


Supplementary Material for

[bookmark: _Hlk165572270]Motor Activation in Cue-guided Behavior: Neural Evidence from Human Pavlovian-to-Instrumental Transfer (PIT)

Yulong Huang a,b, Chen Qu b, Valeria Gazzola c,d, Sara Garofalo e, Francesca Starita e, 
Ruth M. Krebs a, Luigi A.E. Degni e, Junjie Wei c,d, Gianluca Finotti f, Giuseppe di Pellegrino e, 
Michel Desmurget g, Angela Sirigu h, Lara Bardi a†

Correspondence should be addressed to
† Lara Bardi at lara.bardi@ugent.be

a Department of Experimental Psychology, Ghent University, Henri Dunantlaan 2, 9000 Ghent, Belgium
b Center for Studies of Psychological Application, School of Psychology, South China Normal University, 55 Zhongshan Avenue West, Tianhe District, Guangzhou 510631, China
c Social Brain Lab, Netherlands Institute for Neuroscience, Meibergdreef 47, 1105 BA Amsterdam, The Netherlands
d Brain and Cognition, Department of Psychology, University of Amsterdam, Nieuwe Achtergracht 129-B, 1018 WS Amsterdam, The Netherlands
e Department of Psychology “Renzo Canestrari”, University of Bologna, Piazza Aldo Moro 90, 47521 Cesena, Italy
f School of Psychological Sciences, Birkbeck, University of London, Malet Street, London WC1E 7HX, United Kingdom
g The Laboratory of Therapeutic Applications of Ultrasound (LabTAU), Inserm U1032, 151 Cours Albert Thomas, 69003 Lyon, France
h Institut de Neuroscience de la Timone, UMR7289 CNRS, Faculté de MédecineAix-Marseille Université, 27 Boulevard Jean Moulin, 13385 Marseille, France






Supplementary Results
1. Instrumental Learning Phase
[bookmark: _Hlk212628648][bookmark: _Hlk212628610]Whole-Brain Results. To identify neural regions associated with instrumental action execution, we contrasted left-hand versus right-hand responses during the instrumental learning phase. As shown in Table S4, and Fig.4c, both contrasts yielded robust bilateral activations across cerebellar, sensorimotor, and parietal regions, consistent with recruitment of the action-execution network. The Left > Right contrast revealed stronger activation in the left cerebellum (lobules V-VI), right primary somatosensory cortex (Areas 3a/3b and 1), thalamus, and left inferior parietal lobule (Areas hIP4–hIP5). Additional clusters in occipital visual areas (V1/V3d) and left middle temporal gyrus were observed, likely reflecting visuomotor integration during continuous movement monitoring. Conversely, the Right > Left contrast showed greater activation in the right cerebellar cortex (lobule VI) and occipital pole, and a widespread left-lateralized sensorimotor cluster including primary motor and somatosensory cortices (Areas 4p, 3a, 3b, and 2), superior parietal lobule (Area 5L, SPL), parietal operculum (OP1), and thalamus. These regions correspond to the expected contralateral motor network supporting right-hand action execution. Together, these results confirm that the instrumental learning phase engaged a bilateral but lateralized sensorimotor–cerebellar–parietal circuit, supporting hand-specific motor execution and visuomotor control.
2. Go/NoGo Functional Localization Task
2.1. Behavioral Results.  
During the Go/NoGo functional localizer, participants were instructed to prepare for either a left-hand or right-hand response or no-response preparation. All participants successfully prepared for NoGo condition in the no-response trials. Accuracy was high for both left-hand (M = 96.9%, SD = 4.6) and right-hand trials (M = 96.2%, SD = 5.3), with no significant difference in reaction times between actions (Left: M = 543.04, SD = 73.43; Right: M = 560.04, SD = 73.68; t(30) = –1.704, p = 0.099, Cohen’s d = –0.306, BF10 = 0.696). These results confirm reliable task performance and effective engagement with preparatory instructions.
2.2.  Univariate Whole-Brain Results.
The Go/NoGo task functioned as expected in identifying the motor-planning and preparation network. At the whole-brain level (see Fig.5 and Table S5), robust lateralized activation patterns were observed. The Left > Right contrast revealed increased activity in right primary motor cortex (Area 4a) and superior parietal lobule (Area 7A), consistent with contralateral recruitment during left-hand preparation. Conversely, The Right > Left contrast showed stronger activation across left supplementary motor area (Area 6m/SMA-proper), dorsal premotor cortex (Area 6d), parietal operculum (OP1/SII), and posterior parietal cortex (SPL/Area 7A), extending into the cerebellum (lobule VI) and insula. This lateralization pattern reflects stronger and more distributed recruitment during right-hand preparation, likely reflects dominant-hand preparation, as all participants were right-handed. When contrasting both left- and right-hand preparation against the no-response condition, a widespread fronto-parietal–cerebellar network emerged, including pre-SMA, SMA-proper, dorsal PMC, cingulate motor area, inferior frontal gyrus (BA44), insula, and posterior parietal cortex (SPL/IPS). Subcortical activation was also observed in the cerebellar vermis and lobules V–VI, consistent with roles in timing and motor coordination. Additional activity in occipital cortex (Area hOc2/V2) and middle frontal gyrus likely reflects cue-driven visuospatial attention and response monitoring.
Together, these findings demonstrate robust recruitment of the canonical motor-preparation network in the Go/NoGo localizer, with clear hemispheric lateralization patterns for left- and right-hand preparation. These responses provided reliable subject-specific functional maps used to define motor ROIs for subsequent PIT ROI analyses.


[image: ]
Fig. S1 Neural activation during the Go/NoGo functional localizer task. Note. a. Lateralized motor preparation. Contrasts of Left > Right and Right > Left response preparation revealed robust lateralized activation in the contralateral primary motor cortex (M1), premotor cortex (PMC), and superior parietal lobule (SPL), consistent with hand-specific motor preparation. b. General motor-preparation network. The Left + Right > No-response contrast identified a widespread fronto–parietal–cerebellar network encompassing the pre-SMA, SMA-proper, dorsal premotor cortex, cingulate motor area, and cerebellar lobules V–VI, confirming engagement of the canonical motor-preparation network. All activations are displayed at a cluster-wise threshold of p < 0.05 FWE-corrected (see Supplementary results and Table S5).



Table S1 Baseline Pavlovian Learning Effect (Pavlovian 1).
	Key Regions (k)
	# Voxels in cyto
	% Cluster
	Hem
	Cyto or anatomical description
	% Area
	% Peak
	Peak information

	
	
	
	
	
	
	
	x
	y
	z
	T

	Pavlovian 1: CS1 > CS-
(P unc < 0.001, k = FWEc = 358, Significant Cluster N = 8)

	FG (3735)
	265
	7.1
	L
	Area FG3
	29.5
	56.6
	-36
	-48
	-18
	8.34

	
	123
	3.3
	L
	Area FG1
	22.6
	24.9
	-36
	-60
	-14
	7.68

	
	557
	14.9
	L
	Area FG4
	46.2
	28.7
	-36
	-58
	-22
	7.40

	FG/VOTC (3546)
	468
	13.2
	R
	Area FG4
	38.9
	68.1
	38
	-48
	-18
	8.26

	
	333
	9.4
	R
	Area hOc4v [V4(v)]
	25.5
	68
	34
	-80
	-10
	6.95

	
	294
	8.3
	R
	Area FG2
	40.9
	55.3
	40
	-68
	-12
	6.54

	IFG/ Dorsal Premotor (2161)
	30
	1.4
	L
	BA 44
	3.2
	17.7
	-38
	6
	32
	6.43

	
	-
	-
	L
	
	-
	-
	-40
	22
	30
	6.11

	
	54
	2.5
	L
	Area 6d3
	6
	8.3
	-32
	4
	52
	6.08

	IPS (1557)
	246
	15.8
	L
	Area hIP3 (IPS)
	29.2
	61.7
	-30
	-60
	44
	8.07

	pre-SMA (1143)
	342
	29.9
	B
	Area 6mr / preSMA
	48.3
	20.3
	6
	16
	50
	5.99

	
	342
	29.9
	B
	Area 6mr / preSMA
	48.3
	45
	-6
	16
	54
	5.94

	IPS (685)
	165
	24.2
	R
	Area hIP5 (IPS)
	23.3
	48.5
	32
	-66
	28
	5.32

	MFG (621)
	2
	0.4
	R
	BA 45
	0.3
	6.7
	30
	4
	34
	6.38

	Dorsal Premotor
(358)
	1
	0.2
	R
	Area 6d3
	0.1
	31.8
	32
	8
	56
	5.17

	Pavlovian 1: CS2 > CS-
(P unc < 0.001, k = FWEc = 404, Significant Cluster N = 6)

	FG/VOTC (1926)
	146
	7.6
	L
	Area FG3
	16.2
	13.9
	-36
	-24
	-30
	6.17

	
	162
	8.4
	L
	Area hOc4lp
	12.1
	53.7
	-26
	-94
	-6
	5.78

	FG (1286)
	372
	29
	R
	Area FG4
	31
	48.2
	50
	-48
	-18
	6.24

	IFG (1039)
	15
	1.4
	L
	BA 44
	1.6
	0.7
	-38
	26
	18
	6.33

	preSMA (691)
	144
	20.9
	B
	Area 6mr / preSMA
	20.4
	38.2
	-6
	14
	50
	5.68

	IPS (456)
	142
	31.1
	L
	Area hIP3 (IPS)
	16.9
	58.1
	-30
	-60
	42
	5.80

	IFG (404)
	-
	-
	R
	Area 45
	-
	1.8
	40
	22
	28
	5.89

	Pavlovian 1: CS3 > CS-
(P unc < 0.001, k = FWEc = 343, Significant Cluster N = 7)

	Hippocampus/ FG/VOTC (3632)
	21
	0.6
	L
	CA1 (Hippocampus)
	1.9
	20.8
	-34
	-8
	-30
	6.63

	
	65
	1.8
	L
	Entorhinal Cortex
	10.2
	41.4
	-28
	0
	-42
	6.40

	
	247
	6.8
	L
	Area hOc4v [V4(v)]
	19.1
	42.3
	-34
	-90
	-12
	6.35

	FG (2417)
	94
	3.9
	R
	Area FG1
	17.5
	47.9
	40
	-66
	-10
	6.77

	
	-
	-
	R
	Temporal Fusiform Cortex
	-
	-
	38
	-12
	-38
	6.49

	
	116
	4.8
	R
	Area FG3
	13
	52.3
	34
	-54
	-16
	5.85

	IFG (1152)
	32
	2.8
	L
	BA 44
	3.5
	0.2
	-38
	14
	20
	5.79

	preSMA (1116)
	237
	21.3
	B
	Area 6mr / preSMA
	33.7
	53.2
	-6
	12
	50
	5.08

	IPS (477)
	91
	19.2
	L
	Area hIP6 (IPS)
	11.8
	29
	-28
	-66
	42
	4.50

	Dorsal Premotor
(358)
	8
	2.2
	L
	Area 6d3
	0.9
	-
	-32
	2
	62
	4.74

	IFG (343)
	30
	8.9
	R
	BA 45
	3.2
	35.2
	46
	32
	20
	5.16

	Pavlovian 1: CS1 + CS2 + CS3 > 3CS-
(P unc < 0.001, k = FWEc = 183, Significant Cluster N = 7)

	FG (5985)
	539
	9
	L
	Area FG4
	44.6
	56.4
	-36
	-40
	-24
	8.18

	
	245
	4.1
	L
	Area FG3
	26.9
	56.6
	-36
	-48
	-18
	7.90

	
	413
	6.9
	L
	Area FG2
	57.2
	38.8
	-38
	-56
	-22
	7.64

	FG (4169)
	492
	5.7
	R
	Area FG3
	26.2
	61.7
	36
	-12
	-36
	7.87

	
	238
	11.8
	R
	Area FG4
	41
	68.6
	44
	-40
	-18
	7.61

	preSMA (3238)
	-
	-
	R
	Middle Frontal Gyrus
	-
	-
	40
	20
	28
	7.05

	
	402
	12.4
	B
	Area 6mr / preSMA
	56.8
	45
	-6
	16
	54
	6.72

	IFG/MFG (2458)
	-
	-
	L
	Inferior Frontal Gyrus
	-
	-
	-36
	12
	24
	6.86

	
	-
	-
	L
	Middle Frontal Gyrus
	-
	-
	-36
	26
	22
	6.70

	
	-
	-
	L
	Middle Frontal Gyrus
	-
	-
	-38
	20
	30
	6.27

	IPS (449)
	124
	27.7
	R
	Area hIP5 (IPS)
	17.5
	58.8
	32
	-68
	30
	5.39

	
	68
	15.2
	R
	Area hIP6 (IPS)
	8.8
	44.3
	28
	-58
	40
	4.83

	Dorsal Insula
(185)
	25
	13.7
	R
	Area Id6
	3.7
	58.4
	28
	26
	-2
	4.93

	Dorsal Insula
(183)
	81
	44.5
	L
	Area Id7
	28.1
	90.3
	-34
	26
	-4
	4.88



Note. Results from SPM whole-brain analyses, anatomically labeled using the SPM Anatomy Toolbox (Eickhoff et al., 2005). Reported clusters survived a voxel-wise threshold of p < 0.001 (uncorrected) and a cluster-level FWE-corrected threshold of p < 0.05, unless otherwise indicated. For each significant cluster, peak MNI coordinates (x, y, z), cluster size (k), and peak T values are reported. The Anatomy Toolbox provides cytoarchitectonic assignments of clusters to probabilistic maps. For each peak MNI region, the hemisphere (L = left; R = right; BA = bilateral) and the following measures are given: the name of the cytoarchitectonic area when available or the anatomical description, the number of cluster voxels within the region (# Voxels in cyto), the proportion of the cluster volume located in the region (% Cluster), and the proportion of the anatomical region covered by the cluster (% Area). Reported probabilities at local maxima reflect the likelihood that the peak voxel belongs to the respective cytoarchitectonic area (% Peak). 

Region abbreviations. FG = Fusiform gyrus; VOTC = Ventral occipitotemporal cortex; Area hOc4v = Ventral visual cortex V4; IFG = Inferior frontal gyrus; MFG = Middle frontal gyrus; IPS = Intraparietal sulcus; preSMA = Presupplementary motor area;


Table S2 General PIT effect.
	[bookmark: _Hlk212472696]Key Regions (k)
	# Voxels in cyto
	% Cluster
	Hem
	Cyto or anatomical description
	% Area
	% Peak
	Peak information

	
	
	
	
	
	
	
	x
	y
	z
	T

	Pavlovian 1 (CS3 > CS-) > Pavlovian 2 (CS3 > CS-) 
(P unc < 0.001, k = FWEc = 198, Significant Cluster N = 4)

	FG/VOTC (1936)
	271
	14
	R
	Area FG2
	37.7
	38.6
	42
	-62
	-10
	6.70

	
	265
	13.7
	R
	Area hOc4lp
	19.9
	57.2
	36
	-82
	6
	4.85

	
	356
	18.4
	R
	Area FG4
	29.7
	35.4
	38
	-34
	-24
	4.69

	FG (1596)
	309
	19.4
	L
	Area FG4
	25.8
	69.6
	-42
	-56
	-18
	6.80

	
	124
	7.8
	L
	Area FG3
	13.8
	37.4
	-30
	-36
	-24
	5.48

	
	278
	17.4
	L
	Area FG2
	38.6
	52.6
	-48
	-68
	-12
	5.29

	IFG (288)
	-
	-
	L
	Inferior Frontal Gyrus
	-
	-
	-34
	14
	22
	4.80

	Entorhinal Cortex (198)
	4
	1.8
	R
	Entorhinal Cortex
	0.6
	5.9
	38
	-10
	-32
	5.81

	Pavlovian 1 (CS3 > CS-) > Pavlovian 2 (CS3 > CS-) 
Covariate with Behavioral General PIT index
(Punc < 0.001, kunc = 79, Significant Cluster N = 3)

	OP (79) a
	-
	-
	L
	Parietal Operculum
	-
	-
	-40
	-36
	28
	5.44

	Precuneus (148) a
	-
	-
	L
	Precuneus
	-
	21
	-4
	-54
	42
	4.73

	S1 (116) a
	6
	5.3
	L
	Area 3b
	0.4
	28.7
	-10
	-38
	78
	4.34



Note. Statistical thresholds and reporting follow the same conventions as in Table S1. Unless otherwise specified, at an uncorrected voxel-wise threshold of p < 0.001 with a cluster-wise threshold of p < 0.05 after FWE correction.  ᵃ indicate clusters surviving only at an uncorrected voxel-wise threshold of p < 0.001 with a cluster-wise threshold of p < 0.001 (uncorrected).

Region abbreviations. S1 = Primary Somatosensory Cortex; OP = Parietal Operculum




Table S3 Specific PIT effect.
	Key Regions (k)
	# Voxels in cyto
	% Cluster
	Hem
	Cyto or anatomical description
	% Area
	% Peak
	Peak information

	
	
	
	
	
	
	
	x
	y
	z
	T

	Pavlovian 2 (CS1 > CS3) > Pavlovian 1 (CS1 > CS3)
Covariate with Behavioral Specific PIT index
(P unc < 0.001, k = 70, FWEc Significant Cluster = 2; unc significant Cluster = 4)

	MFG (463)
	-
	-
	R
	Middle Frontal Gyrus
	-
	-
	40
	12
	34
	4.53

	IPS (160)
	92
	57.5
	L
	Area hIP3 (IPS)
	10.9
	81.3
	-28
	-58
	46
	4.61

	M1/S1 (119)a
	26/25
	21.8/22.2
	L
	Area 4p/3a
	4.9/6
	26/17.2
	-28
	-32
	56
	4.32

	IPS (112)a
	44
	39.4
	L
	Area hIP1 (IPS)
	5.4
	34.2
	-40
	-48
	48
	4.31

	IPS (105)a
	44
	42.6
	R
	Area hIP3 (IPS)
	5.3
	28.6
	34
	-52
	46
	4.53

	MFG (70)a
	-
	-
	L
	Middle Frontal Gyrus
	-
	-
	-44
	12
	38
	4.07

	Pavlovian 2 (CS1 + CS2 > 2 x CS3) > Pavlovian 1 (CS1 + CS2 > 2 x CS3)
Covariate with Behavioral Specific PIT index
(Punc < 0.001, kunc = 94, Significant Cluster = 1)

	IPS (94)a
	34
	36.7
	R
	Area hIP3 (IPS)
	4.1
	28.6
	34
	-52
	46
	4.60

	Pavlovian 2 : CS2 > CS1
(Punc < 0.001, kunc = 95, Significant Cluster = 2)

	Caudatea
	-
	-
	R
	Caudate
	-
	-
	8
	16
	8
	4.94

	Caudatea
	-
	-
	L
	Caudate
	-
	-
	-6
	12
	4
	6.49

	Pavlovian 2 vs. Pavlovian 1: CS2 > CS1
(Punc < 0.001, k = 69, FWEc Significant Cluster = 1; unc significant Cluster = 3)

	FG (204)
	43
	21.1
	R
	Area FG2
	6
	22.1
	48
	-62
	-8
	5.22

	VOTC (150)a
	54
	35.7
	R
	Area hOc4v [V4(v)]
	4.1
	70.2
	36
	-80
	-10
	4.51

	Caudate (118)a
	-
	-
	R
	Caudate
	-
	-
	18
	22
	8
	4.89

	PreSMA (69)a
	8
	11.1
	R
	Area 6mr / preSMA
	1.4
	14.4
	12
	-14
	60
	5.34



Note. Statistical thresholds and reporting follow the same conventions as in Table S1 and S2. Unless otherwise specified, at an uncorrected voxel-wise threshold of p < 0.001 with a cluster-wise threshold of p < 0.05 after FWE correction.  ᵃ indicate clusters surviving only at an uncorrected voxel-wise threshold of p < 0.001 with a cluster-wise threshold of p < 0.001 (uncorrected).

Region abbreviations. M1 = Primary Motor Cortex.




















Table S4 Instrumental Learning.
	Key Regions (k)
	# Voxels in cyto
	% Cluster
	Hem
	Cyto or anatomical description
	% Area
	% Peak
	Peak information

	
	
	
	
	
	
	
	x
	y
	z
	T

	Left > Right 
(P unc < 0.001, k = FWEc = 233, Significant Cluster N = 5)

	Cerebellum (5522)
	-
	-
	L
	Cerebellum V
	-
	-
	-14
	-50
	-22
	12.24

	
	-
	-
	L
	Cerebellum VI
	-
	-
	-22
	-52
	-22
	11.83

	
	-
	-
	L
	Cerebellum V
	-
	-
	-6
	-60
	-12
	9.82

	M1/ S1/ Thalamus (12204)
	622
	5.1
	R
	Area 3b
	43.1
	13.5
	40
	-16
	58
	11.52

	
	561
	4.6
	R
	Area 1
	53.2
	21.8
	50
	-10
	48
	11.37

	
	-
	-
	R
	Thalamus
	-
	-
	16
	-20
	2
	10.84

	IPS/IPL(1112)
	103
	9.3
	L
	Area hIP4
	21.5
	36.7
	-28
	-84
	18
	6.15

	
	62
	5.6
	L
	Area hIP5
	8.8
	32.7
	-32
	-74
	26
	5.79

	
	31
	2.8
	L
	Area PFm
	2.1
	66.3
	-56
	-58
	48
	4.74

	Occipital Pole
(233)
	82
	35.2
	R
	Area hOc3d (V3d)
	6
	57.6
	28
	-96
	12
	5.52

	
	29
	12.4
	R
	Area hOc1 (V1)
	0.8
	58.0
	18
	-102
	8
	4.04

	Middle Temporal Gyrus (334)
	69
	20
	L
	Area TE 5
	5.1
	21.5
	-70
	-20
	-12
	5.09

	
	-
	-
	L
	Area TE 5
	-
	6.9
	-68
	-8
	-16
	4.70

	Right > Left
(Punc < 0.001, k = FWEc = 7267, Significant Cluster N = 2)

	Cerebellum/
Occipital Pole
(7267)
	-
	-
	R
	Cerebellum VI
	-
	-
	20
	-52
	-24
	13.03

	
	-
	-
	R
	Cerebellum VI
	-
	-
	18
	-56
	-16
	12.36

	
	-
	-
	R
	Cerebellum VI
	-
	-
	8
	-66
	-14
	11.19

	
	698
	9.6
	R
	Area hOc2 (V2)
	28.9
	49.7
	12
	-82
	-4
	9.85

	
	472
	6.5
	R
	Area hOc3v (V3v)
	30.5
	53.4
	22
	-80
	-6
	9.02

	M1/ S1/ SPL/ Thalamus (10605)
	265
	2.5
	L
	Area 4p
	49.4
	13.2
	-34
	-18
	56
	10.67

	
	583
	5.5
	L
	Area 6d1
	35.9
	62.9
	-30
	-12
	68
	9.87

	
	552
	5.2
	L
	Area 3b
	39
	62.2
	-50
	-18
	46
	9.87

	
	456
	4.3
	L
	Area 2
	44.2
	45.3
	-52
	-26
	52
	9.71

	
	-
	-
	L
	Thalamus
	-
	-
	-18
	-26
	8
	9.61

	
	445
	4.2
	L
	Area 5L
	44.9
	62.5
	-16
	-48
	70
	9.11

	
	371
	3.5
	L
	Area OP1
	49.6
	51.0
	-48
	-26
	24
	8.05



Note. Statistical thresholds and reporting follow the same conventions as in Table S1. 



Table S5 Go/NoGo Functional Localizer.
	Key Regions (k)
	# Voxels in cyto
	% Cluster
	Hem
	Cyto or anatomical description
	% Area
	% Peak
	Peak information

	
	
	
	
	
	
	
	x
	y
	z
	T

	Correct NoGo: Left > Right
(P unc < 0.001, k = FWEc = 232, Significant Cluster N = 2)

	M1 (516)
	41
	8
	R
	Area 4p
	7.7
	-
	38
	-14
	70
	5.70

	SPL (232)
	75
	32.2
	R
	Area 7A
	4.3
	96.9
	28
	-58
	70
	5.56

	
	43
	18.3
	R
	Area 5L
	4.3
	60.4
	18
	-54
	74
	4.35

	Correct NoGo: Right > Left
(P unc < 0.001, k = FWEc = 240, Significant Cluster N = 4)

	Cerebellum (1084)
	-
	-
	R
	Cerebellum VI
	-
	-
	28
	-58
	-22
	7.03

	SMA-proper / PMC / Parietal operculum / S1/ SPL (5461)
	98
	1.8
	L
	Area 6mc / SMA
	18.3
	42.6
	-4
	-6
	56
	6.92

	
	481
	8.8
	L
	Area 6d1
	29.3
	75.8
	-24
	-12
	68
	6.19

	
	55
	1
	L
	Area OP4 [PV]
	12.3
	47.2
	-56
	-14
	16
	6.19

	
	289
	5.3
	L
	Area OP1 [SII]
	39.1
	64.5
	-50
	-20
	22
	6.09

	
	257
	4.7
	L
	Area 1
	24.3
	37.2
	-20
	-40
	76
	5.43

	
	71
	1.3
	L
	Area 3a
	16.1
	25.2
	-34
	-26
	44
	5.25

	
	197
	3.6
	L
	Area 3b
	13.9
	47.5
	-40
	-18
	54
	5.15

	
	328
	6
	L
	Area 7A
	19.1
	67.2
	-26
	-62
	62
	5.14

	Insular (277)
	109
	39.2
	L
	Area Id6
	15.8
	67.6
	-30
	16
	4
	6.38

	Cerebellum (240)
	-
	-
	R
	Cerebellum VIIIa
	-
	-
	16
	-64
	-48
	5.87

	Correct NoGo: Left + Right > 2 x No Response
(P unc < 0.001, k = FWEc = 275, Significant Cluster N = 12)

	Pre-SMA / PMC / Cingulate Motor (7627)
	130
	1.7
	L
	Area Id7
	45.8
	79.1
	-30
	22
	4
	8.62

	
	-
	-
	BA
	Cingulate Gyrus
	-
	-
	2
	-26
	28
	7.50

	
	259
	3.4
	R
	Area Id6
	37.6
	21.2
	-34
	14
	12
	7.36

	
	580
	7.6
	BA
	Area 6mr
	82.4
	34
	-4
	14
	48
	7.2

	
	542
	7.1
	L
	Area 6d2
	57.4
	31.4
	6
	0
	70
	6.61

	Cerebellum (1350)
	-
	-
	BA
	Cerebellum Vermis VIIb
	-
	-
	0
	-60
	-36
	5.90

	
	-
	-
	BA
	Cerebellum V
	-
	-
	2
	-60
	-22
	5.86

	Insular (856)
	98
	11.5
	R
	Area Id6
	14.4
	30.5
	36
	22
	6
	7.71

	Frontal Pole (640)
	-
	-
	L
	Frontal Pole
	-
	-
	-34
	48
	16
	5.63

	Cerebellum (620)
	-
	-
	R
	Cerebellum Crus I
	-
	-
	44
	-60
	-30
	6.98

	Cerebellum (605)
	-
	-
	L
	Cerebellum Crus I
	-
	-
	-38
	-60
	-30
	5.32

	Frontal Pole (525)
	-
	-
	R
	Frontal Pole
	-
	-
	20
	42
	24
	5.35

	Occipital Pole (476)
	55
	11.7
	L
	Area hOc4lp
	4.2
	42.2
	-22
	-96
	4
	6.02

	IPS (379)
	77
	20.3
	L
	Area hIP1 (IPS)
	9.4
	4.5
	-24
	-54
	36
	6.51

	MFG (347)
	-
	-
	R
	Middle Frontal Gyrus
	-
	-
	40
	0
	54
	5

	Cerebellum (322)
	-
	-
	L
	Cerebellum VIIIa
	-
	-
	-34
	-56
	-54
	6.81

	Occipital Pole (275)
	49
	17.6
	R
	Area hOc2 [V2]
	2
	66.4
	28
	-100
	4
	6.15



Note. Statistical thresholds and reporting follow the same conventions as in Table S1. 


Table S6 ANOVA Results for fROI Analysis of the Motor-Preparation Network
	Effect
	df
	F
	p-value
	η²ₚ
	Sig.
	BFincl

	Pavlovian
	1, 30
	0.2
	0.656
	0.007
	n.s.
	0.252

	CS
	1.35, 40.55
	7.90
	0.004
	0.208
	**
	263.586

	Hemisphere
	1, 30
	2.38
	0.134
	0.073
	n.s.
	0.235

	ROIs
	2.87, 85.99
	5.95
	0.001
	0.165
	**
	12.499

	[bookmark: _Hlk212717717]Pavlovian × CS
	1.40, 41.93
	6.93
	0.006
	0.188
	**
	91.751

	Pavlovian × Hemisphere
	1, 30
	1.88
	0.181
	0.059
	n.s.
	0.254

	[bookmark: _Hlk212717732]CS × Hemisphere
	1.96, 58.83
	18.82
	<0.001
	0.385
	***
	5.598 x 10+6

	Pavlovian × ROIs
	2.83, 85.00
	1.93
	0.134
	0.061
	n.s.
	0.083

	CS × ROIs
	4.56, 136.78
	1.67
	0.152
	0.053
	n.s.
	0.063

	Hemisphere × ROIs
	2.97, 88.97
	0.56
	0.642
	0.018
	n.s.
	0.003

	[bookmark: _Hlk212717758]Pavlovian × CS × Hemisphere
	1.95, 58.47
	17.87
	<0.001
	0.373
	***
	3.609 x 10+6

	Pavlovian × CS × ROIs
	4.37, 130.99
	1.61
	0.171
	0.051
	n.s.
	0.186

	Pavlovian × Hemisphere × ROIs
	3.41, 102.26
	0.63
	0.619
	0.021
	n.s.
	0.007

	[bookmark: _Hlk212717777]CS × Hemisphere × ROIs
	6.19, 185.80
	5.03
	<0.001
	0.143
	***
	50034.878

	Pavlovian × CS × Hemisphere × ROIs
	6.16, 184.91
	4.41
	<0.001
	0.128
	***
	2.027 x 10+7



Note. Results from repeated-measures ANOVA with factors Pavlovian Phase (Pavlovian 1, Pavlovian 2), Cue (CS1, CS2, CS3, CS–), Hemisphere (Left, Right), and ROIs (aIPL, aIPS, PMC, S1, M1). Reported statistics include numerator and denominator degrees of freedom (df), F-value, partial eta squared (η²ₚ), p-values, significant level, and BF10. Significant effects are highlighted in bold (p < 0.05). * p < 0.05; ** p < 0.01; *** p < 0.001; n.s. = not significant.






Table S7 ANOVA Results for fROI Analysis of the Motor-Preparation Network
	Effect
	df
	F
	p-value
	η²ₚ
	Sig.
	BFincl

	Pavlovian
	1, 19
	1.13
	0.302
	0.056
	n.s.
	2.234 x 10+7

	CS
	1.26, 23.85
	13.21
	<.001
	0.41
	***
	8.397 x 10+11

	ROIs
	1, 19
	0
	0.998
	0
	n.s.
	8737.450

	Pavlovian × CS
	1.30, 24.73
	14.11
	<.001
	0.426
	***
	6.453 x 10+7

	Pavlovian × ROIs
	1, 19
	7.39
	0.014
	0.28
	*
	10654.976

	CS × ROIs
	1.82, 34.65
	7.24
	0.003
	0.276
	**
	38292.030

	Pavlovian × CS × ROIs
	1.72, 32.70
	7.52
	0.003
	0.283
	**
	44630.242



Note. Results from repeated-measures ANOVA with factors Pavlovian Phase (Pavlovian 1, Pavlovian 2), Cue (CS1, CS2, CS3, CS–), and ROIs (pre-SMA, SMA-proper). Reported statistics include numerator and denominator degrees of freedom (df), F-value, partial eta squared (η²ₚ), p-values, significant level, and BF10. Significant effects are highlighted in bold (p < 0.05). * p < 0.05; ** p < .01; *** p < 0.001; n.s. = not significant. 









Table S8 ANOVA Results for fROI Analysis of the Subcortical Network
	Effect
	df
	F
	p-value
	η²ₚ
	Sig.
	BFincl

	Pavlovian
	1, 29
	1.91
	0.177
	0.062
	n.s.
	4.051

	CS
	2.15, 62.21
	6.73
	0.002
	0.188
	**
	206.696

	ROIs
	2, 58
	3.02
	0.066
	0.094
	n.s
	0.149

	Pavlovian × CS
	2.06, 59.86
	5.91
	0.004
	0.169
	**
	18.032

	Pavlovian × ROIs
	1.63, 47.37
	3.56
	0.045
	0.109
	*
	0.223

	CS × ROIs
	3.15, 91.39
	2.13
	0.098
	0.069
	n.s
	0.185

	Pavlovian × CS × ROIs
	3.22, 93.41
	1.92
	0.128
	0.062
	n.s
	0.411



Note. Results from repeated-measures ANOVA with factors Pavlovian Phase (Pavlovian 1, Pavlovian 2), Cue (CS1, CS2, CS3, CS–), and ROIs (Thalamus, Putamen, Caudate). Reported statistics include numerator and denominator degrees of freedom (df), F-value, partial eta squared (η²ₚ), p-values, significant level and BF10. Significant effects are highlighted in bold (p < 0.05). * p < 0.05; ** p < 0.01; *** p < 0.001; n.s. = not significant.
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