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Abstract 

Accumulation and aggregation of α-synuclein (αSyn) triggers neuronal loss in the 

substantia nigra pars compacta (SNpc) which in turn causes motor symptoms in 

Parkinson’s disease. We previously demonstrated that fatty acid-binding protein 3 

(FABP3), an intracellular fatty acid carrier protein, enhances αSyn neurotoxicity in the 

SNpc and motor impairments after intranigral injection of αSyn fibrils. However, 

temporal spreading profile of αSyn fibrils and those toxicity remains unclear. In the 

present study, we investigated the temporal profile of αSyn fibrils and its toxicity inducing 

intracellular fibril formation. Monomeric and fibrillar aSyn assemblies were labelled with 

ATTO550 to distinguish exogenous from endogenous species and injected into bilateral 

striatum in Fabp3+/+ (wild type) and Fabp3-/- mice. Accumulation of both monomeric and 

fibrillar exogenous αSyn in the SNpc was drastically decreased in Fabp3-/- mice 

compared to Fabp3+/+ counterparts. Fabp3 deletion also prevented exogenous αSyn 

fibrils-induced seeding of endogenous αSyn into aggregation containing phosphorylated 

and filament forms in the SNpc. Consistent with these results, loss of dopaminergic 

neurons and the following impaired motor behaviours were attenuated in Fabp3-/- mice. 

These results highlight crucial role of FABP3 in pathogenic αSyn accumulation and its 

seeding ability. Taken together, FABP3 could be a potential therapeutic target against 

αSyn propagation in synucleinopathies. 

 

Keywords: a-Synuclein; Lewy body disease; FABP3; dopaminergic neurons   
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1. Introduction 

α-synuclein (αSyn) is a main component of Lewy bodies (LBs) and Lewy neurites (LNs) 

in synucleinopathies including Parkinson’s disease (PD) and dementia with Lewy bodies 

(DLB) (Spillantini et al., 1997).While αSyn is mainly localized at presynaptic terminals 

as unstructured monomers (Maroteaux et al., 1988; Diao et al., 2013), the protein shifts 

to oligomeric, fibrillar, and aggregated forms upon factors including oxidative stress and 

aging (Qin et al., 2007; Canron et al., 2012). These misfolded αSyn strains exert toxicity 

and lead to loss of dopaminergic neurons in the substantia nigra pars compacta (SNpc) 

and the resultant motor impairments (Winner et al., 2011; Shioda et al., 2014). 

 Transplantation of embryonic nigral dopaminergic neurons into PD patients 

revealed that αSyn-positive LB inclusions were observed in grafted embryonic neurons 

(Kordower et al., 2008), suggesting αSyn has a property of transcellular propagation in a 

prion-like manner. Pathological αSyn also spreads throughout brain and the spreading 

pattern may overlap with disease-stage development in patients with synucleinopathies 

(Braak et al., 2001; Braak et al., 2003). These prion-like αSyn propagation is partly 

reproducible in experimental models. Intracerebral injection of αSyn fibrils in rodents 

demonstrated transcellular propagation of the exogenous template and seeding of 

endogenous soluble αSyn into LNs and LB-like inclusions (Paumier et al., 2015; Peelaerts 

et al., 2015). The seeded propagation and the spatiotemporal spreading likely depend on 

such as neuronal connectivity and endogenous αSyn expression levels (Erskine et al., 

2018; Okuzumi et al., 2018; Henderson et al., 2019); however, critical molecular 

mechanisms underlying these αSyn pathology remain unknown. 

 Long-chain polyunsaturated fatty acids (LC-PUFAs) such as arachidonic acid 

(AA) and docosahexaenoic acid (DHA) are a factor affecting αSyn 
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aggregation/oligomerization. LC-PUFAs directly bind with αSyn and promote its 

oligomerization in vitro (Perrin et al., 2001; Sharon et al., 2003). DHA-rich diets 

aggravate αSyn oligomerization and synapse loss in human A53T αSyn transgenic mice 

(Yakunin et al., 2012). LC-PUFAs are solubilized and intracellularly transported by 

carrier proteins termed fatty acid-binding proteins (FABPs) (Coe and Bernlohr, 1998). 

Among 10 FABP family in mammals, FABP3 highly expresses in neurons, particularly 

in dopaminergic neurons in the SNpc, at adult stage (Owada et al., 1996; Hertzel and 

Bernlohr, 2000; Shioda et al., 2014). The FABP3 levels in serum and cerebrospinal fluid 

were increased in patients with synucleinopathies (Mollenhauer et al., 2007; Wada-Isoe 

et al., 2008; Chiasserini et al., 2017). 

 To clarify role of FABP3 in αSyn pathology, we previously investigated effects 

of Fabp3 deletion on dopamine neurotoxicity induced by 1-methyl-1,2,3,6-

tetrahydropyridine (MPTP). We found that FABP3 binds to αSyn to make oligomers upon 

MPTP treatment, and Fabp3-/- mice were resistant to MPTP-induced motor impairments 

(Shioda et al., 2014). We further demonstrated a novel FABP3-selective ligand that 

competitively inhibits AA binding to FABP3 (Cheng et al., 2019) antagonizes αSyn 

oligomerization in MPTP-treated mice (Matsuo et al., 2019). The FABP3 ligand also 

attenuated phosphorylated αSyn (pαSyn) deposits caused by intranigral injection of αSyn 

fibrils (Yabuki et al., 2020); however, it remains unclear how FABP3 contributes to 

spreading of exogenously applied αSyn and the seeding of endogenous αSyn into 

inclusions. 

 Using fluorophore (ATTO550)-labelled αSyn fibrils, we here investigated the 

temporal profile of αSyn propagation after intrastriatal injection of αSyn strains 

(monomers and fibrils). Accumulation of ATTO-positive exogenous αSyn was drastically 
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suppressed in the SNpc of Fabp3-/- mice. Fabp3-/- mice were also resistant to formation 

of LB-like inclusions and loss of dopaminergic neurons, thereby maintained normal 

motor behaviours. 
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2. Results 

 

2.1. Accumulation of exogenous αSyn was prevented in the SNpc of Fabp3-/- mice 

We previously reported that Fabp3 deletion decreased intracellular levels of exogenous 

monomeric αSyn in primary mesencephalic cultures (Kawahata et al., 2019). To further 

clarify effects of FABP3 on temporal accumulation of exogenous αSyn in nigral 

dopaminergic neurons in vivo, sections from Fabp3+/+ and Fabp3-/- were prepared after 

bilaterally intrastriatal αSyn injection (Fig. 1). When monomeric αSyn was injected into 

the dorsal striatum, two-way ANOVA revealed significant effects of genotype (F(1, 40) = 

45.45, p < 0.01), time (F(4, 40) = 27.34, p < 0.01), and genotype x time (F(4, 40) = 17.28, p 

< 0.01) on ATTO/tyrosine hydroxylase (TH) area ratio (Fig. 2A). Intracellular levels of 

exogenous αSyn peaked at 1 day after the injection then rapidly decreased in Fabp3+/+ 

mice (Fig. 2A). By contrast, the transient accumulation of exogenous αSyn was not 

observed in Fabp3-/- mice (1 day: p < 0.01 vs. Fabp3+/+ mice; Fig. 2A), in line with our 

previous observation in primary mesencephalic cultures (Kawahata et al., 2019). Fibrillar 

αSyn injection also showed significant effects of genotype (F(1, 40) = 57.46, p < 0.01), time 

(F(4, 40) = 5.06, p < 0.01), and genotype x time (F(4, 40) = 6.51, p < 0.01) on ATTO/TH area 

ratio (Fig. 2B). ATTO-positive exogenous αSyn fibrils were gradually accumulated in 

Fabp3+/+ mice over the time course, though the levels were lower compared to those of 

αSyn monomers (Fig. 2B). Fabp3 deletion also prevented accumulation of αSyn fibrils 

in nigral dopaminergic neurons (3 day: p < 0.05; 10 day: p < 0.01; 30 day: p < 0.01 vs. 

Fabp3+/+ mice; Fig. 2B). 

 We also probed sections with anti-pαSyn at S129-specific antibody to confirm 

the effect of accumulation of exogenous αSyn assemblies on formation of LB-like 
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inclusions. While monomeric αSyn injection failed to form pαSyn-positive inclusions 

over the time course (Fig. 2A), 10 days were enough to induce LB-like inclusions, which 

were further maturated at 30 days after fibrillar αSyn injection (Fig. 2B). At 30 days after 

the injection, a relatively small fraction of pαSyn-positive inclusions was observed also 

in Fabp3-/- mice (Fig. 2B). 

 

2.2. Fabp3 deletion attenuated exogenous αSyn fibril-induced neurotoxicity 

We next confirmed effects of Fabp3 deletion on loss of nigral dopaminergic neurons 

induced by intrastriatal αSyn injection (Fig. 3A). When quantified TH-positive neurons 

in the SNpc over the same time course, three-way ANOVA detected significant 

differences in genotype (F(1, 80) = 8.27, p < 0.01), strain (F(1, 80) = 33.98, p < 0.01), genotype 

x strain (F(1, 80) = 5.18, p < 0.05), strain x time (F(4, 80) = 3.90, p < 0.01), genotype x strain 

x time (F(4, 80) = 2.77, p < 0.05). Fibrillar αSyn injection in Fabp3+/+ mice tended to induce 

loss of TH-positive neurons at 10 days (p = 0.052 vs. monomer-injected Fabp3+/+ mice; 

Fig. 3B), the time point when pαSyn-positive inclusions were begun to form (Fig. 2B). 

At 30 days after the injection, number of TH-positive neurons was significantly reduced 

in αSyn fibril-injected Fabp3+/+ mice (p < 0.01 vs. monomer-injected Fabp3+/+ mice; Fig. 

3B), which was rescued in Fabp3-/- counterparts (p < 0.05 vs. fibril-injected Fabp3+/+ 

mice; Fig. 3B). 

 

2.3. Fabp3 deletion attenuated exogenous αSyn fibril-induced formation of LB-like 

inclusions 

To confirm effects of Fabp3 deletion on αSyn conformational alternations, pαSyn-

positive inclusions were quantified in the SNpc at 30 days. Consistent with the results of 
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exogenously applied αSyn accumulation and loss of dopaminergic neurons, number of 

pαSyn-positive inclusions was significantly reduced in αSyn fibril-injected Fabp3-/- 

compared to Fabp3+/+ counterparts (t = 2.77, p < 0.05; Fig. 4A). αSyn-positive inclusions 

were also assessed by anti-filament conformation-specific αSyn antibody. Number of 

filament αSyn-positive inclusions was also reduced in αSyn fibril-injected Fabp3-/- 

compared to Fabp3+/+ counterparts (t = 3.83, p < 0.01; Fig. 4B). Notably, both pαSyn and 

filament αSyn were not completely overlapped with ATTO550, indicating exogenous 

αSyn fibrils seeded endogenous αSyn into LB-like inclusions. 

 

2.4. Fabp3 deletion rescued exogenous αSyn fibril-induced motor impairments 

Finally, motor performance was assessed at 30 days after the injection as the results of 

αSyn pathology and loss of nigral dopaminergic neurons. In the rotarod task, two-way 

ANOVA detected a significant effect of strain (F(2, 36) = 8.73, p < 0.01). Intrastriatal 

injection of αSyn fibrils impaired motor coordination in Fabp3+/+ (p < 0.01 vs. PBS-

injected Fabp3+/+ mice) but not Fabp3-/- mice (Fig. 5A). In the beam-walking task, two-

way ANOVA detected significant effects of genotype (F(1, 36) = 8.71, p < 0.01), strain (F(2, 

36) = 18.01, p < 0.01), and genotype x strain (F(2, 36) = 7.95, p < 0.01). Impaired motor 

performance was observed in αSyn fibril-injected Fabp3+/+ mice (p < 0.01 vs. PBS-

injected Fabp3+/+ mice; Fig. 5B). Fabp3 deletion attenuated αSyn fibril-induced motor 

impairments (p < 0.01 vs. fibril-injected Fabp3+/+ mice; Fig. 5B). 
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3. Discussion 

The monomeric species were rapidly degraded within hours while fibrillar species 

remained for days in cultured cells (Luk et al., 2009). Injection of αSyn assemblies into 

olfactory bulb demonstrated monomeric species are already detected beyond the injection 

site at 90 min after the injection while fibril species are rarely detected (Rey et al., 2013). 

The present study confirmed nigral intracellular monomeric αSyn were transiently 

increased at 1 day after the injection and followed by rapid decrease. In contrast, 

intracellular accumulation of fibrillar species were slowly and gradually increased over 

the time course, though the ATTO-positive area was lower than those of monomeric 

species. The monomeric αSyn could be subjected to degradation systems including 

ubiquitin-proteasome pathway, which are impaired by αSyn fibrils and aggregates 

followed by inclusion formation and neurotoxicity (Snyder et al., 2003; Tanik et al., 2013; 

McKinnon et al., 2020). 

 Experimental models demonstrated various patterns of αSyn propagation 

including synaptic transmission, receptors or exosomes mediation, and nanotubes 

transport (Alvarez-Erviti et al., 2011; Shrivastava et al., 2015; Abounit et al., 2016; 

Okuzumi et al., 2018). Intracerebral injection models revealed that pathological αSyn 

propagates cell-to-cell mainly by retrograde transport compared to anterograde one 

(Henderson et al., 2019). Retrograde tracing also confirmed pαSyn-positive regions 

including the SNpc, amygdala, and cortex were also labelled with the tracer in mice after 

intrastriatal injection of αSyn fibrils (Froula et al., 2019). Mezias et al. reported that αSyn 

inclusions propagate mainly in a retrograde manner at early time then anterograde one on 

a several months scale (2020). Of note, FABP3 is abundantly expressed in nigral 

dopaminergic neurons but rarely in its terminal in the striatum (Shioda et al., 2010). Here, 
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Fabp3 deletion attenuated exogenous αSyn accumulation in the SNpc after intrastriatal 

injection. Considering observations above, FABP3 is unlikely to be crucial in retrogradely 

striatonigral αSyn transport, at least over the time course in the present study. FABP3 

makes complexes with αSyn to accumulate within nigral dopaminergic neurons under 

MPTP treatment (Shioda et al., 2014). Thus, FABP3 may participate in intracellular 

accumulation of exogenous αSyn after internalization, rather than striatonigral axonal 

transport in vivo. 

 We previously demonstrated Fabp3 deletion suppressed pαSyn accumulation in 

the SNpc after intranigral fibrillar αSyn injection, which were antagonized by FABP3 

overexpression (Yabuki et al., 2020); however, it remained unclear the deteriorating effect 

of FABP3 overexpression was due to whether just accumulation of exogenous αSyn, or 

seeding of endogenous species into inclusions. In the present study using ATTO550-

labelled exogenous αSyn, we first revealed Fabp3 deletion attenuated recruitment of 

endogenous αSyn into fibrils, which were identified from the observations that these 

inclusions were not completely overlapped with ATTO550-positive immunoreactivity. 

Overall, Fabp3 deletion attenuated intracellular accumulation of exogenous αSyn after 

storiatonigral transport, thereby inhibiting seeding of endogenous αSyn. 

 Since almost all nigral dopaminergic neurons express FABP3 (Shioda et al., 

2014), we could not investigate differences in degrees of exogenous αSyn accumulation 

and seeding of endogenous αSyn between FABP3-positive and -negative population in 

Fabp3+/+ mice. We will further investigate the role of FABP3 in αSyn propagation in 

regions expressing FABP3 with distinct neuronal population such as anterior cingulate 

cortex (Yamamoto et al., 2018), of which LB pathology and blood flow deficits are 

correlated with cognitive deficits and hallucinations, respectively (Kövari et al., 2003; 
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Heitz et al., 2015). These approaches may challenge the contribution of FABP3 to the 

vulnerability of regions or cell population and to non-motor symptoms in 

synucleinpathies. 

 In conclusion, the present study first demonstrated that Fabp3 deletion 

suppressed exogenous αSyn accumulation in nigral dopaminergic neurons, using 

fluorophore-labelled αSyn assemblies in vivo. We also highlight its effect was 

accompanied by inhibition of seeding of endogenous αSyn into LB-like inclusions, which 

were positive for phosphorylated and filament forms. Fabp3-/- mice were thus resistant to 

fibrillar αSyn-induced neurotoxicity and PD-like motor impairments. These results 

suggest FABP3 as a potential candidate of therapeutic target for synucleinopathies. 
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4. Experimental Procedures 

 

4.1. Animals and stereotaxic surgery 

All animal studies conformed to Regulations for Animal Experiments and Related 

Activities at Tohoku University and approved by the Committee on Animal Experiments 

at Tohoku University (2017PhA-001; 2020PhA-007). We made all efforts to minimize the 

number of mice and their suffering. Three-month-old C57BL/6 male mice (Japan SLC, 

Inc., Shizuoka, Japan) were bred in a conventional environment with temperature (21-

23°C), humidity (50-60%), a 12-h light-dark cycle (lights on, 9:00-21:00), and freely 

accessible normal chow and water. Fabp3-/- mice were generated with C57BL/6 

background as described (Schaap et al., 1999). 

 After training sessions for behavioural analyses, mice were injected with 

monomeric or fibrillar αSyn assemblies bilaterally into the dorsal striatum (coordinates: 

AP: + 0.8 mm, ML: 2.0 mm, DV: 2.6 mm as described in Paxinos and Franklin, 2001). 

Under anaesthesia, mice received bilateral stereotaxic injection of ATTO550-labelled 

αSyn (5 μg/μL in sterile PBS) at the volume of 1 μL per hemisphere. Purification and 

ATTO550-labelling of αSyn strains were performed as described (Bousset et al., 2013; 

Peelaerts et al., 2015). 

 

4.2. Immunofluorescence and quantification 

Mice were intracardially perfused with 4% paraformaldehyde in phosphate buffer. Brain 

were post-fixed for 18-36 hr then coronal sections (50-μm thickness) were prepared with 

a vibrating microtome (DTK-1000, Dosaka EM Co. Ltd., Kyoto, Japan). 

Immunofluorescence was performed as described (Matsuo et al., 2019). Sections were 
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blocked with 5% normal goat serum with 0.1% Triton X-100 in PBS, and incubated with 

primary antibodies overnight at 4°C. The sections were then incubated with secondary 

antibodies for 90 min at room temperature and coverslipped with VECTASHIELD 

mounting medium (H-1000, Vector Laboratories, Burlingame, CA, USA). Primary and 

secondary antibodies were as follows: mouse monoclonal anti-TH (1:2000; RRID: 

AB_572268; Immunostar, Hudson, WI, USA), rabbit monoclonal anti-pαSyn at S129 

(1:2000; RRID: AB_869973; Abcam, Cambridge, UK), rabbit monoclonal anti-filament 

αSyn (1:1000; RRID: AB_2714215; Abcam), Alexa Fluor 405 goat anti-rabbit IgG 

(1:600; RRID: AB_221605; Invitrogen), and Alexa Fluor 488 goat anti-mouse IgG 

(1:600; RRID: AB_2534069; Invitrogen). Images were acquired by a confocal 

microscope TCS SP8 (Leica Microsystems, Wetzlar, Germany) and z-stacks were 

reconstructed to 3D images with a software LAS X (Leica Microsystems). 

 For quantifications, multi-channel images were converted to 8-bit grayscale ones 

for each channel in Fiji Image J (Ver. 1.52; NIH). All TH-positive cells in the SNpc were 

semi-automatically traced by a wand tool or manually surrounded when two or more cells 

are adjacent, and ATTO550-positive area within each TH-positive cell was measured. 

Pixel threshold of each image was adjusted by measurement of positive area in randomly 

selected 5 areas with no fluorescent signals. Results from each cell were averaged per 

section. All quantifications were performed by averaging the results from three sections 

per mice. 

 

4.3. Behavioural analyses 

The rotarod task was performed as described previously (Matsuo et al., 2019). In training 

sessions before stereotaxic surgery, mice were placed on a rod constantly rotated at 20 
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rpm (ENV-576M; Med Associates, Inc., Fairfax, VT, USA) and allowed to repeat the 

session until the latency to fall exceeded 100 s. Test sessions were conducted as similar 

to the training sessions and the latency to fall was recorded for up to 300 s. 

 The beam-walking task was performed as described previously (Matsuo et al., 

2019). In training sessions, mice were first placed on an inclined beam (87 × 0.5 cm) at 1 

cm from a goal box (16 × 16 × 16 cm) and were made to enter the box spontaneously. 

Sixty seconds after that, mice were placed again on the beam at 10, 30, 50, and 80 cm 

from the box and were made to cross the beam from each distance. The training sessions 

were finished when mice reached the goal within 60 s for 80 cm traverse. In test sessions, 

mice were made to cross the beam at 80 cm from the box and the number of foot slips 

was counted. 

 

4.4. Statistical analysis 

Results were presented as box plots with whiskers showing 95th and 5th percentile. The 

first and the third quartiles are depicted by the bottom and the top of the box, respectively. 

The line within the box represents the median. Statistical analyses were performed by 

JASP (ver. 0.13.1; University of Amsterdam, Amsterdam, Netherlands). Statistical 

significance was detected using Welch’s t-test for comparisons between two groups. For 

multiple-group comparisons, the significance was detected by three-way (genotype x 

strain x time) or two-way (genotype x time or genotype x strain) analysis of variance 

(ANOVA) followed by Tukey’s test. Values of statistical significance were set as follows: 

* when P < 0.05 and ** when P < 0.01. 
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Figure Legends 

 

Fig. 1 Experimental schedule. 

Experimental schedule in this study. Mice were divided into two groups and subjected to 

experiment 1 and 2. 

 

Fig. 2 Effects of Fabp3 deletion on exogenous αSyn accumulation in the SNpc after 

intrastriatal injection. 

ATTO550-positive area (magenta) per TH-positive cells (cyan) were quantified at 

indicated days after monomeric (A) or fibrillar (B) αSyn injection, respectively. No 

pαSyn-positive immunoreactivity (yellow) was observed in monomeric αSyn-injected 

group (A) while LB-like inclusions were formed from 10 days after fibrillar αSyn 

injection (B). Scale bar: 10 μm. The bottom and the top of the box represent the first and 

the third quartiles, respectively. The line within the box depicts the median. Two whiskers 

represent 95th and 5th percentile. Statistical differences were detected by two-way 

ANOVA followed by post-hoc Tukey’s test; **p < 0.01 for αSyn monomer-injected 

Fabp3+/+ vs. Fabp3-/- mice (n = 5 per group) in (A); *p < 0.05 and **p < 0.01 for αSyn 

fibril-injected Fabp3+/+ vs. Fabp3-/- mice (n = 5 per group) in (B). 

 

Fig. 3 Effects of Fabp3 deletion on loss of dopaminergic neurons in the SNpc after 

intrastriatal injection of αSyn fibrils. 

(A) Representative images of TH-positive cells (cyan) in the SNpc at 30 days after the 

injection. Images from PBS-injected groups were represented as reference controls. The 

dashed line indicates the boundary between SNpc and VTA. Scale bar: 250 μm. (B) 
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Quantifications for TH-positive cells in the SNpc at indicated days after the injection. The 

bottom and the top of the box represent the first and the third quartiles, respectively. The 

line within the box depicts the median. Two whiskers represent 95th and 5th percentile. 

Statistical differences were detected by three-way ANOVA followed by post-hoc Tukey’s 

test; **p < 0.01 for αSyn monomer-injected vs. fibrillar-injected Fabp3+/+; #p < 0.05 for 

αSyn fibril-injected Fabp3+/+ vs. Fabp3-/- mice (n = 5 per group). VTA, ventral tegmental 

area 

 

Fig. 4 Effects of Fabp3 deletion on the formation of LB-like inclusions in the SNpc 

after intrastriatal injection of αSyn fibrils. 

αSyn-positive inclusions were assessed using pαSyn-specific (yellow; A) and filament 

αSyn-specific (yellow; B) antibodies. Sections were co-stained with anti-TH antibody 

(cyan) and ATTO550-positive immunoreactivity (magenta) was directly visualized. Scale 

bar: 10 μm. The bottom and the top of the box represent the first and the third quartiles, 

respectively. The line within the box depicts the median. Two whiskers represent 95th and 

5th percentile. Statistical differences were detected by Welch’s t-test; *p < 0.05 and **p < 

0.01 for αSyn fibril-injected Fabp3+/+ vs. Fabp3-/- mice (n = 5 per group). 

 

Fig. 5 Effects of Fabp3 deletion on motor impairments after intrastriatal injection 

of αSyn fibrils. 

(A) Latency to fall from a rod in a rotarod task (n = 7 per group). (B) Error number of 

steps in a beam-walking task (n = 7 per group). The bottom and the top of the box 

represent the first and the third quartiles, respectively. The line within the box depicts the 

median. Two whiskers represent 95th and 5th percentile. Statistical differences were 
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detected by two-way ANOVA followed by post-hoc Tukey’s test; **p < 0.01 for PBS-

injected vs. αSyn fibril-injected Fabp3+/+ mice; ##p < 0.01 for αSyn fibril-injected 

Fabp3+/+ vs. Fabp3-/- mice. n.s., not significant. 

 












