Chapter 11: Cell Communication
Signal-transduction pathway: This is the process through which a signal on the cell’s surface is converted into a specific cellular response.

Local regulator: These substances influence cells in the vicinity. For example, growth factors stimulate the growth/multiplication of nearby cells. This type of signaling in which several cells can respond to the signals from a single source is called paracrine signaling. Another type of local signaling is synaptic signaling. In this type of communication, a nerve cell releases neurotransmitters into a synapse, the narrow space separating two cells.
Hormones: These chemicals can be used to signal target cells that are far away. This process is also known as endocrine signaling.

Direct Contact: Cells can interact by directly connecting.

Reception: In reception, cells detect signals once a cellular protein binds to the signal.
Transduction: After the signal molecule binds to the receptor, the protein changes its conformation to convert the signal into a specific cellular response.

Response: After the cell has received the converted signal, it triggers a cellular response.
Ligand: Ligands are small molecules that specifically bind to a larger one. The proteins that they attach to usually change conformation upon connection. Signal molecules act as ligands that bind to the receptor proteins.
G-linked receptor: This receptor is a plasma membrane receptor that works with a G-protein. These receptors have seven alpha helices spanning the membrane. The G-protein’s on/off state is determined by whether GDP (off) or GTP (on) is attached to it. Once a signal molecule binds to the G-protein-linked receptor, a molecule of GTP displaces the GDP on the G protein. Next, the G protein moves to an enzyme and activates it, resulting in a cellular response. Once it binds to the enzyme, the G-protein’s GTP undergoes hydrolysis and remains attached to the plasma membrane as before.
Tyrosine-Kinase receptor: This type of receptor often receives growth factors. Part of the receptor protein on the cytoplasmic side acts as an enzyme called tyrosine kinase. When the required ligands bind to the receptor, the two receptors polypeptides aggregate and form a dimer. Next, the tyrosine-kinase parts of the polypeptides add phosphates to the tyrosines on the tail of the other polypeptide. Relay proteins recognize the phosphates and bind to the phosphorylated tyrosine, undergoing structural changes that cause a cellular response.
Ligand-gated ion channels: These channels are made of proteins. After a signal molecule binds to the protein, ions can then enterdue to the concentration gradient.
Intracellular receptors: Some proteins dissolved in the cytosol can receive chemical messages that pass through the plasma membrane. Steroid hormones, for example, can pass through the membrane and enter the nucleus.
Transcription Factors: These special proteins  control which genes are turned on in the cell at a particular time.
Protein Kinase: These enzymes transfer phosphate groups from ATP to a protein. Often, protein kinases will act on each other to create a phosphorylation cascade. This sequence can cause multiple effects from a single origin.
Protein Phosphatases: These enzymes remove phosphate groups from proteins. 

Second messengers: These small, nonprotein, water-soluble molecules or ions can help relay signals.
Cyclic AMP (cAMP): This secondary messenger activates protein kinase A. See 207 for more details (picture, lower right corner).
Adenylyl cyclase: This enzyme converts ATP into cAMP.

Diacylglycerol (DAG) and Inositol triphosphate (IP3): These two secondary messengers are produced by a cleavage of a certain kind of phospholipids in the plasma membrane. IP3 then triggers the release of calcium from the ER, so calcium can be considered a third messenger.
Calmodulin: This Ca2+ binding protein is activated by calcium ions.

Signal Amplification: Elaborate enzyme cascades can amplify the cell’s response to a signal. At each step, the number of activated products is much greater than in the preceding steps.
Scaffolding proteins: These large relay proteins are attached to several other relay proteins to increase efficiency of signal transduction.
Diseases with relay proteins: The Wiskott-Aldrich syndrome (WAS) results from the absence of a single relay protein. The harmful effects of this disease include abnormal bleeding, eczema, and a predisposition to infections/leukemia.
