
have suggested that blockade of BAFF by
blocking reagents such as TACI-Ig, BAFF-R-
Ig, or BR3-Fc may be an effective therapeutic
approach for autoimmune diseases.1

Immune thrombocytopenia (ITP) is an auto-
immune disorder in which antiplatelet autoanti-
bodies bind to platelets and cause their prema-
ture destruction by Fc-mediated phagocytosis
within the spleen.7 The autoantibodies are usu-
ally of the IgG class with specificity for platelet
GPIIb/IIIa and/or GPIb/IX.7 ITP is also asso-
ciated with several abnormalities of T cells such
as enhanced IFN-� production and a deficiency
of T regulatory cells that are responsible for loss
of tolerance and the production of the platelet
autoantibodies.7 The nature of these immune
abnormalities and the important role that BAFF
plays in autoimmunity led Zhu et al8 to examine
BAFF in patients with ITP.

The authors measured levels of BAFF in
45 patients with chronic ITP. They found that
patients with active disease had higher levels
of plasma BAFF and BAFF mRNA than pa-
tients in remission and controls. Using in vitro
assays, they found that addition of recombi-
nant human BAFF to the culture not only
promoted the survival of CD19� B cells and
CD8� T cells but increased the apoptosis of
platelets and the secretion of IFN-�. They
then examined how an inhibitory BAFF-
receptor-Fc fusion protein (BR3-Fc) affected
the above responses and found that BR3-Fc
successfully corrected the above effects of re-

combinant human BAFF. These findings sug-
gest that not only does BAFF play a patho-
genic role in ITP by promoting the survival of
both B and T cells, but blockade of BAFF
signaling by BR3-Fc might be a promising
therapeutic approach for ITP.
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A mischief of mice
----------------------------------------------------------------------------------------------------------------

Thomas J. Kunicki THE SCRIPPS RESEARCH INSTITUTE

In this issue of Blood, Shavit and colleagues take advantage of major differences in
von Willebrand factor gene (VWF) expression between inbred mouse strains to
identify both a VWF locus alteration (Mvwf5) and 2 unlinked modifier gene loci
(Mvwf6-7) that regulate plasma VWF levels.1

P lasma von Willebrand factor (VWF)
plays a key role in hemostasis. In areas of

blood vessel injury, it acts as an adhesive link
between platelets and components of the ex-
tracellular matrix. In addition, it is a carrier for
coagulation factor VIII and it serves with fi-
brinogen as a mediator of platelet-platelet co-
hesion (aggregation). The inherited disorder
of VWF function, von Willebrand disease

(VWD), is the most common inherited bleed-
ing disorder in humans and results from quan-
titative deficiencies in or qualitative abnor-
malities of VWF. The diagnosis of VWD can
often be difficult because of the variety of
bleeding symptoms, its variable expressivity,
and the incomplete penetrance of VWF muta-
tions. The genetic regulation of VWF expres-
sion is complex, not only in humans but also in

numerous other mammalian species in which
it has been studied. A systematic study of dif-
ferences in VWF expression between inbred
mouse strains has begun to uncover a variety
of intriguing mechanisms that control the lev-
els of this important protein. The variety of
genetic factors that influence VWF expression
is sizable and extends far beyond mutations in
the coding sequence or promoter region that
directly affect protein function or the rate
transcription.

From a genotypic and phenotypic stand-
point, inbred mouse strains vary considerably,
and one reflection of this genetic divergence is
a wide variation in VWF levels, which can
range 10-fold or greater between the most di-
vergent strains.2 The Ginsburg group has had
unparalleled success in the exploitation of this
divergence to dissect many aspects of the ge-
netic basis for VWF variation in mice, and
their findings provide new insights into the
comparable but even more complex genetic
regulation of VWF expression in humans.

In previous work from the Ginsburg
group,3 2 major regulators, Mvwf1 and Mvwf2
(modifier of VWF), were discovered. The sec-
ond regulator Mvwf2 is a natural VWF variant
that alters biosynthesis. The discovery of
Mvwf1, however, provided new insight into
the indirect but profound influence of modi-
fier genes. The culpable gene in Mvwf1 is a
glycosyltransferase that influences clearance of
VWF. Its influence would otherwise have es-
caped attention, had it not been for these el-
egant analyses of inbred mice.

The theme of modifier loci is particularly
intriguing and relevant to human disease.
Subsequent studies of different mouse strains
by the Ginsburg group have uncovered 4 more
modifier gene loci that lie outside of the VWF
gene: Mvwf3-44 and now Mvwf6-7.1 The exis-
tence of such loci is certainly not unique to the
mice, and their discovery has implications for
the biology of human VWF. Three of these
murine loci correlate with potential human
modifier loci that exist in the corresponding
(syntenic) chromosomal regions. For example,
the region that encompasses the human or-
tholog of Mvwf6 overlaps a region identified as
a VWD quantitative trail locus (QTL) in the
Genetic Analysis of Idiopathic Thrombophilia
(GAIT) study.5 In addition, it overlaps poten-
tial human VWD modifier loci that were iden-
tified in a large Amish pedigree.6

The newly discovered murine loci are ad-
mittedly large, each encompassing several
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genes. Nonetheless, the Ginsburg group has
already shown that positional cloning is likely
to identify candidate genes within these loci
that will point the way to the discovery of addi-
tional human genes that influence risk for
bleeding or thrombosis. This sentinel body of
work demonstrates how great benefits to man-
kind can follow from a mischief of mice.
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