Supplementary Material
Supplementary Methods

Circulating BDNF level assay
A 96 well flat-bottomed clear plate (# NUN439454, Thermo Fisher Scientific, Australia) was coated with anti-BDNF monoclonal antibody (Ab) solution, 1:1000 dilution in carbonate coating buffer (pH 9.7), and incubated overnight at +4oC. The plate was washed with Tris buffered saline (TBST, pH 7.6) between each of the subsequent steps before antibody incubations.  To block for nonspecific binding Block & Sample Buffer (BSB) 1X was added to each well and allowed to incubate at room temperature (RT) for 1 hr.  The sample preparations (with a 2 step dilution, 1:4 dilution in PBS, 1:10 in BSB 1X) and the known standards were added to the plate and then incubated with shaking (Thermomixer Comfort, Eppendorf) for 2 hours at RT.  The plate was incubated with anti-human BDNF polyclonal Ab (1:500 dilution) for an additional 2 hr at RT in the mixer followed by anti-IgY HRP conjugate (1:200 dilution) for 1 hr at RT with shaking. TMB One Solution was then added to each well for 10 min followed by 1M hydrochloric acid to stop the reaction.  Colour intensity indicating BDNF protein level was detected by a plate reader at 450nm absorbance and determined from the known standards (0 – 500 pg/mL) (Fluostar Optima, BMG Labtech). 

Probabilistic association learning “Weather Prediction” test
All participants received verbal instructions prior to the functional MRI scan, in which they were instructed to predict an outcome of rain or shine on the basis of four cue cards composed of simple geometric shapes that were presented individually or in combinations of up to 3 cards (see Supplementary Figure S1 for an example trial). They were told that they should guess at first but they would gradually improve at determining which cue card combinations predicted a particular outcome. The relationships between cue card combinations and their outcomes (“rain” or “shine”) were predetermined on a probabilistic basis (see Supplementary Table S1). Card combinations were presented pseudo-randomly with the constraint that identical cue combinations would not appear consecutively and identical outcomes were limited to five consecutive occurrences. For the perceptual-motor control test participants were told to determine whether or not two of four unique and identical cue cards were presented during each trial (responding via button press of “two” or “not two”), with the cue cards being presented either individually or in combinations of up to three cards. 
fMRI analyses

Whole brain analysis

Statistical analyses were performed with SPM8 (Wellcome Trust Centre for Neuroimaging), running under MATLAB version 2010b. At the first level of analysis, contrast analyses were performed for each subject using a t-statistic, producing a statistical image for the contrast of weather prediction test minus perceptual-motor control to arrive at the relative activation specific to probabilistic association learning. These individual contrast images were then used in a second-level random effects model that accounts for both scan-to-scan and subject-to-subject variability using one-sample t-tests for the main effects of condition (weather prediction test versus motor control test).


At the second level, we initially conducted a whole brain analysis using within- groups t-tests on these contrasts to assess task-related brain activation for both the healthy controls and people with schizophrenia. Activation clusters were considered significant if they reached a threshold of p = .01, FDR corrected, and a minimum voxel size of 20. To replicate our previous results, we also performed a two-sample t-test using these same contrasts for a direct comparison of task related activation between the diagnostic groups. Given that the results from our present analysis would amount to an independent replication of our previous results, the uncorrected p values for the between group comparison in our present study equate to corrected p values equal to 0.0005 (p = .01 from our present study x p = .05 FDR corrected from our previous study). 

Supplementary Figure S1. Example of a trial in 1a) the probabilistic association learning test and 2b) the perceptual motor control task. 
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Supplementary Table S1. Probability structure of probabilistic association learning (Weather Prediction) test.
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    Cue

_
Cue Pattern
1
2
3
4
P(cue combination)

P(outcome)


1

0
0
0
1

.133


.150

2

0
0
1
0

.087


.385

3

0
0
1
1

.080


.083

4

0
1
0
0

.087


.615

5

0
1
0
1

.067


.200

6

0
1
1
0

.040


.500

7

0
1
1
1

.047


.143

8

1
0
0
0

.133


.850

9

1
0
0
1

.067


.500

10

1
0
1
0

.067


.800

11

1
0
1
1

.033


.400

12

1
1
0
0

.080


.917

13

1
1
0
1

.033


.600

14

1
1
1
0

.047


.857



Note. For any given trial, 1 of the 14 possible cue pattern combinations displayed above appeared on the computer screen with a probability indicated as: P(cue combination).  As shown above, the probability of the cue combinations to predict “sunshine” (outcome 1) was set at P(outcome).  Conversely, the probability of the above cue combinations to predict “rain” (or outcome 2) was equal to 1 – P.
Supplementary Table S2. Task-related activity in the whole brain in people with schizophrenia and healthy controls.

	
	Peak MNI coordinates

x                y             z
	Region
	BA
	t


	p
	Voxels

	Schizophrenia

Healthy Controls


	-36.4         -77.0      -9.9

12.8           -17.1     -9.9

-38.5          47.1      13.2

38.5            12.8      23.1

14.9            21.4       33

-23.5           -2.1       39.6

34.2          -87.7      -6.6

21.4            2.1         6.6

-47.1          8.6          33

-2.9e-06    29.9       39.6          

-2.1            -27.8      26.4
	Parietal-Occipital

Midbrain-striatum

Left Middle Frontal Gyrus

Right Middle Frontal Gyrus

Cingulate Gyrus

Frontal Lobe

Parietal-Occipital

Midbrain-striatum

Left Middle Frontal Gyrus

Right Middle Frontal Gyrus

Cingulate Gyrus
	7,40

9,10

9,10

32,8

6

7,40

6,9

6,9

23
	8.5

6.3

7.0

6.7

6.6

4.3

11.2

6.4

8.1

9.4

6.5
	<.01

<.01


	9015

327

1864

2441

701

66

10567

1183

2987

4498

   144


Note: FDR corrected. 

Supplementary Table S3. Correlations between plasma BDNF levels and brain activity during the motor control task in people with schizophrenia and healthy controls.

	Schizophrenia
	Left Cerebellum
	Right Cerebellum
	Fusiform Gyrus
	Occipital Lobe
	
	

	Plasma BDNF
(ng/ml)
	r = 0.13

p = 0.62
	r = 0.23

p = 0.39
	r = 0.04

p = 0.89
	r = 0.31

p = 0.22
	
	

	Controls
	Left Middle Frontal Gyrus
	Right Middle Frontal Gyrus
	Left Superior Parietal Gyrus
	Left Postcentral Gyrus
	Cingulate Gyrus
	Occipital Lobe

	Plasma BDNF
(ng/ml)
	r = -0.40

p = 0.05*
	r = -0.42

p = 0.04*
	r = -0.13

p = 0.53
	r = -0.29

p = 0.16
	r = -0.29

p = 0.16
	r = -0.13

p = 0.53


Supplementary Table S4. Correlations of plasma BDNF levels and age in people with schizophrenia and healthy controls. 

	
	Schizophrenia
	Controls
	Groups combined

	Plasma BDNF*Age
	r = 0.20
p = 0.44
	r = -0.26
p = 0.22
	r = 0.20
p = 0.19


Supplementary Table S5. Correlations between symptom severity scores from the Positive and Negative Syndrome Scale (PANSS) and plasma BDNF levels in people with schizophrenia. 

	
	PANSS positive
	PANSS negative
	PANSS  general
	PANSS  total

	Plasma BDNF (ng/mL)
	r = 0.01
p = 0.96
	r = -0.18
p = 0.48
	r = -0.31
p = 0.22
	r = -0.22
p = 0.40


Supplementary Table S6. Correlations between chlorpromazine equivalent dose (CPZ) and brain activity during probabilistic 
association learning in people with schizophrenia.
	
	Left
DLPFC
	Right
DLPFC
	Left
Caudate
	Right 
Caudate
	Left Parietal cortex
	Right Parietal cortex

	CPZ equivalents (mg)
	r = 0.24
p = 0.35
	r = 0.23
p = 0.37
	r = 0.20
p = 0.43
	r = 0.34
p = 0.18
	r = 0.11
p = 0.68
	r = -0.02
p = 0.92


Supplementary Table S7. Correlations between symptom severity scores from the Positive and Negative Syndrome Scale (PANSS) and brain activity during probabilistic association learning in people with schizophrenia. 

	
	PANSS positive
	PANSS negative
	PANSS  general
	PANSS  total

	Left DLPFC
	r = -0.07
p = 0.80
	r = -0.08
p = 0.76
	r = -0.21
p = 0.41
	r = -0.16
p = 0.54

	Right DLPFC
	r = -0.11
p = 0.67
	r = -0.12
p = 0.64 
	r = -0.17
p = 0.51
	r = -0.17
p = 0.51

	Left Caudate
	r = -0.11
p = 0.67
	r = -0.14
p = 0.60
	r = -0.32
p = 0.22
	r = -0.25
p = 0.34

	Right Caudate
	r = -0.16
p = 0.54
	r = -0.14
p = 0.58
	r = -0.39
p = 0.12
	r = -0.30
p = 0.24

	Left Parietal Cortex
	r = -0.19
p = 0.47
	r = -0.07
p = 0.79
	r = -0.07
p = 0.78
	r = -0.13
p = 0.62

	Right Parietal Cortex
	r = -0.21
p = 0.41
	r = -0.10
p = 0.70 
	r = -0.03
p = 0.91
	r = -0.10
p = 0.71
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