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Fig. S1 LRRK2 G2019S mice show increased α-synuclein levels in the distal colon after repeated DSS treatment
a Stool consistency and rectal bleeding scores during repeated DSS treatment. b-d Representative images, spleen weight, and spleen length (b), representative immunoblot images and quantification of α-synuclein in the distal colon (c), and expression levels of selected colonic cytokines after repeated DSS treatment (d). Data are presented as mean ± SEM. The α-synuclein/β-actin ratio for each sample was normalized to the average value of the NTg-control group in each experiment. N = 5–6 for control groups and N = 9–10 for DSS groups in panels a–c. N = 2–3 for control groups and N = 4 for DSS groups in panel d. *, P < 0.05; **, P < 0.01; ***, P < 0.001.
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Fig. S2 LRRK2 G2019S mice show comparable colonic immune-cell composition after experimental colitis
a Gating strategy for each immune-cell population. b,c Percentages and numbers of selected immune-cell populations in the colonic lamina propria after three cycles of DSS treatment (b) or acute DSS treatment (c). Data are presented as mean ± SEM. N = 5–6 per group in panel b. N = 2 or 4 per group in panel c.
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Fig. S3 DNase I treatment alleviates rectal bleeding in LRRK2 G2019S mice
a Stool consistency and rectal bleeding scores during repeated DSS treatment. b Representative immunofluorescence images and quantification of colonic NETs. Data are presented as mean ± SEM. Scale bars, 50 μm in panel b. N = 7–8 for PBS-treated groups and N = 8–10 for DNase I-treated groups in panel a. N = 3–4 for PBS-treated groups and N = 5–7 for DNase I-treated groups in panel b. * and #, P < 0.05; **, P < 0.01; *** and ###, P < 0.001. In panel a, * indicates a significant difference between LRRK2 G2019S mice treated with DNase I and PBS; # indicates a significant difference between PBS-treated LRRK2 G2019S and NTg mice.
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Fig. S4 PAD4 deficiency partially alleviates inflammatory symptoms in DSS-treated LRRK2 G2019S mice
a Body-weight changes, clinical scores, stool consistency, and rectal bleeding scores during repeated DSS treatment. b-d Colon length (b), representative H&E images of the distal colon and histopathological scores (c), and representative immunofluorescence images and quantification of colonic NETs (d). Data are presented as mean ± SEM. Scale bars, 100 μm in panel c and 50 μm in panel d. N = 12–17 for Pad4+/+ groups and N = 11–16 for Pad4−/− groups in panels a–d. *, P < 0.05; **, P < 0.01; ***, P < 0.001. In panel a, * indicates a significant difference between LRRK2 G2019S/Pad4+/+ and LRRK2 G2019S/Pad4−/− mice; $ indicates a significant difference between NTg/Pad4+/+ and NTg/Pad4−/− mice.
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Fig. S5 Germ-free mice lack colonic NET formation after DSS treatment
a Body-weight changes and rectal bleeding scores in germ-free mice during repeated DSS treatment. b,c Representative immunofluorescence images and quantification of colonic NETs (b), and representative immunoblot images and quantification of α-synuclein (c) in the distal colons of germ-free mice after repeated DSS treatment. Data are presented as mean ± SEM. Scale bars, 100 μm in panel b. N = 2–4 for control groups and N = 2–8 for DSS groups.
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Fig. S6 LRRK2 G2019S promotes NET formation independently of mitochondrial activity
a,b Percentage of spread-form NETs released from NTg and LRRK2 G2019S neutrophils stimulated with hyphal C. albicans (a) or PMA (b). c,d Geometric mean fluorescence intensity (gMFI) of TMRE (c) and ATP concentrations (d) in neutrophils with or without ionomycin stimulation. Data are presented as mean ± SEM. Scale bars, 20 μm in panels a and b. N = 6 in panel a. N = 4 in panel b. N = 3 in panels c and d. **, P < 0.01.
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Fig. S7 Hyperactive LRRK2 G2019S does not alter chromatin-release-associated events during NET formation
a Representative immunoblot images and quantification of citrullinated histone H3 (citH3) and histone H3 in neutrophils stimulated with ionomycin for 3 h. The citH3/histone H3 ratios were normalized to the value of ionomycin-stimulated NTg neutrophils in each experiment. N = 7. b Representative immunoblot images and quantification of full-length and N-terminal gasdermin D (GSDMD) in neutrophils stimulated with ionomycin for 1 h. The N-terminal/full-length GSDMD ratios were normalized to the value of unstimulated NTg neutrophils in each experiment. N = 3. Data are presented as mean ± SEM.
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Fig. S8 The activation of LRRK2-RAB10 pathway depends on extracellular calcium but not HOCl production
a Representative immunoblot images of RAB10 in lentivirus-transduced dHL-60 cells. b Representative immunoblot images of pRAB10 in MLi-2-treated neutrophils after ionomycin stimulation for 60 min. c Manders' coefficient MPO-pRAB10 and pRAB10-MPO quantification within CD63+ area of each cell from MLi-2 treatment. d,e Manders' coefficient MPO-DNA and DNA-MPO quantification in each cell from the timepoint experiment (d) and the kinase inhibition experiment (e). f The volume of DNA+ regions per cell in the kinase inhibition experiments. g Representative immunoblot images of pRAB10 in neutrophils stimulated with ionomycin for 3 h in medium with or without calcium. h Representative immunoblot images and quantification of pRAB10 and total RAB10 in neutrophils treated with or without dihydrolipoic acid followed by ionomycin stimulation for 3 h. The pRAB10/RAB10 ratios were normalized to the value of ionomycin-stimulated NTg neutrophils in each experiment. N = 2–4 per group. Data are presented as mean ± SEM. In panel c, e and f, 6, 14, 11-13 cells from non-stimulated, ionomycin-stimulated, and MLi-2+ionomycin-stimulated groups were analyzed. In panel d, 8-14 cells from non-stimulated groups and 15-40 cells from ionomycin-stimulated groups were analyzed. *, P < 0.05; **, P < 0.01; ***, P < 0.001.
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Fig. S9 Proposed model: LRRK2-dependent RAB10 phosphorylation promotes MPO–HOCl-dependent NET formation
Working model of the pathway supported by the data in this study. 
Top, in a stimulated neutrophil, influx of extracellular calcium is required both for the shared NETosis machinery — reactive oxygen species (ROS) generation, PAD4-mediated histone citrullination, neutrophil elastase (NE) release, and gasdermin D (GSDMD) pore formation, which together drive chromatin decondensation and extrusion — and for activation of LRRK2. In neutrophils carrying LRRK2 G2019S, elevated kinase activity increases RAB10 phosphorylation at Thr73 (pRAB10). Phosphorylated RAB10 acts together with myeloperoxidase (MPO) and its oxidant product hypochlorous acid (HOCl): MPO inhibition or HOCl scavenging abolishes the enhanced NET release conferred by LRRK2 G2019S and by phosphomimetic RAB10, whereas HOCl scavenging does not reduce RAB10 phosphorylation, placing pRAB10 upstream of the MPO–HOCl axis. Increased co-occurrence of pRAB10 and MPO within DNA⁺ regions, reversed by LRRK2 kinase inhibition, indicates that RAB10 phosphorylation facilitates redistribution of MPO-containing granule material toward decondensing chromatin. Mitochondrial ROS, histone citrullination, and GSDMD cleavage were not detectably altered by LRRK2 G2019S, and neither superoxide scavenging nor NE inhibition eliminated the genotype-dependent difference; these steps are therefore depicted as the shared NETosis program on which the LRRK2–RAB10–MPO branch acts. Symbols for citrullinated histones and GSDMD are given in the key. 
Bottom, during intestinal inflammation, microbiota-derived cues are required for colonic NET formation; in LRRK2 G2019S mice this neutrophil-intrinsic pathway increases NET release in the inflamed colon and is accompanied by increased enteric α-synuclein accumulation.
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