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12. This section discusses six general mechanisms that cells use to relay extracelluar signals to the interior of the cell. What features do each of these schemes have in common; what aspects are different?p422, Fig 12-2 1.G-protein-coup;ed receptors,2.receptor tyrosine kinases 3.receptor guanylyl cyclases 4.gated ion channels 5.adhesion receptors 6. nuclear receptors
13. How do hormones regulate metabolism only in the cells of specific target organs and not in cells of adjacent non target organs?
The tissue and cell specificity of hormone action is mainly due to the following facts and mechanisms: (1) precise molecular complementarity between the signal (namely, the hormone) and its corresponding receptor molecules mediated by noncovalent forces such as hydrogen boding, van der Waals interaction, and ionic bridges; (2) the specific presence of the receptors on the target cells and the lack of such receptors on adjecent nontarget organs; (3) the presense of the components of downstream signaling pathways in the cells of target organs, which are responsible for the biochemical and physiological response to the hormone.

14. How does the general structure of receptor enzymes differ from the structure of receptor channels?
Receptor channels (ligand-gated channels) often have multiple domains or subunits which form a path spanning the biomembrane through which ions or other small molecules can pass, and this path is "gated" by the binding of the specific ligand to the receptor. And there are binding sites for the ligand on the receptor, which exhibit precise spatial complementarity to the ligand.

Receptor enzymes are transmembrane proteins which always have two parts: one exposed outside the cell responsible for ligand binding, and one within the cell bearing the catalytic activity which triggers the signal transduction in the downstream cascade once the ligand binds the former part.

15. What is “cyclic” about cyclic GMP? guannosine 3’,5’-cyclic monoposphate
16. How is it that cGMP can generate different responses in different tissues?p445 

cGMP carries different messages in different tissue. In the kidney and intestine it triggers changes in iontransport and water retention;in cardiac muscle it signals relaxation, in the brain it may be involved both in development and in adult brain function. Guanylyl cyclase in the kidney is activated by the peptide hormone atrial natriuretic factor(ANF),which is released by cells I the cardiac atrium when the heart is stretched by increased blood volume. Carried in the blood to the kidney, ANF activates guanylyl cyclase in cells of the collecting ducts. The resulting rise in [cGMP ] triggers increased renal excretion of Na+ and consequently of water,driven by the change in osotic pressure. Water loss reduces the blood volume, countering the stimulus that initially led to ANF secretion.  Vascular smooth muscle also had an ANF receptor-guanylyl cyclase; on binding to this receptor,ANF causes relaxation(vasodilation) of the blood vessels ,which increased blood flow while decreasing blood pressure.
17.Why is it possible for the guanylyl cyclase activated by NO to be located in the cytosol and not in the plasma membrane? P446 NO is sufficiently nonpolar to cross plasma membranes without carrier. In the target cell, it binds to the heme group of guanylyl cyclase and activates cGMP production.
18.How is the intracellular signaling pathway mediated by the ß–adrenergic receptor different from that of ANF? In what ways are these two pathways similar?p423-p431 p424 figure 12-4 p445fig 12-20
The intracellular signaling pathway mediated by the beta-adrenergic receptor is the classical example of G protein-coupled signal transduction and second messengers. The binding of epinephrine to the receptor causes replacement of the GDP bound to Gs by GTP, activating Gs. Then Gs moves to adenylyl cyclase and activates it, generating the second messenger cAMP and the downstream cascade, including PKA, phosphorylase b kinase, glycogen phosphorylase, and so on.

On the other hand, ANF signaling pathway is not G protein-coupled and does not involve cAMP. Instead, ANF receptor itself has intracellular catalytic domains which catalyzes the formation of cGMP. The resulting rise in [cGMP] triggers increased renal excretion of Na+ and water.

The similarity of the two pathways lies in the fact that they both utilizes cyclic nucleosides as second messengers to relay the signal.

