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Carbon monoxide (CO) is another gas that is used as an extracellular signal molecule and like NO can act
by stimulating guanylyl cyclase.
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(A) HON-CHANNEL-COUPLED RECEPTORS Figure 15-16 Three classes of cell
surface receptors. (A} lon-channel

Jons coupled receptors (also called
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Figure 15-30 A G-protein-coupled
receptor (GPCR). GPCRs that bind protein
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The activation of cyclic- AMP-dependent protein kinase (PKA).

The binding of cyclic AMP to the regulatory subunits of the PKA tetramer induces a conformational
change, causing these subunits to dissociate from the catalytic subunits, thereby activating the
kinase activity of the catalytic subunits. The release of the catalytic subunits requires the binding of
more than two eyclic AMP molecules to the requlatory subunits in the tetramer, This

requirement greatly sharpens the response of the kinase to changes in cyclic AMP concentration,
Mammalian cells have at least two types of PKAs: type | is mainly in the cytosol, whereas type Il is
bound via its regulatory subunits and special anchoring proteins to the plasma membrane, nuclear
membrane, mitochondrial outer membrane, and

microtubules. |n both types, once the catalytic subunits are freed and active, they can migrate into
the nucleus (where they can phosphorylate gene regulatory proteins), while the requlatory subunits
remain in the cytoplasm.




activated PKA

Figure 15-36 How a rise in intracellular
cyclic AMP concentration can alter gene
transcription. < AGAT> The binding of an
extracellular signal molecule to its GPFCR
activates adenylyl cyclase via G, and
increases cyclic AMP concentration
in the cytosol. The nise in cyclic AMP
concentration activates PKA, and the
released catalytic subunits of PKA can then
enter the nucleus, where they
phosphorylate the gene regulatory protein
CREB. Once phosphorylated, CREB recruits
the coactivator CBP. which stimulates gene
transcription. In some cases, at least, the
inactive CREB protein is bound to the cyclic
AMP response element (CRE) in DNA
before it is phosphorylated (not shown).
This signaling pathway controls many
processes in cells, ranging from hormone
synthesis in endocrine cells to the
production of proteins required for the
induction of long-term memory in the
brain. We will see later that CREB can also
be activated by some other signaling
pathways, independent of cAMP.





