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Mitochondrial diseases are a group of disorders of the respiratory chain, which affect the 

ability of the mitochondria to provide energy to the cell. This devastating group of disorders occurs in 

about 1 in 5000 live births. They can affect individual or multiple organs, particularly those with a 

high energy demand such as the brain, heart, skeletal muscle and liver. Mitochondrial diseases are 

difficult to diagnose as they vary greatly in the age and severity of presentation, the range of 

symptoms, and the mode of genetic inheritance. This complexity means that the identification of the 

genetic cause of disease is difficult, and families are frequently left without a genetic diagnosis.  

The ‘MitoExome’ sequencing approach used massively parallel sequencing to simultaneously 

target 1000 genes known to encode proteins with a role in mitochondrial function (Calvo, Compton et 

al. 2012). By using this ‘MitoExome’ sequencing approach, we were able to identify and characterise 

two novel complex III genes. UQCC2, a novel complex III assembly factor, was published as a co-

first authorship entitled ‘Mutations in the UQCC1-Interacting Protein, Cause Human Complex III 

Deficiency Associated with Perturbed Cytochrome b Protein Expression’ (Tucker, Wanschers et al. 

2013). As well as identifying UQCC2 as a novel cause of complex III deficiency, we were able to 

further characterise its function in the early assembly of complex III. The second novel complex III 

disease gene identified and characterised as part of my studies was UQCR10, a complex III structural 

subunit (Mountford et al. Manuscript in preparation). In addition, I co-authored a publication 

characterising a patient with a novel mutation in the complex III assembly factor TTC19 (Mordaunt, 

Jolley et al. 2015).  

‘MitoExome’ sequencing resulted in the identification of COA6, a novel complex IV 

assembly factor, and my contribution was included in a recent paper published in collaboration with 

Professor Mike Ryan’s group (Stroud, Maher et al. 2015).  

Once a sequencing methodology like ‘MitoExome’ has been performed on a group of 

patients, and most of the known mtDNA mutations, previously reported disease genes, and recessive 

diagnoses have been identified, there is always a group of patients in whom no candidate gene has 

been identified. With such patients, it is important to pursue alternative strategies for re-analysing the 

data. I used two different analysis methods to reanalyse the ‘MitoExome’ sequencing data for our 

group of patients without a genetic diagnosis. These analyses identified two new patient diagnoses, 

both in the known disease genes RMND1 and PNPLA8. My re-analysis of the unsolved patients 

highlights the need to periodically return to unsolved cases, and as more information becomes 

available in the scientific literature and databases, it can become possible to find mutations which may 

have previously been overlooked.  

The final part of my PhD project was to revisit the ‘Birth Prevalence cohort’; a cohort of 

patients with a confirmed diagnosis of a mitochondrial disease, who were born in South Eastern 

Australia between 1990 and 1999. This cohort of patients was used to estimate the birth prevalence of 

mitochondrial disease (1 in 5000) which was published in 2003 (Skladal, Halliday et al. 2003). Other, 

international cohort studies of mitochondrial disease have successfully identified a genetic diagnosis 

in 50 to 60% of patients. The ‘Birth Prevalence cohort’ currently has a diagnostic yield of 76% 

(n=80/105), and likely to be the best in the world. This was achieved by comparing performing 

‘MitoExome’ sequencing, and using multiple re-analysis pipelines to revisit patients without a genetic 

diagnosis. The study of this unique population-based cohort has identified several potential novel 

disease genes which will be characterised as ongoing research in the Thorburn laboratory.  



I would like to sincerely thank the AMDF for the top-up scholarship and travel money which 

was awarded to me in 2012. The travel money allowed me to attend several international conferences, 

including presenting the UQCC2 work at EuroMit in Finland in 2014. It enabled me to spend a month 

at the Broad Institute, Boston, with Professor Vamsi Mootha and Associate Professor Daniel 

MacArthur, learning bioinformatics and computational biology.  

My PhD examiners report was received on 2
nd

 March, and my thesis was passed subject to 

minor amendments. I have taken up a position as a Postdoctoral Researcher at the University of 

Oxford in the UK. 
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