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Supplementary Fig. S1
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Supplementary Fig. S1. fMRI procedures. (A) The first run of the auditory localizer comprised 30 target-like trails and 30 resting trails that were presented alternatively. Each of the second and third runs comprised 20 trails for each of the two listening conditions (separation, co-location) that were presented in random order. (B) The masker stimulus was presented 800 ms after the scanning, and then the target sound was presented about 1000 ms after the masker onset. The target and the masker terminated at the same time. The midpoint of the auditory stimulus was at 4.1 s prior to scanning. TR = time to repeat; TA = acquisition time.  
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Supplementary Fig. S2. Comparison of the mean percent-correct button-press response for detecting target keywords during fMRI scanning between healthy controls and patients.
Supplementary Table S1. Characteristics of Patients with Schizophrenia 

and Healthy Controls

	
	Patient
	Healthy Control

	Characteristic
	(n = 20)
	(n = 16)

	Age (years(SD)
	32.0 (9.8)
	30.3 (9.1)

	Male%
	55.00 (11)
	50.00 (8)

	Education (years(SD)
	13.05 (3.07)
	14.56 (2.80)

	MID (years(SD)
	7.75 (6.39)
	NA

	PANSS
	53.65 (6.51)
	NA

	P - scale
	14.50 (5.28)
	NA

	N - scale
	11.25 (4.30)
	NA

	G - scale
	27.75 (3.84)
	NA

	Diagnostic subtype
	N
	

	Paranoid
	9
	

	Non-paranoid
	11
	

	
	
	

	typical
	10
	

	atypical
	17
	

	Typical/atypical*
	7
	

	Chlorpromazine
equivalent
	Mean:605.38
SD:365.00
Range:200-1600
	


SD: standard deviation; PANSS: positive and negative syndrome scale; MID: mean illness duration; NA: not applicable. * Note that 7 patients received 2 different antipsychotics.
Supplementary Table S2. Coordinates of Brain Regions Associated with Activation Differences between Controls and Patients under either “Separation > Baseline” or “Co-location > Baseline” Contrast Analyses 
	Condition
	
	Coordinates
	
	Statistics
	
	Location

	
	
	X
	Y
	Z
	
	k
	T
	Z-score
	
	

	Separation > Baseline
	
	23
	-67
	54
	
	614
	5.10
	4.69
	
	R SPL

	
	
	21
	-49
	50
	
	
	4.51
	4.21
	
	R Precuneus

	
	
	-21
	-70
	50
	
	298
	4.85
	4.27
	
	L SPL

	
	
	-15
	-31
	50
	
	72
	4.64
	4.31
	
	L MCC

	
	
	-6
	17
	2
	
	34
	4.02
	3.80
	
	L Caudate

	Co-location > Baseline
	
	/
	/
	/
	
	/
	/
	/
	
	/


The bold emphases indicate the peak voxels with the highest statistic in the cluster. All peaks are significant at p < 0.05 (FDR corrected, with activation more than 10 contiguous voxels). MCC = middle cingulate cortex; SPL = superior parietal lobule. 
Supplementary Table S3. Coordinates of Brain Regions Associated with Contrasts of the Separation Condition against the Co-location Condition in Healthy Controls and Patients with Schizophrenia 
	Group
	Contrast
	
	Coordinates
	
	Statistics
	
	Location

	
	
	
	X
	Y
	Z
	
	k
	T
	Z-score
	
	

	Control
	Separation > Co-location
	
	33
	-67
	54
	
	652
	5.50
	4.82
	
	R SPL

	
	
	
	12
	-73
	54
	
	
	4.89
	4.14
	
	R Precuneus

	
	
	
	-18
	-70
	50
	
	137
	5.21
	4.34
	
	L SPL

	
	
	
	0
	20
	14
	
	112
	5.10
	4.31
	
	L ACC

	
	
	
	-6
	17
	2
	
	
	4.39
	3.84
	
	L Caudate

	
	
	
	9
	5
	26
	
	17
	4.58
	3.97
	
	R ACC

	
	
	
	-39
	23
	-2
	
	37
	4.52
	3.90
	
	L Tri IFG

	
	
	
	-27
	53
	14
	
	22
	4.05
	3.57
	
	L MFG

	
	Co-location > Separation
	
	/
	/
	/
	
	/
	/
	/
	
	/

	Patient
	Separation > Co-location
	
	-42
	11
	38
	
	102
	5.39
	4.63
	
	L MFG

	
	
	
	-42
	23
	18
	
	
	4.60
	4.09
	
	L TriIFG

	
	
	
	-12
	62
	18
	
	23
	5.08
	4.78
	
	L mSFG

	
	Co-location > Separation
	
	-18
	-70
	54
	
	58
	5.23
	3.76
	
	L SPL

	
	
	
	-21
	-79
	46
	
	
	4.71
	4.36
	
	L SPL

	
	
	
	-6
	-76
	50
	
	
	4.63
	4.09
	
	L Precuneus

	
	
	
	21
	-70
	50
	
	36
	5.18
	4.74
	
	R SPL

	
	
	
	12
	-76
	50
	
	
	4.37
	4.09
	
	R Precuneus


The bold emphases indicate the peak voxels with the highest statistic in the cluster. All peaks are significant at p < 0.05 (FDR corrected, with activation more than 10 contiguous voxels). ACC = anterior cingulate cortex; mSFG = medial superior frontal gyrus; SPL = superior parietal lobule; TriIFG = pars triangularis of inferior frontal gyrus.
Supplementary Table S4. Coordinates of Brain Regions Associated with the Contrasts between Controls and Patients under the “Separation > Co-Location” Condition 
	Contrast
	
	Coordinates
	
	Statistics
	
	Location

	
	
	X
	Y
	Z
	
	k
	T
	Z-score
	
	

	Separation > Co-location
	
	21
	-70
	54
	
	686
	5.71
	5.16
	
	R SPL

	
	
	21
	-61
	50
	
	
	5.42
	4.94
	
	R SPL

	
	
	-18
	-67
	54
	
	292
	5.52
	5.01
	
	L SPL


The bold emphases indicate the peak voxels with the highest statistic in the cluster. All peaks are significant at p < 0.05 (FDR corrected, with activation more than 10 contiguous voxels). SPL = superior parietal lobule. 

Supplementary Table S5. MNI Coordinates of Brain Regions Exhibiting Differential Connectivity with SPL Associated with the Contrast of the Separation Condition against the Co-Location Condition 
	Group
	Seeds
	
	Coordinates
	
	Statistics
	
	Location

	
	
	
	X
	Y
	Z
	
	k
	T
	Z-score
	
	

	Control
	L SPL
	
	3
	20
	10
	
	33
	6.28
	5.01
	
	R Caudate

	
	
	
	21
	-28
	26
	
	101
	5.03
	4.27
	
	R Caudate

	
	
	
	2
	-22
	2
	
	55
	4.66
	3.99
	
	L Thalamus

	
	
	
	45
	14
	22
	
	34
	4.60
	3.99
	
	R TriIFG

	
	
	
	-18
	-28
	22
	
	75
	4.43
	3.87
	
	L Caudate

	
	R SPL
	
	45
	14
	22
	
	203
	5.31 
	4.64 
	
	R Tri IFG

	
	
	
	0
	-28
	10
	
	55
	5.28
	4.31
	
	L Thalamus

	
	
	
	3
	20
	6
	
	24
	5.16
	4.57
	
	R Caudate

	Patient
	L SPL
	
	/
	/
	/
	
	/
	/
	/
	
	/

	
	R SPL
	
	-27
	-19
	-22
	
	32
	5.03
	4.39
	
	L PHG

	
	
	
	-39
	-64
	50
	
	18
	4.69
	4.22
	
	L Angular


All peaks are significant at p < 0.05 (FDR corrected, with activation more than 10 contiguous voxels). PHG = parahippocampal gyrus; SPL = superior parietal lobule; TriIFG = pars triangularis of inferior frontal gyrus.
Supplementary Table S6. MNI Coordinates of Brain Regions Exhibiting Contrast between the two Participant Groups in Functional Connectivity with SPL Associated with the Effect of the Separation Condition against the Co-Location Condition 
	Contrast
	Seeds
	
	Coordinates
	
	Statistics
	
	Location

	
	
	
	X
	Y
	Z
	
	k
	T
	Z-score
	
	

	Control > Patient
	L SPL
	
	51
	14
	22
	
	68
	5.50
	4.01
	
	R TriIFG

	
	
	
	48
	2
	14
	
	
	4.65
	3.60
	
	R RO

	
	
	
	24
	-31
	26
	
	71
	5.16
	3.85
	
	R Caudate

	Patient > Control
	L SPL
	
	/
	/
	/
	
	/
	/
	/
	
	/

	Control > Patient
	R SPL
	
	51
	5
	14
	
	31
	4.98
	3.77
	
	R RO

	
	
	
	48
	14
	14
	
	
	4.94
	3.75
	
	R OperIFG

	Patient > Control
	R SPL
	
	/
	/
	/
	
	/
	/
	/
	
	/


The bold emphases indicate the peak voxels with the highest statistic in the cluster. All peaks are significant at p < 0.05 (FDR corrected, with activation more than 10 contiguous voxels). OperIFG = pars opercularis of inferior frontal gyrus; RO = rolandic operculum; SPL = superior parietal lobule; TriIFG = pars triangularis of inferior frontal gyrus.
