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Objectives  (2)

After lecture, student is capable of  telling

1. Signaling molecules and cell-surface receptors

2. Intracellular signal transduction
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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 

Cell signaling

5



Intracellular Signal Transduction

reasonandscience.heavenforum.org
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Cell behavior

Fast (sec to min)

Changes in cell 

activities 

e.g. movement, 

secretion, or 

metabolism

Slow (min to hr)

Involves in gene 

and protein 

expressions
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7 major classes of  cell surface receptors
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Cytosolic JAK kinases Tyr kinase domainTrimeric G protein Ser/Thr kinase domain Cytosolic complex Pamitoylated Wnt Delta ligand is released

External signals; membrane-anchored proteins, secreted proteins, peptides, and 

small hydrophilic molecules



4 major classes of  membrane receptors
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Ion channel receptor

• Ligand-gated channels

• Converts chemical 

signals to electrical 

ones 

• Essential in neuronal 

activities

www.bio.miami.edu
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Seven-transmembrane domain receptors 

(7TM receptors)

• G-protein coupling receptors (GPCRs)

www.doctorshangout.com
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Intracellular Signal Transduction

Ligand-Receptor 

“first messengers”

 or  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 (IP3)

4 common intracellular second messengers
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G-protein coupling receptors 

213



G-protein coupling receptors
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Integrated regulation mediated by 

several second messengers.
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Receptor with intrinsic enzyme activity: 

tyrosine kinase receptor
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Receptor tyrosine kinases
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Enzyme associated receptor: 

cytokine receptor
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JAK-STAT 

signaling 

pathway
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Adhesion molecule signaling
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Steroid receptor signaling

www.studyblue.com
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Integration of  signal transduction

migration.wordpress.com
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