Supplementary Table 1: Mean Regional Metabolite Concentrations for Lobar White Matter Regions
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Number of CRLB CRLB CRLB
WM Lobar Regions Voxels Summed Cho/Cr Glu/Cr GIn/Cr GIx/ICr NAA/Cr Linewidth Glu (%) Gin (%) Glx (%)
Cerebellum 110.6 + 64 0.28+0.04 0.77+0.12 0.34+0.09 088+0.08 0.88+0.13 7.83+0.79 57+£1.6 17+9 311
L Frontal Lobe 271.9+85 0.3+0.03 1.01+0.15 0.43%0.08 1.1+0.13 1.33+£0.09 6.93+0.45 6.0+5.6 17.3+16 3.7+3
L Occipital Lobe 56.7 + 47 0.23+0.03 0.98+0.12 0.49=*0.11 107+0.1 134%011 69=%0.74 69+7.1 16.2+14 40+3
L Parietal Lobe 165.7 =70 0.29+0.03 1.01+0.13 0.45%0.09 1.1+0.11 1.39+0.1 6.37 £0.86 56+25 15.5+11 341
L Temporal Lobe 94.2 £ 29 0.31+£0.04 0.99+0.14 045+0.11 1.07+0.14 136+0.13 6.64+0.68 6.6+5.8 18.7 £18 42+3
R Frontal Lobe 287.9+81 0.3+£0.03 1.01+0.12 04401 1.07x0.13 133+£0.1 6.97+0.58 49+22 1398 321
R Occipital Lobe 61.3+38 0.23+0.04 099+0.15 046%0.17 108+0.12 134+x0.13 6.9+0.78 6.4+3.8 20.6 £24 392
R Parietal Lobe 163.9 + 58 0.29+£0.04 0.95+0.16 0.47+0.1 1.06 £ 0.12 1.39+0.1 6.48 £0.99 6.8+4.5 17.2+14 41+2
R Temporal Lobe 70.8 + 22 0.31+0.04 0.96+0.17 045+0.12 106+0.14 1.32+0.13 6.88+0.85 6.8 3.7 19 + 17 39+1

Supplementary Table 2: Mean Regional Metabolite Concentrations for Lobar Gray Matter Regions

Number of CRLB CRLB CRLB
GM Lobar Regions Voxels Summed Cho/Cr Glu/Cr GIn/Cr GIx/Cr NAA/Cr Linewidth Glu (%) Gin (%) Glx (%)
Cerebellum 62.7 £48 0.23+£0.03 0.72+0.19 0.36+0.14 092+0.14 0.78+0.15 8.03+0.72 10.5+12 25.9+23 3.8+3
L Frontal Lobe 44.0 £ 29 0.23+0.04 1.12+0.22 0.39+0.16 126+0.12 1.18+0.13 7.01+1.28 9.4+18 28.6 £ 27 497
L Occipital Lobe 21.5+56 0.18+0.02 1.16+0.21 0.4+£0.2 13+021 117+%0.19 7461 7.8+3 36.1+27 42+2
L Parietal Lobe 44.7 + 86 0.18+£0.02 1.14+0.15 0.4+0.15 1.26+0.16 1.17+0.12 6.35+0.87 74+5 28.9+26 45+3
L Temporal Lobe 29.9+30 0.2+0.02 1.11+0.15 042+0.17 123+0.18 114%0.13 7.66+0.76 6.4+2 24919 331
R Frontal Lobe 425+ 34 0.24+0.03 1.19+0.16 0.38+0.12 1.25%0.17 115+£0.1 6.92+0.89 6.3+5 25.6 £ 22 3.7+3
R Occipital Lobe 14.7 £ 43 0.17+£0.03 125037 0.33+£0.28 141+0.37 1.18+0.22 752+181 13411 39.1+39 6.0+3
R Parietal Lobe 39.3+67 0.18+0.02 1.14+0.22 04+0.1 1.27+0.18 119+0.12 6.4+0.87 747 2521 3.8+2
R Temporal Lobe 20.2+16 0.22+0.03 1.05+0.22 0.41+0.17 1.2+025 112+0.14 7.93+0.89 8.4+4 33+ 26 40+2




Supplementary Table 3: Mean Regional Metabolite Concentrations for the AAL Atlas Regions

Number of

Voxels CRLB CRLB CRLB
AAL Atlas Region Summed Cho/Cr Glu/Cr GIn/Cr GIx/ICr NAA/Cr Linewidth Glu (%) Gin (%) Glx (%)
Calcarine L 66.0 + 19 0.19+0.03 1.01+0.14 043+011 1.1+013 1.29+0.09 6.55+0.86 59+3 16.8 + 10 3.8+2
Calcarine R 64.4+21 0.17+0.03 1.03+0.13 0.4+0.13 1.1+£0.11 1.27+0.13 6.61+0.87 6.4+4 23.2+26 42+2
Caudate L 121+7 0.31+0.05 092+02 046%0.17 111+0.17 124+013 7.09+0.9 14 +18 28.6 + 18 6.9+8
Caudate R 13.1+7 0.31+0.04 0.89+0.22 047+0.15 106+0.17 1.25+0.16 7.08+0.84 13.9+19 26.5+24 53+3
Cerebellum 3955+221 0.21+0.02 0.78+0.1 035+0.07 091+0.09 0.83+0.1 7.1+0.71 54+2 147+7 29+1
Anterior Cingulum L 20317 0.31+0.07 1.04+036 035+021 119+033 115+x02 7.28%1.01 128+ 11 329+34 8+7
Anterior Cingulum R 18.6 + 15 0.3+0.05 107+0.24 037+018 12+027 115+0.15 6.82+0.95 10.8+6 32.9+30 654
Middle Cingulum L 78.1+19 0.23+0.03 1.13+0.13 0.39+0.12 1.2+0.14 1.21+01 6.29+0.64 6.9+8 22.7+22 47+5
Middle Cingulum R 68.1 + 16 0.23+0.03 1.16+0.13 041+0.07 12+0.11 1.23+0.1 6.31+£0.82 6.1+5 21.2+20 45+5
Posterior Cingulum L 154 +4 0.22+0.03 1.15+0.17 0.38+0.16 127+0.17 1.32+0.13 6.13+0.86 6.9+2 29.4 + 23 43+2
Posterior Cingulum R 205+5 0.21+0.03 1.11+0.2 047016 1.22%0.2 1.28+0.1 6.15+0.97 6.9+4 225+20 43+2
Cuneus L 33.4+13 0.17+0.03 1.05+0.14 041+0.13 113+0.13 1.26+0.12 6.86+1.08 74+4 23.4+14 47+3
Cuneus R 31.7+13 0.16+0.03 1.06+0.2 0.39+0.18 116+0.18 1.25+0.14 6.88+1.24 9.2+14 30.8+31 46+4
Frontal L 191.2+115 0.23+0.02 1.14+0.14 0.44+0.1 1.2+0.14 1.26+0.13 7.03+0.73 57+2 18.7+11 3.9+2
Frontal R 2115+115 0.23+£0.02 1.15+0.12 043+0.09 12+0.16 123+0.12 7.12+0.38 52+2 17.7 12 36+2
Fusiform L 53.9+22 0.22+0.04 097+01 042+0.12 1.06+0.1 1.15+0.14 7.07+0.71 58+2 18.3+14 341
Fusiform R 46.9+21 0.23+0.03 0.99+0.15 038+0.1 106+0.15 113+0.16 7.2+0.73 6+3 20.4+18 361
Hippocampus L 18.8 + 10 0.32+0.04 095+0.2 039+0.15 105+0.21 11%0.16 7.23%0.72 89+5 27.3+18 53+4
Hippocampus R 16.2+8 0.32+0.04 091+0.14 04+015 099+0.15 1.13+0.15 7.35+1.05 8+3 24.1+18 47+2
Insula L 53.9+18 0.27+0.03 1.16+0.13 043+0.11 1.2+0.13 1.23+0.12 6.7+0.92 51+2 16+5 342
Insula R 60.3 + 25 0.27+0.03 1.06+0.13 0.39+0.1 112+0.15 125+0.13 6.96+1.18 6.1+4 209+ 16 372
Lingual L 80.3+23 0.18+0.03 1.01+0.1 0.43+0.1 1.12+0.1 1.22+0.11 6.58+0.72 52+2 17.1+18 331
Lingual R 74 + 23 0.18 £ 0.02 1+£0.12 0.41+0.09 1.07+0.12 1.18+0.14 6.64+0.72 58+3 16.4+9 3.8+2
Occipital L 76 +41 0.19+0.02 11+0.12 039+0.13 115+0.13 125+0.13 7.1+0.81 59+5 21.4+19 39+3
Occipital R 84.2 + 38 0.19+0.02 1.08+0.11 0.37+0.12 114+0.12 1.28+0.13 7.26+0.8 6.8+7 25.2+25 3.8+3
Pallidum L 41+4 0.25+0.05 0.89+0.13 0.32+024 101+0.12 1.14+0.11 7.71+0.88 13.6+12 37.5+34 6+3
Pallidum R 43+4 0.26+£0.05 0.81+0.23 0.38+0.2 101+0.16 1.21+015 7.69+0.9 14.9+20 36.2 £ 22 56+2
Paracentral Lobule L 72+4 0.19+0.05 1.47+051 044+029 172+142 143+034 6.81+1.34 13.6 + 15 39.1+34 8.5+10
Paracentral Lobule R 11.5+8 0.17+0.04 147+0.71 065+043 181+069 153+0.25 7.32+1.34 11.6+8 36.7 £ 27 51+2
Parietal L 104.8 £ 57 0.2+0.02 112+0.16 0.38+0.12 1.19+0.16 1.24%0.13 6.72+0.86 6.2+4 25.7+23 4+3
Parietal R 113 +61 02+0.02 108+0.18 0.36+0.13 1.15+0.17 1.25%+0.13 6.92+0.92 6.4+4 28.7 £+ 29 42+3
Postcentral L 50 + 26 0.2+0.02 1.15+0.23 048012 1.19+%0.2 1.3+0.16 7.03+0.81 737 20.6 + 16 43+4
Postcentral R 53.8 £ 32 0.2+0.02 111+0.18 047018 117+0.2 129%0.15 7.09+1.01 6.6+4 22+21 43+3
Precentral L 38.8+25 02+0.02 113+0.24 043+0.14 1.27+023 135%+0.18 7.1+0.88 7.7+6 255+21 45+3
Precentral R 46 £ 31 0.21+0.02 1.16+0.23 043+02 125+035 1.39+0.38 7.16+1.06 85+11 28.2 + 26 46+3
Precuneus L 85.8 + 22 0.19+0.03 1.08+0.16 04+014 118+0.16 1.26+0.11 6.22+091 6.4+4 23.7+24 392
Precuneus R 79.4+21 0.18+0.03 1.09+0.17 0.39+0.1 118+0.19 1.25+0.08 6.37+0.84 654 228+ 17 43+3
Putamen L 28.2+13 0.27+0.03 092+0.16 0.39+01 106+0.11 1.16+0.11 7.12+0.83 8.9+9 24 + 17 42+2
Putamen R 259+13 0.28+0.08 1.1+1.03 061 134+157 1.11+024 7.45%1.27 83%5 222+14 42+2
Rolandic Operculum L 48.4£13 0.23+0.03 1.18+0.14 045+0.14 122+0.18 1.3%0.13 6.73+1 48+2 175+18 33%2
Rolandic Operculum R 37.6+12 0.24+0.03 11+014 041+011 114+0.15 13%0.12 6.66+1.01 52+2 17.1+8 35+1
Superior Motor Area L 26.6 £21 0.21+£0.05 131+035 04+024 146+0.29 1.36%0.23 6.94+1 104 +7 37.1+34 6.3+x4
Superior Motor Area R 19.9+16 0.23+£0.04 121+0.24 0.58+0.3 1.34+0.3 1.33+0.22 6.93+1.16 95+5 27.7+19 6.1+4
Temporal L 198.4 £+ 76 0.22+0.02 1.11+01 037+0.08 118+0.11 1.23+0.12 7.03+0.68 46+1 175+7 3+1
Temporal R 160 £ 71 0.23+0.02 1.08+0.14 0.38+0.08 116+0.14 122+01 7.21+0.78 51+2 18.3+8 321
Thalamus L 29.3+12 0.29+0.04 099+0.14 0.38+0.17 109+0.14 1.16+0.12 7.3+0.87 10.2 + 13 30.6 £ 26 6.3+8

Thalamus R 30.3+12 0.29+0.04 097+0.15 0.37+0.15 104+0.14 119+0.08 7.2+0.97 8.5+4 31 +22 5+2




Supplementary Table 4: Mean Regional Improvement in Spectral Fitting of Glx for the AAL Atlas.

Mean CRLB of

Mean CRLB of

GIx/Cr from Spectral

GIx/Cr from Spectral

Glx for Spectral Glx for Spectral Improvement Fitting of Integrated Fitting of Individual % Difference
. Fitting of Fitting of Factor (IF) Spectra Spectra
AAL Atlas Region | -
ntegrated Individual ((C-D)IC) *100
Spectra (%) Spectra (%) (B/A) Mean + Std. Dev. Mean + Std. Dev.
(A) (B) (C) (D)

Calcarine L 3.8 13.9 3.66 1.1+£0.13 0.87+0.1 21.03
Calcarine R 4.2 15.4 3.67 1.1+011 0.82+£0.12 25.69
Caudate L 6.9 225 3.26 1.11+0.17 0.96 £ 0.57 13.27
Caudate R 5.3 211 3.98 1.06 +0.17 0.92+0.4 13.24
Cerebellum 2.9 12.3 4.24 0.91 £ 0.09 0.73£0.06 20.17
Anterior Cingulum L 8 21.9 2.74 1.19+0.33 0.92 +0.17 22.31
Anterior Cingulum R 6.5 19 2.92 1.2+0.27 0.97 +0.16 19.52
Middle Cingulum L 4.7 18 3.83 1.2+£0.14 0.92+0.13 22.82
Middle Cingulum R 45 16.9 3.76 1.2+0.11 0.95+0.1 20.80
Posterior Cingulum L 4.3 15.3 3.56 1.27 +£0.17 0.89 +0.17 29.89
Posterior Cingulum R 4.3 14.1 3.28 1.22+0.2 0.92 +0.15 24.99
Cuneus L 4.7 17.7 3.77 1.13+0.13 0.8+0.15 29.26
Cuneus R 4.6 16.5 3.59 1.16 +0.18 0.84+£0.18 27.93
Frontal L 3.9 24.4 6.26 1.2+0.14 0.99+0.31 18.06
Frontal R 3.6 20.4 5.67 1.2+0.16 0.97 +£0.25 18.55
Fusiform L 3.4 13.7 4.03 1.06+0.1 0.81+0.16 23.96
Fusiform R 3.6 12.9 3.58 1.06 +0.15 0.78 £0.17 26.78
Hippocampus L 5.3 16 3.02 1.05+0.21 0.86 +0.18 18.38
Hippocampus R 4.7 16.6 3.53 0.99 £0.15 0.77 £0.25 22.28
Insula L 3.4 14 4.12 1.2+0.13 0.91+0.14 24.31
Insula R 3.7 14.6 3.95 1.12+0.15 0.95 +0.49 15.44
Lingual L 3.3 14.7 4.45 1.12+0.1 0.86 £0.16 23.48
Lingual R 3.8 13.6 3.58 1.07+0.12 0.8+0.14 25.45
Occipital L 3.9 16.3 4.18 1.15+0.13 0.89+0.11 22.98
Occipital R 3.8 14.4 3.79 1.14+0.12 0.87£0.11 24.29
Pallidum L 6 13.1 2.18 1.01+0.12 0.83+0.29 18.57
Pallidum R 5.6 14.8 2.64 1.01+0.16 0.67 +£0.15 34.25
Paracentral Lobule L 8.5 21.1 2.48 1.72+1.42 1.17+0.35 31.88
Paracentral Lobule R 5.1 19.3 3.78 1.81 +0.69 1.2+0.55 33.64
Parietal L 4 15.6 3.9 1.19+0.16 0.94 +0.09 21.04
Parietal R 4.2 15.9 3.79 1.15+0.17 0.91+0.13 20.98
Postcentral L 4.3 18.5 4.3 1.19+0.2 0.89+0.15 25.05
Postcentral R 4.3 15.4 3.58 1.17+0.2 0.88 +0.16 24.96
Precentral L 4.5 19 4.22 1.27 £0.23 0.96 £0.2 24.25
Precentral R 4.6 16.6 3.61 1.25+0.35 1.11+0.5 11.16
Precuneus L 3.9 15.3 3.92 1.18+0.16 0.91+0.16 22.82
Precuneus R 4.3 16.2 3.77 1.18 £0.19 0.94+£0.13 20.42
Putamen L 4.2 15 3.57 1.06 +0.11 0.79£0.15 25.43
Putamen R 4.2 13.2 3.14 1.34 +£1.57 1.08 £1.22 18.95
Rolandic Operculum L 3.3 11.7 3.55 1.22+0.18 0.93+0.12 23.69
Rolandic Operculum R 3.5 12.9 3.69 1.14+0.15 0.83+0.12 27.50
Superior Motor Area L 6.3 26.5 4.21 1.46 +0.29 1.02 +£0.23 29.77
Superior Motor Area R 6.1 23.1 3.79 1.34+0.3 1.12+0.23 16.39
Temporal L 3 10.9 3.63 1.18+0.11 0.96 +0.09 19.03
Temporal R 3.2 11.3 3.53 1.16+0.14 0.88+0.11 24.01
Thalamus L 6.3 18.1 2.87 1.09+0.14 0.8+0.21 26.05
Thalamus R 5 17.6 3.52 1.04+0.14 0.77£0.14 26.53
Mean + Std. Dev. 16.5+3 45+1.3 3.7+0.7 23.0+5.0
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Supplementary Figure 1:

Detailed fitting results for ROl averaged spectra of the left calcarine region in
Figure 1(c) showing individual basis fits. (a) Original ROl average spectra shown
with fitted spectra and baseline of the fit. (b) Individual basis fitting results for
NAA, Cr, Cho, myo-inositol, Glu and GIn. (c) Individual basis function fitting
results focused to show details of Glu and Gin fitting. (d) Residual of the spectral
fitting process.



