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L Phosphorylation of She (Section 19-3C) resulis in
fnulaion of a MAP-kinase cascade (Section 19-3D). ul-
autely affecting growth and difterentiation.

1 Phosphorylation of Gab-1 (Grb2-associated binder-1)
flarly activates this MADP-kinase cascade
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FIBURE 19.64  Insulin signal fransduction. The mnduli‘ ur

niulin to the insulin receptor (IR) induces 1ts autophosphoryla-
tn atscveral Tyrresidues on its 3 subunits, Several proteins,
duding She, Gab-1, the APS/Cbl complex. and IRS proteins,
bind o these pY residues where they are T
e activated insulin receptor. thereby activating MAPK and PI13K
Dﬂhni'ylmmll cascades as well as a hpid raft and caveolae-
mociated regulation process. The MAPI caseade regulates the
dpression of genes involved in cellular growth and differentia-
ion. The P13K cascade leads to changes in the phosphorylation
| fales of several enzymes. 5o as Lo stimulate glycogen synthesis,
awellas other pathways. The PISK cascade also participates i
tizcontiol of vesicle tralficking. leading 1o the ranslocation of
e GLUTY glucose ransporter 1o the cell surface and thus

L icreasine 1he rate of glucose transport into the cell (Saction 20-

Cellular growkh and diﬁerenﬁation

hosphorylated by

Secifon 19-4. The Phosphoinosiide Caseade 719

% Phosphorylation of insulin receptor substrate (1RS)
protens (Section 19-3C) activates a phosphoinositide cas-
cade via a PISK (Scction 19-4D), ultimately stimulatng a
variety ol metabolic processes including glycogen svathe-
sis {Section 18-3E) and glucose transport (Section 20-2E),
as well as cell growth and differentiation.
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system in a PI3K-independent manncr involving lipid rafts and and..
caveolac. Other symbols: Myc, Fos, and Jun (transcription fac-
tors: Section 19-3D), SHP-2 (an SH2-containing PTP; Section
19-3F), CAP (Cbl-associated protein). C3G [a guanine
nucleotide cxchange factor (GEF)]. CrkIT [an SH2/SH 3+
containing adapter proten). PDKI1 (phosphoinositide-
dependent protein kinase-1: Section 19-4C). PKB (protein
kinase B. also named Akt: Section 19-4D. mTOR [for miam-
malian rarget of rapamycin. a PI3K-related protein kinese.
rapamyein is an immunosupressant similar to FK506 (Section
9-2B3): mTOR is also known as FKBP12-rapamycin-ussociated
protein (FRAP)], 86 (a protein subunit of the eukaryotic ribo-
some’s small subunit (Section 32-3Ac its phosphorylation stimu-
lates translation] and PKCT and PEOM (atypical isoforms of
protein kinase C: Section 19-4D) [After Zick. Y.. Trends Cell
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