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To the editor:

Natural killer cells acquire CD73 expression upon exposure to mesenchymal stem cells

We read with great interest the article by Saze et al,1 which was
published recently in Blood as a plenary paper. The authors il-
lustrated that human peripheral blood B cells express ectonucleo-
tidases CD39 and CD73. Thus, B cells are capable of hydrolyzing
adenosine triphosphate to adenosine 59-monophosphate (59-AMP)
via CD39 and subsequently to adenosine (ADO) by means of CD73
enzymatic activity.

In our laboratory, we study the interaction between human natural
killer (NK) cells and mesenchymal stem cells (MSCs). Due to their
immunosuppressive properties and inherent immunopriviledged na-
ture, MSCs can be used as biological tolerance inducers in inflam-
matory and autoimmune diseases.2,3 In this work, we cocultured
fluorescence-activated cell sorter (FACS)-sorted allogeneic NK cells

with human umbilical cord (UC)-derived MSCs obtained from con-
senting donors. We found that freshly isolated NK cells express
CD39, and the level of CD39 expression remains unaltered on
coculture with MSCs (Figure 1A). The percentage of CD73-expressing
NK cells in peripheral blood is very low (;1%). However, on
coculture with MSCs, the percentage of CD731 NK cells increases
significantly (Figure 1B). Thus, a subpopulation of NK cells acquires
the ability to convert AMP into ADO on exposure to MSCs.

ADO has been shown to suppress inflammation by regulating var-
ious immune cells.4,5 Saze et al1 also showed that 2-chloroadenosine
(CADO), a stable ADO analog, could suppress B-cell functions like
cytokine production, suggesting an autocrine regulatory role for ADO
in B-cell physiology. To determine whether CADO also affects

Figure 1. CD39 andCD73 expression onNKcells and the effect of ADOanalog onNKcell functions.Blood sampleswere obtained from healthy volunteers, and peripheral

blood mononuclear cells (PBMCs) were isolated using Ficoll density gradient centrifugation. CD561CD32 NK cells were sorted out from PBMCs using FACS and cultured

overnight in the presence/absence ofMSCs. (A) CD39 and (B) CD73 expressionwas analyzed on theNK cells using flow cytometry. (C-D) NK cellswere stimulatedwith 1000 IU/mL

interleukin-2 (IL-2) in the presence/absence of 15mMCADO and incubated overnight. Brefeldin A was added to the cultures after 1 hour of incubation. The cells were then washed,

fixed, and stained intracellularly for (C) tumor necrosis factor (TNF)-a or (D) interferon (IFN)-g. (E) NK cells were cultured with/without 15 mMCADO overnight, washed, and further

incubatedwithK562cells for 4 hours. CD107a surface expressionwasanalyzedon theNKcells asa readout forNKcell degranulative capacity. (F-G)NKcells culturedwith orwithout

MSCs were cultivated in PBS with 59AMP as a substrate for 30 minutes at 37°C. Cell-free supernatants were collected and analyzed using chromatography with tandem mass

spectrometry for the levels of (F) residual 59-AMP (as a readout of substrate utilization) or (G) ADO (as a read out of product accumulation). Paired 2-tailed Student t tests were

performed using GRAPHPAD PRISM V5.00 software. Levels of significance are shown as P values (*P , .05, **P, .01). Bar graphs represent mean6 standard error of mean.
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NK cell function, we cultured NK cells overnight with 1000 IU/mL of
IL-2 in the presence/absence of 15 mM CADO. We observed that
CADO significantly suppresses IL-2 induced tumor necrosis
factor-a and interferon-g production by NK cells (Figure 1C-D).
We also studied the effect of overnight CADO treatment on un-
stimulated NK cells. When these CADO pretreated NK cells were
exposed to K562 leukemic cells, the former exhibited significantly
reduced degranulation capacity compared with NK cells cultured
without CADO (Figure 1E).

Finally, using mass spectroscopy, we could demonstrate that
up-regulation of ectonucleotidase CD73 on NK cells is also ac-
companied by increased enzyme activity (Protocol as described
in supplemental Material 1). First, we could document increased
utilization of the CD73 substrate 59-AMP by NK cells that were
precultured with MSCs (Figure 1F). Second, we could directly
establish that NK cells precultivated with MSCs were able to produce
significantly higher amounts of ADO compared with NK cells
cultured alone (Figure 1G).

MSCs have the ability to home to sites of inflammation in
vivo.6,7 NK cells interacting with these MSCs are likely to acquire
CD73 expression. These CD731 NK cells have the potential to
regulate NK cell activation in an autocrine or paracrine manner.
This might have widespread implications for immunomodulation
in the inflammatory microenvironment.
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To the editor:

The FIP1L1-PDGFRA fusion gene and the KIT D816V mutation are coexisting in a small subset
of myeloid/lymphoid neoplasms with eosinophilia

Spindle-shaped tryptase1/CD251/CD1171/CD21/2mast cells (MCs)
are a hallmark of the bone marrow (BM) in myeloid/lymphoid
neoplasms harboring a FIP1L1-PDGFRA (FP) fusion gene.1,2 These
neoplasms that may present as chronic eosinophilic leukemia (CEL),
acute myeloid leukemia/blast phase, myeloid sarcoma, or lympho-
blastic lymphoma/leukemia rarely fulfill the criteria of the World
Health Organization category “systemic mastocytosis with associated
haematological non-mast cell disorders” (SM-AHNMD).1-5 Among
123 SM-AHNMDpatients, only 12 carried an FP fusion gene.5 KIT
D816V analysis performed on 8 of these FP-positive patients and
on 2 cases included in another study were negative.5,6 Thus, the
relationship between MCs in FP-positive CEL and KIT D816V-
positive SM remains elusive.

We microdissected tryptase1 MCs from formalin-fixed, EDTA-
decalcified, paraffin-embedded BM trephine biopsies of 19 FP-
positive CEL patients using a PALM MicroBeam (Carl Zeiss
Microscopy, Oberkochen, Germany). DNA was extracted from 100
to 250 pooled MCs per biopsy (QIAamp DNA Mini Kit; Qiagen,
Hilden, Germany). KIT D816V mutation was evaluated by analyz-
ing KIT exon 17 nested polymerase chain reaction products by
LightCycler-based high-resolution melting and conventional direct
sequencing.6 Genomic DNA from the KIT D816V-positive MC
leukemia cell line HMC-1 and NB4 cells harboring wild-type KIT
served as controls. The polymerase chain reaction reactions and final
results were evaluated in a blinded fashion. Low levels of KIT
D816V-mutated DNA ranging from,10% to 20% were detected in
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