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A SENSITIVE ASSAY FOR VITRONECTIN IN HUMAN PLASMA AND VITROWECTIN
BLOOD TYPE. Kovom! Kubota. Sumiko Katayama#, Michio Matsuda==, and
Masag Havashl. Department of Blelogy, Ochanomizu University, Tokyo
112: and #=Hemostasls and Thrombosis Research Division, Institute of
Hematology, Jichl Medlcal School. Tochigl 329-04; #Present address;
Molecular Genetlcs Research Laboratory. Tokyo University, Tokyo 113.

Vitronectin Is a cell adheslive glycoproteln present at a
concentration ranging 0.1-0.4 mg/ml in human serum and plasma that
promotes attachment and spreading of animal cells to culture dishes
and concerns to blood coagulation and complement system. Vitronectin
is usually detected as a mixture of two polypeptides showlng molecular
weight of a 75 kllodalton{kDa) and a 65 kDa, a fragment of the 75 kDa.
In 5D0S5-polyacrylamide gel electrophoresis after chemical reduction.

We established a very sensi{itive assay for vitronectin in human
serum and plasma., that could measure 75 kDa and 65 kDa polypeptides
respectively In the range of 5-35%5 ng. The assay was constituted of
SDS-polyacrylamide gel electrophoresis of human whole serum or plasma.
immunoblotting with anti-vitronectin antibody, and densitometry of
vitronectin bands on nltrocellulose sheets., From analvysis with 205
lots of human serum or plasma, we classifled them into three tvpes
concerning the ratios of 65 KDa to 75 kDa polypeptides of vitronectin.
Type 1(58% persons) was 75 kDa rich, type 11 (35% persons) contalned
approximately equal amount of 75 kDa and 65 kDa. and tvpe [I1(5%
persons) was 65 kDa rich. The type of vitronectin did not correlate

with sex, age, and ABO blood type. and It was Independent of the
concentration of vitronectin In bleood.

Cell Struet. Funct. 12. 694, 1987.
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ANOMALCOUS BEHAVIOR OF VITRONECTIN IN SDS-POLYACRYLAMIDE GEL

ELECTROPHORESIS.

Foyoml Kubota and Masaoc Hayashi. Department of

Biology, Ochanomizu University, Tokyeo 112.

Vitronectin, one of cell-adhesive glycoproteins in animal plasma

and serum, is a multifunctional protein. Vitronectin is present ak
concentrations ranging 0.1-0.4 mg/ml in human plasma. It functions in
cell-attachment, blood coagulatien, and cell-lytic activity of C5b-9.

Human vitronectin separates into two

There was discrepancy concerning the reported Mr of vitronectin.
bands in SDS-polyacrylamide gel

electrophoresis after chemical reduction. Almost all reports estimated

the Mr of the two bands at 75,000 and 65,000 daltons (75 kDa and 65 kDa]
from the relative mobilities in 5DS-polyacrylamide gel electrophoresis.
The smaller form is an endogenous fragment of the larger molecule. Wa,
however, calculated them as 80 kDa and 72 kDa [Kubota, K,, et al.: Cell
Struct, Funct. 13, 123-128 (1988)]. On the other hand, the Mr of the
two molecules containing about 5% carbohydrate was calculated as 55 kDa
and 48 kDa from the amino acid seguence and possible cleavage position
[Gebb, C., et al.: J. Blel. Chem. 261, 16658-16703 (1986]1].

We found that apparent Mr of vitronectin varled with the
concentration of polyacrylamide in SDS-polyacrylamide gal
electrophoresis. Using Ferguson plot analysis [Frank, R. N,, et al.:
Arch. Biochem. Biophys, 171, 1-13 (1975)), the Mr of vitronectin was
estimated 62 kDa and 52 kDa. The Mr of their polypeptide cores became
56 kDa and 46 kDa after subtracting the carbohydrate content (6 kDa) of
vitronectin [Ogawa, H., et al.: Abs. XIth Japanese Carbohydrate
Symposium. pp.69-70 (1988)}]. These values almost corresponded to 52 kDa
and 45 kDa which were calculated from amino acid sequence. These
results suggest that vitronectin migrates at positions giving 27-41%
larger apparent Mr in SDS-polyacrylamide gel electrophoresis.

Cell Struct. Funct. 13. 621. 19383.
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PURIFICATION AND CHARACTERIZATION OF VITRONECTIN
FROM PLASMODIUM OF PHYSARUM POLYCEPHALUM. Kovomj

Eubota and Masag Havashi. Department of Biology,
Ochanomizu University, Tokyo 112,

Vitronectin is one of cell adhesive
glycoproteins in animal plasma and serum. It
appears to function in complement and coagulation
sSystems as well as caell attachment system.
Yitronectin has been isolated from human, bovine,
horse, porcine, rabbit, and chicken plasma by
heparin affinity chromatography in the presence of
urea (Kitagaki-Ogawa, H. et al.: Biochim. Biophys.
Acta 1033, 49-56, (1990)]). The molecular weights
of these vitronectins are ranging from 56,000 to
78,000. However, there has been no repart on
vitronectin in other organisms.

To study structure and function of
vitronectin In primitive eukaryotes, we carried
cut immunoblotting of slime mold, Pysarum
polycephalum with rabbit polyclonal antibody
against bovine vitronectin. A procein that cross-
reacted with antli-bovine vitronectin antibody was
found in Physarum polvcephalum. We shall refer to
this molecule as Physarum vitronectin. Physarum
vitronectin was detected as ona band with
molecular weight 70,000 by immunoblotting under
reducing conditions. To purify this molecule,
plasmodia of Ph lycephalum were
homogenized with 0.13 M NaCl, 20 mM Tris-HCl
(pH 8.0), 5 mM EDTA, 1 mM dithicthreital, and
centrifuged at 10,000 rpm for 10 min at 4 °C.
Physarum vitronectin was enriched in the
precipltate and extracted with 1 & Triton X-100
from the precipitate. The extract was subjected
to immuncaffinity chromatography using anti-bovine
vitronectin antibody-sepharosa. Thus almost pure
Physarum vitronectin was obtained.

Cell Struect. Funct. 15, 469, 1890.
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International Symposium on Structure and Function of Extracellular

Matrix. (M 1991%8H)

PURIFICATION AND CHARACTERIZATION OF PHYSARUM VITRONECTIN
Koyomi MIYAZAKI Takake HAMANO, Naomi NAKASHIMA, Michiko ISHIKAWA,
*Haruko OGAWA, *lsamu MATSUMOTO, *Nobuko SENO, and Masao HAYASHI.
(Departments of Biology and *Chemistry, Ochanomizu University, Tokyo, JAPAN)

Vitronectin is a multifunctional glycoprotein in animal blood plasma. It promotes
adhesion and migration of cells through the interaction between adhesion receptor integrins and
Arg-Gly-Asp (RGD) sequence within vitronectin molecule. Furthermore it modulates immune
complement and blood coagulation. It has heparin binding site, which is eryptic in the native
form but exposed after treatment of 8 M urea. Based on this property, vitronectin has been
instantly purified from human plasma by heparin affinity chromatography in the presence of
urea (1, 2). The procedure has been applied to various animal plasma and vitronectins can be
purified from rabbil, mouse, ral, hamster, guinea pig, dog, horse, porcine, bovine, goat, sheep,
chicken, and goose. All of these vitronectins have similar NH,~terminal sequences and
promote cell-spreading in the same way. The molecular weights of these vitronectins range
from 59 10 78 kD.

To search for more general structure and function of vitronectin, we tried to identify
vilronectin in a variety of living organisms immunologically. A protein that cross—reacted with
anti-vitronectin antibody was found in even slime mold Physarum polycephalum. The protein
was detected as one band with molecular weight 70 kD by immunoblotting under reducing
conditions. We shall refer to this molecule as Physarum vitronectin. Physarum is a primitive
eukaryote. What is the vitronectin-like molecule in slime mold ?

Physarum vitronectin was purified to homogeneity from Physarum microplasmodia
by four steps: extraction from the insoluble cell debris, immunoaffinity chromatography, heparin
affinity chromatography, and electroelution of preparative SDS polyacrylamide gel
electrophoresis (SDS-PAGE). Purified molecule migrated as one band of 70 kD on SDS-
FAGE under reducing conditions.

Fhysarum vitronectin was subjected to NH,-terminal microsequencing analysis on
polyvinylidene difluoride membranes. The sequence of NH,-lerminal 20 amino acids was
A-83-Y-P-V (or )-P-Q-K-L-G-M-P (or D)-A-L-R (or D, G, Y)-P-T (or S)y-M-S8-0Q,
which had no similarity to known NH,~terminal sequences for vitronectins. According to a
computer homology search using a NBRF-PIR protein sequence database, the same NH,-
terminal sequence was not found in any proteins, but partially shared sequences were found in
cathepsin H and dihydrolipoamide acetyltransferase precursor.

Physarum vitronectin was efficient in mediating cell spreading of BHK cells, even
though the maximum level of spreading activity was not beyond 55%. The morphology of
cells spread on Physarum vitronectin presented less expanded cytoplasm than that on human
vitronectin. The cell spreading was specifically inhibited by RGD-containing synthetic
peptides.

In conclusion, Physarum vitronectin is similar but not identical with animal plasma
vitronectin, and it will provide new aspects of vitronectin study.

(1) Yatohgo, T. et al. Cell Struct. Funcr. 13, 281-292, (1988)

(2) Kitagaki-Ogawa, H. et al. Biochim. Biophys. Acta 1033, 49-36, (1990)

International Symposium on Structure and Function of Extracellular
Matrix. Abstract p.51 1991,
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FURIFICATION AND CHARACTERIZATION OF YOLK
YITRONECTIN FROM CHICK EGGS. Takako Hamano,
Yuko Nagano, Naomi Nakashima, Michiko Ishikawa, Koyomi
Mivazaki, and Masao Havashi, Department of Biology,
Ochanomizu Universily, Tokyo 112,

Vilroneetin is a multifunctional glycoproiein in animal blood
plasma, which exhibits cell-adhesion activity, regulation of blood
coagulation, and inhibition of complement fytolysis. Many cell
altachment factors play important roles in cell migration and tissue
morphogenesis during embryonic development. We have
previously reporied the presence of a vitroneclin-like proiein in
chick egg yolk.

In this paper, we purified the chick yolk vitronectin and
characterized it. Yolk vitronectin was purified 2900-fold from
chick eggs with hydroxyapatite, DEAE-cellulose, and anti-chick
blood vitronectin antibody columns. Malecular weight of yolk
vitronectin was 54KD and 45KD in SDS-PAGE under reducing
condilions, whereas that of blood homologue was 75KD and
65KD. Concerning NH,~terminal amino acid sequences, S4KD

protein was the same as that of blood vitronectin, and 45KD one
was similar lo the sequence starting al the 50th amino acid from the
NH,-terminus of blood vitronectin. Cell-spreading activity of
yolk vitronectin was indistinguishable from that of blood
vitronectin. Both vitronectins were quite sensitive 10 RGD
peplides. In contrast to above similarity, yolk vitronectin did nol
bind 1o heparin and collagen, that largely differed from the nature
of blood vitronectin, Reactivity of yolk vitronectin with lectins of
WGA, UEA-1, and PHA-L was also slightly different from that of
blood vitronectin, suggesting slight differences in their bound
carbohydrates,

Cell Struct. Funct. 16, 608. 1991
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9th Symposium of the Federation of Asian and Oceanian Biochemists,

(F# 19915 128)

PHYSARUM VITRONECTIN: A UNIQUE CELL-SPREADING PROTEIN.
K. Miyazaki, T. Hamano, and M. Hayashi, Department of Biology, Ochanomizu
University, Bunkyo-ku, Tokyo 112, JAPAN. '

Vitronectin is a multifunctional glycoprotein of approximately 70 K in animal blood
plasma. It promotes cell adhesion and modulates both immune complement and haemostatic
enzymes. Vitronectin is also known 1o be a heparin binding protein. Although there have been
many reports on vitronectin from mammalia, there has been no report from primitive
organisms.

We searched for vitronectin in primitive organisms. A protein cross-reacted with
vitronectin antibody was found in slime mold Physarum polycephalum. Molecular weight of
this protein is 70 K under reducing conditions. We shall refer to this molecule as Physarum
vitronectin.

Physarum vitronectin was isolated from Physarum by extraction from cell debris,
immunoaffinity chromatography, heparin affinity chromatography, and electroelution from
preparative SDS—gels. Physarum vitronectin migrated as one band of 70 K and strongly
reacted with vitronectin antibody. The amino-terminal sequence of Physarum vitronectin was
unique and had no similarity to known sequences of vitronectins. However, Physarum
vitronectin could spread BHK cells efficiently. The morphology of the cells spread on
Physarum vitronectin presented less expanded cytoplasm than that on human vitronectin. The
cell-spreading was inhibited by a synthetic peptide GRGDSP, but not by GRGESP, suggesting
that there is cell-spreading active RGD sequence in Physarum vitronectin,

In conclusion, Physarum vilronectin is similar but not identical with known animal
plasma vitronectins, and il seems to be 3 unique member of vitronectin family.

9th Symposium of the Federation of Asian and Oceanian Biochemists.
Programme & Abstracts p. 70

9th Symposium of the Federation of Asian and Oceanian Biochemists,

(F# 1991F128)

PURIFICATION AND CHARACTERIZATION OF CHICK YOLK
VITRONECTIN. T.Hamano, Y.Nagano, N.Nakashima, M.Ishikawa,
K.Miyazaki, and M.Hayashi. Department of Biology, Ochanomizu
University, Tokyo 112, Japan.

Vitronectin (also called S-protein, serum spreading factor, or epibolin) is a
multifunctional glycoprotein in animal blood plasma, exhibits cell-adhesion activily,
regulates blood coagulation, and inhibits complement cytolysis.

Many cell attachment factors such as cadherin, laminin, and tenascin, generally
play important roles in cell migration and tissue morphogenesis in an early stage of
development. We have, therefore, tried to study on the role of vilronectin in early
development. During the preliminary experiment, we found "yolk vitronectin” in chicken
egg yolk through immunological assays. Yolk vitronectin was purified 2,900-fold by a
combination Dthdrnxyapalilc, DEAE-cellulose, and anti-vitronectin-Sepharose
columns. Whereas molecular weight of blood vitronectin was 75KD and 65KD, that of
yolk vitronectin was 54KD and 45KD in SDS-PAGE under reducing conditions.
Concerning NH,-terminal amino acid sequences, 54KD prolein was the same as that of
blood vitronectin, and 45KD one had some homology with the sequence of human blood
vitronectin beginning at the 50th amino acid from the NH,-terminus. Cell-spreading
activity of yolk vitronectin was sensitive to RGD peptides but not RGE. In contrast to
the above similarity, yolk vitronectin did not bind heparin and collagen, that was largely
different from the nature of blood vitronectin. Reactivity of yolk vitronectin with lectins
of UEA-1, WGA and PHA-L slightly differed from that of blood vitronectin, suggesting
slight differences between their bound carbohydrates.
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