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Mitochondrial complex I is a machine essential for energy generation within our cells. It is 

comprised of 45 protein subunits, 15 of which form the active machine with another 30 

‘accessory’ subunits coating the machine. While we have previously shown that 27 of these 

30 accessory subunits are essential for complex I assembly and function, it is currently 

unclear what specific roles they play.   

As part of my research, I have identified some subunits which have the characteristics of 

having additional functions and others of which appear to be structurally important. I have 

been using CRISPR/Cas9 gene editing and molecular cloning techniques to generate both 

real and hypothetical patient mutations in order to understand the effects such changes 

have on complex I activity. This is a time consuming undertaking, however the results are 

promising and the initial characterisation of these cell lines has begun.   

To date, things have been progressing relatively smoothly. As is the nature of science, there 

have been frustrations and hurdles, however, these have all been resolved without too 

much impediment.  

Since receiving my PhD scholarship from the AMDF, I have been able to publish two papers 

along with other members of the Mitochondria Laboratory at the Monash BDI. The first, 

published in January in FEBS Letters, looked at the characterisation of the complex I subunit 

NDUFV3. We were able to show that the protein exists in two different forms, and that 

these two forms are present at different levels in different tissue types. Importantly, when 

we looked at the frequency of mutations in these proteins within the population, we could 

not identify any people entirely deficient for the protein, indicating that NDUFV3 may be 

essential for normal cellular function. We have also recently published a review of complex 

I assembly in Seminars in Cell and Developmental Biology. This work involved integrating 

data from recent research from within the field to present a summary of the intricate 

nature of complex I assembly and the many components required for its activity. 

In June of this year I attended the EuroMit International Meeting on Mitochondrial 

Pathology. With over 600 researchers in attendance, I was able to hear from some world 

leading experts, as well as present my own data. This experience was incredibly edifying for 

me, and lead directly to establishing two collaborations which have developed in the last 

four months.  

I am looking forward to continuing my research into understanding the roles played by the 

complex I accessory subunits. Recently established collaborations have generated some 

really exciting opportunities which will form a large part of my research over the next six 

months. This work is in part focussing on the roles of these accessory subunits in the 

diagnosis of mitochondrial disease and understanding the biochemistry underpinning their 

pathogenicity.    


