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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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FGFR1c ligand binding and activation ↗

Stable identifier: R-HSA-190373

This pathway depicts the binding of an experimentally-verified range of ligands to FGFR1c. While binding affinities 
may vary considerably within this set, the ligands listed have been established to bring about receptor activation at 
their reported physiological concentrations.
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FGFR1c binds to FGF ↗

Location: FGFR1c ligand binding and activation

Stable identifier: R-HSA-190256

Type: binding

Compartments: plasma membrane, extracellular region

In this reaction, FGF receptor in the plasma membrane binds an associating extracellular ligand, a requisite step for 
subsequent activation. The resulting complex consists of dimerized receptor, two ligand molecules, and heparan 
sulfate. Also, TGFBR3 (beta-glycan) facilitates the binding of FGF2 with its receptor FGFR1 by binding with FGF2 
itself and bringing more ligands into receptor proximity (Andres et al. 1992, Knelson et al. 2013).

Followed by: Autocatalytic phosphorylation of FGFR1c
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Autocatalytic phosphorylation of FGFR1c ↗

Location: FGFR1c ligand binding and activation

Stable identifier: R-HSA-190429

Type: transition

Compartments: plasma membrane, extracellular region, cytosol

Studies have mapped 8 tyrosine residues in the cytoplasmic domain of FGFR1 that are important for signaling. 
Autophosphorylation of residues 653 and 654, located in the activation loop of the kinase, is necessary to maintain 
the receptor in the active state. Phosphorylation of other tyrosine residues by the intrinsic protein tyrosine kinase 
activity of the activated receptor creates binding sites on its cytoplasmic tail for membrane bound docking proteins to 
gather intracellular signaling mediators.

Preceded by: FGFR1c binds to FGF
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KAL1 binds HS ↗

Location: FGFR1c ligand binding and activation

Stable identifier: R-HSA-5654515

Type: binding

Compartments: extracellular region

KAL1 is an extracellular matrix-associated protein that modulates signaling by FGFR1c. Mutations in the KAL1 
gene are associated with Kallmann syndrome, a genetic disorder characterized by olfactory bulb dysgenesis and 
hypogonadotrophic hypogonadism (Dode et al, 2003; Pitteloud et al, 2006; reviewed in Yu and Bouloux, 2010). 
KAL1 has been shown to interact with both FGFR1c and with heparan sulfate, with opposing effects on downstream 
signaling. Preformation of an FGFR1c:KAL1 complex inhibits the association of FGF ligand with the complex and 
subsequent receptor dimerization and in this way negatively regulates FGFR1c ligand-dependent signaling. In 
contrast, preformation of a KAL1:heparan sulfate complex promotes stable FGF ligand:receptor interaction thereby 
enhancing FGFR1c signal transduction (Hu et al, 2009; Hu et al, 2004; Soussi-Yanicostas et al, 1998).
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