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Ischemic heart disease is one of the most common causes of mortality in the Western society. 

During periods of ischemia, the lack of blood flow to the heart limits the supply of oxygen, and 

causes the usually tightly regulated glucose and fatty acid oxidation pathways to be 

compromised. During ischemia, glycolysis (an oxygen independent metabolic pathway) serves 

as the main source of energy (ATP) production. However, the restoration of blood flow after 

an ischemic episode (reperfusion) does not restore the balance between glucose and fatty acid 

oxidations. Instead, fatty acid oxidation dominates as the major pathway for ATP production. 

Fatty acid oxidation has a much greater oxygen requirement than glucose oxidation, this, 

together with the disturbances in ionic and chemical homeostasis during ischemia and in the 

post-ischemic period, lead to an overall decrease in cardiac efficiency of between 25% and 

40%. 

It is possible to pharmacologically restore the balance between fatty acid oxidation and glucose 

oxidation (and hence the cardiac efficiency of the ischemic/reperfused heart), for instance, by 

limiting the mitochondrial fatty acid uptake. The transport of fatty acids from the cytoplasm to 

mitochondria requires a small carrier molecule called carnitine. By controlling the availability 

of carnitine (e.g. by limiting its biosynthesis), one can shift the cardiac energy source from fatty 

acid oxidation to glucose oxidation by restricting the amount of fatty acid substrates in the 

mitochondria and thereby forcing the cells to utilise glucose as the energy source instead. 

Four enzymes are involved in carnitine biosynthesis. We are interested in characterising the 

first enzyme (trimethyllysine hydroxylase, TMLH) in this pathway, which catalyse the 

hydroxylation of trimethyllysine. This information will be useful for future developments of 

TMLH inhibitors for the treatments of ischemic heart disease. This summer scholarship will 

be the first step of this project, which will include cloning, production and purification of 

recombinant TMLH from both humans and bacteria. 

There is no formal prerequisites to this summer scholarship, although an understanding of basic 

molecular biology and an enthusiasm in chemical biology will be helpful. Training and 

supervision in molecular biology and enzymology will be given throughout the summer period. 

Please contact me by email if you require any more information. 
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Tuberculosis is an infectious disease that is caused by the airborne bacterium Mycobacterium 

tuberculosis. Once infected, Mycobacterium tuberculosis may exist in different metabolic 

states including a slow or non-growing ‘dormant’ state that is non-responsive to conventional 

anti-tuberculosis treatments. The failure to eliminate all populations of Mycobacterium 

tuberculosis from the patient may lead to the development of drug-resistant bacteria. It is 

estimated that about a third of the world's population has latent tuberculosis, the control of 

which is therefore crucial to the management and eradication of the disease. 

Isocitrate lyase (ICL) is the first enzyme in the bacterial glyoxylate cycle, which is an important 

pathway for latent Mycobacterium tuberculosis to synthesise carbohydrates and other 

biosynthetic products for survival. We are interested in the development of novel ICL inhibitors 

for the treatments of latent tuberculosis. This summer scholarship will form a key part of this 

project, which include the design and synthesis of ICL inhibitors, and in vitro characterisation 

of their inhibition potency against different isoforms of Mycobacterium tuberculosis ICL using 

biophysical techniques. 

There is no formal prerequisites, although an interest and understanding of organic and 

medicinal chemistry and an enthusiasm in chemical biology will be helpful. Training and 

supervision will be given throughout the summer period. Please contact us by email if you 

require any more information. 
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