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We have isolated and characterized a novel
protein designated as senescence marker protein-30
(SMP30). The amount of SMP30 decreases in an an-
drogen-independent manner with increasing age iIn
the rat liver. SMP30 turned out to be identical to a
calcium-binding protein called regucalcin. In this
review, we give an overview of the structure, expres-
sion and possible physiological role(s) of SMP30. We
also discuss the hypothetical role of SMP30 in aging
and calcium homeostasis.

THE liver plays important roles in nutrittonal metabo-
lism, detoxification of various harmful substances, and
the production of essential proteins and factors. Hence,
age-dependent changes of hepatic proteins may influ-
ence the hepatic functions in the elderly people. With
respect to age-associated alterations of gene/protein ex-
pression in the liver, several reports have described such
changes in aged rats'™. We investigated the expression
of transcription factors and found that the expression of
c-jun and c-fos was up-regulated in aged rat livers as
compared to that of adult rats®. Transcription factors,
such as c-jun, c-fos, or other factors may alter the ex-
pression of their target genes. In order to assess the age-
associated changes in hepatic proteins, we surveyed
soluble proteins in adult rat livers as well as aged rat
livers by two-dimensional electrophoresis. We detected
and purified a novel hepatic protein, which is down-
regulated androgen-independently in aged rat liver’, We
designated this protein as senescence marker protein-30
(SMP30) because of its molecular mass of 30 kDa.
Down-regulation of SMP30 was sex-independent and its
amount decreased 1n aged females as well. To elucidate
physiological function(s) of SMP30 and its expressional
regulation in aged rat liver, we prepared specific anti-
body for the detection of SMP30 and characterized
cDNA clones encoding rat, human and mouse SMP30
(refs 5-8). In addition, we isolated mouse genomic locus
encompassing SMP30 gene and characterized the puta-
tive promoter and cis-regulatory sequences in its 5’
flanking region®. An immunohistochemical analysis
showed that SMP30 was specifically localized in
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hepatocytes and renal tubular epithelia®. The primary
structure of SMP30 was well conserved in higher ani-
mals with remarkable sequence homology®’. These re-
sults suggested the important role(s) of SMP30 in the
liver and kidney of higher animals. SMP30 was recently
found to be a novel type of calcium-binding protein,
implying that the regulation of intracellular calcium ions
in hepatocytes and renal tubular epithelia may be altered
in aged animals.

Detection of SMP30 and its androgen-
independent decrease with age in the rat liver

To identify age-associated changes in the soluble pro-
teins of the rat liver, we used two-dimensional cellulose
acetate membrane electrophoresis (2D-CAME) and
microcomputer-assisted two-dimensional densitome-
try”'%, This method has the advantage of defining differ-
ent profiles of water-soluble proteins from those
detected by the ordinary two-dimensional polyacryla-
mide gel electrophoresis of O’fferrell'!. By using this
method, we analysed undenatured liver proteins from
young as well as aged rats. The results showed the pro-
files of these water-soluble proteins from the livers of 6
and 24-month-old rats (Figure 1). Among 10 well-
resolved proteins, 5 are indicated in Figure 1. Next, we
quantified these spots on the filter by a microcomputer-
assisted densitometry. The amounts of electrophoresed
proteins were measured as integrated optical density
(IOD)'°. Quantitative analysis showed that the amounts
of two proteins, p/4.9 and p/7.3, were significantly de-
creased in the liver of aged male rat (24 months) 1n
comparison to those of adult male rat liver (6 months).
These decreases were 37% and 93%, respectively (Figure
2). In contrast, other well-resolved proteins at spots 2, 8,
and 9 (Figure 1) failed to show significant age-associated
changes (Figure 2). The decrease of p/7.3 protein was
drastic, while this protein was hardly detected in the liver
of female rats of all ages. On the other hand, the amount of
p/4.9 protein was specifically down-regulated in aged fe-
male rat liver as well as aged male rat liver. In order to
characterize the expressional regulations of these
molecules, we investigated the effect of castration and
postoperative administration of testosterone on the ex-
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