Supplementary Material
SM 1 Methods and Materials  
SM 1.1 Clinical Measures

Prior to subject enrolment, clinicians from all four sites participated in a two-day training session, during which cross-site inter-rater reliability for the primary diagnostic and symptom-rating scales was established (>85% concordance with videotaped training materials).  All study participants underwent an extensive clinical diagnostic assessment that included either the SCID-I/P or NP (First et al., 2002) or the Comprehensive Assessment of Symptoms and History (CASH) (Andreasen et al., 1992). Movement disorders were measured with the Abnormal Involuntary Movement Scale (AIMS) (1988) and Barnes Akathisia Rating Scale (BARS) (Barnes, 2003). Antipsychotic history was collected as part of the psychiatric assessment using the PSYCH instrument (Andreasen, 1987), and cumulative and current antipsychotic exposure was calculated using the chlorpromazine (CPZ) conversion factors Andreasen et al. (Andreasen et al., 2010) To calculate cumulative dose years, the following formulas were applied: 
Cumulative dose years = [(Dose in mg/day) * (Days on dose)] / [conversion factor*(365.25 days)] 

For current antipsychotic exposure, we converted all current doses into chlorpromazine units, using the formula below:

Chlorpromazine units = [Dose drug (mg/day) / Conversion factor] * [100 CPZ units/mg]

SM 1.2 Sternberg Item Recognition Paradigm 

In this study, the identical block-design SIRP paradigm was used across all 4 acquisition sites as described previously (Roffman et al., 2008). Participants practiced the paradigm before scanning until they understood the task well enough to perform at a greater-than-chance level of accuracy. Briefly, each block began with a 2-second prompt to begin (“learn”), followed by a 6-second presentation of a memory set, composed of one (1t), three (3t), or five (5t) digits, constituting three levels of working memory load (Encode phase). This Encode phase was followed by a 38 -second presentation of 14 digits, one at a time for 1.1 seconds each (the Probe phase). During the Probe phase, participants responded to each probe using a button box to indicate whether or not the probe digit was in the memory set. The participants responded using the thumbs of each hand, with the designated target thumb randomly assigned to the right or left hand. Each of the three runs included two 46-second blocks of each of the three load conditions (Encode-Probe sequence, 6 blocks total/run), presented in a pseudorandom order with the blocks of each condition alternating with fixation epochs (4-20 seconds). 

Insufficient task performance was defined as a block completed with less than a 75% accuracy rate. Four subjects (1 control, 3 patients) met these criteria for four or more of the 18 SIRP blocks and were excluded from the analyses.

SM 1.3 Structural and Functional Image Data Processing

Image and segmentation quality of the structural MRI data was assured by manual inspection of all raw MRI volumes, segmented volumes in three planes, and three-dimensional cortical surface models. Eleven participants’ MRI data failed the quality assurance procedures. The data of these subjects were then recovered with minor manual intervention. 

Outlier time frames in each fMRI data time series (detected using the artifact detection tools (ART) (Whitfield-Gabrieli, 2009)) were defined by: (i) Global mean image intensity that differed by more than 3 standard deviations from the mean of the entire series of time frames in a scan, (ii) Displacement due to motion by more than 1 mm in the x, y or z direction relative to the previous time frame or (iii) Rotation due to motion by more than 0.1 rad around any of the three axes relative to the previous time frame. We removed the outlier time frames through the use of nuisance regressors in the linear model. In the case of runs where more than 15% of the time frames were flagged as outliers, the entire run was dropped from the analysis (3 patients and one healthy control of the initial sample) or the subject had to be excluded (1 patient with >15% outliers in 2 runs). 

A Functional Imaging Linear Model (FILM, including temporal whitening (Woolrich et al., 2001)) was fit to each subject’s preprocessed functional time series for each SIRP run to estimate regression parameters for each of the different Encode and Probe phases as a separate explanatory variable. The haemodynamic response function was modeled as a single gamma function. We used the following linear Contrasts Of  Parameter Estimates (COPEs), where Probe-1t, Probe-3t and Probe-5t represent blocks with memory sets of 1, 3 and 5 target digits respectively: Probe-5t versus Probe-1t and all loads (Probe-1t, Probe-3t and Probe-5t) versus fixation. Here we refer to responses to the Probe-5t versus Probe-1t condition as “load-dependent” activation. The magnitude of each COPE, along with an estimate of its variability derived from model residuals, was passed to a second-level fixed effects analysis to combine COPE’s from separate runs, yielding a composite T-statistic map for each contrast of interest for each subject. 

To enable the use of the individualized FreeSurfer-generated ROIs on a subject-by-subject basis, we registered each subject’s functional images to a high-resolution T1 image of the same subject using a new algorithm called Boundary-Based Registration (Greve and Fischl, 2009). We also registered the functional images to the standard space defined by the MNI-152 atlas. We did this by first registering the T1 images to the standard brain using FLIRT 


(Jenkinson et al., 2002, Jenkinson and Smith, 2001) ADDIN EN.CITE  and then composing the functional-to-T1 and T1-to-standard registrations. 

SM 2 Results  

Working-memory related BOLD responses of the striatum in the patients with intermediate SANS scores 

Because we found differences between the High and Low SANS groups in load-dependent activation of the striatum, we next asked whether patients with intermediate levels of negative symptoms (SANS Composite Scores of 15-33, n=79) would exhibit an intermediate level of neural activity, or if they would show striatal responses similar to either the High or Low SANS groups. 

A one-way ANOVA revealed that the four groups (High SANS, Intermediate SANS, Low SANS, healthy controls) did not differ in demographic characteristics or performance and that the patients had comparable positive symptoms, movement problems, antipsychotic exposure as well as length of illness (data not shown). 

Intermediate SANS patients had significantly greater load-dependent activation of the striatum bilaterally than the High SANS patients (left: F=4.83, df=3/179, p=0.003, Scheffé post-hoc test p=0.018; right: F=4.83, df=3/179, p=0.003, Scheffé post-hoc test p=0.049), while there were no significant differences between the Intermediate and Low SANS groups (left: Scheffé post-hoc test p=0.921; right Scheffé post-hoc test p=0.439), nor between the Intermediate SANS group and the healthy subjects (left: Scheffé post-hoc test p=0.487; right Scheffé post-hoc test p=0.638) in striatal activation. 

SM Table 1A. Multiple regression models predicting signal change during working memory retrieval in all participants covarying for the effects of acquisition site (different field strengths). 

	
	Left striatum
	Right Striatum
	Left DLPFC
	Right DLPFC

	
	SCZ
	Site (3T)
	SCZ
	Site (3T)
	SCZ
	Site (3T)
	SCZ
	Site (3T)

	beta
	0.02
	0.08
	0.02
	0.06
	0.06
	0.11
	0.04
	0.08

	t
	1.25
	5.04
	1.25
	3.72
	2.25
	3.95
	1.43
	2.66

	p
	0.212
	0.000
	0.213
	0.000
	0.025
	0.000
	0.153
	0.008


The intercept is not shown. SCZ = effects of a diagnosis of schizophrenia
SM Table 1B. Multiple regression models predicting signal change during working memory retrieval in schizophrenia patients and covarying for the effects of acquisition site (different field strengths).

	
	Left striatum
	Right striatum
	Left DLPFC
	Right DLPFC

	
	SANS
	Site (3T)
	SANS
	Site (3T)
	SANS
	Site (3T)
	SANS
	Site (3T)

	beta
	-0.002
	0.079
	-0.002
	0.058
	-0.001
	0.100
	-0.002
	0.082

	t
	-2.59
	3.45
	-3.20
	2.59
	-0.90
	2.28
	-1.49
	1.75

	p
	0.011
	0.001
	0.002
	0.011
	0.371
	0.024
	0.140
	0.082


The intercept is not shown. SANS = effect of negative symptoms.
SM Table 2A. Multiple regression models predicting grey matter volume in all participants covarying for the effects of acquisition site (different field strengths). 

	
	Left striatum
	Right striatum
	left DLPFC
	right DLPFC

	
	SCZ
	Site (3T)
	SCZ
	Site (3T)
	SCZ
	Site (3T)
	SCZ
	Site (3T)

	beta
	316.10
	-39.45
	316.10
	-39.45
	-1205.28
	-903.22
	-1144.30
	-1491.70

	t
	2.86
	-0.32
	2.86
	-0.32
	-4.22
	-2.83
	-3.88
	-4.52

	p
	0.005
	0.749
	0.005
	0.749
	0.000
	0.005
	0.000
	0.000


The intercept is not shown. SCZ = effects of a diagnosis of schizophrenia
SM Table 2B. Multiple regression models predicting grey matter volume in schizophrenia patients and covarying for the effects of acquisition site (different field strengths).

	
	Left striatum
	Right striatum
	left DLPFC
	right DLPFC

	
	SANS
	Site (3T)
	SANS
	Site (3T)
	SANS
	Site (3T)
	SANS
	Site (3T)

	beta
	-2.60
	-30.21
	2.57
	73.43
	0.14
	-1231.99
	6.74
	-1804.99

	t
	-0.43
	-0.16
	0.46
	0.42
	0.01
	-2.77
	0.44
	-3.78

	p
	0.670
	0.873
	0.648
	0.672
	0.992
	0.006
	0.664
	0.000


The intercept is not shown. SANS = effect of negative symptoms.
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