SUPPLEMENTARY EXPERIMENTS 
Impacts of the lateralization of motor symptoms and the motor subtypes on attentional set-shifting
Previous studies suggested that the lateralization of motor symptoms (lateralization of pathology) and the motor subtypes (tremor type or akinetic-rigid type) have an impact on cognitive performance in Parkinson’s disease (PD). Here, we address the impacts of these factors on the performance of our task.

1. Methods.
Of the 60 patients with PD, 2 patients were excluded from the analyses because of symmetrical motor symptoms. Accordingly, we analyzed 58 PD patients with lateralized motor symptoms. Demographic data are shown in Supplementary tables 2 and 3. First, we conducted a 3-way analysis of variance (ANOVA) with factors of tasks (Global, Local, or Mixed), motor laterality (left or right), and motor subtype (tremor or akinetic-rigid). An analysis of covariance (ANCOVA) was also performed with NPI depression score, UPDRS-III, and MMSE as nuisance variables. Next, we performed a 2-way ANOVA with factors of laterality and subtype in each of the Global, Local, and Mixed tasks. A 2-way ANCOVA was also performed with NPI depression score, UPDRS-III, and MMSE as nuisance variables.

2. Results.
2.1. Three-way ANOVA and ANCOVA 
The main effects of task and motor subtype were significant in both ANOVA {task, F(1, 81) = 42.79, p < 0.001; subtype, F(1, 54) = 4.89, p = 0.031} and ANCOVA {task, F(2, 80) = 7.69, p = 0.002; subtype, F(1, 51) = 5.22, p = 0.027}. There was a significant main effect of laterality in ANOVA but not in ANCOVA {F(1, 54) = 5.29, p = 0.025 in ANOVA; F(1, 51) = 2.76, p = 0.103 in ANCOVA}. 
A significant simple interaction between laterality and subtype was found in ANOVA {F(1, 54) = 4.36, p = 0.041} but not in ANCOVA {F(1, 51) = 2.363, p = 0.130}. Simple interactions between task and laterality and between task and motor subtype were not significant in either ANOVA or ANCOVA {task × laterality, F(1, 81) = 1.42, p = 0.236 in ANOVA, F(2, 80) = 1.301, p = 0.273 in ANCOVA; task × subtype, F(1, 81) = 1.47, p = 0.236 in ANOVA, F(2, 80) = 1.59, p = 0.214 in ANCOVA}.
2.2. Two-way ANOVA and ANCOVA
2.2.1. The Global task
  	The main effect of motor subtype was significant in both ANOVA and ANCOVA {F(1, 54) = 4.45, p = 0.040; F(1, 51) = 4.31, p = 0.043}. The main effect of laterality {F(1, 54) = 2.54, p = 0.117 in ANOVA; F(1, 51) = 1.05, p = 0.310 in ANCOVA} and the interaction between laterality and subtype {F(1, 54) = 2.57, p = 0.115 in ANOVA; F(1, 51) = 1.36, p = 0.248 in ANCOVA} were not significant. The results of post hoc pairwise comparisons among the 4 groups (LMS/tremor, LMS/akinetic-rigid, RMS/tremor, and RMS/akinetic-rigid) are shown in Supplementary figure 3.
2.2.2. The Local task
 	 ANOVAs revealed significant main effects of laterality and motor subtype {laterality, F(1, 54) = 8.36, p = 0.006; subtype, F(1, 54) = 3.75, p = 0.058}, whereas ANCOVAs showed a significant trend of the main effect of laterality and a significant trend of motor subtype {laterality, F(1, 51) = 5.98, p = 0.018; subtype, F(1, 51) = 3.42, p = 0.070}. There was no significant interaction between the two factors {F(1, 54) = 2.00, p = 0.163 in ANOVA; F(1, 51) = 1.12, p = 0.296 in ANCOVA}. The results of post hoc pairwise comparisons are shown in Supplementary figure 3.
2.2.3. The Mixed task
  	There was a significant trend of the main effect of motor subtype in both ANOVA and ANCOVA {F(1, 54) = 3.44, p = 0.069; F(1, 51) = 3.77, p = 0.058}. A significant trend of the main effect of laterality was found in ANOVA but not in ANCOVA {laterality, F(1, 54) = 3.39, p = 0.071 in ANOVA; F(1, 51) = 1.35, p = 0.251 in ANCOVA}. There was a significant interaction between the two factors in ANOVA but not in ANCOVA {F(1, 54) = 4.31, p = 0.043 in ANOVA; F(1, 51) = 2.194, p = 0.145 in ANCOVA}. The results of post hoc pairwise comparisons are shown in Supplementary figure 3.

3. Discussion
  	We found that patients with right-lateralized motor symptoms (RMS) performed worse than those with left-lateralized motor symptoms (LMS) on the Local and Mixed tasks. Previous studies reported that patients with RMS (left-lateralized brain pathology) were more impaired on verbal tasks than were those with LMS. Opposite laterality effects were observed on visuospatial tasks (Taylor et al. 1986; Starkstein et al. 1987). Poorer performance on compound letter tasks in patients with RMS may be associated with their impairment in language or orthographic processing. Schendan and colleagues examined laterality effects on performance in compound letter paradigms that were similar to those used in our study (Schendan et al. 2009). Unlike our results, the authors found greater impairment of global processing in PD patients with LMS and greater impairment of local processing in patients with RMS. The inconsistency between our findings and those of previous studies may arise from confounding factors when attempting to compare patients with LMS to those with RMS, such as differences in the severity of motor and cognitive symptoms, motor subtype, and medication. Indeed, in our study, laterality effects disappeared when scores on the MMSE, NPI-depression, and UPDRS-III were covaried out. A recent study demonstrated an effect of the interaction between motor laterality and medication on executive function in PD (Tomer et al. 2007). 
  	The deteriorating effects of the PD akinetic-rigid subtype on cognitive function have been demonstrated repeatedly (Emre 2003; Lewis et al. 2005; Emre et al. 2007; Williams-Gray et al. 2007). Consistent with these findings, we found that patients with the akinetic-rigid subtype of PD were more impaired on all of the compound letter tasks than were those with the tremor subtype . A recent clinico-pathological study demonstrated a relationship between the akinetic-rigid phenotype and neocortical pathology (Selikhova et al. 2009). Cortical or non-dopaminergic pathology may play a significant role in impairment of attentional control ability, which was required for our compound letter task. 
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