Supplements


1. Supplementary Methods

Scanning Protocol

	Magnetic resonance imaging (MRI) scans were acquired at the Douglas Brain Imaging Center using on a Siemens Magnetom Trio (Tim System 3T, MR B17) scanner equipped with a 12-channel head coil. The imaging protocol on the 3T scanners was the same for all participants. The protocol included the sequential acquisition of 1) sagittal T2 weighted images, 2) resting state functional MRI images collected with a T2*-weighted gradient echo epi sequence, 3) task-based functional MRI with a socio-emotional paradigm (Cyberball Game) and a cognitive control paradigm (Go-NoGo task) collected with T2*-weighted gradient echo epi sequences, 4) high-definition T1-weighted structural images, and 5) Diffusion Tensors Imaging (DTI). Total scan time was approximately 60 minutes.  

Neuroimaging acquisition
	Structural scans were collected with T1-weighted magnetization prepared rapid gradient echo (MPRAGE) of 176 axial anatomical slices (repetition time [TR] = 2300 ms; echo time [TE] = 2.98 ms; inversion time [TI] = 900 ms; flip angle [FA] = 9°; field of view [FOV] = 256 mm; voxel size [VS] = 1x1x1 mm; matrix =: 256x256, acquisition time [T] = 9.23 min), which were used for tissue segmentation and alignments.
	For the Cyberball Game (Eisenberg et al. 2003), three functional scans, each lasting 3 minutes and 29 seconds were acquired with a T2*-weighted gradient echo epi sequence (19 axial slices; slice thickness: 4.0 mm; TR = 3000ms; TE = 25ms; FA = 90°, FOV = 200 mm; matrix = 64x64; VS= 3.1x3.1x4.0 mm; T=5.5 min). For the Go-NoGo Task, all blocks were recorded with a single T2*-weighted gradient echo epi sequence (TR = 2090ms; TE = 30 ms ; FA = 90°; FOV=224 mm; matrix: 64x64; voxel = 3.5x3.5x3.5 mm; T=6.27 min). In task-based fMRI, stimuli were displayed on an MRI-compatible liquid crystal screen at the rear of the scanner, viewable on a mirror inside the MRI bore.

Anatomical data preprocessing
The T1-weighted (T1w) image was corrected for intensity non-uniformity (INU) with N4BiasFieldCorrection [1], distributed with ANTs 2.2.0 [2], RRID:SCR_004757, and used as an anatomical reference throughout the workflow. 
The T1w-image was then skull-stripped with a Nipype implementation of the antsBrainExtraction.sh workflow (from ANTs), using OASIS30ANTs as target template. Brain tissue segmentation of cerebrospinal fluid (CSF), white-matter (WM) and gray-matter (GM) was performed on the brain-extracted T1w using fast (FSL 5.0.9) [3]. Volume-based spatial normalization to standard space [ICBM 152 Nonlinear Asymmetrical template version 2009c; , 4] was performed through nonlinear registration with antsRegistration (ANTs 2.2.0), using brain-extracted versions of both T1w reference and the T1w template. 

Functional image preprocessing
Acquired images were visually inspected for artifacts, including irrecoverable signal dropout derived from magnetic distortions across regions of interest, excessive N/2 ghosting in fMRI scans, and ringing due to head motion in T1w images. 
	For both Cyberball Games and Go-NoGo fMRI BOLD runs, preprocessing was performed using fMRIPrep 1.4.1 [5–7]. First, a reference volume and its skull-stripped version were generated using a custom methodology of fMRIPrep. The BOLD reference was then co-registered to the T1w reference using flirt [FSL 5.0.9; , 8] which implements boundary-based registration [9] cost-function. Co-registration was configured with nine degrees of freedom to account for distortions remaining in the BOLD reference. Head-motion parameters with respect to the BOLD reference (transformation matrices, and six corresponding rotation and translation parameters) are estimated before any spatiotemporal filtering using mcflirt [FSL 5.0.9; , 10]. BOLD runs were slice-time corrected using 3dTshift from AFNI [11]. The BOLD time-series were resampled into standard space (MNI152NLin2009cAsym). Additionally, a set of physiological regressors were extracted to allow for component-based noise correction [CompCor; 12]. Principal components are estimated after high-pass filtering the preprocessed BOLD time-series (using a discrete cosine filter with 128s cut-off) and are calculated within the intersection of a subcortical mask and the union of cerebrospinal fluid and white matter masks calculated in T1w space, after their projection to the native space of each functional run (using the inverse BOLD-to-T1w transformation). Alongside the corresponding preprocessed data, fMRIprep generated HTML reports for each subject. These reports were systematically screened to ensure adequate quality of preprocessed data (alignment of BOLD and T1w, acceptable brain masks, etc.). 
	Following preprocessing, the first 6 volumes were discarded to account for spin saturation effects. We then conducted nuisance regression (nuisance regressors included 6 translation and rotation motion parameters, their first derivatives, and aCompCor components 0-5).

Neuroimaging analysis
Within-subject contrasts maps were obtained with Nistat v0.0.1b1 (https://nistats.github.io/), a Python module for functional MRI statistical analysis leveraging Nilearn v0.6.0 [13]. Contrast maps of interests were derived from a block-designed model, where block types were entered as regressors into a general linear model applied on the preprocessed and denoised fMRI data set of each participant. The Nistat function FirstLevelModel estimated HRF using the finite impulse response (FIR) basis set [14] and applied a 6-mm FWHM Gaussian filter. For the Cyberball Game, we calculated an inclusion and an exclusion contrast, using the "Passive viewing" condition as the control condition. As social exclusion was run only after 1 minute in the final round, we used the final 90 seconds of the third round to calculate the exclusion contrast. Accordingly, the social inclusion contrast used the whole second round ("Social Inclusion") and the first minute of the third round. For the Go-NoGo Task, the contrast of interest was NoGo vs. Go blocks, reflecting activity when the task demands cognitive inhibition as opposed to a simple motor response. Each contrast map was mean-centered and normalized to enable group analyses.
	Between-participant whole-brain analyses were conducted with AFNI’s 3dMVM [15], a program that performed voxel-wise ANCOVA-style computations. Each group-related statistical map was controlled for categorical (sex) and numerical covariates (age, IQ, both normalized). Significance thresholds were set at voxel level p-uncorrected < 0.005, which is more stringent than thresholds used with similar group sizes with similar paradigms [16, 17]. Additionally, we examined results set at a voxel level p-uncorrected <0.001 in order establish the robustness of our findings. The resulting statistical maps were corrected for multiple comparisons at p-corrected <0.05 using AFNI’s 3dClustsim algorithm.  Residuals maps post-generalized linear modeling were used to compute the parameters of the spatial autocorrelation function (ARF) [18]. The output was provided by AFNI’s 3dFWHMx, which uses mixed Gaussian/mono-exponential model (median values for Go-NoGo: 0.85, 3.29, 15.61; Cyberball: 0.91, 3.48, 23.77). This approach computes the minimum cluster size to mitigate bias of distribution in the first level statistical map due to the hypothesis of not-normal distribution [19].
	To address replicability issues regarding single modality fMRI [18], we also examined results with a voxel-level threshold p-uncorrected < 0.001; the results remained largely consistent, but several regions were not significant at that level (see Results). The cluster size surviving whole brain correction, using a grey-matter mask, was determined to be k>504 for Go-NoGo, and k>517 for Cyberball Game. Post-hoc pairwise analyses were only conducted in clusters that were found to be significant at the three-group comparison level in order to limit false positives.
	To extract values in significant clusters we used Nilearn’s NiftiLabelsMasker function and AFNI’s Daemon Atlas for anatomical location (coordinates are reported in MNI Space). Normalized individual contrast coefficients (betas) were extracted from significant clusters for each contrast.
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2. Supplementary Tables

sTable 1: List of medication in patients (patient controls and suicide attempters)

	
	Total 
(PC and SA, n=64)

	ANTIDEPRESSANTS
	

	Bupropion (n)
	<5

	Dose range, mg/day (min/max)
	150/150

	Ciitalopram (n)
	6

	Dose range, mg/day (min/max)
	10/40

	Escitalopram (n)
	9

	Dose range, mg/day (min/max)
	43966

	Sertraline (n)
	7

	Dose range, mg/day (min/max)
	25/200

	Fluoxetine (n)
	11

	Dose range, mg/day (min/max)
	10/50

	Venlafaxine (n)
	1

	Dose range, mg/day (min/max)
	112.5/112.5

	
	

	ADJUNCT NEUROLEPTICS
	

	Risperidone (n)
	2

	Dose range, mg/day (min/max)
	1/1

	Quetiapine (n)
	19

	Dose range, mg/day (min/max)
	6.25/50

	Aripiprazole (n)
	2

	Dose range, mg/day (min/max)
	5-15

	Lurasidone (n)
	1

	Dose range, mg/day (min/max)
	80

	
	

	MOOD STABILIZER
	

	Gabapentine (n)
	1

	Dose range, mg/day (min/max)
	600/600

	Lamotrigine (n)
	3

	Dose range, mg/day (min/max)
	75/400

	
	

	BENZODIAZEPINE
	

	Alprazolam (n)
	1

	Dose range, mg/day (min/max)
	0.25/0.25

	Clonazepam (n)
	1

	Dose range, mg/day (min/max)
	0.25/0.25

	Zopiclone (n)
	1

	Dose range, mg/day (min/max)
	7.5/7.5

	
	

	STIMULANTS
	

	Atomoxetine (n)
	3

	Dose range, mg/day (min/max)
	20/30

	Amphetamine (n)
	6

	Dose range, mg/day (min/max)
	25/60

	Methylphenidate (n)
	4

	Dose range, mg/day (min/max)
	10/90





sTable 2: Comparison of sociodemographic variables between included and missing participants. 

	
	Included Participants 
(n=96)
	Missing 
Participants
	T-test / Chi-Square

	
	
	(n=9)
	t/χ2, p-value 

	Age
   Mean (sd)
	
15.84 (1.40)
	
15.67 (1.39)
	
t=-0.35, p=0.73

	Sex
	 
	 
	 

	   Female, n (%)
	75 (78)
	5 (56)
	1.23, p=0.26

	   Male, n (%)
	21 (22)
	4 (44)
	 

	Ethnicity
	 
	 
	 

	   Asian, n (%)
	3 (3)
	0 (0)
	χ2=0, p=1

	   Black/Afro-American, n (%)
	6 (6)
	2 (22)
	χ2=1.58, p=0.21

	   White, n (%)
	63 (66)
	6 (66)
	χ2=0, p=1

	   Latinx/Hispanic, n (%)
	3 (3)
	0 (0)
	χ2=0, p=1

	   First Nations, n (%)
	9 (9)
	1 (11)
	χ2=0, p=1

	   Multiethnic, n (%)
	5 (5)
	0 (0)
	χ2=0, p=1

	   Other, n (%)
	10 (10)
	0 (0)
	χ2=0.18, p=1

	Parental Education
	 
	 
	 

	   Elementary, n (%)
	11 (11)
	0 (0)
	χ2=0.25, p=0.61

	   High School, n (%)
	17 (18)
	5 (55)
	χ2=5.01, p=0.02

	   College, n (%)
	13 (13)
	2 (22)
	χ2=0.05, p=0.83

	   University, n (%)
	54 (56)
	2 (22)
	χ2=2.58, p=0.11





sTable 3: Correlations between socio-demographic and clinical variables with behavioral and neuroimaging variables from the Cyberball Game and Go-NoGo Task 

	
	Sex1
	Age2
	IQ3
	BDI4
	BIS4

	
	t, p-value
	, p-value
	, p-value
	, p-value
	, p-value

	Cyberball Game
	
	
	
	
	

	Need-Threat Scale
	
	
	
	
	

	    Belonging
	-1.58, p=0.6
	-0.05, p=1.0
	-0.05, p=1.0
	-0.35, p<0.005*
	-0.23, p=0.15

	    Self-Esteem
	0.43, p=1.0
	-0.03, p=1.0
	0.01, p=1.0
	-0.49, p<0.005*
	-0.27, p=0.045*

	    Significant Existence
	-0.89, p=1.0
	-0.08, p=1.0
	-0.04, p=1.0
	-0.44, p<0.005*
	-0.24, p=0.1

	    Control
	-0.07, p=1.0
	0.02, p=1.0
	0.16, p=0.6
	-0.28, p=0.04*
	-0.15, p=0.8

	    Total Score
	-0.60, p=1.0
	-0.04, p=1.0
	0.02, p=1.0
	-0.47, p<0.005*
	-0.27, p=0.05*

	fMRI Neuroimaging: Significant clusters
	

	Contrast: Inclusion - Control

	    Left Insula
	-1.11, p=1.0
	-0.10, p=1.0
	-0.04, p=1.0
	-0.38, p=0.0008*
	-0.20, p=0.4

	Contrast: Exclusion – Control

	    Left Inferior Frontal Gyrus
	1.41, p=1.0
	0.06, p=1.0
	-0.03, p=1.0
	-0.30, p=0.02
	0.04, p=1.0

	    Right Middle Frontal Gyrus
	-1.36, p=0.9
	-0.04, p=1.0
	-0.007, p=1.0
	-0.25, p=0.1
	-0.08, p=1.0

	    Right Inferior Frontal Gyrus
	1.34, p=0.95
	0.06, p=1.0
	0.04, p=1.0
	-0.12, p=1.0
	-0.22, p=0.2

	
	
	
	
	
	

	Go-NoGo Task
	
	
	
	
	

	Response Times
	
	
	
	
	

	    Go Blocks
	t=0.58, p=1.0
	-0.01, p=1.0
	0.03, p=1.0
	-0.02, p=0.84
	0.03, p=1.0

	    NoGo Blocks
	t=0.15, p=1.0
	0.14, p=0.9
	0.25, p=0.09
	-0.21, p=0.25
	-0.07, p=1.0

	Errors
	
	
	
	
	

	    Omissions (Go Blocks)
	t=0.31, p=1.0
	0.04, p=1.0
	-0.10, p=1.0
	0.10, p=1.0
	0.11, p=1.0

	    Omissions (NoGo Blocks)
	t=-1.33, p=0.85
	0.19, p=0.35
	-0.11, p=1.0
	0.09, p=1.0
	0.16, p=0.8

	    Commissions
	t=0.26, p=1.0
	-0.28, p=0.04*
	-0.24, p=0.1
	0.21, p=0.25
	0.17, p=0.6

	fMRI Neuroimaging: Significant clusters

	    Right Precentral Gyrus
	-1.76, p=0.7
	0.17, p=0.8
	0.02, p=1.0
	-0.11, p=1.0
	-0.07, p=1.0

	    Left Precentral Gyrus
	-0.36, p=1.0
	0.01, p=1.0
	-0.01, p=1.0
	0.26, p=1.0
	0.35, p=1.0

	    Left Inferior Frontal Gyrus
	-1.84, p=0.6
	0.13, p=1.0
	-0.03, p=1.0
	0.23, p=1.0
	-0.17, p=1.0

	    Right Fusiform Gyrus
	-0.11, p=1.0
	r=0.15, p=1.0
	-0.1, p=1.0
	-0.01, p=1.0
	0.24, p=1.0



*p<0.05, p-values were adjusted with Bonferroni correction. 
For the Need-Threat Scale, Bonferroni correction was performed for 5 variables (Belonging, Self-Esteem, Significant Existence, Control, Total Score). For the Go-NoGo Task, Bonferroni correction was performed for 5 variables (Go Blocks Response Times, Response Times for NoGo Blocks, Omissions errors in Go Blocks, Omission errors in NoGo Blocks, Comission errors). For fMRI Neuroimaging, Bonferonni correction was peformed for 8 significant clusters obtained from both tasks (0.08/8=0.00625).


1. Controlling for age, and IQ.
2. Controlling for sex, and IQ.
3. Controlling for age, and sex.
4. Controlling for age, sex, and IQ.




sTable 4: Correlations between clinical variable related to suicide attempts (SA group) with behavioral and neuroimaging variables from the Cyberball Game and Go-NoGo Task 


	
	Age of first suicide attempt1
	Number of suicide attempts1
	Recency of last suicide attempt
(in months)1

	
	, p-value
	, p-value
	, p-value

	
Cyberball 
	
	
	

	Need-Threat Scale
	
	
	

	    Belonging
	-0.20, p=1.0
	0.33, p=0.5
	-0.10, p=1.0

	    Self-Esteem
	-0.12, p=1.0
	0.48, p=0.05*
	-0.05, p=1.0

	    Significant Existence
	-0.26, p=0.8
	0.48, p=0.06
	-0.19, p=1.0

	    Control
	-0.15, p=1.0
	-0.19, p=1.0
	0.28, p=0.7

	    Total
	-0.22, p=1.0
	0.36, p=0.3
	-0.04, p=1.0

	fMRI Neuroimaging: Significant clusters

	Contrast: Inclusion - Control
	
	
	

	    Left Insula
	-0.04, p=1.0
	0.24, p=1.0
	-0.13, p=0.49

	Contrast: Exclusion - Control
	
	
	

	    Left Inferior Frontal Gyrus
	0.19, p=1.0
	-0.17, p=0.38
	-0.03, p=0.90

	    Right Middle Frontal Gyrus
	0.18, p=1.0
	-0.20, p=0.30
	0.16, p=0.42

	    Right Inferior Frontal Gyrus
	0.25, p=1.0
	-0.14, p=0.47
	0.05, p=0.82

	
	
	
	

	Go-NoGo
	
	
	

	Response Times
	
	
	

	    Go Blocks
	-0.22, p=1.0
	0.36, p=0.3
	-0.04, p=1.0

	    NoGo Blocks
	-0.20, p=1.0
	0.33, p=0.5
	-0.10, p=1.0

	Errors
	
	
	

	    Omissions (Go Blocks)
	-0.12, p=1.0
	0.48, p=0.05
	-0.05, p=1.0

	    Omissions (NoGo Blocks)
	-0.26, p=0.9
	0.48, p=0.05
	-0.19, p=1.0

	    Commissions
	-0.15, p=1.0
	-0.19, p=1.0
	0.28, p=0.7

	fMRI Neuroimaging: Significant clusters

	    Right Precentral Gyrus
	-0.11, p=1.0
	-0.07, p=1.0
	-0.17, p=1.0

	    Left Precentral Gyrus
	0.26, p=1.0
	0.35, p=0.6
	0.03, p=1.0

	    Left Inferior Frontal Gyrus
	0.23, p=1.0
	-0.17, p=1.0
	0.02, p=1.0

	    Right Fusiform Gyrus
	-0.01, p=1.0
	0.24, p=1.0
	0.00, p=1.0



*p<0.05, p-values were adjusted with Bonferroni correction. 
For the Need-Threat Scale, Bonferroni correction was performed for 5 variables (Belonging, Self-Esteem, Significant Existence, Control, Total Score). For the Go-NoGo Task, Bonferroni correction was performed for 5 variables (Go Blocks Response Times, Response Times for NoGo Blocks, Omissions errors in Go Blocks, Omission errors in NoGo Blocks, Comission errors). For fMRI Neuroimaging, Bonferonni correction was peformed for 8 significant clusters obtained from both tasks (0.08/8=0.00625).


1. Controlling for age, sex, and IQ.














sTable 5: Group differences in functional Magnetic Resonance Imaging elicited by the Go-NoGo Task and Cyberball Game (3 contrasts, voxel threshold p<0.001; Cluster correction p<0.05)


	 
	 
	 
	 
	Size
	Peak voxel
	

	Region
	Brodmann Area
	Side
	Voxels (n)
	Coordinates [x, y, z]
	Statistics (F or t)

	Contrast: Inclusion – Control condition (Cyberball Game)1

	Insula 
	13
	L
	337
	[-36,6,8]
	F=12.3

	
	
	
	
	
	
	

	Contrast: Exclusion – Control condition (Cyberball Game)2

	 Superior Frontal Gyrus
	9
	R
	249
	[34,-40,32]
	F=11.5

	Contrast: NoGo vs. Go  (Go-Nogo task)1

	Precentral Gyrus
	6/9
	R
	1246
	[37,-1,27]
	F=15.6

	Precentral Gyrus
	6
	L
	281
	[-47,6,32]
	F=9.2

	
	
	
	
	
	
	


1. Cluster size threshold: n=235 voxels
2. Cluster size threshold: n=243 voxels

R=right, L=left; SA: Suicide attempters; PC: Patient controls; HC: Healthy controls






sTable 6: Correlations between neural activation for the two contrasts of Cyberball Game and Need-Threat Scale variables following Cyberball Game in all participants.
	
	Need-Thread Scale

	
	Total1
	Belonging1
	Self-Esteem1
	Significant Existence1
	Sense of Control1

	
	, p-value
	, p-value
	, p-value
	, p-value
	, p-value

	Contrast: Inclusion - Control

	Left Insula
	0.29, p=0.04*
	0.33, p=0.008*
	0.18, p=0.7
	0.34, p=0.007*
	0.08, p=1.0

	Contrast: Exclusion – Control

	Left Inferior Frontal Gyrus
	0.19, p=0.6
	0.21, p=0.3
	0.17, p=0.8
	0.10, p=1.0
	0.19, p=0.6

	Right Middle Frontal Gyrus
	0.10, p=1.0
	0.05, p=1.0
	0.21, p=0.3
	0.03, p=1.0
	0.07, p=1.0

	Right Inferior Frontal Gyrus
	0.06, p=1.0
	0.04, p=1.0
	0.11, p=1.0
	0.11, p=1.0
	0.17, p=0.8




*p<0.05, p-values were adjusted with Bonferroni correction for 8 significant clusters obtained from both tasks.

1. Controlling for age, sex, and IQ.


sTable 7: Correlations between neural activition for the Nogo vs. Go contrast and Go-NoGo behavioral performance in all participants.
	
	Response Times (ms) 
	Number of Errors 

	
	Go Blocks 1
	NoGo Blocks 1
	Omissions -
Go Blocks 1
	Omissions -
NoGo Blocks 1
	Commissions 1

	
	, p-value
	, p-value
	, p-value
	, p-value
	, p-value

	Right Precentral Gyrus
	0.17, p=0.9
	0.16, p=1.0
	0.12, p=1.0
	0.23, p=0.2
	0.00, p=1.0

	Left Precentral Gyrus
	0.23, p=0.24
	0.30, p=0.03*
	0.12, p=1.0
	0.07, p=1.0
	-0.20, p=0.4

	Left Inferior Frontal Gyrus
	-0.07, p=1.0
	-0.07, p=1.0
	0.05, p=1.0
	-0.05, p=1.0
	0.05, p=1.0

	Right Fusiform Gyrus
	0.06, p=1.0
	0.01, p=1.0
	0.00, p=1.0
	-0.09, p=1.0
	0.05, p=1.0



*p<0.05, p-values were adjusted with Bonferroni correction for 8 significant clusters obtained from both tasks.

1. Controlling for age, sex, and IQ..


Supplementary Figure 1: Correlation matrix of BOLD signals extracted in regions significantly different across all three groups (SA, PC, HC) in the Go-NoGo Task and Cyberball Game (All participants).
[image: Graphical user interface

Description automatically generated]
Numbers represented in the correlation matrix are Pearson’s correlation coefficients (r). Significant level was set at p = 0.05/7 (Bonferonni’s correction for 7 contrast-to-contrast comparisons). Non-significant correlations are crossed out. 

Significant correlations:
Right Precentral Gyrus (GoNo-Go) – Left Prencentral Gyrus (GoNo-Go): r=0.36, p=0.002
Right Fusiform Gyrus (GoNo-Go) – Left Inferior Frontal Gyrus (GoNo-Go): r=0.43, p=0.0005
Left Insula (Inclusion, Cyberball) – Right Precentral Gyrus (GoNo-Go): r=-0.32, p= 0.00002
 	

Abbreviations.
Hemispheres: R = Right, L = Left.  
Functional Tasks: GNG = Go-NoGo Task, CB = Cyberball Game. 
Contrasts: GNG = NoGo vs Go contrast in the Go-NoGo Task, Exclusion = Exclusion vs. Control contrast in the Cyberball Game, Inclusion = Inclusion vs. Control contrast in the Cyberball Game. 
Brain Regions: IFG = Inferior Frontal Gyrus, MFG = Middle Frontal Gyrus.
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