1. Supplementary Materials and Methods
1.1. Animals
All experiments were approved by the ethical committee for animal experimentation at UCB in accordance with the European Directive 2010/63/EU and Belgian law for the use of animals for scientific purposes. All studies involving animals were reported in accordance with the ARRIVE guidelines for reporting experiments involving animals [1, 2].

1.2. LRRK2 inhibitors
LRRK2-IN-1 was synthesized accordingly to the description in Deng et al 2011 [3]. Compound 1 (E117 (2-{[(4-Fluorophenyl)methyl]oxy}-5-(4-morpholinylmethyl)-N-3-pyridinylbenzamide) was synthesized accordingly to the description in the patent wo11038572. Both compounds were synthesized and purified (>99.9%) by Union Chimique Belge (UCB).

1.3. In vitro pharmacokinetics (PK)
1.3.1. Human epithelial colorectal adenocarcinoma cell (Caco-2) permeability
Caco-2 permeability of the compounds was evaluated in the apical to basolateral (A-B) and basolateral to apical direction (B-A) at pH 7.4/pH7.4 in 5 mM Hanks’ balanced salt solution (HBSS-HEPES). The final concentration of compound was 0.5 µM and the final concentration of solvent was 0.5%. The assay was performed in 96-well format at 21-25 days post-seeding. The cells were incubated at 37C using gentle shaking for 60 min (A-B) or 40 min (B-A).  Terminal donor and receiver samples were analyzed by high performance liquid chromatography-mass spectrometry/mass spectrometry (HPLC-MS/MS) using selected reaction monitoring. 
1.3.2. Microsomal clearance and hepatocyte clearance
The metabolic stability of the compounds was evaluated in rat (Sprague-Dawley) microsomes and freshly isolated hepatocytes. The microsomal incubation contained 0.5 µM of test compound, 1 mg/mL microsomal protein, NADPH-generating system (2 mM nicotinamide adenine dinucleotide phosphate (NADP), 20 mM glucose-6-phosphate, 2 U/mL glucose-6-phosphate dehydrogenase), 2 mM MgCl2 and 0.5% Dimethylsulfoxide (DMSO) in 100 mM phosphate buffer (pH 7.4). The hepatocyte incubation contained 0.5 µM of test compound, 1x106 hepatocytes/mL, 2 mM glutamine, 15 mM HEPES and 0.5% DMSO in William’s medium E without phenol red. Samples were taken at 6 time points between 1 and 40 min (microsomes) or 1 and 60 min (hepatocytes). The reactions were stopped by the addition of ice-cold acetonitrile. After protein precipitation, the samples were analyzed by liquid chromatography/mass spectrometry (LC/MS).
1.3.3. Stability in rat plasma
Plasma from male Sprague-Dawley rats was spiked at a concentration of 1 µM resulting in a final DMSO concentration of 0.5%. The spiked plasma was incubated at 37C and samples were taken at 0, 0.25 h, 0.5 h, 0.75 h, 1 h and 2 h after the start of incubation. After precipitation of the plasma proteins with acetonitrile the samples were analyzed by LC/MS.
1.3.4. Plasma and brain protein binding
Brain homogenate was prepared from male Sprague-Dawley rats by homogenizing rat brain in 100 mM phosphate buffer (pH 7.4) at a final tissue concentration of 0.2 g/mL. A 96-well equilibrium dialysis device (HT Dialysis LLC) with a regenerated cellulose membrane (molecular weight cut-off 12-14 kDa) was loaded with rat plasma or brain homogenate spiked at a test compound concentration of 1 µM. The spiked plasma or brain homogenate was dialyzed against 100 mM phosphate buffer (pH 7.4) for 4 h at 37C and 5% CO2. After dialysis, samples were taken from the buffer and plasma or brain compartments. The samples were pretreated by protein precipitation and analyzed by LC/MS.

1.4. Pharmacokinetics in vivo 
The brain distribution of the compounds was evaluated after intraperitoneal (ip) administration of 10 mg/kg to male Sprague-Dawley rats. The compounds were formulated at 2 mL/kg in 1% methyl cellulose containing 0.1% Tween and 0.1% silicone antifoam. Brain and blood samples were collected at 0.25 h or 0.5 h and 1 h after administration. The brain was briefly perfused with saline (ca. 1 min) prior to dissection. Blood was collected from the vena cava in heparinized tubes and centrifuged for 0.25 h at 3,000xg at 4C to obtain plasma. The brain was homogenized in 4 volumes of water. Brain homogenate and plasma samples were pretreated by protein precipitation using acetonitrile and analyzed by LC/MS.
The in vivo pharmacokinetics of compound 1 was evaluated after intravenous (iv) and oral (po) administration at 1 mg/kg in male Sprague-Dawley rats. For both dose routes, the femoral vein of the rats was cannulated for automated blood sampling using the Accusampler system. Compound 1 was formulated in dimethylacetamide:water (30:70, v/v) or 1% methyl cellulose containing 0.1% Tween and 0.1% silicone antifoam for iv and po administration, respectively. The iv formulation was dosed at 2 mL/kg via the tail vein. The oral formulation was administered via gavage at 5 mL/kg. Blood samples were collected in heparin at 2 min (iv only), 0.25 h, 0.5 h, 1 h, 2 h, 4 h and 6 h after dosing. The blood was centrifuged for 0.25 h at 3,000xg and 4C to obtain plasma. After protein precipitation with acetonitrile the plasma samples were analyzed by LC/MS. The PK parameters were calculated by non-compartmental analysis.  

1.5. Cytotoxicity and Genotoxicity
Cytotoxicity of the compounds was assessed using a label-free xCELLigence System (Roche Diagnostics), which measures cell health based on the changes in electrical impedance across microelectrodes integrated into the bottom of tissue culture E-Plates as previously described [4, 5]. The compounds were tested at concentrations between 0.1 and 100 µM in human hepatocellular liver carcinoma cell line (HepG2) cells and incubated for 72h. Lethal concentration (LC50) values were determined at 4, 24, 48 and 72 h after incubation. A compound was considered cytotoxic when LC50 values were below 100 µM at any given time point as described previously [6].
Genotoxicity was measured using the GreenScreen human cells assay (GS HC; Gentronix) as described in Walmsley and Tate (2012) [7]. In brief, human lymphoma cells (TK6) expressing GADD45a-GFP (growth arrest and DNA-damage-inducible protein GADD45 alpha-green fluorescent protein) were exposed to the compounds, then the level of GFP fluorescence produced from this reaction was measured spectrophotometrically to determine the genotoxicity index (G). The genotoxicity index corresponded to the amount of deoxyribonucleic acid (DNA) repair enzyme in treated sample versus the amount of DNA repair enzyme in solvent control sample. Compounds were considered genotoxic when the genotoxicity index was higher than 1.5 in the absence of the metabolic activator S9 (-S9) and higher than 1.3 in the presence of S9 (+S9) condition. Data was considered valid when the cell viability was higher than 30% in -S9 condition or 20% in +S9 condition. Nine concentrations were tested during one experiment. LRRK2-IN-1 was tested at 3.9 µM up to 1 mM and Compound 1 from 2 to 500 µM. However, data was analyzed upto 500 µM and 250 µM for LRRK2-IN-1 and Compound 1 for the +S9 condition due to interference with fluorescence and/or absorbance at higher concentrations.
Mutagenicity was assessed using the Ames Multi Plate Format (AmesMPF) assay (Xenometrics) as previously described [8]. Briefly, three  bacteria strains (TA98, TA100 and TA1537) were exposed to the compounds in the presence or  absence of S9, then the number of revertant bacteria was scored using a colorimetric read-out. A compound was considered mutagenic when the fold induction (the average number of clones in treated versus the average number of clones in control condition) was above 4 and when the fold increase over baseline (the average number of clones in treated versus the average number of clones in control conditions +1 standard deviation) was above 3. Both compounds were tested at 62.5 µM up to 2 mM.

1.6. Kinase Selectivity 
Selectivity of the compounds were examined using KiNativTM high content kinome profiling by ActivX Biosciences and Adapta® universal kinase assay by Life Technologies. The KiNativTM platform was based on a covalent modification of the conserved lysine residues in the adenosine triphosphate (ATP)-binding pocket of native protein or lipid kinases with biotinylated ATP and adenosine diphosphate (ADP) acylphosphate probes as described previously [9, 10]. The assay utilized native human kinases isolated from human peripheral blood mononuclear cells (PBMCs) cell lysate [10, 11]. Quantitation of enriched kinases was achieved through LC-MS/MS using a custom software designed to extract and normalize signals from relevant probe-labeled peptides [10, 11]. Selectivity of LRRK2 inhibitors was determined at 10µM against 230 kinases in this system. Percentage inhibition was then calculated. 
Adapta® universal kinase assay was a fluorescent based immunoassay for the detection of ADP resulting from kinase-dependent ATP to ADP conversion as described previously [12].The assay utilized recombinant human kinases, which were allowed to react with the substrates and ATP. Following the reaction, europium labeled anti-ADP antibody, Alexa Fluor® 647 labeled ADP tracer and ethylenediaminetetraacetic acid (EDTA) were added to detect the level of ADP formed during the kinase reaction. ADP formation was then determined by calculating the emission ratio. The emission ratio equaled the intensity of the AlexaFluor® 647 tracer (acceptor) emission divided by the intensity of the Europium (donor) emission at 615 nm. Percent inhibition was then calculated. The compounds were screened in 1% DMSO against 50 human recombinant kinases. 

1.7. Neurite Outgrowth Assay
[bookmark: _GoBack]Primary cortical cultures were prepared from rat embryos (E17 to 18). In brief, a pregnant Sprague Dawley rat (Charles River) was anesthetized with isoflurane then decapitated. Embryos were removed and their heads were collected in ice-cold DPBS without calcium or magnesium. Following, cortices were dissected in ice-cold DPBS under a dissection microscope. Three cortices were dissociated in 1ml of 0.25% trypsin (Invitrogen) in PBS for 20 minutes in a 37 ºC-cell culture incubator (95% O2/5% CO2). Trypsin was then inactivated by adding 14ml of serum-containing plating medium consisting of Neurobasal, 1% penicillin-streptomycin, 2% B27, 0.25% glutamax and 10% normal horse serum (Invitrogen; Lonza). The dissociated cells were then collected by centrifugation at 100xg, suspended in 1ml of plating medium using a 1ml- and a 200µl-pipette and the number of viable cells was counted using a cell viability analyzer (Vi-Cell XR, Beckman Coulter). The cells were diluted in plating medium without normal horse serum and plated at 5,000 cells/well in PDL-coated 96-well plates (Greiner).  
Two to three hours after the plating, the medium was removed and 50µl of fresh serum free plating medium was added per well. Fifty µl serum free plating medium containing 2x final concentration of compounds or vehicle (0.2% DMSO or H2O) was then added. The stocks of compounds were prepared to result in 0.1% DMSO at the final concentration per well. The cells were incubated in this condition in a 37 ºC-cell culture incubator (95% O2/5% CO2) for three days with no change of medium. At the end of three days, the compound or vehicle containing medium was removed, washed 1x with PBS, then fixed in 4% paraformaldehyde in PBS for one hour at room temperature. After fixation, the cells were gently washed twice in PBS, incubated in a blocking buffer consisting of 5% fish serum (Invitrogen) for 1 hour at room temperature, then incubated in mouse anti-Tuj1 (class III β-tubulin) antibody (1:5000 dilution in blocking buffer; Covance) overnight at 4ºC. The following day, anti-Tuj1 antibody solution was removed and the cells were washed 3x with PBS (5 to 10min per wash), then incubated in rabbit anti-mouse Alexa 647 antibody (1:1000 dilution; Invitrogen) in blocking buffer for 2 to 3 hours at room temperature. The secondary antibody was removed and the cells were washed 3x with PBS (5 to 10min per wash). During the first PBS wash, DAPI (4',6-diamidino-2-phenylindole; 1:1000 dilution of the recommended stock by Invitrogen) was added to label the nucleus.  The 3x3 montage images were automatically captured in two to three different locations within a well using Becton Dickinson Pathway 855. 
Automated image analysis was performed using Definiens’ eCognition software. A custom image analysis solution was developed to first identify nuclei using the DAPI staining. Classified nuclei were used to seed description of the soma and then to delineate neuronal processes based on the Tuj1 signal. The average neurite length and cell density were then calculated.
1.8. Statistical analysis
For NOG assay, ANOVA was used to determine the overall statistically significant changes, followed by Dunnett post-hoc test with multiple comparisons. Data were considered significant when p<0.05. All data are shown as mean ± SEM.
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