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Does cancer cell-expressed SLAMF7 impact on CD47-mediated phagocytosis?
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ABSTRACT
Innate immune checkpoint CD47 has emerged as a prominent target for cancer immunotherapy and
defining biomarkers predictive of response will be a crucial step towards clinical implementation.
Hereto, we investigated the importance of a previously reported requisite for SLAM family member 7
(SLAMF7) expression on cancer cell phagocytosis for effective CD47 antibody therapy.
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CD47 is a cell surface receptor overexpressed on most, if not
all, cancer cells. CD47 expression inhibits phagocytic removal
of cancer cells by binding to phagocyte-expressed (signal
regulatory protein alpha) SIRP-α. Specifically, SIRP-α is an
immunoreceptor tyrosine-based inhibitory motiv (ITIM)-
containing ligand that upon triggering inhibits phagocyte
activity and reduces the immunogenic processing of cancer
cells, leading to inhibition of not only innate but also adaptive
immune responses.1 Antibodies that block the interaction of
CD47 with SIRP-α can therapeutically augment phagocytosis
of cancer cells, if and when the balance of pro and anti-
phagocytic signals is sufficiently shifted towards phagocytic
uptake.2 More importantly, co-treatment of anticancer mono-
clonal antibodies with CD47 blocking antibodies augments
therapeutic anticancer activity in vivo and in vitro.3 In
a recently reported phase 1B clinical trial the treatment of
patients with relapsed or refractory Diffuse Large B-cell
Lymphoma (DLBCL) or follicular lymphoma with CD47
monoclonal antibody (mAb) Hu5F9-G4 in combination with
rituximab induced 50% objective response with up to 36%
complete responses.4 Thus, it is clear that CD47 antibody
therapy can have clinical benefit. To facilitate clinical imple-
mentation, it is imperative to search for appropriate biomar-
kers that can be used for patient stratification.

Several reports have highlighted potential immunoregula-
tory proteins that may impact on the efficacy of CD47-targeted
therapy. For instance, expression of leukocyte immunoglobu-
lin-like receptor B1 (LILRB1) on macrophages inhibited induc-
tion of cancer cell phagocytosis by a CD47-blocking antibody.
Direct binding of LILRB1 to MHC class I resulted in inhibition
of macrophage activity, which was reversed by antibody-
mediated blocking of LILRB1 (Figure 1).5 Another immunor-
egulatory protein, calreticulin, has been reported as a pro-
phagocytic signal that is counterbalanced by CD47 expression,
with increase of surface calreticulin correlating with more
phagocytosis upon CD47 mAb treatment (Figure 1).6 Next, it
was recently reported that the expression of the pro-phagocytic
receptor SLAM family member 7 (SLAMF7) on macrophages

and cancer cells was required for phagocytosis induction upon
treatment with a CD47 blocking therapeutic antibody.
Specifically, macrophages obtained from SLAMF7 knock-out
mice proved to be defective in phagocytosis of cancer cells.
Further, SLAMF7 expression on hematopoietic cancer cells was
reported as a requisite for phagocytosis upon treatment with
a CD47 blocking antibody.7 The premise arising from this
finding is that only hematopoietic cancers that express high
levels of SLAMF7 are suitable targets for CD47 blocking ther-
apy. DLBCL, the most common subtype of non-Hodgkin‘s
lymphoma (NHL), was identified as a suitable target for
CD47 blocking therapy based on its high SLAMF7 mRNA
levels.

Since SLAMF7 was reported to be critical for CD47 anti-
body-mediated phagocytosis and DLBCL was postulated to be
a prime target for CD47 antibody therapy, we determined the
expression of SLAMF7 in DLBCL. Surprisingly, using the
same antibody clone as Chen et al., 7 only 1 out of 7
DLBCL cell lines were found to detectably express cell surface
SLAMF7.

Next, we generated macrophages (MØ) with M0-like
phenotype (primed with Granulocyte-macrophage colony-
stimulating factor(GM-CSF)/macrophage colony-
stimulating factor(M-CSF)), M1-like phenotype (primed
with lipopolysaccharide(LPS)/interferon gamma(IFN-γ)),
and M2-like phenotype (primed with interleukin 10
(IL-10)). Importantly, despite the absence of cancer cell-
expressed SLAMF7, CD47 mAb treatment induced signifi-
cant phagocytosis in 7 out of 7 DLBCL cell-lines upon
mixed culture experiments with these macrophages.8 Of
note, in these experiments we used fragment antigen bind-
ing (F(ab’))2 of a hIgG4 CD47 mAb, which lacks a constant
Fc domain. Consequently, the phagocytic effect demon-
strated during our experiments is due to blocking of
CD47/SIRP-α and not due to potential confounding Fc/Fc-
receptor (Fc/FcR)-mediated effects. Indeed, such F(ab’)
2-mediated blocking of CD47/SIRP-α was also reported by
Chen et al.7
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To further investigate the potential relevance of cancer-
expressed SLAMF7, other B cell NHL cell lines displaying varying
levels of surface SLAMF7 were evaluated for phagocytosis upon
CD47-targeting. Specifically, the NHL cell line Raji, BJAB, and
Z138 significantly expressed cell surface SLAMF7, whereas Daudi
and Ramos had weak and non-significant expression of SLAMF7.
Nevertheless, all of these cell lines were significantly phagocytosed
upon treatment with CD47 F(ab)2 irrespective of the level expres-
sion of SLAMF7, further illustrated by the lack of correlation
between phagocytosis and SLAMF7 surface expression.8

Interestingly, in primary patient-derived DLBCL and man-
tle cell lymphoma (MCL) samples also no SLAMF7 surface
expression was detected. This in contrast with high expression
of SLAMF7 on the surface of primary autologous macro-
phages, obtained from these DBLCL and MCL patients. To
investigate whether the absence of SLAMF7 expression on
primary material negatively affected CD47 mAb therapy, we
used an IgG4 containing antibody called Inhibrix, currently
being evaluated in clinical trials for B cell malignancies
including DBLCL (NCT02367196). Inhibrix also effectively

induced phagocytosis upon treatment of SLAMF7-negative
primary patient-derived DLBCL and MCL cells by autologous
patient-derived macrophages, yielding significant increases in
phagocytosis of ~15% and 8%, respectively.8 Thus, in an
autologous setting with primary patient-derived material,
expression of SLAMF7 was not required for phagocytosis
upon CD47 mAb treatment.

In line with the data obtained for CD47 mAb-based target-
ing, SLAMF7 expression also did not impact on macrophage-
mediated phagocytosis of DLBCL cell lines treated with the
CD20 antibody rituximab. Correspondingly, SLAMF7 mRNA
expression also did not correlate with overall survival after
R-CHOP treatment in a large transcriptomic dataset of gene
expression profiles (GEP) of 680 DLBCL patients, whereas
expression of CD47 did correlate with survival.8

In conclusion, mRNA and/or protein expression levels of
SLAMF7 on hematopoietic cancer cells should not be used
as selection/exclusion criterion for future clinical studies
that evaluate the therapeutic potential of CD47-blockade
or the combination with CD47 blocking therapy. Further,
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Figure 1. Overview of predictive biomarkers for response towards CD47 mAb treatment
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SLAMF7 is not a predictive marker for response to ritux-
imab in vitro or R-CHOP therapy in DBLCL patients.
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