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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 researchers, and molecular biologists to interpret the 
results of high-throughput experimental studies, by bioinformaticians 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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Defective GCLC causes HAGGSD ↗

Stable identifier: R-HSA-5578999

Diseases: hemolytic anemia

In mammalian cells, many antioxidant defence systems exist which protect cells from subsequent exposure to 
oxidant stresses. One antioxidant is glutathione (GSH), a tripeptide present in virtually all cells that regulates the 
intracellular redox state and protects cells from oxidative injury. It is metabolised via the gamma-glutamyl cycle, 
which is catalysed by six enzymes. In man, hereditary deficiencies have been found in five of the six enzymes. 
Gamma-glutamylcysteine ligase (GCL) catalyses the first and rate-limiting step in GSH biosynthesis. GCL is a 
heterodimer of a catalytic heavy chain (GCLC) and a regulatory light chain (GCLM). Defects in the catalytic GCLC 
can cause hemolytic anemia due to gamma-glutamylcysteine synthetase deficiency (HAGGSD; MIM:230450), a 
disease characterised by hemolytic anemia, glutathione deficiency, myopathy, late-onset spinocerebellar 
degeneration, and peripheral neuropathy (Ristoff & Larsson 2007, Aoyama & Nakaki 2013).
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Defective GCLC does not ligate L-Glu to L-Cys ↗

Location: Defective GCLC causes HAGGSD

Stable identifier: R-HSA-5602892

Type: transition

Compartments: cytosol

Diseases: hemolytic anemia

Gamma-glutamylcysteine ligase (GCL) catalyses the first and rate-limiting step in GSH biosynthesis. GCL is a 
heterodimer of a catalytic heavy chain (GCLC) and a regulatory light chain (GCLM). Defects in the catalytic GCLC 
can cause hemolytic anemia due to gamma-glutamylcysteine synthetase deficiency (HAGGSD; MIM:230450), a 
disease characterised by hemolytic anemia, glutathione deficiency, myopathy, late-onset spinocerebellar 
degeneration, and peripheral neuropathy. Mutations causing HAGGSD are H370L, P185L and R127C (Beutler et al. 
1999, Ristoff et al. 2000, Hamilton et al. 2003).
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