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BACKGROUND
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B7H6, a stress-induced ligand for the NKactivating receptor NKp30, is widely
expressed on the surface of transformed
cells, yet absent from healthy tissues
under steady state conditions1. In cancers,
B7H6 expression is associated with tumor
progression, poor prognosis and lymph
node metastasis2–8, while B7H6 expression
on tumor cells can be upregulated by
conventional cancer therapies9. In this
work, we investigated the optimal
Chimeric Antigen Receptor (CAR) design
to develop an effective B7H6-targeted
therapy.
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FIGURE 3: CAR T cell expansion, phenotype
and antigen-independent cytokine secretion

FIGURE 1: B7H6 expression in tumors
Neuroblastoma

Colon cancer

High

The phenotype of T cells bearing murine
scFv CARs were comparable to the one of
control tCD19 cells (Figure 3). By contrast,
humanized CAR T cells exhibited lower fold
expansions, overexpression of CD25
activation marker and spontaneous IFN-γ
release, evocative of self-reactivity. This
suggests that the humanized scFv may be
causing CAR clustering and non-specific T
cell activation.
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To confirm B7H6 expression in primary
tumors, 20 neuroblastoma, 25 colorectal
and 25 ovarian cancer biopsies were
scored
for
B7H6
expression
by
immunohistochemistry
(Figure
1).
Membranous B7H6 staining was apparent
in all types of tumors tested. The vast
majority of evaluated neuroblastoma and
colorectal cancer samples exhibited low to
medium B7H6 expression, while ovarian
cancer samples showed a broader spread
split into three equal fractions of high,
medium and low membranous B7H6
expression. Frequent expression of B7H6
transcript and surface protein was also
confirmed on a large panel human cancer
cell lines (Data not shown).
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FIGURE 4: Antitumor activity of anti-B7H6
CAR T cells
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FIGURE 2: anti-B7H6 CAR designs and
expression in T cells
FIGURE 5: Cytolytic activity and cytokine
secretion of m-scFv/CD28 CAR T cells
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The anti-B7H6 CAR comprised of the
murine scFv fused to CD28-CD3ζ signaling
tail endowed T cells with the best
functionality compared to all other
constructs, both in terms of cytotoxicity
and IFN-γ release when co-cultured with
B7H6-expressing cancer cell lines (Figures
4A and 4B). Therefore, the m-scFv/CD28
CAR was selected as our prime candidate
warranting further characterization.
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Tumor
cells
expressing
high
to
intermediate levels of B7H6 protein (K562,
Ramos and Raji), were efficiently lysed by
anti-B7H6 CAR T cells, while the B7H6negative cell line HDLM-2 was not,
attesting the specificity of our CAR
construct (Figure 5A). This observation
was corroborated by IFN-γ secretion data
(Figure 5B).
To further investigate the type of
cytokines released by m-scFv/CD28 CAR
T cells upon target cell engagement,
supernatants of cocultures with K562 cells
were analyzed using a Luminex Multiplex
assay (Figure 5C). Aside from IFN-γ, mscFv/CD28 CAR T cells secreted no other
TH1 –associated cytokines (IL-2 or TNFα)
while releasing variable amounts of TH2associated (IL4, IL5 and IL-13) and proinflammatory cytokines (IL6 and IL17A).
Very low levels of immunosuppressive IL10 were detected.

Anti-B7H6 CAR design and expression in
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We compared 5 different anti-B7H6 CAR
configurations incorporating a murine (m)
or a humanized version (h) of the same
scFv linked via CD28 hinge (H) and
transmembrane (TM) regions to an
intracellular signaling tail composed of
cytoplasmic parts (CYP) of CD28 and/or 41BB fused to CD3ζ (Figure 2A). CARs were
co-expressed with a truncated form of
CD19 (tCD19), used as a selection marker
during manufacturing process. CAR and
CD19 labeling exhibited an approximate
linear correlation, except for the mscFv/4-1BB CAR
which was poorly
expressed at the surface of transduced
cells ( Figure 2B).
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CONCLUSIONS
We identified the anti-B7H6 CAR
comprised of murine scFv fused to
CD28/CD3ζ signaling tail as the most
optimal CAR configuration based
upon
in
vitro
assessment.
Importantly, we are also developing a
novel platform (CARpool) with
improved flexibility compared to the
classical CAR designs (see P275).

