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Tetraspanin CD81, a modulator of immune suppression in cancer and metastasis
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ABSTRACT
Cancer cells can escape the antitumor immune response by recruiting immune suppressor cells. However,
although innate myeloid-derived suppressor cells (MDSCs) and T regulatory (Treg) cells accumulate
normally in tumor-bearing CD81-deficient mice, both populations are impaired in their ability to suppress
the antitumor immune response.
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Tregs and MDSCs regularly suppress the antitumor immune
response and, in most models, depletion of these cells reduces
tumor growth and metastasis.1,2 Yet, in tumor-bearing
CD81KO mice, these immune suppressor cells accumulate nor-
mally, but primary tumor growth and lung metastases were
reduced.3 This was due to impaired suppressive function of
both Tregs and MDSCs in the absence of CD81. Identifying
molecules that modulate the interaction between tumors and
the immune system is important, because it can lead to new
therapies against cancer.4

Tetraspanins

Tetraspanins are a large evolutionary conserved family of pro-
teins that are widely expressed in most cells of multicellular
organisms. They form tetraspanin-enriched microdomains
(TEM) in the cell membrane with their partner proteins, the
latter differ in the various cell types, thereby allowing individual
tetraspanin members to play different functions according to
the specific cell type. The association of tetraspanins with integ-
rins and members of the immunoglobulin superfamily influen-
ces cell adhesion, migration and invasion.5 It is therefore not
surprising that tetraspanins play a role in tumor progression.
However, certain members, such as CD151 and Tspan8 are
known as promoters of tumor growth, whereas CD82/KAI-1 is
known to inhibit tumor growth.6

Role of CD81 in the immune system

The role of CD81 in cell–cell interactions is best illustrated by
its location in immune synapses at the central supermolecular
activation complex in both B and T cells.7 In B cells CD81 asso-
ciates with CD19 and facilitates its cell surface expression. This
dependence on CD81 for the trafficking of CD19 to the cell

surface leads to impaired humoral immune responses in
CD81KO mice and in a patient with a mutation in CD81.8,9

Mechanistically, CD81 in TEMs facilitates the connection to
the actin cytoskeleton and amplifies B cell receptor signaling.10

In T cells, CD81 is a costimulatory molecule with CD3, of a
magnitude similar to that of CD28.10

CD81, a promoter of tumor growth and metastasis

CD81 is widely expressed on most tissues and on the majority of
tumor cells. However, its function on malignant cells and in the
host microenvironment has not been studied until recently.3 To
evaluate the contribution of CD81 to cancer progression, we
implanted different tumor cell lines orthotopically into two differ-
ent strains of WT and CD81KO mice. The growth of primary
tumors was reduced in CD81KO compared to WT mice. This
observation was consistent among different tumor types in two
mouse strains, suggesting an intrinsic defect in these hosts. More-
over, reduced tumor growth was observed regardless of CD81
expression in the implanted tumor cells. Importantly, lung metas-
tases were significantly reduced in CD81KO mice both upon
orthotopic and intravenous injection of tumor cells. Thus, expres-
sion of CD81 in the host is important for tumor progression.

Tregs and MDSCs accumulate normally, but are
functionally impaired in tumor-bearing CD81KO mice

Tumors induce the accumulation of immune suppressor cells;
we therefore enumerated these suppressor cell populations in
tumor-bearing CD81KO and WT mice. Surprisingly, growing
tumors induced an equal increase in Tregs and MDSCs in both
WT and CD81KO mice, suggesting that CD81 is not needed
for development of these two cell types. However, the suppres-
sive ability of Tregs and MDSCs derived from tumor-bearing

CONTACT Shoshana Levy slevy@stanford.edu
*Present address: Oncomed Pharmaceuticals, 800 Chesapeake drive, Redwood City, CA, 94063.
#Present address: Gustave Roussy Cancer Campus, Villejuif, France; INSERM U1015, Villejuif, France.
© 2016 Taylor & Francis Group, LLC

ONCOIMMUNOLOGY
2016, VOL. 5, NO. 5, e1120399 (2 pages)
http://dx.doi.org/10.1080/2162402X.2015.1120399

http://dx.doi.org/10.1080/2162402X.2015.1120399


CD81KO BALB/c and C57BL/6 mice was significantly
impaired by comparison to those cells of their WT counter-
parts. Importantly, WT Tregs promoted tumor growth and
metastasis when adoptively transferred together with tumor
cells into CD81KO hosts, establishing a link between reduced
tumor growth and metastasis with impaired immune suppres-
sion in the absence of CD81.

We explored several inhibitory mechanisms that MDSCs
or Tregs use, and found that CD81KO Tregs derived from
tumor-bearing mice have reduced IL-10 secretion. Although
the mechanisms by which CD81 modulates Treg and
MDSCs function still need further investigation, it is clear
that the presence of CD81 in the host has a major effect on
tumor growth and that this effect is mediated at least par-
tially by the immune system.
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Figure 1. Reduced tumor growth and metastasis as a consequence of impaired immune suppression in CD81KO mice. In wild-type mice, primary tumors grow and recruit
immune suppressor T regulatory cells (Tregs), and myeloid-derived suppressor cells (MDSCs). These suppressor cells secrete IL-10 and inhibit the antitumor T effector
(Teff) response allowing tumors to grow and metastasize to the lungs (left panel). In contrast, Tregs and MDSCs still accumulate in CD81KO mice, but are impaired at
suppressing Teff cells, thereby reducing tumor growth and metastasis (right panel).
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