pGenesis Multicompartment Computational Model Detailed Decription (Kudela, Anderson)
Cortical network

The spatial arrangement of neurons is based on our previous implementations of single compartment neurons
arranged around a minicolumnar square lattice format (1). The modeled cortical volume was divided into a
three layers as shown in Fig 2: supragranular (basket, pyramidal, low threshold spiking and axo-axonic
neurons in layers II/III), internal granular layer (stellate neurons in layer IV) and infragranular (basket, low
threshold spiking and axo-axonic in layer V and pyramidal neurons in layers V and VI). The position of a
neuron within a simulated volume is defined by the Cartesian coordinates of the soma. Coordinates of the
proximal and distal compartments are calculated relative to the position of the soma. The vertical location of a
neuron within a minicolumn is random within a given range that is pre-determined for each cell type and each
neuron is rotated about its normal axis by a random angle from 0 to 360 degrees. This allows for the vertical
arrangement of neuron types into a layered structure within a simulated volume similar to that found in
corresponding cortical layers. The exceptions are thalamic cells which were not vertically arranged but held at a
fixed depth below the simulated layers (2).

In the horizontal direction we use an array of repeating minicolumns (3,4) to create the modeled cortical
volume. The arrangement of neurons in layers and minicolumns provides a spatial scale in both vertical and
horizontal directions. An array of 40x40 repeating minicolumns represents approximately 1 mm x 1 mm of
cortex. The cellular density in the model varies from 630 (basket) to 5043 (pyramidal) neurons/mms3. The
typical cortical volume used in the simulation has a size of 2.4 mm x 2.4 mm x 3.2 mm, and consists of a 96 x
96 array of repeating minicolumnar local circuits. Both the vertical and the horizontal size for the modeled
volume are chosen as an approximate representation of human cortex, with a total simulated thickness (above
the white matter) of 3195 um (5,6) and 25 um interspacing between cortical minicolumns (3,4). The centers of
the cortical layers were taken at z-positions 2938 um (layer I), 2614 um (layer II), 1980 pum (III), 1337 um (IV),
656 um (V), 280 um (IV) above the white matter. Relative positions of the cells (with the exception of thalamic
cells) are demonstrated in Fig 2. The cellular density in the model ranges from 630 (basket) to 5043
(pyramidal) neurons/mms.

The minicolumns are composed of excitatory cells including: 4 Layer II/III regular spiking (RS) pyramidal
cells, one Layer IV RS stellate cell, 4 each of Layer V intrinsic bursting (IB) and VI RS pyramidal cells, one
Layer V RS pyramidal cell, and in every fourth minicolumn one Layer II/III fast rhythmic bursting (FRB)
pyramidal cell. Inhibitory cells include one of each alternating in successive minicolumns: supra- and
infragranular fast spiking (FS) basket, supra- and infragranular low threshold spiking (LTS), and supra- and
infragranular FS axo-axonic cells. The minicolumns containing infragranular inhibitory cells are also wired to
one thalamocortical relay cell (TCR) and one inhibitory thalamic reticular nucleus cell (nRT) to complete the
thalamocortical connectivity.

The multicompartment models of the rendered cells are shown in Figures 1A-F. Each neuron has a single
compartment soma, a 6-compartment branching axon, and multiple dendritic compartments. The Layer II/III
is composed of RS (74 compartments) and FRB (74 compartments) pyramidal cell subtypes. The Layer IV
consists of RS stellate cells (59 compartments). Layers V and VI have pyramidal cells, with the Layer V cells
consisting of the IB (61 compartments) and RS (74 compartments) subtypes, and the Layer VI cells being RS
(50 compartments). There are also superficial and deep representations of the basket (59 compartments,
modeled as FS cell type), LTS (59 compartments, RS type), and axo-axonic (59 compartments, FS type) cells.
The TCR have 137 compartments and the nRT cells have 59 compartments. These neuron models were used
previously to study high frequency gamma oscillations, sleep spindles and epileptogenic bursts (7) and the
cellular electrophysiology parameters follow closely those of (7-9). The conductance densities of various
compartmental regions for modeled neurons are listed in Table 1. The modifications that have been made in
these models include solely neuronal structural differences such as: 1) dendritic/axonal 3D representations
along the neuron’s normal axis and 2) axons directed perpendicular to the pia rather than the tangential plane.
Taking into the account the 3D spatial structure of neurons allows replicate details of the dendritic
morphologies of modeled neurons in the modeled cortex. Neuronal model 3D structures and their
compartmental representations have been implemented in the GENESIS 2.3 simulation platform.

Network Connectivity



Intracellular communication includes chemical synapses (AMPA, NMDA, and GABAa receptors) as well as gap
junctions implemented in the Genesis environment (10-11). Synaptic connections are modeled with the help of
GENESIS synchan objects, with specific synaptic current rise/decay times fitted to either single (AMPA,
GABA,) or dual (NMDA) exponential functions based on their presynaptic cell type. The active cable effects of
postsynaptic transmission are approximated by the multicompartmental structure and embedded channel
dynamics of the postsynaptic cells. The patterns of synaptic connections on the postsynaptic dendritic trees are
patterned closely after (7). The synapses on the various represented compartments follow the conductances
and time-scales of (77) closely and typically range from 0.01 nS to 2 nS. The parameters of the synaptic
conductance functions used in the simulations are provided in Table 2. Gap junctions occur between Layer
II/11I pyramidal cells, Layer V pyramidal cells, supra- and infra-granular basket cells taken separately, Layer VI
pyramidal cells, stellate cells, supra- and infra-granular LTS cells taken separately, and reticular nucleus cells.
Gap junction connection probabilities and gap junction conductances are provided in Table 3.

The connectivity pattern (wiring) is similar, and includes local random connectivity as in (7) with most
connections extending maximally to the approximate size of a cortical macrocolumn (250-300 um). A table of
connection probabilities with maximum connection ranges is provided (Table 4 & 5). Wiring intrinsic and
external to the minicolumns is guided by the neocortical models of Douglas and Martin (12), as well as the
more general cortical connectivity provided by Nieuwenhuys (13). Data for both the short range (<50-200 um)
and longer range inhibitory connections is obtained from several histological studies (14-19). These specify
parameters for the area of local isotropic connectivity, the rate of decay of connections in the decreasing zone of
connectivity, and the numbers of excitatory and inhibitory neurons contacted. The long range connection data
of the pyramidal cells, specifically the lateral connectivity of the Layer II/III, and Layer V pyramidal cells out to
1-2 mm is also drawn from histology sources (20-22).

The basic connectivity pattern was drawn from a variety of cortical tissue data sources and is provided in the
next few subsections (i-ix).

i) Layer II/III pyramidal cells (FRB and RS) make isotropic connections to several of the cortical layers
out to 250 um. These connections are guided closely by the macrocolumnar connectivity provided by Traub et
al. (7). There is sparse connectivity between the Layer II/III pyramidal cell system and the Layer VI pyramidal
cell system, Table 4.

ii) Basket cells make connection out to a radius of 1000 um (with isotropic probability of connections
out to 250 um then the probability decreases exponentially with the size scale of 300 pm out to 1000 pm).
Supragranular basket cells connect to supragranular targets, and infragranular basket cells connect to
infragranular targets. Connection numbers are illustrated in Table 4.

ii) Connections for Layer IV stellate cells are illustrated in Table 4. They are configured as RS cells (23),
with firing properties guided by Traub et al. (7).

iv) Layer V pyramidal cells (RS and IB) make isotropic connections to several of the cortical layers out
to 250 um. Connection numbers are illustrated in Table 4.

v) Layer VI pyramidal cells (RS) make isotropic connections out to 250 um as well, Table 4 & 5.

vi) Axo-axonic (chandelier) cells are a type of inhibitory cell which innervates specifically the outgoing
axonal initial segments of neighboring neurons. This acts to raise the threshold on the amount of synaptic
current required to generate an action potential (12). Their axonal arbors are 300-400 pm in diameter (250 um
in the model) (24), with isotropic connections demonstrated in Table 4 & 5. These cells are represented as fast
spiking inhibitory cells (7).

vii) Low-threshold spiking (LTS) interneurons consist of both deep and superficial versions as in the
case of basket cells. The firing behavior of these cells is characterized by an initial burst generated by low-
threshold calcium channels (7,9,25). Isotropic connections to 250 um are demonstrated in Table 4 & 5.



viii) Thalamocortical relay cells (TCR) are represented as having 10 major branching dendritic
elements. The cells are able to represent the low-threshold calcium current driven bursting behavior observed
in vivo with microelectrode recordings (7,26). The TCR connectivity to the cortical component is demonstrated
in Table 4.

ix) Nucleus reticular thalami inhibitory cells (nRT) are introduced with a similar architecture as the
other inhibitory cells in the model (77), the subcortical connectivity is described in Table 4.
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Figure 1A Modeled pyramidal cells in layer 11/111 (upper panel) and the intrinsically bursting
pyramidal cell in layer 5 (bottom). Numbers of compartments in the cell renderings are 74 and
61 respectively. Currentinjections: 0.75 nA and 1.3 nA.



Volts pyranidal RS cell layer b
0,04 -
0,02

=0,02+
=0 ,04+

uﬂ_MH\J Jrr Yt L__

—— 0.08-

. AT T T T T T
S o 0,1 90,2 0,2 0,4 0,% 0,6 0,7

Yolts pyranidal FRB cell layer 2/3
0,04
0,024

ﬂ_

=0,02 1

-0, 04

0,06 Lant/U\/\f\’

=0,08

-0.1 S I e )

0 1

0.2 0.4 0.6 0.8
sec

Figure 1B The modeled pyramidal cell in layer VI (upper panel) and the fast rhythmic bursting
pyramidal cell in layer 11/111 (bottom). Numbers of compartments are 50 and 74 respectively.
Current injections: 0.1 nA and 0.4 nA.
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Figure 1C The model for basket cells in layers 11/111 & V (upper panel) and the stellate cell in
layer IV (bottom). The number of compartments in both cell models is 59. Current injections:
0.4 nAand 0.3 nA.
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Figure 1D The model rendering of axo-axonic cells in layers 11/111 & V (upper panel) and the low
threshold spiking cells in layers 11/111 & V (bottom). The number of compartments in both cell
models is 59. Current injection: 0.4 nA (in both).
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Figure 1E The model rendering of thalamocortical relay cell (upper panel) and the reticular
thalamic cell (bottom). The number of compartments is 137 and 59 respectively. Current

injection 0.4 nA (in both).
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Figure 1F The model rendering of pyramidal cell in layer V. Numbers of compartments is cell

model is 74. Current injections: 1.3 nA.
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Figure 1 Distribution of compartmental models of cortical neurons in the x-z plane in the
simulated cortical volume. The supragranular layer consists of basket, low-threshold, axo-
axonic and pyramidal neurons in layers I1/111, the internal granular layer is represented by
stellate neurons in layer 1V, and the infragranular layer consists of basket, low-threshold and
axo-axonic neurons in layer V and pyramidal neurons in layers V and VI. The position of a
neuron within a modeled volume is defined by the Cartesian coordinates [X,y,z] of the soma.
The vertical arrangement of neuron types into a layered structure was obtained by assigning z
coordinates of neurons within a given range that is pre-determined for each cell type (with the
exceptions of thalamic cells that are held at fixed position below layer VI). The z coordinate of
each neuron within a given layer was randomized and each neuron is rotated about its normal
axis by a random angle from O to 360 degrees. In horizontal directions we use an array of
repeating minicolumns. The arrangement of neurons in layers and minicolumns provides a
spatial scale in both vertical and horizontal directions. An array of 40x40 repeating
minicolumns represents approximately 1 mm x 1 mm of cortex. The cellular density in the
model varies from 630 (basket) to 5043 (pyramidal) neurons/mma3. Note: The sizes of the
illustrated neurons were chosen arbitrary for better visualization. In fact the apical dendritic
trunks of pyramidal neurons project to upper cortical layers. The vertical scale on the right side
refers to the high of the modeled cortical layers rather than the lengths of apical, oblique and
basal dendrites or inter-neuronal distances.



O
1A © 053—

v D l
o

v R

A —

vl OO“

L— input from TCR and nRTcells

® m ¥ ¢ ™M

Pyramidal Stellate Basket LTS Axo-axonic

Figure 3. Schematics diagram of the types of neurons as well as their intrinsic connectivity
within a minicolumn. Neurons may connect both with neurons in their minicolumn and in
other minicolumns. The connection pattern relies heavily on the visual cortical model of
Douglas and Martin (12). For some of the external connections left out of that model
description the simulation includes connections described by Nieuwenhuys (13) in his
summary of the anatomic data. Specifically, these additional external connections are from the
layer 11/111 pyramidal cells to distant layer V pyramidal cells. The visual cortical model wiring
was used for the minicolumns because it has been widely studied over a long period of time,
and seems to have analogs in other regions of somatosensory cortex (12). It has also been used
in previous single compartment simulations of neocortex (1,27,28).



Table 1. Membrane conductance densities (mS/cm?):

Supragranular pyramidal neurons (layer II/III)

gNa(F) gNa(P| gK(DR)| g&K( gK( gK( gK gK(A gCa gCa SAR
axon 400 0 400 0 2 0 0.1 0 0 0 9)
soma 187.5 0.12 125 12 30 0.1 0.04 1 0.1
. 12.5- 0.008- 6.25-125 12 2- 0.1 0.04 1 0.1
distal 12.5 0.008 6.25 12 2 0.04 1 0.1 0.25
Supar- and infragranular basket neurons (layer II/III & V)
gNa(F) &Na(P| gK(DR)| g&K( gK( 8K( gK gK(A gCa gCa ZAR
axon 400 0 400 0 1 0 [§) 0 [0) 0 0
soma 60 0 100 25 1 0 0 0 0.1 0 0
) 60 0 100 25 0 0 0 0.1 0 0
distal 10 0 10 25 0o (o} o 0.2 (o} 0
Internal granular stellate neurons (layer IV)
gNa gNa(P| gK( gK( gK( gK( gK gK(A gCa gCa
axon 40 0.4 40 [9) 2 0 0.1 0 0 0 0
soma 150 0.15 10 10 30 3.75 0.1 0.1 0.5 0.1 0.25
) 75 0.075 75 10 2- 3.75 0.1 0.1 0.5 0.1 0.25
distal 5 0.005 0 10 2 3.75 0.1 0.1 0.5 0.1 0.25
Infragranular pyramidal neurons (layer V)
gNa gNa(P) gK( gK( gK( 8K( gK gK(A gCa gCa 8AR
45 0 45 0 0. 0 [9) 0 0 0
soma 20 0.16 170 28.8 2 .5 0.2 1.6 0.1
) 75- 0.06-0.012| O- 0.9-28.8 | 0.6- 13.6 0.2 0.4- 0.1
distal (o] 2.16 4 0.2
Infragranular pyramidal neurons (layer VI)
gNa gNa(P) gK(D gK( g( gK( gK gK(A gCa gC
45 0 450 0 4 0 0.1 0 0 0 0
soma 20 0.08 170 15 122.5 4.2 0.1 0.2 0.2 0.1 0.25
) 75 0.03 75 15 13.6 4.2 0.1 0.2 0.2 0.1 0.25
distal 5 0.002 (o} (o} 13.6 4.2 0.1 0.2 0.2 0.1 0.25




Table 2 AMPA and GABAa synaptic model parameters

t -t
AMPA or GABAx: G Kk = Opax — (e % ! ) where gmax [nS] and T [ms] are provided in the table below:
7

postsynaptic

P23RS P23FRB | B23FS I23LTS C23FS ST4RS P5RS P5IB B5FS CsFS I5LTS P6RS nRT TCR
S 0.25nS 0.25nS 13.0nS 2.0nS 3.0nS 0.1nS 0.1nS 0.1nS 1.0nS 1.0nS 1.0nS 0.5nS
P23RS|, oms 2.0ms 0.8ms 1.0ms 0.8ms 2.0ms 2.0ms 2.0ms 0.8ms 0.8ms 1.0ms 2.0ms
0.25nS 0.25nS 13.0nS 2.0nS 3.0nS 0.1nS 0.1nS 0.1nS 1.0nS 1.0nS 1.0nS 0.5nS
P23FRB, oms 2.0ms 0.8ms 1.0ms 0.8ms 2.0ms 2.0ms 2.0ms 0.8ms 0.8ms 1.0ms 2.0ms
! 1.2nS 1.2nS 0.2nS 0.5nS 0.2nS 0.1nS
B23FSll ¢ oms  [6.0ms 2.0ms 3.0ms 2.0ms 6.0ms
0.01nS 0.01nS 0.01nS 0.05nS  [0.01nS 0.01nS 0.01nS 0.02nS  [0.01nS 0.01nS 0.05nS  [0-01nS
I23LTS)0.0ms [20.0ms [20.0ms [20.0ms [20.0ms [20.0ms [20.0ms [20.0ms [20.0ms [20.0ms [20.0ms [20-Oms
C23FS 1.2nS 1.2nS 0.1nS 1.0nS 1.0nS 1.0nS
Ke) 6.0ms 6.0ms 6.0ms 6.0ms 6.0ms 6.0ms
e
% 1.0nS 1.0nS 1.0nS 1.0nS 1.0nS 1.0nS 1.0nS 1,0nS 1.0nS 1.0nS
§. ST4RS |5 oms 2.0ms 0.8ms 0.8ms 2.0ms 2.0ms 2.0ms 0.8ms 0.8ms 2.0ms
§ 0.5nS 1.0nS 1.0nS 1.0nS 1.0nS 0.5nS 2.0nS 2.0nS 3.0nS 2.0nS 2.0nS 2.0nS
o P5RS |5 oms 0.8ms 0.8ms 1.0ms 0.8ms 2.0ms 2.0ms 2.0ms 0.8ms 0.8ms 1.0ms 2.0ms
0.5nS 0.5nS 1.0nS 1.0nS 1.0nS 0.5nS 2.0nS 2.0nS 2.0ns 3.0nS 2.0nS 2.0nS
P5IB |5 oms 2.0ms 0.8ms 1.0ms 0.8ms 2.0ms 2ms 2.0ms 0.8ms 0.8ms 1.0ms 2.0ms
0.7nS 0.7nS 0.7nS 0.2nS 0.7nS
B5FS 6.0ms 6.0ms 6ms 3.0ms 3.0ms
1.0nS 1.0nS 1.5nS 1.0nS 1.0nS 1.0nS
C5FS 16 oms 6.0ms 6.0ms 6.0ms 6.0ms 6.0ms
0.01nS 0.01nS 0.01nS 0.05nS 0.01nS 0.01nS 0.02nS 0.05nS 0.01nS 0.01nS 0.05nS 0.01nS
ISLTS bo.oms  |20.0ms [20.0ms [20.0ms [20.0ms [20.0ms [20.0ms [20.0ms [20.0ms  [20.ms 20.0ms  [20.0ms
0.5nS 0.5nS 1.0nS 1.0nS 1.0nS 0.5nS 1.0nS 1.0nS 13.0nS 3.0nS 2.0nS 1.0nS 0.5nS 0.75nS
P6RS |5 oms 2.0ms 0.8ms 1.0ms 0.8ms 2.0ms 2.0ms 2.0ms 0.8ms 0.8ms 1.0ms 2.0ms 1.0ms 1.0ms
0.3nS 0.7~
nRT 9.0ms,44.5ms f-})ns
o0.50nS  [0-5nS 0.1nS 0.1nS 1.0nS 1.5nS 1.5nS 1.5nS 1.5nS 1.0nS 0.75nS
TCR |5 oms 2.0ms 1.0ms 1.0ms 2.0ms 2.0ms 2.0ms 1.0ms 1.0ms 2.0ms 2.0ms

Legend: P23RS, P5RS supra- and infragranular pyramidal neurons (Layer II/III & V respectively)

P23FRB supragranular fast rhythmic bursting pyramidal neurons (Layer II/1II)

B23FS, B5FS supar- and infragranular basket neurons (layer II/III & V respectively)

C23FS, C5FS supar- and infragranular axo-axonic neurons (layer II/III & V respectively)
I23LTS, I5LTS supar- and infragranular low threshold spiking neurons (layer II/III & V respectively)

ST4RS internal granular stellate neurons (layer IV)

P5IB infragranular intrinsically bursting pyramidal neurons (Layer V)
P6RS infragranular pyramidal neurons (Layer VI)

TCR,nRT thalamocortical relay and reticular nucleus thalamic neurons respectively




Table 2 (cont) NMDA synaptic model parameters

NMDA: G, =0,..

e%l — e%z

1+7[Mg*]e?

where 1 =0.33/mM, y = 0.06 /mV and 1= = 0.67 ms; gmax [nS] and 1: [ms] are provided in the table below.

P23RS P23FRB B23FS I23LTS C23FS ST4RS P5RS P5IB BsFS CsFS IsLTS P6RS nRT TCR
S 0.025nS 0.025nS 0.15nS 0.15nS 0.15nS 0.01nS 0.01nS 0.01nS 0.1nS 0.1nS 0.15nS 0.05nS
° P23R, 130ms 130ms 100ms 100ms 100ms 130ms 130ms 130ms looms [toOoms [100ms 130ms
."3_ P22FRB 0.025nS 0.025nS 0.15nS 0.15nS 0.15nS 0.01nS 0.01nS 0.01nS 0.1nS 0.1nS 0.15nS 0.05nS
g 23 130ms 130ms 100ms 100ms 100ms 130ms 130ms 130ms looms [tooms [t00ms 130ms
5' 0.1nS 0.1nS 0.15nS 0.15nS 0.1nS 0.1nS 0.1nS 0.15nS 1.0nS 0.1nS
g ST4RS 130ms 130ms 100ms 100ms 100ms 130ms 100ms 100ms 0.8ms 130ms
0.05nS 0.05nS 0.15nS 0.15nS 0.15nS 0.05nS 0.2nS 0.2nS 0.15nS  |0.15nS  [0.15nS 0.2nS
P5RS |130ms 130ms 100ms 1o0ms 100ms 130ms 130ms 130ms iooms [tooms [100ms 130ms
0.05nS 0.05nS 0.15nS 0.15nS 0.15nS 0.05nS 0.20nS  [0.20nS 0.15nS  |0.15nS  [0.15nS 0.2nS
P5IB  |130ms 130.0.67ms  [100ms 100ms 100ms 130ms looms  [130ms looms [100ms [tooms 130ms
0.05nS 0.05nS 0.1nS 0.1nS 0.1nS 0.05nS 0.1nS 0.1nS 0.1nS 0.1nS 0.1nS 0.1nS  |0.05nS 0.075nS
P6RS 130ms 100ms 100ms 100ms 100ms 130ms 130ms 100ms 1ooms [tooms  [t100ms 130ms [100ms 130ms
0.05nS 0.05nS 0.01nS 0.01nS 0.1nS 0.15nS  |0.15nS 0.1nS 0.1nS 0.1nS  |0.15nS
TCR  li30ms 130ms 100ms 100ms 130ms 130ms  [130ms 100ms  [100ms 130ms [150ms

Legend: P23RS, P5RS supra- and infragranular pyramidal neurons (Layer II/III & V respectively)

P23FRB supragranular fast rhythmic bursting pyramidal neurons (Layer II/III)
B23FS, B5FS supar- and infragranular basket neurons (layer II/III & V respectively)

C23FS, C5FS supar- and infragranular axo-axonic neurons (layer II/III & V respectively)
I123LTS, I5LTS supar- and infragranular low threshold spiking neurons (layer II/III & V respectively)
ST4RS internal granular stellate neurons (layer IV)
P5IB infragranular intrinsically bursting pyramidal neurons (Layer V)
P6RS deep infragranular pyramidal neurons (Layer VI)

TCR,nRT thalamocortical relay and reticular nucleus thalamic cells respectively




Table 3 Gap junction current model parameters.
Electrical coupling (between presynaptic and postsynaptic neuronal compartments) is modeled as: | gap = Jgap \% pre —Vpost ).

Gap junction conductances gg.p[nS] and connection probabilities are provided in the table below.

postsynaptic

P23RS | P23FRB [B23FS [[23LTS [ST4RS |P5RS Ps5IB B5FS | I5LTS | P6RS nRT
2.0nS 3.0nS
o P23RS|; 6056  [0.0234
=
3.0nS
E P23FRE b.0025
5’ 1.0nS
o B23FS 0.069
o
1.0nS
123LTS 0.0604
3.0nS
ST4RS 0.0312
K4.onS
P5RS 0.0547
Kk.onS |g4.onS
PsIB 0.0031 [0.0034
1.0nS
B5FS 0.0078
1.0nS
IsLTS 0.0781
4.0nS
P6RS 0.0156
1.0nS
nRT 0.0781

Legend: P23RS, P5RS supra- and infragranular pyramidal neurons (Layer II/III & V respectively)
P23FRB supragranular fast rhythmic bursting pyramidal neurons (Layer II/1II)
B23FS, B5FS supar- and infragranular basket neurons (layer II/III & V respectively)
123LTS, I5LTS supar- and infragranular low threshold spiking neurons (layer II/III & V respectively)
ST4RS internal granular stellate neurons (layer IV)
P5IB infragranular intrinsically bursting pyramidal neurons (Layer V)
P6RS deep infragranular pyramidal neurons (Layer VI)
nRT reticular nucleus thalamic neurons



Table 4 Numbers of neurons (presynaptic) contacting a given postsynaptic neuron and the corresponding probabilities of connections:

presynaptic

P23RS P23FRB | B23FS  |DR3LTS | C23FS ST4RS PSRS PSIB BSFS CSFS ISLTS P6RS nRT TCR
26 26 48 48 48 1 32 32 16 16 16 1
P23RS | (0.003) (0.003) (0.008) | (0.008) | (0.008) | (0.0025) |(0.015) (0.015) (0.003) (0.0026) | (0.0026) | (0.00075)
3 3 3 3 3 0 2 1 1 2 2 0
P23FRB 0055) (0.006) (0.008) | (0.008) (0.008) | (0.0017) | (0.0015) (0.008)  [(0.005) | (0.005) (0.005) | (0.005)
10 10 10 10 10 10
B23FS | (0.03) (0.03) (0.015)  |(0.014) | (0.014) | (0.066)
10 10 10 10 10 10 10 10 10 10 10 10
123LTS|(0.0063) | (0.0063) (0.008)  |(0.0085) | (0.008) (0.008) (0.008) (0.008)  [(0.014) | (0.014)  |(0.014) (0.011)
10 10 2 2 2 2
C23FS 1 0.333) (0.333) (0.083) (0.083) (0.083) (0.083)
10 10 10 10 10 16 10 10 10 10 10 10
ST4RS | (0.007) (0.007) (0.007)  {(0.007) (0.007) 0.01) (0.014) 0.014)  [(0.007) | (0.007)  |(0.007) (0.033)
1 1 10 10 10 10 5 10 10 10 10 10
P5RS | (0.001) (0.0012) (0.07) (0.07) (0.07) (0.07) (0.018) 0.0036)  |(0.007) | (0.007)  |(0.007) (0.004)
1 1 10 10 10 10 10 25 10 10 10 10
PSIB 10.0003) | (0.0003)  [0.0017) [0.0017) |(0.0017) [(0.0017)  |(0.0009)  {(0.0022)  [0.0017) [(0.0017)  [0.0017)  |(0.0009)
10 10 10 10 10 10 10
BSFS (0.07) (0.042) (0.042) (0.014) (0.014) (0.014) (0.048)
2 3 3 3 2 2
C5FS | (0.333) (0.333) (0.083) (0.083) (0.083) (0.083)
5 5 5 5 5 10 10 10 10 10 10 10
ISLTS 10.0063) | (0.0063)  [0.0083)  [(0.0085)  |(0.0083) [(0.0082)  |(0.0083)  [(0.0083)  [(0.014) |(0.014)  |(0.014) (0.011)
5 5 5 5 5 5 5 5 5 5 5 10 10 10
P6RS | (0.01) (0.01) (0.0017)  [(0.0017)  [(0.0017)  [(0.0017)  [(0.0009)  [(0.0009)  [(0.0017) |(0.002)  [0.0017) | (0.002)  [(0.007) (0.0009)
5 16
nRT (0.0035) (0.0055)
TR | 5 10 5 5 8 5 5 11 5 5 10
(0.007) (0.007) (0.014) (0.014)  [(0.0064) (0.018) (0.018) (0.028) | (0.014) (0.033)  |(0.028)

Legend: P23RS, P5RS supra- and infragranular pyramidal neurons (Layer II/III & V respectively)

P23FRB supragranular fast rhythmic bursting pyramidal neurons (Layer II/1II)

B23FS, B5FS supar- and infragranular basket neurons (layer II/III & V respectively)
C23FS, C5FS supar- and infragranular axo-axonic neurons (layer II/III & V respectively)
I23LTS, I5LTS supar- and infragranular low threshold spiking neurons (layer II/III & V respectively)

ST4RS internal granular stellate neurons (layer IV)

P5IB infragranular intrinsically bursting pyramidal neurons (Layer V)
P6RS infragranular pyramidal neurons (Layer VI)
TCR,nRT thalamocortical relay and reticular nucleus thalamic neurons respectively




Table 5. Maximum radial distances of synaptic contact areas.

Post-Layer Post-Layer IV | Post-Layer V | Post-Layer VI Post-Basket Post-Low Post-Axo-Axonic
11/111 Stellate Pyramidal Pyramidal Cells Threshold Neurons
Pyramidal Interneurons Neurons Neurons Spiking
Neurons Interneurons
Pre-Layer II/IIT 300 um 300 um 300 um 300 pum 300 um
Pyramidal
Neurons
Pre-Layer IV <25 um <25 um <25 um
Stellate
Neurons
Pre-Layer V 300 um 300 um <25 um 300 um 300 pum 300 um
Pyramidal
Neurons
Pre-Layer VI 300 um <25 um <25 um 300 um 300 pum 300 um
Pyramidal
Neurons
Pre-Basket 250 um flat, 250 um flat, 250 um flat, 250 um flat, 250 um flat, 250 um flat, 250 um flat, then
Interneurons then exp then exp then exp then exp then exp then exp exp decay t01000
decay to1000 | decayto1000 | decayto1000 | decaytoi000 | decaytoi000 | decayto1000 pm
um um um um um um
Pre-Low 100 um 100 um 100 um 100 pm 100 um
Threshold
Spiking
Interneurons
Pre-Axo-Axonic 200 um 200 um 200 um

Cell Neurons
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