Supplementary files
[image: A screenshot of a graph

Description automatically generated]
Supplementary Fig 1. High-performance liquid chromatography (HPLC) chromatogram of synthesized [18F]PM-PBB3 and standard. (a, b) Synthesized [18F]PM-PBB3, (c, d) Standard.





Supplementary Table 1 Mouse models used in the study
	Model
	Age(month)
	[18F]SMBT-1
	[18F]PM-PBB3
	[18F]florbetapir
	[18F]DPA-714
	[18F]FDG

	rTg4510
	3
	2F/1M
	1F/3M
	
	2F/4M
	1F/3M

	
	7
	3F
	2F/1M
	
	2F/4M
	2F/2M

	5×FAD
	3
	3M
	3M
	3M
	3M
	3M

	
	7
	3M
	3M
	3M
	3M
	3M

	Wild-type
	3
	3M
	3M
	5M
	7M
	5M

	
	7
	3M
	3M
	3M
	7M
	4M



F, female; M, male


Supplementary Methods 
Animal models
The animal models used in the study are summarized in STable 1. rTg4510 mice (STOCK Tg(Camk2a-tTA)1Mmay Fgf14Tg(tetO-MAPT*P301L)4510Kha/J and 5×FAD mice (B6. Cg-Tg(APPSwFlLon,PSEN1*M146L*L286V)6799Vas/Mmjax) were used (JAX Laboratory). Wild-type C57BL6 mice were obtained from Charles River Germany and Cavins Laboratory Animal Co. Ltd. of Changzhou. Mice were housed in ventilated cages inside a temperature-controlled room under a 12-h dark/light cycle. Pelleted food and water were provided ad libitum. Paper tissue and shelters were placed in cages for environmental enrichment.

Radiosynthesis
[18F]SMBT-1 (0.74 GBq/ml) was radiosynthesized from its precursor as described 1. [18F]PM-PBB3 (1.48 GBq/ml) was synthesized from an automatic synthesis module and a kit (APRINDIA therapeutics, China) 2,3. [18F]florbetapir (0.56 GBq/ml) was radiosynthesized from its precursor in a fully automated procedure 4. [18F]DPA-714 (1.48 GBq/ml) was labelled with 18F at its 2-fluoroethyl moiety after nucleophilic substitution of the corresponding to the sylate analog 5. [18F]FDG (1.48 GBq/ml) was prepared in the radiochemistry facility under Good Manufacturing Practices requirements. The identities of the aforementioned final products were confirmed by comparison with the high-performance liquid chromatography retention time of the nonradioactive reference compound by coinjection using a Luna 5 μm C18(2) 100 Å (250 mm×4.6 mm) column (Phenomenex). Acetonitrile and water (60:40) solvent with a 1.0 mL/min flow rate was used. Radiochemical purity > 95% was achieved for all tracers (Supplementary 1 for [18F]SMBT-1).

MicroPET
PET experiments was performed using a Siemens Inveon PET/ computed tomography (CT) system (Siemens Medical Solutions, United States) 6. [18F]SMBT-1, [18F]florbetapir, [18F]PM-PBB3, [18F]DPA-714 and [18F]FDG scans were performed, Mice were anaesthetized using 5% isoflurane and maintained using isoflurane 1.5% in medical oxygen (0.3-0.5 L/min) at room temperature with an isoflurane vaporizer (Molecular Imaging Products Company, USA) during the PET/ CT procedure. The mice were positioned in a spread-supine position on the heated imaging bed. A single dose of tracers (∼0.37 MBq/g body weight, 0.1–0.2 mL) was injected into the animals through the tail vein. Static PET/CT imaging was obtained for 10 min post intravenous administration, depending on the tracer [18F]SMBT-1 at 60-70 min, [18F]PM-PBB3 at 90-100 min, [18F]florbetapir at 50-60 min, [18F]DPA-714 at 40-50 min and [18F]FDG at 60-70 min,. PET/CT images were reconstructed using the ordered subsets expectation maximization 3D algorithm (OSEM3D), with a matrix size of 128×128×159 and a voxel size of 0.815 mm×0.815 mm×0.796 mm. Attenuation corrections derived from hybrid CT data were applied.

PET data Analysis
PMOD 4.4 software was used for PET images analysis (PMOD Technologies Ltd., Switzerland). Radioactivity is presented as the standardized uptake value (SUV) (decay-corrected radioactivity per cm3 divided by the injected dose per gram body weight). Volumes of interest were defined based on a mouse MRI T2-weighted image template as described earlier 7. Cerebellum (CB) was used as the reference region for calculation of brain regional SUVR. The mask was applied for signals outside the mouse brain for illustration.

Statistics
Two-way ANOVA with Dunnett’s post hoc analysis was used for comparisons between groups (GraphPad Prism 9.0, CA, USA). A p value less than 0.05 is statistically significant. Data are shown as mean ± standard deviation.
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