Supplementary Table 1 List of Primary and Secondary Antibodies
	Antibody
	Application
	Working Concentration/Dilution
	Host
	Reference Number
	Company

	Anti-pS129-α-Synuclein antibody [EP1536Y]
	Immunohistochemistry
	0.5 µL/mL in primary antibody diluent (Leica, AR9352)
	Rabbit
	Ab51253
	Abcam

	Anti Iba1
	Immunohistochemistry
	1:1 000 in primary antibody diluent (Leica, AR9352)
stock concentration: 0.5 – 0.7 mg/mL
	Rabbit
	01919741
	FUJIFILM Wako

	Anti-Tyrosine Hydroxylase antibody
	Immunohistochemistry
	1: 500 in primary antibody diluent (Leica, AR9352)
stock concentration: 150 µg/mL
	Rabbit
	AB152
	Millipore

	Anti-Alpha-synuclein (phospho S129) antibody [P-syn/81A]
	Immunocytochemistry 
	1: 2 000 in PBS 0.1% TritonX100 + 5% Goat Serum 
stock concentration:1 mg/mL 
	Mouse
	Ab184674
	Abcam

	BOND Polymer Refine Detection Kit 
	Immunohistochemistry
	Ready To Use 
	NA
	DS9800
	Leica Biosystems

	Anti-pS129-α-Synuclein antibody 
[MJF-R13 (8-8)]
	2-step direct immunoassay 
(Coating)
	0.5µg/mL in PBS
	Rabbit
	Ab168381
	Abcam

	JRF/mTau/8 antibody 
	2-step direct immunoassay 
(Coating)
	4µg/mL in PBS
	Mouse
	MTUB3.001
	In house 

	JRD/PT/82-SULFO-TAG Labelled antibody 
	2-step direct immunoassay 
(Detection)
	0.18µg/mL in 0.1% casein in PBS
	Mouse
	NS_2021_019005
	In house

	Anti-pS129-α-Synuclein antibody [81A]  
	2-step direct immunoassay 
(Primary Detection)
	1µg/mL in 0.1% casein in PBS
	Mouse
	825701
	Biolegend

	SULFO-TAG Labelled Anti-Mouse
	2-step direct immunoassay (Secondary Detection)
	1µg/mL in 0.1% casein in PBS
	Rabbit
	R32AB-1
	MSD
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Supplementary Figure 1 Immunocytochemistry of primary hippocampal rat neurons seeded with α-Syn preformed fibrils. (a-d) Representative images of (a) dendritic marker MAP2, (b) neuronal marker NeuN, and (c) Hoechst nuclear staining in untreated and PFF-seeded cultures exposed to increasing PFF doses. Quantification of (e) MAP2 immunoreactivity, (f) NeuN-positive neurons, and (g) Hoechst-stained nuclei respectively. No significant differences were observed between untreated and PFF-seeded neurons, irrespective of the dose, indicating preserved cell density, neuronal survival, and neuronal integrity following PFF treatment. Data are presented as mean ± SEM.
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Supplementary Figure 2 Olfactory discrimination threshold task revealed preserved discrimination threshold and local field potential activity 8 months after PFF-seeding in olfactory bulb of wild-type mice. (a) Difference in sniffing time [s] between female mouse urine (FMU) and trimethylthiazoline (TMT) across the different odor concentrations tested during the olfactory discrimination threshold task at 8 months post-injection (n = 15 per group). Positive values indicate preference for FMU and negative values indicate preference for TMT. Compared with baseline, the highest odor concentration pair (FMU 1:10¹ vs. TMT 1:105) elicited a significant increase in difference in sniffing time [s] for both PBS- and PFF-seeded mice. Data were analyzed using a linear mixed-effects model with Sidak’s multiple-comparisons test. (b-e) Local field potential recordings from the olfactory bulb (OB, c), piriform cortex (PC, d), and hippocampal CA1 (HIP, e) region obtained during presentation of the highest odor concentration pair (FMU 1:10¹ vs TMT 1:10⁵) in the threshold task at 8 months post-injection. Power spectral density was expressed as percentage change relative to the water-versus-water baseline condition. Normalized power in the theta (4–12 Hz), alpha (8–12 Hz), beta (13–30 Hz), and gamma (30–100 Hz) frequency bands was analyzed using two-way ANOVA with Sidak’s post hoc comparisons. Electrode configuration scheme created in BioRender (Anthonissen, A., 2026). Data are presented as mean ± SEM. *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001.



[image: ]Supplementary Figure 3 Histological validation of electrode implantation targets for local field potential recording. Representative hematoxylin-stained coronal sections showing electrolytic lesion sites (250 µA, 5 s; arrows) generated to verify stereotaxic coordinates prior to electrode implantation. Lesions are shown for the olfactory bulb, piriform cortex, hippocampal CA1 region, and substantia nigra pars compacta (SN pc). AP, ML, and DV coordinates are relative to dura (mm) and indicated in each panel. Scale bars = 250 µm.
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