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Supplementary Table 1 Parameter of GIF neuron model used in all simulations.

Parameter | Excitatory neurons | Inhibitory neurons
C (pF) 83.1 46.1
g1 (nS) 3.7 6.6
E;, (mV) -67.0 -71.2
11.7¢"¥m 4 1.8¢” | 31.8¢™"™+ 1.6¢"
n(t) (pA)
t/640.0ms t/500.1ms
56.7¢9™ . 6.9¢" | 5.6e" ™ +0.6¢
y (&) (mV)
t/218.2ms t/473.7ms
A s 0.1 0.1
AV (mV) 1.4 0.6
Ve* (mV) -55.8 -48.1
Trer (IMS) 4.0 4.0
Vieser (MV) -36.7 -48.4




Supplementary Table 2 Network parameters used for each simulation. Excitatory neurons include
cluster and non-clustered neurons. Connections between inhibitory neurons and cluster neurons are

same as connections between inhibitory neurons and non-clustered neurons.

Simulation Connection Connection Tsyn (MS) w (pA)
Probability
First culture | cluster = cluster 50% 16.3 18.6
baseline cluster =  non-clustered 15% 16.3 4.4
mode neurons
(Fig. 6) non-clustered neurons 10% 16.3 4.4
=> cluster
non-clustered neurons 15% 16.3 4.4

=» non-clustered neurons

excitatory =» inhibitory 37% 6.9 14.8
inhibitory = excitatory 25% 1.3 39.6
inhibitory = inhibitory 35% 6.9 10.1
First culture | clusterl = clusterl 50% 16.3 18.6
recovery cluster2 = cluster2 50% 16.3 18.6
mode clusterl =» cluster2 10.5% 16.3 2.6
cluster2 = clusterl 10.5% 16.3 4.4
cluster] =» non-clustered 15% 16.3 4.4
neurons
cluster2 = non-clustered 15% 16.3 3.5

neurons




non-clustered neurons 5% 16.3 4.4
= clusterl
non-clustered neurons 15% 16.3 4.4
= cluster2
non-clustered neurons 15% 16.3 4.4
=> non-clustered neurons
excitatory =» inhibitory 37% 6.9 14.8
inhibitory = excitatory 25% 1.3 39.6
inhibitory = inhibitory 35% 6.9 10.1
Simulation Connection Connection Tsyn (MS) w (pA)
Probability
Second cluster] =» clusterl 55% 16.3 18.6
culture cluster2 =» cluster2 55% 16.3 18.6
baseline clusterl =» cluster2 5% 16.3 3.5
mode cluster2 = clusterl 5% 16.3 3.5
(Fig. 7) clusterl = non-clustered 18% 16.3 3.1
neurons
cluster2 =» non-clustered 18% 16.3 2.6
neurons
non-clustered neurons 18% 16.3 4.4
= clusterl
non-clustered neurons 18% 16.3 4

=>» cluster2




non-clustered neurons 18% 16.3 4.4
=> non-clustered neurons
excitatory =» inhibitory 18.6% 6.9 14.8
inhibitory =  excitatory 25% 1.3 39.6
inhibitory = inhibitory 35% 6.9 10.1
Second cluster = cluster 45% 16.3 18.6
culture cluster = non-clustered 12% 16.3 2.4
recovery neurons
mode non-clustered neurons 12% 16.3 3
=> cluster
non-clustered neurons 18% 16.3 4.4
=> non-clustered neurons
excitatory =»  inhibitory 18.6% 6.9 14.8
inhibitory = excitatory 25% 1.3 39.6
inhibitory = inhibitory 35% 6.9 10.1




Supplementary Table 3 Parameters of external Poisson noise. Each neuron receives independent

Poisson input with constant rate r and a synaptic weight w.

Simulation Connection r (Hz) | Tsyn (ms) | w (pA)
First culture | Poisson =» cluster 95 16.3 16
baseline Poisson => non-clustered 95 16.3 9
mode neurons

Poisson = inhibitory 100 6.9 30
First culture | Poisson = clusterl 95 16.3 16
recovery Poisson = cluster2 100 16.3 12
mode Poisson = non-clustered 95 16.3 9

neurons

Poisson =» inhibitory 100 6.9 30
Second Poisson = clusterl 48 16.3 28
culture Poisson =  cluster2 95 16.3 19
baseline Poisson = non-clustered 95 16.3 4
mode neurons

Poisson =» inhibitory 100 6.9 30
Second Poisson = cluster 66 16.3 23
culture Poisson = non-clustered 95 16.3 4
recovery neurons
mode Poisson = inhibitory 100 6.9 30




