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Supplemental Figure 1: Epileptiform activity during high concentration of gabazine.
Representative recording of layer III stimulation-evoked (filled triangle) and spontaneous epileptiform bursts recorded from a 
layer III principal neuron of entorhinal cortex in 500 nM gabazine. The minimum gabazine concentration that led to epilepti-
form activity varied from 300-800 nM between slices. Spikes are truncated at 0 mV. 
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Supplemental Figure 2: GABAergic inhibition influences UP state membrane potential dynamics.
A, Superimposed traces of UP (left) and DOWN state transitions (right) recorded in current-clamp mode from a single layer 
III pyramidal neuron (upper), with the corresponding mean membrane potential (Vm; middle) and mean of the running Vm 
standard deviation (SD; lower). The average traces were calculated in 10 ms bins, excluding periods 5 ms before and 10 ms 
after action potentials.
Bi, Membrane potential fluctuations preceding action potentials (AP; left) are reduced following application of GABAA recep-
tor antagonist, gabazine (GBZ) (right). Black trace represents the mean Vm. ii, Pre-AP Vm standard deviation calculated in 
10 ms bins for individual experiments (gray traces), and the global mean (black traces), recorded in control conditions (left) 
and in the presence of 200-250 nM gabazine (right). The red traces indicate the variability due to the Vm trajectory, as calcu-
lated from the running SD of the mean Vm traces. iii, Vm SD in the 20-80 ms preceding spikes, and its reduction by 100 nM 
and 200-250 nM gabazine. The red bars show the estimated variability due to the Vm trajectory, as in (ii).
Ci, Representative traces from dual current- and voltage-clamp recordings from layer III pyramidal neurons. The neurons 
were voltage-clamped at 0-10 mV to record inhibitory postsynaptic currents (IPSCs; blue) and at –70 mV to record excitatory 
postsynaptic currents (EPSCs; red). There is a delay between the UP states detected in the two cells, which was consistently 
observed across recordings (absolute lag = 0.43 ± 0.10 s, n = 10). ii, State-locked changes in the running SD of the excitatory 
(red) and inhibitory (blue) postsynaptic currents, calculated in 10 ms bins. iii, Effect of 200 nM gabazine on state-locked 
running SD of IPSCs. iv, Concentration-dependent effect of gabazine on the running SD of IPSCs averaged across the UP 
state. Gabazine had no significant effect on the EPSCs (p = 0.62).
Error bars indicate ± SEM.; * p < 0.05, ** p < 0.01 vs control, one-way ANOVA followed by unpaired t-test, with Bonferroni 
correction for multiple comparisons.
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Supplemental Figure 3: GABAB receptor-mediated inhibition contributes to terminating persistent activity following partial 
block of GABAA receptor-mediated inhibition.
A, UP states recorded in layer III principal neuron in response to layer III stimulation (filled triangle) in control conditions,
B, following application of 500 nM gabazine, and C, after additional application of 1 μM CGP55845. Spikes are truncated at 
0 mV.
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Supplemental Figure 4: Burst stimulation in layer I of medial entorhinal cortex fails to terminate UP state during GABAB 
receptor block.
A, Control recording and B, in the presence of 1 μM CGP55845. Four pulses at 20 Hz given in layer I (open triangle) 500 ms 
after triggering an UP state by stimulation in layer III (filled triangle). Spikes are truncated at -20 mV.
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