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FIG. 3. Cleavage of the three natriuretic peptides by NEP. The reaction mixture contained 0.35 mM substrate, 10 mM Tris—HCI,
pH 8.0, and purified NEP (300 ng for hANP-28 and hCNP-22, and 700 ng for hBNP-32) in a final volume of 50 pl. Incubations were
carried out at 37°C for 2 h, except hBNP-32, which was incubated for 4 h. Products from the reaction mixture were separated by HPLC
in an acetonitrile gradient in 0.07% (v/v) TFA. Stars indicate nonpeptide-related peaks derived from the reagents used for reduction
and alkylation. Arrows on the peptide structures indicate the sites of cleavage.

The cleavage sites of hBNP-32 have been reported
by Norman et al. (20) with rat kidney enzyme and
by Kenny et al. (21) with porcine kidney enzyme. In
contrast to hANP-28, although hBNP-32 contains
Cys-Phe at the beginning of the ring structure, the
bond was not cleaved by human NEP. Our results
indicate that hBNP-32 was cleaved at two sites,
Met*-Va'® and Arg'’-Ile'®. This study is the first to
determine of the NEP cleavage sites on hCNP-22.
The fragments identified were derived from cleav-
ages at Cys®Phe’, Gly®*-Leu®, Lys'®-Leu'!, Arg"-
Ile™, Ser'®-Met'’, and Gly'*-Leu®. Although some
peaks were formed and then disappeared during the
incubation period, the first peak to emerge after the
limited incubation period was peak 4 (Gly-Leu-Ser-
Lys-Gly-Cys). This suggests that like hANP-28, its
primary cleavage site in hCNP-22 is between Cys®
and Phe’ at the beginning of the ring structure. The

ring structures of hANP-28 and hCNP-22 are essen-
tial for efficient hydrolysis by NEP. Reduction and
alkylation of hANP-28 and hCNP-22 greatly de-
creased the degradation of the substrates (data not
shown). Among the three natriuretic peptides, the
hydrolysis rate of hBNP-32 by human NEP is sig-
nificantly lower than those of hANP-28 and hCNP-
22, and the Cys-Phe bond which is present in hBNP-
32 is not cleaved.

NEP plays a role in the inactivation of BNP and
ANP in the plasma; that is, NEP inhibitors in-
creased plasma levels of BNP in humans (22) and
potentiated the renal activity of BNP in laboratory
animals (23). Mukoyama et al. reported that the
time taken for half the plasma BNP to disappear
was longer than for ANP and this was in part at-
tributed to the lower binding affinity of BNP than
ANP to clearance receptors (24). Our results show
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that the low K../K,, value of hBNP-32 for NEP may
also contribute to the slow clearance of BNP from
the plasma. The low affinity of hBNP-32 for NEP
may explain the insusceptibility of the Cys-Phe
bond to cleavage by NEP.
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