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My research involves studying how cells grow and differentiate to form proper-
ly patterned organs and tissues and how these tissues are maintained through 
the life of the organism. We study proteins that are highly conserved between 
humans and model organisms. Our research has focused on using Drosophila 
and mammalian cell culture to elucidate molecular mechanisms controlling sig-
nal transduction and cellular homeostasis. The protein interactions and cellular 
processes we investigate have direct parallels in humans and are implicated in 
human diseases, such as cancer, developmental disorders and neurodegenera-
tive diseases. Research in the fruit fly has been at the root of many key discov-
eries that have led to medical breakthroughs and to understanding human dis-
ease etiology. In my research program I have adapted to the shifting paradigm 
in research priorities by guiding my research into the study of human proteins 
implicated in disease.
 
We have extensively studied the function of the Homeodomain-interacting 
protein kinase (Hipk) in development, signaling and in a Drosophila tumour 
model. In our studies of Hipk in tumorigenesis we gained valuable skills in 
characterizing mitochondrial dynamics and regulation. Recently we have also 
used Drosophila to identify distinct functions of the four human HIPK ortho-
logs. We also described that loss of Hipk can affect the neuromuscular function 
in Drosophila. Investigating a genetic link between Hipk and other kinases led 
to our discovery that the Cyclin-dependent kinase 8 (Cdk8) plays a critical role 
in neuromuscular health and that loss of Cdk8 causes abnormal motor skills 
(failures in flight and climbing assays) and that this is accompanied by changes 
in mitochondrial form and dynamics and muscular degeneration. 

These effects have not been previously reported and provide a compelling 
link between Cdk8 and Parkinson’s Disease (PD). We found that expression of 
Cdk8 in flies carrying a mutation in Pink1, a gene implicated in familial ear-
ly onset PD, reversed the locomotor impairment, muscle degeneration and 
mitochondrial defects found in PD flies. We also have preliminary data that 
suggest a mechanistic link between lipid droplet formation and mitochondrial 
defects and neuromuscular degeneration in PD, which we seek to investigate. 
The strength of our approach is that we can use the genetically tractable and 
well characterized Drosophila system to investigate new areas of research that 
are directly relevant to PD. Our past track record highlights that we can gain 
valuable and impactful insight into biology of development and disease using 
these approaches and that we have the molecular, cell biological and biochem-
ical tools to investigate genetic interactions in depth. Drosophila studies into 
PD mechanisms, in particular the role of mitochondrial dynamics, have shaped 
our understanding of PD and we believe our work linking Cdk8 to PD mecha-
nisms will open new areas of research and therapeutics.
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