final 

functional studies will be completed in the next few months. Our findings will be translated 

into a publication by August 2016. 


