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1. Most neurons maintain a resting membrane potential (-60 to -70 mV). When excited, they open 
cation channels causing depolarization and opening of voltage-gated Ca2+ channels at the 
synapse. Ca2+ ions flow in and promote the fusion of synaptic vesicles, which release
neurotransmitters.
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Generation of the visual signal
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Signal amplification





1. 2-dimensional surface

2.Low in cholesterol and high content of 

polyunsaturated, long-chain fatty acids
•

3.Cooperativity of binding: The binding of one cGMP 

enhances additional cGMP binding and channel 

opening (Hill coefficient n = ~3)  amplification
4.Since multiple cGMP molecules are required to open

the channel, it will close when only one or two cGMP 

molecules leave the channel, making it easier to 

shut down by absorption of light.



Signal termination
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• Guanylate cyclase-activating proteins 

(CGAPs) are activators of guanylate 

cyclase.

• In the dark, CGAPs bind Ca2+ and get 

inhibited, so they cannot activate 

GCs.

• A decrease of intracellular Ca2+ ions 

causes them to be released from 

CGAPs, which can then activate GC.
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Adaptation to light/dark conditions
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Color vision
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Color blindness









Spectral fine-tuning
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