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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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Signaling by Type 1 Insulin-like Growth Factor 1 Receptor (IGF1R) ↗

Stable identifier: R-HSA-2404192

Compartments: plasma membrane, cytosol, extracellular region

Binding of IGF1 (IGF-I) or IGF2 (IGF-II) to the extracellular alpha peptides of the type 1 insulin-like growth factor 
receptor (IGF1R) triggers the activation of two major signaling pathways: the SOS-RAS-RAF-MAPK (ERK) 
pathway and the PI3K-PKB (AKT) pathway (recently reviewed in Pavelic et al. 2007, Chitnis et al. 2008, Maki et al. 
2010, Parella et al. 2010, Annunziata et al. 2011, Siddle et al. 2012, Holzenberger 2012).
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IGF1,2 binds IGF1R ↗

Location: Signaling by Type 1 Insulin-like Growth Factor 1 Receptor (IGF1R)

Stable identifier: R-HSA-2404200

Type: binding

Compartments: plasma membrane, extracellular region

Either IGF1 (IGF-I) or IGF2 (IGF-II) can bind the type 1 insulin-like growth factor receptor (IGF1R) (Casella et al. 
1986, LeBon et al. 1986, Maly and Luthi 1986, Cacieri et al. 1988, Steele-Perkins et al. 1988, Burgisser et al. 1991, 
Germain-Lee et al. 1992, Keyhanfar et al. 2007, Alvino et al. 2009, Alvino et al. 2011). IGF1R has similar affinities 
for IGF1 and IGF2 (Casella et al. 1986, Steele-Perkins et al. 1988). The binding sites for IGF1 and IGF2 are in a 
similar location on the alpha peptide of IGF1R but there are some differences in which residues of IGF1R interact 
with IGF1 vs. IGF2 (Keyhanfar et al. 2007, Alvino et al. 2009, Alvino et al. 2011).

Followed by: IGF1,2:IGF1R autophosphorylates
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IGF1,2:IGF1R autophosphorylates ↗

Location: Signaling by Type 1 Insulin-like Growth Factor 1 Receptor (IGF1R)

Stable identifier: R-HSA-2404199

Type: transition

Compartments: plasma membrane, cytosol

CILP1 (CILP-1) inhibits ligand-induced autophosphorylation of IGF1R, the IGF-1 receptor (Johnson et al. 2003). 
CILP1 is expressed in chondrocytes and cultured knee meniscal cartilage cells where it blocks the ability of IGF1 to 
reduce extracellular pyrophosphate. Expression of CILP1 is commonly enhanced in aging and osteoarthritic 
cartilage.
The beta peptide of the type 1 insulin-like growth factor (IGF1R) spans the plasma membrane and trans-
autophosphorylates tyrosine residues in response to binding of either IGF1 or IGF2 by the extracellular alpha peptide 
(LeBon et al. 1986, Yu et al. 1986, Doronio et al. 1990, Hernandez-Sanchez et al. 1995, Alvino et al. 2001).

Preceded by: IGF1,2 binds IGF1R
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IGF1R signaling cascade ↗

Location: Signaling by Type 1 Insulin-like Growth Factor 1 Receptor (IGF1R)

Stable identifier: R-HSA-2428924

Compartments: plasma membrane, cytosol

After autophosphorylation the type 1 insulin-like growth factor receptor (IGF1R) binds and phosphorylates scaffold 
proteins, IRS1/2/4 and SHC1, which in turn bind effectors possessing enzymatic activity (recently reviewed in 
Pavelic et al. 2007, Chitnis et al. 2008, Maki et al. 2010, Parrella et al. 2010, and Siddle et al. 2012). IRS1/2/4 can 
bind both PI3K (via the p85 subunit of PI3K) and the GRB2:SOS complex. PI3K activates PKB (AKT, AKT1) 
signaling. GRB:SOS stimulates RAS to exchange GDP for GTP leading to activation of RAF and MAPK.
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