Supplementary data (detailed methods for neuroimaging analyses)
MRI data preprocessing
All T1-weighted MRIs were automatically processed by FreeSurfer using the recon-all procedure (FreeSurfer version 6.0.0; http://surfer.nmr.mgh.harvard.edu/) to reconstruct cortical surfaces, measure cortical thickness, and segment region-of-interest (ROI) volumes [1,2]. Gray matter (GM), white matter, and cerebrospinal fluid were segmented from the T1-MRIs and volume-registered into the Montreal Neurological Institute/International Consortium for Brain Mapping (MNI/ICBM) space using the surface deformation procedure [3]. We used the automated anatomical labeling (AAL) template [4] to define the ROIs in this study. The AAL template was inversely registered to each native T1-MRI using an inverse transformation matrix in each individual. The ROIs were used to calculate the standard uptake value ratio (SUVR), perform partial volume correction (PVC), and measure the regional PET uptakes in PET image processing. The native MRIs were automatically mapped onto a common surface template using a surface-based averaging technique considering cortical folding patterns, and cortical thickness was calculated by measuring the inner and outer surfaces via FreeSurfer.
PET data preprocessing
Both FBP PET and tau PET data were processed using the FMRIB Software Library (FSL; http://fsl.fmrib.ox.ac.uk) and the FreeSurfer PetSurfer procedure (FreeSurfer version 6.0.0; http://surfer.nmr.mgh.harvard.edu/fswikiPetSurfer) to perform co-registration, calculate SUVRs, and perform PVC [5]. Each individual FBP PET or tau PET image was co-registered to the corresponding native T1-weighted MRI using rigid-body registration with a mutual information cost function. AAL ROIs that segmented individual MRIs were inversely registered to each individual FBP PET or tau PET scan using an inverse transformation of each co-registration matrix. Then, each individual FBP PET or tau PET scan was normalized to the mean value in the cerebellar gray reference region to calculate the SUVR [6]. PVC was performed in all PET images using an extended Müller-Gärtner method in the PetSurfer procedure to estimate the true radioactivity concentration in a human brain (GM only) considering the heterogeneity of GM activity in a four-compartment model [7]. The GM threshold for PVC was set at 0.1, and the point spread function for PVC was estimated to be 8 mm. Then, individual PVC FBP-SUVR and tau-SUVR images were co-registered to the corresponding MRI and then the MNI/ICBM template using the transformation matrixes obtained from the previous step. The registered volume–based PVC PET SUVR images for each individual were sampled onto the cortical surface by mapping the value of the middle point between the inner and outer surfaces of each vertex point via the FreeSurfer procedure for a vertex-wise group analysis.
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Supplementary Fig. 1 Study flowchart 
APOE4 apolipoprotein epsilon 4


Supplementary Fig. 2 Vertex-wise group comparisons of the biomarkers 
Surface-based group differences were partial volume corrected while controlling for age, sex, and education. The color bars indicate the T-value, with warm colors indicating a high burden/cortical thickness and cool colors indicating low burden/cortical thinning. 
A. Aβ+ vs. Aβ- (FBP SUVR (left; FDR corrected p<0.05), tau-SUVR (mid; FDR corrected p<0.05), and cortical thickness (right; uncorrected p<0.05)); B. Aβ+APOE4+ vs. Aβ- (FBP SUVR (left; FDR corrected p<0.05), tau-SUVR (mid; uncorrected p<0.05), and cortical thickness (CTh, right; uncorrected p<0.05)); C. Aβ+ APOE4- vs. Aβ- (FBP SUVR (left; FDR corrected p<0.05), tau-SUVR (mid; FDR corrected p<0.05), and cortical thickness (right; uncorrected p<0.05)); D. Aβ+APOE4+ vs. Aβ+APOE4- (FBP SUVR (left; uncorrected p<0.05), tau-SUVR (mid; uncorrected p<0.05), and cortical thickness (rt; uncorrected p<0.05))

