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The domain structure of human fibronectins isolated
from plasma and from the conditioned medium of nor-
mal and transformed fibroblasts was analyzed by lim-
ited proteolysis and S-cyanylation followed by immu-
nostaining of released fragments with five kinds of
antibodies, each specific for one functional domain.
The results indicate that all three human fibronectins
are composed of the same set of functional domains
aligned in the same topological order. However, the
following clear differences were found in specific frag-
ments released from plasma fibronectin (pFN) and
those released from fibronectin of normal (N-cFN) and
transformed fibroblasts (T-cFN). (i) Two fragments
(M, = 70,000 and 60,000) were released from the
COOH-terminal region of pFN by cathepsin D. These
fragments represent the COOH-terminal heparin-
binding (Hep-2) and fibrin-binding (Fib-2) domains.
The corresponding fragments released from both N-
cFN and T-cFN by cathepsin D had much larger mo-
lecular weights (M, = 100,000 and 83,000-74,000)
than those from pFN. The fragments from the Fib-2
domain alone, however, did not show any difference
among all three FNs. (ii) The internal region, from the
gelatin-binding (Gel) domain through the Hep-2 do-
main, of N-cFN and T-cFN was released as a M, =
210,000 fragment upon mild trypsin digestion. The
corresponding fragment from pFN was released as a
M. = 185,000 fragment. (iii) The COOH-terminal half,
including the Hep-2 domain, of both N-cFN and T-¢cFN
was released by S-cyanylation as M, = 160,000-
145,000 fragments, which are 25,000-20,000 larger
than the corresponding fragments of pFN. These re-
sults clearly indicate that the Hep-2 domain of N-cFN
and T-cFN is 30,000-20,000 daltons larger than the
same domain of pFN.

Although various fragments released from N-cFN
and T-cFN showed a similar pattern, there were minor
differences. (i) Thermolysin fragments derived from
the Hep-2 domain of N-cFN were clearly distinguish-
able from those from T-cFN. Three groups of frag-
ments with M, = 40,000, 35,000-32,000, and 30,000
were released from N-cFN, while only the 35,000-
32,000 fragment was released from T-cFN. (ii) The M,
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Research Council (to L. Z.). The costs of publication of this article
were defrayed in part by the payment of page charges. This article
must therefore be hereby marked ““‘advertisement” in accordance with
18 U.S.C. Section 1734 solely to indicate this fact.

= 44,000/60,000 thermolysin fragments representing
the Gel domain and the M, = 210,000/165,000 tryptic
fragments representing the internal domains of T-cFN
were slightly, but consistently, larger than those of N-
cFN.

A panel of domain-specific antibodies combined with
well-characterized proteolytic and chemical fragmen-
tation provides a highly sensitive and specific proce-
dure to study the domain structure of various types of
fibronectins. This procedure requires only a small
quantity of protein, without prior purification, and is
applicable to both soluble and insoluble fibronectins.

Fibronectins are a group of high molecular weight adhesive
glycoproteins present in extracellular matrices and plasma
(reviewed in Refs. 1-8). FNs!' are produced by many types of
cultured cells including fibroblasts, epithelial and endothelial
cells, myoblasts, glial cells, and macrophages (1-8). Oncogenic
transformation of these cells causes a marked decrease in the
biosynthesis of FN and its deposition in the extracellular
matrix (9-11).

FNs isolated from plasma and from cells in culture are very
similar in their chemical, biological, and immunological prop-
erties, yet there are clear differences between them in subunit
size (12, 13), carbohydrate structure (14-16), disulfide-de-
pendent polymerization (17-19), solubility (17), ability to
agglutinate sheep erythrocytes (12), and ability to restore
normal fibroblast morphology to transformed cells (12). FNs
produced by transformed cells may also be different from
those produced by normal cells (20, 21). The basis for the
molecular and functional polymorphism of FNs is poorly
understood.

FNs are composed of multiple domains which differ in their
biological activities (reviewed in Refs. 1-8). These domains
can be separated by limited proteolysis and subsequent affin-

! The abbreviations used are: FN, fibronectin; pFN, plasma fibro-
nectin; cFN, cellular fibronectin; N-cFN, cellular fibronectin pro-
duced by normal fibroblasts; T-cFN, cellular fibronectin produced by
transformed fibroblasts; Hep-1/Fib-1, the NH;-terminal domain that
binds to heparin and fibrin; Gel, the gelatin-binding domain; Cell/
Hep-2, the cell- and heparin-binding domain which can be further
separated into Cell and Hep-2 domains, which represent the NH,-
terminal and COOH-terminal regions of the Cell/Hep-2 domain,
respectively; Fib-2, the COOH-terminal fibrin-binding domain;
CAPS, cyclohexylaminopropane sulfonic acid; BSA, bovine serum
albumin; SDS, sodium dodecyl sulfate; PBS, 8.1 mM Na,HPO,, 1.5
mM KH,PO,, 137 mM NaCl, 2.7 mM KC), pH 7.4, sc, the S-cyanyla-
tion-cleaved fragments.
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