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Supplementary Figures 

 

Supplementary Figure S1. Syndapin-mediated Arp2/3 complex activation is dependent on 

presence of N-WASP. 

A, Actin nucleation triggered by the syndapin SH3 domain is dependent on N-WASP presence. 

Arp2/3 complex-mediated actin filament formations were reconstituted in vitro with N-WASP and 

without N-WASP addition and analyzed by the fluorescence increase of pyrene-labeled actin in a 

fluorimeter. Fluorescence intensities were plotted against time. Concentrations used in the pyrene 

actin polymerization assays were actin, 4 mM; pyrene-actin, 0.4 mM; Arp2/3 complex, 10 nM; 

Flag-tagged N-WASP, 80 nM; syndapin SH3 domain, 100 nM. Note that syndapin is incapable of 

eliciting any actin nucleation when N-WASP is lacking. B, Similar control experiment with 1 µM 

full-length syndapin I. 
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Supplementary Figure S2. Characterization of syndapins fused to a palmitoylation consensus. 

A-F, Flag-tagged syndapin I (A, C) and II-l (B, E) targeted to the plasma membrane by fusion with 

a palmitoylation consensus sequence were overexpressed in COS-7 cells and subjected to density 

gradient analyses (A, B) and to confocal microscopy (C, E), respectively. A, B, Density gradient 

separations of S1 fractions of lysates of transfected cells. The material was placed at the bottom of 

the gradient (fraction 12). Note that plasma membrane material is floating up to fraction 4. All 

fractions were analyzed by immunoblotting with anti-Flag antibodies. Confocal analyses of plasma 

membrane-targeted syndapins (C, E) were compared to the localization of corresponding GFP-

tagged syndapins (syndapin I, D; syndapin II-l, F). Bar, 10 µm. 
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Supplementary Figure S3. Syndapin I expression increases during brain development. 

A, B, Western blot analyses of whole brain homogenates of rats sacrificed at the developmental 

stages E18, P0 and P4 for presence of N-WASP (A) and syndapin I (B). Normalization to the 

tubulin content (lower panels in B, D) allowed for comparison of the relative amounts of both 

proteins during the different stages of development (C). (D) Using recombinant syndapin I as 

standard (data not shown), the syndapin I content per 50 µg whole brain homogenate was 

determined by quantitative evaluation of fluorescence-based anti-syndapin I immunosignals. Data 

are represented as mean ± SD. Note that the values of syndapin I content obtained do not take into 

account the fact that syndapin I expression in the brain is restricted to neurons and may therefore 

underestimate the amount in the hippocampal neurons used throughout this study.  
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Supplementary Figure S4. RNAi-based reduction of syndapin I expression levels.  

A-C, Primary hippocampal neurons were transfected at day 4 in culture with a vector encoding for 

GFP and small interfering RNAs complementary to the rat syndapin I message under two different 

promotors. Neuronal cells were identified by anti-MAP2 immunostaining (C). Neurons transfected 

with pRNAT-driven syndapin I RNAi sequence #2 - identified by GFP expression (A) - showed a 

significant reduction in the anti-syndapin I immunoreactivity (B). Bar, 20 µm. D, Quantitative 

analysis of the anti-syndapin I immunoreactivity of neurons transfected with pRNAT-driven 

syndapin I RNAi constructs demonstrates that syndapin I RNAi sequence #2 results in a 50% 

reduction of the anti-syndapin I immunofluorescence intensity when compared to untransfected 

control cells, whereas sequence #3 does not result in a significant reduction in the immunoreactivity 

of endogenous syndapin I. Data are represented as mean + SEM. 
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Supplementary Figure S5. Syndapin I is present in both the axonal and dendritic 

compartment. 

A-F, Neither endogenous (B) nor overexpressed syndapin I (E) is restricted to the axonal 

compartment of hippocampal neurons, as besides the axon also the cell body and the MAP2-

positive dendritic compartment (A, C) shows anti-syndapin I immunoreactivity. Also N-WASP is 

distributed throughout neuronal cells (C). Both proteins are additionally present in growth cones of 

different origin (arrows in B, C). The axon in F (merged anti-syndapin I and anti-MAP2 

immunosignal) is marked by arrowheads. Bar, 10 µm. 
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Supplementary Figure S6. No statistically significant effects of syndapin RNAi on the 

dendritic compartment of DIV3 neurons are observable. 

Primary hippocampal neurons transfected with the indicated constructs at DIV2 and fixed one day 

later showed no statistically significant effects of syndapin I RNAi on the dendritic compartment. 

The dendritic compartment was analyzed based on anti-MAP2 immunostaining. Morphological data 

are represented as mean ± SEM. 
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Supplementary Figure S7. Defects in neuromorphogenesis of DIV6 neurons upon excess and 

lack of syndapin I.  

Primary hippocampal neurons transfected at DIV4 and fixed two days later showed an even more 

pronounced increase in axonal branching upon syndapin I RNAi than observed in DIV2+1 cells 

(about threefold increase compared to control). Neuronal morphology was highlighted by cell 

filling with GFP. Consistent with an increased axonal arborization upon syndapin I knock down, 

syndapin I overexpression led to a reduction in axonal branching. Morphological data are 

represented as mean ± SEM (* p<0.05; *** p<0.001). 
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Supplementary Figure S8. Expression of Abp1 during brain development compared to 

syndapin I and N-WASP . 

A, Western blot analyses of total brain lysates of rats sacrificed at the developmental stages E18, P0 

and P4 for Abp1 (upper left panel). Normalization to the tubulin content (lower left panels) allowed 

for comparison of the relative amounts of Abp1 and a comparison to the relative amounts of 

syndapin I and N-WASP (see western blots in Figure 8) during the different stages of development 

(B). Using recombinant Abp1 protein including the region used as antigen for the production of 

anti-Abp1 antibodies as standard for anti-Abp1 immunoreactivity (A), the Abp1 content per 50 µg 

total brain lysate was determined by quantitative evaluation of fluorescence-based anti-Abp1 

immunosignals (C). D, The graph shows a direct comparison of the total amounts of syndapin I and 

Abp1 in the brain of E18, P0 and P4 rats as a ratio of syndapin I per Abp1 in percent. Note that the 

values of syndapin content do not take into account the restricted expression pattern of syndapin I in 

the brain and therefore underestimate the syndapin I amount in the hippocampal neurons used in 

this study. Errors represent standard deviations. 


