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1. Introduction

The neurohypophyseal hormones, vasopressin and
oxytocin, are synthesized in mammals in separate
neurosecretory cells of the magnocellular hypotha-
lamo—hypophyseal neurosecretory system together
with their respective neurophysin proteins [1-3] .
Complete and partial amino acid sequences of
neurophysin proteins from a few species have been
investigated [4—10], in part, for the purpose of
finding a possible structural correlation between the
neurophysin and the particular neurohypophyseal
hormone associated with in vivo. One of the early
insights [5] from these studies of the primary struc-
tures of neurophysin proteins, i.e., a great variability
of the NH, -terminal 9 and about the 20 COOH-
terminal residues in combination with a strongly
conserved internal sequence, has been substantiated
by subsequent work [7,11].

In this study the partial sequences of neurophysin-I
and -II of sheep (sNP-I and sNP-II) have been deter-
mined and compared to the complete sequence of
ovine neurophysin-I1I (sNP-IIT) [7,8] . Moreover,
partial sequences for rat neurophysin-I and -II (NP-I
and -II), for major and minor guinea-pig neurophysin,
and for cod neurophysin (cNP) are reported.

2. Material and methods

2.1. Isolation and purification of neurophysins
The sNP-I and sNP-II were isolated from whole
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sheep pituitaries using a method similar to that of
Watkins [12] ; sNp-II was further purified by Cellex-
CM and DEAE-Sephadex chromatography following
the method of Audhya and Walter [13]. The separa-
tion and isolation of rNP-I and -II on a preparative
scale was achieved similarly and has been reported
[9]. The crude ‘major’ gNP mixture [12], when
subjected to further purification [13], gave an
unresolved major and minor gNP mixture of 7:3 as
determined by ‘mixture analysis’ (vide infra). It
should be noted that these major and minor gNP
tomponents are both obtained in the ‘major’ gNP
fraction of Watkins and Ellis [14] as well as Sachs
et al. [15]. The cNP was isolated by and obtained
from Pickering [16].

2.2. Sequence analysis

Automated sequence analyses were performed on
intact neurophysins by the method of Edman and
Begg [17] in which a double-cleavage Quadrol program
was used. Samples of neurophysin proteins were
dissolved in 0.05 N acetic acid and dried under high
vacuum in the spinning cup. Coupling with phenyl-
isothiocyanate was performed twice before initiating
automated sequencing. For sequencing of cNP an
‘inert carrier’ approach was implimented since less
than 15 nmol of protein was available. Acetylated,
de-heamed myoglobin (4 mg) served as inert carrier,
which was applied to the spinning cup of the sequencer
in 300 ul of a solution of dimethylformamide/water
(1:4) prior to application of the cNP sample. PTH
amino acids derived from automated and manual
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Edman degradations were determined by gas [18]
and thin-layer chromatography [19].

3. Results and discussion

Purified sNP-I and sNP-II each were subjected to
36 cycles of automated Edman degradation and the
resulting sequence data are presented in fig.1. Both
sequences are identical to that of bovine NP-I [5,20]
except that both sNP-I and sNP-II exhibited micro-
heterogeneity in position 18 which contains threonine
and lysine; the latter residue is found in bovine NP-I.
Microheterogeneity has also been observed with
bovine NP-II [6,7]. On the basis of the sequence
identity, including the microheterogeneity in position
18 of sNP-I and -II, it appears likely that one of the
two proteins is a metabolite of the other. Neurophysin
proteins with truncated NH, - and/or COOH-terminal
sequences are known [10,21,22] and it appears that
these can form not only in vitro but also in vivo
[23-26].

The feasibility of sequence analysis of hetero-
geneous proteins and peptide mixtures, which are
technically difficult or impossible to separate, had
been suggested [27,28]. This technique has been
successfully applied and discussed in connection with

FEBS LETTERS

August 1977

the report of the partial sequences of rNP-I and -II,
initially determined by automated sequence analysis
of an unresolved mixture of tNP-I and -II [9]. This
‘mixture analysis’ permitted a tentative assignment
of most residues of the rNP-I and -II sequences since
these proteins existed in an unequal molar distribu-
tion. Definitive sequence assignments for INP-I and
-IT for the NH; -terminal 33-residue sequence have
been achieved by separate automated analyses on the
chromatographically resolved rNP-I and rNP-II
(fig.1).

While it has recently been possible on an analytical
level to demonstrate that guinea-pig possesses more
than one neurophysin [29,30], the proteins have not
yet been separated on a preparative scale. Adopting
the approach of a mixture analysis as used for rat
neurophysins [9}, it was not only possible to demon-
strate the presence of a 7:3 ratio of two different
neurophysins in the gNP mixture, but moreover, it
allowed to determine the tentative sequences of both
the major and minor gNP proteins for the first 26
residues. In almost all cases an assignment of residues
to either the major or the minor gNP sequence was
possible, except at positions 2 and 3 where a third
residue appeared; nevertheless, the major residue at
positions 2 and 3 was leucine and aspartic acid,
respectively.

Comparison of Amino-terminal Portions of Neurophysin Proteins of Various Species

5 10 15

20 25 30 35

sNP-1112  Ala-Me t—-Ser-Asp-Leu-Glu-Leu-Arg-Gln-Cys-Leu~Pro-Cys-Gly-Pro-Gly~G1ly-Lys—Gly-Arg-Cys-Phe—Gly~Pro-Ser-Ile-Cys~Cys-Gly—-Asp-Glu~Leu-Gly~Cys-Phe

Lys

sNP-1 ——Val-Leu — — Asp-Val — Thr Thr
c

rNP-I =~ Ala-Ley ~=— ~—= Asp-Met - Lys Ala
¢

rNP-TI ——=ThL e — Met Ala

Leu-
(major gNP G;;-Q:E — Thr —— Gln Gln
minor gNP Ala-Ser Ser-Asp-Val Lys
cNP Leu-Ala —- Gly

Fig.1. Abbreviations: sNP, sheep neurophysin; rNP, rat neurophysin; gNP, guinea pig neurophysin; cNP, cod neurophysin. Proteins
are referred to as NP-I, -II, etc. on the basis of their electrophoretic mobilities on polyacrylamide gel electrophoresis at a running
pH of 8.4; NP-I being the most acidic. (a) The complete sequence of sNP-III, reported in refs. [7] and [8], are identical except
that Arg®® reported in ref. [7] has been confirmed. (b) sNP-I is identical to sNP-II for the NH, -terminal 35 residues thus far
determined, see text. (c) See ref. [9]. All sequence identities with sNP-III are indicated by a solid line.
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Cod is the first non-mammalian species for which a
partial neurophysin sequence has been reported.
Comparison of the NH; -terminal 16 residues of cNP
with those of the mammalian species (fig.1) reveals
that considerable variation occurs only in the terminal
nonapeptide sequence, which is then followed by
sequence identity with mammalian neurophysins. This
general pattern has been found so far for all mamma-
lian pituitary neurophysin proteins [5,7,11].

The data presented in this paper and in earlier
reports [5,10] would indicate that a classification of
neurophysin proteins on the basis of their NH, -
terminal amino acid sequence as suggested by Acher
and his coworkers [7,31] may meet with difficulty.
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