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Fig. S2. Distinction between FS and regular-spiking (RS) cells based on spike waveform. (A) Example of two simultaneously recorded cells with different spike
width (Center). Shaded areas display SD. (Left and Right) Autocorrelograms of the large spike-width cells (putative RS cell, in red, Left) and the short spike-
width cell (putative FS cells, in blue, Right). (B) Example of a mean spike waveform (with an inverted extracellular polarity). The half-trough width is taken as
the clustering measure. (C) Histogram of spike width for all of the cells in the dataset. The distribution was bimodal with a large majority of RS cells (red zone,
spike width above 0.36 ms) and a minority of FS cells (blue zone, spike width below 0.32 ms). The dark zone displays the undiscriminated cells.

Fig. S3. (A–C) Same analysis as Fig. 2 C–F but with superficial LFP as reference (three of four animals). The results are identical except that the preferred phases
are shifted by 180°. This shift would be the consequence of a phase inversion of spindles between superficial and deep layers in the mPFC.

Peyrache et al. www.pnas.org/cgi/content/short/1103612108 3 of 6



1

2

3

4 1

2

3

1

2

3

4 0.2

0.4

0.6

S
P

W
R

 S
tr

en
gt

h 
Q

ua
rt

ile
 #

Spindle peaks Delta Waves

−2 −1 0 1 2
Time from SPWRs (s)

R
ate (H

z)

S
P

W
R

 q
ua

rt
ile

 1
S

P
W

R
 q

ua
rt

ile
 2

S
P

W
R

 q
ua

rt
ile

 3
S

P
W

R
 q

ua
rt

ile
 4

fr
eq

ue
nc

y 
(H

z)
fr

eq
ue

nc
y 

(H
z)

fr
eq

ue
nc

y 
(H

z)
fr

eq
ue

nc
y 

(H
z)

Sup. Layers Deep Layers

Time from SPWRs (ms)

A B

C

−500 0 500
0

50

100

−500 0 500
0

50

100

−0.5

0

0.5

1

−500 0 500
0

50

100

−500 0 500
0

50

100

−500 0 500
0

50

100

−500 0 500
0

50

100

−500 0 500
0

50

100

−500 0 500
0

50

100

S
P

W
R

 S
tr

en
gt

h 
Q

ua
rt

ile
 #

−2 −1 0 1 2
Time from SPWRs (s)

R
ate (H

z)

−0.5

0

0.5

1

−0.5

0

0.5

1

−0.5

0

0.5

1

Fig. S4. Effect and relationship of SPWR strength with cortical LFP events. (A–C) SPWRs were grouped in each session in four quartiles relative to their
strength (SI Materials and Methods). (A) Strength of SPWRs was correlated with occurrence rate of spindle peaks (color coded). (B) Same as A for δ-wave
occurrence rate. (C) SPWR-triggered spectrograms of mPFC LFPs for the different quartiles (rows) in the superficial (Left) or deep layers (Right). The increased
wide-band γ-wave observed in Fig. 5 E and Fwas directly related to an increase in high-γ (>70 Hz). Spectrograms were normalized (z-scored) for each frequency
independently.
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Fig. S6. Same analysis as in Fig. 5 C–F on a larger timescale. The z-scores are computed in ± 5-s windows. (A and C) The broadband γ-power (30–140 Hz) is
displayed in red or blue for superficial or deep, respectively, layers. (B and D) Color code for the z-scored power, computed independently for each frequency
band (and hence normalized).

Fig. S5. Large timescale modulation of mPFC spiking activity by the hippocampal SPWRs by cell type and layer. Each line displays the average z-scored cross-
correlogram of cell spiking relative to SPWRs occurrence time. The z-scored cross-correlograms were computed on a ± 5-s window, with 2-ms bins. Plain or
dotted lines represent the average z-scored cross-correlograms when SPWRs occurred outside or within, respectively, a spindle oscillation episode.

Peyrache et al. www.pnas.org/cgi/content/short/1103612108 5 of 6

www.pnas.org/cgi/content/short/1103612108


−600−400−200 0 200 400 6000

20

40

60

80

100

120

140

−600−400−200 0 200 400 600
0

20

40

60

80

100

120

140

0

20

40

60

80

100

120

140

0

20

40

60

80

100

120

140
RS cellsFS cells

−600−400−200 0 200 400 600 −600−400−200 0 200 400 600

Fr
eq

ue
nc

y 
(H

z)

Fr
eq

ue
nc

y 
(H

z)

Fr
eq

ue
nc

y 
(H

z)

Fr
eq

ue
nc

y 
(H

z)

Time from spikes (ms) Time from spikes (ms)

Time from spikes (ms) Time from spikes (ms)

Su
pe

rfi
ci

al
 L

ay
er

s

−1

0

1

2

−1

0

1

2

−1

0

1

2

−1

0

1

2

−1

0

1

2

D
ee

p 
La

ye
rs

Fig. S7. Spike-triggered average of LFP spectrograms for both superficial (Upper) and deep (Lower) layers and for FS (Left) and RS (Right) cells. Colors display
z-scored power for each frequency band and color axis is the same for all of the panels.
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