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Section 2 – Project Information
	Project Title

	Understanding the roles of triacylglycerol in modulating mycobacterial growth and biophysical properties.

	Project Summary 

	Mycobacteria contain more lipid than other bacteria. Lipids are responsible for
properties e.g. low permeability and are central as reserves of carbon and
energy to fuel metabolism and growth. In the host, in response to growth
limiting factors e.g. nitrosative stress, Mycobacterium tuberculosis (Mtb), the
agent of tuberculosis (TB), enters a state of low metabolic activity arresting
growth, accumulating triacylglycerol lipid bodies (TAG LB) and forming
differentially culturable (DC) cells undetectable with standard culture. Tolerant
to the action of antibiotics, DC and TAG LB-rich Mtb impact TB treatment.
Mtb H37Rv (lab strain) is TAG-poor during growth. Growth arrest leads to TAG
synthase (tgs1) expression and TAG accumulation, that can be assimilated in
growth-permissible conditions. TAG export (increasing envelope content) is
proposed to modulate growth by regulating TAG accumulation. However, clinical
isolates of Mtb have variable tgs1 expression and TAG LB content during growth.
It is not known if this represents reduced capacity to respond to growth arresting
stimuli, impacts potential recovery following relief of these stresses, or
DC bacteria formation.
Lipid content influences physical properties, for example cell surface
hydrophobicity (CSH), and lipid accumulation enhances buoyancy. This may alter
aerosolisability or host cell interaction, influencing transmission and pathogenic
potential.
To understand the roles of mycobacterial TAG in influencing growth and
biophysical properties, different species, strains and key mutants of TAG
synthesis, assimilation or transport will be used in experimentation.
Objectives:
Determine if TAG LB content impacts response to growth-arresting stimuli and
later regrowth.
Determine if TAG represents a dynamic metabolic pool in growth, with fatty acid
flux measurement through various lipid fractions.
Measure cytoplasmic and cell envelope TAG content and associated biophysical
properties, such as CSH and buoyancy

Techniques that will be undertaken during the project
Actinobacteria culture and growth assays in defined conditions
Genetic modification of Actinobacteria.
Lipid analytical methods to include, chemical extraction, thin layer
chromatography, mass spectrometry, radioisotopic labelling, fluorimetry.
Cytological analyses using fluorescence microscopy and transmission electron
microscopy.
Enzyme assays
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