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Supplemental Material and Methods 

Synaptosome Preparations 

Brain fractions were prepared according to the method described in (Huttner et al., 1983). 

Briefly, 3-4 adult mice were anesthesized with Halothane, decapitated and the forebrains 

dissected out on ice. All the procedures necessary to prepare the brain fractions were done at 0-

4°C and aliquots of all brain fractions were saved for western blot purposes. The forebrains were 

homogenized with 9 up-and-down strokes at 900 rpm in 10 volumes (w /vol.) of an ice-cold 

sucrose/HEPES buffer (0.32M Sucrose, 10 mM HEPES and protease inhibitors (100 µg/ml 

Benzamidine, 0.5 µg/ml aprotonin, 0.5 µg/ml leupeptin and 20 µg/ml PMSF), pH 7.4). The 

nuclear material (P1) was removed by centrifugation at 1,000xg for 10 min and the supernatant 

(S1) was centrifuged at 17,500xg for 30 min. The resulting supernatant (S2) was used to prepare 

S3 (cytosol) and P3 (microsomes) fractions (see below). The pellet P2 (crude synaptosomal 

fraction) was resuspended with sucrose/HEPES buffer and layered on top of a discountinous 

sucrose gradient (2.6, 1.2 and 0.8 M). The gradient was ultracentrifuged as described in (Corera 

et al., 1996). 6ml of a fraction, collected at the 0.8/1.2M interface, was washed by addition of 2 

volumes of sucrose/HEPES buffer followed by a centrifugation at 20,000 x g for 20 min. The 

final pellet P2’ (purified synaptosomal fraction) was resuspended in approximately 2 ml of 

sucrose/HEPES buffer. 

One to 1.5 ml of P2’ was osmotically lysed in 10 volumes of HEPES buffer [10 mM 

HEPES and the above mentioned protease inhibitors, pH 7.4], homogenized with 3 up-and-down 

strokes at 2,000 rpm and centrifuged at 33,000 x g for 20 min. The pellet LP1 (total membrane 

fraction) is resuspended in sucrose/HEPES buffer whereas the supernatant (LS1) as well as the 
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S2 fraction were ultracentrifuged at 260,000 x g for 2 h to obtain respectively LP2 (crude 

synaptic vesicle fraction) and P3 pellets. Protein concentrations were determined with the BCA 

protein assay kit (Pierce, Rockford, IL), using BSA as a standard. 

Presynaptic, postsynaptic and “extra-junctional” proteins were separated according to the 

method previously described in (Phillips et al., 2001) with some modifications. Briefly, 1 volume 

of purified synaptosomes (P2’) was diluted 1:10 with ice-cold 0.1 mM CaCl2 solution, and an 

equal volume of 2 X solubilization buffer (2% Triton X-100, 40 mM Tris, pH 6.0) was added to 

the suspension. At pH 6, the synaptic junctional complexes can be isolated in high yield and 

purity. Membranes were incubated for 30 min on ice with gentle agitation and the insoluble 

synaptic junctions were pelleted (40,000 x g, 30 min). The supernatant (“extra-junctional” 

fraction) was decanted and proteins precipitated with 6 volumes acetone at -20°C, and recovered 

by centrifugation at 18,000 x g for 30 min. The pellet was washed twice in pH 6.0 solubilization 

buffer, resuspended in pH 8.0 solubilization buffer (1% Triton X-100, 20 mM Tris, pH 8.0; 10 

volumes of the initial P2’ suspension) and incubated for 30 min on ice with gentle agitation, and 

centrifuged at 40,000 x g for 30 min. This pH elevation (6 – 8) solubilizes the extracellular 

matrix, releasing the presynaptic active zone (supernatant) from the postsynaptic densities, which 

remain in the insoluble fraction. The latter fraction was subjected to a subsequent extraction in 

the pH 8.0 solubilization buffer and centrifuged as above for a maximum recovery of the 

presynaptic active zone proteins. The two supernatants were combined, precipitated with acetone 

and spun down for 30 min at 18,000 x g. The subsynaptic fractions were solubilized in 5% SDS, 

and the protein contents quantified as above. 

PSD fractions were obtained as described in (Cho et al., 1992). Briefly, P2’ fraction was 

resuspended with 50 mM Tris buffer (pH 7.4) containing 0.5% Triton X-100 and incubated on 
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ice for 20 min. Solubilized P2’ was centrifuged (32,000 x g, 20 min) and the resulting pellet 

(PSD I fraction) was resuspended in 50 mM Tris buffer. PSD II and III fractions were obtained 

by solubilizing 1 volume of the PSD I fraction with 8 volumes of either 50 mM Tris buffer (pH 

7.4) containing 0.5% Triton X-100 or 3% sarcosyl in 50 mM Tris buffer containing 1mM EDTA, 

respectively, followed by centrifugation at 200,000 x g for 1h. The resulting PSD II and III 

fractions were solubilized in 5% SDS and the proteins quantified as above. Equal amount of 

proteins of each fraction were separated on SDS-PAGE and blotted onto nitrocellulose 

membrane. The membranes were incubated with antibodies and revealed with enhanced 

chemiluminescence (Pierce, Rockford, IL). 
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