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Active zone: Portion of the cell membrane of the presynaptic terminal where neurotransmitters are 

released. Although it comes in various shapes and sizes, it is typically about a couple of hundred 

nanometers in length. 

Clathrin-coated pit: Major pits found at the plasma membrane decorated and formed by many 

membrane-associating proteins. It can be cut off for the transport of materials or internalization of 

membrane proteins for uptake or recycling. The diameter is typically approx 100 nm. This is an example 

of a membrane nanodomain. 

Cell membrane (Plasma membrane): lipid-bilayer-membrane surrounding entire cells. It also makes 

all of the biological structures such as synapses, synaptic vesicles, active zones, and clathrin-

coated pits. 

Lipid bilayer: Double layered lipid membrane found in water solution. The amphipathic lipids having a 

water soluble “head” and a water insoluble “tail” form a sandwich structure. The lipid molecules are not 

chemically cross-linked each other, and thus a fluidic membrane alone cannot adopt any specific 

shapes. 

Membrane nanodomain: Dynamic organization of proteolipidic membranes in the range of about 5-

500 nm that create a distinct molecular neighborhood for membrane components in order to determine 

specialized cellular functions. 

Neurotransmitters: Chemical messenger molecules contained in synaptic vesicles that are used for 

communication between nerve cells at synapses.  Their release from the presynaptic terminal of one 

neuron is detected by the receptors on the postsynaptic terminal in the process of synaptic 

transmission. 

Postsynaptic terminal: A subcompartment of a neuron that forms the receiving half of the synapse 

where neurotransmitter release is detected by neurotransmitter receptors.  In the brain, many 

postsynaptic terminals appear in the form of “spines”.  The postsynaptic terminal contains 

neurotransmitter receptors that are especially enriched at the postsynaptic density. 

Presynaptic terminal: A subcompartment of a neuron that forms one half of the synapse where an 

electrical impulse triggers the release of neurotransmitters.  The presynaptic terminal contains many 

membrane nanodomains that support its function.  It contains synaptic vesicles and protein 

complexes that control synaptic vesicle fusion at the active zone, which releases neurotransmitters, 

and it also contains the protein machine that reforms synaptic vesicles at the cell surface. 
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Postsynaptic density: A region of the postsynaptic membrane that is directly opposite to the active 

zone.  It contains neurotransmitter receptors and other molecules that control the activity and stability 

of neurotransmitter receptors. 

Protein: The product of a gene, made up of a chain of amino acids. The gene is described as a chain 

of DNA, and the sequential chain of DNA, which is unique to each gene, is used as a template to 

produce the sequential chain of amino acids. DNA itself has no enzymatic activity in most cases, but 

protein has the activity. The chain of amino acids is called a protein, and it adopts specific and rigid 

structure for specialized “enzymatic” function of the protein. 

Protein crystal: Proteins can form crystals in some conditions. The protein crystals develop according 

to the same principles of inorganic crystal development. When X ray beam is irradiated to the protein 

crystal, diffraction of X ray occurs. The pattern of diffraction can be analyzed to determine the three-

dimensional order of each atom of the protein. 

Synapse: Specialized sites of neuron-neuron contact being an example of a functionally important 

membrane nanodomain, At the synapse neuronal information is transmitted from pre- to post- 

synapse in the form of chemical signal. See also Pre- and Post-synaptic terminal. 

Synaptic vesicle: A type of membrane nanodomain which carries the neurotransmitter as its cargo 

at a synapse. The synaptic vesicle is formed by pinching off the tubular invagination, the clathrin-

coated pit of a cell membrane. The synaptic vesicle fuses to the special region of cell membrane of 

synapses called the active zone to release the neurotransmitter . The fusion event merges the 

membrane of the vesicle to cell surface membrane, and the neurotransmitters are released to the 

outside of the cells.  

Synaptic plasticity: Use-dependent change in the efficiency of synaptic transmission.  Some 

changes last for only milliseconds whereas others could last for more than tens of minutes.  Long-

lasting changes are thought to provide a basis for learning and memory. 

Synaptic strength: The efficiency of synaptic transmission.  The synaptic strength is determined by 

the likelihood that neurotransmitters are released (i.e. the occurrence of synaptic vesicle fusion at the 

active zone) in response to an electrical impulse and the number of neurotransmitter receptors at the 

postsynaptic density. 

Synaptic transmission: Information transfer across synapses in the form of release of chemical 

neurotransmitters from the presynaptic neuron at the active zone and reception of the released 

neurotransmitters by receptors on the surface of the postsynaptic neuron. 


