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MolecularBiologyof the Cell, 5thEdition(GarlandScience 2008)
only andexclusivelyor the educationalpurposes

Al bertis A Johnson A -Lewis- A Ral

Molecular Biology of the Cell
Fifth Edition
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EXTRACELLULAR SIGNAL MOLECULE

RECEPTOR PROTEIN

— plasma membrane of

metabolic generegulatory cytoskeletal
enzyme protein protein

! l l

altered cell
shape or
movement

altered altered gene
metabolism expression

target cell

INTRACELLULAR SIGNALING PROTEINS

EFFECTOR PROTEINS
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intracellular signaling l cell-surface
pathway (@ — receptor protein
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(A) CONTACT-DEPENDENT

signaling cell  target cell

/

membrane-
bound signal
molecule

(B) PARACRINE

signaling
cell

local
mediator

(C) SYNAPTIC

synapse
neuron

i target cell
neurotransmitter 9

(D) ENDOCRINE

endocrine cell receptor
target cell

bloodstream

target cell
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(A) acetylcholine (B) heart muscle cell MN\

o CH receptor
Il 2 protein

H;C —C—O0 —CHz—CHz—T+—CH3
e—ee — .
CH3 : . ?.

(C) skeletal muscle cell acetylcholine
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extracellular signal molecule
receptor protein -
plasma membrane
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