ste-gpecific phenotypes of the endothelium are
regulated by a combination of environmental
and mitoticaly heritable (epigenetic) factors. In
other words, some properties become “locked
in” (during development and/or in the postnatal
period) and are thus uncoupled from ongoing
changes in the extracdllular compartment,
whereas other properties are plastic, marching
to the tune of the local microenvironment.
Why are these considerations important?
First, plastic (reversible) properties of the
endothelium are more likely to be amenable
to non—gene-based therapy, compared with
their epigenetic counterparts. Thus, a clearer
delineation of the “boundaries of flexibility”
in various vascular beds may help to refine
our therapeutic strategies. As an important
corollary, it will be interesting to explore
whether loss of plasticity and gain in epige-
netic modification are associated with
disease and/or aging. Findly, from a prac-
tical standpoint, the current study under-
scores the limitations of studying endothe-
lial cell biology in vitro, particularly as it
relates to an elucidation of site-specific
properties. Indeed, the cultured endothelial
cell is a mere “shadow of its former self”
and should be approached with a dose of
healthy skepticism.
—William C. Aird
Beth Israel Deaconess Medical Center
1. Jaffe EA, Nachman RL, Becker CG, Minick CR.
Culture of human endothelial cells derived from
umbilical veins: identification by morphologic and

immunologic criteria. J Clin Invest. 1973;52:2745-
2756.

2. Gimbrone MA Jr, Cotran RS, Folkman J. Human
vascular endothelial cells in culture: growth and
DNA synthesis. J Cell Biol. 1974,60:673-684.

3. Aird WC. Endothelial cell heterogeneity. Crit Care
Med. 2003;31:5221-S230.

4. ChiJT, Chang HY, Haraldsen G, et al. Endothelial
cell diversity revealed by global expression profil-
ing. Proc Natl Acad Sci U SA.
2003;100:10623-10628.

HEMOSTASIS, THROMBOSIS, AND VASCULAR
BIOLOGY

Anticoagulant factor
and thrombosis risk

Since its discovery in 1943 by Paul Owren,
coagulation factor V (FV) is recognized as
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an important procoagulant protein, its acti-
vated form (FVa) functioning as a cofactor
in the generation of thrombin.® The proco-
agulant activity of FVais subjected to regu-
lation by proteolysis mediated by activated
protein C (APC), a key component of the
protein C anticoagulant system.? FV defi-
ciency is a rare cause of bleeding problems.
Much more common is the involvement of
FV gene defects in the pathogenesis of
venous thrombosis. A highly prevalent
single point mutation in the FV gene
(FV Ldiden) resulting in the loss of an APC
cleavage site in FV affects the regulation of
FVa activity by APC. The associated pheno-
type is referred to as APC resistance and is
characterized by a life-long hypercoagulable
state and increased risk of thrombosis.
During the elucidation of the pathogenesis
of APC resistance, it was discovered that
FV is a Janus-faced protein. Not only is it a
procoagulant but it also has the capacity to
function as an anticoagulant APC cofactor
in the degradation of coagulation factor
Vllla (FVIIla).2 The APC resistance associ-
ated with the FV | ggen mutation is the result
of both impaired regulation of FVa by APC
and loss of the anticoagulant APC cofactor
activity of FV. Thus, a single point mutation
in FV affects the regulation of coagulation
on 2 levels. the degradations of FVIIla and
FVa. The relative importance of these 2 dis-
tinct mechanisms to the development of the
hypercoagulable state that increases the risk
for thrombosis has been largely unknown.
In this issue of Blood, Castoldi and col-
leagues (page 4173) describe methods to
quantify the APC cofactor activity of FV
and, moreover, they have been able to deter-
mine the relative contribution to the APC-
resistance phenotype of reduced suscepti-
bility of FVato APC and impaired APC
cofactor activity of FV. They show that
FV _&gen €xhibits no APC cofactor activity in
FVlllainactivation and that APC resistance
due to FV gqen IS caused by equal contribu-
tions of poor susceptibility of FVato APC
and impaired APC cofactor activity. These
results are of conceptual importance and
point to the involvement of the anticoagu-
lant properties of FV in the regulation of
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blood coagulation. The dual effects of the
FV _&gen Mutation on the anticoagulant
protein C system cause the increased throm-
bosis risk associated with this mutation. In
this context it is interesting to note that mu-
tations affecting another important APC
cleavage site in FV (i€, FV canpriage [R306T]
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and FV yong kong [R306G], neither of which
are strong thrombosis risk factors) mainly
impair the susceptibility of FVato APC
but leave the APC cofactor activity of FV
virtualy intact.® In contrast, another FV
gene mutation associated with thrombosis,
FV Liverpool (1359T), results in the loss of the
APC cofactor activity of FV.4 Additional
supporting evidence for the in vivo impor-
tance of the anticoagulant APC cofactor ac-
tivity of FV comes from studies of geneti-
cally modified mice.> With these exciting
results on record one might expect a
renewed interest in the Janus-faced FV mol-
ecule and an intensified search for other
genetic and acquired deficiencies of antico-
agulant FV activity.
—Bjorn Dahlback
Lund University, Sweden
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