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In dark, Na current is activated by cGMP leading to

depolarization and ftransmitter release. In light, G activated I in heart
PDE degrades cGMP, Na current |
decreases, cell hyperpolarizes and I —
fransmitter release decreases. I
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Activated PKA can phosphoralate and thus modulate
membrane proteins including ion channels, receptors, cyclase,
and G-Proteins OR cytosolic or nuclear proteins involved in
cell maintaince, growth, development or gene expression.

Multiple targets are probably phosphorylated,
although the response may focus on one target.
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G subunit activates PLC which degrades Pl to DAG and IP3. ®
IP3 liberates Ca++ from intracellular stores; the IP3 receptor
is a ligand gated Ca++ channel. Ca++ activates migration of

PKC from cytosol to membrane, where PKC is activated by DAG.
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Ca++ is a potent infracellular regulator, influencing many systems; thus released Ca++
probably acts on additional systems besides PKC. PKC, as a kinase has similar
diverse actions as described for PKA, though ion channels are likely targets.



In some invertebrate photodetectors,
tfransduction is mediated by an activated
G-alpha binding directly to an ion channel
thereby inducing electrical currents.
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cGMP is normally produced; cGMP binds
directly to Na+ channels inducing them

to open and allow current flow into the N
cell. On light stimulation, activated Q N
G-alpha (tfransducin) activates PDE /%o
which degrades cGMP, shutting off £ ~ -
the "dark" current, Guanylate Q
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O In many olfactory neurons, activated G-alpha in turn activates the
enzyme adenylate cyclase (AC). AC begins producing cAMP which
binds directly to ion channnels to initiate electrical currents (fast).

CAMP also activates PKA and its resulting phosphorylations.
This is a slower process than channel activation and is
DIVERSITY ALLOWS SPECIFICITY. probably involved in modifying processes like adaptation.
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There are multiple type of G-alpha subunit.
Each type interacts with only a specific class
of receptor protein AND with a specific class
of target. The G-alpha that activates PDE is
different than those functioning in olfaction, etc.

In other olfactory cells AND in visual cells of many invertebrates activated
G-alpha activates PLC and the production of IP3. IP3 binds directly
tfo ion channels in the outer membrane allowing entry of Ca++ and depolarization.

Ca++ entry represents the initial electrical current (fast) but Ca++ also
induces many secondary responses in the cell which presumably act
to modify sensory neuron response (e.g. adaptation) (slow).



