


Information (signal) is detected by 

a specific receptor and transformed 

into a cellular response. It is always 

a chemical process. 

Types of  signals include: 
➢ antigens

➢ hormones

➢ neurotransmitters

➢ light

➢ touch

➢ pheromones
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3 factors:
➢ High affinity 

receptor-signal

➢ Cooperativity 

in the ligand –

receptor 

interaction

➢ Enzyme 

cascades

6 features

10 basic types 

of  protein 

components
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Cooperativity:
➢ Large changes in 

receptor 

activation with 

small changes in 

ligand 

concentration



Enzyme cascade:
➢ Enzyme activated by 

a signal receptor

➢ Activated enzyme 

catalyzes the 

activation of  another 

enzyme, etc.

➢ Can produce 

amplification of  

several orders of  

magnitude in millisec

➢ Response to signal 

should be terminated, 

effects proportional to 

stimulus



Modular response:
➢ Signaling proteins can 

recognize multiple other 

proteins

➢ Signaling proteins can be 

“combined”

➢ Many of  the protein-protein 

interactions sites are 

disordered

➢ Scaffold proteins can bring 

several enzymes together



Desensitization:
➢ Prolonged 

presence of  the 

signal inactivates 

the response

➢ Can be 

reactivated by 

decreased 

concentrations



Integration:
➢ Unified response to 

multiple stimuli

➢ Fundamental to 

maintain complex 

equilibria within the 

cell and the organism



Localization:
➢ All components of  the 

signaling system are 

confined to specific 

structures

➢ No effect on other cell 

regions
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Picture from Witzany (2010)

https://link.springer.com/chapter/10.1007%2F978-90-481-3319-2_2




Picture by Kelvinsong on Wikimedia

https://commons.wikimedia.org/wiki/File:Animal_cell_cycle_(editors_version).svg
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https://commons.wikimedia.org/wiki/File:0332_Cell_Cycle_With_Cyclins_and_Checkpoints.jpg
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Picture from LumenLearning

https://courses.lumenlearning.com/microbiology/chapter/energy-matter-and-enzymes/
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