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Supplementary material 

Methods 

Evaluation of spine density 

Cells that were used to analyze spine morphology were transfected at 7 DIV with pCMV-GFP 

(addgene) by using the LyoVec transfection reagent (InvivoGen, San Diego, CA, USA) according to 

the manufacturer instructions before to undergo gene silencing. Cells were then analyzed at 72 h from 

gene silencing. Fluorescence images were collected by using a 63X Plan APO objective (Carl Zeiss, 

Oberkochen, Germany) and a Zeiss LSM510 confocal microscope (Carl Zeiss, Oberkochen, 

Germany). Samples were excited by using a 488 nm solid laser and a series of images were acquired 

in the z dimension at optical slice thickness of 0.5 µm by using the LSM510 Software. Morphometric 

measurements were analyzed by using ImageJ software (NIH, Bethesda, MD).  Analysis were 

performed in blind for the experimental conditions. For spine density measurements, three dendrite 

segments or regions of interest (ROI) of fixed length and width were selected per neuron. To avoid 

potential bias associated with differing spine densities along proximal versus distal dendritic 

locations, proximal and distal region from a random subset of dendrites were selected. Spine counts 

were reported as number of spines in 10 µm. Statistical analysis was performed by using one-way 

ANOVA coupled to Newman-Keuls Multiple Comparison Test.  

 

 



  

 

Antibodies 

The following antibodies wer used to recognize GluA1, GluA2 and NR2A subunit: Rabbit polyclonal 

anti-GluA1 and anti-GluA2 (Alomone labs, Duisburg, Germany) and rabbit polyclonal anti-GluN2A 

(Merck Millipore, Milano, Italy). 

 

Analysis of the correlation between the number of intersections and the efficiency of PGRN 

gene silencing in primary cortical neurons exposed to siRNA1, siRNA2, siRNA3 and siRNA4 

For analyzing the correlation between the total number of intersections and the efficiency of PGRN 

gene silencing, the mean ± S.D. of gene silencing efficiency achieved by using the different siRNA 

sequences was correlated to the mean ± S.D. of the total number of intersections (sum of the 

intersections detected at 30, 60, 90, 120 and 150 µm from the soma) at 120 h from gene silencing. 

Data were analyzed by using the Spearman's rank correlation coefficient. 30 photomicrographs for 

each triplicate sample were analyzed. Experiments were run in triplicate.  

 

 

Supplementary figure legends 

Supplementary figure 1 

Influence of PGRN gene silencing on total GluN2A, GluA1 and GluA2 levels and spine density  

A. Representative WB images showing absence of GluN2A in primary mouse cortical neurons at 15 

DIV. Please note the positive signal in the protein extracts from adult mouse cortex. 

B. Western blot analysis showing GluN1 and GluN2B levels in total protein extracts from control, 

SCR or siRNA exposed cells. Please note the statistically significant decrease of GluN2B levels (P < 

0.001 Two-way ANOVA + Newman-Keuls Multiple Comparison Test). 



  

C. Western blot analysis showing GluA1 and GluA2 levels in control and SCR or siRNA-exposed 

primary cortical neurons. Please note that PGRN gene silencing did not significantly affect the levels 

of GluA2. 

D. Analysis of spine density on control, SCR or siRNA-exposed primary cortical neurons at 72 h 

from gene silencing. Please note the statistically significant reduction of spine density in siRNA 

exposed neuronal cells when compared to control cells. Scale bar: 5 µm. 

 

Supplementary figure 2 

Differential effect of siRNA1, siRNA2, siRNA3 and siRNA4 on neuronal arborization in primary 

mouse cortical neurons.  

A. Representative images showing MAP-2 immunolabeling on siRNA1, siRNA2 siRNA3 and 

siRNA4-exposed cells. Scale bar: 100 µm. 

B. The graph is showing results from the Scholl analysis. Please note that siRNA2 and siRNA3, that 

were able to induce a reduction of PGRN levels of about 30 % (as shown in Figure 3), only modestly 

reduced neuronal arborization when compared to siRNA1, that did not lead to PGRN gene silencing 

in muse primary cortical neurons. Conversely, in the cells exposed to siRNA4, that induced a 60 % 

decrease of PGRN gene silencing (as shown in figure 3) we detected a significant reduction of 

neuronal arborizations at 30, 60, 90 and 120 µm from the soma, when compared to those exposed to 

siRNA1. ° P < 0.05 vs siRNA1. *** P < 0.001 vs siRNA1. 

C. The graph is showing the inverse correlation between the total number of intersections and the 

efficiency of PGRN gene silencing of siRNA1, siRNA2, siRNA3 and siRNA4 expressed as Spearman 

rank correlation coefficient.  






