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The number of neurons in a module receiving k inputs when 5000
(of -380,000 total) cortical inputs to the module are activated.

i
120

100

80

60

40

20

A
• •• •

• •

•
•

•
•

•
•

•
• *
• •
• •
• *
• •
•

V
50 100 150

Number of Active Afferent; Per Cell
200

6. The number of striatal neurons activated by activation of 5000
corticostriatal neurons for various striatal thresholds
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C. Number of striatal neurons activated given a threshold of 300 active
inputs, as cortical input is raised from 0 to 50000 (out of 380000)
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TABLE 2 Measurements of corticostriatal connectivity within
the volume of one projection neuron's dendritic tree.

Volume of one dendritic tree8

Number of neuronal somata in that volume^

Total asymmetric synapsesc

Total corticostriatal synapses0*

Asymmetric synapses per cell

Corticostriatal synapses per cell

Average synapses formed per axon

Number of corticostriatal axons participating

0.0335mm2

2845

30.5x106

15.25x106

10720

5360

40

381180

a. Based on a spherical dendritic tree of 400 um diameter, b . Based on
Oorschot, 1996. c. Based on Ingham et al., 1996. d. Based on the
assumption that corticostriatal inputs form half of the total asymmetric
synapses.

TABLE 3 Corticostriatal statistics assuming 4 different examples of connectivity rules

Number of spiny cells contacted by 1 axon

Average number of synapses per axon per contacted cell

Percent of total number of spiny neurons in the volume
of one dendritic field contacted by one axon

Average number of axons shared by 2 spiny neurons

Percent of total population of cortical axons shared by
a randomly selected pair of spiny neurons

Average number of cortical cells innervating each
spiny cell

Average number of spiny cells within the volume of
one dendritic field shared by a randomly selected pair
of cortical neurons

Chances that two randomly selected cortical axons
arborizing in the same volume converge onto a given
spiny neuron

Non-
selective

40

1

1.4%

75.3

1.4%

5360

0.55

0.02%

Growth
Rule

10

4

0.35%

4.7

0.09%

1340

0.035

3.4%

Affinity
Groups

•10

4

0.35%

1300

0.34%

1340

0.97

0.35%

Totally
Selective

1

40

0.035%

0.0

0.0%

134

0.00035

0.085%

All calculations are for contacts within the volume of one spiny neuron, as in Table 2.
Nonselective: Axons contact any spiny neurons in the volume with constant probability.
Growth Rule: Axons contact any spiny neuron, but make multiple synapses per contacted
neuron (calculations are for 4 synapses per neuron). Affinity Groups: Axons *uid spiny
neurons are divided into subsets and only make synapses within their groups. Group
sizes were adjusted to average 4 synapses per contacted neuron {284 groups) for
comparison with the Growth Rule.
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