Small changes in synaptic gain lead to seizure-like activity in neuronal network at criticality.
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1. Supplementary Tables

Table S1 Neuron groups modelled in the LCM.

	Acronym 
	Neuron group
	% of cortical neurons†

	E1
	Excitatory neuron in cortical layer I
	0.05

	I1
	Inhibitory neuron in cortical layer I
	1.5

	P2/3
	Pyramidal neuron in cortical layer II/III
	26.3

	I2/3
	Inhibitory neuron in cortical layer II/III
	7.4

	P4
	Pyramidal neuron in cortical layer IV
	9.3

	SS4
	Spiny stellate neuron in cortical layer IV
	18.6

	I4
	Inhibitory neuron in cortical layer IV
	7.0

	P5
	Pyramidal neuron in cortical layer V
	6.2

	I5
	Inhibitory neuron in cortical layer V
	1.4

	P6
	Pyramidal neuron in cortical layer VI
	18.3

	I6
	Inhibitory neuron in cortical layer VI
	4.0

	IRTN
	Interneurons in RTN of the thalamus
	

	RLGN
	Relay neurons in LGN of the thalamus
	

	ILGN
	Interneurons in LGN of the thalamus
	


† The data are derived from the paper1
. Acronyms: LGN–lateral geniculate nucleus; RTN–reticular nucleus.
Table S2 Parameters for thalamo-cortical structures used in the LCM †. 
	
	Layer
	Depth (mm)

	Cortex
	I
	0-0.166

	
	II & III
	0.166-0.631

	
	IV
	0.631-1.141

	
	V
	1.141-1.278

	
	VI
	1.278-1.622

	Thalamus
	TH
	20-22


† The data are derived from the paper1
.

Table S3 Parameters for electrophysiological properties of neurons†. 
	Symbol
	Meanings
	Values
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	Resting membrane potential of neuron groups
	-65 mV 2
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	Reverse membrane potential of neuron groups
	Excitatory groups: 0 mV
Inhibitory groups: -70 mV
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	Voltage at half maximum firing rates (VHM)
	-50 mV (‡)
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	Firing gain for neuron groups
	0.33 mV-1
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	Propagation speed of spikes along axons
	1.0 m/s 

see, for example, 3
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	Propagation speed of postsynaptic potentials (PSP) along dendrites
	0.2 m/s adapted from Fig. 2 in 4
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	PSP decay constant
	1.6 mm adapted from Fig 1 in 4
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	Standard deviation (SD) of the distance from pre-synaptic neuron to post-synaptic neuron
	Excitatory synapse: 80 um 5
 
Inhibitory synapse: 40 um


† The references from which the parameter values were derived are cited above. If no reference is given, the value was set empirically or inherited from the continuum cortex model

6

.
‡ Values for firing gain and VHM were chosen to fit the power law firing function 
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. The parameter values for the power law are derived from the work of Hansel and Vreeswijk7
.
Table S4 Parameters for synaptic transmission. 
	Symbol
	Meanings
	Values
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	Synaptic transmission gain
	free parameter, see main text 
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	Spike adaption factor of receptor
	AMPA: 0.012 

6


NMDA: 0.037 

6


GABA: 0.005 

6
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	Synaptic transmission delay
	Excitatory groups: 0.38 msec 8

Inhibitory groups: 0.9 msec 8
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	PSP rise time
	AMPA: 2.6 msec† 

9


NMDA: 6.6 msec† 10

GBBA: 3 msec† 11
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	PSP fall time
	AMPA: 13 msec†
NMDA: 60 msec†
GABA: 12.5 msec†


† The PSP rise and fall times are derived from experimentally measured 10% to 90% rise time and half width of the PSP time course. 
Table S5 Numbers of synapses between neuron types †. 

	post-synaptic
	loc1
	Presynaptic neurons

	
	
	E1
	I1
	P2/3
	I2/3
	P4
	SS4
	I4
	P5
	I5
	P6
	I6
	PLGN
	ILGN
	IRTN
	CC2
	SI3

	E1
	L1
	907
	1600
	907
	160
	
	
	
	
	
	
	
	408
	
	
	7752
	

	I1
	L1
	73
	898
	560
	151
	9
	
	
	9
	
	
	
	364
	
	
	6689
	

	P2/3
	L1
	
	133
	82
	16
	1
	
	
	1
	
	
	
	54
	
	
	1019
	

	
	L2/3
	
	
	3474
	783
	447
	435
	46
	429
	
	133
	46
	
	
	
	
	

	I2/3
	L2/3
	
	54
	1769
	509
	226
	217
	28
	215
	
	69
	23
	22
	
	
	408
	

	P4
	L1
	
	82
	51
	10
	1
	
	
	1
	
	
	
	33
	
	
	629
	

	
	L2/3
	
	
	546
	80
	70
	68
	5
	68
	
	22
	7
	
	
	
	
	

	
	L4
	
	
	216
	40
	211
	760
	468
	65
	
	1585
	297
	151
	
	
	1233
	

	SS4
	L4
	
	
	218
	53
	226
	828
	496
	56
	
	1723
	305
	162
	
	
	1329
	

	I4
	L4
	
	
	168
	39
	138
	497
	
	35
	
	1024
	182
	95
	
	
	789
	

	P5
	L1
	
	138
	85
	16
	1
	
	
	1
	
	
	
	55
	
	
	1054
	

	
	L2/3
	
	
	388
	57
	50
	48
	4
	48
	
	15
	5
	
	
	
	
	

	
	L4
	
	
	12
	3
	18
	68
	28
	4
	
	143
	25
	14
	
	
	110
	

	
	L5
	
	
	2040
	92
	334
	237
	39
	567
	85
	202
	517
	25
	
	
	345
	

	I5
	L5
	
	
	1356
	75
	224
	158
	33
	376
	66
	128
	340
	15
	
	
	215
	

	P6
	L1
	
	6
	4
	1
	
	
	
	
	
	
	
	3
	
	
	48
	

	
	L2/3
	
	
	102
	15
	13
	13
	1
	13
	
	4
	1
	
	
	
	
	

	
	L4
	
	
	42
	12
	63
	240
	100
	13
	
	505
	88
	48
	
	
	390
	

	
	L5
	
	
	405
	10
	67
	48
	5
	112
	12
	38
	101
	4
	
	
	64
	

	
	L6
	
	
	96
	8
	50
	61
	4
	192
	12
	552
	593
	134
	
	
	2137
	

	I6
	L5
	
	
	1356
	75
	224
	158
	33
	376
	66
	128
	340
	15
	
	
	215
	

	
	L6
	
	
	81
	6
	42
	52
	3
	161
	13
	464
	496
	113
	
	
	1794
	

	IRTN
	TN
	
	
	
	
	
	
	
	
	
	1200
	
	800
	
	400
	
	

	PLGN
	TN
	
	
	
	
	
	
	
	712
	
	884
	
	284
	200
	1036
	
	284

	ILGN
	TN
	
	
	
	
	
	
	
	222
	
	276
	
	15
	732
	
	
	1461


† Each number in the table represents the number of synapses on a neuron projecting from neurons of the indicated type. Data derived from 
 ADDIN EN.CITE 
12,13
. For completeness, all synaptic connections identified by 

Binzegger, et al. 12

 are listed. The LCM only incorporated synapse numbers no smaller than 10, and the shadowed connections in the table were omitted. 1 Synapse locations: L1-L6, cortical layer I to VI; TN, thalamus. 2 CC stands for cortico-cortical connections; 3 SI stands for sensory inputs to the thalamus.
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