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Supplementary Figure 1: Analysis of BIN1 levels in Drosophila expressing human BIN1 isoforms and 

Drosophila Amphiphysin isoformA under an Rh1 driver. A. Representative western blots analyzing the 

transgenic expression of human BIN1 isoforms and Drosophila Amphiphysin in 1-2-day-old Drosophila 

heads. BIN1 was detected using two antibodies (ab27796 and 99D). Actin and Tubulin were used as 

loading controls. Non-specific bands were marked with stars. B. Quantification of data obtained from 

6 independent experiments. Statistical analyses were performed with non-parametric Kruskal Wallis 

tests followed by Dunn’s multiple comparisons (p-values adjusted using the Holm method, * p<0.05; 

** p<0.01). The Ctrl group and the Ctrl and dAmphA groups were excluded from the statistical analysis 

for blots obtained using the BIN1 ab27796 and BIN1 99D antibodies, respectively. 
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Supplementary Figure 2: Electron microscopy image showing the degeneration of synaptic terminals 

in Drosophila photoreceptor neurons expressing BIN1 iso1 at day 15. Six synaptic terminals (cyan stars) 

are gathered into a lamina cartridge (yellow dotted line). Expression of BIN1 iso1 resulted in the 

presence of giant vesicles (magenta star). Magenta arrows point to degenerating synaptic terminals in 

neighboring cartridges. 
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Supplementary Figure 3: Analysis of BIN1 levels in Drosophila expressing human BIN1 isoforms and 

Drosophila Amphiphysin under an nSyb driver. A. Representative western blots analyzing the 

transgenic expression of human BIN1 isoforms and Drosophila Amphiphysin in 1-2-day-old Drosophila 

heads. BIN1 was detected using two antibodies (ab27796 and 99D). Actin and Tubulin were used as 

loading controls. Non-specific bands were marked with stars. B. Quantification of data obtained from 

6 independent experiments. Statistical analyses were performed with non-parametric Kruskal Wallis 

tests followed by Dunn’s multiple comparisons (p-values adjusted using the holm method, * p<0.05; 

** p<0.01). The Ctrl group and the Ctrl and dAmphA groups were excluded from the statistical analysis 

for blots obtained using the BIN1 ab27796 and BIN1 99D antibodies, respectively. 
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Supplementary Figure 4: Protein levels in Drosophila expressing BIN1iso1 and Rab11. A. 

Representative western blots using Drosophila head protein extracts from animals expressing 

luciferase, mCD8::GFP (both used as controls), BIN1iso1 and Rab11::GFP, under an Nsyb driver, using 

anti-BIN1 (99D), anti-GFP and anti-actin antibodies. B. Quantification of BIN1 and GFP from 3 

independent experiments. Statistical analyses were performed with non-parametric Kruskal Wallis 

tests followed by Dunn’s multiple comparisons (p-values adjusted using the holm method, n.s. not 

significant). 
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Supplementary Figure 5: Analysis of BIN1 levels in rat primary neuronal culture transduced for human 

BIN1iso1 and BIN1iso9. A. Representative western blots analyzing the transduced expression of human 

BIN1 isoforms in 21DIV rat primary neuronal culture. BIN1 was detected using 99D antibody (ab27796 

and 99D). Tubulin was used as loading control. B. Quantification of data obtained from 3 independent 

experiments. After checking the normality of the data with a Shapiro-Wilk test, the statistical analysis 

was performed with a parametric ANOVA followed by a Tukey post-hoc multiple comparison (** 

p<0.01; *** p<0.001).  

 

 

 

 

 

 

 

 

 



Page 7 of 9 
 

 

Supplementary Figure 6: Analysis of the localization of BIN1 signals relative to synapses. A. Western 

blot following synaptosomal extraction from rat cortical neuron cultures. The non-PDS fraction is rich 

in presynaptic marker Synaptophysin1 (Syp) and the PSD fraction is rich in postsynaptic marker PSD-

95 as well as actin, as expected. BIN1 is detected in both fractions, with a higher abundance in the PSD 

fraction. B. Visual representation of the relative localization analysis. The center of the sphere refers 

to the center of the synapse, as defined by the middle point between the presynaptic marker (red) and 

the postsynaptic marker (green) that are positioned within 1 µm from each other. The cut-off distance 

r for assigning a BIN1 spot to a synapse was 1.5 µm in this study. Pre- and postsynaptic zones (indicated 

as brown and olive shading, respectively) were defined as cones with apexes at the center of the 

sphere and with cone angle of 60° (π/3) plus the spherical caps. The corresponding volume fractions 

of the pre- and postsynaptic zones and the remaining volume of the sphere (other) are given. C. 

Fraction of BIN1 puncta assigned to synapses in these three zones. In box plots, red bars and black 

squares indicate sample median and mean, respectively. Each data point represents one microfluidic 

device. N=13 devices from three independent cultures. Kruskal–Wallis test with Tukey-Kramer 

correction. * p<0.05; ** p<0.01. 
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Supplementary Figure 7: Probability plot comparing the distribution of the fold differences between 

unit numbers detected in presynaptic and postsynaptic chambers to the normal distribution. Each 

point indicates one MEA-integrated microfluidic device, in which the spike sorting algorithm detected 

at least one unit in both chambers (n = 35 devices from 7 independent cultures). Dashed line passes 

through the lower and upper quartiles. Solid lines indicate the limits for 4-fold difference in unit 

numbers and correspond to the exclusion criteria used for this dataset (|z-score| = 1.5). 
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Supplementary Figure 8: Correlation between detected unit numbers and pre-post-drive. Each point 

indicates one MEA-integrated microfluidic device within the normal distribution of fold differences in 

unit numbers (n = 30 devices from 7 independent cultures). Outlier data points (black dots) were 

included for clarity. Dashed lines show the least-squares fits before (black) and after (blue) outlier 

exclusion.  

 

 

 


