Outline of Lecture 02 (02-14 A; Hendry)

Neurocytology I

This is a highly abbreviated form of the notes, already in outline form!

0.  Three principles


- Neuron is a polarized cell for conduction of messages


- Neurons have complex shapes and cell-cell contacts


- Neurons have complex intracellular machinery to support its function

I.  Neuron morphology


A.  Dendrites


- Dendritic field is controlled by genes and environment; variations in shape help give rise to different functional properties


- Dendritic spines allow for specific synapsing and probably provide an isolated chemical environment; spine number and shape is not constant


B.  Axons


- Axon hillock (no ribosomes), initial segment (full of voltage gated Na channels), myelinc sheath, nodes of Ranvier



- Axon can branch at any point along the axon (functional consequences)

II.  Cell biology of neurons


- All signals pass through soma to axon hillock; soma synapses most powerful, often inhibitory


- All organelles for protein production and processing are in the soma


- Nucleus filled with heterochromatin, probably due to cessation of mitosis


- Ribosomes found in Nissl bodies (stacks of RER), also found in rosettes or free


- Golgi complex well developed, especially for glycosylation and packaging into vesicles


- Primary lysosomes (filled with acid hydrolases) + phagosome ( secondary lysosome (( residual bodies with lipofuscin granules)


- Peroxisomes for long chain fatty acid degradation, associated with sphingosine degradation disorders and adrenoleukodystrophy

III.  Neuronal cytoskeleton


- Microtubules (made of (, (-tubulin) determine neuron morphology, MAPs stabilize them


- Neurofilaments (a type of intermediate filament) determine axon diameter


- Kinesins bind to signal proteins on vesicles and power anterograde transport


- Dyneins expressed on phagosomes power retrograde transport


- Actin on the inner surface of plasma membrane determines position of membranes

IV.  Synapses


- Synapses are site where neuron and target communicate, usually via neurotransmitter


- Vesicles guided to presynaptic membrane, dump neurotransmitters into cleft, diffuse to receptor on postsynaptic membrane


- For aa synapses, asymmetric excitatory synapse versus symmetric inhibitory synapse


- Synapses can connect axons with dendrites, spines, soma, axons, or connect to dendrites


- Unusual cell-cell connections include gap junctions, extrasynaptic receptors, or gaseous signaling molecules

