
into the blood stream. This migration is
driven by SDF1 and is critical for platelet
production.8 Defects in SDF1-driven mi-
gration are associated with human IT.9

However, PTPRJ-deficient mice have de-
fective SDF1-driven migration, but dis-
play largely normal numbers of platelets.7

The cause of this discrepancy between
humans and mice is not well understood.
Defective proplatelet branching can also
impair platelet production and is directly
associated with the pathogenesis of
human IT.10 Both reduced activation of
SFKs and defective MK maturation can
cause the defective proplatelet for-
mation,7 thus contributing to the path-
ogenesis of human thrombocytopenia.
As with many “experiments of nature,”
recognition of PTPRJ as a new IT gene
advances our understanding of the
molecular mechanisms underlying mega-
karyopoiesis and platelet biogenesis in
humans.
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ABO on platelets goes
beyond transfusion
Jing-fei Dong | Bloodworks Research Institute; University of Washington School
of Medicine

In this issue of Blood, Dunne et al report that platelets from type O subjects
bound poorly to von Willebrand factor (VWF) of mixed ABOs under arterial
shear stress, as compared with those from non-O subjects.1 The binding
difference between O and non-O platelets was defined by several key bio-
physical measurements that govern the platelet reactivity toward VWF under
physical forces. Platelets contain 2 receptors that bind VWF: the glycoprotein
Ib (GPIb)-IX-V complex and the integrin aIIbb3, but this ABO effect is likely on
theGPIb-VWF interaction, which is regulated by fluid shear stress and exhibits
“catch bond” characteristics. This study is important in several key aspects.

First, this is the first study to demonstrate
that the platelet ABO regulates how
GPIb interacts with VWF under hydrody-
namic conditions that mimic blood flow.

Platelets are known to express ABO,2,3

but its physiological relevance has been
almost exclusively considered for platelet
transfusion and related issues. The location
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A schematic comparison between ABO and GPIb glycans. Glycans on GPIba are most likely to be heavily
modified by terminal sialic acids, whereas platelet ABO is less likely to be sialylated. There are 2 possible
locations of ABO epitopes on platelets: the mucin-rich region of GPIba and membrane glycolipids. Neither is
in the VWF-binding region, suggesting that ABO indirectly regulates GPIb-VWF interaction. The 2 potential
locations of ABO on platelets could also lead to different mechanisms of regulating GPIb-VWF interaction in
flowing blood.
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of ABO epitopes on platelets is not known.
ABO can be attached to the backbone
of GPIba (the VWF-binding subunit of
the GPIb-IX-V complex), likely in the
membrane-proximal mucin-rich region
where O-linked glycans cluster (see
figure). However, most, if not all, gly-
cans on GPIb carry terminal sialic acids.4

In contrast, ABO is less likely to carry the
monosaccharide because glycophorins
on erythrocytes carry most sialic acid–
containing glycans but only residual ABO,5

raising the questions as to whether (1) ABO
epitopes on platelets are identical to those
on red blood cells and (2) platelet ABO is
modified by sialic acids. The answer to the
first question is likely “no” because it has
recently been shown that platelets from A2
subjects lack or express only very low levels
of the A antigen.6 The answer to the sec-
ond question requires additional experi-
ments, but the abundant presence of
sialic acids on GPIb glycans suggests
that ABO may influence GPIb-VWF in-
teraction through terminal sialic acids.
This notion is supported by the report
that ABO modulates sialic acid recog-
nition on erythrocytes.7 The alternative
to being GPIb anchored, ABO could also
be attached to glycolipids on platelet
membrane and thus regulate GPIb-VWF
interaction by orienting the GPIb-IX-V
complex differently.

Second, platelet-VWF interaction is the
first step that tethers platelets to the sub-
endothelial matrix exposed at the site
of vessel injury to initiate hemostasis.
The absence or weakening of this inter-
action results in a bleeding diathesis as
seen in patients with genetic deficiencies
of theGPIb-IX-V complex (Bernard-Soulier
syndrome) or VWF (von Willebrand dis-
ease).8 The results from this study are
consistent with an early observation that
type O individuals have a longer bleed-
ing time than non–type O individuals.9 In
this regard, this study provides new in-
formation that is valuable for evaluating
the bleeding risk of individuals who have
low levels of plasma VWF antigen (eg,
30% to 50%).

Third, the findings from this study identify
a new role of ABO in the development
of thrombotic and thromboembolic dis-
eases. The observation that low-ligand-
receptor binding kinetics appears to be
most significant between type O platelets
and type O VWF suggests that ABO
regulates both the receptor and the li-
gand. Consistent with that notion, VWF

is also heavily glycosylated with carbo-
hydrates accounting for .20% of its
molecular mass and carries ABO anti-
gens.10 It has been well established
that type O individuals have the lowest
levels of plasma VWF because of ac-
celerated VWF clearance. This low VWF
antigen is widely cited as the reason that
type O subjects have a low risk for coro-
nary heart disease and stroke. However,
the findings from this study suggest that
type O subjects could also be protected
because their platelets are less active in
binding VWF.

In summary, the study by Dunne et al
demonstrates that platelets from type O
subjects form a weaker interaction with
VWF. The findings extend the relevance
of platelet ABO beyond transfusion
medicine, but require further valida-
tion. The findings also raise several key
questions: (1) Do type O VWF multimers
also have a weaker reactivity toward
platelets, (2) Do type O platelets have
a shorter life-span in circulation, and
(3) Should the ABO-regulated platelet
reactivity be considered when trans-
fusing patients to arrest bleeding (eg,
trauma resuscitation)? Answering these
questions requires extensive follow-up
studies.
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In ALD, I feel the
need for speed
Sandhya Kharbanda and Christopher C. Dvorak | University of California San
Francisco Benioff Children’s Hospital

In this issue of Blood, Orchard et al demonstrate the association of rapid
absolute neutrophil count (ANC) recovery with resolution of posttransplant
cerebral inflammation in 66 boys with X-linked adrenoleukodystrophy (ALD).1

By using gadolinium enhancement on
magnetic resonance imaging (MRI) as
a marker of blood-brain barrier (BBB)

disruption, Orchard et al show that pa-
tients with ANC recovery by day 16 after
hematopoietic cell transplantation (HCT)
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