/*Model i ng the effect of the geonetrical distribution of excitatory and inhibitory synapses
derived from norphol ogi ca

*data on neuronal spiking

*

*This is a method for analyzing how an observed distribution of V@ utl and VGAT synaptic
puncta influence spiking.

* This takes VA utl and VGAT puncta information (distance fromsoma and intensity) for al
puncta across a defined

* region of the dendritic arbor and converts the information into relative frequency
distributions for a given
shol | radius. Synapses are nodel ed according to the follow ng rules.
* Doubl e exponential Exp2Del ays
* e = 0 for excitatory; -70 for inhibitory
* taul= 0.2 for excitatory; 0.3 for inhibitory
* tau2= 4 for excitatory; 6 for inhibitory
* onset= stochastic within a defined integration wi ndow (typically 200 mns)
*
*
*
*

*

conduct ance= pulled froma distribution of puncta intensities (nmedian is 1 nS)

The synapses are then mapped onto sinplified arbors using the following rules (Build
Mor phol ogy and Specify Geonetry hoc)

Dendrites= sholl crossings for a given sholl radius
Vol une of Individual Dendrite Cylinder= total GFP volune for a given sholl radius/Dendrites
Di aneter of Individual Dendrite Cylinder= Vol =(2pir”"2)*2 and solve for r

nsegs for each section= dlanbda with 0.1
The subnodel s:

Di st ance- X% of total synapses in each sholl radius are successively stinulated (to identify
whi ch regions of arbor contribute nost)
*

L S

* Bal anced- X% of total synapses in each sholl radius are stinulated sinultaneously (to
identify the neuronal response to bal anced

* stimul ation across the whol e neuron)

*

* \\ei ght ed- X% of total synapses on neuron are distributed according to their probabilistic
di stance fromthe soma (to identify the neurona

* response that nost closely mmics the observed distributions. A neuron with a greater
percentage of its synapses proximal wll receive a

greater percentage of its stimulation in the proximal region

*  *

* Excitatory Model - There is no inhibition

* | nhibitory Mddel - Synapses have inhibitory characteristics depending on the El ratio for a
gi ven shol | radius.

*

* For each nodel the output is spikes (axon cross 0 nV) and the nax delta somatic nenbrane
potential .
*

* The file "Robustness Shell.hoc" runs the programin the NEURON sinmulation environnent.
However, subfiles are needed for this programto run. The subfiles are listed sequentially in
this docunent and they nmust be saved in the sanme fol der as "Robustness_Shell. hoc".

* The NEURON subfiles are: "Build Arbor Topol ogi es Apical.hoc", "Specify Geonetry Apical.hoc",
"Wei ghted Excitlnhib Apical.hoc", "Run_Apical.hoc", "Run_ExDel ay.hoc", "Run_InDelay.hoc",
"Run_I nt W ndow. hoc", "Run_PassDend. hoc"

* The text subfiles are "BDNF Morph MMtxt", "BDNF VGAT Ints.txt", "BDNF VA utl Ints.txt"
"BDNF Weight Matrix.txt", "Vehicle Morph MMtxt", "Vehicle VGAT Ints.txt", "Vehicle VA utl
Ints.txt", "Veh Weighted Matrix.txt"

*/

/*

Robust ness Shel | . hoc

This file is set to run 20 tinmes using 20 different random nunbers for the stochastic
activation of different synapses
*/

for rando=1, rando=20{
randSeed=r ando



xopen( " Run_Api cal . hoc")
xopen( " Run_ExDel ay. hoc")
xopen( " Run_| nDel ay. hoc")
xopen( " Run_| nt Wndow. hoc™)
xopen( " Run_PassDend. hoc")

}

/*
Run_Api cal . hoc

This file nmodul ates the size of the apical dendrite
*/

/**************************

*d obal Setup *

***************************/

get cwd()

chdir ("/cygdrivel/c/ Users/ N ck/ Deskt op/ Neuron Model /11")

trials=1 /11 trial equals 1 run through all cells specified

cell Start=1 /1 This can be used to analyze a subset of cells

cel | End=63 /| Exanpl e, to analyze cells 1-10: cell Start=1, cell End=10

cells =(cell End-cell Start)+1 /1 This generates the total nunber of cells that

will be anal yzed /1 This is the length of time where synapses can be activated
obj ref randNum /1 This generates the random nunber for the node

randNum = new Random(r andSeed)

naCond=0. 03* 1
kCond=0. 0009* 1
api cal Val =250* 1
exDel ay=4*1

i nDel ay=4*1

bur st dur =100* 1

strdef trailing, node
trailing =" 1.1 1 1 1"

nodel = "PassDend"

naCond=0. 03* 1
kCond=0. 0009* 1

api cal Val =250*0. 25
exDel ay=4*1

i nDel ay=4*1

bur st dur =100* 1

nmodel = " Api cal "
trailing =" 1 -25 1 1 1"

/**************************

*Vehi cl e Set up *

***************************/

strdef weight, dist, rawdatafile, extension, weightexcit, filename
strdef vglutlintensities, vgatintensities, norphol ogydata

dist = "Veh Dist Matrix.txt"
wei ght = "Veh Weight Matrix. txt”
wei ghtexcit = "Veh Weight Matrix Excit.txt”

vglutlintensities= "Vehicle V@ utl Ints.txt"
vgatintensities= "Vehicle VGAT Ints.txt"
nor phol ogydat a="\Vehi cl e Morph MV txt"

rawdatafile = " Vehicle"
extension = ".dat"
objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run



objref V@utl Int_Mtrix, VAutlFile [/l Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matrix()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref nmorphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmor phFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *

7\'**************************/

for tr=0, tr=trials-1 {

cel | Count er =0

sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)

print fil ename

Raw Data = new Matrix(cells+2, 5)

Raw Data File = new Fil e(fil enane)

Raw Dat a_Fi |l e. wopen(fil enane)

for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=1

}
Raw Dat a.fprint(Raw Data_Fil e)
Raw Data_Fil e. cl ose()

/**************************

*BDNF Set up *
7\'**************************/
strdef weight, dist, rawdatafile, extension, weightexcit, filenanme
strdef vglutlintensities, vgatintensities, norphol ogydata /1String defs to all ow the sane
nodel to be
/[lrun with different source data (ie Veh or BDNF)

dist = "BDNF Di st Matrix.txt"

wei ght = "BDNF Vi ght Matrix.txt"

wei ghtexcit = "BDNF Wi ght Matrix Excit.txt"

vglutlintensities= "BDNF VA utl Ints.txt" /1 The nanme of the matrix for the V@ utl
intensities

vgatintensities= "BDNF VGAT Ints.txt" /1 The nanme of the matrix for the VGAT
intensities

nmor phol ogydat a=" BDNF Mor ph MM t xt " /1 The nanme of the matrix for the norphol ogy
paraneters (ie, no. dendrites and di aneters)

rawdatafile = " BDNF" /1 The nanme of the raw output file

extension = ". dat"

objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()



VA ut 1Fi I e= new Fil e()
VA ut 1Fi I e. ropen(vgl ut 1li ntensities)
VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmorphFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run t hrough each node
*for each cell trials no.
*of tines *
***************************/
for tr=0, tr=trials-1 {
cel | Count er =0
sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)
print fil ename
Raw Data = new Matrix(cells+2, 5)
Raw Data File = new Fil e(fil enane)
Raw Dat a_Fi |l e. wopen(fil enane)
for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=1
}
Raw Dat a. f print (Raw _Data_Fil e)
Raw _Dat a_Fil e. cl ose()
}

naCond=0. 03* 1
kCond=0. 0009* 1
api cal Val =250*0. 5
exDel ay=4*1

i nDel ay=4*1

bur st dur =100* 1

nodel = " Api cal "
trailing =" 1 -51 1 1"

/**************************

*Vehi cl e Set up *

***************************/

strdef weight, dist, rawdatafile, extension, weightexcit, filename
strdef vglutlintensities, vgatintensities, norphol ogydata

dist = "Veh Dist Matrix. txt"
wei ght = "Veh Weight Matrix. txt”
wei ghtexcit = "Veh Weight Matrix Excit.txt”

vglutlintensities= "Vehicle V@ utl Ints.txt"
vgatintensities= "Vehicle VGAT Ints.txt"
nmor phol ogydat a="Vehi cl e Morph MV t xt"

rawdatafile = " Vehicle"
extension = ".dat"
objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities



VA utl Int_Mtrix= new Matrix()

VA ut 1Fi l e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /'l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matrix()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /I Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmorphFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *

***************************/

for tr=0, tr=trials-1 {

cel | Count er =0

sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)

print fil ename

Raw Data = new Matrix(cells+2, 5)

Raw Data File = new Fil e(fil enane)

Raw Dat a_Fi |l e. wopen(fil enane)

for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=1

}
Raw Dat a.fprint(Raw Data_Fil e)
Raw Data_Fil e. cl ose()

/**************************

*BDNF Set up *
***************************/
strdef weight, dist, rawdatafile, extension, weightexcit, filenanme
strdef vglutlintensities, vgatintensities, norphol ogydata /1String defs to all ow the sane
nodel to be
/[lrun with different source data (ie Veh or BDNF)

dist = "BDNF Di st Matrix.txt"

wei ght = "BDNF Vi ght Matrix.txt"

wei ghtexcit = "BDNF Wi ght Matrix Excit.txt"

vglutlintensities= "BDNF V@ utl Ints.txt" /1 The narme of the matrix for the V@ utl
intensities

vgatintensities= "BDNF VGAT Ints.txt" /1 The nanme of the matrix for the VGAT
intensities

nmor phol ogydat a=" BDNF Mor ph MM t xt " /1 The nanme of the matrix for the norphol ogy
paranmeters (ie, no. dendrites and di aneters)

rawdatafile = " BDNF" /1 The nanme of the raw output file

extension = ". dat"

objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities

VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)



objref VGAT_ Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matrix()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmorphFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *
***************************/
for tr=0, tr=trials-1 {
cel | Count er =0
sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)
print fil ename
Raw Data = new Matrix(cells+2, 5)
Raw Data File = new Fil e(fil enane)
Raw Dat a_Fi |l e. wopen(fil enane)
for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=1
}
Raw Dat a. f print (Raw _Data_Fil e)
Raw _Dat a_Fil e. cl ose()
}

naCond=0. 03* 1
kCond=0. 0009* 1
api cal Val =250*2
exDel ay=4*1

i nDel ay=4*1

bur st dur =100* 1

nodel = " Api cal "
trailing =" 1 2 11 1"

/**************************

*Vehi cl e Set up *

***************************/

strdef weight, dist, rawdatafile, extension, weightexcit, filename
strdef vglutlintensities, vgatintensities, norphol ogydata

dist = "Veh Dist Matrix. txt"
wei ght = "Veh Weight Matrix. txt”
wei ghtexcit = "Veh Weight Matrix Excit.txt”

vglutlintensities= "Vehicle V@ utl Ints.txt"
vgatintensities= "Vehicle VGAT Ints.txt"
nmor phol ogydat a="Vehi cl e Morph MV t xt"

rawdatafile = " Vehicle"
extension = ".dat"
objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi l e= new Fil e()

VA ut 1Fi | e. ropen(vgl ut 1li ntensities)



VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matrix()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT | nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /] Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmorphFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *

7\'**************************/

for tr=0, tr=trials-1 {

cel | Count er =0

sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)

print fil ename

Raw Data = new Matrix(cells+2, 5)

Raw Data File = new Fil e(fil enane)

Raw Dat a_Fi |l e. wopen(fil enane)

for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=1

}
Raw Dat a.fprint(Raw Data_Fil e)
Raw Data_Fil e. cl ose()

/**************************

*BDNF Set up *
7\'**************************/
strdef weight, dist, rawdatafile, extension, weightexcit, filename
strdef vglutlintensities, vgatintensities, norphol ogydata /1String defs to all ow the sane
nodel to be
/[lrun with different source data (ie Veh or BDNF)

dist = "BDNF Di st Matrix.txt"

wei ght = "BDNF Vi ght Matrix.txt"

wei ghtexcit = "BDNF Wi ght Matrix Excit.txt"

vglutlintensities= "BDNF VA utl Ints.txt" /1 The nanme of the matrix for the V@ utl
intensities

vgatintensities= "BDNF VGAT Ints.txt" /1 The nanme of the matrix for the VGAT
intensities

nmor phol ogydat a=" BDNF Mor ph MM t xt " /1 The nanme of the matrix for the norphol ogy
paranmeters (ie, no. dendrites and di aneters)

rawdatafile = " BDNF" /1 The nanme of the raw output file

extension = ". dat"

objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi | e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /'l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()



VGATFi | e= new Fil e()
VGATFi | e. ropen(vgatintensities)
VGAT I nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmorphFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run t hrough each nodel
*for each cell trials no.
*of tines *
***************************/
for tr=0, tr=trials-1 {
cel | Count er =0
sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)
print fil ename
Raw Data = new Matrix(cells+2, 5)
Raw Data File = new Fil e(fil enane)
Raw Dat a_Fi |l e. wopen(fil enane)
for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=1
}
Raw Dat a. f print (Raw _Data_Fil e)
Raw _Dat a_Fil e. cl ose()
}

naCond=0. 03* 1
kCond=0. 0009* 1
api cal Val =250*4
exDel ay=4*1

i nDel ay=4*1

bur st dur =100* 1

nodel = " Api cal "
trailing =" 14 1 1 1"

/**************************

*Vehi cl e Set up *

***************************/

strdef weight, dist, rawdatafile, extension, weightexcit, filenanme
strdef vglutlintensities, vgatintensities, norphol ogydata

dist = "Veh Dist Matrix. txt"
wei ght = "Veh Weight Matrix. txt”
wei ghtexcit = "Veh Weight Matrix Excit.txt”

vglutlintensities= "Vehicle V@ utl Ints.txt"
vgatintensities= "Vehicle VGAT Ints.txt"
nmor phol ogydat a="Vehi cl e Morph MVt xt"

rawdatafile = " Vehicle"
extension = ".dat"
objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi | e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /'l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()



VGATFi | e= new Fil e()
VGATFi | e. ropen(vgatintensities)
VGAT I nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmorphFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run t hrough each nodel
*for each cell trials no.
*of tines *

7\'**************************/

for tr=0, tr=trials-1 {

cel | Count er =0

sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)

print fil ename

Raw Data = new Matrix(cells+2, 5)

Raw Data File = new Fil e(fil enane)

Raw Dat a_Fi |l e. wopen(fil enane)

for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=1

}
Raw Dat a.fprint(Raw Data_Fil e)
Raw Data_Fil e. cl ose()

/**************************

*BDNF Set up *
7\'**************************/
strdef weight, dist, rawdatafile, extension, weightexcit, filename
strdef vglutlintensities, vgatintensities, norphol ogydata /1String defs to all ow the sane
nodel to be
/[lrun with different source data (ie Veh or BDNF)

dist = "BDNF Di st Matrix.txt"

wei ght = "BDNF Vi ght Matrix.txt"

wei ghtexcit = "BDNF Wi ght Matrix Excit.txt"

vglutlintensities= "BDNF VA utl Ints.txt" /1 The nanme of the matrix for the V@ utl
intensities

vgatintensities= "BDNF VGAT Ints.txt" /1 The nanme of the matrix for the VGAT
intensities

nmor phol ogydat a=" BDNF Mor ph MM t xt " /1 The nanme of the matrix for the norphol ogy
paraneters (ie, no. dendrites and di aneters)

rawdatafile = " BDNF" /1 The nanme of the raw output file

extension = ". dat"

objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi | e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matrix. scanf (VGATFi |l e, 100, 9)



obj ref norphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phMatri x = new Matri x()

nmorphFile = new Fil e()

nmor phFi | e. ropen( nor phol ogydat a)

nor phMat ri x. scanf (nor phFi |l e, 63, 37)

/**************************

*Run through each node
*for each cell trials no.
*of tines *
***************************/
for tr=0, tr=trials-1 {
cel | Count er =0
sprint(filenanme, "%%%%%", randSeed, rawdatafile, nodel, trailing, extension)
print filenane
Raw Data = new Matrix(cells+2, 5)
Raw Data_File = new File(fil enane)
Raw_Dat a_Fi | e. wopen(fi |l enanme)
for i=cellStart-1, i=cellEnd-1 {
xopen("Buil d Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen("\Vei ghted Excitlnhib Apical.hoc")
cel | Count er +=1

}
Raw Dat a. f print (Raw _Data_Fil e)
Raw Data_Fil e. cl ose()

/*
Run_ExDel ay. hoc

This file nmodul ates the decay tine of the excitatory synapses

*/

/~k~k************************

*d obal Setup *

***************************/

get cwd()

chdir ("/cygdrivel/c/ Users/ N ck/ Deskt op/ Neuron Model /11")

trials=1 /11 trial equals 1 run through all cells specified

cell Start=1 /1 This can be used to analyze a subset of cells

cel | End=63 /| Exanpl e, to analyze cells 1-10: cell Start=1, cell End=10
cells =(cell End-cell Start)+1 /1 This generates the total nunber of cells that
will be anal yzed /1 This is the length of tinme where synapses can be activated
obj ref randNum /1 This generates the random nunber for the node

randNum = new Random(r andSeed)

naCond=0. 03* 1
kCond=0. 0009*1
api cal Val =250* 1
exDel ay=4*1

i nDel ay=4*1

bur st dur =100* 1

strdef trailing, node
trailing =" 1.1 1 1 1"

nodel = "PassDend"

naCond=0. 03* 1
kCond=0. 0009*1
api cal Val =250* 1
exDel ay=4*0. 25
i nDel ay=4*1

bur st dur =100* 1



nodel = " ExDel ay”
trailing =" 1 1 -25 1 1"

/**************************

*Vehi cl e Set up *

***************************/

strdef weight, dist, rawdatafile, extension, weightexcit, filename
strdef vglutlintensities, vgatintensities, norphol ogydata

dist = "Veh Dist Matrix. txt"
wei ght = "Veh Weight Matrix. txt”
wei ghtexcit = "Veh Weight Matrix Excit.txt”

vglutlintensities= "Vehicle V@ utl Ints.txt"
vgatintensities= "Vehicle VGAT Ints.txt"
nmor phol ogydat a="Vehi cl e Morph MV t xt"

rawdatafile = " Vehicle"
extension = ".dat"
objref Raw Data, Raw Data File [/l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/l Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /'l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matrix. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phivatri x = new Matrix()

nmor phFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *

***************************/

for tr=0, tr=trials-1 {

cel | Count er =0

sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)

print fil ename

Raw Data = new Matrix(cells+2, 5)

Raw Data File = new Fil e(fil enane)

Raw Dat a_Fi |l e. wopen(fil enane)

for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=1

}
Raw Dat a.fprint(Raw Data_Fil e)
Raw Data_Fil e. cl ose()

/**************************

*BDNF Set up *

***************************/



strdef weight, dist, rawdatafile, extension, weightexcit, filenanme
strdef vglutlintensities, vgatintensities, norphol ogydata /1String defs to all ow the sane
nodel to be

/[lrun with different source data (ie Veh or BDNF)

dist = "BDNF Di st Matrix.txt"

wei ght = "BDNF Vi ght Matrix.txt"

wei ghtexcit = "BDNF Wi ght Matrix Excit.txt"

vglutlintensities= "BDNF VA utl Ints.txt" /1 The nanme of the matrix for the VA utl
intensities

vgatintensities= "BDNF VGAT Ints.txt" /1 The nanme of the matrix for the VGAT
intensities

nmor phol ogydat a=" BDNF Mor ph MM t xt " /1 The nanme of the matrix for the norphol ogy
paraneters (ie, no. dendrites and di aneters)

rawdatafile = " BDNF" /1 The nanme of the raw output file

extension = ". dat"

objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for V@utl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi | e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmor phFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *
7\'**************************/
for tr=0, tr=trials-1 {
cel | Count er =0
sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)
print fil ename
Raw Data = new Matrix(cells+2, 5)
Raw Data File = new Fil e(fil enane)
Raw Dat a_Fi |l e. wopen(fil enane)
for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ghted Excitlnhib Apical.hoc")
cel | Count er +=1
}
Raw Dat a. f print (Raw _Data_Fil e)
Raw _Dat a_Fil e. cl ose()
}

naCond=0. 03* 1
kCond=0. 0009* 1
api cal Val =250* 1
exDel ay=4*0. 5

i nDel ay=4*1

bur st dur =100* 1

nodel = " ExDel ay”



trailing =" 11 -5 1 1"

/**************************

*Vehi cl e Set up *

***************************/

strdef weight, dist, rawdatafile, extension, weightexcit, filename
strdef vglutlintensities, vgatintensities, norphol ogydata

dist = "Veh Dist Matrix. txt"
wei ght = "Veh Weight Matrix. txt”
wei ghtexcit = "Veh Weight Matrix Excit.txt”

vglutlintensities= "Vehicle V@ utl Ints.txt"
vgatintensities= "Vehicle VGAT Ints.txt"
nmor phol ogydat a="Vehi cl e Morph MM t xt"

rawdatafile = " Vehicle"
extension = ".dat"
objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT Int_Matrix, VGATFile /'l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT | nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phivatri x = new Matrix()

nmor phFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *

***************************/

for tr=0, tr=trials-1 {

cel | Count er =0

sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)

print fil ename

Raw Data = new Matrix(cells+2, 5)

Raw Data File = new Fil e(fil enane)

Raw Dat a_Fi |l e. wopen(fil enane)

for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ghted Excitlnhib Apical.hoc")
cel | Count er +=1

}
Raw Dat a.fprint(Raw Data_Fil e)
Raw Data_Fil e. cl ose()

/**************************

*BDNF Set up *

***************************/

strdef weight, dist, rawdatafile, extension, weightexcit, filenanme

strdef vglutlintensities, vgatintensities, norphol ogydata /1String defs to all ow the sane
nodel to be



/[lrun with different source data (ie Veh or BDNF)

dist = "BDNF Di st Matrix.txt"

wei ght = "BDNF Vi ght Matrix.txt"

wei ghtexcit = "BDNF Wi ght Matrix Excit.txt"

vglutlintensities= "BDNF VA utl Ints.txt" /1 The nanme of the matrix for the V@ utl
intensities

vgatintensities= "BDNF VGAT Ints.txt" /1 The nanme of the matrix for the VGAT
intensities

nmor phol ogydat a=" BDNF Mor ph MM t xt " /1 The nanme of the matrix for the norphol ogy
paranmeters (ie, no. dendrites and di aneters)

rawdatafile = " BDNF" /1 The nanme of the raw output file

extension = ". dat"

objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matrix()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT | nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmor phFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *
7\'**************************/
for tr=0, tr=trials-1 {
cel | Count er =0
sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)
print fil ename
Raw Data = new Matrix(cells+2, 5)
Raw Data File = new Fil e(fil enane)
Raw Dat a_Fi |l e. wopen(fil enane)
for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=1
}
Raw Dat a. f print (Raw _Data_Fil e)
Raw _Dat a_Fil e. cl ose()
}

naCond=0. 03* 1
kCond=0. 0009* 1
api cal Val =250* 1
exDel ay=4*2

i nDel ay=4*1

bur st dur =100* 1

nodel = " ExDel ay”
trailing =" 11 2 1 1"

/**************************



*Vehi cl e Set up *

***************************/

strdef weight, dist, rawdatafile, extension, weightexcit, filename
strdef vglutlintensities, vgatintensities, norphol ogydata

dist = "Veh Dist Matrix. txt"
wei ght = "Veh Weight Matrix. txt”
wei ghtexcit = "Veh Weight Matrix Excit.txt”

vglutlintensities= "Vehicle V@ utl Ints.txt"
vgatintensities= "Vehicle VGAT Ints.txt"
nmor phol ogydat a="Vehi cl e Morph MMt xt"

rawdatafile = " Vehicle"
extension = ".dat"
objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi l e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmor phFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *

***************************/

for tr=0, tr=trials-1 {

cel | Count er =0

sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)

print fil ename

Raw Data = new Matrix(cells+2, 5)

Raw Data File = new Fil e(fil enane)

Raw Dat a_Fi |l e. wopen(fil enane)

for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical . hoc")
finitialize(-70)
xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=1

}
Raw Dat a.fprint(Raw Data_Fil e)
Raw Data_Fil e. cl ose()

/**************************

*BDNF Set up *
***************************/
strdef weight, dist, rawdatafile, extension, weightexcit, filename
strdef vglutlintensities, vgatintensities, norphol ogydata /1String defs to all ow the sane
nodel to be
/[lrun with different source data (ie Veh or BDNF)
dist = "BDNF Di st Matrix.txt"
wei ght = "BDNF Vi ght Matrix.txt"



wei ghtexcit = "BDNF Wi ght Matrix Excit.txt"

vglutlintensities= "BDNF V@ utl Ints.txt" /1 The nanme of the matrix for the V@ utl
intensities

vgatintensities= "BDNF VGAT Ints.txt" /1 The nanme of the matrix for the VGAT
intensities

nmor phol ogydat a=" BDNF Mor ph MM t xt " /1 The nanme of the matrix for the norphol ogy
paranmeters (ie, no. dendrites and di aneters)

rawdatafile = " BDNF" /1 The nanme of the raw output file

extension = ". dat"

objref Raw Data, Raw Data File [/l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matrix()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matri x. scanf (VGATFi l e, 100, 9)

obj ref norphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmor phFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *
***************************/
for tr=0, tr=trials-1 {
cel | Count er =0
sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)
print fil ename
Raw Data = new Matrix(cells+2, 5)
Raw Data File = new Fil e(fil enane)
Raw Dat a_Fi |l e. wopen(fil enane)
for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=1
}
Raw Dat a. f print (Raw _Data_Fil e)
Raw _Dat a_Fil e. cl ose()
}

naCond=0. 03* 1
kCond=0. 0009* 1
api cal Val =250* 1
exDel ay=4*4

i nDel ay=4*1

bur st dur =100* 1

nodel = " ExDel ay”
trailing =" 11 4 1 1"

/**************************

*Vehi cl e Set up *

***************************/

strdef weight, dist, rawdatafile, extension, weightexcit, filenanme
strdef vglutlintensities, vgatintensities, norphol ogydata



dist = "Veh Dist Matrix. txt"

wei ght = "Veh Weight Matrix. txt”

wei ghtexcit = "Veh Weight Matrix Excit.txt”
vglutlintensities= "Vehicle V@ utl Ints.txt"
vgatintensities= "Vehicle VGAT Ints.txt"

nmor phol ogydat a="Vehi cl e Morph MV t xt"

rawdatafile = " Vehicle"
extension = ".dat"
objref Raw Data, Raw Data File /|l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matrix()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matri x. scanf (VGATFi l e, 100, 9)

obj ref norphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmor phFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *

7\'**************************/

for tr=0, tr=trials-1 {

cel | Count er =0

sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)

print fil ename

Raw Data = new Matrix(cells+2, 5)

Raw Data File = new Fil e(fil enane)

Raw Dat a_Fi |l e. wopen(fil enane)

for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=1

}
Raw Dat a.fprint(Raw Data_Fil e)
Raw Data_Fil e. cl ose()

/**************************

*BDNF Set up *
7\'**************************/
strdef weight, dist, rawdatafile, extension, weightexcit, filename
strdef vglutlintensities, vgatintensities, norphol ogydata /1String defs to all ow the sane
nodel to be
/[lrun with different source data (ie Veh or BDNF)

dist = "BDNF Di st Matrix.txt"

wei ght = "BDNF Vi ght Matrix.txt"

wei ghtexcit = "BDNF Wi ght Matrix Excit.txt"

vglutlintensities= "BDNF VA utl Ints.txt" /1 The nanme of the matrix for the V@ utl

intensities
vgatintensities= "BDNF VGAT Ints.txt" /1 The nanme of the matrix for the VGAT



intensities

nmor phol ogydat a=" BDNF Mor ph MM t xt " /1 The nanme of the matrix for the norphol ogy
paranmeters (ie, no. dendrites and di aneters)

rawdatafile = " BDNF" /1 The nanme of the raw output file

extension = ". dat"

objref Raw Data, Raw Data File /|l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT Int_Matrix, VGATFile /'l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmorphFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *
***************************/
for tr=0, tr=trials-1 {
cel | Count er =0
sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)
print fil ename
Raw Data = new Matrix(cells+2, 5)
Raw Data File = new Fil e(fil enane)
Raw Dat a_Fi |l e. wopen(fil enane)
for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ghted Excitlnhib Apical.hoc")
cel | Count er +=1

}
Raw Dat a.fprint(Raw Data_Fil e)
Raw Data_Fil e. cl ose()

/*
Run_I nDel ay. hoc

This file nmodul ates the decay tine of the inhibitory synapses

*/

/**************************

*d obal Setup *

***************************/

get cwd()

chdir ("/cygdrivel/c/ Users/ N ck/ Deskt op/ Neuron Model /11")

trials=1 /11 trial equals 1 run through all cells specified

cell Start=1 /1 This can be used to analyze a subset of cells

cel | End=63 /| Exanpl e, to analyze cells 1-10: cell Start=1, cell End=10
cells =(cell End-cell Start) +1 /1 This generates the total nunber of cells that
will be anal yzed /1 This is the length of tinme where synapses can be activated
obj ref randNum /1 Thi s generates the random nunber for the nodel

randNum = new Random(r andSeed)



naCond=0. 03* 1
kCond=0. 0009* 1
api cal Val =250* 1
exDel ay=4*1

i nDel ay=4*1

bur st dur =100* 1

strdef trailing, node
trailing =" 11 11 1"

nodel = "PassDend"

naCond=0. 03* 1
kCond=0. 0009* 1
api cal Val =250* 1
exDel ay=4*1

i nDel ay=4*0. 25
bur st dur =100* 1

nodel = " | nDel ay”
trailing =" 1 1 1 -25 1"

/**************************

*Vehi cl e Set up *

***************************/

strdef weight, dist, rawdatafile, extension, weightexcit, filenanme
strdef vglutlintensities, vgatintensities, norphol ogydata

dist = "Veh Dist Matrix. txt"
wei ght = "Veh Weight Matrix. txt”
wei ghtexcit = "Veh Weight Matrix Excit.txt”

vglutlintensities= "Vehicle V@ utl Ints.txt"
vgatintensities= "Vehicle VGAT Ints.txt"
nmor phol ogydat a="Vehi cl e Morph MMt xt"

rawdatafile = " Vehicle"
extension = ".dat"
objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for V@utl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi l e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /I Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmor phFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run t hrough each node
*for each cell trials no.
*of tines *

***************************/



for tr=0, tr=trials-1 {

cel | Count er =0

sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)

print fil ename

Raw Data = new Matrix(cells+2, 5)

Raw Data File = new Fil e(fil enane)

Raw Dat a_Fi |l e. wopen(fil enane)

for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=1

}

Raw Dat a. f print (Raw _Data_Fil e)

Raw Dat a_Fil e. cl ose()

/**************************

*BDNF Set up *
7\'**************************/
strdef weight, dist, rawdatafile, extension, weightexcit, filename
strdef vglutlintensities, vgatintensities, norphol ogydata /1String defs to all ow the sane
nodel to be
/[lrun with different source data (ie Veh or BDNF)

dist = "BDNF Di st Matrix.txt"

wei ght = "BDNF Vi ght Matrix.txt"

wei ghtexcit = "BDNF Wi ght Matrix Excit.txt"

vglutlintensities= "BDNF VA utl Ints.txt" /1 The nanme of the matrix for the V@ utl
intensities

vgatintensities= "BDNF VGAT Ints.txt" /1 The nanme of the matrix for the VGAT
intensities

nmor phol ogydat a=" BDNF Mor ph MM t xt " /1 The nanme of the matrix for the norphol ogy
paranmeters (ie, no. dendrites and di aneters)

rawdatafile = " BDNF" /1 The nanme of the raw output file

extension = ". dat"

objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi | e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT | nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /] Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmor phFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *
7\'**************************/
for tr=0, tr=trials-1 {
cel | Count er =0
sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)
print fil ename
Raw Data = new Matrix(cells+2, 5)



Raw Data File = new Fil e(fil enane)

Raw Dat a_Fi |l e. wopen(fil enane)

for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=1

}
Raw Dat a.fprint(Raw Data_Fil e)
Raw Data_Fil e. cl ose()

}

naCond=0. 03* 1
kCond=0. 0009* 1
api cal Val =250* 1
exDel ay=4*1

i nDel ay=4*0.5
bur st dur =100* 1

nodel = " | nDel ay”
trailing =" 111 -5 1"

/**************************

*Vehi cl e Set up *

***************************/

strdef weight, dist, rawdatafile, extension, weightexcit, filename
strdef vglutlintensities, vgatintensities, norphol ogydata

dist = "Veh Dist Matrix. txt"
wei ght = "Veh Weight Matrix. txt”
wei ghtexcit = "Veh Weight Matrix Excit.txt”

vglutlintensities= "Vehicle V@ utl Ints.txt"
vgatintensities= "Vehicle VGAT Ints.txt"
nmor phol ogydat a="Vehi cl e Morph MVt xt"

rawdatafile = " Vehicle"
extension = ".dat"
objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for V@utl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /'l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /] Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmor phFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *

***************************/

for tr=0, tr=trials-1 {
cel | Count er =0
sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)



print fil ename

Raw Data = new Matrix(cells+2, 5)

Raw Data File = new Fil e(fil enane)

Raw Dat a_Fi |l e. wopen(fil enane)

for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ghted Excitlnhib Apical.hoc")
cel | Count er +=1

}

Raw Dat a. f print (Raw _Data_Fil e)

Raw _Dat a_Fil e. cl ose()

/**************************

*BDNF Set up *
***************************/
strdef weight, dist, rawdatafile, extension, weightexcit, filenanme
strdef vglutlintensities, vgatintensities, norphol ogydata /1String defs to all ow the sane
nodel to be
/[lrun with different source data (ie Veh or BDNF)

dist = "BDNF Dist Matrix.txt"

wei ght = "BDNF Vi ght Matrix.txt"

wei ghtexcit = "BDNF Wi ght Matrix Excit.txt"

vglutlintensities= "BDNF VA utl Ints.txt" /1 The nanme of the matrix for the VA utl
intensities

vgatintensities= "BDNF VGAT Ints.txt" /1 The nanme of the matrix for the VGAT
intensities

nmor phol ogydat a=" BDNF Mor ph MM t xt " /1 The nanme of the matrix for the norphol ogy
paranmeters (ie, no. dendrites and di aneters)

rawdatafile = " BDNF" /1 The nanme of the raw output file

extension = ". dat"

objref Raw Data, Raw Data File /|l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for V@utl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /] Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmor phFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *
***************************/
for tr=0, tr=trials-1 {
cel | Count er =0
sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)
print fil ename
Raw Data = new Matrix(cells+2, 5)
Raw Data File = new Fil e(fil enane)
Raw Dat a_Fi |l e. wopen(fil enane)
for i=cellStart-1, i=cell End-1 {



xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)

xopen( " Wi ghted Excitlnhib Apical.hoc")
cel | Count er +=1

}
Raw Dat a.fprint(Raw Data_Fil e)
Raw Data_Fil e. cl ose()

}

naCond=0. 03* 1
kCond=0. 0009* 1
api cal Val =250* 1
exDel ay=4*1

i nDel ay=4*2

bur st dur =100* 1

nodel = " | nDel ay”
trailing =" 111 2 1"

/**************************

*Vehi cl e Set up *

***************************/

strdef weight, dist, rawdatafile, extension, weightexcit, filenanme
strdef vglutlintensities, vgatintensities, norphol ogydata

dist = "Veh Dist Matrix. txt"
wei ght = "Veh Weight Matrix. txt”
wei ghtexcit = "Veh Weight Matrix Excit.txt”

vglutlintensities= "Vehicle V@ utl Ints.txt"
vgatintensities= "Vehicle VGAT Ints.txt"
nmor phol ogydat a="Vehi cl e Morph MV t xt"

rawdatafile = " Vehicle"
extension = ".dat"
objref Raw Data, Raw Data File /|l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /] Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmor phFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run t hrough each nodel
*for each cell trials no.
*of tines *

***************************/

for tr=0, tr=trials-1 {
cel | Count er =0
sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)
print fil ename
Raw Data = new Matrix(cells+2, 5)
Raw Data File = new Fil e(fil enane)



Raw Dat a_Fi |l e. wopen(fil enane)

for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ghted Excitlnhib Apical.hoc")
cel | Count er +=1

}

Raw Dat a.fprint(Raw Data_Fil e)

Raw Data_Fil e. cl ose()

/**************************

*BDNF Set up *
7\'**************************/
strdef weight, dist, rawdatafile, extension, weightexcit, filenanme
strdef vglutlintensities, vgatintensities, norphol ogydata /1String defs to all ow the sane
nodel to be
/[lrun with different source data (ie Veh or BDNF)

dist = "BDNF Di st Matrix.txt"

wei ght = "BDNF Vi ght Matrix.txt"

wei ghtexcit = "BDNF Wi ght Matrix Excit.txt"

vglutlintensities= "BDNF VA utl Ints.txt" /1 The nanme of the matrix for the V@ utl
intensities

vgatintensities= "BDNF VGAT Ints.txt" /1 The nanme of the matrix for the VGAT
intensities

nmor phol ogydat a=" BDNF Mor ph MM t xt " /1 The nanme of the matrix for the norphol ogy
paranmeters (ie, no. dendrites and di aneters)

rawdatafile = " BDNF" /1 The nanme of the raw output file

extension = ". dat"

objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/l Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT | nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /I Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmor phFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run t hrough each nodel
*for each cell trials no.
*of tines *
7\'**************************/
for tr=0, tr=trials-1 {
cel | Count er =0
sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)
print fil ename
Raw Data = new Matrix(cells+2, 5)
Raw Data File = new Fil e(fil enane)
Raw Dat a_Fi |l e. wopen(fil enane)
for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)



xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=1

}
Raw Dat a.fprint(Raw Data_Fil e)
Raw Data_Fil e. cl ose()

}

naCond=0. 03* 1
kCond=0. 0009* 1
api cal Val =250* 1
exDel ay=4*1

i nDel ay=4*4

bur st dur =100* 1

nodel = " | nDel ay”
trailing =" 11 1 4 1"

/**************************

*Vehi cl e Set up *

***************************/

strdef weight, dist, rawdatafile, extension, weightexcit, filenanme
strdef vglutlintensities, vgatintensities, norphol ogydata

dist = "Veh Dist Matrix. txt"
wei ght = "Veh Weight Matrix. txt”
wei ghtexcit = "Veh Weight Matrix Excit.txt”

vglutlintensities= "Vehicle V@ utl Ints.txt"
vgatintensities= "Vehicle VGAT Ints.txt"
nmor phol ogydat a="Vehi cl e Morph MV t xt"

rawdatafile = " Vehicle"
extension = ".dat"
objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/l Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT | nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /I Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmor phFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run t hrough each nodel
*for each cell trials no.
*of tines *

***************************/

for tr=0, tr=trials-1 {
cel | Count er =0
sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)
print fil ename
Raw Data = new Matrix(cells+2, 5)
Raw Data File = new Fil e(fil enane)
Raw Dat a_Fi |l e. wopen(fil enane)
for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical . hoc")



finitialize(-70)
xopen( " Wi ghted Excitlnhib Apical.hoc")
cel | Count er +=1

}
Raw Dat a.fprint(Raw Data_Fil e)
Raw Data_Fil e. cl ose()

/**************************

*BDNF Set up *
7\'**************************/
strdef weight, dist, rawdatafile, extension, weightexcit, filenanme
strdef vglutlintensities, vgatintensities, norphol ogydata /1String defs to all ow the sane
nodel to be
/[lrun with different source data (ie Veh or BDNF)

dist = "BDNF Di st Matrix.txt"

wei ght = "BDNF Vi ght Matrix.txt"

wei ghtexcit = "BDNF Wi ght Matrix Excit.txt"

vglutlintensities= "BDNF VA utl Ints.txt" /1 The nanme of the matrix for the V@ utl
intensities

vgatintensities= "BDNF VGAT Ints.txt" /1 The nanme of the matrix for the VGAT
intensities

nmor phol ogydat a=" BDNF Mor ph MM t xt " /1 The nanme of the matrix for the norphol ogy
paranmeters (ie, no. dendrites and di aneters)

rawdatafile = " BDNF" /1 The nanme of the raw output file

extension = ". dat"

objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt_Matrix. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmor phFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *
7\'**************************/
for tr=0, tr=trials-1 {
cel | Count er =0
sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)
print fil ename
Raw Data = new Matrix(cells+2, 5)
Raw Data File = new Fil e(fil enane)
Raw Dat a_Fi |l e. wopen(fil enane)
for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ghted Excitlnhib Apical.hoc")
cel | Count er +=1

}
Raw Dat a.fprint(Raw Data_Fil e)



Raw Data_Fil e. cl ose()

/*
Run_I nt W ndow. hoc

This file nodul ates the length of the integration w ndow

*/

/**************************

*d obal Setup *

***************************/

get cwd()

chdir ("/cygdrivel/c/ Users/ N ck/ Deskt op/ Neuron Model /11")

trials=1 /11 trial equals 1 run through all cells specified

cell Start=1 /1 This can be used to analyze a subset of cells

cel | End=63 /| Exanpl e, to analyze cells 1-10: cell Start=1, cell End=10
cells =(cell End-cell Start)+1 /1 This generates the total nunber of cells that
will be anal yzed /1 This is the length of tinme where synapses can be activated
obj ref randNum /1 This generates the random nunber for the node

randNum = new Random(r andSeed)

naCond=0. 03* 1
kCond=0. 0009* 1
api cal Val =250* 1
exDel ay=4*1

i nDel ay=4*1

bur st dur =100* 1

strdef trailing, node
trailing =" 1.1 1 1 1"

nodel = "PassDend"

naCond=0. 03* 1
kCond=0. 0009* 1
api cal Val =250* 1
exDel ay=4*1

i nDel ay=4*1

bur st dur =100*0. 25

nodel = " | nt W ndow"
trailing =" 1.1 1 1 -25"

/**************************

*Vehi cl e Set up *

***************************/

strdef weight, dist, rawdatafile, extension, weightexcit, filename
strdef vglutlintensities, vgatintensities, norphol ogydata

dist = "Veh Dist Matrix.txt"
wei ght = "Veh Weight Matrix. txt”
wei ghtexcit = "Veh Weight Matrix Excit.txt”

vglutlintensities= "Vehicle V@ utl Ints.txt"
vgatintensities= "Vehicle VGAT Ints.txt"
nor phol ogydat a="\Vehi cl e Morph MV txt"

rawdatafile = " Vehicle"
extension = ".dat"
objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities



VA utl Int_Mtrix= new Matrix()

VA ut 1Fi l e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /'l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matrix()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /I Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmorphFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *

***************************/

for tr=0, tr=trials-1 {

cel | Count er =0

sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)

print fil ename

Raw Data = new Matrix(cells+2, 5)

Raw Data File = new Fil e(fil enane)

Raw Dat a_Fi |l e. wopen(fil enane)

for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=1

}
Raw Dat a.fprint(Raw Data_Fil e)
Raw Data_Fil e. cl ose()

/**************************

*BDNF Set up *
***************************/
strdef weight, dist, rawdatafile, extension, weightexcit, filenanme
strdef vglutlintensities, vgatintensities, norphol ogydata /1String defs to all ow the sane
nodel to be
/[lrun with different source data (ie Veh or BDNF)

dist = "BDNF Di st Matrix.txt"

wei ght = "BDNF Vi ght Matrix.txt"

wei ghtexcit = "BDNF Wi ght Matrix Excit.txt"

vglutlintensities= "BDNF V@ utl Ints.txt" /1 The narme of the matrix for the V@ utl
intensities

vgatintensities= "BDNF VGAT Ints.txt" /1 The nanme of the matrix for the VGAT
intensities

nmor phol ogydat a=" BDNF Mor ph MM t xt " /1 The nanme of the matrix for the norphol ogy
paranmeters (ie, no. dendrites and di aneters)

rawdatafile = " BDNF" /1 The nanme of the raw output file

extension = ". dat"

objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities

VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)



objref VGAT_ Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matrix()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmorphFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *
***************************/
for tr=0, tr=trials-1 {
cel | Count er =0
sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)
print fil ename
Raw Data = new Matrix(cells+2, 5)
Raw Data File = new Fil e(fil enane)
Raw Dat a_Fi |l e. wopen(fil enane)
for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=1
}
Raw Dat a. f print (Raw _Data_Fil e)
Raw _Dat a_Fil e. cl ose()
}

naCond=0. 03* 1
kCond=0. 0009* 1
api cal Val =250* 1
exDel ay=4*1

i nDel ay=4*1

bur st dur=100*0. 5

nodel = " | nt W ndow"
trailing =" 1111 -5"

/**************************

*Vehi cl e Set up *

***************************/

strdef weight, dist, rawdatafile, extension, weightexcit, filename
strdef vglutlintensities, vgatintensities, norphol ogydata

dist = "Veh Dist Matrix. txt"
wei ght = "Veh Weight Matrix. txt”
wei ghtexcit = "Veh Weight Matrix Excit.txt”

vglutlintensities= "Vehicle V@ utl Ints.txt"
vgatintensities= "Vehicle VGAT Ints.txt"
nmor phol ogydat a="Vehi cl e Morph MV t xt"

rawdatafile = " Vehicle"
extension = ".dat"
objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi l e= new Fil e()

VA ut 1Fi | e. ropen(vgl ut 1li ntensities)



VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matrix()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT | nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /] Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmorphFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *

7\'**************************/

for tr=0, tr=trials-1 {

cel | Count er =0

sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)

print fil ename

Raw Data = new Matrix(cells+2, 5)

Raw Data File = new Fil e(fil enane)

Raw Dat a_Fi |l e. wopen(fil enane)

for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=1

}
Raw Dat a.fprint(Raw Data_Fil e)
Raw Data_Fil e. cl ose()

/**************************

*BDNF Set up *
7\'**************************/
strdef weight, dist, rawdatafile, extension, weightexcit, filename
strdef vglutlintensities, vgatintensities, norphol ogydata /1String defs to all ow the sane
nodel to be
/[lrun with different source data (ie Veh or BDNF)

dist = "BDNF Di st Matrix.txt"

wei ght = "BDNF Vi ght Matrix.txt"

wei ghtexcit = "BDNF Wi ght Matrix Excit.txt"

vglutlintensities= "BDNF VA utl Ints.txt" /1 The nanme of the matrix for the V@ utl
intensities

vgatintensities= "BDNF VGAT Ints.txt" /1 The nanme of the matrix for the VGAT
intensities

nmor phol ogydat a=" BDNF Mor ph MM t xt " /1 The nanme of the matrix for the norphol ogy
paranmeters (ie, no. dendrites and di aneters)

rawdatafile = " BDNF" /1 The nanme of the raw output file

extension = ". dat"

objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi | e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /'l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()



VGATFi | e= new Fil e()
VGATFi | e. ropen(vgatintensities)
VGAT I nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile

nmor phivatri x = new Matri x()
nmorphFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)
nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run t hrough each nodel
*for each cell trials no.
*of tines *
***************************/
for tr=0, tr=trials-1 {

cel | Count er =0

sprint(filename, "%l%%%%", randSeed,

print fil ename

Raw Data = new Matrix(cells+2, 5)
Raw Data File = new Fil e(fil enane)
Raw Dat a_Fi |l e. wopen(fil enane)

for i=cellStart-1, i=cell End-1 {

/'l Create source data for arbor norphol ogy

rawdat afi l e, nodel, trailing, extension)

xopen("Build Arbor Topol ogi es Apical . hoc")

xopen( " Speci fy Geonetry Apical.hoc")

finitialize(-70)

xopen( " Wi ght ed Excitlnhib Apical.hoc")

cel | Count er +=1
}
Raw Dat a.fprint(Raw Data_Fil e)
Raw Data_Fil e. cl ose()
}

naCond=0. 03* 1
kCond=0. 0009* 1
api cal Val =250* 1
exDel ay=4*1

i nDel ay=4*1

bur st dur =100* 2

nodel = " | nt W ndow"
trailing =" 11 11 2"

/**************************

*Vehi cl e Set up *

***************************/

strdef weight, dist, rawdatafile, extension,
strdef vglutlintensities, vgatintensities,

dist = "Veh Dist Matrix. txt"
wei ght = "Veh Weight Matrix. txt”
wei ghtexcit = "Veh Weight Matrix Excit.txt”

vglutlintensities= "Vehicle V@ utl Ints.txt"

vgatintensities= "Vehicle VGAT Ints.txt"
nmor phol ogydat a="Vehi cl e Morph MMt xt"
rawdatafile = " Vehicle"

extension = ". dat"

objref Raw Data, Raw Data File
generated during run

objref V@utl Int_Mtrix, VAutlFile
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi l e= new Fil e()

VA ut 1Fi | e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile

wei ghtexcit, filename
nor phol ogydat a

|/ Create a destination file for raw data

|/ Create source data for V@ utl intensities

|/ Create source data for VGAT intensities



VGAT I nt_Matrix= new Matri x()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT | nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmor phFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *

***************************/

for tr=0, tr=trials-1 {

cel | Count er =0

sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)

print fil ename

Raw Data = new Matrix(cells+2, 5)

Raw Data File = new Fil e(fil enane)

Raw Dat a_Fi |l e. wopen(fil enane)

for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ghted Excitlnhib Apical.hoc")
cel | Count er +=1

}
Raw Dat a.fprint(Raw Data_Fil e)
Raw Data_Fil e. cl ose()

/**************************

*BDNF Set up *
***************************/
strdef weight, dist, rawdatafile, extension, weightexcit, fil ename
strdef vglutlintensities, vgatintensities, norphol ogydata /1String defs to all ow the sane
nodel to be
/[lrun with different source data (ie Veh or BDNF)

dist = "BDNF Di st Matrix.txt"

wei ght = "BDNF Vi ght Matrix.txt"

wei ghtexcit = "BDNF Wi ght Matrix Excit.txt"

vglutlintensities= "BDNF VA utl Ints.txt" /1 The nanme of the matrix for the V@ utl
intensities

vgatintensities= "BDNF VGAT Ints.txt" /1 The nanme of the matrix for the VGAT
intensities

nmor phol ogydat a=" BDNF Mor ph MM t xt " /1 The nanme of the matrix for the norphol ogy
paranmeters (ie, no. dendrites and di aneters)

rawdatafile = " BDNF" /1 The nanme of the raw output file

extension = ". dat"

objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for V@utl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi | e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matrix. scanf (VGATFi |l e, 100, 9)



obj ref norphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmorphFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *
***************************/
for tr=0, tr=trials-1 {
cel | Count er =0
sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)
print fil ename
Raw Data = new Matrix(cells+2, 5)
Raw Data File = new Fil e(fil enane)
Raw Dat a_Fi |l e. wopen(fil enane)
for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical . hoc")
finitialize(-70)
xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=1
}
Raw Dat a. f print (Raw _Data_Fil e)
Raw _Dat a_Fil e. cl ose()
}

naCond=0. 03* 1
kCond=0. 0009* 1
api cal Val =250* 1
exDel ay=4*1

i nDel ay=4*1

bur st dur =100*4

nodel = " | nt W ndow"
trailing =" 1 1 1 1 4"

/**************************

*Vehi cl e Set up *

***************************/

strdef weight, dist, rawdatafile, extension, weightexcit, filename
strdef vglutlintensities, vgatintensities, norphol ogydata

dist = "Veh Dist Matrix. txt"
wei ght = "Veh Weight Matrix. txt”
wei ghtexcit = "Veh Weight Matrix Excit.txt”

vglutlintensities= "Vehicle V@ utl Ints.txt"
vgatintensities= "Vehicle VGAT Ints.txt"
nmor phol ogydat a="Vehi cl e Morph MV t xt"

rawdatafile = " Vehicle"
extension = ".dat"
objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for V@utl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi | e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matrix. scanf (VGATFi |l e, 100, 9)



obj ref norphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmorphFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *

7\'**************************/

for tr=0, tr=trials-1 {

cel | Count er =0

sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)

print fil ename

Raw Data = new Matrix(cells+2, 5)

Raw Data File = new Fil e(fil enane)

Raw Dat a_Fil e. wopen(fil enane)

for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical . hoc")
finitialize(-70)
xopen( " Wi ghted Excitlnhib Apical.hoc")
cel | Count er +=1

}
Raw Dat a.fprint(Raw Data_Fil e)
Raw Data_Fil e. cl ose()

/**************************

*BDNF Set up *
7\'**************************/
strdef weight, dist, rawdatafile, extension, weightexcit, filename
strdef vglutlintensities, vgatintensities, norphol ogydata /1String defs to all ow the sane
nodel to be
/[lrun with different source data (ie Veh or BDNF)

dist = "BDNF Di st Matrix.txt"

wei ght = "BDNF Vi ght Matrix.txt"

wei ghtexcit = "BDNF Wi ght Matrix Excit.txt"

vglutlintensities= "BDNF VA utl Ints.txt" /1 The nanme of the matrix for the VA utl
intensities

vgatintensities= "BDNF VGAT Ints.txt" /1 The nanme of the matrix for the VGAT
intensities

nmor phol ogydat a=" BDNF Mor ph MM t xt " /1 The nanme of the matrix for the norphol ogy
paranmeters (ie, no. dendrites and di aneters)

rawdatafile = " BDNF" /1 The nanme of the raw output file

extension = ". dat"

objref Raw Data, Raw Data File [/l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi | e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matrix. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /I Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()
nmor phFile = new File()



nor phFi | e. r open( nor phol ogydat a)
nor phMat ri x. scanf (nor phFi |l e, 63, 37)

/**************************

*Run t hrough each node
*for each cell trials no.
*of tines *
***************************/
for tr=0, tr=trials-1 {
cel | Count er =0
sprint(filenanme, "%%%%%", randSeed, rawdatafile, nodel, trailing, extension)
print filenane
Raw Data = new Matrix(cells+2, 5)
Raw Data_File = new File(fil enane)
Raw _Dat a_Fi | e. wopen(fi |l enanme)
for i=cellStart-1, i=cellEnd-1 {
xopen("Buil d Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen("\Vei ghted Excitlnhib Apical.hoc")
cel | Count er +=1

}
Raw Dat a. f print (Raw _Data_Fil e)
Raw Data_Fil e. cl ose()

/*
Run_PassDend. hoc

This file nodul ates the excitability of the dendritic nmenbrane

*/

/**************************

*d obal Setup *

***************************/

get cwd()

chdir ("/cygdrivel/c/ Users/ N ck/ Deskt op/ Neuron Model /11")

trials=1 /11 trial equals 1 run through all cells specified

cell Start=1 /1 This can be used to analyze a subset of cells

cel | End=63 /| Exanpl e, to analyze cells 1-10: cell Start=1, cell End=10
cells =(cell End-cell Start)+1 /1 This generates the total nunber of cells that
will be anal yzed /1 This is the length of tinme where synapses can be activated
obj ref randNum /1 This generates the random nunber for the node

randNum = new Random(r andSeed)

naCond=0. 03* 1
kCond=0. 0009* 1
api cal Val =250* 1
exDel ay=4*1

i nDel ay=4*1

bur st dur =100* 1

strdef trailing, node
trailing =" 1.1 1 1 1"

nodel = "PassDend"

/**************************

*Vehi cl e Set up *

***************************/

strdef weight, dist, rawdatafile, extension, weightexcit, filename
strdef vglutlintensities, vgatintensities, norphol ogydata

dist = "Veh Dist Matrix.txt"
wei ght = "Veh Weight Matrix. txt”
wei ghtexcit = "Veh Weight Matrix Excit.txt”

vglutlintensities= "Vehicle V@ utl Ints.txt"
vgatintensities= "Vehicle VGAT Ints.txt"



nmor phol ogydat a="Vehi cl e Morph MMt xt"

rawdatafile = " Vehicle"
extension = ".dat"
objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for V@utl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /'l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matrix. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phivatri x = new Matrix()

nmor phFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *

7\'**************************/

for tr=0, tr=trials-1 {

cel | Count er =0

sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)

print fil ename

Raw Data = new Matrix(cells+2, 5)

Raw Data File = new Fil e(fil enane)

Raw Dat a_Fi |l e. wopen(fil enane)

for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ghted Excitlnhib Apical.hoc")
cel | Count er +=1

}
Raw Dat a.fprint(Raw Data_Fil e)
Raw Data_Fil e. cl ose()

/**************************

*BDNF Set up *
7\'**************************/
strdef weight, dist, rawdatafile, extension, weightexcit, fil ename
strdef vglutlintensities, vgatintensities, norphol ogydata /1String defs to all ow the sane
nodel to be
/[lrun with different source data (ie Veh or BDNF)

dist = "BDNF Di st Matrix.txt"

wei ght = "BDNF Vi ght Matrix.txt"

wei ghtexcit = "BDNF Wi ght Matrix Excit.txt"

vglutlintensities= "BDNF V@ utl Ints.txt" /1 The nanme of the matrix for the V@ utl
intensities

vgatintensities= "BDNF VGAT Ints.txt" /1 The nanme of the matrix for the VGAT
intensities

nmor phol ogydat a=" BDNF Mor ph MM t xt " /1 The nanme of the matrix for the norphol ogy
paranmeters (ie, no. dendrites and di aneters)

rawdatafile = " BDNF" /1 The nanme of the raw output file

extension = ".dat"



objref Raw Data, Raw Data File /'l Create a destination file for raw data
generated during run

objref V@utl Int_Mtrix, VAutlFile [/l Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensiti es)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /'l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matri x. scanf (VGATFi l e, 100, 9)

obj ref norphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmor phFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *
***************************/
for tr=0, tr=trials-1 {
cel | Count er =0
sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)
print fil ename
Raw Data = new Matrix(cells+2, 5)
Raw Data File = new Fil e(fil enane)
Raw Dat a_Fi |l e. wopen(fil enane)
for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical . hoc")
finitialize(-70)
xopen( " Wi ghted Excitlnhib Apical.hoc")
cel | Count er +=1
}
Raw Dat a. f print (Raw _Data_Fil e)
Raw _Dat a_Fil e. cl ose()
}

naCond=0. 03*0. 25
kCond=0. 0009*0. 25
api cal Val =250* 1
exDel ay=4*1

i nDel ay=4*1

bur st dur =100* 1

nodel = " PassDend"
trailing =" -25 11 1 1"

/**************************

*Vehi cl e Set up *

***************************/

strdef weight, dist, rawdatafile, extension, weightexcit, filename
strdef vglutlintensities, vgatintensities, norphol ogydata

dist = "Veh Dist Matrix. txt"
wei ght = "Veh Weight Matrix. txt”
wei ghtexcit = "Veh Weight Matrix Excit.txt”

vglutlintensities= "Vehicle V@ utl Ints.txt"
vgatintensities= "Vehicle VGAT Ints.txt"

nmor phol ogydat a="Vehi cl e Morph MV t xt"
rawdatafile = " Vehicle"

extension = ". dat"



objref Raw Data, Raw Data File /'l Create a destination file for raw data
generated during run

objref V@utl Int_Mtrix, VAutlFile [/l Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi l e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phivatri x = new Matrix()

nmor phFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *

7\'**************************/

for tr=0, tr=trials-1 {

cel | Count er =0

sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)

print fil ename

Raw Data = new Matrix(cells+2, 5)

Raw Data File = new Fil e(fil enane)

Raw Dat a_Fi |l e. wopen(fil enane)

for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=1

}
Raw Dat a.fprint(Raw Data_Fil e)
Raw Data_Fil e. cl ose()

/**************************

*BDNF Set up *
7\'**************************/
strdef weight, dist, rawdatafile, extension, weightexcit, filename
strdef vglutlintensities, vgatintensities, norphol ogydata /1String defs to all ow the sane
nodel to be
/[lrun with different source data (ie Veh or BDNF)

dist = "BDNF Di st Matrix.txt"

wei ght = "BDNF Vi ght Matrix.txt"

wei ghtexcit = "BDNF Wi ght Matrix Excit.txt"

vglutlintensities= "BDNF VA utl Ints.txt" /1 The narme of the matrix for the V@ utl
intensities

vgatintensities= "BDNF VGAT Ints.txt" /1 The nanme of the matrix for the VGAT
intensities

nmor phol ogydat a=" BDNF Mor ph MM t xt " /1 The nanme of the matrix for the norphol ogy
paraneters (ie, no. dendrites and di aneters)

rawdatafile = " BDNF" /1 The nanme of the raw output file

extension = ". dat"

objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run



objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt_Matrix. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmorphFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run t hrough each node
*for each cell trials no.
*of tines *
***************************/
for tr=0, tr=trials-1 {
cel | Count er =0
sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)
print fil ename
Raw Data = new Matrix(cells+2, 5)
Raw Data File = new Fil e(fil enane)
Raw Dat a_Fi |l e. wopen(fil enane)
for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy CGeonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=1
}
Raw Dat a. f print (Raw _Data_Fil e)
Raw _Dat a_Fil e. cl ose()
}

naCond=0. 03*0. 5
kCond=0. 0009*0. 5
api cal Val =250* 1
exDel ay=4*1

i nDel ay=4*1

bur st dur =100* 1

nodel = " PassDend"
trailing =" -511 1 1"

/**************************

*Vehi cl e Set up *

***************************/

strdef weight, dist, rawdatafile, extension, weightexcit, filename
strdef vglutlintensities, vgatintensities, norphol ogydata

dist = "Veh Dist Matrix. txt"
wei ght = "Veh Weight Matrix. txt”
wei ghtexcit = "Veh Weight Matrix Excit.txt”

vglutlintensities= "Vehicle V@ utl Ints.txt"
vgatintensities= "Vehicle VGAT Ints.txt"
nmor phol ogydat a="Vehi cl e Morph MV t xt"

rawdatafile = " Vehicle"
extension = ".dat"
objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run



objref V@utl Int_Mtrix, VAutlFile [/l Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matrix()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref nmorphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmor phFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *

7\'**************************/

for tr=0, tr=trials-1 {

cel | Count er =0

sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)

print fil ename

Raw Data = new Matrix(cells+2, 5)

Raw Data File = new Fil e(fil enane)

Raw Dat a_Fi |l e. wopen(fil enane)

for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=1

}
Raw Dat a.fprint(Raw Data_Fil e)
Raw Data_Fil e. cl ose()

/**************************

*BDNF Set up *
7\'**************************/
strdef weight, dist, rawdatafile, extension, weightexcit, filenanme
strdef vglutlintensities, vgatintensities, norphol ogydata /1String defs to all ow the sane
nodel to be
/[lrun with different source data (ie Veh or BDNF)

dist = "BDNF Di st Matrix.txt"

wei ght = "BDNF Vi ght Matrix.txt"

wei ghtexcit = "BDNF Wi ght Matrix Excit.txt"

vglutlintensities= "BDNF VA utl Ints.txt" /1 The nanme of the matrix for the V@ utl
intensities

vgatintensities= "BDNF VGAT Ints.txt" /1 The nanme of the matrix for the VGAT
intensities

nmor phol ogydat a=" BDNF Mor ph MM t xt " /1 The nanme of the matrix for the norphol ogy
paraneters (ie, no. dendrites and di aneters)

rawdatafile = " BDNF" /1 The nanme of the raw output file

extension = ". dat"

objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()



VA ut 1Fi I e= new Fil e()
VA ut 1Fi I e. ropen(vgl ut 1li ntensities)
VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmorphFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *
***************************/
for tr=0, tr=trials-1 {
cel | Count er =0
sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)
print fil ename
Raw Data = new Matrix(cells+2, 5)
Raw Data File = new Fil e(fil enane)
Raw Dat a_Fi |l e. wopen(fil enane)
for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=1
}
Raw Dat a. f print (Raw _Data_Fil e)
Raw _Dat a_Fil e. cl ose()
}

naCond=0. 03*2
kCond=0. 0009*2
api cal Val =250* 1
exDel ay=4*1

i nDel ay=4*1

bur st dur =100* 1

nodel = " PassDend"
trailing =" 2 1 11 1"

/**************************

*Vehi cl e Set up *

***************************/

strdef weight, dist, rawdatafile, extension, weightexcit, filename
strdef vglutlintensities, vgatintensities, norphol ogydata

dist = "Veh Dist Matrix. txt"
wei ght = "Veh Weight Matrix. txt”
wei ghtexcit = "Veh Weight Matrix Excit.txt”

vglutlintensities= "Vehicle V@ utl Ints.txt"
vgatintensities= "Vehicle VGAT Ints.txt"
nmor phol ogydat a="Vehi cl e Morph MV t xt"

rawdatafile = " Vehicle"
extension = ".dat"
objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities



VA utl Int_Mtrix= new Matrix()

VA ut 1Fi l e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /'l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matrix()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /I Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmorphFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *

***************************/

for tr=0, tr=trials-1 {

cel | Count er =0

sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)

print fil ename

Raw Data = new Matrix(cells+2, 5)

Raw Data File = new Fil e(fil enane)

Raw Dat a_Fi |l e. wopen(fil enane)

for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=1

}
Raw Dat a.fprint(Raw Data_Fil e)
Raw Data_Fil e. cl ose()

/**************************

*BDNF Set up *
***************************/
strdef weight, dist, rawdatafile, extension, weightexcit, filenanme
strdef vglutlintensities, vgatintensities, norphol ogydata /1String defs to all ow the sane
nodel to be
/[lrun with different source data (ie Veh or BDNF)

dist = "BDNF Di st Matrix.txt"

wei ght = "BDNF Vi ght Matrix.txt"

wei ghtexcit = "BDNF Wi ght Matrix Excit.txt"

vglutlintensities= "BDNF V@ utl Ints.txt" /1 The narme of the matrix for the V@ utl
intensities

vgatintensities= "BDNF VGAT Ints.txt" /1 The nanme of the matrix for the VGAT
intensities

nmor phol ogydat a=" BDNF Mor ph MM t xt " /1 The nanme of the matrix for the norphol ogy
paranmeters (ie, no. dendrites and di aneters)

rawdatafile = " BDNF" /1 The nanme of the raw output file

extension = ". dat"

objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities

VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)



objref VGAT_ Int_Matrix, VGATFile
VGAT I nt_Matrix= new Matrix()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile

nmor phivatri x = new Matri x()
nmorphFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)
nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *
***************************/
for tr=0, tr=trials-1 {

cel | Count er =0

sprint(filename, "%l%%%%", randSeed,

print fil ename

Raw Data = new Matrix(cells+2, 5)
Raw Data File = new Fil e(fil enane)
Raw Dat a_Fi |l e. wopen(fil enane)

for i=cellStart-1, i=cell End-1 {

|/ Create source data for VGAT intensities

/'l Create source data for arbor norphol ogy

rawdat afi l e, nodel, trailing, extension)

xopen("Build Arbor Topol ogi es Apical . hoc")

xopen( " Speci fy Geonetry Apical.hoc")

finitialize(-70)

xopen( " Wi ght ed Excitlnhib Apical.hoc")

cel | Count er +=1
}
Raw Dat a.fprint(Raw Data_Fil e)
Raw Data_Fil e. cl ose()
}

naCond=0. 03*4
kCond=0. 0009*4
api cal Val =250* 1
exDel ay=4*1

i nDel ay=4*1

bur st dur =100* 1

nodel = " PassDend"
trailing =" 4 1 11 1"

/**************************

*Vehi cl e Set up *

***************************/

strdef weight, dist, rawdatafile, extension,
strdef vglutlintensities, vgatintensities,

dist = "Veh Dist Matrix. txt"
wei ght = "Veh Weight Matrix. txt”
wei ghtexcit = "Veh Weight Matrix Excit.txt”

vglutlintensities= "Vehicle V@ utl Ints.txt"

vgatintensities= "Vehicle VGAT Ints.txt"
nmor phol ogydat a="Vehi cl e Morph MMt xt"
rawdatafile = " Vehicle"

extension = ". dat"

objref Raw Data, Raw Data File
generated during run

objref V@utl Int_Mtrix, VAutlFile
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi I e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

wei ghtexcit, filename
nor phol ogydat a

|/ Create a destination file for raw data

|/ Create source data for V@ utl intensities



objref VGAT_ Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matrix()

VGATFi | e= new Fil e()

VGATFi | e. ropen(vgatintensities)

VGAT I nt _Matri x. scanf (VGATFi |l e, 100, 9)

obj ref norphMatrix, norphFile /'l Create source data for arbor norphol ogy
nmor phivatri x = new Matri x()

nmorphFile = new File()

nmor phFi | e. ropen( nor phol ogydat a)

nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run through each nodel
*for each cell trials no.
*of tines *

7\'**************************/

for tr=0, tr=trials-1 {

cel | Count er =0

sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel, trailing, extension)

print fil ename

Raw Data = new Matrix(cells+2, 5)

Raw Data File = new Fil e(fil enane)

Raw Dat a_Fi |l e. wopen(fil enane)

for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=1

}
Raw Dat a.fprint(Raw Data_Fil e)
Raw Data_Fil e. cl ose()

/**************************

*BDNF Set up *
7\'**************************/
strdef weight, dist, rawdatafile, extension, weightexcit, filename
strdef vglutlintensities, vgatintensities, norphol ogydata /1String defs to all ow the sane
nodel to be
/[lrun with different source data (ie Veh or BDNF)

dist = "BDNF Di st Matrix.txt"

wei ght = "BDNF Vi ght Matrix.txt"

wei ghtexcit = "BDNF Wi ght Matrix Excit.txt"

vglutlintensities= "BDNF VA utl Ints.txt" /1 The nanme of the matrix for the V@ utl
intensities

vgatintensities= "BDNF VGAT Ints.txt" /1 The nanme of the matrix for the VGAT
intensities

nmor phol ogydat a=" BDNF Mor ph MM t xt " /1 The nanme of the matrix for the norphol ogy
paranmeters (ie, no. dendrites and di aneters)

rawdatafile = " BDNF" /1 The nanme of the raw output file

extension = ". dat"

objref Raw Data, Raw Data File /'l Create a destination file for raw data

generated during run

objref V@utl Int_Mtrix, VAutlFile [/ Create source data for VAutl intensities
VA utl Int_Mtrix= new Matrix()

VA ut 1Fi I e= new Fil e()

VA ut 1Fi | e. ropen(vgl ut 1li ntensities)

VA utl Int_Matrix.scanf (VA utlFile, 100, 9)

objref VGAT_ Int_Matrix, VGATFile /]l Create source data for VGAT intensities
VGAT I nt_Matrix= new Matri x()
VGATFi | e= new Fil e()



VGATFi | e. ropen(vgatintensities)
VGAT | nt _Matri x. scanf (VGATFi | e, . 9)

obj ref norphMatri x,
nmor phvatri x =
nmor phFile =

nmor phFi | e
new Matri x()
new Fil e()

nmor phFi | e. ropen( nor phol ogydat a)
nmor phvat ri x. scanf (nor phFil e, 63, 37)

/**************************

*Run t hrough each nodel

*for

* of

each cell trials no.
tinmes *

***************************/

for

/*

tr=0, tr=trials-1 {

cel | Counter =

sprint(filename, "%l%%%%", randSeed, rawdatafile, nodel,
print fil ename

Raw Data = new Matrix(cells+2, 5)

Raw Data File = new Fil e(fil enane)

Raw Dat a_Fi |l e. wopen(fil enane)

for i=cellStart-1, i=cell End-1 {
xopen("Build Arbor Topol ogi es Apical . hoc")
xopen( " Speci fy Geonetry Apical.hoc")
finitialize(-70)
xopen( " Wi ght ed Excitlnhib Apical.hoc")
cel | Count er +=

}
Raw Dat a.fprint(Raw Data_Fil e)
Raw Data_Fil e. cl ose()

Bui | d Arbor Topol ogi es Apical. hoc

|/ Create source data for

trailing,

ar bor

This file builds the npdel neuron

*/

11

objref sholl Vec, cuntholl Vec

shol | Vec= new Vect or (8)

cunsthol | Vec= new Vect or ( 8)

shol | Vec. x[ O] =nor phMat ri x. x[i ][ 0]

shol | Vec. x[ 1] =nor phMat ri x. x[i ][ 1]

shol | Vec. x[ 2] =nor phMat ri x. x[i ][ 2]

shol | Vec. x[ 3] =nor phMat ri x. x[i ][ 3]

shol | Vec. x[ 4] =nor phMat ri x. x[i ][ 4]

shol | Vec. x[ 5] =nor phMat ri x. x[i ][ 5]

shol | Vec. x[ 6] =nor phMat ri x. x[i ][ 6]

shol | Vec. x[ 7] =nor phMat ri x. x[i ][ 7]

cunshol | Vec. x[ 0] =shol | Vec. x[ 0]

cunshol | Vec. x[ 1] =cunsthol | Vec. x[ 0] +shol | Vec. x[ 1]
cunshol | Vec. x[ 2] =cunthol | Vec. x[ 1] +shol | Vec. x[ 2]
cunshol | Vec. x[ 3] =cunsthol | Vec. x[ 2] +shol | Vec. x[ 3]
cunshol | Vec. x[ 4] =cunsthol | Vec. x[ 3] +shol | Vec. x[ 4]
cunshol | Vec. x[ 5] =cunsthol | Vec. x[ 4] +shol | Vec. x[ 5]
cunshol | Vec. x[ 6] =cunsthol | Vec. x[ 5] +shol | Vec. x[ 6]
cunshol | Vec. x[ 7] =cunsthol | Vec. x[ 6] +shol | Vec. x[ 7]
11

11

dends=shol | Vec. sun()

create somm, dend[dends],

connect axon(0),

dendCount er =

soma( 0)

axon,

api cal

nor phol ogy

ext ensi on)



for ii=0, ii=shollVec.x[0]-1 {
connect dend[ dendCounter] (0), soma(1l)
dendCounter +=

}
counter =
for ii=0, ii=shollVec.x[1]-1 {
connect dend[ dendCounter] (0), dend[counter](
i f (counter<cunsthollVec.x[0]-1) {
counter +=
} else {
counter =
dendCounter +=
}
counter = cunthol | Vec. x[ 0]
for ii=0, ii=shollVec.x[2]-1 {
connect dend[ dendCounter] (0), dend[counter](
i f (counter<cunsthollVec.x[1]-1) {
counter +=
} else {
counter = cunthol | Vec. x[ 0]
dendCounter +=
}
counter = cunthol | Vec. x[ 1]
for ii=0, ii=shollVec.x[3]-1 {
connect dend[ dendCounter] (0), dend[counter](
i f (counter<cunsthol |l Vec. x[ 2] - 1)
counter +=
} else {
counter = cunthol | Vec. x[ 1]
}
dendCounter +=
}
counter = cunsthol | Vec. x[ 2]
for ii=0, ii=sholl Vec.x][4]-
connect dend[ dendCounter] (0), dend[counter](
i f (counter<cunsthol | Vec. x[ 3]-1)
counter +=
} else {
counter = cunthol | Vec. x[ 2]
dendCounter +=
}
counter = cunsthol | Vec. x[ 3]
for ii=0, ii=sholl Vec.x[5]-
connect dend[ dendCounter] (0), dend[counter](
i f (counter<cunsthollVec.x[4]-1) {
counter +=
} else {
counter = cunthol | Vec. x[ 3]
dendCounter +=
}
counter = cunsthol | Vec. x[ 4]
for ii=0, ii=shollVec.x[6]-1 {
connect dend[dendCounter] (0), dend[counter](
i f (counter<cunsthol | Vec. x[ 5] -1)
counter +=
} else {
counter = cunthol | Vec. x[ 4]
}
dendCounter +=
}
counter = cunsthol | Vec. x[ 5]
for ii=0, ii=shollVec.x[7]-

connect dend[ dendCounter] (0), dend[counter](
i f (counter<cunsthol | Vec. x[ 6] -1)
counter +=



} else {

counter = cunthol | Vec. x[ 5]

dendCount er +=

}
/1

objref sholl[9]
for ii=0, ii=
shol I [ii]= new SectionLi st ()

soma shol | |
for ii
for
for
for
for
for
for
for

cunshol | Vec. x|
cunshol | Vec. x|
=cunsthol | Vec. x|
=cunsthol | Vec. x|
=cunsthol | Vec. x|
=cunsthol | Vec. x|
=cunsthol | Vec. x|

] . append()

[ i S '

create apical[5]

connect apical [0] (0),
connect apical [ 1] (0),
connect apical [2](0), api cal [
connect apical [ 3](0),
connect apical [4](0),

obj ref api cal Li st
api cal Li st =new Sect i onLi st ()

11

/*

Speci fy Geonetry Apical . hoc

This file builds the npde

*/

proc celldef() {

geony()
bi ophys()

geom nseg()

obj ref di anVec
di amec= new Vector (9)

di amec. x|
di amec. x|
di amec. x|
di amec. x|
di amec. x|
di amec. x|
di amec. x|
di amec. x|
di amec. x|

proc geom()

forsec sho
forsec sho
forsec sho
forsec sho
forsec sho
forsec sho
forsec sho

[ i i S S

=nor phMatri x.
=nor phMatri x.
nmor phivat ri x.
nmor phivat ri x.
nmor phivat ri x.
nmor phivat ri x.
nmor phivat ri x.
nmor phivat ri x.
nmor phivat ri x.

e A A e
rrrrrrr
{1 1 I | O | A 0

api cal [
api cal [

X X X X X X X X X

e et [} o ot e} [} o 1

=cunthol | Vec.
=cunthol | Vec.
=cunthol | Vec.
=cunthol | Vec.
=cunthol | Vec.
=cunthol | Vec.
=cunthol | Vec.
=cunthol | Vec.

soma( 1)
api cal [

[ — —
e e T
— N N

neur on
i102]
i109]
i1010]
i1011]
i1012]
i1012]
i1014]
i1015]
i][16]
di am = di
di am = di
di am = di
di am = di
di am = di
di am = di
di am = di

—
[ Y P S S
1

i =4 apical[ii] apicallList.append

anvec.
anvec.
anvec.
anvec.
anvec.
anvec.
anvec.

[ i —)

dend[ii
dend[ii
dend[ii
dend[ii
dend[ii
dend[ii
dend[ii
dend[ii

e e e o o

[ i i  —'

. append()
. append()
. append()
. append()
. append()
. append()
. append()
. append()



forsec sholl[8]
soma { L =
axon { L
api cal
api cal

[ 0]

i cal [ 1]
api cal [ 2]
[ 3]
[4]

rrrrr

api cal
api cal

et Ya Ve Yo S T

di amec. x[ 0]

{ L=

di am =

api cal Va
api cal Val /
api cal Val /
api cal Val /
api cal Val /

di am =
di am
di am
di am
di am

}

di am = di anVec. x[ 8]
di am = di anVec. x[ 0] }

e e

}
proc geom nseg
f orsec shol
f orsec
f orsec
f orsec
f orsec
f orsec
f orsec
f orsec
soma {
axon {
f orsec

nseg =
api cal L

{
]
]
]
]
]
]
]
]
|
|
|

}
proc biophys() {

{
{
{
{
{
{
{
{
t
t
t

nt (
nt (
s

nseg
nseg
nseg
nseg
nseg
nseg
nseg
nseg
(L/|(
(L/(

{ nseg =

forsec sholl[1] {

insert hh
ghabar _hh = naCond
gkbar _hh = kCond
gl _hh
el _hh
ena =
ek = -

Ra =

cm =

i nsert pas

g_pas =
e_pas = -

forsec sholl[2] {

insert hh
ghabar _hh = naCond
gkbar _hh = kCond
gl _hh
el _hh
ena =
ek = -

Ra =

cm =

i nsert pas

g_pas
e_pas

}

forsec sholl[3] {

insert hh
ghabar _hh = naCond
gkbar _hh = kCond
gl _hh
el _hh
ena =
ek = -

Ra =

cm =

i nsert pas

g_pas =
e_pas = -

forsec sholl[4] {
insert hh

nt ((L/(
nt ((L/(
nt ((L/(
nt ((L/(
nt ((L/(
nt ((L/(
nt ((L/(
nt ((L/(
*| ambda_f (
*| anbda_f (
int((L/(

}

+ 4+ + + 4+ + + +

N N N e N N N

++ 4+ + 4+ + ++

" " e e e o o



ghabar _hh = naCond
gkbar _hh = kCond
gl _hh =
el _hh = -
ena =
ek = -

Ra =

cm =

i nsert pas

g_pas =
e_pas = -

forsec sholl[5] {

insert hh
ghabar _hh = naCond
gkbar _hh = kCond
gl _hh
el _hh
ena =
ek = -

Ra =

cm =

i nsert pas

g_pas =
e_pas = -

}

forsec sholl[6] {

insert hh
ghabar _hh = naCond
gkbar _hh = kCond
gl _hh
el _hh
ena =
ek = -

Ra =

cm =

i nsert pas

g_pas =
e_pas = -

forsec sholl[7] {

insert hh
ghabar _hh = naCond
gkbar _hh = kCond
gl _hh
el _hh
ena =
ek = -

Ra =

cm =

i nsert pas

g_pas =
e_pas = -

forsec sholl[8] {

insert hh
ghabar _hh = naCond
gkbar _hh = kCond
gl _hh
el _hh
ena =
ek = -

Ra =

cm =

i nsert pas

g_pas =
e_pas = -

}

forsec apical List {



insert hh
ghabar _hh = naCond
gkbar _hh = kCond
gl _hh = 0.0003
el _hh = -70
ena = 50
ek = -87

Ra = 105

cm= 1

i nsert pas

g_pas
e_pas

0. 001
-70

}

soma {
insert hh
ghabar _hh = 0.12
gkbar _hh = 0.0036
gl _hh = 0.0003
el _hh = -70
ena = 50
ek = -87
Ra = 105
cm= 1
i nsert pas
g_pas = 0.001
e pas = -70
}
axon {
insert hh
ghabar _hh = 0. 36
gkbar _hh = 0.0108
gl _hh = 0.0003
el _hh = -70
ena = 50
ek = -87
Ra = 105
cm= 1
i nsert pas

g_pas
e_pas

0. 001
-70

}

access sonmm

cel I def ()

/*
Wei ght ed Excitlnhib Apical.hoc

This file activates synapses on the nodel neuron
*/

/I Create Di stance Synapses

objref Matrix_ 1, Matrix_1 File
Matrix_1 = new Matrix()
Matrix_1 File = new File()

Matrix_1 File.ropen(wei ght)
Matrix_1.scanf(Matrix_1 File, 63,19)

/I Retrieve maxi num value fromthe matrix containing total excitatory synapses

/I Need to decl are naxi mum synapse val ue since object references cannot be w thin brackets
objref Matrix_1 Vec

Matri x_1 Vec = new Vector (63)



for

i b=0,

i b=62 {
Matrix_1 Vec. x[ib]

}
MaxSyns= Matrix_1 Vec. max
obj ref synapse[ MaxSyns] //Decl are the maxi num nunber of synapse objects possible

objref apc, somaVoltVec, tinmeVe
counter =
for ib=1, ib=
StinPercent = ib* +
SynsToStimul ate =
Sholl _Vec =
for ibl=0, ibl=SynsToSti mul

randNum uni f or m( 0, 1)

randShol | =

if
if
if
if
if
if
if
if
if
}

randNum rep
(randShol | <=Matri x_
(randShol | >Mat ri x_ 1.
(randShol | >Mat ri x_1.
(randShol | >Mat ri x_1.
(randShol | >Mat ri x_1.
(randShol | >Mat ri x_1.
(randShol | >Mat ri x_1.
(randShol | >Mat ri x_1.
(randShol | >Mat ri x_1.

SynCount er =
ESynCount er =
I SynCount er =

for

id=

, 1d=SynsToSti nul at

Segs=

forsec sholl [ Sholl

randNum di scuni f (1, Segs
randSeg =
randNum uni f or m( O, bur st

randOnset =
randNum uni f or m( 0, 1)

randConduct ance

randNum uni f or m( 0, 1)

randExci t Prob =
Exci t Prob =
i f (randExcitProb<=Excit Prob){

revPot =

} else {

}

r evPot =-

Segs=

forsec sholl [ Sholl

Segs +=
i f (Segs==randSeg) {
synapse[ SynCoun

=Matrix_1.x[i][9]

c, Sholl

ate-1 {
i ck()

Xx[][0]
X[I][]
X[i][ 1]
X[i][2]
X[i][ 3]
X[i][4]
X[i][ 5]
X[i][6]
X[i]1[7]
e-1 {//

)

EEREEREE

_Vec
{/l progress from 10%to 100% sti nul ati on

int(StinmPercent*Matrix_1.x[1][9])
new Vector (SynsToSti rmul at e)

randShol | <=Matri x_1.
randShol | <=Matri x_1.
randShol | <=Matri x_1.
randShol | <=Matri x_1.
randShol | <=Matri x_1.
randShol | <=Matri x_1.
randShol | <=Matri x_1.
randShol | <=Matri x_1.

X X X X X X X X
——_———————
O PR PR PR
————————

random y pick x% synapses to

_Vec.x[id]] for

(x,0) Segs+=

randNum r epi ck()

dur)

randNum r epi ck() +

randNum r epi ck()

randNum r epi ck()

Matrix_1.x[i][ Sholl

ter]

synapse[ SynCounter]. e

if (revPot==

val ue=
val ue2=

M

_Vec.x[id]] for(x,

_Vec.x[id]+

) |

new Exp2Del ay(x)
r evPot

whi | e (val ue<randConduct ance) {

val ue=vd ut1_I nt
val ue2+=

}

conduct ance=(

synapse[ SynCounter].gmax =
synapse[ SynCounter].taul
synapse[ SynCounter].tau?2

ESynCount er +=

} else {
val ue=
val ue2=

_Matrix. x[value2] [

+ *val ue2)/
conduct anc

exDel ay

]

Shol |

e

{Shol |
{sShol |
{sShol |
{sShol |
{sShol |
{sShol |
{sShol |
{sShol |
{sShol |

[ s i  —'
N N N e N N N

stimul ate

_Vec.x[id]]

_Vec.
_Vec.
_Vec.
_Vec.
_Vec.
_Vec.
_Vec.
_Vec.
_Vec.

A L 1 A A VA |
o e e e e e e e



whi | e (val ue<randConduct ance) {
val ue=VGAT I nt _Matri x. x[ val ue2][ Shol | _Vec. x[id]]
val ue2+=

conduct ance=( + *val ue2)/
synapse[ SynCount er ] . gmax conduct ance
synapse[ SynCounter].taul
synapse[ SynCounter].tau?2
I SynCount er +=

i nDel ay

synapse[ SynCount er].onset = randOnset
SynCount er +=

}

somaVol t Vec = new Vector ()
ti meVec = new Vector ()
somaVol t Vec. record( &soma. v( ))
ti meVec.record(&t)
tstop = burstdur+
axon apc = new APCount (1)
apc.thresh= -
run()
maxSomaVol t age = somaVol t Vec. max( , (burstdur+30)/ )-(-70)
Raw _Dat a. x[ O] [ count er ] =St i nPer cent
Raw Dat a. x[ 1] [ counter] =
Raw _Dat a. x[ cel | Count er +2] [ count er] =apc. n
for ie=0, ie=SynCounter-1 {
synapse[ie]. gmax=

}
print "Stim", StinPercent, "ESyns:", ESynCounter, "ISyns:", |SynCounter, "Spikes:"

i b+=
count er +=

apc.n



