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Coordinates of interest.

The directed forgetting paradigm is a multi-compsuiask involving a large range of
cognitive processes during encoding and recognit@amsequently, locations of interest were
defined on the basis of specific cognitive procesagposed to intervene during the encoding
and retrieval phases respectively. The followingriari locations of interest were used for
small volume corrections, based on published coatds (or contralateral coordinates) in the
literature for cognitive processes similar to tiatolved in our encoding and recognition

tasks and/or on studies assessing the effecte sled sleep deprivation on memory.

Effect of the “Remember” or “Forget” instruction oencoding-related brain activity.

- Remember instruction
Left inferior prefrontal cortex [-48 26 9] and [-448 -7] (Reber et al., 2002) ; Anterior
cingulate cortex [-6 21 33] (Reber et al., 200%jedial superior frontal gyrus [-9 9 59]
(Reber et al., 2002); Posterior hippocampus [-3-HG (Kuhl et al., 2010); Middle temporal

gyrus [-26 35 16] (Wylie et al., 2008); Insula [3A.6] (Wylie et al., 2008).

- Forget instruction
Superior medial frontal gyrus [-6 67 12] (Wylieadt, 2008); Middle frontal gyrus [-34 27
60] (Wylie et al., 2008); Middle cingulate gyrus3[133 40] (Wylie et al., 2008); Middle,

superior temporal gyrus [58 -65 24] (Wylie et aD08); Middle temporal gyrus [66 -17 -
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8] (Wylie et al., 2008); Parahippocampal gyrus [-3420] and [18 -25 -20] (Wylie et al.,

2008).

Encoding data : TBR-hits vs TBR-misses

Hippocampus [26 -16 -22] (Gais et al., 2007).

Recognition data: TBR-hits > TBR-misses

Superior frontal gyrus [-10 58 32] (Cansino et 2002); Middle frontal gyrus [36 50 8]

(Spaniol et al., 2009); Inferior frontal gyrus [-42 0] (Spaniol et al., 2009); Anterior
cingulated gyrus [-6 36 30] (Spaniol et al., 2008)perior parietal lobule [-34 -60 44]

(Spaniol et al., 2009); Amygdale [16 1 -21] (Cawseét al., 2002); Lingual gyrus [4 -74 -
6] (Cansino et al., 2002); Precuneus [-6 -78 42in(strom et al., 2005); Cerebellum [-21
-60 -20] (Cansino et al., 2002) et [-22 -56 -26R{&et al., 2007); Supramarginal gyrus

[48 -54 22] (Darsaud et al., 2011).

Recognition data: TBF-hits > TBF-misses
Medial frontal gyrus [-9 42 24] (Henson et al., 899 Anterior cingulate gyrus [-3 21 39]
(Henson et al., 2005) ; Cuneus/precuneus [15 -$80aselaar et al., 2006) ; Thalamus [-

9 -12 6] (Montaldi et al., 2006).

Recognition data: common network for recognitionif8R-hits and TBF-hits (compared
to Correct Rejections)

Inferior frontal gyrus [-32 20 -6] and [32 22 -1@paniol et al., 2009); Caudate nucleus
[10 10 -4] (Spaniol et al., 2009); Parahippocantyalis [-12 -36 4] (Spaniol et al., 2009);

Hippocampus [26 -16 -22] (Gais et al., 2007) ar@@l-[A -20] (Sterpenich et al., 2007).



Rauchs et al.

Reference

Cansino S, Maquet P, Dolan RJ, Rugg MD (2002) Beatwity underlying encoding and
retrieval of source memory. Cereb Cortex 12: 108861

Darsaud A, Dehon H, Lahl O, Sterpenich V, Boly Marig-Vu TT, Desseilles M, Gais S,
Matarazzo L, Peters FX, Schabus M, Schmidt C, Téhgs, Vandewalle G, Luxen A,
Maquet P, Collette F (2011) Does sleep promote falemories? J Cogn Neurosci 23:26-
40.

Daselaar SM, Fleck M, Cabeza R (2006) Triple disdmn in the medial temporal lobes:
recollection, familiarity, and novelty. J Neuropiol€96:1902-1911.

Gais S, Albouy, G, Boly M, Dang-Vu TT, Darsaud Ae$3eilles M, Rauchs G, Schabus M,
Sterpenich V, Vandewalle G, Maquet P, Peigneux@®7{2Sleep transforms the cerebral
trace of declarative memories. Proc. Natl. Acad. 3S A104:18778-18783.

Henson RN, Rugg MD, Shallice T, Josephs O, Dolar{lR99) Recollection and familiarity
in recognition memory: an event-related functiomalgnetic resonance imaging study. J
Neurosci 19:3962-3972.

Henson RNA, Hornberger M, Rugg MD (2005) Furthessdciating the processes involved in
recognition memory: an fRMI study. J Cogn Neurdsti 1058-1073.

Kuhl BA, Shah AT, DuBrow S, Wagner AD (2010) Reaiste to forgetting associated with
hippocampus-mediated reactivation during new |egrnNature Neuroscience 13: 501-
506.

Lundstrom BN, Ingvar M, Petersson KM (2005) Theeralf precuneus and left inferior
frontal cortex during source memory episodic memmatyieval. Neurolmage 27: 824-
834.

Montaldi D, Spencer TJ, Roberts N, Mayes AR (20086)e neural system that mediates

familiarity memory. Hippocampus 16: 504-520.



Rauchs et al.

Reber PJ, Siwiec RM, Gitleman DR, Parrish TB, MasulMM, Paller KA (2002) Neural
correlates of successful encoding identified usimgtional magnetic resonance imaging.
J Neurosci 22: 9541-9548.

Spaniol J, Davidson PSR, Kim ASN, Han H, MoscovikthGrady CL (2009) Event-related
fMRI studies of episodic encoding and retrieval: tdanalyses using activation
likelihood estimation. Neuropsychologia 47: 176597

Sterpenich V, Albouy G, Boly M, Vandewalle G, DardaA, Balteau E, Dang-Vu TT,
Desseilles M, D’Argembeau A, Gais S, Rauchs G, BabaV, Degueldre C, Luxen A,
Collette F, Maquet P (2007) Sleep-relaktgpobocampo-cortical interplay during emotional
memory recollection. PLoS Biol. 5:282.

Wylie GR, Koxe JJ, Taylor TL (2008) Forgetting asactive process: an fMRI investigation

of item-method-directed forgetting. Cereb Cortex6¥8-682.



Rauchs et al.

Supplementary Table 1: Brain areas associated, in both groups, to the encoding of TBR and TBF
items, regardless of their status at retrieval.

MNI coordinates (mm)

Side Anatomical region X y z Z score p value
TBR > TBF

Left Putamen -16 10 6 5.21 0.005*

Left Thalamus -4 -18 10 4.74 0.035*

Left Precentral gyrus -48 6 14 4.80 0.027*

Left Middle frontal gyrus (BA 46) -48 32 14 3.96 0.003**

Left Inferior frontal gyrus (BA 44) -48 16 12 3.84 0.004**

Left Inferior frontal gyrus (BA 45) -52 18 16 3.75 0.006**

Left Superior frontal gyrus (BA 6) -10 12 66 3.59 0.010**

Left Posterior hippocampus -26 -34 -8 34 0.017**

Left Anterior cingulate cortex (BA 32) -6 28 32 3.35 0.020**

Left Inferior frontal gyrus (BA 47) -54 18 -6 3.11 0.037**
TBF > TBR

No suprathreshold clusters

Coordinates X, y, z (mm) are given in standard stereotactic MNI space. All regions listed are statistically

at p FWE corrected <0.05 (*) and ps"c(lomm) <0.05 (**) based on a priori coordinates from the literature
(see Supplemental Information).
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Supplementary Table 2: Brain areas that exhibited greater activity for the recognition of

TBR items, compared to forgotten items (TBR-hits >

TBR-misses).

MNI coordinates

Anatomical region X y z Z score p value
RS > TSD (exclusive masking at p<0.05)

Precentral gyrus -44 6 44 4.89 0.013*
Putamen 14 6 -12 4.65 0.034*
Inferior frontal gyrus (BA 47) -44 42 0 4.08 0.001**
Anterior cingulate gyrus -12 36 26 4.02 0.002**
Superior parietal lobule (BA 7) -28 -58 50 3.94 0.002**
Precuneus (BA 7) -6 -72 42 3.56 0.008**
Lingual gyrus (BA 18) -4 -86 -10 3.39 0.013**
Superior frontal gyrus (BA 10) -26 60 6 2.39 0.017**
Cerebellum -16 -52 -26 3.25 0.019**
Middle frontal gyrus (BA 10) -34 56 4 2.98 0.038**
Amygdala -20 -4 -20 2.92 0.044**
Superior frontal gyrus (BA 8) -8 52 42 2.88 0.048**

TSD > RS (exclusive masking at p<0.05)

No suprathreshold clusters

Coordinates X, y, z (mm) are given in standard stereotactic MNI space. *: p FWE corrected
<0.05; **: p<0.05 after correction for multiple comparisons on small volumes of interest reported

in the literature (see Supplemental Information).
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Supplementary Table 3: Brain activations associated to the recognition of TBF items,
compared to forgotten items (TBF-hits > TBF-misses)
MNI coordinates (mm)

Side  Anatomical region X y z Z score p value
RS > TSD

Left Superior temporal gyrus (pole) -42 22 -18 4.69 0.030*

Left Medial frontal gyrus (BA 9) -12 34 32 3.62 0.007**

Left Anterior cingulate gyrus (BA 32) -4 26 36 2.94 0.043**

Left Thalamus -10 -12 16 2.92 0.046**
TSD > RS

No suprathreshold clusters.

Coordinates x, y, z (mm) are given in standard stereotactic MNI space. All regions listed are
statistically significant at the p FWE corrected <0.05 (*) and p svc(10mm) <0.05 (**) based on a priori
coordinates from the literature (see Supplemental Information).
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Supplementary Table 4: Common brain network activated during the recognition of TBR and TBF items
('TBR-hits - Correct Rejections' contrast masked by the 'TB F-hits - Correct Rejections' contrast (inclusive
masking at p<0.001)) in RS and TSD groups.

MNI coordinates (mm)

Side Anatomical region X y z Z score p value
RS group
Left Putamen -14 4 -12 5.85 <0.001*
Left Parahippocampal gyrus (BA 30) -12 -38 -4 5.1 <0.001**
Left Anterior cingulate cortex (BA 24) -4 32 20 5.63 0.001*
Right Anterior cingulate cortex (BA 24) 6 28 20 5.51 0.001*
Left Insula -34 20 -2 5.55 0.001*
Left Inferior frontal gyrus (BA 47) -34 22 -16 5.47 0.001*
Right Lenticular nucleus 10 4 -4 5.38 0.002*
Right Caudate nucleus 12 14 0 5.36 0.002*
Right Vermis 2 -60 -32 5.2 0.004*
Left Precuneus (BA7) -4 -74 44 5.13 0.005*
Left Lingual gyrus (BA 19) -12 -38 -4 5.1 0.006*
Right Brainstem 10 -22 -14 5.03 0.008*
Left Calcarine region -10 -94 -12 491 0.013*
Right Insula 40 16 -14 4.87 0.016*
Right Anterior cingulate cortex (BA 32) 14 44 2 4,75 0.025*
TSD group

No suprathreshold clusters

Coordinates x, y, z (mm) are given in standard stereotactic MNI space. All regions listed are statistically
significant at pFWE corrected <0.05 (*) and psvc(10mm) <0.05 (**) based on a priori coordinates from the
literature (see Supplemental Information).



