Arteriosclerosis,

Thrombosis, and ~ Amefican Heart
Vascular Biology
JOURNAL OF THE AMERICAN HEART ASSOCIATION Learn and Livesu

CD47. A New Target in Cardiovascular Therapy
Jeff S. Isenberg, David D. Roberts and William A. Frazier
Arterioscler. Thromb. Vasc. Biol. published online Jan 10, 2008;

DOI: 10.1161/ATVBAHA.107.158154
Arteriosclerosis, Thrombosis, and VVascular Biology is published by the American Heart Association.
7272 Greenville Avenue, Dallas, TX 72514
Copyright © 2008 American Heart Association. All rights reserved. Print ISSN: 1079-5642. Online
ISSN: 1524-4636

The online version of this article, along with updated information and services, is
located on the World Wide Web at:
http://atvb.ahgournals.org

Subscriptions: Information about subscribing to Arteriosclerosis, Thrombosis, and Vascular

Biology isonline at
http://atvb.ahajournal s.org/subscriptions/

Permissions: Permissions & Rights Desk, Lippincott Williams & Wilkins, a division of Wolters
Kluwer Health, 351 West Camden Street, Baltimore, MD 21202-2436. Phone: 410-528-4050. Fax:

410-528-8550. E-mail:
journal permissions@I|ww.com

Reprints: Information about reprints can be found online at
http://www.Ilww.com/reprints

Downloaded from atvb.ahajournals.org at Washington University on January 17, 2008


http://atvb.ahajournals.org
http://atvb.ahajournals.org/subscriptions/
mailto:journalpermissions@lww.com
http://www.lww.com/reprints
http://atvb.ahajournals.org

CD47

A New Target in Cardiovascular Therapy

Jeff S. Isenberg, David D. Roberts, William A. Frazier

Abstract—CD47, originally named integrin-associated protein, is a receptor for thrombospondin-1. A number of important
roles for CD47 have been defined in regulating the migration, proliferation, and survival of vascular cells, and in
regulation of innate and adaptive immunity. The recent discovery that thrombospondin-1 acts via CD47 to inhibit nitric
oxide signaling throughout the vascular system has given new importance and perhaps a unifying mechanism of action
to these enigmatic proteins. Here we trace the development of this exciting new paradigm for CD47 function in vascular
physiology. (Arterioscler Thromb Vasc Biol. 2008;28:000-000.)
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Integrin-associated protein (IAP) was discovered as a con-
taminant in preparations of av@3 integrin from human
placenta. Certain monoclonal antibodies raised against these
preparations had dramatic effects on integrin-dependent cell
behaviors, but bound to a ~50-kDa protein rather than « or 3
integrin subunits.! Cloning and sequencing IAP cDNA re-
vealed a new member of the Ig superfamily with a single
extracellular IgV domain, a unique 5 membrane-spanning
domain and an alternatively spliced cytoplasmic tail> (Figure
1A). Subsequent experiments found IAP to be identical to
CD47, which is widely expressed on tissues, primary cells,
and nearly all cell lines, with prominent expression on
leukocytes, platelets, and erythrocytes.3# At first, CD47 was
an orphan receptor apart from its lateral membrane associa-
tion in cis with av33 and ollbgB3.

Thrombospondin-1 Regulation of Integrins
Requires CD47

Concurrent with the development of the CD47 knockout
mouse, thrombospondin-1 (TSP1), a large secreted glyco-
protein, was identified as a potential trans ligand of
CD47,> and signal inhibitory receptor protein-a (SIRPa)
was recognized as a cell-bound counter-receptor for CD47.6
Also called SHPS-1,” BIT,® and p84° by different investiga-
tors in different species, SIRP« is most highly expressed on
myeloid lineage cells and functions with CD47 in regulating
innate immunity and the transition to the adaptive immune
response.!0-14

TSP1 is a major component of platelet a-granules from
which it is secreted on platelet activation.'> Although this
localization suggested a role for TSP1 in thrombosis and
hemostasis, identification of such a role has been elusive. In

addition to blood-borne platelets, TSP1 is expressed at much
lower levels in many if not all tissues and is a biosynthetic
product of most cultured cells.!® The TSP family in mammals
now has 5 members that consist of group A homotrimers
(TSP-1 and -2) and group B homopentamers (TSPs 3 to 5).
TSPs 1 and 2 have broad but distinct tissue expression
patterns during development and through adulthood, and
TSP1 is the only TSP found in platelets.'’-'> TSP 1 and 2
subunits have an identical domain organization (Figure 1B),
but human TSP1 and 2 share only 54% amino acid sequence
identity.?® The N domains attach TSP1 to the cell surface via
several receptors (Figure 1B), whereas the G domains at the
opposite end of each subunit interact functionally with CD47.
The binding of TSP1 to so many receptors and matrix ligands
serves to concentrate TSP1 at the cell surface and matrix,
thereby dramatically enhancing its binding to what otherwise
might be sites of rather low affinity. Among this plethora of
receptors, none exclusively bind TSP1. This, along with
contradictory and confusing reports of cell responses to
TSP1, and the subtle phenotype initially described for the
TSP1-null mouse?! have complicated efforts to understand
the physiological functions of TSP1.

Although initial efforts to identify TSP1 receptors focused
on integrins that might bind to the RGD sequence in the
calcium-binding domain of TSP1, we found that cells could
attach to a site contained in the C-terminal (now G) domain
of TSP1 exclusive of the RGD sequence.?? Peptides having
the cell binding activity were localized within the TSP1 G
domain,?*24 and 1 of these peptides was used to affinity label
a ~50 kDa cell membrane receptor candidate.?> Concur-
rently, Eric Brown had discovered CD472 and suggested that
it might be the TSP1 receptor. We confirmed that the 50 kDa
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