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Supplemental Methods
Post-hoc investigation of the association between the regional gray matter volume (rGMV) of the medial prefrontal cortex (mPFC) and empathizing. We examined the negative association between rGMV of mPFC and empathizing in young adults, which has been suggested in previous studies, including our own (Banissy et al. 2012; Takeuchi et al. 2014). Although our present and previous studies share a substantial number of subjects, many factors differed between these studies, such as the sample size, sample selection, and preprocessing methods (VBM2 vs. SPM8). Therefore, we first performed a post-hoc multiple regression analysis. For this analysis, we calculated the mean rGMV value for the significant cluster in mPFC which was identified in the analysis of differences of rGMV between science and humanities students. The dependent variable was the mean rGMV; the independent variables were sex, age, Raven’s Advanced Progressive Matrices test score, total intracranial volume (TIV), empathizing and systemizing (the same variables were examined in the previous study) (Takeuchi et al. 2014). However, this analysis did not identify significant results. Therefore, we attempted to replicate our previous findings (Takeuchi et al. 2014) in which empathizing negatively correlated with rGMV of mPFC using the present preprocessing methods and the entire project sample, which included the present subjects (students of science and humanities at the Tohoku University), students of other disciplines at the Tohoku University, and students at other universities as was the case in our previous study (Takeuchi et al. 2014). This sample included 894 subjects (508 men, 386 women) with a mean age of 20.8 years (standard deviation [SD], 1.8). We also conducted this analysis with only the subjects in the present study and performed whole-brain multiple regression analyses. In these analyses, sex, age, Raven’s Advanced Progressive Matrices test score, TIV, empathizing and systemizing were the independent variables (Takeuchi et al. 2014). The statistical threshold was same as that of the main text. We then compared the spatial distributions of rGMV correlates for the differences in empathizing between science and humanities students.

Post-hoc investigation of the association between rGMV of mPFC and spatial abilities. To confirm the association between rGMV of mPFC and spatial abilities, which was suggested in a previous study (Gong et al. 2005), we performed a post-hoc multiple regression analysis. We calculated the mean rGMV value for the significant cluster in mPFC, which was identified in the analysis of differences of rGMVbetween science and humanities students. The dependent variable was the mean rGMV; the independent variables were sex, age, and the perception and spatial relation factor scores of the Tanaka B-type intelligence test (TBIT). Considering, the spatial factors related to intelligence have also been shown to be correlated with global brain gray matter volume (Haier et al. 2009), we conducted the analyses with and without the additional covariate of TIV.

Post-hoc investigation of the association between the regional white matter volume (rWMV) in the hippocampus and spatial abilities. To confirm the association between hippocampal rWMV and spatial abilities, which was suggested in a previous study (Maguire et al. 2000), we performed a post-hoc multiple regression analysis. We calculated the mean rWMV value for the significant cluster in the right hippocampus which was identified in the analysis of the differences or rWMV between science and humanities students. In this analysis, the dependent variable was the mean rWMV; the independent variables were sex, age, TIV, and the perception and spatial relation factor scores of TBIT.

Supplemental Results
Post-hoc investigation of the association between rGMV of mPFC and empathizing. This analysis failed to find a significant correlation between the mean rGMV of the significant cluster identified in the analysis of the difference between science and humanities students in mPFC and EQ score (empathizing, P > 0.1). Next, we investigated whether rGMV correlates of empathizing were distributed around mPFC in the whole-brain analysis. Using the entire study sample of this project, we identified a significant negative correlation between rGMV and empathizing in the medial to dorsomedial prefrontal cortex (MNI peak coordinates: x, y, z = 17, 41, 37; peak t value = 3.94; corrected cluster P value = 0.025, Supplemental Fig. 1). However, this significant cluster did not overlap with the significant cluster identified for the difference in rGMV of mPFC between science and humanities students, but did overlap slightly with the tendency of rGMV differences between science and humanities students (P < 0.0025, uncorrected, Supplemental Fig. 1). Finally, the distribution of a weak tendency of a negative correlation between rGMV and empathizing (uncorrected, P < 0.05) and the distribution of a weak tendency of rGMV between science and humanities students (uncorrected P < 0.05) substantially overlapped (Supplemental Fig. 2). When only subjects in the present study (science and humanities students at the Tohoku University) were examined for rGMV correlates of empathizing, the relationship between empathizing and rGMV of mPFC was similar, but the relationship generally weakened and became insignificant, perhaps reflecting the reduced sample size. This suggests that it is possible rGMV correlates of empathizing and the differences between science and humanities students overlap substantially in mPFC. However, this relationship was not clear using the present stringent statistical threshold applied to the whole brain.

Post-hoc investigation of the association between rGMV of mPFC and spatial abilities. We identified a significant negative correlation between the mean rGMV of the significant cluster in mPFC which was identified in the analysis of the differences between science and humanities students and the spatial relation factor score of TBIT (P = 0.009, t = 2.611), although the associations were not significant when the TIV was included as a covariate (this might be because the volume of a wide range of other areas may show the same pattern).

Post-hoc investigation of the association between the hippocampus rWMV and spatial abilities. We identified a significant negative correlation between rWMV in this cluster in the right hippocampus which was identified in the analysis of the differences between science and humanities students and the spatial relation factor score of TBIT (P = 0.033, t = −2.142).
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Supplemental Figure Legends
Supplemental Fig. 1. Comparison of the distribution of regional gray matter volume (rGMV) between science and humanities students and that of negative rGMV correlates of empathizing. The purple areas indicate significant clusters for a negative correlation between rGMV and empathizing. The purple regions are shown with P < 0.05, corrected for multiple comparisons at the non-isotropic adjusted cluster level with an underlying voxel level of P < 0.0025, uncorrected. The red areas indicate a non-significant tendency for a negative correlation between rGMV and empathizing. The results are shown with an underlying voxel level of P < 0.0025, uncorrected. The dark green areas indicate significant clusters for the difference in rGMV between science and humanities students. The dark green results are shown with P < 0.05, corrected for multiple comparisons at the non-isotropic adjusted cluster level with an underlying voxel level of P < 0.0025, uncorrected. The light green areas indicate a non-significant tendency for a difference in rGMV between science and humanities students. The results are shown with an underlying voxel level of P < 0.0025, uncorrected.

Supplemental Fig. 2. Comparison between the distribution of a weak tendency for a larger rGMV between science and humanities students and that for negative rGMV correlates of empathizing. The blue areas indicate a weak tendency for a negative correlation between rGMV and empathizing. The results are shown with an underlying voxel level of P < 0.05, uncorrected. The red areas indicate a non-significant tendency for the difference in rGMV between science and humanities students. The results are shown with an underlying voxel level of P < 0.05, uncorrected.
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