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Drug-induced mitochondrial dysfunction is considered to be an important factor in the 
onset of idiosyncratic drug-induced liver injury. Currently, in vitro models fail to reflect 
patient variation in mitochondrial DNA (mtDNA) which we hypothesise to be critical in 
determining susceptibility to liver injury. Due to the significant impact of nuclear DNA upon 
cellular function, in order to isolate the effects of mtDNA variation, cybrids need to be 
generated by the fusion of rho-zero cells (devoid of mtDNA) which provide a stable nuclear 
background with platelets (anucleate) which provide an individual’s mtDNA. 
 
Rho-zero cells are often generated by the long-term culture of cells with mutagenic 
ethidium bromide. However, the research group I visited in Leipzig, Germany have been 
central to the development of a novel technique to deplete cells of mtDNA by transfection 
of cells with a plasmid containing a restriction enzyme to initiate mtDNA depletion and 
green fluorescent protein to allow detection of successfully transfected cells. During my visit 
to Leipzig University I was able to learn this technique and most valuably was able to work 
to adapt this technique for use in a liver cell line. Crucially, this novel technique means that 
rho-zero cells can be generated in a matter of days as oppose to months and therefore the 
subsequently generated cybrids are at a much lower passage prior to usage. Additionally, 
the potential effect of ethidium bromide upon nuclear DNA is also avoided.  
 
Prior to the generation of cybrids it is vital that rho-zero cells are fully characterised to 
ensure the complete absence of mtDNA. This involves multiple methods including confocal 
microscopy using stains specific for DNA and mitochondria and real-time PCR. I was able to 
analyse the cells I generated using these techniques under the guidance of an experienced 
post-doctoral researcher whilst in Leipzig and was also introduced to alternative 
characterisation agents which I have since purchased to improve the quality of my work at 
The University of Liverpool. 
 
This experience will allow me to improve the quality of cybrids I generate in the future, and 
has provided me with invaluable knowledge of multiple methods of characterisation of rho-
zero cells, instilling confidence in their use for cybrid generation. Since my visit, I have also 
been in frequent contact with members of the research group from Leipzig which has 
guided the implementation of these methods at my home institution.  
 
As well as benefiting my own personal research, many of the techniques I learnt and 
optimised during my visit have been employed by other members of my research group, 
particularly the RT-PCR detection of changes in cellular mtDNA content. In the future, this 
novel method of rho-zero cell generation and consequent cybrid creation will be used to 
investigate the role of mtDNA in drug-induced organ toxicity of multiple origins, for which 
there are dedicated research projects underway in my department. Given the highly 
cooperative and helpful nature of the research group I was able to visit, I am confident that 
my experience has laid the foundation for future collaborative efforts which will benefit 
myself, the Bioenergetics Research Group and many other researchers at The University of 
Liverpool, particularly those in the MRC Centre for Drug Safety Science. 


