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1. Introduction

The partial primary structure of Black Sea dolphin
(Dolphinus delphis) myoglobin has been determined
by KaradZova and coworkers [1] by classical methods.
The sequences of amino acids at positions 17—31, 60,
and 84—85 have not been established. The difficulties
encountered in the sequential investigation of the
N-terminal part of the molecule of myoglobins can be
ascribed to the low solubility of tryptic fragments
arising from this part of the molecule.

Another approach to the solution of this problem —
the stepwise degradation of amino acid residues from
the native molecule of the globin by the phenyliso-
thiocyanate technique — has been proposed by Edman
[2] . The automation of the procedure in the amino
acid sequenator improved the yield to 98% and thus
enabled the amino acid sequence of the 60-residue
N-terminal fragment of the molecule of humpback
whale myoglobin to be determined.

This paper has followed the same line of approach
to fill the existing gap in the amino acid sequence at
position 17—31 in the molecule of Black Sea dolphin
myoglobin and at the same time served as a practical
test of the amino acid sequenator built in this labora-
tory according to Edman’s model [2].
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2. Material

The main component of dolphin myoglobin was
prepared by the procedure of Karad%ova and cowor-
kers [3]. The globin of the main component Mbl was
obtained by precipitation with acidified acetone ac-
cording to Rossi-Fanelli [4].

Standard samples of phenylthiohydantoins of
amino acids were products of Mann Research Labora-
tories, Quadrol was from Carlo Erba, Italy, hepta-
fluorobutyric acid and silica gel D 5F from Fluka,
A.G. The remaining chemicals and solvents were of
practical grade purity. All chemicals and solvents
were purified according to Edman [2]. Efforts to
prepare Quadrol and »-propanol free of aldehyde im-
purities were unsuccessful.

3. Methods

The sequenator was built according to Edman’s
apparatus [2]. Alterations in the construction are
without effect on its individual functions and will be
reported elsewhere. The sequence of the program ex-
cept for the changes mentioned below, the reaction
times, and the volumes of the extracting agents were
kept within narrow limits as prescribed [2].

The following alterations were made. In the reac-
tion mixture, trifluoroacetic acid was replaced by
propionic acid and the extractibility of the buffer was
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thus improved. The extraction of the reaction medium
by ethyl acetate was repeated twice and thus the se-
quence of extractions in the first part of the program
was: reaction with phenylisothiocyanate, evaporation,
extraction with benzene, extraction with ethyl acetate,
evaporation, extraction with ethyl acetate and eva-

poration. The subsequent addition of heptafluoro-

butyric acid is in accordance with the original program.

The repetition of the reaction with heptaflurobutyric
acid and the second extraction with butyl chloride,

i.e. operations No. 22—28 in the original program [2]

were omitted in certain experiments since the inter-
fering effect of the background was minimal due to
the low number of degradation steps.

The cyclization of thiazolinones was effected in
30% ethanol, adjusted to pH 1 by hydrochloric acid,
for 60 min at 80°. In repeated experiments the
Cy sclization of the thiazolinone of serme uegfauauuu
step No. 3, was carried out in 1 N HCI, for 10 min at
80°, and the yield of the hydantoin of serine was im-
proved.

The identification of the phenylthiohydantoins by
thin-layer chromatography on silica gel D 5F in
systems D, E, and H has been described by Edman

r£1 P pat ot ~flatiatos o

[ lllC lJllCll‘yll.lllUllyudllLUillb Ul wuuuc auu ibU‘
leucine, degradation steps No. 2, 7, 28, 29, and 30,
were distinguished in system D and in the system
benzene: heptane, proposed by Schroeder [6]. In
order that the maximum resolving power of the latter
system be achieved, the ratio of benzene to heptane
must be determined experimentally so that
RE@PTHLeu) = 0-8. The length of the path of the sol-
vent between the origin and the front was in all sys-
tems 10 cm. The phenylthiohydantoin of arginine
was identified by thin-layer electrophoresis [2] and
by the Sakaguchi reaction.

The average repetitive yield of the degradation
was calculated from the yields of PTH-glycine isolated
in degradation steps No. 1, 5, 15, and 23.

3

4. Results

The globin (8 mg) was dissolved in 250 ul of water
and applied to the walls of the spinning cup. The pro-
tein was lyophilized in 15—20 min. For the subsequent
procedure see the 3rd paragraph of Methods.
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The degradation of 31 amino acid residues was
repeated four times. Individual amino acid residues
were degraded in an average yield of 96.5%. Deter-

minad aminn arid caanenre: (Flu. T an Qor. Aen iy,
mined amino acla sequence: Giy-Llu-SCr-Asp-Uiy-

1 2 3 4 5

Glu-Trp Gln Leu Val-Leu-Asn-Val-Trp-Gly-Lys-Val-
10 11 12 13 14 15 16 17

Glu-Ala Asp-Val Ala Gly-Hls Gl{y Glu Asp -Ile-Leu-

28 29

The result of this paper provides additional evi-
dence in favor of the similarity in the primary struc-
tures of myoglobins from different aquatic mammals.
The structure determined by us here is in agreement
with the partial structure reported earlier [1] save for
two exceptions. The presence of glutamic acid instead
of glutamine at position 26 can be explained by
deamination of the material during the degradation,
since the globin had been exposed altogether for 13
hr to the effect of alkaline medium before glutamic

am o4 | MDA | e pyimlamats A

acid at position 26 was liberated. This w(pmuauuu is
acceptable only on condition that the rates at which
individual glutamine residues are deaminated differ
by one or several orders. In another experiment the
same material was kept 26 hr in the same buffer as
that in which the reaction with phenylisothiocyanate
takes place and the degradation was begun after this

pﬂIlO(.l lIlC concentration of rll’l'gluldlﬂlb dblu

derived from glutamine at position 8 was not higher
than usual ie. 10—15%.

The finding of glycine at position 15 is in disagree-
ment with the earlier report [1] which ascribed
alanine to this position. We believe that the structure
determined by us is correct because it has resulted
from straightforward degradation of the intact globin
molecule. A survey of the N-terminal parts of the
molecules of m\malnhmc from related ammh(‘ ma-

mals horse and man is shown in table 1. In our
opinion, the table deserves interest with respect to the
replacement of alanine for glycine at position 15 in
different species.

The structure reported in this paper compietes the
structure of dolphin myoglobin proposed by
Karad%ova and coworkers ”] , as shown in table 2.
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