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Supplementary Information
Supplementary Methods
1 Equations of all biophysical mechanisms
Fast sodium channel (Durstewitz & Gabriel54)







, C is the temperature

Delayed rectifier potassium channel (Durstewitz & Gabriel54)




Fast calcium dependent potassium channel (Shao et al.55)

The channel has three states: active (O), non active (C) and inactivated (I). The transition from C to O is calcium dependent. The transition from O to I is voltage dependent and is responsible for the presence of the fast afterhyperpolarization potential. The transition from I to C is voltage dependent and slow as well.



where  is the internal calcium concentration.
Slow calcium dependent potassium channel (Poirazi et al. 56)


where  is the internal calcium concentration and  as for N-type calcium current.
A-type potassium channel (Poirazi et al. 56)






Slow inactivating potassium channel (Durstewitz & Seamans57)




Hyperpolarization activated current (Poirazi et al. 56)



T-type calcium channel (Poirazi et al. 56)




N-type calcium channel (Poirazi et al. 56)




L-type calcium channel (Poirazi et al. 56)




Calcium buffering (Poirazi et al. 56)


Calcium permeable AMPA receptor (Destexhe et al. 58)



where 
NMDA receptor (Destexhe et al. 58)



where 

2 Properties of biophysical models
Supplementary Table S1. Passsive properties of compartmental model. Dendrites distance from soma less than 100m are defined as proximal dendrites, otherwise as distal dendrites.

	
	soma
	axon
	proximal dendrites
	distal dendrites

	Leak conductance ()59
	1.135
	3.55
	1.315
	1.34

	Resting membrane potential() 59,60
	-68
	-68
	-68
	-68

	Membrane potential () 59
	1.2
	1.2
	1.2
	1.2

	Axial resistance () 59
	172
	172
	142
	142



Supplementary Table S2. Ionic channel conductance across each compartments in neuron.

	Ion channel ()
	soma
	axon
	proximal dendrites
	distal dendrites

	48, 61
	0.396
	1.296
	0.018
	0.0141

	48
	0.00001
	
	
	

	48, 61
	0.0432
	0.144
	0.0009
	0.009

	48
	0.000725
	
	
	

	48
	0.0001
	
	
	

	48
	0.02
	
	
	

	(proximal) 48, 62
	0.0032
	
	0.00064
	

	(distal) 48, 62
	
	
	
	0.0018

	48
	
	
	0.00003
	0.00003

	48
	
	
	0.00003
	0.00003

	48
	
	
	0.0002
	0.0002

	Calcium buffering dynamics48
	P
	
	P
	P



Supplementary Table S3. Synaptic conductance weight of Calcium-permeable AMPA and NMDA.

	synapses
	conductance weight

	Calcium-permeable AMPA51, 59 
	7.5

	NMDA52
	3.25



Supplementary Table S4. Number of supralinear and sublinear dendrites in compartmental model. The number of compartments with an average diameter greater than 1.2m is recorded as wrong.

	nonlinearity
	number of dendrites

	supralinear
	151

	sublinear
	17

	wrong
	49



3 Model validation
[image: ]
Supplementary Figure S1. (A) Current injection. A depolarizing current(0.5nA) and a hyperpolarizing current(-0.3nA) injection in soma. (B) Somatic firing responses after current injection in A. 

Supplementary Results
[image: ]
Supplementary Figure S2. (A) Schematic illustration of the selected supralinear dendritic branch 76. (B) Mean somatic input-output relationships for the temporal input patterns to the chosen dendrite.
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