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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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FGFRL1 modulation of FGFR1 signaling ↗

Stable identifier: R-HSA-5658623

FGFRL1 is a fifth member of the FGFR family of receptors. The extracellular region has 40% sequence 
similarity with FGFR1-4, but FGFRL1 lacks the internal kinase domain of the other FGF receptors and 
how it acts in FGFR signaling is unclear. Some models suggest FGFRL1 restricts canonical FGFR signaling 
by sequestering ligand away from kinase-active receptors, while other models suggest that FGFRL1 may 
promote canonical signaling by nucleating signaling complexes or enhancing ERK1/2 activation (r-
eviewed in Trueb, 2011; Trueb et al, 2013).
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FGFRL1 dimer binds FGFs ↗

Location: FGFRL1 modulation of FGFR1 signaling

Stable identifier: R-HSA-5654511

Type: binding

Compartments: plasma membrane

FGFRL1 is a fifth member of the FGFR family of receptors that shares 40% sequence similarity with the 
extracellular region of FGFR1-4, but FGFRL1 lacks the internal kinase domain required for typical down-
stream FGFR signaling. Instead, FGFRL1 has a short intracellular domain with a C-terminal histidine rich 
region that has been shown to interact with the MAP kinase regulator SPRED proteins (Sleeman et al, 
2001; Zhuang et al, 2011; reviewed in Trueb et al, 2013). FGFRL1 forms constitutive dimers and has been 
shown to bind to a wide range of FGF ligands, including FGF3,4,8,10, 22 and with lower affinity to 
FGF2,5,17,18 and 23 (Reickman et al, 2008; Steinberg et al, 2010). FGFRL1 knockout mice die shortly after 
birth from lung and renal defects (Gerber et al, 2009; Gerber et al, 2012; Trueb et al, 2013). FGFRL1 has 
been postulated to act as a decoy receptor that sequesters ligand away from canonical FGF receptors; 
more recently, however, alternate roles for FGFRL1 in enhancing ERK1/2 activation or promoting FG-
FR1-mediated signaling have been suggested (Sleeman et al, 2001; Steinberg et al, 2010; Silva et al, 2013; 
Amann and Trueb, 2013).  Further work will be required to elucidate the role(s) of FGFRL1.
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FGFRL1 binds SPRED1/2 ↗

Location: FGFRL1 modulation of FGFR1 signaling

Stable identifier: R-HSA-5654510

Type: binding

Compartments: plasma membrane

FGFRL1 binds to SPRED1 and 2 and Sprouty1 as assessed by co-immunoprecipitation, although the exact 
stoichiometry of the complex remains to be determined. The interaction requires the C-terminal residues 
of the short intracellular domain of FGFRL1 (Zhuang et al, 2011).  The SPRED proteins are members of 
the Sprouty family, with established roles as negative regulators of the Ras/Raf/Erk signaling pathway (r-
eviewed in McClatchey and Cichowski, 2012).
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