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PLATELETS AND THROMBOPOIESIS
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pDC as a modulator of
platelet production
Taisuke Kanaji | Scripps Research

In this issue of Blood, Lee-Sundlov et al1 demonstrate a novel surveillance
mechanism of megakaryocyte (MK) sialylation by plasmacytoid dendritic cell
(pDC)-like cells and its regulatory effects on platelet production via type I inter-
feron (IFN-I) signaling.

Desialylation has been recognized as a
mechanism for platelet clearance in vari-
ous conditions, including infection and
immune thrombocytopenia (ITP), and
plays a role in the removal of aged plate-
lets.2 However, it remains unclear
whether, and if so how, MK desialylation
affects thrombopoiesis. The study by
Lee-Sundlov et al identified a novel sur-
veillance system of MK sialylation status
by pDC-like immune cells, leading to
inhibition of platelet production from
MKs. Targeted deletion of O-glycan sia-
lyltransferase (St3gal1), specifically in
MK lineage (St3gal1MK2/2), generated a
mouse model with increased Thomsen-
Friedenreich (TF) antigen expression on
MKs. TF antigen, which is normally
masked by terminal sialylation, becomes
exposed when St3gal1 is deleted. The
St3gal1MK2/2 mice had thrombocytope-
nia with platelet counts at �50% of the
control mice. Interestingly, thrombocyto-
penia in St3gal1MK2/2 mice was reversed

by treatment with dexamethasone
or targeted deletion of Jak3, sugges-
ting an immune-mediated component.
Antibody-mediated cell depletion stud-
ies and RNASeq identified unique pDC
subtypes with increased transcripts of
immunoglobulin rearrangement genes
specifically in St3gal1MK2/2 mice. pDC
clusters identified in St3gal1MK2/2 bone
marrow (BM) also showed enrichment in
IFN-I gene sets. The authors further
showed that thrombocytopenia in
St3gal1MK2/2 mice could be restored or
ameliorated by treatment with antibodies
against Siglec (sialic acid–binding
immunoglobulin-like lectin) H.3 By
coculturing pDCs with St3gal1MK2/2

MKs, it was shown that pDCs inhibit
thrombopoiesis through secretion of
IFN-I and potentially through involve-
ment of Siglec H (see figure). Based on
these results, the authors concluded
that the sialic acid moiety of MKs regu-
lates platelet production via immune

cells, mainly CD41 pDC-like immune cells
in the BM.

Themost important finding of this article is
the recognition of desialylated MK by
immune cells, specifically those with a
pDC-like signature. The regulatory effect
of these cells on platelet production was
elegantly demonstrated by an ex vivo
coculture study. Further studies are
needed to prove this hypothesis by
depleting pDCs in vivo. pDCs express
endosomal Toll-like receptor (TLR) 7/9,
which senses microbial or self-DNA/RNA,
promoting secretion of large quantities
of IFN-I. In this study, enhanced IFN-I
secretion was noted when pDCs were
cocultured with St3gal1MK2/2. Blockade
of IFN-I ameliorated thrombocytopenia
in St3gal1MK2/2mice. Of note, enhanced
colocalization of CD41 cells with MKs
was observed in the St3gal1MK2/2 BM.
Thus, it is intriguing to speculate that
pDCs recognize and ingest a part of the
desialylated MKs. Internalization of
ingested MK fragments and trafficking to
endosomes may contribute to TLR activa-
tion and IFN-I secretion. In this scenario,
ingested desialylated MKs may also help
potentiate antigen-specific T-cell
responses, bridging innate and adoptive
immunity in cases of ITP. In the normal
state of sialylatedO-glycan onMKs, Siglec
H may inhibit IFN-I secretion. The contri-
bution of Siglec H needs to be further
investigated using Siglec H knockout
mice. It is not yet knownwhich component
of MKs activates TLRs (TLR7 and/or TLR9)
in pDCs to activate IFN-I signaling.
Although the major agonists for TLR7 are
pathogen-derived single-stranded RNAs,
host-derived RNAs (eg, microRNAs [miR-
NAs] and transfer RNAs [tRNAs ]) have
also been known to serve as endogenous
agonists to activate endosomal TLRs.
Thus, it is feasible to speculate that MK
RNAs, including miRNA and tRNA, acti-
vate TLR7 in pDCs.4 Alternatively, mito-
chondrial DNA of MKs might stimulate
TLR9.5 Further investigations are neces-
sary to test these hypotheses .

This study also identified increased anti-TF
antigen antibodies in pediatric patients
with ITP, suggesting pDC-mediated inhi-
bition of thrombopoiesis as a part of the
mechanism inducing thrombocytopenia.
Although the platelet antigen is not deter-
mined in the patients studied in this arti-
cle, it is well established that binding of
the anti-GPIba antibody causes desialyla-
tion of platelet GPIba.6 Thus, it is likely
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that binding of the autoantibodies induces
desialylation of platelet membrane pro-
teins, leading to TF antigen exposure
and enhanced production of anti-TF anti-
gen antibodies. If the anti-GPIba antibody
binds not only to platelets but also to MKs
in the BM,7 pDCs in the BM and possibly
in the spleenmight recognize desialylated
MKs and activate the IFN-I pathway. In
addition to the roles in the progression
of disease, pDCs may also play a role in
the initiation of ITP.8 ITP in pediatric
patients is often preceded by viral infec-
tions. Viral or bacterial infections cause
desialylation and TF antigen exposure on
MKs, which can be recognized and
ingested by pDCs. Ingested MK compo-
nents translocated to endosomes may
activate TLR-IFN-I signaling and also trig-
ger T-cell responses, potentiating the pro-
duction of antiplatelet antibodies. Further
investigation is warranted to determine

the role of pDCs in the pathophysiology
of ITP. The study by Lee-Sundlovet paves
the way to understand the molecular
mechanisms of immune-mediated and
other causes of thrombocytopenia.
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TF antigen on MK is normally masked by terminal sialylation but becomes exposed when sialic acids are depleted (desialylated) or St3gal1 is genetically deleted. pDC-like
immune cells sense TF antigen exposure on MKs, which induces IFN-I secretion and inhibits platelet release (left). In the steady state of sialylated O-glycan on MKs, IFN-I
secretion is inhibited, possibly via Siglec H, and normal thrombopoiesis occurs (right).
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