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Targeting CD161 in B-cell
malignancies
Matthew D. Blunt | University of Southampton

In this issue of Blood, Alvarez Calderon et al develop a fully human mono-
clonal antibody (mAb) that disrupts the interaction between the inhibitory
receptor CD161 and its ligand CLEC2D.1 CD161 blockade enhanced natural
killer (NK) cell and T-cell effector function against malignant B cells (see
figure), highlighting the potential for targeting CD161 as a novel immuno-
therapeutic strategy in hematological malignancies.
//ashpublications.org/blood/article-pdf/143/12/1061/2218477/blood_bld-2023-02378
CD161 is encoded by the KLRB1 gene
and is expressed by NK cells as well as
tumor-infiltrating CD4+ and CD8+ T
cells.2,3 The ligand for CD161, CLEC2D
(also named lectin-like transcript), is
highly expressed by germinal center
(GC) B cells,4 and its expression is further
increased by activation signals such as
Toll-like receptor signaling and B-cell
receptor ligation.5 Importantly, CLEC2D
is also expressed by GC-derived non-
Hodgkin lymphoma cells, including Bur-
kitt lymphoma, follicular lymphoma, and
diffuse, large B-cell lymphoma cells.6 In
addition, CLEC2D is expressed by den-
dritic cells (DCs) and tumor-infiltrating
myeloid cells.5-7 Multiple studies have
demonstrated that ligation of CD161
inhibits the effector function of NK
cells and T cells3,6,7; however, the
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development of therapeutic approaches
targeting this important inhibitory
receptor has lagged other immune
checkpoint receptors such as PD-1, LAG-
3, and CTLA-4. In this study, Alvarez
Calderon et al aimed to determine the
role of CD161-CLEC2D interactions in
hematological malignancies and to
develop novel CD161-targeting mAb
with potential clinical utility.

Alvarez Calderon et al used publicly
available RNA-sequencing data sets to
reveal that CLEC2D messenger RNA is
expressed at significantly higher levels in
hematological malignancies compared
with solid tumors. High surface expres-
sion of CLEC2D was confirmed by
flow cytometry on a panel of cell
lines derived from hematological
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malignancies, indicating that CLEC2D
can interact with CD161 in this setting.
The authors used a yeast display library
to generate a fully human high-affinity
anti-CD161 antibody that can selectively
disrupt CD161-CLEC2D interactions.
mAb blockade of CD161 did not induce
T-cell activation in isolation; however,
disruption of CD161-CLEC2D interac-
tions in coculture assays significantly
enhanced T cell–mediated cytotoxicity
against malignant B cells. In addition,
CD161 blockade increased T-cell prolif-
eration and the secretion of interleukin-2
and interferon γ (IFNγ) during coculture
with tumor cells. In accordance with this,
CD161 blockade in combination with
adoptively transferred T cells prolonged
survival in murine models of lymphoma
and leukemia. Interestingly, CD161
blockade increased T-cell infiltration and
significantly increased activation of both
CD4+ and CD8+ T cells in vivo. Further-
more, single-cell RNA sequencing of
tumor-infiltrating T cells revealed upre-
gulation of genes associated with T-cell
cytotoxicity and tissue residency in mice
treated with CD161-blocking antibody
compared with controls.

The authors also assessed how disrup-
tion of CD161–CLEC2D interactions
affects NK-cell function in hematological
malignancies using their novel mAb. In
accordance with the effects on T cells,
CD161 blockade also significantly
increased NK-cell cytotoxicity against
malignant B-cell lines in vitro. The
expression of CD161 on CD4+ T cells,
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ress CD161, and upon binding with its ligand CLEC2D,
dy developed by Alvarez Calderon et al disrupts the
malignant B cells, as well as increased T-cell cytokine
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CD8+ T cells, and NK cells indicates that
targeting CD161 has the potential to
stimulate a broad immune response in
patients. This is important because NK
cells and T cells possess complementary
antitumor functions.8,9 For example, NK
cells are sensitized to tumor cells that
have downregulated major histocom-
patibility complex (MHC) expression,
which is a major mechanism of resistance
to T cells in cancer. Furthermore, NK
cells can promote T-cell function via
multiple mechanisms, including the
recruitment and activation of DC cells
and the secretion of IFNγ, which upre-
gulates tumor MHC expression.8

Interestingly, chimeric antigen receptor
(CAR)-T cells have recently been shown
to upregulate CD161 expression, in
addition to other NK cell–associated
inhibitory receptors, following contin-
uous antigen exposure.10 Although not
addressed in this study, this indicates
that targeting CD161 may have value in
the promotion of CAR-T cell function
against hematological malignancies.
Whether this would be best achieved via
mAb or CRISPR-Cas9-mediated silenc-
ing of CD161 expression, however, is
unclear, although CRISPR-Cas9-mediated
silencing of CD161 has previously been
shown to improve T-cell function against
glioma cells.7 Furthermore, whether
CD161 blockade can potentiate the
activity of CD20 × CD3 bispecific anti-
bodies against lymphoma cells would be
interesting to pursue.

Although CD161 blockade was shown to
enhance NK-mediated cytotoxicity
in vitro,1 it will be important to test this
in vivo using appropriate murine models.
In addition, NK cells also contribute to
the efficacy of the anti-CD20 antibodies
rituximab and obinutuzumab via their
expression of FcγRIIIa. CD161-blocking
antibodies may therefore have utility in
the promotion of antibody-dependent
cellular cytotoxicity in combination with
anti-CD20 mAb to deepen responses
in patients with B cell non-Hodgkin
lymphoma.

In conclusion, this important study by
Alvarez Calderon et al demonstrates
that CD161-blocking antibodies may be
an attractive novel approach to engage
a broad anticancer immune response
against malignant B cells. Additional
preclinical studies are now required to
1062 21 MARCH 2024 | VOLUME 143, NU
identify potentially efficacious and clini-
cally relevant drug combinations to
improve the survival of patients with
hematological malignancies.
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Navigating the misty lands
of monocytosis
Luca Malcovati | University of Pavia and IRCCS Policlinico S. Matteo

In this issue of Blood, Baumgartner and colleagues1 retrospectively apply the
recently revised criteria for the definition of chronic myelomonocytic leuke-
mia (CMML) by the World Health Organization (WHO) classification2 and the
International Consensus Classification (ICC)3 to a large cohort of 5541
patients with monocytosis, including cases with mild monocytosis (ie, abso-
lute monocyte counts between 0.5 and 1.0×109/L), previously referred to as
“oligomonocytic” and now classified as CMML. Despite different genetic,
immunophenotypic, and transcriptional profiles, no significant differences in
survival were found between newly classified and established CMML cases.
The authors present the most comprehensive analysis to date of patients
with monocytosis in a routine diagnostic setting and provide relevant insight
into the implications of the newly proposed classification systems.
For almost the last half century, CMML
was defined by the hallmark of periph-
eral blood (PB) monocytosis ≥1×109/L,
first introduced in 1982 as an arbitrary
value by the French-American-British
classification.4 Even with this intrinsic
limitation, this cutoff offered an effective
framework for capturing patients with
myeloproliferation associated with
dysplastic features, eventually leading to
the recognition of CMML as a myelo-
dysplastic/myeloproliferative neoplasm
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