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Introduction

Reactome is open-source, open access, manually curated and peer-reviewed pathway database. Pathway 
annotations are authored by expert biologists, in collaboration with Reactome editorial staff and cross-
referenced to many bioinformatics databases. A system of evidence tracking ensures that all assertions 
are backed up by the primary literature. Reactome is used by clinicians, geneticists, genomics research-
ers, and molecular biologists to interpret the results of high-throughput experimental studies, by bioin-
formaticians seeking to develop novel algorithms for mining knowledge from genomic studies, and by 
systems biologists building predictive models of normal and disease variant pathways.

The development of Reactome is supported by grants from the US National Institutes of Health (P41 
HG003751), University of Toronto (CFREF Medicine by Design), European Union (EU STRP, EMI-CD), and 
the European Molecular Biology Laboratory (EBI Industry program).
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Mycothiol metabolism ↗

Stable identifier: R-MTU-870331

Mycothiol (MSH), a conjugate of glucosamine, cysteine and inositol, is the Actinobacteria equivalent of 
glutathione. It serves as a pool for both the unstable cysteine and reduction equivalents. Mycothiol takes 
part in enzymatic reactions including detoxification of electrophilic compounds, inactivation of reactive 
oxygen and nitrogen species, reductions, and isomerizations.

M. smegmatis mutants devoid of MSH are sensitive to oxidative and nitrosative stress, and antibiotics. In 
M. tuberculosis, however, mycothiol synthesis is essential, no null mutants are known. Results from 
MshD mutants, which have about 1 per cent of MSH, show the importance of mycothiol in environments 
where antimicrobial factors, including reactive oxygen and reactive nitrogen intermediates, are formed, 
such as within macrophages (Newton et al, 2008; Rawat and Av-Gay, 2007)
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Mycothiol biosynthesis ↗

Location: Mycothiol metabolism

Stable identifier: R-MTU-879299

Compartments: cytosol

Biosynthesis of mycothiol starts from glucose-6-phosphate and proceeds directly to  myo-inositol-1-phos-
phate, contrary to phosphatidylinositol synthesis. One of the following steps, the removal of the phos-
phate group, is catalyzed by a still unknown phosphatase. The pathway is essential in M. tuberculosis 
(Newton et al, 2006; Sareen et al., 2003)
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Mycothiol catabolism ↗

Location: Mycothiol metabolism

Stable identifier: R-MTU-879325

Mycothiol and its adducts that result from detoxification can be readily cleaved into smaller molecules. 
The mycothiol pool therefore serves as storage for unstable cysteine and sugars. (Rawat and Av-Gay, 
2007; Newton et al, 2008)
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Mycothiol-dependent detoxification ↗

Location: Mycothiol metabolism

Stable identifier: R-MTU-879235

Compartments: cytosol

In analogy to glutathione, mycothiol is part of the detoxification machinery of the M. tuberculosis cell. 
The biotransformation of electrophilic toxins consists of creating an adduct with mycothiol, its cleavage 
into a "mercapturic acid" and glucosaminyl-inositol (with which mycothiol is recycled),  and transport of 
the mercapturic acid through the membrane. The protein(s) catalyzing the transport are still unidenti-
fied.

Further molecules that are changed to less dangerous entities with the help of mycothiol are formalde-
hyde and the nitrosyl radical (Rawat and Av-Gay, 2007; Newton et al, 2008).
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mycothiol is oxidized to mycothione ↗

Location: Mycothiol metabolism

Stable identifier: R-MTU-879266

Type: transition

Compartments: cytosol

The oxidation of mycothiol provides electrons for the maintenance of cell redox homeostasis. In which 
reactions exactly those electrons are used is unknown. A possibility is the existence of MSH-dependent 
peroxidases. (Rawat and Av-Gay, 2007)
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mycothione is reduced to mycothiol ↗

Location: Mycothiol metabolism

Stable identifier: R-MTU-879322

Type: transition

Compartments: cytosol

Mycothiol is recycled using a reduction equivalent (NADPH/H+) and the help of the mycothione re-
ductase enzyme. Although a mtr null mutant was obtained by McAdam and coworkers in M. tuberculosis, 
another study by Sassetti suggests the enzyme is essential in the H37Rv strain. It appears possible that 
thioredoxin reductases can provide some enzymatic rest activity. (Patel and Blanchard, 1999; Rawat and 
Av-Gay, 2007)
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