






Supplementary Figure Legends  

Supplementary Figure 1. Connectivity values in the DYT1 and DYT6 subgroups 

Box-and-whisker plots showing connectivity values for the two significant white matter clusters 

(cerebellar, top; SMC, bottom) described in the text (clusters a1 and c2 in Fig. 1; Table 1A) for 

the DYT1 and DYT6 subgroups. The left-hand panels (A, C) depict values for DYT1; right-hand 

panels (B, D) depict values for DYT6. Group-wise trends in connectivity for each region were 

similar for both genotypes. For the cerebellum, a decreasing trend (NL > NM > MAN) was 

present for both subgroups (DYT1: p < 0.001, DYT6: p = 0.002; J-T tests of trends). For SMC, a 

different trend (NL > MAN > NM) was evident for the two subgroups (DYT1: p = 0.002, DYT6: 

p = 0.0025, J-T tests of trends).  

Supplementary Figure 2. rCBF in the ventrolateral (VL) thalamus correlates with 

cerebellar outflow pathway disruption 

A negative correlation between cerebellar connectivity and the motor activation response (i.e., 

MOVE – REST; see Methods) was noted for the ventrolateral (VL) thalamus (Figure 3B). This 

correlation was driven by the significant positive correlation with rCBF recorded in the rest state 

(REST) as opposed to the movement condition (MOVE). To examine if this effect is specific to 

VL, additional VOIs were placed over the surrounding nuclei [(VPL, green), pulvinar (blue), 

ventroanterior (VA, brown), and intralaminar (CM/PF, orange)] according to WFU Pickatlas 

(Maldjian et al., 2003). Apart from VL, the major relay nucleus of the cerebello-thalamo-cortical 

pathway, none of the adjacent nuclei exhibited significant correlations between REST activity 

and cerebellar pathway integrity (VA: r = 0.17, p = 0.64; VPL: r = 0.55, p = 0.10; pulvinar: r = -

0.06, p = 0.86). Although cerebellar outflow pathways also project to the intralaminar thalamic 
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nuclei (Hoshi et al., 2005), correlations with rCBF measured in this structure were also not 

significant (CM/PF: r = 0.30, p = 0.27). 

Supplementary Figure 3. Validation of PLS-DA and regional loadings  

A. Validation. To validate the results of the PLS-DA, we used permutation testing with a widely 

used graphical display method (Eriksson et al., 2006). The PLS results are viewed as valid if not 

occurring by chance in the permutation trials. For this to be true, the y-intercept of the R2 plot 

must be less than 0.3 and the intercept of the Q2 plot less than 0. In this analysis, both criteria 

were satisfied for each of the three subject groups.  

B. Loadings. Regional loadings for the four clusters (left and right cerebellum and left and right 

SMC region) contributing to the significant PLS-DA discriminant functions (Components 1 and 

2; see Fig. 5A). All four clusters had VIP (variable importance in the projection) scores > 0.8, 

indicating that each was important for achieving accurate group discrimination (Eriksson et al., 

2006). The high loadings for SMC in Component 2 (y-axis) are consistent with relative 

preservation of connectivity in this region, predisposing gene carriers to exhibit clinical 

manifestations of disease (see text). 
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