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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 CYP26C1 causes FFDD4 ↗

Stable identifier: R-HSA-5579004

Diseases: skin benign neoplasm

Retinoic acid (RA) is a biologically active analogue of vitamin A (retinol). RA plays an important role in regulating 
cell growth and differentiation. CYP26C1 is involved in the metabolic breakdown of RA by 4-hydroxylation. While 
CYP26C1 can hydroxylate the trans form, it is unique in hydroxylating the 9-cis isomer of RA (9cRA) (Taimi et al. 
2004). Defects in CYP26C1 can cause focal facial dermal dysplasia 4 (FFDD4; MIM:614974), a rare syndrome 
characterised by facial lesions.
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Defective CYP26C1 does not 4-hydroxylate 9cRA ↗

Location: Defective CYP26C1 causes FFDD4

Stable identifier: R-HSA-5602050

Type: transition

Compartments: endoplasmic reticulum membrane, cytosol

Diseases: skin benign neoplasm

Retinoic acid (RA) is a biologically active analogue of vitamin A (retinol). RA plays an important role in regulating 
cell growth and differentiation. CYP26C1 is involved in the metabolic breakdown of RA by 4-hydroxylation. While 
CYP26C1 can hydroxylate the trans form, it is unique in hydroxylating the 9-cis isomer of RA (9cRA) (Taimi et al. 
2004). Defects in CYP26C1 can cause focal facial dermal dysplasia 4 (FFDD4; MIM:614974), a rare syndrome 
characterised by facial lesions. Slavotinek et al. identified compound heterozygosity for a 7-bp tandem duplication 
(844_851dupCCATGCA) in exon 4 of the CYP26C1 gene, causing a frameshift mutation, Q477Hfs*129, and a 
1433A-G transition in exon 6 that results in an R478R missense mutation. Both mutations caused loss of CYP26C1 
function when transfected into COS-1 cells (Slavotinek et al. 2013).
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