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Molecular cloning and sequence of a cDNA for the
sperm-specific protein 41 from the mussel Mytilus edulis
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Eukaryotic chromatin is a macromolecular nucleoprotein
assembly minimally composed of DNA and basic proteins,
histones being the genuine components in chromatin of somatic
cells (1). However, in contrast with somatic histones, the
chemical composition of DNA-associated proteins in male germ
cell lineages is highly disparate (2), displaying large variability
among the different zoological groups (3). Nucleoprotein variety
in mature sperm cells ranges from the species which conserve
somatic type histones to those in which histones are wholly
replaced by more basic proteins like protamines. Bivalve molluscs
bear unique interest since the nucleoprotein complement of
spermatozoa from most species display a large collection of
histone-to-protamine transition proteins (2). In fact, sperm cells
of molluscs may contain somatic histones, sperm-specific variants
and protamine-like molecules different from those of fishes and
mammals. Apparently, all three types of nuclear proteins may
even coexist in ripe sperm of some species although in varying
proportions, hinting at probable evolutionary links between these
classes of protein molecules. Here, we have focused on the
common clam Mytilus edulis and report the isolation of a cDNA
encoding protein 41, a major sperm-specific component of this
organism. Mature sperm chromatin from this mussel is composed
of three major proteins, namely 41, 42B and 43 (4), coexisting
with a complete set of somatic histones which accounts for about
15% of the whole protein moiety (5).
Mytlus cDNAs for protein 4)1 were isolated from an oligo(dT)-

primed cDNA library generated from gonadal Poly(A)+ RNA
by directional cloning into the Xgt22A expression vector after
immunoscreening with specific polyclonal antibodies elicited
against the purified protein. Two positive clones were obtained
and their inserts sequenced in both directions. Both resulted to
be full-length clones comprising identical sequences. The cDNA
sequence spanned an open reading frame for a basic polypeptide

(50.5%) of 91 amino acid residues. The encoded protein closely
conforms to the average Mr and number of residues per
molecule predicted from equilibrium sedimentation measures (6).
The N-termirnl region (Mytilus amino acids 1-38) of the derived
protein sequence, exclusive of the leading methionine which is
absent in the mature protein 4 1, is highly homologous to that
of the purified protein from M. californianus so far partially
sequenced (7). Probing of Northern blots with the cloned cDNA
disclosed the expression of a 0.33 kb transcript present in the
polyadenylated RNA fraction, whereas Southern analysis of
extensively digested genomic DNA suggested that protein 041 is
encoded by a single copy gene in the M. edulis genome.
The cDNA clones described herein should prove valuable in

probing chromatin transitions that take place during germ cell
development as well as to ascertain the functional significance
of the diversity of sperm nuclear proteins and its influence on
the structural remodelling of chromatin.
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