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Histological Structrure of the Cerebral Cortex
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Histological Structrure of the Cerebral Cortex
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Examples of response properties in cortical neuron:

(A) tonic spiking
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(J) subthreshold
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Study the behaviour of the Potjans-Diesmann cortical
MICrocCircuit (Potjans and Diesmann, 2014) based on different
classes of neurons models (excitatory and inhibitory)
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+  ~80.000 neurons

(80% excitatory, 20% inhibitory)

+  ~ 102 synapses

- Same LIF (leaky integrate-and-fire)
model for both excitatory and inhibitory
neurons (iaf_psc_exp model in NEST)
Inhibitory synapse weight is 4 times
greater than excitatory synapses
Poissonian/DC/Thalamic input
Realistic model in terms of neural
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Study the behaviour of the Potjans-Diesmann cortical
MICrocCircuit (Potjans and Diesmann, 2014) based on different

classes of neurons models (excitatory and inhibitory)

Izhikevich and AdEXx neuron models

>

I e

AN

background Iinput

A

—

thalamo-cortical input

[ deteo |

\\i

@

~ 80.000 neurons

(80% excitatory, 20% inhibitory)
~ 109 synapses
Same LIF (leaky integrate-and-fire)
model for both excitatory and inhibitory
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Inhibitory synapse weight is 4 times
greater than excitatory synapses
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Realistic model in terms of neural
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Study the behaviour of the Potjans-Diesmann cortical
MICrocCircuit (Potjans and Diesmann, 2014) based on different
classes of neurons models (excitatory and inhibitory)
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Same LIF (leaky integrate-and-fire)
model for both excitatory and inhibitory
neurons (iaf_psc_exp model in NEST)
Inhibitory synapse weight is 4 times
greater than excitatory synapses
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Izhikevich and AdEXx neuron models
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PD microcircuit model with LIF neurons

(original configuration)

L5i

LSe

Lai

Lde

L2/3e  L2/3i

e w = m
(s/saxids) ayes Buuy

Pt Pptel Qlbwh s B
iy » 00O [ s
T
bt 2 SAN A B Y

P R Y e
e TL L L W
b e AT it AP ar
Ol ctania b e oo

500

400

300

time (ms)

200

100

L2/3e

L213if

uone|ndodqns

subpopulation

©
O
L -
©
o
&
o
O
o 2
Y w
ar
— on
on &
c O
T G
g
—
v 3
| -
< 3 O
S
v 3=V
rom
| -
.]he
v
O -
c 9 X
aaw.e
585
o =
c >3
o
o O O
h._m/o
=
.0 Y
eael
PN M
O o
w. O
a b



PD microcircuit model with |zhikevich RS and FS
neurons in NEST (FULL scale raster plots)

Excitatory synaptic weight (w) was adjusted to display
similar response properties to the same poissonian

input o0 w=0.35, g=-4.0, wbg=0.35
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The synchrony as well as the overall firing rate was much higher
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subpopulation

Modified PD microcircuit model
LIF neurons replaced by GL,;,....., RS neurons
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Spike traces and firing rates were qualitatively reproducec
- Higher firing rate compared to original LIF version

Higher firing rate was obtained
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