Supplementary Figure 1. Overall correlation between inflammatory biomarkers duodenal
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Supplementary Figure 2. Significant correlation between inflammatory biomarkers
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Note. Spearman’s Correlations among inflammatory biomarkers. Only those correlation plots of biomarkers
were included that met a stringent correlation threshold of p<0.001.



Supplementary Figure 3. Correlation between inflammatory biomarkers and age in healthy population and

Parkinson disease.
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Supplementary Figure 4. Correlation between inflammatory biomarkers and LEDD in PD patients at early

stage and after LCIG implantation
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Supplementary Figure 5. Pipeline for morphometrical quantification via FlJI (Imagel) according to Emmi et
al., 2023. Briefly, standardized and uniform color thresholding is performed on shaded photomicrographs
(A) in order to selectively filter brown (DAB) signal; binarization (B) followed by watershed processing (C) is
then performed to separate particle margins; particle analysis is performed and superimposed on the
original image (D) and checked by the evaluators, who can manually select and deselect particles.
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Supplementary Table 1.

Spearman's Correlations

Overall correlation between inflammatory biomarkers duodenal

Spearman'srho p Lower 95% Cl Upper 95% CI
Alpha synuclein- Mean % - GFAP Mean Density (N/mm?) 0.657 ***  <.001 0.417 0.816
Alpha synuclein- Mean % - GFAP Mean dimension (um?) 0.587 ***  <.001 0.305 0.780
Alpha synuclein- Mean % - HLA-DR Area Mean % 0.363 * 0.027 0.033 0.619
Alpha synuclein- Mean % - CD3+ Mean Density (N/mm?) 0.414* 0.011 0.118 0.634
Alpha synuclein- Mean % - CD20+ Mean Density (N/mm?) 0.506 ** 0.001 0.166 0.719
Alpha synuclein- Mean % - CD68+ Mean Density (N/mm?) 0.238 0.155 -0.120 0.557
Alpha synuclein- Mean % - CD4+ Mean Density (N/mm?) 0.378* 0.016 0.088 0.625
Alpha synuclein- Mean % - CD8+ Mean Density (N/mm?) 0.391* 0.013 0.090 0.626
Alpha synuclein- Mean % - CD4+/CD8+ Ratio 0.188 0.246 -0.125 0.474
Alpha synuclein- Mean % - CD3+/CD8+ Ratio 0.206 0.228 -0.140 0.501
GFAP Mean Density (N/mm?) - GFAP Mean dimension (um?) 0.849 *** < 001 0.681 0.919
GFAP Mean Density (N/mm?) - HLA-DR Area Mean % 0.213 0.268 -0.240 0.617
GFAP Mean Density (N/mm?) - CD3+ Mean Density (N/mm?) 0.405 * 0.030 0.008 0.709
GFAP Mean Density (N/mm?) - CD20+ Mean Density (N/mm?) 0.312 0.100 -0.062 0.606
GFAP Mean Density (N/mm?) - CD68+ Mean Density (N/mm?) -0.247 0.196 -0.592 0.177
GFAP Mean Density (N/mm?) - CD4+ Mean Density (N/mm?) 0.364 * 0.040 -0.048 0.664
GFAP Mean Density (N/mm?) - CD8+ Mean Density (N/mm?) 0.445* 0.011 0.134 0.686
GFAP Mean Density (N/mm?) - CD4+/CD8+ Ratio 0.188 0.304 -0.241 0.543
GFAP Mean Density (N/mm?) - CD3+/CD8+ Ratio 0.278 0.152 -0.100 0.582
GFAP Mean dimension (um?) - HLA-DR Area Mean % 0.067 0.732 -0.370 0.476
GFAP Mean dimension (um?) - CD3+ Mean Density (N/mm?) 0.159 0.410 -0.241 0.528
GFAP Mean dimension (um?) - CD20+ Mean Density (N/mm?) 0.093 0.632 -0.226 0.396
GFAP Mean dimension (um?) - CD68+ Mean Density (N/mm?)  -0.199 0.301 -0.561 0.182
GFAP Mean dimension (um?) - CD4+ Mean Density (N/mm?) 0.329 0.066 -0.095 0.634
GFAP Mean dimension (um?) - CD8+ Mean Density (N/mm?) 0.291 0.106 -0.082 0.620
GFAP Mean dimension (um?) - CD4+/CD8+ Ratio 0.263 0.146 -0.193 0.628
GFAP Mean dimension (um?) - CD3+/CD8+ Ratio 0.149 0.448 -0.233 0.517
HLA-DR Area Mean % - CD3+ Mean Density (N/mm?) 0.609 *** < .001 0.355 0.786
HLA-DR Area Mean % - CD20+ Mean Density (N/mm?) 0.431 ** 0.008 0.120 0.643
HLA-DR Area Mean % - CD68+ Mean Density (N/mm?) 0.069 0.686 -0.279 0.403
HLA-DR Area Mean % - CD4+ Mean Density (N/mm?) 0.307 0.069 -0.017 0.586
HLA-DR Area Mean % - CD8+ Mean Density (N/mm?) 0.322 0.056 0.006 0.565
HLA-DR Area Mean % - CD4+/CD8+ Ratio 0.186 0.278 -0.150 0.492
HLA-DR Area Mean % - CD3+/CD8+ Ratio 0.541 *** < 001 0.262 0.709
CD3+ Mean Density (N/mm?) - CD20+ Mean Density (N/mm?) 0.491 ** 0.002 0.171 0.719
CD3+ Mean Density (N/mm?) - CD68+ Mean Density (N/mm?) 0.122 0.473 -0.262 0.476
CD3+ Mean Density (N/mm?) - CD4+ Mean Density (N/mm?) 0.560 *** < .001 0.240 0.754
CD3+ Mean Density (N/mm?) - CD8+ Mean Density (N/mm?) 0.670 *** <.001 0.392 0.836
CD3+ Mean Density (N/mm?) - CD4+/CD8+ Ratio 0.258 0.128 -0.066 0.535
CD3+ Mean Density (N/mm?) - CD3+/CD8+ Ratio 0.583 *** < .001 0.280 0.795
CD20+ Mean Density (N/mm?) - CD68+ Mean Density (N/mm?) 0.407 * 0.013 0.016 0.713
CD20+ Mean Density (N/mm?) - CD4+ Mean Density (N/mm?) 0.249 0.143 -0.079 0.523
CD20+ Mean Density (N/mm?) - CD8+ Mean Density (N/mm?) 0.376* 0.024 0.065 0.604
CD20+ Mean Density (N/mm?) - CD4+/CD8+ Ratio 0.104 0.544 -0.228 0.401
CD20+ Mean Density (N/mm?) - CD3+/CD8+ Ratio 0.221 0.196 -0.126 0.538
CD68+ Mean Density (N/mm?) - CD4+ Mean Density (N/mm?) 0.132 0.442 -0.199 0.463
CD68+ Mean Density (N/mm?) - CD8+ Mean Density (N/mm?) 0.175 0.307 -0.198 0.482
CD68+ Mean Density (N/mm?) - CD4+/CD8+ Ratio 0.005 0.975 -0.308 0.314
CD68+ Mean Density (N/mm?) - CD3+/CD8+ Ratio -0.006 0.971 -0.352 0.341
CD4+ Mean Density (N/mm?2) - CD8+ Mean Density (N/mm?) 0.526 ***  <.001 0.174 0.749
CD4+ Mean Density (N/mm?) - CD4+/CD8+ Ratio 0.843 *** < .001 0.725 0.908
CD4+ Mean Density (N/mm?2) - CD3+/CD8+ Ratio 0.293 0.083 -0.069 0.596
CD8+ Mean Density (N/mm?) - CD4+/CD8+ Ratio 0.047 0.775 -0.310 0.374
CD8+ Mean Density (N/mm?) - CD3+/CD8+ Ratio -0.129 0.452 -0.453 0.241
CD4+/CD8+ Ratio - CD3+/CD8+ Ratio 0.330* 0.049 -0.088 0.645

Note. Confidence intervals based on 1000 bootstrap replicates.



Spearman's Correlations

Spearman'srho p Lower 95% Cl Upper 95% CI

*p<.05 **p<.01, ¥*** p<.001



Supplementary Table2. Pattern of inflammatory biomarkers in male and female PD patients.

Mann
Female Male Whitney
U test
Median 2.5-97.5P Median2.5-97.5P P value

CD20+ Mean Density (N/mm?) 65 4.0-414.0 59 36.0-71.0 0.739
CD3+ Mean Density (N/mm?) 211 93.0-446.0 356 82.0-502.0 0.841
CD4+ Mean Density (N/mm?) 49.0 17.0-246.0 45.0 6.0-187.0 0.860
CD8+ Mean Density (N/mm?) 202.0 84.0-523.0 189.0 73.0-418.0 0.354
CD4+/CD8+ Ratio 0.2 0.1-0.7 0.3 0.1-0.9 0.724
e CD3+/CD8+ Ratio 0.9 0.5-2.0 1.3 0.4-1.9 0.350
GFAP Mean Density (N/mm?) 25.7 23.22-26.4 252 239-271 0.522
GFAP Mean dimension (um?) 46 40.0-60.0 405 24.2-67.0 0.831
HLA-DR Area Mean % 1.9 0.1-5.1 1.3 0.0-2.1 0.053
Alpha synuclein- Mean % 0.1 0.0-0.3 0.2 0.0-0.6 0.264
CD20+ Mean Density (N/mm?) 193 76.0-236.0 203 38.0-464.0 0.495
CD3+ Mean Density (N/mm?) 517 201.0-1126.0 444 260.0-684.0 0.264
CD4+ Mean Density (N/mm?) 229 60.0-291.0 136.0 10.0-351.0 0.301
CD8+ Mean Density (N/mm?) 298.0 189.0-596.0 323.0 91.0-423.0 0.973
CD4+/CD8+ Ratio 0.60 0.2-1.2 0.5 0.1-1.6 0.442
v CD3+/CD8+ Ratio 1.8 0.8-3.8 1.5 0.8-3.1 0.301
GFAP Mean Density (N/mm?) 28.0 249-30.3 28.0 25.9-30.2 0.659
GFAP Mean dimension (um?) 94.0 49.0-160.3 83.0 36.0-1314 0.736
HLA-DR Area Mean % 3.1 09-4.7 3.0 11-36 0.457
Alpha synuclein- Mean % 13 0.2-2.2 1.5 1.1-2.2 0.139




