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Neuroimaging Methods
MRI
MRI sequences were acquired at UCSF on either a 3T Siemens Tim Trio or a 3T Siemens Prisma Fit scanner: T1-weighted magnetization-prepared rapid gradient echo, fluid-attenuated inversion recovery (FLAIR), and susceptibility weighted imaging (SWI). Both scanners had very similar acquisition parameters (sagittal slice orientation; slice thickness, 1.0 mm; slices per slab, 160; in-plane resolution, 1.0 × 1.0 mm; matrix, 240 × 256; repetition time, 2300 ms; inversion time, 900 ms; flip angle, 9°), although echo time slightly differed (Trio, 2.98 ms; Prisma, 2.9 ms).

[18]F-Florbetapir
[18]F-Florbetapir PET were acquired at UCSF China Basin on a GE Discovery STE scanner.   A low-dose CT scan was acquired for attenuation correction prior to PET acquisition, and PET data were reconstructed using an ordered subset expectation maximization algorithm with weighted attenuation and scatter correction. Radiotracer was injected intravenously as a bolus, and data analyzed in this paper were acquired for 20 min starting 50 min post injection. [18]F-Florbetapir-PET data was reconstructed as four 5-min frames. 

T1 MRIs were segmented and parcellated using FreeSurfer version 7.1  (surfer.nmr.mgh.harvard.edu). PET frames were realigned using rigid-body transformation, averaged, and coregistered to their corresponding MRI using Statistical Parametric Mapping 12 (SPM12; Wellcome Department of Imaging Neuroscience, Institute of Neurology, London, UK). Standardized uptake value ratio (SUVR) images were created using a composite reference region that included the whole cerebellum, eroded white matter, and brainstem.[4] This composite reference region approach has shown greater reliability than other regions (e.g. cerebellum) for longitudinal analyses.[8] To obtain a measure of global cortical amyloid burden, we extracted a mean, cortical SUVR value for each tracer in native space using a weighted average of all FreeSurfer-derived cortical regions. [18]F-Florbetapir SUVR values were converted to Centiloid values using a previously validated equation.[1, 8]

[18]F-Flortaucipir
[18]F-Flortaucipir PET data were acquired at the Lawrence Berkeley National Laboratory (LBNL) on a single Siemens Biograph PET/CT scanner (Patient 1, 2015 scan) UCSF China Basin on a GE Discovery STE scanner (Patient 1, 2019 scan).  A low-dose CT scan was acquired for attenuation correction prior to PET acquisition, and PET data were reconstructed using an ordered subset expectation maximization algorithm with weighted attenuation and scatter correction [18]F-Flortaucipir radiotracer was injected intravenously as a bolus, and data analyzed in this paper were acquired for 20 min starting 80 min post injection. [18]F-Flortaucipir-PET data was reconstructed as four 5-min frames.

The MRI closest in time to each PET time point was segmented and parcellated using FreeSurfer version 5.3 (https://surfer.nmr.mgh.harvard.edu/). PET frames were realigned using rigid-body transformations, averaged, and coregistered to their corresponding MRI using Statistical Parametric Mapping 12 (SPM12; Wellcome Department of Imaging Neuroscience, Institute of Neurology, London, UK). Standardized uptake value ratio (SUVR) images were created using inferior cerebellar gray as reference region.[2] SUVR images were smoothed to reach a final resolution of 8mm3 and warped to Montreal Neuroimaging Institute (MNI) template. Smoothed and warped SUVR images were then converted to W-score maps that quantify the difference between patient 1’s scan and a group of 88 amyloid-PET-negative cognitively unimpaired controls (age=66.1419.86).[3] W-scores are age-adjusted Z-score (mean=0, SD=1 in the control group in each voxel). 
 
Neuropathologic Assessment
Brain autopsies were performed using 72-hour fixation of freshly cut 1 cm-thick coronal slabs (Case 1) or whole brain immersion fixation for 3 weeks (Case 2). Following fixation, regional dissections were carried out using a previously described protocol to enable tissue sampling of 50 discrete brain regions relevant to the differential diagnosis of dementia based on published consensus criteria.[5–7, 9] Blocks were embedded in paraffin wax and cut into eight micron-thick sections. Staining included hematoxylin and eosin (H&E) on all regions, to enable assessment of the regional neurodegeneration landscape, cerebrovascular disease, and vascular brain injury (including lacunes and microinfarcts), following consensus approaches.[6] Immunohistochemistry for Aβ, hyperphosphorylated tau, α-synuclein, ubiquitin, and transactive response DNA binding protein 43 (TDP-43) was carried out to identify the diagnostic lesions observed in the most common neurodegenerative diseases. Alzheimer’s disease-related changes were assessed according to the Thal amyloid phase, Braak neurofibrillary tangle (NFT) stage, and Consortium to Establish a Registry for Alzheimer’s Disease (CERAD) plaque score. Overall severity of AD neuropathological change (ADNC) was assigned using the National Institute on Aging (NIA) – Reagan criteria and NIA-Alzheimer Association criteria for AD. Coexisting cerebral amyloid angiopathy (CAA), vascular brain injury (VBI), arteriosclerosis, atherosclerosis, argyrophilic grain disease (AGD), Lewy body disease (LBD), and limbic age-related TDP-43 encephalopathy (LATE)[6] were noted when present in the available materials. 

Supplemental Results
Neuropathology Results
Table 1 Neuropathological Staging
	Patient
	ADNC[6]
	Thal Amyloid Plaque Phase
	Braak Neurofibrillary Tangle Stage
	CERAD Neuritic Plaque Score
	Cerebral Amyloid Angiopathy[9]
	Lewy Body Disease[5]
	PD Braak Stage
	LATE- NC[7]
	Vascular Brain Injury 

	1
	Intermediate (A2, B3, C3)
	Phase 3
	Stage 5
	Frequent
	Mild (CA1/subiculum)**
	None
	Stage 0
	None
	Chronic microinfarcts with gliosis*

	2
	High (A3, B3, C3)
	Phase 5
	Stage 6
	Frequent
	Moderate (frontal, temporal, parietal, cerebellum)**
	Diffuse neocortical
	Stage 6
	Stage 1
	absent



* involving subcortical white matter and deep gray nuclei
** capillary CAA not present




	REGIONS EXAMINED

	Frontal pole

	Anterior orbital gyrus

	Anterior cingulate cortex

	Middle frontal gyrus

	Inferior frontal gyrus, pars opercularis

	Subgenual cingulate cortex

	Precentral gyrus

	Superior frontal sulcus

	Middle insula

	Entorhinal cortex

	Inferior temporal gyrus

	Superior/middle temporal gyrus

	Postcentral gyrus

	Posterior cingulate cortex

	Angular Gyrus

	Striate cortex

	Amygdala

	Dentate gyrus

	CA3-4

	CA2

	CA1/Subiculum

	Ventral striatum

	Putamen

	Globus Pallidus

	Subthalamic nucleus

	Thalamus

	Claustrum

	Dentate nucleus

	Folia

	Substantia Nigra

	Tectum

	Periaqueductal gray

	Dorsal raphe

	Oculomotor nucleus

	Locus ceruleus

	Median raphe

	Abducens nucleus

	Facial nucleus

	Nucleus raphe interpositus

	Hypoglossal nucleus

	Dorsal efferent nucleus, vagus

	Nucleus solitary tract

	Olive

	Cervical anterior horn cells

	Cervical corticospinal tract

	Thoracic anterior horn cells

	Thoracic intermediolateral cell column

	Lumbar anterior horn cells

	Sacral nucleus of Onuf

	Sacral anterior horn cells
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