
 



Figure S1: Expression of neural progenitor markers in NPCs and neuronal markers in differentiated 
neurons. Representative micrographs confirm the presence of neural progenitor markers (A) Nestin and 
SOX1, (B) PAX6 and SOX2 in Mut1, GC1, Mut2, and GC2. Scale bar = 100 µm. (C) Representative 
micrographs confirm the presence of pan-neuronal markers MAP2 and TUBB3 in neurons differentiated 
from Mut1, GC1, Mut2, and GC2. Scale bar = 25 µm. 
 

 

Figure S2: Spatial isolation of axons from soma and dendrites using microfluidic chambers. 
(A) Schematic representation of MFCs, with soma in the proximal compartment and axonal outgrowth 
through microchannels (900 µm) to the distal compartment. (B) Representative micrographs confirm 
TUBB3-positive axons in the distal compartment, while nuclei (Hoechst) and dendrites (MAP2) remain 
primarily in the proximal compartment. A white arrow marks the initial section of a microchannel penetrated 
by dendrites. Scale bar = 200 µm. 

  



 

Figure S3: Directionality of lysosomes. 
The relative proportion of retrograde, anterograde, and stationary lysosomes in distal and proximal axons 
of GC1-Mut1 (top) and GC2-Mut2 (bottom). There is no significant difference between GC and Mut in any 
direction, according to 2-way ANOVA. 

  



 



Figure S4. Quantification of mean speed of lysosomal trafficking in GC1 and Mut1 neurons.  
Modified graphical representation of Figure 2A, with box-plots of individual experimental replicates (n), 
quantifying the mean speed of anterograde and retrograde lysosomes in distal and proximal axons of GC1 
and Mut1 neurons by kymograph-based analysis (top) and object-based analysis (bottom). Statistics were 
calculated using 2-way ANOVA with post-hoc Tukey test to compare GC and Mut, considering any variation 
between the experimental replicates. **** corresponds to p-adj <= 0.0001. Comparisons without a marked 
* did not report any significant differences. The exact mean difference and p-values can be found in Table 
S1. 

 



 



Figure S5. Quantification of mean speed of lysosomal trafficking in GC2 and Mut2 neurons.  
Modified graphical representation of Figure 2B, with box-plots of individual experimental replicates (n), 
quantifying the mean speed of anterograde and retrograde lysosomes in distal and proximal axons of GC1 
and Mut1 neurons by kymograph-based analysis (top) and object-based analysis (bottom). Statistics were 
calculated using 2-way ANOVA with post-hoc Tukey test to compare GC and Mut, considering any variation 
between the experimental replicates. *** corresponds to p-adj <= 0.001, and * to p-adj <= 0.05. 
Comparisons without a marked * did not report any significant differences. The exact mean difference and 
p-values can be found in Table S1. 

 



 



Figure S6: LRRK2 G2019S is associated with a small reduction in the displacement of retrograde 
lysosomal trafficking in Mut1 neurons. 
Quantification of displacement of anterograde and retrograde lysosomes in the distal and proximal axons 
of GC1 and Mut1 neurons by kymograph-based analysis (top) and object-based analysis (bottom). 
Statistics were calculated using 2-way ANOVA with post-hoc Tukey test to compare GC and Mut, taking 
into consideration any variation between the experimental replicates (n). **** corresponds to p-adj <= 
0.0001, ** to p-adj <= 0.01. Comparisons without a marked * did not report any significant differences. The 
exact mean difference and p-values can be found in Table S1. 



 



Figure S7: LRRK2 G2019S is not associated with a consistent change in the displacement of 
lysosomal trafficking in Mut2 neurons. 
Quantification of displacement of anterograde and retrograde lysosomes in the distal and proximal axons 
of GC2 and Mut2 neurons by kymograph-based analysis (top) and object-based analysis (bottom). 
Statistics were calculated using 2-way ANOVA with post-hoc Tukey test to compare GC and Mut, taking 
into consideration any variation between the experimental replicates (n). **** corresponds to p-adj <= 
0.0001, *** to p-adj <= 0.001, ** to p-adj <= 0.01, and * to p-adj <= 0.05. Comparisons without a marked * 
did not report any significant differences. The exact mean difference and p-values can be found in Table 
S1. 

 

  



 

Figure S8: LRRK2 kinase inhibitors do not significantly affect the displacement of retrograde 
lysosomes in the distal or proximal axon. 
Quantification of displacement of anterograde and retrograde lysosomes in the distal and proximal axons 
of Mut1 neurons without and with 2 µM LRRK2 kinase inhibitors CZC-25146 or MLi-2 for 48 hours by 
kymograph-based analysis (top) and object-based analysis (bottom). The green dashed line marks the 
median lysosomal displacement of GC1 in the specific direction and position. For all graphs: Pooled 
individual measurements from N = at least 6 independent experimental replicates. Statistics were calculated 
using 2-way ANOVA with post-hoc Tukey test to compare the effect of compound treatment, taking into 
consideration any variation between the experimental replicates. * corresponds to p-adj <= 0.05. 
Comparisons without a marked * were not significantly different than Mut1. The exact mean difference and 
p-values can be found in Table S1. 

  



 

Figure S9: LRRK2 inhibitor treatment does not affect the speed of Mut2 axonal lysosomes. 
Quantification of the mean speed of anterograde and retrograde lysosomes in the distal and proximal axons 
of Mut2 neurons without and with 2 µM LRRK2 kinase inhibitors CZC-25146 or MLi-2 for 48 hours by 
kymograph-based analysis (top) and object-based analysis (bottom). The green dashed line marks the 
median lysosomal speed of GC2 in the specific direction and position. For all graphs: Pooled individual 
measurements from N = at least 6 independent experimental replicates. Statistics were calculated using 2-
way ANOVA with post-hoc Tukey test to compute the effect of compound treatment on comparison with no 
treatment, taking into consideration any variation between the experimental replicates. * corresponds to p-
adj <= 0.05. Comparisons without a marked * were not significantly different than Mut2. The exact mean 
difference and p-values can be found in Table S1. 

  



 

 

Figure S10: Precipitation of MLi-2 in media incubated at 37°C over time. 
MLi-2 diluted in maturation medium over a range of concentrations was incubated at 37°C for 24 hours. 
Turbidimetric solubility assay measuring the absorbance at 620 nm at 0, 4, and 24 hours revealed the onset 
of precipitation and lack of solubility of MLi-2 over time based on the increase in absorbance value with 
MLi-2 relative to that of only media control at the start of the experiment. Statistics were calculated using 2-
way ANOVA with post-hoc Tukey’s multiple comparisons test. **** corresponds to p-adj<= 0.0001. 

 



 

Figure S11: Uncropped WES blots of phospho-Rab10 and total Rab10 levels in LLOME and MLi-2 
treated Mut1 neurons. 
Uncropped Wes lane view (from Figure 5) measuring levels of phospho Rab10 and total Rab10 from whole 
cell lysates of DMSO, MLi-2, LLOME and MLi-2+LLOME treated Mut1 neurons (3 technical replicates for 
each condition). (A) Exposed Lanes 14-25 detecting the 30kDa total Rab10. (B) Adjusted contrast to detect 
phospho-Rab10 in Lanes 2-13. 
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Pat ID 
APOE 
Haplotype  

MAPT Haplotype 
(H2=protective, 
H1=risk) 

SNCA rs356220 or 
proxy rs356219 
(C=protective, 
T=risk) Other genes 

Patient1 E3/E3 H1/H2 C C 
GBA, PRKN, 
PINK1 negative 

Patient2 E2/E3 H1/H1 T T GBA, PRKN, 
PINK1 negative 

Table S2: Genetic information of the two LRRK2 G2019S-PD patient donors. 
Genetic characteristics of the two LRRK2 G2019S-PD patients for Alzheimer APOE haplotype, and 
haplotype of frequent single nucleotide polymorphisms in PD risk factors MAPT and SNCA. 
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