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Receptor tyrosine kinase which mediates the pleiotropic actions of insulin. Binding of insulin leads to phos
phorylation of several intracellular substrates, including, insulin receptor substrates (IRS1, 2, 3, 4), SHC,
GAB1, CBL and other signaling intermediates. Each of these phosphorylated proteins serve as docking pr
oteins for other signaling proteins that contain Src-homology-2 domains (SH2 domain) that specifically re
cognize different phosphotyrosine residues, including the p85 regulatory subunit of PI3K and SHP2. Phosp
horylation of IRSs proteins lead to the activation of two main signaling pathways: the PI3K-AKT/PKB pathw
ay, which is responsible for most of the metabolic actions of insulin, and the Ras-MAPK pathway, which re
gulates expression of some genes and cooperates with the PI3K pathway to control cell growth and differ
entiation. Binding of the SH2 domains of PI3K to phosphotyrosines on IRS1 leads to the activation of PI3K
and the generation of phosphatidylinositol-(3, 4, 5)-triphosphate (PIP3), a lipid second messenger, which
activates several PIP3-dependent serine/threonine kinases, such as PDPK1 and subsequently AKT/PKB. Th
e net effect of this pathway is to produce a translocation of the glucose transporter SLC2A4/GLUT4 from ¢
ytoplasmic vesicles to the cell membrane to facilitate glucose transport. Moreover, upon insulin stimulati
on, activated AKT/PKB is responsible for: anti-apoptotic effect of insulin by inducing phosphorylation of BA
D; regulates the expression of gluconeogenic and lipogenic enzymes by controlling the activity of the win
ged helix or forkhead (FOX) class of transcription factors. Another pathway regulated by PI3K-AKT/PKB act
ivation is mTORC1 signaling pathway which regulates cell growth and metabolism and integrates signals f
rom insulin. AKT mediates insulin-stimulated protein synthesis by phosphorylating TSC2 thereby activatin
g mMTORC1 pathway. The Ras/RAF/MAP2K/MAPK pathway is mainly involved in mediating cell growth, survi
val and cellular differentiation of insulin. Phosphorylated IRS1 recruits GRB2/SOS complex, which triggers
the activation of the Ras/RAF/MAP2K/MAPK pathway. In addition to binding insulin, the insulin receptor ca
n bind insulin-like growth factors (IGFI and IGFIl). Isoform Short has a higher affinity for IGFIl binding. Whe
n present in a hybrid receptor with IGF1R, binds IGF1. PubMed:12138094 shows that hybrid receptors co
mposed of IGF1R and INSR isoform Long are activated with a high affinity by IGF1, with low affinity by IGF
2 and not significantly activated by insulin, and that hybrid receptors composed of IGF1R and INSR isofor
m Short are activated by IGF1, IGF2 and insulin. In contrast, PubMed:16831875 shows that hybrid recepto
rs composed of IGF1R and INSR isoform Long and hybrid receptors composed of IGF1R and INSR isoform
Short have similar binding characteristics, both bind IGF1 and have a low affinity for insulin. In adipocyte
s, inhibits lipolysis (By similarity) Receptor tyrosine kinase which mediates actions of insulin-like growth f
actor 1 (IGF1). Binds IGF1 with high affinity and IGF2 and insulin (INS) with a lower affinity. The activated |
GF1R is involved in cell growth and survival control. IGF1R is crucial for tumor transformation and surviva
| of malignant cell. Ligand binding activates the receptor kinase, leading to receptor autophosphorylation,
and tyrosines phosphorylation of multiple substrates, that function as signaling adapter proteins includin
g, the insulin-receptor substrates (IRS1/2), Shc and 14-3-3 proteins. Phosphorylation of IRSs proteins lead
to the activation of two main signaling pathways: the PI3K-AKT/PKB pathway and the Ras-MAPK pathway.
The result of activating the MAPK pathway is increased cellular proliferation, whereas activating the PI3K
pathway inhibits apoptosis and stimulates protein synthesis. Phosphorylated IRS1 can activate the 85 kD
a regulatory subunit of PI3K (PIK3R1), leading to activation of several downstream substrates, including p
rotein AKT/PKB. AKT phosphorylation, in turn, enhances protein synthesis through mTOR activation and tri
ggers the antiapoptotic effects of IGFIR through phosphorylation and inactivation of BAD. In parallel to PI
3K-driven signaling, recruitment of Grb2/SOS by phosphorylated IRS1 or Shc leads to recruitment of Ras a
nd activation of the ras-MAPK pathway. In addition to these two main signaling pathways IGF1R signals al
so through the Janus kinase/signal transducer and activator of transcription pathway (JAK/STAT). Phospho
rylation of JAK proteins can lead to phosphorylation/activation of signal transducers and activators of tran
scription (STAT) proteins. In particular activation of STAT3, may be essential for the transforming activity
of IGF1R. The JAK/STAT pathway activates gene transcription and may be responsible for the transforming
activity. JNK kinases can also be activated by the IGF1R. IGF1 exerts inhibiting activities on JNK activation
via phosphorylation and inhibition of MAP3K5/ASK1, which is able to directly associate with the IGF1R
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