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Levels of brain organizationLevels of brain organization

““A general principle of biology is that any A general principle of biology is that any 
given behavior of an organism depends on given behavior of an organism depends on 
a hierarchy of levels of organization, with a hierarchy of levels of organization, with 
spatial and temporal scales spanning many spatial and temporal scales spanning many 
orders of magnitudeorders of magnitude”” (Shepherd GM. The synaptic (Shepherd GM. The synaptic 
organization of the brain. Ed 5. New York; Oxford University Preorganization of the brain. Ed 5. New York; Oxford University Press ss 
2004, p. 6)2004, p. 6)
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FromFrom synapsessynapses toto local local circuitscircuits

Two main types of synapses Multiple levels of organization



PrinciplesPrinciples underlyingunderlying circuitscircuits......

ShepheredShephered GM. (GM. (eded) ) 
TheThe SynapticSynaptic
OrganizarionOrganizarion ofof thethe
BrainBrain. . FifthFifth editionedition. . 
NewNew YorkYork: Oxford : Oxford 
UniversityUniversity PressPress, 2004, 2004



Online Online resourcesresources ((YaleYale UniversityUniversity))

CellCell PropertiesProperties DatabaseDatabase ((CellPropDBCellPropDB))
–– http://senselab.med.yale.edu/senselab/cellpropdbhttp://senselab.med.yale.edu/senselab/cellpropdb

NeuronNeuron DatabaseDatabase ((NeuronDBNeuronDB))
–– http://senselab.med.yale.edu/senselab/neurondbhttp://senselab.med.yale.edu/senselab/neurondb

ModelModel DatabaseDatabase ((ModelDBModelDB))
–– http://senselab.med.yale.edu/senselab/modeldbhttp://senselab.med.yale.edu/senselab/modeldb

http://senselab.med.yale.edu/senselab/cellpropdb
http://senselab.med.yale.edu/senselab/neurondb
http://senselab.med.yale.edu/senselab/modeldb


ResourcesResources
Human Human BrainBrain Project webProject web
–– http://www.nimh.nih.gov/neuroinformatics/http://www.nimh.nih.gov/neuroinformatics/

ReconstructionReconstruction andand representationsrepresentations ofof Cerebral Cerebral 
CortexCortex
–– http://stp.wustl.eduhttp://stp.wustl.edu (Van Essen (Van Essen LabLab))

ThreeThree--dimensional dimensional structurestructure & & functionfunction ofof synapsessynapses
in in thethe brainbrain
–– http://synapses.mcg.eduhttp://synapses.mcg.edu

GenerationGeneration andand descriptiondescription ofof dendriticdendritic morphologymorphology
–– http://www.krasnow.gmu.edu/Lhttp://www.krasnow.gmu.edu/L--Neuron/index.htmlNeuron/index.html

http://www.nimh.nih.gov/neuroinformatics/
http://stp.wustl.edu/
http://synapses.mcg.edu/
http://www.krasnow.gmu.edu/L-Neuron/index.html


TheThe triad triad ofof neuronal neuronal elementselements

Principal Principal neuronneuron
–– P: P: PyramidalPyramidal neuronneuron

IntrinsicIntrinsic neuronneuron
–– S: S: StellateStellate neuronneuron

Input Input fiberfiber

DRG: dorsal DRG: dorsal rootroot ganglionganglion cellcell
M: M: MotoneuronMotoneuron

Local Local regionsregions andand interregional interregional pathwayspathways
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