Supplemental Material

Psychological testing: After each scan, subjects performed three reaction time tasks from the Testbattery for Attentional Performance (TAP, Zimmermann P and Fimm B, Psychologische Testsysteme, Herzogenrath, Germany). 
RT1: simple reaction to a visual stimulus: subjects were instructed to press a button with the index finger of the dominant hand as fast as possible after the appearance of a white cross on a black computer screen 

RT2: reaction to a visual stimulus after a warning tone: as in RT1, subjects were instructed to press a button as fast as possible to the appearance of a white cross on a screen, but a warning tone was sent out before the cross appeared.

RT3/4: divided attention, involving reaction to distinct visual (RT3), and auditory, stimuli (RT4) at the same time: subjects had to press a response button whenever in a sequence of alternating tones of a high and a low pitch two consecutive tones were of the same pitch. Simultaneously, white crosses moved within a four by four matrix on a PC monitor. Subjects had to press a response button whenever a square was formed by four of the white crosses.
Paired t-tests were applied to test on/ off medication differences of mean reaction times on significance. Differences were significant for test RT1, RT3 and RT4 with faster reaction times when subjects took their regular medication than without dopamine agonists. All reaction time tests were always executed after MR scanning. fMRI differences were re-calculated in the presence of those behavioural reaction time measures that revealed significant differences when comparing patients on and off medication (i.e. RT1, RT3 and RT4 as shown in Table S1) as well as for self report differences of symptom severity. The main differential fMRI effects in the ventral striatum remained stable in the presence of these covariates.  

Table S1:
	
	off DA
	on DA
	off > on DA

	Reaction Times, RT (ms)
	mean
	SD
	mean
	SD
	t(11)
	   p

	RT1
	348
	 93
	325
	87
	2.27
	0.04

	RT2
	309
	 76
	302
	69
	0.68
	0.51

	RT3
	927
	128
	866
	90
	2.49
	0.03

	RT4
	590
	 89
	541
	92
	2.40
	0.04


SD: standard deviation
	
	
	off DA  


	on DA   


	off vs. on DA 

 

	Contrast/

Region
	L/R
	Z
	NV
	Peak Coord. 
	Z
	NV
	Peak Coord. 
	Z
	NV
	Peak Coord. 

	
	
	
	
	x/y/z
	
	
	x/y/z
	
	
	x/y/z

	Expectation: Analysis 1a – increasing reward probability


	lateral orbitofrontal cortex
	R
	n. s.
	4.71
	29
	44/26/-12
	n. s.

	cerebellum
	L
	3.94
	22
	-30/-50/-30
	3.81
	24
	-32/-60/-32
	n. s.

	
	L
	3.44
	16
	-28/-72/-32
	
	
	
	
	
	

	
	R
	4.48
	81
	28/-48/-26
	
	
	
	
	
	

	
	R
	4.12
	17
	28/-70/-20
	
	
	
	
	
	

	
	R
	3.87
	19
	38/-58/-30
	
	
	
	
	
	

	
	
	4.9*
	29
	0/-76/-34
	
	
	
	
	
	

	occipital cortex
	L
	5.1*
	131
	-42/-82/2
	3.74
	27
	-20/-84/-12
	n. s.

	
	L
	4.10
	76
	-12/-88/-10
	
	
	
	
	
	

	
	R
	3.87
	36
	12/-82/-16
	
	
	
	
	
	

	lateral parietal cortex
	L
	4.8*
	61
	-56/-32/42
	n. s.
	n. s.

	Expectation: Analysis 1b – 100% > 0% reward probability

	
	

	ventral striatum 
	L
	n. s.
	3.52
	20
	-18/20/-8
	trend: p=0.006 

(on > off DA)

	lateral orbitofrontal cortex
	R
	n. s.
	3.87
	50
	-40/20/-2
	n. s.

	
	L
	n. s.
	3.85
	42
	44/26/-32
	

	cerebellum
	R
	5.1*
	36
	28/-72/-22
	4.69
	44
	32/-58/-36
	n. s.

	
	
	4.37
	113
	28/-48/-24
	
	
	
	
	
	

	
	L
	4.23
	88
	-28/-54/-30
	4.55
	83
	-32/-60/-32
	
	
	

	occipital cortex
	L
	4.21
	27
	-42/-84/2
	4.39
	75
	-18/-84/-12
	n. s.

	
	
	3.57
	17
	-34/-80/0
	
	
	
	
	
	

	
	R
	3.49
	21
	18/-98/6
	
	
	
	
	
	

	parahippocampus
	L
	n. s.
	4.01
	35
	-26/-16/-10
	n. s.

	
	
	
	
	
	
	
	
	
	
	

	Outcome: Analysis 2 –  reward prediction error

	
	
	

	ventral striatum
	L
	3.6*
	9
	-10/14/-10
	n. s.
	3.7*
	17
	-10/16/-8

	
	
	
	
	
	
	(off > on DA)

	medial orbitofrontal cortex
	
	4.3*
	61
	0/44/-20
	5.5*
	296
	-2/44/-18 
	n. s.

	cerebellum
	R
	3.9*
	44
	26/-52/-32
	n.s.
	n.s.

	
	L
	3.5*
	30
	-32/-40/-28
	
	
	
	
	
	

	occipital cortex
	L
	5.0*
	815
	-12/-102/-2
	4.8*
	565
	-16/-94/-12
	
	
	

	
	
	4.5*
	409
	-14/-88/-6
	
	
	
	
	
	

	
	
	3.7*
	50
	-8/-66/14
	
	
	
	
	
	

	
	R
	4.3*
	53
	20/-72/6
	4.7*
	471
	20/-94/6
	
	
	

	
	
	4.2*
	101
	46/-84/6
	
	
	
	4.0*
	30
	46/-78/4

	
	
	
	
	
	
	
	
	(off > on DA)

	insula
	R
	n.s.
	4.1*
	13
	36/6/10
	n.s.

	posterior cingulate gyrus 
	
	n.s.
	4.7*
	230
	-6/-56/24
	n.s.

	
	
	
	
	
	4.5*
	104
	0/-38/36
	
	
	

	anterior gyrus cinguli/medial prefrontal gyrus
	
	3.7*3.38
	38 20
	-10/50/20   -4/44/6
	n.s.
	4.1* 3.5*
	32  16
	-12/50/16  -6/46/6

	
	
	
	
	
	
	
	
	(off > on DA)

	
	
	
	
	
	
	
	
	
	
	


Table S2: Full table of fMRI activations 

Legend table S2:

Reward expectation (Analysis 1a): Analysis (five conditions) modelling effects increasing with reward probability and comparing neural activations upon reward expectation at 100% vs. 0% probability. 

Reward outcome (Analysis 2): Repeated measures analysis (eight conditions) of 
outcome regressors linearly related to prediction error. Results for whole brain second-level comparisons were thresholded at p<0.001 uncorrected for multiple comparisons/p<0.05 at the cluster level and/or p<0.05 FDR corrected, if indicated (*). For the interaction ‘off > on DA’, ‘off DA’ results at p<0.005 at the voxel- and p<0.05 at the cluster level were used as inclusive mask, for the interaction ‘on > off DA’, ‘on DA’ results were used. Only activations in brain regions of interest (ventral tegmental area, ventral striatum, orbitofrontal cortex) are listed. Coordinates are SPM/MNI-coordinates. DA: dopamine agonist; L/R/M: left/right/midline, Z: Z-level at peak coordinate, NV: Number of Voxels in cluster, n. s.: no significant effect 

Figure S1: Signal time courses in left ventral striatum

[image: image1.jpg]Receipt (R) or Omission (O) of rewards expected
at certain probabilities: signal in the left ventral striatum
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Legend figure S1:

Signal time courses in the left ventral striatum where differences were found (see figure 2A and 2B) in RLS patients on and off medication with dopamine agonists (DA). Ordering of presented signal time courses upon receipt (R) or omission (O) of rewards (outcome) corresponds to the parameter estimates depicted in figure 2B of the main text. 

Plots depict the mean-corrected 1st eigenvariate time courses averaged over voxels, trial repetitions, and patients on and off DA medication. Grey shades indicate the period when reward expectation and receipt or omission of reward took place relative to the MR signal, assuming a delay of the BOLD signal of 6 sec. 
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