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This review article presented a unified model
of cell-substratum adhesion that included both
methodological and theoretical considerations
and attempted to unify the diverse literature in
the cell adhesion field. [The SC/® indicates that
this paper has been cited in over 495 publi-
cations.]
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Neither Paul Srere nor | knew much about
cell adhesion in 1970 when, as a postdoctoral
fellow, I joined his laboratory at the Veterans
Administration Hospital in Dallas. Like many
research projects, my studies on cell adhesion
began with an unexpected observation. | dis-
covered that sulfhydryl binding reagents inhib-
ited hepatoma cell attachment. Before joining
Srere’s laboratory, 1 had been studying inhi-
bition of succiny-CoA synthetase by sulfhydryl
binding reagents, and | guessed that formation
of the cell-substratum complex was analogous
to formation of an enzyme-substrate complex.

My thinking was reinforced when I read Saul
Roseman’s paper in which he proposed an en-
zyme-substrate model to ex| l‘;in cell-cell ad-
hesion.! Uniike cell-cell adhesion, however,
it was not obvious what molecule on the sub-
stratum might be recognized by cells. Srere
was emphatic on this point: “Cells don’t have
receptors for plastic’? His intuition set the
agenda for the next six years of my research,
first in his laboratory and later in the Depart-
ment of Cell Biology at the University of Texas
Southwestern Medical School.

By 1976 ! had developed what | thought was
a reasonably complete model of cell-substra-
tum adhesion. Consequently, when Jean Paul
Revel suggested that | write a review for the
International Review of Cytology, 1 was ready
and willing. My goal was to put together an
overview of the cell-substratum adhesion prob-
lem that included methodological and theo-
retical considerations—an overview that
would unify the diverse literature in the field
and help establish the thought style? on
which subsequent adhesion research would
rely. | think that the review’s inclusiveness was
one feature that accounted for its popularity.

The model that I presented divided cell-sub-
stratum adhesion into a series of separate
steps: cell contact, attachment, spreading. |
emphasized the role of cooperative ligand-re-
ceptor interactions and summarized the evi-
dence that there was more than one type of
adhesion ligand (e.g., fibronectin and colla-
gen). | pointed out that cells could use adhe-
sion ligands from exogenous sources (e.g.,
serum) or produced by their own by biosyn-
thetic activity. Finally, | described the signifi-
cant similarities between diverse cell types in
their mechanisms of adhesion.

The general details of my model have held
up despite the dramatic growth of the cell ad-
hesion field. Now there are almost a dozen ad-
hesion ligands, the integrin family of receptors,
and peptide recognition sequences.3-5> As the
numgir of ligands and ligand receptors keeps
increasing, the problem has become one of un-
derstanding what specificity underlies the ap-
parent redundancy.

As for me, | have become interested in cell
adhesion to three-dimensional substrata com-
posed of extracellular matrix components. 1
hope to model aspects of the in vivo situation
that could not be realized in studies with
planar substrata. For instance, fibroblast re-
sponsiveness to growth factors differs depend-
ing upon the organization of the matrix in
which the cells reside.¢ Our understanding of
the chemical specificity of adhesion has
advanced remarkably, but we are just begin-
ning to appreciate geometric specificity.

1. Roseman S. The synthesis of complex carbohydrates by multiglycosyl transferase systems and their potenual function in
intercellular adhesion. Chem. Phys. Lipids 5:270-97, 1970. (Cited 1,005 times.)

2. Grinnell F. The scientific attitude. Boulder, CO: Westview Press, 1987. 141 p,

3. Hynes R O. Integrins: a family of cell surface receptors. Cell 48:549-54, 1987. (Cited 640 times.)

4. Ruosiahti E & Piersc h

(Cited 425 times.)

M D. New perspectives in cell adhesion: RGD and integrins. Science 238:491-7, 1987.

5. Akiyama S K, Nagata K & Yamada K M. Cell-surface receptors for extracellular matrix components.

Biochim. Biophys. Acta 1031:91-110, 1990.

6. Nakagawa S, Pawelek P & Grinnell F. Extracellular matrix organization modulates fibroblast growth and growth factor

responsiveness. Exp. Cell Res. 182:572-82, 1989.

24

/B2y

©1930 by ISI® CURRENT CONTENTS ®



