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Principal Component Analysis on Behavioral Tests
We evaluated visuo-spatial neglect in a sample (n = 88) of stroke patients with behavioral tests consisting of the Posner cueing task (Posner, 1980; Posner et al., 1984; Kincade et al., 2005), and two cancellation tests, the Mesulam (Mesulam, 1985)and Behavioral Inattention Test (Wilson et al., 1987) (see Materials and Methods in the main text). To identify factors accounting for large amounts of behavioral variability, a principal component analysis (PCA) was conducted on eight behavioral measures defined from these tests: 1.Posner overall attention (RTs); 2.Posner overall attention (accuracy), 3.Posner visual field effect (RTs); 4.Posner visual field effect (accuracy); 5.Posner validity (RTs); 6.Posner validity (accuracy); 7.Mesulam center of cancellation (CoC); 8.BIT center of cancellation (CoC). After an oblique rotation (oblimin), the PCA revealed three main factors with an eigenvalue greater than one (Supplementary Fig.1), explaining 66% of total behavioral variance. Factor 1 (eigenvalue = 2.7), called Visual Attention Deficit (VAD), explained 34% of the variance and loaded with Posner visual field effect (RTs and accuracy) (loading = 0.805; 0.78, respectively), Posner overall spatial attention (accuracy) (loading = -0.558), Mesulam CoC (loading = 0.669) and BIT CoC (saturatloadingion = 0.393). High scores for VAD indicated poor detection of targets in the contralesional vs. ipsilesional visual field in the Posner task and Mesulam, BIT cancellation tests, and poor general accuracy in the Posner task. We used this first factor in order to study the neural signature of spatial neglect. 
Factor 2 (eigenvalue = 1.34), called General Attention Performance (GAP), explained 17% of variance and loaded with Posner overall attention (RTs and accuracy) (loading = 0.692 and -0.512) and Posner validity (RTs) (loading = 0.731). A high score for factor two indicated poor general performance and slower responses for invalidly vs. validly cued targets. 
Factor 3 (loading = 1.1), called Validity Effect (VE), explained 15% of the behavioral variance and loaded positively with Posner validity (Accuracy) (loading = 0.901) but negatively with Posner validity (RTs) (loading = -0.449), and loaded positively with BIT (center of cancellation) (loading = 0.557). Overall, patients with high factor three scores were more accurate but slower for validly than invalidly cued targets. 
Factor 1 shows a modest correlation with Factor 2 and Factor 3, r = 0.11 and r = 0.18, respectively; Factor 2 and Factor 3 are uncorrelated r = -0.07.

Visual attention deficit and reduction of inter-hemispheric functional connectivity: additional analyses
Our main analysis identified a strong association between severe visual attention deficit and a reduction of inter-hemispheric FC involving multiple resting state networks, e.g., dorsal attention and sensory (auditory, visual)-motor. We conducted additional control analyses to confirm this pattern of behaviorally relevant FC. In the first analysis, we generated FC:VAD maps based on the left hemisphere nodes of several RSNs: dorsal attention, motor, auditory, ventral attention, fronto-parietal and cingulo-opercular. For each RSN, e.g., DAN, a FC:VAD map was computed by correlating across patients the VAD scores and the voxel-wise FC obtained by averaging the node-based FC maps, e.g., FEF, mIPS, SPL etc. Supplementary Fig. 4 shows that VAD is negatively correlated with the inter-hemispheric FC of the above mentioned RSNs. In the second analysis, we compared the inter-hemispheric FC of three pairs of homotopic nodes of the DAN (FEF, mIPS and vPoCe-SMG) between Neglect (N+), Non-Neglect (N-) and Age-Matched Controls (AMCs) groups (Supplementary Fig. 5). All groups (N+, N- and AMCs) consisted of 24 subjects, however, for each node ROI we excluded the patients showing lesioned voxels in the given node, therefore the sample size varied across groups and comparisons. For Right-Left FEF, N+ n = 20 and N- n = 24; Right-Left mIPS, N+ n = 23 and N- n = 21; Right-Left vPoCe-SMG, N+ and N- n = 24. Paired t-tests indicate that FC is significantly lower in the N+ group as compared to N- and AMCs groups (Supplementary Fig. 5). Interestingly, no significant differences were found between N- and AMCs groups in all three comparisons. These findings suggest that the reduction of inter-hemispheric FC in the DAN is specific for N+ patients. In the third analysis, we conducted a single-node based analysis by using the left posterior nodes of the DAN that did not belong to the top 10% left nodes. For each node we generated a voxel-wise FC:VAD map. Almost all nodes showed a significant FC:VAD association with their homologous areas as well as with other regions in the DAN (Supplementary Fig. 6), e.g.,  left pIPS-SPL with right pIPS-SPL and right MT+ (panel D); left MT+ with right MT+ and right vPoCe (panel F). The observation that the inter-hemispheric disruption is not confined to the homotopic locations supports other results indicating that the inter-hemispheric disruption of connectivity is a rather widespread problem that involves multiple regions and networks.



Behaviorally relevant functional connectivity with and without Global Signal Regression
The practice of the Global Signal Regression (GSR) in the preprocessing stream is a very controversial issue in the neuroimaging field (see Murphy et al., 2009 and Fox et al., 2009 for opposite positions). Recent studies have provided evidence that GSR in healthy populations is necessary to identify patterns of biologically relevant FC (Fox et al., 2009). Moreover, a recent study showed that patterns of anti-correlations could be identified even without GSR in subjects with low level of motion artifact (Power et al., 2014). Overall, recent evidence suggests that GSR is recommended for preprocessing data as GSR increases tissue sensitivity (Fox et al., 2009), decreases dependence on motion (Satterthwaite et al., 2013; Yan et al., 2013) and its effects in time (Power et al., 2014), reduces false correlations and increases the specificity of positive functional connectivity (Weissenbacher et al., 2009). In our study, we used GSR in our preprocessing pipeline, but conducted a control analysis to evaluate the impact of GSR on our core results. We repeated the entire analysis by omitting the GSR. 
Supplementary Fig. 8 displays FC:VAD maps by seeding the top 10% nodes in the right hemisphere with (A) and without (B) the GSR. The reduction of inter-hemispheric FC:VAD correlations in many cortical regions is apparent with and without GSR. Any differences are relatively subtle (e.g. without GSR, negative correlations were increased in the inferior parietal lobule (IPL) and middle insula (ml)). These results indicate that the inter-hemispheric loss of connectivity is independent of GSR. The map in panel B also shows the second pattern of behaviorally relevant FC (increased FC:VAD correlation in the right hemisphere) is still present without GSR, albeit at a lower threshold (Z = 1). The regions of relatively increased correlation are the same with and without GSR, and involved DMN and FPN. Therefore, GSR increases the strength of the intra-hemispheric pattern of FC:VAD  correlation, but that pattern can also be seen without GSR. To quantify the effects of GSR on the relationship between right hemisphere intra-hemispheric FC and neglect, we compared the average FC between right DAN and right DMN nodes in right hemisphere damaged (RHD) Neglect (n = 14) vs. RHD Non-Neglect (n = 14) patients, with and without GSR (Supplementary Fig.9 A and B). The overall magnitude of FC increased without GSR, as expected, but the important question is whether right hemisphere FC between the DAN and DMN was greater in the neglect patients than the non-neglect patients. Paired t-tests revealed that with GSR, RHD Neglect patients showed a significant increase of FC (two-tailed t(26)=2.61; P = 0.014 (A)), and without GSR, RHD Neglect patients showed the same trend with a weaker significance level: two-tailed t(26)=1.81; P = 0.08 (B). We conclude that GSR does not impact our findings.


References
Fox MD, Zhang D, Snyder AZ, Raichle ME. The global signal and observed  anticorrelated resting state brain networks. J Neurophysiol. 2009 Jun;101(6):3270-83.
Kincade JM, Abrams RA, Astafiev SV, Shulman GL, Corbetta M. An event-related functional magnetic resonance imaging study of voluntary and stimulus-driven orienting of attention. The Journal of Neuroscience. 2005 May 4;25(18):4593-604.
Mesulam M-M, MD. Patterns In Behavioral Neuroanatomy: Association Areas, The Limbic System and Hemispheric Specialization. In: Mesulam M-M, MD, editor. Principles of Behavioral Neurology. Philadelphia: F.A. Davis; 1985. p. 1-70.
Murphy K, Birn RM, Handwerker DA, Jones TB, Bandettini PA. The impact of global signal regression on resting state correlations: are anti-correlated networks introduced?
Neuroimage. 2009 Feb 1;44(3):893-905
Posner MI, Walker JA, Friedrich FJ, Rafal RD. Effects of parietal injury on covert orienting of attention. Journal of Neuroscience. 1984;4(7):1863-74.
Posner MI. Orienting of attention. Quarterly Journal of Experimental Psychology. 1980;32:3-25.
Power JD, Mitra A, Laumann TO, Snyder AZ, Schlaggar BL, Petersen SE. Methods to detect, characterize, and remove motion artifact in resting state fMRI.  Neuroimage. 2014 Jan 1;84:320-41.
Satterthwaite TD, Wolf DH, Ruparel K, Erus G, Elliott MA, Eickhoff SB, Gennatas ED, Jackson C, Prabhakaran K, Smith A, Hakonarson H, Verma R, Davatzikos C, Gur RE, Gur RC. Heterogeneous impact of motion on fundamental patterns of developmental changes in functional connectivity during youth. Neuroimage. 2013 Dec;83:45-57.
Wilson B, Cockburn J, Halligan P. Development of a behavioral test of visuospatial
neglect. Archives of Physical Medicine and Rehabilitation. 1987;68:98-102
Weissenbacher A, Kasess C, Gerstl F, Lanzenberger R, Moser E, Windischberger C. Correlations and anticorrelations in resting-state functional connectivity MRI: a quantitative comparison of preprocessing strategies. Neuroimage. 2009 Oct 1;47(4):1408-16.
Yan CG, Craddock RC, He Y, Milham MP. Addressing head motion dependencies for small-world topologies in functional connectomics. Front Hum Neurosci. 2013 Dec 26;7:910.







Jemtary Resas
Princia Companen Ansyss o Bebaviora T

L T S ——
B T
ety s i G b st of i) sl » i
Compn sl (PCA) s bl s gt M s i o
[T . R —S
[ A R ————
e i s it v e e Sy 1 exinng
7ot kv e, Fcr 1 gl 27, called Vo At
L p——
o) g = 155 Mok CoC (i - 046 ek BT CoC

055,07t omer vl i s

o - 0393 High e o VAD s poe dscion o s

[R————
o e - 130, colle Gt At R (GAP, i

[ TRV R——



