MONITORING METABOLIC REACTIONS IN INTACT CELLS
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BACKGROUND

•

Energy metabolism is an important biomarker of normal cellular
function and provides critical information on cellular damage
associated with diseases affecting the brain and liver.

•

Energy metabolism can be detected in cell culture but it requires
destructive methods that unfortunately do not provide enough
information on the level of damage in cells and tissues.

•

There is an urgent need for non-destructive methods that can
monitor metabolic reactions in intact cells for the diagnosis and
treatment of diseases affecting the brain and liver.

OBJECTIVES
• Developing bespoke 3D cell culture models of
human diseases for metabolic studies.
• Apply novel metabolic imaging techniques to
detect important changes in diseases using
3D cell culture models.
• Identify new biomarkers and test new drugs
in vitro before clinical application.

DYNAMIC NUCLEAR POLARISATION (DNP) FOR METABOLIC STUDIES IN REAL-TIME
DNP technology

Boosting the signal of MRI for metabolic imaging
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Question 1: diets in high sugar a major factor in
Diabetes and non-alcoholic fatty liver disease?
Hypothesis:

Question 1: can astrocyte metabolism be used as an early
biomarker of brain damage in vascular dementia?
Hypothesis:
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Aims: (i) to identify a mechanism involving chemical modification
of liver enzymes by high sugar diets and (ii) develop a noninvasive experimental approach that can measure such small
chemical changes in human liver cells.
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Aims: (i) to develop a 3D cell culture model that recreates the natural environment
of the brain in vitro and (ii) identify metabolic changes in astrocytes (i.e. a brain
cell) and their role in brain function (i.e. blood-brain barrier).

CONCLUSION

•

DNP technology is a powerful tool for metabolic studies in bespoke 3D cell
models because it can monitor important aspects of cell biology previously
undetectable.

•

DNP technology is clinically available and the discovery of new biomarkers can
be rapidly translated into clinical settings.

•

DNP technology will be used very soon in a first-in-man metabolic study at the
University of Nottingham.
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