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A protein, P-MSY, with immuno-competence promoting activity as well as antitumor
activity has been isolated from bovine parotid glands.

To help identify and characterize this protein, the amino-terminal and carboxyl-
terminal amino acids were determined by Edman degradation and carboxypeptidase
digestion, The amino-terminal was Ser-His- and the carboxyl-terminal was -Leu-His.
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We recently isolated a protein (P-MSY) from bovine parotid glands by following the hy-
pocalcemic activity? in rabbits.® This protein has immuno-competence promoting activities,
such as lymphocyte-stimulating activity and activities to increase levels of plaque-forming
cells and rosette-forming cells, and also has potent antitumor activity in mice.» The protein
showed a single band on analytical disc gel electrophoresis, and the molecular weight was
estimated to be 66,000 by sodium dodecyl sulfate-polyacrylamide gel electrophoresis.®

To help identify and characterize this protein, the amino- and carboxyl-terminal amino
acids were identified.

Materials and Methods

The protein, P-MSY, was purified from bovine parotid glands as described previously.®

The amino-terminal sequence was analyzed by dansyl-Edman degradation following the procedure of
Gray and Hartley.®” Standard dansylated amino acids were prepared according to Weiner ef al.®) After
dansylation of 4.2 mg of P-MSY, the reaction product was hydrolyzed, and the resulting dansylated amino
acid was spotted on a polyamide layer sheet (65X 5 cm) (Seikagaku kogyo Co., Ltd, Tokyo). Known dan-
sylated amino acids were spotted on opposite sides of the plate. Two-dimensional thin-layer chromatography
was carried out as follows: the plates were developed with the first solvent (I) 1.59, formic acid in H,O.
For the second dimension, the plates were first developed with (II) CHg~CH,COOH (9: 1, v/v), then air-
dried and developed again with (III) CH,COOC,H,~CH,COOH-MeOH (20: 1: 1, v/v/v). The spots of
dansylated amino acids were detected under ultraviolet irradiation (254 nm).

The carboxyl-terminal sequence was analyzed using carboxypeptidase A, essentially as described by
Frankel-Conrat ¢f al.”  P-MSY (14.4 mg) was dissolved in 5 ml of H,O and the pH was adjusted to 8.0
with 0.1~ NaOH. The solution was treated with 12.1 ul of carboxypeptidase A (EC 3.4.2.1) (CPase A-
DFP, 16 mg/ml suspension, Sigma) and water was added to make a final volume of 6 ml. The mixture
was incubated at 25° and aliquots (1 ml each) were taken at 0, 0.5, 1, 2, 4, and 8 hr. The digestion was

1) Location: Tanabe-dorvi, Nagoya, 467 Japan.

2) A. Mizutani, M. Terada, Y. Toda, and K. Yamamoto, Ann. Rept. Pharm. Nagoya City Univ., 17, 16
(1969).

) A. Mizutani, I. Suzuki, and H. Yamamoto, Chem. Pharm. Bull., 26, 1957 (1978).

) A. Mizutani, I. Suzuki, Y. Ohba, T. Nakamura and S. Adachi, Chem Pharm. Bull., 26, 2927 (1978).

) A. Mizutani, H. Yamamoto and I. Suzuki, Gann, 69, 291 (1978).

) W.R. Gray and B.]. Hartley, Biochem. J., 74, 11 (1963).

) W.R. Gray, Methods Enzvmol., 25, 333 (1972).

) A.M. Weiner, T. Platt, and K. Weber, J. Biol. Chem., 247, 3242 (1972).

) H. Frankel-Conrat, J.I. Harris, and A.L. Levy, Methods Biochem. Anal., 2, 359 (1955).

© 00N O O i W

NII-Electronic Library Service



974 Vol. 28 (1980) --

stopped by adding 0.1 ml of 1m citric acid and the amino acid fraction was obtained by gel filtration on
Sephadex G-10, followed by analysis of the amino acids with a Hitachi KI'A-3B automatic amino acid ana-
lyzer.

Protein was determined by the method of Lowry ef ul.10

Results and Discussion

As shown in Fig. 1 (A), only DNS-Ser was detected after the first Edman degradation step.
After the second step, DNS-His was detected, as shown in Fig. 1 (B). These DNS-amino acids
were identified by comparison of the mobilities of sample and standard DNS-amino acids spott-
ed on opposite sides of the plates. Based on these results, the sequence of N-terminal amino
acids of P-MSY was assigned as Ser-His-.
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Fig. 1. Chromatography of the Dansylated Amino Acids obtained by Edman
Degradation of P-MSY
(A) Chromatography after 1st Edman Degradation.
(B) Chromatography after 2nd Edman Degradation.
The time course of the release of
1.0 amino acids from P-MSY on treatment
T with carboxypeptidase A is shown in Fig.
: f_.% 0.8 9.
2 & 06 His was released first followed by
g Leu under these conditions.  Smaller
£E 04 amounts of Tyr and Ala were detectable
fgé after 4 hr. The released amino acids
i were analyzed by polyamide thin-layer
0 chromatography as described above. As
051 2 4 8 shown in Fig. 8, both DNS-His and DNS-
Digestion time (hr) Leu were detected. Thus, the carboxyl
Fig. 2. Time Course of the Release of Amino terminal sequence was assigned as -Leu-
Acids from P-MSY on Digestion with Car- His.
boxypeptidase A We previously showed that purified

@ : histidine, A : leucine, B: tyrosine, O: alanine. par Otil’l from b ovine parotid glands has
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Fig. 3. Chromatography of DNS-aminc Acids obtained from P-MSY

A; DNS-amino acids (His, Leu, Tyr, Ala as marker).
B; Sample (P-MSY).

immuno-competence promoting activities similar to those of P-MSY.1 However, these two
proteins were obtained from differect fractions of the parotid gland extracts.®  Furthermore,
the N-terminal and C-terminal amino acids were completely different, the N-terminal and
C-terminal amino acids of parotin being Lys-Leu- and -Val-Leu, respectively.1?
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