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Introduction

Natriuretic peptides (NPs) comprise a hormone family that plays a pivotal role in ion and
water regulation (Takei, 2000). In tetrapods, three types of NPs are identified; endocrine ANP
and BNP secreted from the heart, and paracrine CNP synthesized mostly in the brain. In
teleost fish, which are osmoregulators that maintain plasma osmolality at ca. 1/3 of seawater
(SW) like tetrapods, three peptides are also identified, endocrine ANP and VNP and paracrine
CNP. In elasmobranchs, which are partial osmoconformers that increase plasma osmolality to
the SW level by urea and trimethylamine oxide, only CNP is present in the heart and brain
(Kawakoshi et al., 2001). It scems therefore that CNP is the ancestral form of the NP family,
which has become more complicated in vertebrate in parallel with the evolution of
osmoregulatory mechanisms. Ifthis is the case, which type of NPs is present in the hagfish,
the most primitive extant vertebrate that is a full osmoconformer? 1t is also of interest to
examine how many types of NPs exist in the sturgeon, a most primitive bony fish that is a full
osmoregulator. In the present study, we cloned cDNAs encoding NPs from the heart and
brain of hagfish and sturgeon to depict a clearer picture for the evolution of the NP family in
fishes.

Materials and Methods

The hagfish, Eptatretus burgeri, were collected in Koajiro Bay, Kanagawa, and the sturgeon,
Acipenser transmontanus, were purchased from a commercial source. For tissue sampling,
each species was anaesthetized, and the heart and brain were dissected out and frozen quickly
in liquid nitrogen. The rapid amplification of cDNA ends (RACE) method was performed
for cloning of NP cDNAs. Five degenerate sense primers corresponding to the conserved
region of known NP peptides were used for the 3>-RACE. Eel ANP, VNP and CNP were
amplified by the primer pairs. For 5>-RACE, specific antisense primers were designed based
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on the NP ¢cDNA sequences amphﬁed by the 3>-RACE. In order to amplify minor NPs,

BDyyman  ane SLRRS SCFGGR!-H)RIGAQSGLGCNSFRY ased method
an BNP  SPKMVQGSGCFGRKMDRISSSSGLGCKVLRRH evious paper
K CNP GLSKGCFGLKLDRIGSMSGLGC
RfEel ANP SKSSSPCFGGKLDRIGSYSGLGCNSRK-NH,
VNP KSFNSCFGTRMDRIGSWSGLGCNSLKNGTKKKIFGN
CNP GWNRGCFGLKLDRIGSLSGLGC
Or luced amino
aciSturgeon ANP RGSSGCFGSRIDRIGSMSSMGCGGSRK-NH, ig. 1). After
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ela rakoshi et al.,
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of

Hagfish NP LGSTSDG(IIFGVKMDRIGASTGLG(IZRGARRRTFS -NH,

Figure 1. Natriuretic peptides identified in mammals (human), teleost fish (eel) and elasmobranchs (dogfish). Sequences of
sturgeon and hagfish were obtained in this study. Lines showa S-S bond.

Together with the present data, we can depict a new phylogenetic tree on the molecular
evolution of the NP family (Fig. 2). In hagfish and elasmobranchs, only one NP, hfNP or CNP,
has been identified. Hagfish has plasma ionic concentration almost identical to SW and thus

need no osmoregulation and igrdpegulition. Eﬁ%&gp@p hs haspléBnBAEdsmotic to SW but
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pr&sentmﬂnseuryhahn ined how many NPs are present in the

mechanlsms.
Figure 2. Phylogenic distribution of natriuretic peptides in vertebrates.
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