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Studies on the proteins that mediate the release of neurotransmitters
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N-Ethylmaleimide-sensitive factor {(NSF) was initially identified as a factor that mediates
intra-Golgi protein transport in a cell-free system. We cloned brain NSF and revealed its
localization. Human brain NSF had 744 aminoc acid residues with 979 identity to Chinese
hamster ovary NSF. Most replacements were found at the amino-terminal region. Immunostain-
ing with a menoclonal anti-NSF antibody (2E5) showed that an NSF-like protein is predominantly
localized in the molecular layer where synaptic vesicles are present. Purification and electron
microscopic analysis revealed that the NSF-like protein is associated with rat brain synaptic
vesicles. hnmunoblotting showed thai NSF-like proteins are associated with brain synaptic
vesicles from various sources.

NSF has two homologous nucleotide-binding regions, each containing the consensus se-
quence for the nucleotide-binding. To elucidate the role of the twe nucleotide-binding regions,
lysyl residues (Lys-266 and Lys-549) in the consensus sequences were replaced by Gln or Met vie
site-directed mutagenesis. Lys-266 mutant proteins had no protein transport activity, whereas
Lys-549 mutant proteins had 1-29% transport activity of the wild-type protein. On the other hand,
Lys-266 and Lys-549 mutant proteins showed 15-25% ATPase activity of the wild-type protein.
Lys-266 mutant proteins inhibited protein transport in an NEM-sensitive manner. This inhibition
was protected by addition of excess wild-type NSF. Monoclonal anti-NSF antibodies and mutant
NSF proteins may be useful for testing the involvement of NSF in the secretion of neurotrans-

mitters.
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