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SHORT COMMUNICATION

A CONTi\10N ANTIGENIC SUBSTANCE OF VIBRIO PAR, 4HHZA{OLYT/CC:S.

11. SOME PHYSICOCHEAllCAL PROPERTIES

SUMIO SHINODA, To SHIO An\\!ATAXI and Tsu\ESABL:RO FCjl\O
Department of Bacteriology and Serology. Research Institute for i\Iicrohial Diseases, Osaka
Universit},, Yamada-kami. Suita, Osaka

(Recei\, ed November 10,1970)

we reported previously that ai\ antigenic
substance (A-substance) differing from the
O, 1<, and Bagellar antigens is prcsent in
F1'6710 painhdemolytzttis. it \\ as found in all
strains of '16/10 primhdc"!objj, 'cjj$ cxamjned,
but not in other species of the genus Vibrio,
such as Fibi'10 choiri', IC and Fibi'io n!gillofy, lidis
(Miwatani "t "I. , 1969).

This paper ICports some physiccchemical
properties of the A-substance. The samples
\\'erc ISOlatcd from Fib;'!'o ptii'riftnemolytz'CNS EB
101 and purified as described previously
(Minata. I at "I. , 1969). Purlfied A-substance
\^as dcmonstrated to be a single component by
analytical centrifugation, gel diffusion and
jinmunoelcctrophoresis

Some physicochemical proPCi'ties of the
purified A-substance are summarized in Table
I. Thc sediment at101T cocaicicnt \\'as tieter-

mined by analytical centrifugation. A solution
of purified A-substance (5 ing, 'inI) in 0.01 M
ph. ,phat, buffer' (pH 7.0) *,,* .. nt"rug. d in
a Hitachi Analytical Centrifuge, model L:CA-
IA at 55,430 refmii, and the sedimentation
cocHicient \\. as calculated. The molecular

\^eight detei'minecl by the gel diffusion
method as described by Alldrc\\ s (1964). Five
ing of sample \\'ere applied to a Sephadex
G-200 .. him" (+ x 100 .in) **'ith 5 ing 00.1,
of Ilumail gamma globulin (\utritional Bio-
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chemicals Co. ), bovine serum albumiil (Sigma
Chemical Co. ) and egg albumin (\utritional
Blocheinicals Co. ) and thc column \\. as clutcd
\^ith 0.01 xi phosphate buffer, pH 7.0. The
elution volume of each substance \\ as plotted
against its molecular weight (Fig. I) and the
moleculai' \\'eight of the A-substance \\as esti-
mated to bc about 120,000. The nitrogen and
sugar contents \VCrc determined as described
previously (Shinoda at a1. , 1970) by the methods
by ShiiTm, ," ,t "I. (1964) and M. ""I* (1948),
ICspectively. F1vc ing of pui'c A-substance
wei. c used for each determination

Rcsults of amino acid analysis of thc A-
substance are presented in Table 2. F1\'c ing
of purified A-substaiicc \VCI'c itydrol}, zed by
heating in 2inI of 5.5 \ HCl at 110 C for
24 11r ill a scaled tubc. Thcn the mixiui. c \\. as

dried by evaporation and dissolved in 2 inI of
0.2 x citratc buffer (pH 2.2). A 0.5 inI ajiquot
\\ as examined in a \'allagimoto, model LC-50,
amino acid analyzei'

The stability of the antigenicit}, of the A-
substance \\'as tested in sc\'eral ways and the
A-substance \\'as assay, ed by gel diffusioiT as
dcscribed previously (A{I\\'at anI or a1. , 1969)
Samples of a solution of 100 ,!!g. 'inI of A-
substancc in 0.01 A1 phosphate bLiffer, pH 7.0,
\^CTe subjected to \, atIOUs treatments and then
foi'matron of a precipitation line betweeit the

\\'as
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TABLE I. Physz'co- chemt'cal propertt'es of the
a-substance

Sedimentation coefficient

NIOlecular weight

Absorption maximum

A'sn initjAgcn in/,
Nitrogen content

Sugar content

120,000

E 100,000

150,000

6.6S

120,000

278 in,
I. 58

16.1%

<0.1%

Do

co

3

y-globulin

*_
co

.
Q
co

o

Z

TABLE 2. Hint'"o acid coinposz'tabn of the A-
substance

50,000

Asubstance

550 600 650 700 750

Elution volume

FIGURE I. Plot of the elttti'o71 wornmes against th,
?"o1eci, !or coalg'hts of Danot, s protet, is @71d the A-
swbsta, ice. Hann@, I gamma globwl^, I, boome serw?"
albumin, egg a!barmi, I @71d the A'si, 63t",, ce were
chromatou, riphed o71 a Seph@der G-200 column as
descr!'bed in the text

Tryptophan
L\, sine

Histidine

ATginine

Aspartic acid
Threonine

Setine

Glutamic acid

Proline

Gl\. cine

A1anine

Cystine
Valine

Methionine

1501eucine

Leucine

Tyrosine

Phenylalanine

L,

serum albumin

samples and antiserum of the A-substance was
examined. Treatment with Nagarse (40 Pro-
teolytic Units of Nagarse, Nagase Sangyo Co. )
destroyed the antigenicity of the A-substance

ovalbumin

,

6.4

2.4

4.3

13.1

3.5

2.1

14.1

4.4

10. O
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so that no precipitation line was formed, while
treatment with heat (70 C for 10 min or 100 C
for 5 min) did not destroyed the antigenicity
These findings, together with physicochemical
properties such as the nitrogen and sugar
contents and the absorption spectrum, suggest
that the A-substance is a heat stable protein.

The authors would like to express their thanks
to Dr. Y. Takeda for his help in preparing this
manuscript.
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