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Appendix: Detailed formulas

Fast-spiking cell membrane dynamics

The dynamics of the fast-spiking inhibitory interneurons were modelled according to previous work by

Wang & Buzsáki [1]. The membrane potential for each fast-spiking cell is governed by the equation:

Cm
dV

dt
= −INa − IK − IL −

∑
Isyn −

∑
Igap + Iext (1)

with membrane capacitance Cm = 1µF cm−2 and Isyn, Igap, and Iext as given by main text equations 2,

4 and 7, respectively. The leak, Na+ and K+ currents are given by:

IL = gL(V − Erest) (2)

INa = gNam
3
∞h(V − ENa) (3)

IK = gKn
4(V − EK) (4)

with conductances gL = 0.1 mS cm−2, gNa = 35 mS cm−2, and gK = 9 mS cm−2 and reversal potentials

ENa = 55 mV and EK = −90 mV. The gating variables m∞, h, and n are governed by:

m∞ =
αm

αm + βm
(5)

dh

dt
= φ(αh(1 − h) − βh) (6)

dn

dt
= φ(αn(1 − n) − βn) (7)
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with φ = 5 and the following α and β functions:

αm(V ) =
−0.1(V + 35)

exp(−0.1(V + 35)) − 1
(8)

βm(V ) = 4 exp(−(V + 60)/18) (9)

αh(V ) = 0.07 exp

(
−V + 58

20

)
(10)

βh(V ) =
1

exp(−0.1(V + 28)) + 1
(11)

αn(V ) =
−0.01(V + 34)

exp(−0.1(V + 34)) − 1
(12)

βn(V ) = 0.125 exp

(
−V + 44

80

)
(13)
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