[Type text]	[Type text]	[Type text]

	
[bookmark: _GoBack]SUPPLEMENTARY MATERIAL
Abbreviations
	Precentral_L
	------
	Left precentral gyrus

	Precentral_R
	------
	Right precentral gyrus

	Frontal_Sup_L
	------
	Left superior frontal gyrus, dorsolateral

	Frontal_Sup_R
	------
	Right superior frontal gyrus, dorsolateral

	Frontal_Sup_Orb_L
	------
	Left superior frontal gyrus, orbital part

	Frontal_Sup_Orb_R
	------
	Right superior frontal gyrus, orbital part

	Frontal_Mid_L
	------
	Left middle frontal gyrus, lateral part

	Frontal_Mid_R
	------
	Right middle frontal gyrus, lateral part

	Frontal_Mid_Orb_L
	------
	Left middle frontal gyrus, orbital part

	Frontal_Mid_Orb_R
	------
	Right middle frontal gyrus, orbital part

	Frontal_Inf_Oper_L
	------
	Left opercular part of inferior frontal gyrus

	Frontal_Inf_Oper_R
	------
	Right opercular part of inferior frontal gyrus

	Frontal_Inf_Tri_L
	------
	Left area triangularis

	Frontal_Inf_Tri_R
	------
	Right area triangularis

	Frontal_Inf_Orb_L
	------
	Left orbital part of inferior frontal gyrus

	Frontal_Inf_Orb_R
	------
	Right orbital part of inferior frontal gyrus

	Rolandic_Oper_L
	------
	Left rolandic operculum

	Rolandic_Oper_R
	------
	Right rolandic operculum

	Supp_Motor_Area_L
	------
	Left supplementary motor area

	Supp_Motor_Area_R
	------
	Right supplementary motor area

	Olfactory_L
	------
	Left olfactory cortex

	Olfactory_R
	------
	Right olfactory cortex

	Frontal_Sup_Medial_L
	------
	Left superior frontal gyrus, medial part

	Frontal_Sup_Medial_R
	------
	Right superior frontal gyrus, medial part

	Frontal_Med_Orb_L
	------
	Left superior frontal gyrus, medial orbital part

	Frontal_Med_Orb_R
	------
	Right superior frontal gyrus, medial orbital part

	Rectus_L
	------
	Left gyrus rectus

	Rectus_R
	------
	Right gyrus rectus

	Insula_L
	------
	Left insula

	Insula_R
	------
	Right insula

	Cingulum_Ant_L
	------
	Left anterior cingulate gyrus

	Cingulum_Ant_R
	------
	Right anterior cingulate gyrus

	Cingulum_Mid_L
	------
	Left middle cingulate

	Cingulum_Mid_R
	------
	Right middle cingulate

	Cingulum_Post_L
	------
	Left posterior cingulate gyrus

	Cingulum_Post_R
	------
	Right posterior cingulate gyrus

	Hippocampus_L
	------
	Left hippocampus

	Hippocampus_R
	------
	Right hippocampus

	ParaHippocampal_L
	------
	Left parahippocampal gyrus

	ParaHippocampal_R
	------
	Right parahippocampal gyrus

	Amygdala_L
	------
	Left amygdala

	Amygdala_R
	------
	Right amygdala

	Calcarine_L
	------
	Left calcarine sulcus

	Calcarine_R
	------
	Right calcarine sulcus

	Cuneus_L
	------
	Left cuneus

	Cuneus_R
	------
	Right cuneus

	Lingual_L
	------
	Left lingual gyrus

	Lingual_R
	------
	Right lingual gyrus

	Occipital_Sup_L
	------
	Left superior occipital

	Occipital_Sup_R
	------
	Right superior occipital

	Occipital_Mid_L
	------
	Left middle occipital

	Occipital_Mid_R
	------
	Right middle occipital

	Occipital_Inf_L
	------
	Left inferior occipital

	Occipital_Inf_R
	------
	Right inferior occipital

	Fusiform_L
	------
	Left fusiform gyrus

	Fusiform_R
	------
	Right fusiform gyrus

	Postcentral_L
	------
	Left postcentral gyrus

	Postcentral_R
	------
	Right postcentral gyrus

	Parietal_Sup_L
	------
	Left superior parietal lobule

	Parietal_Sup_R
	------
	Right superior parietal lobule

	Parietal_Inf_L
	------
	Left inferior parietal lobule

	Parietal_Inf_R
	------
	Right inferior parietal lobule

	SupraMarginal_L
	------
	Left supramarginal gyrus

	SupraMarginal_R
	------
	Right supramarginal gyrus

	Angular_L
	------
	Left angular gyrus

	Angular_R
	------
	Right angular gyrus

	Precuneus_L
	------
	Left precuneus

	Precuneus_R
	------
	Right precuneus

	Paracentral_Lobule_L
	------
	Left paracentral lobule

	Paracentral_Lobule_R
	------
	Right paracentral lobule

	Caudate_L
	------
	Left caudate nucleus

	Caudate_R
	------
	Right caudate nucleus

	Putamen_L
	------
	Left putamen

	Putamen_R
	------
	Right putamen

	Pallidum_L
	------
	Left globus pallidus

	Pallidum_R
	------
	Right globus pallidus

	Thalamus_L
	------
	Left thalamus

	Thalamus_R
	------
	Right thalamus

	Heschl_L
	------
	Left transverse temporal gyri

	Heschl_R
	------
	Right transverse temporal gyri

	Temporal_Sup_L
	------
	Left superior temporal gyrus

	Temporal_Sup_R
	------
	Right superior temporal gyrus

	Temporal_Pole_Sup_L
	------
	Left superior temporal pole

	Temporal_Pole_Sup_R
	------
	Right superior temporal pole

	Temporal_Mid_L
	------
	Left middle temporal gyrus

	Temporal_Mid_R
	------
	Right middle temporal gyrus

	Temporal_Pole_Mid_L
	------
	Left middle temporal pole

	Temporal_Pole_Mid_R
	------
	Right middle temporal pole

	Temporal_Inf_L
	------
	Left inferior temporal gyrus

	Temporal_Inf_R
	------
	Right inferior temporal gyrus


Table S1. Structural graph theory properties of LLD subjects and controls
	AUC of graph theory properties
	LLD
	Controls
	t-statistics

	
	(n=31)
	(n=23)
	

	Nodal Strength
	
	
	

	Temporal_Mid_R
	0.121 (0.023)
	0.110 (0.038)
	0.647

	Amygdala_R
	0.189 (0.062)
	0.179 (0.062)
	0.597

	Fusiform_R
	0.257 (0.066)
	0.250 (0.065)
	0.361

	Lingual_R
	0.211 (0.047)
	0.217 (0.048)
	0.475

	Occipital_Inf_R
	0.071 (0.038)
	0.063 (0.024)
	0.963

	Occipital_Mid_R
	0.144 (0.067)
	0.127 (0.045)
	1.023

	Occipital_Sup_R
	0.310 (0.080)
	0.285 (0.061)
	1.262

	Calcarine_R
	0.372 (0.058)
	0.364 (0.072)
	0.423

	Frontal_Med_Orb_R
	0.143 (0.061)
	0.124 (0.040)
	1.269

	Pallidum_L
	0.218 (0.063)
	0.182 (0.044)
	2.356

	Nodal Betweenness Centrality
	
	
	

	Temporal_Mid_R
	2.997 (1.527)
	2.667 (1.502)
	0.791

	Amygdala_R
	5.580 (3.366)
	4.541 (2.744)
	1.211

	Fusiform_R
	4.219 (2.482)
	3.798 (2.295)
	0.635

	Lingual_R
	3.454 (1.287)
	3.359 (1.619)
	0.241

	Occipital_Inf_R
	0.250 (0.520)
	0.172 (0.236)
	0.667

	Occipital_Mid_R
	1.928 (2.069)
	2.194 (2.278)
	0.448

	Occipital_Sup_R
	6.543 (3.031)
	5.115 (2.934)
	1.734

	Calcarine_R
	5.223 (2.595)
	4.480 (2.100)
	1.126

	Frontal_Med_Orb_R
	1.379 (0.933)
	1.272 (1.018)
	0.407

	Pallidum_L
	4.745 (1.963)
	3.913 (2.153)
	1.479



Means with standard deviations in parentheses are presented. The t-statistics of each two sample t-test is also reported.
None of the t-tests survived adjusted p at 0.05 significance level.
LLD = Late-life Depression.

Table S2. Pearson’s correlation between functional connections of nodal pairs and scores in UCLA-Loneliness Scale in LLD and controls during Neutral task condition
	
	
	Pearson’s R

	Nodal region i
	Nodal region j
	LLD
(n=27)
	Controls
(n=20)

	Frontal_Sup_L
	Frontal_Inf_Tri_L
	-0.33
	0.53

	Precentral_R
	Olfactory_L
	0.00
	0.44

	Frontal_Inf_Oper_R
	Olfactory_R
	0.00
	0.44

	Frontal_Inf_Tri_L
	Olfactory_R
	-0.29
	0.44

	Precentral_L
	Frontal_Sup_Medial_L
	-0.19
	0.64

	Olfactory_R
	Frontal_Sup_Medial_L
	-0.42
	0.44

	Frontal_Mid_Orb_L
	Frontal_Sup_Medial_R
	-0.42
	0.38

	Rolandic_Oper_L
	Frontal_Sup_Medial_R
	-0.38
	0.55

	Rolandic_Oper_R
	Frontal_Sup_Medial_R
	-0.26
	0.55

	Olfactory_L
	Frontal_Sup_Medial_R
	-0.29
	0.44

	Olfactory_R
	Frontal_Sup_Medial_R
	-0.29
	0.44

	Rolandic_Oper_L
	Frontal_Med_Orb_R
	-0.16
	0.57

	Rolandic_Oper_R
	Rectus_L
	-0.24
	0.53

	Frontal_Sup_L
	Rectus_R
	-0.55
	0.32

	Rolandic_Oper_R
	Rectus_R
	-0.46
	0.55

	Frontal_Sup_Medial_L
	Rectus_R
	-0.55
	0.31

	Frontal_Sup_Medial_R
	Insula_L
	-0.30
	0.55

	Frontal_Sup_Medial_R
	Insula_R
	-0.36
	0.55

	Supp_Motor_Area_R
	Cingulum_Ant_L
	-0.11
	0.58

	Frontal_Inf_Oper_L
	Cingulum_Ant_R
	-0.12
	0.72

	Frontal_Sup_Orb_L
	Cingulum_Mid_L
	-0.38
	0.50

	Frontal_Sup_Orb_L
	Cingulum_Mid_R
	-0.28
	0.57

	Frontal_Inf_Tri_R
	Hippocampus_L
	0.00
	0.44

	Cingulum_Ant_R
	Hippocampus_L
	-0.05
	0.56

	Olfactory_L
	Hippocampus_R
	-0.41
	0.42

	Precentral_L
	ParaHippocampal_L
	-0.29
	0.59

	Frontal_Sup_L
	ParaHippocampal_L
	-0.42
	0.54

	Frontal_Inf_Oper_R
	ParaHippocampal_L
	-0.35
	0.53

	Frontal_Inf_Tri_R
	ParaHippocampal_L
	-0.35
	0.53

	Rolandic_Oper_R
	ParaHippocampal_L
	-0.46
	0.36

	Frontal_Sup_Medial_L
	ParaHippocampal_L
	-0.24
	0.70

	Cingulum_Ant_R
	Amygdala_L
	-0.06
	0.63

	Frontal_Inf_Orb_L
	Cuneus_L
	-0.37
	0.54

	Frontal_Inf_Orb_L
	Occipital_Sup_L
	-0.34
	0.54

	Insula_L
	Occipital_Sup_L
	-0.33
	0.46

	Cingulum_Ant_L
	Occipital_Sup_L
	0.02
	0.61

	Frontal_Inf_Orb_L
	Occipital_Sup_R
	-0.32
	0.45

	Lingual_L
	Fusiform_R
	-0.30
	0.50

	Occipital_Sup_R
	Fusiform_R
	-0.15
	0.65

	Occipital_Inf_L
	Fusiform_R
	-0.31
	0.48

	Frontal_Sup_Medial_L
	Postcentral_L
	-0.23
	0.63

	Frontal_Inf_Orb_L
	SupraMarginal_L
	-0.21
	0.51

	ParaHippocampal_L
	SupraMarginal_L
	-0.42
	0.46

	Frontal_Mid_Orb_L
	SupraMarginal_R
	0.01
	0.64

	Cuneus_R
	SupraMarginal_R
	-0.23
	0.64

	Lingual_R
	SupraMarginal_R
	-0.04
	0.64

	Occipital_Sup_R
	SupraMarginal_R
	-0.21
	0.64

	Frontal_Inf_Oper_L
	Angular_L
	-0.42
	0.42

	Rolandic_Oper_R
	Angular_L
	-0.15
	0.55

	Fusiform_L
	Angular_L
	-0.35
	0.42

	SupraMarginal_R
	Angular_L
	-0.14
	0.59

	Frontal_Inf_Orb_L
	Angular_R
	-0.35
	0.44

	Insula_L
	Angular_R
	-0.34
	0.46

	ParaHippocampal_L
	Angular_R
	-0.35
	0.44

	SupraMarginal_L
	Angular_R
	-0.28
	0.63

	Frontal_Sup_Medial_L
	Precuneus_L
	-0.02
	0.75

	Frontal_Sup_L
	Caudate_L
	-0.35
	0.43

	Frontal_Mid_L
	Caudate_L
	-0.28
	0.53

	Frontal_Inf_Oper_R
	Caudate_L
	0.00
	0.54

	Frontal_Sup_Medial_R
	Caudate_L
	-0.23
	0.55

	Angular_R
	Caudate_L
	0.13
	0.64

	Frontal_Inf_Oper_R
	Caudate_R
	0.00
	0.54

	Frontal_Inf_Tri_L
	Caudate_R
	-0.29
	0.54

	Frontal_Sup_Medial_R
	Caudate_R
	-0.29
	0.54

	Cingulum_Ant_R
	Caudate_R
	-0.29
	0.55

	Frontal_Sup_Medial_R
	Putamen_L
	-0.32
	0.84

	Precuneus_L
	Putamen_L
	-0.18
	0.52

	Precuneus_R
	Putamen_L
	-0.33
	0.50

	Amygdala_L
	Putamen_R
	-0.35
	0.40

	Frontal_Sup_Medial_L
	Pallidum_L
	-0.25
	0.67

	Frontal_Sup_Medial_R
	Pallidum_L
	-0.25
	0.59

	Precuneus_L
	Pallidum_L
	-0.05
	0.57

	Frontal_Mid_Orb_L
	Pallidum_R
	0.03
	0.62

	Angular_R
	Pallidum_R
	0.10
	0.66

	Olfactory_R
	Heschl_L
	-0.42
	0.45

	Frontal_Sup_Medial_R
	Heschl_L
	-0.31
	0.54

	Rectus_R
	Heschl_L
	-0.47
	0.41

	Angular_R
	Heschl_L
	-0.33
	0.45

	Frontal_Inf_Orb_L
	Heschl_R
	-0.24
	0.60

	Frontal_Inf_Orb_R
	Heschl_R
	-0.43
	0.44

	Frontal_Sup_Medial_L
	Heschl_R
	-0.41
	0.44

	Frontal_Sup_Medial_R
	Heschl_R
	-0.41
	0.55

	Frontal_Med_Orb_L
	Heschl_R
	-0.45
	0.48

	Frontal_Med_Orb_R
	Heschl_R
	-0.31
	0.48

	Rectus_R
	Heschl_R
	-0.35
	0.54

	Olfactory_L
	Temporal_Sup_L
	-0.42
	0.63

	Olfactory_R
	Temporal_Sup_L
	-0.42
	0.54

	Frontal_Sup_Medial_R
	Temporal_Sup_L
	-0.27
	0.55

	Rectus_R
	Temporal_Sup_L
	-0.30
	0.56

	Occipital_Sup_L
	Temporal_Sup_L
	-0.35
	0.46

	Fusiform_L
	Temporal_Sup_L
	-0.19
	0.56

	Angular_L
	Temporal_Sup_L
	-0.01
	0.61

	Angular_R
	Temporal_Sup_L
	-0.35
	0.47

	Caudate_L
	Temporal_Sup_L
	-0.29
	0.54

	Caudate_R
	Temporal_Sup_L
	0.00
	0.56

	Olfactory_L
	Temporal_Sup_R
	-0.26
	0.53

	Olfactory_R
	Temporal_Sup_R
	-0.29
	0.45

	Rectus_R
	Temporal_Sup_R
	-0.14
	0.65

	Angular_R
	Temporal_Sup_R
	-0.18
	0.52

	Caudate_L
	Temporal_Sup_R
	0.00
	0.53

	Caudate_R
	Temporal_Sup_R
	0.00
	0.55

	Cuneus_L
	Temporal_Pole_Sup_L
	-0.35
	0.55

	Occipital_Sup_L
	Temporal_Pole_Sup_L
	-0.35
	0.54

	SupraMarginal_L
	Temporal_Pole_Sup_L
	-0.24
	0.63

	Angular_L
	Temporal_Pole_Sup_L
	-0.09
	0.54

	SupraMarginal_R
	Temporal_Pole_Sup_R
	0.00
	0.44

	Pallidum_R
	Temporal_Pole_Sup_R
	0.00
	0.55

	Frontal_Inf_Oper_L
	Temporal_Mid_L
	0.00
	0.68

	Rolandic_Oper_L
	Temporal_Mid_L
	-0.17
	0.70

	Olfactory_L
	Temporal_Mid_L
	-0.22
	0.59

	Caudate_R
	Temporal_Mid_L
	0.00
	0.54

	Heschl_R
	Temporal_Mid_L
	-0.34
	0.61

	Temporal_Sup_L
	Temporal_Mid_L
	-0.26
	0.55

	Temporal_Sup_R
	Temporal_Mid_L
	-0.06
	0.87

	Precentral_L
	Temporal_Pole_Mid_L
	-0.07
	0.55

	Angular_R
	Temporal_Pole_Mid_L
	0.00
	0.44

	Putamen_R
	Temporal_Pole_Mid_L
	0.00
	0.44

	Pallidum_R
	Temporal_Pole_Mid_L
	0.00
	0.53

	Frontal_Sup_Orb_L
	Temporal_Pole_Mid_R
	-0.42
	0.44

	Frontal_Sup_Orb_R
	Temporal_Pole_Mid_R
	-0.17
	0.55

	Frontal_Mid_Orb_L
	Temporal_Pole_Mid_R
	0.00
	0.44

	Frontal_Mid_Orb_R
	Temporal_Pole_Mid_R
	-0.29
	0.55

	Olfactory_L
	Temporal_Pole_Mid_R
	-0.60
	0.58

	Olfactory_R
	Temporal_Pole_Mid_R
	-0.41
	0.55

	Frontal_Med_Orb_R
	Temporal_Pole_Mid_R
	-0.22
	0.63

	Rectus_L
	Temporal_Pole_Mid_R
	-0.21
	0.55

	Rectus_R
	Temporal_Pole_Mid_R
	-0.22
	0.56

	SupraMarginal_L
	Temporal_Pole_Mid_R
	-0.14
	0.53

	Putamen_R
	Temporal_Pole_Mid_R
	0.12
	0.60

	Heschl_L
	Temporal_Pole_Mid_R
	-0.23
	0.53

	Heschl_R
	Temporal_Pole_Mid_R
	-0.46
	0.40

	Frontal_Sup_Medial_L
	Temporal_Inf_L
	-0.21
	0.60


The Pearson’s R of the functional connections between any two nodes (i, j) that were identified to have significant Loneliness by Group interaction are reported for LLD and controls.
LLD = Late-life Depression.



Figure S1. (A) The clusters significantly different between the late-life depression (LLD) group and the controls in Positive minus Neutral contrast are overlaid in Red-Yellow on the corresponding template in standard Montreal Neurological Institute (MNI) space. (B) The clusters significantly different between the LLD group and the controls in Negative minus Neutral contrast are overlaid in Red-Yellow on the corresponding template in standard MNI space. R=right.


Statistical analysis: EPT fMRI data on human and non-human stimuli
FEAT in FSL was used for the analyses of the EPT fMRI data. The preprocessed fMRI data were first entered into first level single-subject analysis. The onset and duration of each trial were convolved with the double-gamma hemodynamic response function to approximate the neural event associated with oxy- and deoxy- hemoglobin changes in the blood flow. A general linear model approach was used, with the six regressors and their temporal derivatives derived from the positive human, positive non-human, negative human, negative non-human, neutral human, and neutral non-human pictures to investigate the individual functional activations in the following two contrast conditions: (1) Positive human minus Positive non-human, and (2) Negative human minus Negative non-human. The results from the two contrast conditions were then brought to the second level group analyses and were analyzed between LLD and the controls by independent t-contrasts using mixed effects high-level modeling (i.e. FLAME 1 of FEAT in FSL). All the t-contrasts adopted the voxel-wise threshold at z >2.3 (p<0.01) and cluster extent threshold at p <0.05. A region of interest (ROI) approach using regression was then adopted to study the association between scores in the LS with the percent signal changes of the regions centered at the peak coordinate (spherical ROI with 4 mm radius) in LLD.
Group comparisons in social affective processing
	The LLD group exhibited larger functional activations during emotional-processing task (EPT) in-scanner within two large clusters in the Positive human minus Positive non-human contrast peaking at (i) left occipital fusiform gyrus (k=4287, Zpeak=3.73, MNI coordinate: -22,-70,-6) and (ii) left middle frontal gyrus (k=2463, Zpeak=3.39, MNI coordinate: -36,28,22) (Figure S2 A); and less functional activation within two large clusters in the Negative human minus Negative non-human contrast peaking at (i) right insular cortex (k=31796, Zpeak=4.39, MNI coordinate: 30,16,-6) and (ii) inferior division of right lateral occipital cortex (k=2403, Zpeak=3.71, MNI coordinate: 26,-88,-28) (Figure S2 B). 
Loneliness and functional activations during social affective processing
The scores in the LS of the LLD group were not associated with the percent signal change of the spherical ROI at the peak coordinate of left occipital fusiform gyrus (b=0.000, se=0.004, p=0.921) and left middle frontal gyrus (b=0.001, se=0.003, p=0.717) in Positive human minus Positive non-human contrast; and were also not associated with right insular cortex (b=0.004, se=0.011, p=0.744) and inferior division of right lateral occipital cortex in the Negative human minus Negative non-human contrast (b=0.000, se=0.003, p=0.913) with HAMD as covariate regressor. 


Figure S2. (A) The clusters significantly different between the late-life depression (LLD) group and the controls in Positive human minus Positive non-human contrast are overlaid in Red-Yellow on the corresponding template in standard Montreal Neurological Institute (MNI) space. (B) The clusters significantly different between the LLD group and the controls in Negative human minus Negative non-human contrast are overlaid in Red-Yellow on the corresponding template in standard MNI space. R=right.


Table S3. Functional graph theory properties of LLD subjects and controls during Positive task condition
	AUC of graph theory properties
	LLD
	Controls
	t-statistics

	
	(n=27)
	(n=20)
	

	Nodal Strength
	
	
	

	Precentral_R
	1.789
	(0.722)
	1.529
	(0.800)
	1.166

	Frontal_Sup_L
	1.420
	(0.855)
	1.500
	(0.765)
	0.329

	Frontal_Sup_R
	1.797
	(0.820)
	1.638
	(0.731)
	0.688

	Frontal_Sup_Orb_L
	1.471
	(0.801)
	1.356
	(0.789)
	0.490

	Frontal_Sup_Orb_R
	1.551
	(0.760)
	1.079
	(0.800)
	2.059

	Frontal_Mid_L
	1.472
	(0.786)
	1.621
	(0.735)
	0.660

	Frontal_Mid_R
	1.687
	(0.867)
	1.859
	(0.753)
	0.710

	Frontal_Mid_Orb_L
	1.497
	(0.759)
	1.694
	(0.854)
	0.835

	Frontal_Mid_Orb_R
	1.414
	(0.726)
	1.211
	(0.828)
	0.893

	Frontal_Inf_Oper_R
	1.871
	(0.812)
	1.689
	(0.844)
	0.749

	Frontal_Inf_Orb_L
	1.633
	(0.671)
	1.454
	(0.785)
	0.843

	Supp_Motor_Area_L
	1.623
	(0.719)
	1.482
	(0.885)
	0.603

	Supp_Motor_Area_R
	1.650
	(0.694)
	1.494
	(0.762)
	0.730

	Frontal_Med_Orb_L
	1.873
	(0.725)
	1.217
	(0.755)
	3.013

	Rectus_R
	1.369
	(0.816)
	1.097
	(0.858)
	1.106

	Cingulum_Post_L
	0.709
	(0.714)
	1.191
	(0.824)
	2.142

	Cingulum_Post_R
	0.568
	(0.566)
	1.097
	(0.747)
	2.765

	Calcarine_L
	1.657
	(0.844)
	1.690
	(0.824)
	0.134

	Occipital_Mid_L
	1.907
	(0.709)
	1.875
	(0.753)
	0.151

	Occipital_Inf_L
	1.273
	(0.727)
	1.476
	(0.790)
	0.913

	Occipital_Inf_R
	1.367
	(0.894)
	1.336
	(0.943)
	0.117

	Fusiform_L
	1.170
	(0.863)
	1.532
	(0.968)
	1.351

	Fusiform_R
	1.039
	(0.674)
	1.421
	(0.899)
	1.663

	Parietal_Sup_R
	1.334
	(0.842)
	1.352
	(0.878)
	0.071

	SupraMarginal_L
	1.753
	(0.752)
	1.705
	(0.798)
	0.208

	Angular_L
	1.556
	(0.808)
	1.622
	(0.759)
	0.284

	Paracentral_Lobule_L
	1.241
	(0.684)
	1.335
	(0.799)
	0.433

	Paracentral_Lobule_R
	1.082
	(0.815)
	1.154
	(0.791)
	0.303

	Thalamus_L
	0.758
	(0.742)
	1.258
	(0.698)
	2.344

	Thalamus_R
	0.800
	(0.716)
	1.277
	(0.640)
	2.364

	Temporal_Mid_L
	1.727
	(0.729)
	1.637
	(0.819)
	0.400

	Temporal_Mid_R
	1.630
	(0.721)
	1.697
	(0.673)
	0.324

	Temporal_Inf_L
	0.987
	(0.791)
	1.512
	(0.851)
	2.177

	
	
	
	

	Nodal Betweenness Centrality
	
	
	

	Precentral_R
	7.233
	(6.309)
	5.759
	(5.993)
	0.809

	Frontal_Sup_L
	10.787
	(19.829)
	7.122
	(9.172)
	0.766

	Frontal_Sup_R
	5.772
	(4.289)
	6.452
	(6.810)
	0.420

	Frontal_Sup_Orb_L
	11.409
	(31.132)
	7.537
	(9.221)
	0.538

	Frontal_Sup_Orb_R
	6.839
	(6.861)
	7.638
	(14.717)
	0.248

	Frontal_Mid_L
	8.245
	(10.232)
	6.860
	(5.823)
	0.543

	Frontal_Mid_R
	6.790
	(5.586)
	5.823
	(4.240)
	0.647

	Frontal_Mid_Orb_L
	5.786
	(6.081)
	7.945
	(9.202)
	0.968

	Frontal_Mid_Orb_R
	5.293
	(4.630)
	4.401
	(4.923)
	0.635

	Frontal_Inf_Oper_R
	9.709
	(10.516)
	10.309
	(7.929)
	0.214

	Frontal_Inf_Orb_L
	8.286
	(7.979)
	8.143
	(7.317)
	0.063

	Supp_Motor_Area_L
	5.456
	(5.216)
	4.227
	(4.708)
	0.832

	Supp_Motor_Area_R
	4.725
	(4.300)
	4.550
	(6.003)
	0.116

	Frontal_Med_Orb_L
	6.351
	(5.668)
	5.193
	(4.322)
	0.763

	Rectus_R
	5.018
	(6.867)
	4.758
	(4.447)
	0.148

	Cingulum_Post_L
	5.237
	(7.548)
	6.007
	(9.715)
	0.306

	Cingulum_Post_R
	4.765
	(16.511)
	5.539
	(8.968)
	0.190

	Calcarine_L
	9.389
	(11.248)
	9.627
	(9.697)
	0.076

	Occipital_Mid_L
	8.134
	(8.883)
	6.534
	(4.323)
	0.742

	Occipital_Inf_L
	10.312
	(26.122)
	8.998
	(19.110)
	0.190

	Occipital_Inf_R
	5.558
	(5.936)
	4.934
	(4.952)
	0.382

	Fusiform_L
	10.254
	(9.502)
	17.871
	(35.147)
	1.078

	Fusiform_R
	9.954
	(7.433)
	19.477
	(54.127)
	0.906

	Parietal_Sup_R
	5.947
	(6.305)
	6.743
	(10.389)
	0.326

	SupraMarginal_L
	8.293
	(13.968)
	7.213
	(9.648)
	0.297

	Angular_L
	5.506
	(6.402)
	13.951
	(18.103)
	2.249

	Paracentral_Lobule_L
	5.488
	(6.818)
	5.609
	(8.234)
	0.055

	Paracentral_Lobule_R
	6.115
	(6.685)
	4.475
	(7.349)
	0.798

	Thalamus_L
	3.838
	(7.236)
	7.546
	(7.605)
	1.700

	Thalamus_R
	5.256
	(8.585)
	5.882
	(5.998)
	0.279

	Temporal_Mid_L
	10.741
	(12.906)
	9.573
	(14.078)
	0.295

	Temporal_Mid_R
	11.779
	(11.210)
	9.743
	(8.224)
	0.686

	Temporal_Inf_L
	9.108
	(12.921)
	8.474
	(8.067)
	0.193


Means with standard deviations in parentheses are presented. The t-statistics of each two sample t-test is also reported.
None of the t-tests survived adjusted p at 0.05 significance level.
LLD = Late-life Depression.

Table S4. Functional graph theory properties of LLD subjects and controls during Negative task condition
	AUC of graph theory properties
	LLD
	Controls
	t-statistics

	
	(n=27)
	(n=20)
	

	Nodal Strength
	
	
	

	Precentral_R
	1.783
	(0.865)
	1.588
	(0.791)
	0.793

	Frontal_Sup_L
	1.310
	(0.869)
	1.481
	(0.759)
	0.701

	Frontal_Sup_R
	1.760
	(0.880)
	1.595
	(0.763)
	0.671

	Frontal_Sup_Orb_L
	1.627
	(0.859)
	1.541
	(0.679)
	0.370

	Frontal_Sup_Orb_R
	1.547
	(0.810)
	1.317
	(0.803)
	0.968

	Frontal_Mid_L
	1.310
	(0.751)
	1.568
	(0.721)
	1.188

	Frontal_Mid_R
	1.643
	(0.855)
	1.604
	(0.825)
	0.154

	Frontal_Mid_Orb_L
	1.497
	(0.768)
	1.807
	(0.821)
	1.330

	Frontal_Mid_Orb_R
	1.707
	(0.752)
	1.447
	(0.875)
	1.092

	Frontal_Inf_Oper_R
	1.645
	(0.914)
	1.774
	(0.617)
	0.544

	Frontal_Inf_Orb_L
	1.521
	(0.829)
	1.616
	(0.781)
	0.396

	Supp_Motor_Area_L
	1.578
	(0.841)
	1.459
	(0.882)
	0.469

	Supp_Motor_Area_R
	1.698
	(0.859)
	1.279
	(0.788)
	1.714

	Frontal_Med_Orb_L
	1.721
	(0.802)
	1.505
	(0.724)
	0.950

	Rectus_R
	1.172
	(0.902)
	1.234
	(0.691)
	0.257

	Cingulum_Post_L
	0.962
	(0.776)
	1.516
	(0.786)
	2.406

	Cingulum_Post_R
	0.931
	(0.664)
	1.329
	(0.776)
	1.890

	Calcarine_L
	1.855
	(0.784)
	1.912
	(0.734)
	0.255

	Occipital_Mid_L
	1.741
	(0.836)
	1.827
	(0.673)
	0.379

	Occipital_Inf_L
	1.274
	(0.905)
	1.590
	(0.872)
	1.200

	Occipital_Inf_R
	1.582
	(0.855)
	1.359
	(0.731)
	0.942

	Fusiform_L
	1.236
	(0.797)
	1.495
	(0.769)
	1.115

	Fusiform_R
	1.146
	(0.689)
	1.409
	(0.774)
	1.228

	Parietal_Sup_R
	1.386
	(0.811)
	1.086
	(0.713)
	1.318

	SupraMarginal_L
	1.776
	(0.822)
	1.465
	(0.641)
	1.403

	Angular_L
	1.599
	(0.821)
	1.547
	(0.755)
	0.224

	Paracentral_Lobule_L
	1.451
	(0.797)
	1.286
	(0.785)
	0.704

	Paracentral_Lobule_R
	1.482
	(0.895)
	1.216
	(0.867)
	1.019

	Thalamus_L
	0.727
	(0.654)
	1.383
	(0.656)
	3.394*

	Thalamus_R
	0.692
	(0.632)
	1.407
	(0.714)
	3.629*

	Temporal_Mid_L
	1.644
	(0.937)
	1.515
	(0.899)
	0.473

	Temporal_Mid_R
	1.813
	(0.820)
	1.578
	(0.733)
	1.016

	Temporal_Inf_L
	1.158
	(0.729)
	1.242
	(0.848)
	0.368

	
	
	
	

	Nodal Betweenness Centrality
	
	
	

	Precentral_R
	9.927
	(17.492)
	5.221
	(5.553)
	1.158

	Frontal_Sup_L
	7.630
	(7.623)
	4.423
	(4.924)
	1.642

	Frontal_Sup_R
	9.464
	(9.718)
	5.369
	(6.420)
	1.636

	Frontal_Sup_Orb_L
	5.969
	(8.418)
	6.419
	(5.430)
	0.208

	Frontal_Sup_Orb_R
	6.226
	(5.509)
	5.225
	(7.442)
	0.530

	Frontal_Mid_L
	8.429
	(6.992)
	5.397
	(4.389)
	1.704

	Frontal_Mid_R
	7.925
	(8.447)
	5.034
	(6.495)
	1.276

	Frontal_Mid_Orb_L
	6.505
	(7.681)
	8.883
	(8.940)
	0.979

	Frontal_Mid_Orb_R
	6.835
	(6.034)
	10.409
	(15.235)
	1.110

	Frontal_Inf_Oper_R
	9.752
	(20.435)
	12.074
	(14.522)
	0.433

	Frontal_Inf_Orb_L
	5.810
	(5.867)
	8.436
	(11.572)
	1.018

	Supp_Motor_Area_L
	5.844
	(6.173)
	4.637
	(6.972)
	0.627

	Supp_Motor_Area_R
	5.630
	(5.383)
	6.095
	(5.969)
	0.279

	Frontal_Med_Orb_L
	6.791
	(6.339)
	6.973
	(6.514)
	0.096

	Rectus_R
	3.597
	(3.818)
	2.944
	(3.596)
	0.595

	Cingulum_Post_L
	5.255
	(13.935)
	4.984
	(4.601)
	0.084

	Cingulum_Post_R
	4.496
	(6.040)
	2.436
	(2.352)
	1.443

	Calcarine_L
	8.421
	(8.209)
	8.816
	(9.957)
	0.149

	Occipital_Mid_L
	9.278
	(12.630)
	5.175
	(4.606)
	1.383

	Occipital_Inf_L
	6.694
	(7.488)
	3.867
	(3.413)
	1.568

	Occipital_Inf_R
	9.935
	(15.260)
	2.474
	(1.963)
	2.167

	Fusiform_L
	9.018
	(10.934)
	6.412
	(6.623)
	0.944

	Fusiform_R
	14.207
	(15.704)
	4.734
	(5.042)
	2.594

	Parietal_Sup_R
	7.141
	(7.768)
	2.728
	(3.055)
	2.401

	SupraMarginal_L
	6.891
	(7.243)
	12.315
	(25.946)
	1.037

	Angular_L
	5.525
	(5.067)
	11.263
	(25.512)
	1.143

	Paracentral_Lobule_L
	4.215
	(3.687)
	3.200
	(3.896)
	0.911

	Paracentral_Lobule_R
	4.354
	(4.249)
	3.813
	(5.002)
	0.400

	Thalamus_L
	4.981
	(5.387)
	4.003
	(4.323)
	0.668

	Thalamus_R
	6.509
	(10.582)
	2.541
	(2.276)
	1.645

	Temporal_Mid_L
	13.354
	(14.064)
	8.507
	(10.206)
	1.306

	Temporal_Mid_R
	12.595
	(12.347)
	9.740
	(8.193)
	0.897

	Temporal_Inf_L
	7.286
	(10.219)
	4.063
	(3.648)
	1.345


Means with standard deviations in parentheses are presented. The t-statistics of each two sample t-test is also reported.
*adjusted p<0.05
LLD = Late-life Depression.

Table S5. Functional graph theory properties of LLD subjects and controls during Neutral task condition
	AUC of graph theory properties
	LLD
	Controls
	t-statistics

	
	(n=27)
	(n=20)
	

	Nodal Strength
	
	
	

	Precentral_R
	1.787
	(0.875)
	1.455
	(0.808)
	1.327

	Frontal_Sup_L
	1.782
	(0.962)
	1.313
	(0.721)
	1.829

	Frontal_Sup_R
	1.723
	(1.055)
	1.538
	(0.929)
	0.624

	Frontal_Sup_Orb_L
	1.580
	(0.854)
	1.482
	(0.940)
	0.370

	Frontal_Sup_Orb_R
	1.221
	(0.874)
	1.476
	(0.885)
	0.983

	Frontal_Mid_L
	1.787
	(0.706)
	1.513
	(0.940)
	1.141

	Frontal_Mid_R
	1.852
	(0.943)
	1.675
	(0.760)
	0.688

	Frontal_Mid_Orb_L
	1.397
	(0.955)
	1.805
	(0.810)
	1.544

	Frontal_Mid_Orb_R
	1.416
	(0.853)
	1.494
	(0.799)
	0.317

	Frontal_Inf_Oper_R
	1.674
	(0.893)
	1.649
	(0.752)
	0.104

	Frontal_Inf_Orb_L
	1.507
	(0.930)
	1.642
	(0.805)
	0.521

	Supp_Motor_Area_L
	1.517
	(0.893)
	1.356
	(0.842)
	0.626

	Supp_Motor_Area_R
	1.837
	(0.886)
	1.409
	(0.904)
	1.622

	Frontal_Med_Orb_L
	1.665
	(0.907)
	1.560
	(0.798)
	0.414

	Rectus_R
	1.159
	(1.041)
	1.373
	(0.909)
	0.735

	Cingulum_Post_L
	1.089
	(0.808)
	1.503
	(0.846)
	1.704

	Cingulum_Post_R
	1.033
	(0.781)
	1.004
	(0.721)
	0.127

	Calcarine_L
	1.781
	(0.883)
	1.514
	(0.834)
	1.051

	Occipital_Mid_L
	1.788
	(0.971)
	1.747
	(0.766)
	0.155

	Occipital_Inf_L
	1.480
	(0.932)
	1.300
	(0.889)
	0.667

	Occipital_Inf_R
	1.609
	(0.950)
	1.355
	(0.791)
	0.970

	Fusiform_L
	1.339
	(0.942)
	1.640
	(0.892)
	1.107

	Fusiform_R
	1.490
	(0.945)
	1.325
	(0.850)
	0.619

	Parietal_Sup_R
	1.561
	(0.932)
	1.241
	(0.876)
	1.193

	SupraMarginal_L
	1.942
	(0.780)
	1.462
	(0.829)
	2.030

	Angular_L
	1.548
	(0.969)
	1.787
	(0.826)
	0.887

	Paracentral_Lobule_L
	1.696
	(0.916)
	1.260
	(0.896)
	1.627

	Paracentral_Lobule_R
	1.403
	(0.894)
	1.147
	(0.994)
	0.926

	Thalamus_L
	0.909
	(0.773)
	1.313
	(0.756)
	1.791

	Thalamus_R
	0.990
	(0.851)
	1.431
	(0.785)
	1.814

	Temporal_Mid_L
	1.663
	(1.013)
	1.831
	(0.929)
	0.585

	Temporal_Mid_R
	1.917
	(0.892)
	1.338
	(0.727)
	2.377

	Temporal_Inf_L
	1.084
	(0.885)
	1.423
	(0.940)
	1.266

	
	
	
	

	Nodal Betweenness Centrality
	
	
	

	Precentral_R
	4.734
	(5.341)
	6.254
	(7.637)
	0.804

	Frontal_Sup_L
	6.582
	(6.515)
	5.477
	(6.264)
	0.584

	Frontal_Sup_R
	3.592
	(3.221)
	3.280
	(3.495)
	0.317

	Frontal_Sup_Orb_L
	7.203
	(7.013)
	4.793
	(6.418)
	1.207

	Frontal_Sup_Orb_R
	5.604
	(12.673)
	6.039
	(6.425)
	0.140

	Frontal_Mid_L
	4.038
	(4.484)
	6.161
	(5.475)
	1.461

	Frontal_Mid_R
	3.556
	(3.102)
	6.917
	(15.514)
	1.101

	Frontal_Mid_Orb_L
	8.553
	(14.271)
	8.599
	(7.298)
	0.013

	Frontal_Mid_Orb_R
	6.022
	(10.564)
	5.280
	(5.526)
	0.286

	Frontal_Inf_Oper_R
	5.853
	(7.678)
	12.231
	(14.563)
	1.945

	Frontal_Inf_Orb_L
	6.640
	(7.059)
	10.296
	(10.520)
	1.426

	Supp_Motor_Area_L
	3.296
	(3.698)
	6.585
	(9.406)
	1.657

	Supp_Motor_Area_R
	4.775
	(6.815)
	5.937
	(8.865)
	0.508

	Frontal_Med_Orb_L
	7.692
	(10.786)
	4.040
	(4.570)
	1.420

	Rectus_R
	3.504
	(7.367)
	2.643
	(3.006)
	0.492

	Cingulum_Post_L
	3.829
	(5.098)
	5.386
	(6.603)
	0.913

	Cingulum_Post_R
	5.625
	(10.898)
	4.622
	(5.877)
	0.373

	Calcarine_L
	11.585
	(17.456)
	16.546
	(17.755)
	0.956

	Occipital_Mid_L
	8.216
	(10.072)
	11.376
	(8.247)
	1.146

	Occipital_Inf_L
	4.221
	(4.685)
	9.941
	(20.442)
	1.410

	Occipital_Inf_R
	3.920
	(3.954)
	6.604
	(9.969)
	1.274

	Fusiform_L
	7.149
	(8.261)
	7.208
	(7.103)
	0.026

	Fusiform_R
	5.368
	(6.719)
	7.714
	(6.437)
	1.205

	Parietal_Sup_R
	5.765
	(7.990)
	4.427
	(5.348)
	0.648

	SupraMarginal_L
	5.580
	(5.425)
	6.492
	(5.291)
	0.576

	Angular_L
	5.572
	(7.007)
	8.209
	(14.911)
	0.809

	Paracentral_Lobule_L
	3.562
	(3.898)
	6.292
	(14.099)
	0.961

	Paracentral_Lobule_R
	3.241
	(3.519)
	4.004
	(4.655)
	0.640

	Thalamus_L
	4.059
	(6.811)
	6.698
	(8.136)
	1.209

	Thalamus_R
	4.718
	(6.405)
	3.696
	(4.594)
	0.607

	Temporal_Mid_L
	8.329
	(9.796)
	9.827
	(6.677)
	0.589

	Temporal_Mid_R
	10.655
	(19.224)
	9.281
	(9.166)
	0.295

	Temporal_Inf_L
	4.660
	(6.811)
	4.359
	(4.480)
	0.172


Means with standard deviations in parentheses are presented. The t-statistics of each two sample t-test is also reported.
None of the t-tests survived adjusted p<0.05.
LLD = Late-life Depression.
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