Supplementary Methods

Inclusion/Exclusion Criteria
All patients were recruited from the stroke service at Barnes-Jewish Hospital (BJH), with the help of the Washington University Cognitive Rehabilitation Research Group (CRRG).  All participants provided informed consent with Washington University Institutional Review Board oversight.
The inclusion criteria were: (1) Clinical diagnosis with stroke (8% of patients had a hemorrhagic stroke, 92% an ischemic stroke) at hospital discharge; (2) Persistent stroke symptom(s) at hospital discharge; (3) Awake, alert, and able to complete study tasks; (4) Age 18 or older. Exclusion criteria were: (1) Previous stroke; (2) Multifocal stroke; (3) Schizophrenia, bipolar disorder, major depression, or other severe psychiatric condition; (4) Dementia (as measured by a Short Blessed Score of 9 or greater, or as measured by a premorbid AD-8 score of 2 or greater); (5) Epilepsy, Parkinson’s Disease, or other neurological disorder; (6) Brain injury; (7) End-stage renal disease, terminal cancer, class III or IV heart failure, or other diagnosis with a life expectancy less than 1 year; (8) Pre-morbid functional disability as measured by a Modified Rankin score of 2 or higher; (9) Claustrophobia; (10) Implanted metal precluding 3T MRI. The sample included 47.7% (n = 42) right hemisphere damaged (RHD), 47.7% (n = 42) LHD, and 4.6% (n = 4) bilateral stroke patients. Bilateral strokes were detected only after the imaging session and were not considered in the imaging analysis.


Age-matched control sample
Thirty individuals without any neurological or psychiatric history served as control participants. Participants were matched to the stroke patients for age and education. The average age at the time of enrollment was 55.7 years (SD = 11.5) with a range from 21 to 83 years. Written informed consent was obtained from all participants in accordance with the Declaration of Helsinki. All aspects of control data acquisition were approved by the Washington University School of Medicine (WUSM) Internal Review Board.

Behavioral testing of visuo-spatial neglect
Behavioral data were collected in a quiet exam room, within 24 hours of MRI.  Visuo-spatial neglect was evaluated through 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 (BIT)(Wilson et al., 1987). 

Computerized Posner cueing task
Stimuli were generated by an Apple Power Macintosh computer and displayed on a 17 inch Apple Monitor. Responses were recorded through a Carnegie Mellon button box interfaced with the computer. The experimenter monitored eye movements and encouraged visual fixation whenever a fixation break occurred. The display contained a central fixation cross and two eccentric, square frames (side 1 degree, center of frame at 3.3 degrees from the fixation cross) positioned to the left and right of fixation along the horizontal meridian. The onset of a new trial was signaled by a color change of the fixation cross from red to green. 800 ms later, an arrow cue pointing left or right appeared at fixation for 2360 ms. Following a delay ranging from 1000 to 2000 ms, the target (an asterisk) appeared for 300 ms within one of the two frames (left or right). On 75% of the trials, the target appeared at the location indicated by the cue (valid condition); on 25% of the trials it appeared at the opposite location (invalid condition). Participants had to detect the target as quickly as possible with a key-press. Patients responded using the ipsilesional hand; control subjects responded using the dominant hand. RTs were recorded. An intertrial interval (ITI) of 2360 msec separated subsequent trials. Blocks contained 40 trials (30 valid, 10 invalid). Each patient completed 2 blocks. The Posner cueing test took a total of 15 minutes to administer, including a practice block. The following derived scores were calculated for each participant:
· Lateralized spatial attention (Visual Field Bias)
· Reaction time difference (contralesional versus ipsilesional): relative delay in RTs for targets presented in the contralesional vs. ipsilesional visual field.  
· Accuracy (contralesional versus ipsilesional): relative percent misses for targets presented in the contralesional vs. ipsilesional visual field.  
· Validity
· Reaction time: relative delay in RTs for targets presented following invalid vs. valid cues
· Accuracy: relative percent misses for targets presented following invalid vs. valid cues
· Posner Overall Performance
· Reaction time: average of the RTs across all four conditions.
· Accuracy: average percent misses across all four conditions.

Mesulam Unstructured Symbol Cancellation Test
Mesulam test (Mesulam, 1985) consists of a pseudo-random array of 60 target symbols with several hundred distracters, presented on paper. We calculated the center of cancellation, that is, the lateralized center of mass of hits, using the software provided by Rorden and Karnath, for contralesional vs. ipsilesional hits (Rorden and Karnath, 2010).

Behavioral Inattention Test (BIT) – Star Cancellation subtest
BIT (Wilson et al., 1987)consists of a pseudo-random array of 54 targets with 52 distracters, presented on paper. Subjects responded with pencil marks. We calculated the center of cancellation, that is, the lateralized center of mass of hits, using the software provided by Rorden and Karnath, for contralesional vs. ipsilesional hits (Rorden and Karnath, 2010). 

Analysis
We measured 8 behavioral measures to evaluate visuo-spatial deficits:
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)
The 8 behavioral measures were subjected to a factor analysis (FA) with oblimin rotation performed using Statistical Package for the Social Sciences (SPSS, v.20) software (see Supplementary Fig.1).

Construction of Resting State Networks 
[bookmark: _GoBack]An initial pool of regions of interest called ‘nodes’ was generated by meta-analyses of task-fMRI studies designed to activate particular functional systems (see Supplementary Fig. 2 for analysis flowchart). Resting state networks (RSNs) then were defined using a procedure introduced in a previous study, carried out on normative data acquired in 21 young adult subjects (Hacker et al., 2013). Each node generated a Fisher z-transformed correlation map averaged over the normative subject group. Peak search of these maps, enforcing the constraint that peaks must be separated by at least 12mm, generated additional nodes that were provisionally assigned to particular RSNs. The provisional RSN assignments then were iteratively refined by enforcing the condition that (group averaged) correlation maps obtained with any node should be spatially concordant with the (group averaged) correlation map obtained by averaging over all nodes in that RSN. Spatial concordance was computed as the spatial correlation coefficient. Nodes were considered RSN-outliers if their concordance estimate was less than 1.5 times the inter-quartile range below the median of all other nodes in the RSN. Outlier nodes were reassigned to the RSN of greatest concordance unless they were maximally concordant with the currently assigned RSN, in which case they were removed. Averaging of RSNs over nodes was iterated until no reassignments or outlier rejections were obtained (7 iterations). Iterative refinement yielded 169 nodes representing 10 networks[footnoteRef:1] with high intra- and low inter-network correlation: visual foveal representation (VFN), visual periphery representation (VPN), dorsal attention (DAN), motor (MN), auditory (AN), ventral attention (VAN), cingulo-opercular (CON), language (LN), frontoparietal (FPN) and default mode (DMN).  Supplemental Table 1 reports the coordinates and labels of all 169 nodes, sorted by RSN.  [1:  In Hacker et al. (2013), the 10 RSNs were reduced to 7 by consolidation of computationally nearby RSNs to improve training of the multilayer perceptron.] 
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