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Imidazole-related dipeptides, such as carnosine énd anserine, occur widely in skeletal muscles of jawed
vertebrates. Three enzymes, serum carnosinase (EC 3.4.13.20, CNDP1), cytosolic nonspecific dipeptidase (EC
3.4.13.18, CNDP2), and anserinase (EC 3.4.13.5, ANSN), are known to be capable of catalyzing the hydrolysis
of these dipeptides in vertebrates. Current research clarified as follows

(I) The enzymatic characterization and molecular identification of an unidentified imidazole-related
dipeptide-cleaving enzyme from the skeletal muscle of Far Eastern brook lamprey (Lethenteron reissneri). A

60-kDa subunit protein of the enzyme was purified to near homogeneity. Two M20A genes were cloned from

the skeletal muscle of Far Rastern brook lamprey; one was a secretorytype gene encoding for the 60-kD protein,

and another was a non-secretory-type gene presumably encoding for cytosolic nonspecific dipeptidase. The
findings indicate that the purified enzyme is a N-glycosylated secretory M20A- dipeptidase distributed
specifically in the jawless vertebrate group, and may be derived from a common ancestor gene between serum
carnosinase and anserinase. These results suggest that this dipeptidase is a’novel secretory M20A enzyme and is
classified as neither serum carnosinase nor anserinase.

(II) The purification and identification of two unidentified imidazole-related dipeptide-cleaving enzymes
from Japanese eel (Anguilla japonica). Two different dipeptidases were successfully purified to homogenejty
from the skeletal muscle; one exhibited a broad substrate specificity, while the other a narrow specificity.
N-terminal amino-acid sequencing, deglycosylation analysis, and genetic analysis clearly revealed that the
former is a homodimer of glycosylated subunits, encoded by ANSN, and the latter is another homodimer of
glycosylated subunits, encoded by CNDP1; that is, anserinase, and serum carnosinase respectively. This is the
first report on the identification of serum carosinase from a non-mammal. Database search revealed presence
of a CNDP1 ortholog only from Atlantic salmon, but nof from other ray-finned fish species, such as zebrafish,
fugu, and medaka whose genomes have been cémpletely sequenced. The mRNAs of CNDP1 and ANSN are

strongly expressed in the liver of Japanese eel, compared with other tissues, while that of CNDP2 is widely

» distributed in all tissues tested.
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