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The parasite-specific trypanothione redox metabolism
Goal

African trypanosomes. A final conclusion as to

Aim of our work is to unravel the unique

which protein plays a main role in the pathway

trypanothione-based thiol redox metabolism

control yet would need a reliable model based

of trypanosomatids in atomic detail and

on the kinetic parameters of all enzymes

to contribute to the development of new

obtained under conditions that reflect the milieu

antiparasitic drugs on the basis of specific

in which the pathway is operating. The kinetic

enzyme inhibitors and by identifying novel

analysis under such in vivo-like conditions

target molecules.

together with computational modelling revealed
that trypanothione synthetase follows a ter-
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reactant mechanism, releases the intermediate

Trypanosomatides, the causative agents of

glutathionylspermidine between the two catalytic

various tropical diseases, possess an unusual

steps and undergoes both substrate and product

redox metabolism. The main non-protein thiol

inhibition suggesting a tight in vivo regulation

is

(Leroux et al. 2013).

the

bis(glutathionyl)spermidine-conjugate

trypanothione which is an essential metabolite
for a wide variety of
parasite pathways (Fig.
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Fig. 1: The trypanothione metabolism.
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Fig. 2: Detoxification of hydroperoxides (ROOH) by the trypanothione redox cascade.

Detoxification of lipid hydroperoxides in

complexes. Bloodstream T. brucei rely exclusively

trypanosomes

on glycolysis for energy supply. These parasites

In Trypanosoma brucei, glutathione peroxidase-

have an only rudimentary mitochondrion devoid

type (Px) enzymes, obtaining their reducing

of cytochromes and most enzymes of the citric

equivalents from the T(SH)2/tryparedoxin (Tpx)

acid cycle. Thus the role of LipDH in these cells

system (Figs 1 and 2), are responsible for the

remained elusive. We could show that deletion

detoxification of lipid hydroperoxides. Deletion

of lipdh resulted in cells with an absolute need

of the individual px genes revealed that the

for exogenous thymidine. This strongly suggests

cytosolic isoenzymes, but not the mitochondrial

that bloodstream parasites require LipDH as

one, are essential. Parasites lacking the cytosolic

component of the glycine cleavage complex

peroxidases show an extremely rapid cell lysis

which generates methylene-tetrahydrofolate for

(Fig. 3). Their proliferation, however, can fully be

dTMP and thus DNA synthesis (Roldán et al.

rescued by supplementing the medium with the

2011).

vitamin E analog Trolox (Diechtierow and KrauthSiegel 2011). Recently we could show that the
cellular damage originates from disintegration of
their lysosome (Hiller et al., submitted).
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