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1. Introduction

Neurophysins [1] are proteins which are apparently
associated with neurohypophysial hormones in the
posterior pituitary gland and stable protein-hormone
complexes have been isolated [2,3]. The components
can be separated and reassociated for giving a complex
similar to the native one [3]. In the mammalian
species so far investigated, several neurophysin com-
ponents have often been disclosed by electrophoresis
but the real number of native neurophysins can
hardly be determined by this procedure because of the
possible presence of partially degraded forms [4]. Up
to now the complete or partial amino acid sequences
of two bovine [5—7], two porcine [8,9] and one
human [10,11] neurophysins have been determined.

Our research on sheep neurophysins has revealed
that a major neurophysin (about 70% of crude neuro-
physin) is present in the gland (M. T. Chauvet, G.
Coffe, J. Chauvet and R. Acher unpublished results).
This report deals with the determination of the N-
terminal sequence of the major ovine neurophysin.

2. Materials and methods

Sheep neurophysin-neurohypophysial hormone
complex is purified from an acetone-desiccated
posterior pituitary powder under conditions previ-
ously described by Chauvet et al. [3]. Dissociation
is carried out by gel filtration on Sephadex G-25 in

0.2 M acetic acid according to Uttental and Hope {12].

Neurophysin material is then chromatographed on
DEAE-Sephadex A-50 using a discontinuous gradient
of 0.2—1 M pyridine acetate buffers pH 5.9 under
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conditions derived from those of Breslow et al. [13].
A single peak is eluted between 0.2 Mand 0.4 M
pyridine acetate. From 50 mg of crude neurophysin
material, 33 mg of a protein are obtained. This pro-
tein appears homogeneous by electrophoresis either on
cellulose acetate strips (pH 8.8) or on polyacrylamide
gel (pH 9.5). N-terminal degradation shows a single
amino acid sequence so that the protein can be
regarded as proper for structural studies.

Mol. wt of sheep neurophysin, determined by
amino acid composition [14] on the basis of a single
methionine residue per mol, is near 10 000.

Sheep neurophysin is oxidized by performic acid,
split by trypsin and resulting peptides are separated
by peptide mapping under conditions previously
described [15]. Tryptic peptides are analyzed and
partial or complete amino acid sequences are deter-
mined by manual Edman procedure [16].

On the other hand, purified protein is reduced
with 2-mercaptoethanol and alkylated with iodo-
acetamide [17]. The derivative is subjected to auto-
mated degradation according to Edman and Begg [18]
in a SOCOSI model P 110 sequencer. Phenylthio-
hydantoin (PTH) amino acids are identified by thin
layer chromatography [19].

3. Results and discussion

Results obtained either with tryptic peptides or
with alkylated neurophysin permit determination of
the amino acid sequence of the first 27 residues of
the molecule. There is good agreement between the
data given by two procedures (table 1). On the other
hand automated sequence analysis gave the alignment
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Table 1
Determination of the N-terminal sequence of ovine neurophysin
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T, Ala—Met—Ser— Asp—Leu—Glu—Leu—Arg

9 18
—— — e, —_— e
T, GlIn-Cys-Leu-Pro-Cys-Gly-Pro-Gly-Gly-Lys
19 20
T, Gly-Arg
21 27
T, Cys-ﬁe\-Gly-Pro-Ser-Ile-Cys ------ Arg
1 5 10 15 20 25 27
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N Ala-Met-Ser-Asp-Leu-Glu-Leu-Arg-GIn-Cys-Leu-Pro-Cys-Gly-Pro-Gly-Gly-Lys-Gly-Arg-Cys-Phe-Gly-Pro-Ser-Ile-Cys - - - - - -

T: tryptic peptides of performic acid oxidized neurophysin; N, : alkylated neurophysin.
—: Edman degradation, manual [16] on peptides and automated {18] on akylated neurophysin.

of the first 4 tryptic peptides of the polypeptide

chain.

When ovine neurophysin is compared with other
mammalian neurophysins known to date, the N-
terminal sequence appears similar to that found for
bovine Neurophysin II [5] and porcine Neurophysin I
[8]. Apparently the N-terminal part of the molecule
has been invariant in homologous proteins of three
species of Artiodactyla. However the three proteins

are not identical and variations are found in the C-
terminal part. Curiously, the reverse is observed in the
case of other proteins such as immunoglobulins [20].

In ox and pig, a second class of neurophysins has
been found which differs from the first class by having
4 different residues in the N-terminal constant part.
In positions 2,3,6 and 7, there are Val, Leu, Asp and
Val, in place of Met, Ser, Glu and Leu, respectively.
Therefore it might be more proper to distinguish provision

Table 2
Comparison between N-terminal sequences of mammalian neurophysins

Neurophysins

Sequence

MSEL-
neurophysins
Bovine
Porcine
Ovine

1 5 10 15 20 25 27
Ala-Met-Ser-Asp-Leu-Glu-Leu-Arg-Gln-Cys-Leu-Pro-Cys-Gly-Pro-Gly-Gly-Lys-Gly-Arg-Cy s-Phe-Gly -Pro-Ser-lle-Cys

VLDV-
neurophysins
Bovine
Porcine
Human

—— Val-Leu — —— Asp-Val —Thr
— Val-Leu —— —— Asp-Val —Lys
— Ala-Pro —— — Asp-Val—Lys

The dashes represent residues identical with those of bovine MSEL-neurophysin.
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ally, on the basis of structural data, two classes of neuro-
physins (MSEL-neurophysins and VLDV-neurophysins
according to the amino acids in positions 2,3,6 and 7)
(table 2) rather than Neurophysins I, I, etc. . . accord-
ing to the order of the electrophoretic migration

towarde the anade which variae from cnacies to
LtV yvaluuo Uiy uuuuv, YYllivil Yalilvd 11UVl Jl.}\d\/l\n) W

species.

In the man, a single neurophysin (Neurophysin I)
has so far been isolated and the N-terminal sequence
has been determined [10,11]. For the first 27 residues,
there are three substitutions in positions 2,3 and 25
when compared with bovine VLDV-neurophysin and
six substitutions {(2,3,6,7,9 and 25} when compared
with MSEL-neurophysins. Furthermore the residue

in position 3 (Prn\ is hvdronhobic as in VLDV-neuro-

QallI0N D RTT0) L Ay QI0PHRODIC a3 L

physins and not polar as in MSEL-neurophysins. So
human neurophysin I can be regarded as belonging to
the first group (table 2).

In the sub-order Ruminantia, the genera Bos (ox)
and Ovis (sheep) have diverged some 30 miilion years
ago; in the order Artiodactyla, the two sub-orders

Ruminantia and Sniformaecs (nic) have diverced at the
numinaniig ang sSuliormes (Pig; nave aivergeg at the

beginning of Eocene times, about 60 million years ago
[21]. Consequently ovine proteins are expected to be
more similar to bovine than porcine proteins. It is of
interest to note that ovine insulin, corticotropin and
Iuteinizing hormone resemble bovine hormones and
are relatively different from pig homologues [20]. So
a similarity between ovine and bovine neurophysins is
logical but complete sequences are necessary for
comparison. The two orders of eutherian mammals,
Artiodactyla and Primates (man), have separated
about 80 million years ago and it is not unexpected
to find human neurophysin relatively different from
neurophysins of Artiodactyla. However a striking
similarity between the amino acid compositions of
cod and mammalian neurophysins has been observed
[22] and therefore the rate of change of neurophysins
in the course of evolution is not very high.

So far two neurophysins have been clearly
identified in ox and pig and the question arises whether
there is a stoichiometric relationship between the
two neurohypophysial hormones, oxytocin and
vasopressin, and these two major neurophysins. In the
sheep pituitary gland, the amounts of oxytocin and
arginine vasopressin, are approximately equal [3] but
a major neurophysin accounts for 70% of crude
neurophysin. This fact does not support the hypothe-
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sis of two protein precursors giving by cleavage a
neurchypophysial hormone in one hand and a neuro-
physin in the other. Moreover in some species such as
guinea pig only one neurophysin has been found so
far [23] and the multiplicity of neurophysins may

not be ceneral
1Ol O gelivida.
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