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B A C K G R O U N D

Engineering T cells by means of a chimeric antigen

receptor (CAR) has recently provided potentially

therapeutic efficacy in different clinical trials with

hematological cancers 1,2. CARs generally comprise

a single-chain variable fragment from antibody

(scFv) for tumor antigen recognition coupled to an

intracellular CD3ζ signaling tail and, depending on

the CAR generation, one or two co-stimulatory

domains (e.g., CD28 or 4-1BB)3. Upon engagement

of the CAR with its target, a specific immune

response is triggered resulting in the tumor cell

killing.

CAR design exploiting NK cell activating receptors

represents a valuable tool for successful tumor

elimination. Indeed, such receptors recognize

tumor-induced self-molecules that alert the

immune system to cellular transformation 4. B7H6,

a ligand for Nkp30, is widely expressed at the

surface of solid and liquid human tumor cell lines

and patient samples, yet largely absent in healthy

tissues5. Moreover, B7H6 expression was

associated with tumor progression, poor prognosis

and metastasis6–11. Therefore, anti(α)-B7H6 CAR T

cell strategy would represent a potentially safe,

attractive approach to target a broad range of high

risk cancers.

R E S U L T S

αB7H6 CAR designs and expression in human T

cells

Celyad’s αB7H6 CARs were constructed by fusing

the scFv derived from a mouse or human antibody

against B7H6 to human CD28 hinge (H),

transmembrane (TM) and cytoplasmic (CYP)

domains, followed by a 4-1BB cytoplasmic domain

for 3rd generation CARs and a human CD3ζ

cytoplasmic domain 12. CAR sequences were fused

to a furin T2A cleavage site in frame with a

truncated human CD19 (tCD19) serving as a

surrogate marker of CAR expression (Figure 1A).

In order to assess the surface expression of the

αB7H6 CARs, transduced human PBMCs were

stained with anti-CD19 antibodies and analyzed by

flow cytometry. As shown in Figure 1B and 1C, 2nd

generation αB7H6 CAR has a better transduction

efficiency compared to 3rd generation CARs.

B7H6 is expressed in multiple tumor cell lines

In order to identify potential indications for αB7H6

CAR T cell therapy, a large panel of human cancer

cell lines representative of liquid and solid tumors

of different origin, was screened for B7H6 mRNA

and protein surface expression (Figure 2A and 2B).

7 out of 11 (63.5%) human tumor cell lines

expressed high to intermediate amounts of B7H6

mRNA and protein, highlighting the broad clinical

applicability for αB7H6 CAR T-cell therapy.

Membranous B7H6 expression on tumor samples

B7H6 expression on human primary tumor samples

was evaluated by immunohistochemistry using the

antibody clone from which the scFv comprised in

the CAR construct originated. During this study, 20

neuroblastoma, 25 colorectal and ovarian cancer

biopsies were scored for membranous B7H6

expression according to the H-score method,

considering both the intensity and the distribution

of the staining (Figure 3A). Membranous B7H6

staining was low to medium in the evaluated

neuroblastoma and colorectal cancer samples. By

contrast, ovarian cancer samples were a mixture of

low, medium and high-expressing examples

(Figure 3B). Additional testing of a more diverse

selection of ovarian cancer samples is needed to

determine which stage, grade and histologic

subtype would be the most likely B7H6 positive and

thus suitable clinical targets

R E S U L T S

In conclusion, our data suggest that:

• B7H6 is expressed in multiple human tumor cell lines and on tumor tissue sections, especially in ovarian cancer
• 2nd generation murine  αB7H6 CAR T cells have higher production of inflammatory cytokines compared to 3rd generation αB7H6 CAR T cells
• In vitro, 2nd generation αB7H6 CAR T cells comprising a murine scFv show efficient cytotoxicity in response to different tumor cell lines
• In vivo, the tumor growth of the human colorectal COLO 205 cell line seems to be stabilized and the survival to be improved in mice treated with αB7H6 CAR T cells. These results need to be confirmed.

In perspectives, we plan to:

• Identify relevant in vivo ovarian cancer model(s) to evaluate αB7H6 CAR T cells efficacy in this indication
• Engineering αB7H6 CAR T cells with improved tumor homing/infiltration capabilities and/or tools to face the immunosuppressive tumor microenvironment 
• Assess B7H6 expression in normal tissues  by immunohistochemistry to assure the safety of the approach

2nd and 3rd generation B7H6 CARs-mediated IFNγ
production

To minimize confounding effects imparted by

variability in transduction efficiency among the

vectors, transduced T cells were positively

selected using anti-CD19 magnetic beads, prior to

functional testing. To compare the ability of 2nd and

3rd generation αB7H6 CAR T cells to produce IFNγ

in response to tumors cells, αB7H6 CAR T cells

were challenged with K562 or PANC-1 cells at a

effector-to-target ratio of 1:1. As illustrated on

Figure 4, IFNγ release was observed with all αB7H6

CAR T cells, however, IFNγ production was the

highest with 2nd generation compared to 3rd

generation CAR T cells, for both tumor cell lines. T

cells transduced with a 2nd generation αB7H6 CAR

bearing 4-1BB as costimulatory domain produced 6

times less IFNγ in response to K562 as compared

to their 2nd generation CD28-containing αB7H6

CAR T counterparts (N=1, data not shown).

Thus, CD28 provides the optimal costimulatory

support to redirect T cells towards B7H6 and

addition of 4-1BB in a 3rd generation CAR context

does not improve functionality. In line with this, we

selected αB7H6 CAR comprised of murine scFv

fused to CD28-CD3ζ signaling tail as our prime

candidate warranting further investigation.

Transgene expression and functionality of αB7H6

CAR T cells are maintained after

cryopreservation

Maintenance and preservation of cells is a critical

aspect of cell-based therapies, and

cryopreservation is often necessary to handle the

logistical burden and worldwide distribution of the

drug products. However, freezing, storage and

thawing of samples can be substantial sources of

stress for the cells. To study the impact of freezing

and thawing of anti-B7H6-CAR T cells, we

compared the transduction levels and IFNγ

production of fresh or thawed anti-B7H6-CAR T

cells. As shown at Figure 5A and 5B, the

transduction levels and the IFNγ release were

comparable between fresh and cryopreserved

αB7H6 CAR T cells.

αB7H6 CAR T cells mediate in vitro target-
specific anti-tumor response against human
tumor cell lines

Toxicity due to off-target binding is a leading cause

of failure in drug development, including CAR T cell

therapies. To validate target specificity,

cryopreserved αB7H6 CAR T cells were challenged

with B7H6+ and B7H6- human cancer cell lines. As

illustrated on Figure 6A, IFNγ release was observed

when αB7H6 CAR T cells were challenged with

K562, Hela, Ramos, Raji, IMR-32, PANC-1 tumors

cells but not with Ovcar-3, MCF-7 and HDLM-2

which only expressed low levels of B7H6. High in

vitro potency of αB7H6 CAR T cells was confirmed

by Lactate DeHydrogenase Cytotoxicity Assay

(Figure 6B and 6C). Surprisingly, no IFNγ was

detected in supernatants of αB7H6 CAR T cells co-

cultured with the B7H6+ Colo 205 cell line, although

those cells were efficiently lysed.

Collectively, those experiments demonstrate that

endogenous B7H6 molecules present at the

surface of human cancer cell lines correlated with

their susceptibility to elicit αB7H6 CAR T cells anti-

tumor response.

αB7H6 CAR T cell efficacy in vivo

Since αB7H6 CAR T cells were functional in vitro,

we then studied their in vivo therapeutic efficacy.

Irradiated NSG mice were injected subcutaneously

with colorectal COLO 205 tumor cells on day 0 and

treated or not (control mice) with Mock or αB7H6

CAR T cells (20 x 106) on day 15, when the tumor

was established. As shown on Figure 7A, 7B and

7C, though a variability in tumor growth was

observed for Mock T cell-injected mice, mice

injected with αB7H6 CAR T cells had a tendency to

display stabilized tumor growth and to have a

better survival rate compared to control mice

(Figure 7D). However, we didn’t observe any tumor

regression.

.
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