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Objectives (2)

After lecture, student is capable of telling
1. Signaling molecules and cell-surface receptors

2. Intracellular signal transduction



Cell signaling system

« Cell communication begins when the receptor
protein on the target cell receives an extracellular
signal and converts to intracellular signal that direct
cell behavior
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Cell Communication and signaling

Cell Communication
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Intracellular Signal Transduction
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Cell behavior

extracellular signal molecule

intracellular signaling l cell-surface
pathway _ receptor
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7 major classes of cell surface receptors

External signals; membrane-anchored proteins, secreted proteins, peptides, and
small hydrophilic molecules
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4 major classes of membrane receptors

EXTRACELLULAR
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Seven-transmembrane domain receptors

(7TM receptors)

G-protein coupling receptors (GPCRs)
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Intracellular Signal Transduction

Ligand-Receptor
“first messengers”

v

O or O of a intracellular signaling molecules

“second messengers”

3’,5’-cyclic AMP (cAMP), 3°,5’-cyclic GMP (cGMP), 1,2-diacylglycerol
(DAG), and and inositol 1,4,5-trisphosphate (IP;)
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G-protein coupling receptors

Q Activated

Cellular response

IR ERR Major Classes of Mammalian Trimeric G Proteins and Their Effectors’

G, Class Associated Effector 2nd Messenger Receptor Examples

Gia Adenylyl cyclase cAMP (increased) B-Adrenergic (epinephrine)
receptor; receptors for
glucagon, serotonin,

vasopressin
Gia Adenylyl cyclase cAMP (decreased) a1-Adrenergic receptor
K™ channel (Gg, activates Change in membrane Muscarinic acetylcholine
effector) potential receptor
Golfa Adenylyl cyclase cAMP (increased) Odorant receptors in nose
Gya Phospholipase C IP5, DAG (increased) az-Adrenergic receptor
Goo Phospholipase C IP5, DAG (increased) Acetylcholine receptor in

endothelial cells

Gia c¢GMP phosphodiesterase cGMP (decreased) Rhodopsin (light receptor) in

rod cells
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G-protein coupling receptors
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Integrated regulation mediated by

several second

(a) Muscle cells
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Receptor with intrinsic enzyme activity:
tyrosine kinase receptor
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activation lip tyrosines tyrosine residues
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Receptor tyrosine kinases
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Enzyme associated receptor:
cytokine receptor
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Adhesion molecule signhaling
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Steroid receptor signaling

Boron & Boulpaep: Medical Phys:ology, 2nd Edition.
Copyright © 2009 by Saunders, an imprint of Elsevier, Inc. All rights reserved.
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Integration of signal transduction
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