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Trypanosoma brucei causes devastating disease in animals and man (Sleeping
Sickness) in sub-Saharan Africa. The surface of the bloodstream form of the parasite
is covered by a dense coat composed of a glycosylphosphatidylinositol-anchored
protein, the variant surface glycoprotein (VSG). The individual parasite’s VSG coat
and its switching allows evasion of the host’s immune response. The portal whereby
all secretion and uptake of proteins occurs is a unique site defined by the exit point of
the flagellum from the cell — the flagellar pocket. This is the only area of plasma
membrane devoid of microtubules. Secretion of VSGs to the cell surface, removal of
surface-associated antibodies and uptake of essential growth factors (e.g., transferrin)
occur through the flagellar pocket. This site is therefore the key to the basic cell
biology that underlies this parasite’s success.

The flagellar pocket is defined by two particular boundaries: the site of docking and
interaction of the basal body with the membrane defines the base of the pocket whilst
the interaction of a specific flagellar pocket collar with an annulus of differentiated
membrane intimately surrounding the emerging flagellum defines a flagellar pocket
neck (Figs 1 and 2). Between these two annuli the flagellar pocket membrane is
highly dynamic and differentiated from that membrane surrounding the cell body or
the flagellum.

We have used a number of electron microscopic approaches (negative staining of
whole cytoskeletons, thin sectioning and electron tomography) to define the
cytoarchitecture of the pocket and the mechanism of its duplication during the
division of the parasite. Our tomographic studies have focussed on the cytoskeletal
structures surrounding the flagellar pocket, basal body duplication, the associated
cytoskeleton, flagellar attachment zone filament (FAZ filament etc) and new
flagellum growth. We have shown how a new flagellar pocket is formed in procyclic
(tsetse form) parasites with a major reorientation whereby the basal bodies of the new
flagellum move rotationally, so orchestrating division of the flagellar pocket and
creation of the new flagellar pocket for the daughter cell.
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Fig 1. A cutaway cartoon of the African trypanosome illustrating the flagellum and

flagellar pocket inside the parasite.
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Fig 2. A cartoon of the major structural components of the flagellar pocket.
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