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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 crossreferenced 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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Post-translational modification: synthesis of GPI-anchored proteins ↗
Stable identifier: R-HSA-163125

Glycosylphosphatidyl inositol (GPI) acts as a membrane anchor for many cell surface proteins. GPI is
synthesized in the endoplasmic reticulum. In humans, a single pathway consisting of eleven reactions
appears to be responsible for the synthesis of the major GPI species involved in membrane protein anchoring.
As a nascent protein fated to become GPI-anchored moves into the lumen of the endoplasmic reticulum,
it is attacked by a transamidase complex that cleaves it near its carboxy terminus and attaches an acylated GPI moiety. The GPI moiety is deacylated, yielding a protein-GPI conjugate that can be efficiently
transported to the Golgi apparatus.
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Synthesis of dolichyl-phosphate mannose ↗
Location: Post-translational modification: synthesis of GPI-anchored proteins
Stable identifier: R-HSA-162699

Dolichyl-phosphate-mannose (DPM, DOLPman) is the donor of mannose groups in the synthesis of the
dolichyl pyrophosphate-linked precursor oligosaccharide in asparagine-linked glycosylation, in the synthesis of the glycosyl phosphatidylinositol (GPI) anchor precursor, in protein O-mannosylation and in
protein C-mannosylation. Its synthesis proceeds in two steps. First, cytosolic GDP-mannose reacts with
dolichyl phosphate exposed on the cytosolic face of the endoplasmic reticulum membrane to form DPM
with its mannose moiety oriented toward the cytosol. The DPM molecule then flips in the endoplasmic
reticulum membrane, so that its mannose moiety is in the endoplasmic reticulum lumen, accessible to
the enzymes that catalyze its transfer to growing glycolipids and glycoproteins (Kinoshita and Inoue,
2000; Maeda et al, 2000).
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Synthesis of glycosylphosphatidylinositol (GPI) ↗
Location: Post-translational modification: synthesis of GPI-anchored proteins
Stable identifier: R-HSA-162710

Glycosylphosphatidyl inositol (GPI) acts as a membrane anchor for many cell surface proteins. GPI is
synthesized in the endoplasmic reticulum. In humans, a single pathway consisting of nine reactions appears to be responsible for the synthesis of the major GPI species involved in membrane protein anchoring. This pathway is shown in the figure. Two additional reactions, not shown, allow the synthesis of
variant forms of GPI, one with an additional mannose residue and one with an additional ethanolamine
(Tauron et al. 2004; Shishioh et al. 2005). These variant GPI molecules may be used for tissue-specific protein modifications, or may function independently.
The steps of GPI synthesis were first identified by isolating large numbers of mutant cell lines that had
lost the ability to express GPI anchored proteins on their surfaces. Somatic cell hybrid analyses of these
lines allowed the definition of complementation groups corresponding to distinct mutated genes, and
cDNAs corresponding to normal forms of these genes were identified on the basis of their abilities to restore normal cell surface protein expression in mutant cells. Co-precipitation experiments with tagged
cloned proteins have allowed the identification of additional proteins involved in GPI anchor biosynthesis.
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Attachment of GPI anchor to uPAR ↗
Location: Post-translational modification: synthesis of GPI-anchored proteins
Stable identifier: R-HSA-162791
Compartments: endoplasmic reticulum membrane

The mature form of urokinase plasminogen activator receptor (uPAR) is attached to the plasma membrane by a glycosylphosphatidylinositol (GPI) anchor (Ploug et al. 1991). As nascent uPAR polypeptide
moves into the lumen of the endoplasmic reticulum, it is attacked by a transamidase complex that
cleaves the uPAR polypeptide after residue 305, releasing the carboxyterminal peptide of uPAR and replacing it with an acylated GPI moiety. In a second step, the GPI moiety is deacylated, yielding a uPARGPI conjugate that can be efficiently transported to the Golgi apparatus.
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GPLD1 hydrolyses GPI-anchors from proteins ↗
Location: Post-translational modification: synthesis of GPI-anchored proteins
Stable identifier: R-HSA-8940388
Type: transition
Compartments: plasma membrane, extracellular region

Some proteins function at the cell's surface, attached to the plasma membrane via GPI (glycosylphosphatidylinositol) anchors and include enzymes, receptors, cell adhesion molecules and antigens. These
GPI-anchored proteins participate in many important cellular functions including immune recognition,
complement regulation and intracellular signaling. Phosphatidylinositol-glycan-specific phospholipase
D (GPLD1) (Schofield et al. 2000) is a secreted protein that specifically cleaves GPI-anchored proteins by
cleaving the linkage between the phosphate and inositol in GPI (Davitz et al. 1987, Low & Prasad 1988). In
addition, it also localises to the ER where it can cleave GPI anchor intermediates transiting to the plasma
membrane (not shown here). GPLD1 may play a role in the regulation of GPI-anchored proteins on (intra)cellular membranes.
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