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Supplementary Figure legends
Supplementary Figure 1. ISL alone does not alter locomotor behavior or TH-related pathology. (A) Representative movement tracks in the open field test. Quantification of total distance (B) and average velocity (C) in the open field test; (n=6). (D) Forelimb grip strength test;(n=6). (E) Western blot of TH in the striatum. (F) Quantification of TH protein expression normalized to GAPDH; (n=3). Data are shown as mean ± SEM. *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001; ns: not significant.

Supplementary Figure 2. Tight-junction proteins in the colon. (A) Western blot of Occludin in the colon. (B) Quantification of Occludin protein expression normalized to GAPDH; (n=3). (C) Western blot of Claudin1 in the colon. (D) Quantification of Claudin1 protein expression normalized to GAPDH; (n=6). Data are presented as mean ± SEM. *p<0.05, ***p<0.001.

Supplementary Figure 3. P. distasonis improves dopaminergic neuron loss in a dose-dependent manner. (A) Western blot of TH in the striatum. (B) Quantification of TH protein expression normalized to GAPDH; (n=6). Data are presented as mean ± SEM. *p<0.05, ***p<0.001, ****p<0.0001.

Supplementary Figure 4. 16S rRNA gene sequencing of the gut microbiota in mice after administration of P. distasonis. (A) Alpha diversity analysis using Simpson index; (n=6). Violin plots with median line; Kruskal–Wallis test. ns: not significant. (B) PCoA of β-diversity. (C) Heatmap of genus level microbial abundance.

Supplementary Figure 5. P. distasonis treatment reshapes serum metabolomic profile in MPTP-induced mice. (A) PLS-DA plot shows distinct clustering between P. distasonis-treated and MPTP groups, indicating significantly altered serum metabolite profiles. (B) Volcano plot of differential metabolites between P. distasonis and MPTP groups. Pink and blue dots represent significantly upregulated and downregulated metabolites, respectively. (C) Heatmap of representative differential metabolites. Red indicates higher abundance, blue indicates lower abundance. (D) KEGG pathway enrichment analysis of differential metabolites reveals enrichment in ferroptosis, efferocytosis, bile secretion, ABC transporters, and amino acid metabolism.


Supplementary Figure 1.
[image: Supplementary Figure1]


Supplementary Figure 2.
[image: Supplementary Figure2]


Supplementary Figure 3.
[image: Supplementary Figure3]


Supplementary Figure 4.
[image: Supplementary Figure4]


Supplementary Figure 5.
[image: Supplementary Figure5]
image1.jpeg
~ 1

r

=il

il s w=m e e

£F
liN

ISL MPTP MPTP+ISL

Control

s 8 8 g o
g g8 g 8

8 & 2
(B) 3591 yibuans-dug

(spuw) A1d0japaberany
3saL pjald uado

5000
0000
5000

g g
g8 8
g 8
8 8
& |

(ww) 2dueysIq [ejoL
159 pietd usdo

s

(1o3u09 o pjod)

HAdVO/HL

e A Al
A IR NI
IR EIR
o NIR
IR
=[]
IR
all o »
)| 0
IR
Sl |0

Sl (|0
i &2
- a

©

()




image2.jpeg
A Control  MPTP MPTP+ISL B

OcCludin | s s s w w -—---i

Gapdh| s sss s S . S - - -

C Control  MPTP MPTP+ISL D

Claudint [0 S8 o o= o= = S &8 =

Gapdh | s s s s - -

n
1}

=
i

Occludin/GAPDH
e
o
i

(Fold of Control)

°
°
i

@
]

B
i

Claudin1/GAPDH
°
o
T

(Fold of Control)

°
o
T




image3.jpeg
A MPTP+Pd B

Control MPTP 107 108 100

RIEEEETET T

Gapdh [ s s e s o o= o . o -

TH/GAPDH
(Fold of Control)

L& &g S v*

o e&q

4“ Q




image4.jpeg
Genus

1.5 ns
1.01 @ O ?
0.5

PCOA2 (7.27%)

0.5

8
o

R2=0.138
P=0.0001

\ Control
| | ewerP
| | ®Pa

0.25

Eubacterium
Eubacteriu...hilum_group
Paramuribaculum
Fournierella
Acetatifactor

Tyzzerella
Monoglobus
GCA-900066575

Oscillibacter
HT002
Parabacteroides

Rikenellac...9_gut_group
Anaerotignum
Ruminococcus
Clostridium

Desulfovibrio
Colidextribacter

Muribaculum

|_|Akkermansia

Candidatus...ccharimonas

Lachnospir...4A136_group

Group

W Control
I MPTP
B P

o = N W




image5.jpeg
Partial Least Squares Discrimination Analysis

GrouP @ pTP @ P dstasoris @ Control

100
-50
-100 \
-50 0

PC1 (14.25%)

@
8

PC2 (13.67%)

P.distasonisVSMPTP

Significant
o Sg_Up(124)
. © NoDiff (838)

. o Sig_Down (91)

~log10(pVal)

log2(FC)

k004216 | Ferroptosis

k002030 | Bacterial chemotaxis
k004540 | Gap junction
ko04148 | Efferocytosis

k002010 | ABC transporters

k004080 | Neuroactive ligand-receptor interaction
k002020 | Two~component system

k004068 | FoxO signaling pathway

k004072 | Phospholipase D signaling pathway
k000970 | Aminoacyl-tRNA biosynthesis
k005231 | Choline metabolism in cancer
k005230 | Central carbon metabolism in cancer
k005016 | Huntington disease

k005017 | Spinocerebellar ataxia

k005030 | Cocaine addiction

Pathway Name

k001100 | Metabolic pathways

k001110 | Biosynthesis of secondary metabolites
k001120 | Microbial metabolism in diverse environments
k001060 | Biosynthesis of plant secondary metabolites
k001064 | Biosynthesis of alkaloids derived from omithine, Iysine and.

k004974 | Protein digestion and absorption
k004723 | Retrograde endocannabinoid signaling

k004720 | Long~term potentiation

k004724 | Glutamatergic synapse
k004713 | Circadian entrainment

Alpinetin

Inosine: 2
Allopurinol riboside

Allopurinol

Formononetin
POS_313.0512_58 6592_1
D-Xylulose 1-phosphate =
ST 24:1,04.G:S

Corynantheidine

Maltitol

Triadimefon

~ N-Acetyl-L-tyrosine
Tetracosapentaenoic acid (24:5n-6)
Didesmethylsibutramine:

Vanillin 4-sulfate

NEG_406.1121_217.2702_1
10~(Phosphonooxy)decyl methacrylate
N-alpha-Benzoyl-L-arginine
Crustecdysone

Thymol Sulfate

Phencynonate

p-Cresol glucuronide

3-hydroxydodecanoyl camitine

_[

1

Linaprazan
| 2-Octadecanone, 3-hydroxy-

Isocurcumenol
Brincidofovir
3.4-Di-0-methylquercetin
Trimelitic anhydride

||
s
£

P.distasonis3
P.distasonis4,
P.distasonis5,
P.distasonis6

z 9
§i
i3
33
:a

KEGG Enrichment BarPlot

Cellular Processes

E Environmental Information Processing

Genetic Information Processing

Human Diseases

Metabolism

Organismal Systems

Metabolite Number




