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MEMBRANE RECEPTORS

Membrane or Transmembrane receptors are specialized integral membrane proteins that take part in communication between the cell and the outside world. Extracellular signaling molecules (usually hormones, neurotransmitters, cytokines, growth factors or cell recognition molecules) attach to the receptor, triggering changes in the function of the cell. This process is called signal transduction: The binding initiates a chemical change on the intracellular side of the membrane. In this way the receptors play a unique and important role in cellular communications and signal transduction.

TYPES OF MEMBRANE RECEPTORS


Based on structural and functional similarities, membrane receptors are mainly divided into 3 classes: The ion channel-linked receptor; The enzyme-linked receptor and G protein-coupled receptor.

· Ion channel-linked receptors are ion-channels (including cation-channels and anion-channels) themselves and constitute a large family of multipass transmembrane proteins. They are involved in rapid signaling events most generally found in electrically excitable cells such as neurons and are also called ligand-gated ion channels. Opening and closing of Ion channels are controlled by neurotransmitters.
· G protein-coupled receptors are integral membrane proteins that possess seven membrane-spanning domains or transmembrane helices. These receptors activate a G protein ligand binding. G-protein is a trimeric protein. The 3 subunits are called α、β and γ. The α subunit can bind with guanosine diphosphate, GDP. This causes phosphorylation of the GDP to guanosine triphosphate, GTP, and activates the α subunit, which then dissociates from the β and γ subunits. The activated α subunit can further affect intracellular signaling proteins or target functional proteins directly.
· Enzyme-linked receptors are either enzymes themselves, or are directly associated with the enzymes that they activate. These are usually single-pass transmembrane receptors, with the enzymatic portion of the receptor being intracellular. The majority of enzyme-lined receptors are protein kinases, or associate with protein kinases.
MODES OF CELL-CELL SIGNALLING

· Endocrine Signaling: Here, the signaling molecules (hormones) are secreted by specialized endocrine cells and carried through the circulation to act on the target cells at distant body sites.
For example, estrogen produced by ovary stimulates the development of female reproductive system and secondary sexual characters.

· Paracrine Signaling: In this case, the signaling molecules act locally to affect the behavior of nearby cells. A molecule released by one cell acts on neighbouring target cells.
Neurotransmitters carrying signals between nerve cells is the example of paracrine signaling.

· Autocrine Signaling: In autocrine signaling, the cells respond to signaling molecules that they themselves produce.
T- Lymphocytes carry out their own proliferation after antigenic stimulation. This is example of autocrine signaling.
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