Isolation and fractionation of synaptic vesicles from rat brain

(Thoidis, G., Chen, P., Pushkin, A., Vallega, G., Leeman, S., Fine, R., and Kandror, K. Two distinct populations of synatic-like vesicles from rat brain. 1998, Proc. Natl. Acad. Sci. USA, vol. 95, pp. 183-188)

Wash whole brains or hippocampi in cold buffered sucrose

(320mM sucrose/4mM HEPES, pH 7.4)

Homogenize in the same buffer with 12 up and down strokes in a Teflon-glass homogenizer

Centrifuge homogenate at 1,100 x g – save sup

Centrifuge resulting supernatant at 9,200 x g for 15 min – save pellet AND sup

Supernatant – mixed (mostly plasma) membranes – save, label PM

Resuspend the pellet in ~10mL of buffer/brain

Centrifuge at 10,500 x g for 15 min – save pellet (synaptosomes)
Resuspend the pellet in 1 vol. buffered sucrose

Add 9 vol. ice-cold H2O (hypotonic lysis of synaptosomes to release synaptic vesicles)

Immediately homogenize with 3 strokes in a Dounce homogenizer

Add 1M HEPES, pH 7.4 to a final concentration of 7.5mM (1:133.33)

Incubate on ice for 30min

Centrifuge the homogenate at 25,000 x g for 20min – save pellet AND sup

Pellet – synaptosomal membranes – save, label SM

Centrifuge the supernatant at 48,000 rpm in a Type 60Ti rotor for 2h 

(avg 163,602 x g   max. 231985 x g)

Save pellet – synaptic vesicles
STOP HERE IF YOU DON’T PLAN TO FRACTIONATE SYNAPTIC VESICLES

Resuspend the resulting pellet in 30mM sucrose/4mM HEPES, pH 7.4

Homogenize it by passage through 25-gauge needle x 5 back and forth

Load the homogenate onto a continuous gradient (50-800mM sucrose/4mM HEPES, pH 7.4)

Centrifuge the gradient at 22,000 rpm in an AH627 rotor for 5h

Collect fractions, determine synaptic vesicle marker proteins

(synaptotagmin, synaptobrevin, synaptophysin, SV2, Rab3a)

Pool fractions containing these markers

Centrifuge at 48,000 rpm for 2h
Resuspend the pellet in the following buffer:

150mM NaCl, 10mM HEPES pH 7.4, 1mM EGTA, 0.1mM MgCl2
