
Supplementary Material
Linear Mixed Effect Models

Model
Below is model used to fit the data to each diffusion metric (FA, MD, NDI, ODI and TF) in each ROI (n = 15). Random effects were separated by
group, with random intercepts and slopes allowed to be correlated (i.e. unstructured covariance structure) for the majority of models:

Where, for the th ( =1,2,3,4) measurement for the th participant (  = 1,.., ) in the th group ( =1 YOAD, =2 control):

 = dMRI metric
 = Fixed distance (mm) sampled from the GM/WM boundary. Moving from GM towards the SWM/DWM:

GM (+1mm) was set as =0
GM/WM boundary (0mm) as =1
SWM (-1mm) as =2
SWM/DWM (-2mm) as =3

 = cortical thickness (mm) as a constant over 
 = Fixed intercepts for the two groups
 = Fixed linear effects for the two groups
 = Fixed quadratic effects for the two groups
 = Fixed cortical thickness effect
 = Random intercept for the th participant in the th group
 = Random slope for the th participant in the th group
 = Residual

In regions and dMRI metrics where the model was too complex (6/75 models), we fit the same model but removed the control group's random
slope.

Example R code for fitting models
The above model was implemented in R using the lme4  library. Separate models were run for each combination of dMRI metric and ROI. Group-
specific random effects were achieved by creating separate intercept and distance vectors (e.g.
(0 + control + distance_control | Participant) ). Below shows example code for modelling NDI measures across the GM/WM

boundary in the parahippocampal cortex ( phippho_ndi ) where random intercepts and slopes are included for both control and YOAD groups.

# Set tolerance for convergence to resolve convergence problems at cost of slower fit (see lme4 `?convergence` he
lp file)
strict_tol <- lmerControl(optCtrl=list(xtol_abs=1e-8, ftol_abs=1e-8))

# Run model
phippo_ndi_model <- lmer(DWI ~ distance + I(distance^2)+ group + distance*group + I(distance^2)*group + cortical_
thick +
                                     (0 + control + distance_control | Participant) + 
                                     (0 + AD + distance_AD | Participant), 
                                   data=phippo_ndi, 
                                   REML=TRUE,
                                   control = strict_tol)
# View model results
summary(phippo_ndi_model)

Extracting Average Marginal Effects (AMEs)
Marginal effects were estimated from the LME models to assess differences between YOAD and control groups at each sampled distance along
the cortical profile. This was done using the margins  library which emulates the average marginal effects command used in STATA.

# Extract marginal effects at each distance (0:3 = 1mm to -2mm) between groups (0 = control, 1 = YOAD)
phippo_ndi_marg <- as.data.frame(summary(margins(phippo_ndi_model, at = list(distance = 0:3, group = 0:1))))
                    
# View marginal effects between groups
phippo_ndi_marg %>% filter(factor == "group")

The output provides the average marginal effect (AME) between groups at each distance, standard error, z value and p value. All AME p-values
were then adjusted using false discovery rate (FDR) using the p.adjust  package, where pFDR < 0.05 indicates statistical significance at our
chosen threshold of 0.05 after correcting for multiple comparisons.

Average Marginal Effects
Plots

Supplementary Figure 1: DTI AMEs for all ROIs Along the Cortical Profile

Supplementary Figure 1: Plots showing DTI AMEs of each ROI across the GM/WM boundary from GM to SWM/DWM. AMEs are shown in full
colour when pFDR < 0.05 and transparent when pFDR > 0.05.

Supplementary Figure 2: NODDI AMEs for all ROIs Along the Cortical Profile

Supplementary Figure 2: Plots showing NODDI AMEs of each ROI across the GM/WM boundary from GM to SWM/DWM. AMEs are shown in full
colour when pFDR < 0.05 and transparent when pFDR > 0.05.

Supplementary Figure 3: TF AMEs for all ROIs Along the Cortical Profile

Supplementary Figure 3: Plots showing TF AMEs of each ROI across the GM/WM boundary from GM to SWM/DWM. AMEs are shown in full
colour when pFDR < 0.05 and transparent when pFDR > 0.05.

Tables

Supplementary Table 1: DTI AMEs for all ROIs and Distances
ROI Measure GM GM/WM SWM SWM/DWM

Cuneus
FA -0.0168 [-0.0287, -0.0048] -0.0112 [-0.0234, 0.0010] -0.0035 [-0.0186, 0.0116] 0.0063 [-0.0130, 0.0256]

MD 0.2471 [ 0.1879, 0.3063] 0.1035 [ 0.0620, 0.1449] 0.0131 [-0.0172, 0.0434] -0.0240 [-0.0573, 0.0093]

Entorhinal
FA -0.0233 [-0.0361, -0.0105] -0.0312 [-0.0431, -0.0192] -0.0307 [-0.0454, -0.0160] -0.0220 [-0.0415, -0.0024]

MD 0.1861 [ 0.1197, 0.2525] 0.0689 [ 0.0219, 0.1158] 0.0158 [-0.0231, 0.0547] 0.0268 [-0.0214, 0.0751]

Fusiform
FA -0.0039 [-0.0135, 0.0057] -0.0054 [-0.0156, 0.0047] -0.0028 [-0.0145, 0.0088] 0.0039 [-0.0099, 0.0178]

MD 0.1778 [ 0.1236, 0.2319] 0.0544 [ 0.0127, 0.0962] -0.0110 [-0.0445, 0.0226] -0.0184 [-0.0513, 0.0145]

Inferiorparietal
FA -0.0224 [-0.0369, -0.0079] -0.0148 [-0.0301, 0.0006] -0.0095 [-0.0269, 0.0079] -0.0065 [-0.0268, 0.0137]

MD 0.3406 [ 0.2672, 0.4139] 0.1231 [ 0.0687, 0.1775] 0.0016 [-0.0399, 0.0430] -0.0241 [-0.0648, 0.0165]

Inferiortemporal
FA -0.0060 [-0.0147, 0.0026] -0.0021 [-0.0116, 0.0075] 0.0012 [-0.0105, 0.0128] 0.0036 [-0.0108, 0.0180]

MD 0.1563 [ 0.1138, 0.1989] 0.0466 [ 0.0141, 0.0792] -0.0097 [-0.0366, 0.0172] -0.0126 [-0.0409, 0.0157]

Lateraloccipital
FA -0.0156 [-0.0262, -0.0050] -0.0122 [-0.0232, -0.0012] -0.0055 [-0.0188, 0.0079] 0.0047 [-0.0121, 0.0215]

MD 0.3020 [ 0.2336, 0.3705] 0.1438 [ 0.0918, 0.1958] 0.0360 [-0.0040, 0.0760] -0.0212 [-0.0583, 0.0158]

Middletemporal
FA -0.0114 [-0.0212, -0.0016] -0.0047 [-0.0151, 0.0058] 0.0005 [-0.0117, 0.0128] 0.0042 [-0.0105, 0.0189]

MD 0.2138 [ 0.1614, 0.2663] 0.0670 [ 0.0296, 0.1045] -0.0141 [-0.0419, 0.0137] -0.0296 [-0.0591, 0.0000]

Paracentral
FA -0.0158 [-0.0347, 0.0031] -0.0140 [-0.0337, 0.0058] -0.0085 [-0.0307, 0.0136] 0.0005 [-0.0253, 0.0263]

MD 0.1438 [ 0.0830, 0.2046] 0.0560 [ 0.0167, 0.0953] -0.0012 [-0.0271, 0.0247] -0.0278 [-0.0605, 0.0050]

Parahippocampal
FA -0.0148 [-0.0275, -0.0021] -0.0243 [-0.0360, -0.0126] -0.0265 [-0.0395, -0.0135] -0.0213 [-0.0374, -0.0053]

MD 0.1766 [ 0.1265, 0.2268] 0.0820 [ 0.0472, 0.1168] 0.0380 [ 0.0086, 0.0673] 0.0445 [ 0.0062, 0.0828]

Postcentral
FA -0.0135 [-0.0312, 0.0043] -0.0033 [-0.0197, 0.0132] 0.0107 [-0.0061, 0.0274] 0.0284 [ 0.0097, 0.0470]

MD 0.2092 [ 0.1444, 0.2741] 0.0786 [ 0.0356, 0.1215] -0.0072 [-0.0335, 0.0191] -0.0480 [-0.0754, -0.0206]

Posteriorcingulate
FA -0.0082 [-0.0235, 0.0070] -0.0081 [-0.0247, 0.0085] -0.0066 [-0.0262, 0.0130] -0.0037 [-0.0274, 0.0199]

MD 0.1590 [ 0.1191, 0.1990] 0.0558 [ 0.0297, 0.0818] 0.0046 [-0.0133, 0.0226] 0.0057 [-0.0174, 0.0288]

Precentral
FA -0.0097 [-0.0263, 0.0069] -0.0033 [-0.0185, 0.0120] 0.0033 [-0.0122, 0.0188] 0.0100 [-0.0073, 0.0273]

MD 0.1492 [ 0.0771, 0.2214] 0.0517 [ 0.0069, 0.0964] -0.0109 [-0.0344, 0.0126] -0.0386 [-0.0678, -0.0093]

Precuneus
FA -0.0162 [-0.0301, -0.0023] -0.0083 [-0.0223, 0.0056] -0.0024 [-0.0179, 0.0130] 0.0014 [-0.0165, 0.0193]

MD 0.2692 [ 0.2066, 0.3317] 0.0861 [ 0.0421, 0.1301] -0.0100 [-0.0419, 0.0218] -0.0192 [-0.0530, 0.0146]

Superiorparietal
FA -0.0293 [-0.0461, -0.0125] -0.0184 [-0.0349, -0.0019] -0.0102 [-0.0279, 0.0075] -0.0047 [-0.0249, 0.0155]

MD 0.3564 [ 0.2790, 0.4339] 0.1556 [ 0.0988, 0.2125] 0.0371 [-0.0044, 0.0786] 0.0009 [-0.0374, 0.0391]

Superiortemporal
FA -0.0084 [-0.0196, 0.0028] -0.0013 [-0.0122, 0.0097] 0.0039 [-0.0078, 0.0157] 0.0071 [-0.0062, 0.0204]

MD 0.1451 [ 0.1014, 0.1889] 0.0277 [-0.0010, 0.0563] -0.0333 [-0.0531, -0.0135] -0.0378 [-0.0629, -0.0128]

Note:
Values reflect Average Marginal Effects (AME) and associated 95% confidence intervals. 
Colours indicate FDR adjusted p-value thresholds. Red = pFDR < 0.001, orange = pFDR < 0.01, blue = pFDR < 0.05

Supplementary Table 2: NODDI AMEs for all ROIs and Distances
ROI Measure GM GM/WM SWM SWM/DWM

Cuneus
NDI -0.0099 [-0.0248, 0.0051] -0.0074 [-0.0214, 0.0067] -0.0053 [-0.0215, 0.0108] -0.0038 [-0.0240, 0.0165]

ODI -0.0295 [-0.0456, -0.0135] -0.0088 [-0.0224, 0.0047] 0.0028 [-0.0099, 0.0154] 0.0052 [-0.0084, 0.0188]

Entorhinal
NDI -0.0037 [-0.0191, 0.0118] -0.0166 [-0.0312, -0.0019] -0.0241 [-0.0393, -0.0090] -0.0262 [-0.0430, -0.0095]

ODI 0.0079 [-0.0097, 0.0255] 0.0292 [ 0.0159, 0.0424] 0.0335 [ 0.0191, 0.0479] 0.0209 [ 0.0008, 0.0409]

Fusiform
NDI -0.0021 [-0.0161, 0.0120] -0.0090 [-0.0242, 0.0061] -0.0128 [-0.0294, 0.0039] -0.0133 [-0.0317, 0.0052]

ODI -0.0168 [-0.0322, -0.0013] 0.0074 [-0.0066, 0.0214] 0.0170 [ 0.0036, 0.0304] 0.0120 [-0.0017, 0.0258]

Inferiorparietal
NDI -0.0303 [-0.0459, -0.0148] -0.0252 [-0.0415, -0.0089] -0.0230 [-0.0407, -0.0053] -0.0237 [-0.0433, -0.0040]

ODI -0.0393 [-0.0561, -0.0225] -0.0083 [-0.0223, 0.0057] 0.0093 [-0.0035, 0.0221] 0.0135 [-0.0001, 0.0271]

Inferiortemporal
NDI -0.0106 [-0.0211, -0.0001] -0.0111 [-0.0230, 0.0008] -0.0119 [-0.0255, 0.0018] -0.0128 [-0.0285, 0.0029]

ODI -0.0141 [-0.0279, -0.0004] 0.0026 [-0.0091, 0.0143] 0.0088 [-0.0018, 0.0194] 0.0045 [-0.0065, 0.0154]

Lateraloccipital
NDI -0.0119 [-0.0250, 0.0012] -0.0114 [-0.0256, 0.0028] -0.0103 [-0.0268, 0.0063] -0.0085 [-0.0281, 0.0112]

ODI -0.0245 [-0.0410, -0.0080] -0.0048 [-0.0185, 0.0090] 0.0065 [-0.0059, 0.0189] 0.0093 [-0.0035, 0.0221]

Middletemporal
NDI -0.0116 [-0.0224, -0.0008] -0.0061 [-0.0180, 0.0057] -0.0029 [-0.0164, 0.0106] -0.0019 [-0.0175, 0.0136]

ODI -0.0137 [-0.0252, -0.0023] 0.0025 [-0.0077, 0.0128] 0.0100 [-0.0005, 0.0205] 0.0087 [-0.0033, 0.0207]

Paracentral
NDI -0.0118 [-0.0291, 0.0055] -0.0052 [-0.0226, 0.0122] 0.0004 [-0.0185, 0.0192] 0.0050 [-0.0163, 0.0263]

ODI -0.0157 [-0.0279, -0.0035] 0.0002 [-0.0101, 0.0105] 0.0094 [-0.0011, 0.0200] 0.0119 [-0.0009, 0.0246]

Parahippocampal
NDI 0.0106 [-0.0013, 0.0225] -0.0109 [-0.0225, 0.0008] -0.0237 [-0.0366, -0.0108] -0.0279 [-0.0432, -0.0127]

ODI -0.0243 [-0.0402, -0.0085] 0.0065 [-0.0048, 0.0179] 0.0200 [ 0.0097, 0.0303] 0.0162 [ 0.0027, 0.0297]

Postcentral
NDI -0.0067 [-0.0222, 0.0089] 0.0026 [-0.0120, 0.0173] 0.0108 [-0.0051, 0.0267] 0.0177 [-0.0011, 0.0366]

ODI -0.0283 [-0.0401, -0.0165] -0.0110 [-0.0209, -0.0012] -0.0011 [-0.0106, 0.0085] 0.0016 [-0.0095, 0.0127]

Posteriorcingulate
NDI -0.0062 [-0.0159, 0.0035] -0.0076 [-0.0187, 0.0036] -0.0092 [-0.0227, 0.0042] -0.0112 [-0.0274, 0.0050]

ODI -0.0260 [-0.0441, -0.0080] -0.0077 [-0.0238, 0.0085] 0.0014 [-0.0142, 0.0170] 0.0011 [-0.0154, 0.0177]

Precentral
NDI -0.0043 [-0.0199, 0.0113] 0.0024 [-0.0134, 0.0182] 0.0075 [-0.0102, 0.0252] 0.0110 [-0.0099, 0.0319]

ODI -0.0101 [-0.0189, -0.0013] 0.0023 [-0.0068, 0.0115] 0.0105 [-0.0003, 0.0213] 0.0143 [ 0.0010, 0.0276]

Precuneus
NDI -0.0153 [-0.0291, -0.0015] -0.0188 [-0.0334, -0.0043] -0.0211 [-0.0374, -0.0049] -0.0222 [-0.0407, -0.0036]

ODI -0.0394 [-0.0539, -0.0248] -0.0112 [-0.0222, -0.0002] 0.0030 [-0.0061, 0.0120] 0.0031 [-0.0065, 0.0127]

Superiorparietal
NDI -0.0292 [-0.0468, -0.0116] -0.0275 [-0.0456, -0.0093] -0.0264 [-0.0461, -0.0068] -0.0261 [-0.0479, -0.0043]

ODI -0.0500 [-0.0669, -0.0330] -0.0216 [-0.0354, -0.0079] -0.0026 [-0.0145, 0.0093] 0.0071 [-0.0050, 0.0192]

Superiortemporal
NDI 0.0048 [-0.0041, 0.0137] 0.0035 [-0.0068, 0.0137] 0.0029 [-0.0095, 0.0153] 0.0031 [-0.0119, 0.0180]

ODI -0.0064 [-0.0162, 0.0033] 0.0039 [-0.0042, 0.0120] 0.0094 [ 0.0012, 0.0175] 0.0099 [ 0.0001, 0.0198]

Note:
Values reflect Average Marginal Effects (AME) and associated 95% confidence intervals. 
Colours indicate FDR adjusted p-value thresholds. Red = pFDR < 0.001, orange = pFDR < 0.01, blue = pFDR < 0.05

Supplementary Table 3: Tissue Fraction AMEs for all ROIs and Distances
ROI Measure GM GM/WM SWM SWM/DWM

Cuneus

Tissue Fraction

-0.1478 [-0.1808, -0.1147] -0.0857 [-0.1086, -0.0627] -0.0419 [-0.0557, -0.0280] -0.0165 [-0.0254, -0.0076]

Entorhinal -0.1261 [-0.1644, -0.0878] -0.0459 [-0.0737, -0.0182] -0.0052 [-0.0284, 0.0180] -0.0040 [-0.0317, 0.0238]

Fusiform -0.1406 [-0.1728, -0.1084] -0.0647 [-0.0894, -0.0400] -0.0208 [-0.0396, -0.0019] -0.0089 [-0.0255, 0.0078]

Inferiorparietal -0.2065 [-0.2451, -0.1679] -0.0992 [-0.1269, -0.0715] -0.0333 [-0.0519, -0.0146] -0.0088 [-0.0239, 0.0063]

Inferiortemporal -0.1173 [-0.1433, -0.0913] -0.0515 [-0.0708, -0.0323] -0.0154 [-0.0297, -0.0011] -0.0090 [-0.0222, 0.0043]

Lateraloccipital -0.1964 [-0.2347, -0.1580] -0.1191 [-0.1485, -0.0896] -0.0614 [-0.0829, -0.0398] -0.0232 [-0.0395, -0.0069]

Middletemporal -0.1369 [-0.1651, -0.1087] -0.0597 [-0.0801, -0.0392] -0.0141 [-0.0283, 0.0002] -0.0001 [-0.0124, 0.0122]

Paracentral -0.0860 [-0.1179, -0.0542] -0.0412 [-0.0613, -0.0211] -0.0116 [-0.0226, -0.0006] 0.0028 [-0.0099, 0.0156]

Parahippocampal -0.1345 [-0.1655, -0.1035] -0.0624 [-0.0838, -0.0409] -0.0222 [-0.0390, -0.0054] -0.0140 [-0.0347, 0.0068]

Postcentral -0.1152 [-0.1433, -0.0872] -0.0637 [-0.0828, -0.0445] -0.0273 [-0.0388, -0.0157] -0.0060 [-0.0156, 0.0035]

Posteriorcingulate -0.1015 [-0.1250, -0.0780] -0.0425 [-0.0584, -0.0266] -0.0099 [-0.0208, 0.0010] -0.0037 [-0.0160, 0.0086]

Precentral -0.0942 [-0.1280, -0.0603] -0.0458 [-0.0668, -0.0248] -0.0129 [-0.0229, -0.0029] 0.0046 [-0.0066, 0.0158]

Precuneus -0.1755 [-0.2108, -0.1402] -0.0798 [-0.1048, -0.0548] -0.0238 [-0.0405, -0.0072] -0.0076 [-0.0217, 0.0065]

Superiorparietal -0.1876 [-0.2254, -0.1498] -0.0999 [-0.1269, -0.0728] -0.0432 [-0.0612, -0.0251] -0.0175 [-0.0320, -0.0030]

Superiortemporal -0.1039 [-0.1298, -0.0781] -0.0356 [-0.0530, -0.0183] 0.0042 [-0.0065, 0.0149] 0.0157 [ 0.0053, 0.0261]

Note:
Values reflect Average Marginal Effects (AME) and associated 95% confidence intervals. 
Colours indicate FDR adjusted p-value thresholds. Red = pFDR < 0.001, orange = pFDR < 0.01, blue = pFDR < 0.05

Supplementary Figure 4: AMEs with Uncorrected p-values < 0.05

Supplementary Figure 4: Plots showing AMEs along the profile for each dMRI metric. Visible AMEs are significant at p < 0.05 and not corrected
for multiple comparisons.

Conventional Mean ROI NODDI values
The supplementary results below show AMEs that were obtained when we did not perform tissue-weighted averages of ROIs described in the
main text (see Regions of Interest (ROIs) section). NDI and ODI metrics were first masked by ISO to retain voxels with mostly tissue (i.e. only
including voxels with < 0.3 ISO), then the same cortical profile extraction and linear mixed effect model analyses were performed. A similar
pattern along the cortical profile as observed when using tissue-weighted averages in the main text can be observed in the SWM: overall lower
NDI in YOAD individuals compared to controls, and overall higher ODI in YOAD individuals compared to controls. However, group differences are
greater in magnitude and extent within the cortical GM when compared to using tissue-weighted average NODDI measures.

Supplementary Figure 5: Conventional Mean ROI NODDI AMEs
for all ROIs Along the Cortical Profile

Supplementary Figure 5: Plots showing unweighted NODDI AMEs of each ROI across the GM/WM boundary from GM to SWM/DWM. AMEs are
shown in full colour when pFDR < 0.05 and transparent when pFDR > 0.05.

Supplementary Table 4: Conventional Mean ROI NODDI AMEs for
all ROIs and Distances

ROI Measure GM GM/WM SWM SWM/DWM

Cuneus
NDI -0.0541 [-0.0721, -0.0362] -0.0247 [-0.0409, -0.0085] -0.0072 [-0.0245, 0.0101] -0.0016 [-0.0223, 0.0191]

ODI -0.0779 [-0.1012, -0.0546] -0.0198 [-0.0363, -0.0033] 0.0098 [-0.0031, 0.0227] 0.0110 [-0.0040, 0.0260]

Entorhinal
NDI -0.0296 [-0.0477, -0.0115] -0.0208 [-0.0370, -0.0045] -0.0199 [-0.0368, -0.0029] -0.0269 [-0.0468, -0.0070]

ODI -0.0221 [-0.0451, 0.0009] 0.0225 [ 0.0061, 0.0389] 0.0357 [ 0.0197, 0.0517] 0.0176 [-0.0046, 0.0397]

Fusiform
NDI -0.0153 [-0.0318, 0.0011] -0.0042 [-0.0208, 0.0125] 0.0003 [-0.0171, 0.0178] -0.0017 [-0.0205, 0.0171]

ODI -0.0446 [-0.0649, -0.0244] 0.0004 [-0.0160, 0.0167] 0.0185 [ 0.0042, 0.0328] 0.0097 [-0.0051, 0.0245]

Inferiorparietal
NDI -0.0664 [-0.0872, -0.0456] -0.0345 [-0.0538, -0.0152] -0.0194 [-0.0385, -0.0002] -0.0210 [-0.0412, -0.0007]

ODI -0.0873 [-0.1134, -0.0612] -0.0156 [-0.0342, 0.0030] 0.0187 [ 0.0046, 0.0329] 0.0156 [ 0.0000, 0.0311]

Inferiortemporal
NDI -0.0233 [-0.0360, -0.0106] -0.0137 [-0.0268, -0.0006] -0.0098 [-0.0241, 0.0045] -0.0115 [-0.0277, 0.0047]

ODI -0.0250 [-0.0422, -0.0078] 0.0031 [-0.0107, 0.0169] 0.0138 [ 0.0021, 0.0256] 0.0071 [-0.0047, 0.0189]

Lateraloccipital
NDI -0.0551 [-0.0753, -0.0350] -0.0270 [-0.0454, -0.0086] -0.0100 [-0.0282, 0.0081] -0.0042 [-0.0236, 0.0153]

ODI -0.0748 [-0.1034, -0.0463] -0.0145 [-0.0346, 0.0056] 0.0168 [ 0.0029, 0.0306] 0.0190 [ 0.0057, 0.0324]

Middletemporal
NDI -0.0362 [-0.0513, -0.0212] -0.0136 [-0.0277, 0.0004] -0.0021 [-0.0166, 0.0123] -0.0017 [-0.0178, 0.0144]

ODI -0.0391 [-0.0559, -0.0224] -0.0007 [-0.0130, 0.0116] 0.0156 [ 0.0053, 0.0260] 0.0098 [-0.0023, 0.0219]

Paracentral
NDI -0.0343 [-0.0519, -0.0167] -0.0144 [-0.0313, 0.0024] -0.0008 [-0.0197, 0.0180] 0.0064 [-0.0164, 0.0293]

ODI -0.0339 [-0.0507, -0.0172] -0.0028 [-0.0146, 0.0089] 0.0124 [ 0.0014, 0.0233] 0.0118 [-0.0032, 0.0268]

Parahippocampal
NDI -0.0255 [-0.0398, -0.0112] -0.0239 [-0.0369, -0.0109] -0.0272 [-0.0414, -0.0130] -0.0354 [-0.0529, -0.0180]

ODI -0.0507 [-0.0694, -0.0320] -0.0005 [-0.0136, 0.0126] 0.0203 [ 0.0092, 0.0314] 0.0118 [-0.0024, 0.0260]

Postcentral
NDI -0.0561 [-0.0758, -0.0364] -0.0186 [-0.0355, -0.0018] 0.0064 [-0.0104, 0.0231] 0.0188 [-0.0007, 0.0383]

ODI -0.0759 [-0.0985, -0.0532] -0.0245 [-0.0399, -0.0091] 0.0021 [-0.0088, 0.0130] 0.0040 [-0.0084, 0.0165]

Posteriorcingulate
NDI -0.0257 [-0.0373, -0.0142] -0.0125 [-0.0241, -0.0010] -0.0074 [-0.0208, 0.0060] -0.0103 [-0.0268, 0.0062]

ODI -0.0390 [-0.0577, -0.0203] -0.0068 [-0.0231, 0.0096] 0.0068 [-0.0091, 0.0226] 0.0016 [-0.0158, 0.0189]

Precentral
NDI -0.0336 [-0.0521, -0.0150] -0.0091 [-0.0258, 0.0076] 0.0060 [-0.0126, 0.0247] 0.0119 [-0.0115, 0.0354]

ODI -0.0346 [-0.0506, -0.0185] -0.0011 [-0.0126, 0.0104] 0.0155 [ 0.0041, 0.0270] 0.0153 [-0.0006, 0.0312]

Precuneus
NDI -0.0561 [-0.0742, -0.0379] -0.0292 [-0.0464, -0.0121] -0.0174 [-0.0350, 0.0003] -0.0205 [-0.0400, -0.0011]

ODI -0.0870 [-0.1093, -0.0647] -0.0209 [-0.0362, -0.0057] 0.0090 [-0.0016, 0.0196] 0.0027 [-0.0090, 0.0144]

Superiorparietal
NDI -0.0815 [-0.1043, -0.0587] -0.0455 [-0.0667, -0.0242] -0.0270 [-0.0486, -0.0053] -0.0260 [-0.0498, -0.0021]

ODI -0.1134 [-0.1405, -0.0862] -0.0351 [-0.0543, -0.0159] 0.0063 [-0.0074, 0.0200] 0.0109 [-0.0029, 0.0248]

Superiortemporal
NDI -0.0272 [-0.0410, -0.0133] -0.0052 [-0.0178, 0.0074] 0.0053 [-0.0080, 0.0185] 0.0042 [-0.0113, 0.0197]

ODI -0.0349 [-0.0494, -0.0205] 0.0013 [-0.0086, 0.0113] 0.0173 [ 0.0087, 0.0259] 0.0130 [ 0.0014, 0.0246]

Note:
Values reflect Average Marginal Effects (AME) and associated 95% confidence intervals. 
Colours indicate FDR adjusted p-value thresholds. Red = pFDR < 0.001, orange = pFDR < 0.01, blue = pFDR < 0.05

Supplementary Figure 6: Conventional Mean ROI NODDI AMEs
for NDI and ODI

Supplementary Figure 6: Plots showing unweighted NDI and ODI AMEs along the cortical profile. AMEs displayed here are corrected for multiple
comparisons (pFDR < 0.05).

Relationship Between TF and MD

Supplementary Figure 7: TF vs MD Along the Cortical Profile in all
ROIs

Supplementary Figure 7: Mean diffusivity plotted against tissue fraction for each region of interest, at each distance along the cortical profile
(GM=1mm, GM/WM=0mm, SWM=-1mm, SWM/DWM=-2mm). Colours indicate controls (black) and YOAD (red).

Clinical Phenotypes

Supplementary Table 5: Demographics For Clinical Phenotypes
Phenotype N Female/Male AGE (SD) AAO (SD) MMSE (IQR) Total GM Volume (SD) Total WM Volume (SD) Total Cortical GM Volume (SD) Estimated TIV Volume (SD)

Control 22 12 / 10 60.5 (5.7) NA ( NA) 30.0 (1.0) 469.7 (56.7) 379.2 (44.2) 348.3 (43.6) 1512.5 (183.5)

tAD 18 8 / 10 61.4 (4.0) 56.7 (4.1) 20.0 (7.8) 456.1 (37.2) 376.2 (57.0) 331.3 (28.9) 1468.8 (172.5)

PCA 11 8 / 3 62.0 (5.5) 56.5 (4.5) 22.0 (7.5) 448.8 (47.9) 393.1 (59.0) 322.3 (37.4) 1474.3 (153.5)

Note: Volumetric measures are in cm . Total cortical, grey and white matter volumes are adjusted for estimated TIV using the regression
approach. All global MRI volumes were extracted from the FreeSurfer outputs ( aseg.stats ). Abbreviations: tAD = typical Alzheimer's disease;
PCA = posterior cortical atrophy; AAO = Age at Onset; MMSE = Mini Mental State Exam, GM = Grey Matter; WM = White Matter; TIV = Total
Intracranial Volume.

Average Cortical Profiles

Supplementary Figure 8: Average Regional FA Values Across the
Cortical Profile

Supplementary Figure 8: Averaged FA profiles for each region of interest (GM=1mm, GM/WM=0mm, SWM=-1mm, SWM/DWM=-2mm). Colours
indicate controls (black) and YOAD (red). YOAD=Young-Onset. Error bars indicate +/- standard deviation.

Supplementary Figure 9: Average Regional MD Values Across the
Cortical Profile

Supplementary Figure 9: Averaged MD profiles for each region of interest (GM=1mm, GM/WM=0mm, SWM=-1mm, SWM/DWM=-2mm). Colours
indicate controls (black) and YOAD (red). YOAD=Young-Onset. Error bars indicate +/- standard deviation.

Supplementary Figure 10: Average Regional NDI Values Across
the Cortical Profile

Supplementary Figure 10: Averaged NDI profiles for each region of interest (GM=1mm, GM/WM=0mm, SWM=-1mm, SWM/DWM=-2mm).
Colours indicate controls (black) and YOAD (red). YOAD=Young-Onset. Error bars indicate +/- standard deviation.

Supplementary Figure 11: Average Regional ODI Values Across
the Cortical Profile

Supplementary Figure 11: Averaged ODI profiles for each region of interest (GM=1mm, GM/WM=0mm, SWM=-1mm, SWM/DWM=-2mm).
Colours indicate controls (black) and YOAD (red). YOAD=Young-Onset. Error bars indicate +/- standard deviation.

Supplementary Figure 12: Average Regional TF Values Across the
Cortical Profile

Supplementary Figure 12: Averaged TF profiles for each region of interest (GM=1mm, GM/WM=0mm, SWM=-1mm, SWM/DWM=-2mm). Colours
indicate controls (black) and YOAD (red). YOAD=Young-Onset. Error bars indicate +/- standard deviation.
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