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Receptors Effectors Signaling Pathways

G Protein-Coupled Seven-Transmembrane (GPCR)

B-Adrenergic

Stimulation of cyclic AMP
LH, FSH, TSH

G, adenylate

cyclase production, protein

Glucagon kinase A
PTH, PTHrP Ca?t channels Calmodulin,Ca2t-dependent
ACTH, MSH kinases
GHRH, CRH
a-Adrenergic Giou Inhibition of cyclic AMP
Somatostatin production

Activation of K+, Ca?* channels
TRH, GnRH Gg, Gy Phospholipase C, diacylglyc-

erol, IP3, protein kinase C,
voltage-dependent Ca2+
channels

Receptor Tyrosine Kinase

Insulin, IGF-I Tyrosine kinases, ~ MAP kinases, Pl 3-kinase;
IRS AKT, also known as protein
kinase B, PKB
EGF, NGF Tyrosine kinases,  Raf, MAP kinases, RSK
ras

Cytokine Receptor-Linked Kinase

GH, PRL JAK, tyrosine STAT, MAP kinase, Pl 3-kinase,
kinases IRS-1

Serine Kinase

Activin, TGF-, MIS Serine kinase Smads

Note: IP;, inositol triphosphate; IRS, insulin receptor substrates; MAP, mitogen-acti-
vated protein; MSH, melanocyte-stimulating hormone; NGF, nerve growth factor; PI,
phosphatylinositol; RSK, ribosomal S6 kinase; TGF-, transforming growth factor . For
all other abbreviations, see text.
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