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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 B4GALT1 causes CDG-2d ↗

Stable identifier: R-HSA-4793953

Diseases: congenital disorder of glycosylation type II

Congenital disorders of glycosylation (CDG, previously called carbohydrate-deficient glycoprotein syndromes, 
CDGSs), are a group of hereditary multisystem disorders. They are characterized biochemically by 
hypoglycosylation of glycoproteins, diagnosed by isoelectric focusing (IEF) of serum transferrin. There are two 
types of CDG, types I and II. Type I CDG has defects in the assembly of lipid-linked oligosaccharides or their 
transfer onto nascent glycoproteins, whereas type II CDG comprises defects of trimming, elongation, and processing 
of protein-bound glycans. Clinical symptoms are dominated by severe psychomotor and mental retardation, as well 
as blood coagulation abnormalities (Jaeken 2013). B4GALT1-CDG (CDG type IId) is a multisystem disease, 
characterized by dysmorphic features, hydrocephalus, hypotonia and blood clotting abnormalities (Hansske et al. 
2002).
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Defective B4GALT1 does not add Gal to N-glycan ↗

Location: Defective B4GALT1 causes CDG-2d

Stable identifier: R-HSA-4793956

Type: transition

Compartments: Golgi membrane, Golgi lumen

Diseases: congenital disorder of glycosylation type II

The family of beta 4-galactosyltransferases (B4GALTs) is composed by at least six known members that mediate the 
transfer of galactose to N-glycan structures and either to begin or elongate keratan chains. Defective B4GALT1 is 
associated with congenital disorder of glycosylation type IId (B4GALT1-CDG, CDG-2d; MIM:607091), in which 
clinical symptoms are dominated by dysmorphic features, psychomotor and mental retardation, hypotonia, as well as 
blood coagulation abnormalities (Hansske et al. 2002). The mutant R345Kfs*6 results in a truncated, inactive 
polypeptide. Analysis of oligosaccharides from serum transferrin from these patients reveals loss of sialic acid and 
galactose residues (Hansske et al. 2002).
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