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A serine protease neuropsin expressed in the hippocampus of adult mouse brain has
been implicated in synaptic plasticity. Although the expression of neuropsin mRNA
achieved to the peak at neonatal stage, however, it remained to be cleared whether
neuropsin participate in developmental function in central nervous system. To investigate
this possibility, I examined the localization and function of neuropsin in primary
hippocampal neuron. Alternatively, although crystal structure of neuropsin provides the
clue to the biological activity of neuropsin, e.g. the activity of substrate hydrolysis and the
secretory manner, there is no evaluation experimentally. To address this issue, I performed
the mutational analyses of neuropsin.

First, it was revealed that endogenous neuropsin was localized extracellularly in
neuronal cell bodies and their neurites in mouse hippocampal cultures. Furthermore, I
found that, in cultured mouse hippocampal neurons, recombinant neuropsin enhanced
neurite projection from soma after 14 hours of culture and neuronal aggregation with
neurite fascicles at 48 hours. This suggests that neuropsin is involved in neurite outgrowth
and fasciculation during the development of the nervous system.

Second, I described the examination of the several structural features of neuropsin with
use of site directed mutagenesis on its activity and regulated secretion from the cell.
Neuropsin is a member of the S1 (clan SA) family of serine proteases and forms
characteristic surface loops surrounding the substrate-binding site (J Biol Chem 1999,
274:4220-4224). The loops include those stabilized by six disulfide bonds or a loop C
(Gly69 to G1u80) and an N-glycosylated kallikrein loop (His?1 to Ne103) not containing a
site linked by a disulfide bond. Little, however, is known about the roles of these loops.
Thus, the present study investigated whether surface loop structures of neuropsin were

essential for the generation of enzymatic activity and/or secretion of the enzyme via a

regulated secretory pathway. Among the six disulfide bonds, only SS1 in loop E (Gly142

to Leu155) and SS6 in loop G (Ser185 to Gly197) were necessary for the catalytic
efficiency of neuropsin. Disruptions of loop C and the N-linked oligosaccharide chain on

the kallikrein loop affected the catalytic efficiency and P2-specificity, respectively.
Alternatively, disruptions of loop C and the kallikrein loop enhanced the regulated secretion,
while, there was no one disruption which inhibited the secretion, indicating that there was
no critical loop required for the regulated secretion among loops surrounding the substrate-
binding site. The present results provide new information on the structure-function of

family S1(clan SA) serine proteases.
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