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Synaptic vesicle release occurs at a specialized membrane area known as presynaptic
active zone (AZ). Several membrane proteins are involved in the vesicle release
processes such as docking, priming, and exocytotic fusion. Cytomatrix at the active
zone (CAZ) proteins, CAZ-associated-structural-protein (CAST) and Bassoon are
structural components of AZ involved in the priming process and localized to AZ.
However, distribution of t-SNARE proteins, syntaxin and SNAP-25 which have a
crucial role for exocytotic fusion has not been well demonstrated in AZ with the
conventional pre-embedding immunogold electron microscopy. This is possibly due to
limited accessibility of antibodies to the dense matrix of protein complexes in AZ with
the pre-embedding immunogold method. In the present study, she used SDS-digested
freeze-fracture replica labeling (SDS-FRL) to show two-dimensional distribution of
these release-related proteins in the CA3 area of the rat hippocampus. This method»
has a potential to unmask immunoreactivity in dense matrix of proteins by dissolving
tissue with strong detergents under various conditions.

Immunolabeling for CAST by pre-embedding electron microscopy was intensely
observed in AZ compai‘ed to that in extrasynaptic membrane surrounding AZ (SZ) in
associational/commissural (A/C) fiber and mossy fiber (MF) terminals in the CA3 area.
Consistent with this finding, SDS-FRL revealed clusters of immunogold particles for
CAST as well as for Bassoon on P-face of these presynaptic terminals. Opposing face
(E-face) of the CAST-labeled P-face always had postsynaptic density underneath as
revealed by reconstruction of semi-thin sections from the replicated tissue, confirming
that the CAST-labeled area on P-face is AZ. Immunolabeling for t-SNARE proteins,
syntaxin and SNAP-25 was diffusely distributed on P-face of presynaptic terminals
and axons. Co-labeling with CAST revealed distribution of the t-SNARE proteins in AZ
as well as in SZ. Quantitative analysis demonstrated that density of immunoparticles
for CAST in AZ was much higher than that in SZ (127.4 + 7.6 vs. 0.4 = 0.1 in A/C, 107.2
= 12.0 vs. 1.1 = 0.1 in MF; particles / Om2, n = 3 animals, mean + SE), while that for
syntaxin and SNAP-25 was similar in AZ and SZ (for syntaxin, 80.8 = 6.3 vs. 74.5 =
13.6 in A/C, 138.6 + 11.6 vs. 117.5 = 14.4 in MF, for SNAP-25, 92.5 = 13.5 vs. 102.7 =
11.9in A/C, 126.8 + 8.3 vs. 96.7 + 7.4 in MF; particles / Om2, n = 4 animals, mean = SE).
These results suggest that CAZ but not t-SNARE proteins may be involved in

specialization of the membrane domain for AZ and accumulation of synaptic vesicles.
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