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Supplementary Figurel

Classification of action potentials of TC and NRT neurons.

(2) Exampleof high-pass filtered extracellular recorditigiceswith TC (blue) and NRT (green) neuron ac
potentials recorded duringeriods of wakefulness (top), ASs (middle) and-R#M sleep (bottom) highlig
the consistency of action potential sorting across different behavioral states and levels of sy(iwhFamyg
rate of all NRT neurons during wakefulness showing the deatian between wakactive (WA, n=13) an

wakequiescent (WQ, n=9ONRT neurons at 10 H@ashed black linelas originally indicated by Halassa e




(Cell, 2014). Black lines are mean+SERE) Log of the ratio of wake firing rate to sleep firing rateNsRT
neurons, with all but one WA neuron havingemativevalue, confirng the presence of two NRT neuron gro
with different firing rate during wakefulnesg&l) Merged brightfield and TRIT@lltered images showing th
final position ofa silicone probemarked with VybranDil dye within the VB. Orange outlines indicatg
portion of the NRT. € Burst signature oGAERS TC (blue) and NRT (green, both WA aiMdQ) neuron
during noRREM sleep show their characteristic decelerando and acceledacdterando gtterns, respective
(n=139 TC neurons; n=25 NRT neurari3pintsare mearand error bars areSEM. (f) Temporal dynamicsf
the rate of occurrence dfur st s containing O 3 action potenl
action potentiatioubles (black) of GAERS TC neurons (n=)2#efore,duringand afterASs. Note thestrong
gualitative similaritiedoetween the two firing type®ashed rd lines indicate times of start and end of S\
in the EEG.
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Supplementary Figure?2

SWDs occur in cortical S1 earlier than in VB and other cortical regions of GAERS.

(@) EEG traces showing the start of a GAERS bilatS®/D in the perioral region of the prim;
somatosensory cortex (S1) before the ventrobasal thalamic nucleus (VB), the primary motor cortex
primary auditory cortex (Al) and the medial prefrontal cortex (MPHJ)L€ft: difference in the startne o
SWDs between the recorded areas (the start of the SWDs in S1 is taken as time zero). Note the
significant delay in the start time between(§38.1x10Y, n=41, twesided ManAWhitney U testand VB, an
between VB and the other codlcareagp=4.810°, n=41, twesided ManAWhitney U test) Pointsare mea
and error bars areSEM. Right: lack of any significant difference in the start of SWDs between the rig
left hemisphere in the brain regions examir(pd0.9, 0.95, 0.89, 0.9and 0.99, n=41, twsided Manr
Whitney U test) Values are meatSEM. (c) Superimposed crosorrelograms of SW&pikes show no tim

lag among left and right hemispheres for different brain regions (n= 41 SWDs in 3 GAER&fix).
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Supplementary Figure 3

Firing properties of GAERS TC and NRT neurons in different behavioral states.
(a,b,c) Rate of different firing types (total, bursts, tonic) of GAERS TC (blue, n=139) and NRT -@utike
WA, n=13; wakequiescent, @, n=12) neurons during ASs, wakefulness andREM sleep. Left and rig

axes refer to TC and NRT neurons, respectively. Horizontal red lines indicate (fuetoer data i
Supplementary Table)1(d) Autocorrelograms of GAERS TC (blue, n=139) and NRiie€g, n=25) neur

firing during ASs (left) and wakefulness (righttjnesare mearand $iaded aresarezSEM.
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Supplementary Figure4

Synchrony of thalamic neuron firing during ASs.

(cf. Supplementary Fig. 7 and Online Methods)

(@) Crosscorrelograms of total fing of 6 simultaneously recorded GAERS TC neurons during inte
periods (black plots) and ASs (red plotd)) Crosscorrelograms of total firing of 7 simultaneously reco
WA NRT neurons during interictal periods (black plots) and GdiBited ASs (ed plots) in a Wistar T
injected with100 mg/kg i.p. ofrbutyrolactone, a GHB prdrug(seeVenzi et al, CNS Neurosci. Ther2015
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Supplementary Figure5

Firing type and rate variation betweenASs in GAERS
Total @) and lurst @) firing rate plotted individually for each AS and each TC (blue, n=139) and NRT
n=25) neuron, ranked on theaxis from lowest to highest mean firing rate. The high variability for f

neurons, and the absence of a bimodal distributiohinvibdividual neurons, indicate a large graduated
of neuronal behaviors during ASs in GAERS.







