Development of Claudin 18.2-TAC T Cells for the Treatment of Gastric Cancer
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(QBSTRACT

Background

and activates T cells by co-opt
response. In preclinical mode
TAC-related toxicities. TACO1-

TheTcellantigencoupler (TAC)isanovel, proprietary chimeric receptorthat facilitates there-direction of Tcellstotumor cells

\

ing the endogenous T cell receptor complex with the goal to elicit a safe and durable anti-tumor
s of cancer, TAC-engineered T cells effectively eradicate tumor cells in vitro and in vivo without
HER?2, a first-in-class TAC T product targeting HER2 (ERBB2), has recently entered a phase I/1I1

clinical trial in patients with H

expression 1s naturally exclu
perturbed, leading to tumor-s

Materials and Methods

Results

Intravenous administration o
anti-tumorresponse.

Conclusion

Claudin 18.2 (CLDN18.2) to treat gastric cancer. CLDN18.2 belongs to a family of Claudin tight junction proteins whose

targetingoftumorcellsviaTACTcells.

The functionality of the CLDN18.2-TAC receptor was characterized using avariety of in vitroand in vivo assays. In vitro assays
were based on flow cytometric analysis of TAC surface staining and cytokine release. Cytotoxicity was assessed via
luminescence-based co-culture assays and real-time microscopy. In vivo studies examined the anti-tumor effect of TAC-
engineered T-cellsagainst established CLDN18.2-expressing tumor xenografts.

T cellsvirally transduced with the CLDN18.2-TAC transgene demonstrated satisfactory surface expression of the TAC receptor
and showed increased cytokine production when activated by CLDN18.2 expressing target cellsin vitro. Secretion of IL2, IFNy
and TNFo were comparable with cytokine levels produced by activated HER2-TAC T cells used as a positive control. In vitro
cytotoxicity assays demonstrated a strong anti-CLDN18.2 response and killing of CLDN18.2 expressing target cell lines. No
increases in cytokine levels and no cytotoxicity were observed in non-transduced T cells (NTD) and CLDN18.2-TAC T cells co-
cultured with CLDN18.2-negative target cells, indicating that the T cell response is specific to the CLDN18.2 antigen.

The in vitro and in vivo data confirm strong and specific activity of CLDN18.2-targeted TAC T cells against CLDN18.2-

ER2-positive solid tumors. Here, we present the development of a new TAC T product targeting

sive to normal stomach. In gastric cancer cells, however, protein expression patterns are
elective surface expression of CLDN18.2. Thus, CLDN18.2 is a preferred antigen for the specific

f CLDN18.2-TAC T cells in mice carrying CLDN18.2-positive tumor xenografts led to a sustained

Q(pressing cancercellsand highlighttheversatility ofthe TAC platform fortherapeuticapplicationsin solid tumors. /
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The TAC receptor interacts The TAC receptor also binds
directly with the TCR-CD3 directly the tumor antigen.
CD4 TM Domain epsilondomain (A). Initiating the first step in T cell

. N

activation (B) whichthenleadsto
the clustering of TAC-TCR
complexes required for full T cell
activation.

/Key features of TAC technology: \ C D

- TAC functions independently

activation

natural TCR activation

- TAC requires endogenous TCR for T cell

- TAC incorporates the co-receptor and
recruits the TCR complex, mimicking

of MHC
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The TAC receptor then signals This ultimately results 1n tumor
through the CD3-TCR complex celllysis (D).
(C).
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Transduction Marker
CLDN18.2-TAC Expression on Surface of T Cells

T cells were engineered using a lentivirus co-expressing the
mStrawberry red fluorescence protein as transduction marker (see

CLDN18.2 TAC

=T i
Watch a short animation
to understand the TAC mechanism

above). CLDN18.2-TAC showed good surface expression and T cells were

\easily engineered. /
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CLDN18.2-TAC T Cells Functionality in vitro

A. KATO III cells, naturally expressing Claudin 18.2, were engineered to
express enhanced Luciferase (eLuc). Following a 30 h co-culture
KATO III*™*° viability was assessed. CLDN18.2-TAC T cells but not non-
transduced control T cells (NTD) were able to efficiently engage and kill
KATO III**“cells.

B.CLDN18.2-TACT cells were co-cultured for 4 h with NALM6"""** NALM6
or in absence of target cells, stained for IFNy, TNFa, and IL2, and
analysed by flow cytometry. CLDN18.2-TAC T cells showed strong
cytokine productioninthe presence but notinthe absence of CLDN18.2-
\expressingtarget cells.There was noindication ofauto-activation. /
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CLDN18.2-TAC T Cells Phenotype

CLDN18.2-TACT cells or NTD control cells were analysed with 16 surface
markers. Cells were analysed and clustered using the UMAP algorithm.
Expression of CD8 and CD69 is shown, with colorsindicating the relative
abundanceoftheillustrated markers.

This preliminary data set shows similar patterns of expression of all
surface markersanalysedon CLDN18.2-TACTcellsand NTD cells cultured
with NALM6 cells. However, when cultured with CLDN18.2-expressing
NALM6 cells, CLDN18.2-TAC T cells (but not NTD cells) become activated
asindicated by upregulation of CD69.CLDN18.2-TACT cells retain similar
memory phenotypes to the NTD controls even post activation (data not
shown). Together, this data demonstrates that CLDN18.2-TAC T cells do
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Real-time in vitro Cytotoxicity

A.CLDN18.2-TAC T cells or non-transduced control T cells (NTD) were co-cultured with NALM6™™"**
NALM6°°" or target cells without T cells for 5 days. Each 384 well was imaged every 6 h. Tumor cells are
showningreen,andcelldeathisshowninmagenta (DRAQ7 dye).All reactions were setupastriplicates.

B.Finalimagesofdifferent E:Tratios after5daysofco-culture.CLND18.2-TAC T cells when co-cultured
with NALM6®"" did not control tumor cell growth. However, when co-cultured with NALM6™™"<*"
growth of cancer cells was controlled at a E:T of 1:20 (500 TAC T cells : 10'000 target cells). By
comparison, the CD19- TAC construct, known to be highly efficacious in vivo, controlled tumor cell
growthataratioof1:5(2000 TACTcells:10'000 target cells).

C.Quantitativeanalysisoftumorcellgrowthasafunction ofeGFParea.Tumorcellsalone (black) grew
exponentially. NTD (blue) used at a high E:T of 1:1 showed a brief delay in NALM6°°"/NALM6°""***°" put
did not control tumor cell growth. CLDN18.2-TAC T cells did not control NALM6®"" proliferation beyond
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g Vivo Evaluation of CLDN18.2-TAC T cells \
NSG mice wereinoculated with 5x10° NALM6™"*****tumor cells. Four days after engraftment mice were
treated with a single dose of CLDN18.2-TAC T cells. Non-treated (NT) mice and mice treated with non-
transduced T cells (NTD) were used as negative controls. Mice were dosed with 4 x 10°TAC Tcellsor NTD to
match the total T cell dose used for TAC T cells. Total luminescence was measured weekly, and the
resulting total flux (photons/second)asthe sumofthe dorsaland ventral readsis shown.

Complete tumor rejection was achieved in all animals treated with CLDN18.2-TAC T cells. Negative
controls did not showanytumorcontrol.No TAC associated toxicity was observed.
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\not exhibit tonic signalling and are activated only in the presence of
antigen. /

the NTD control. However, when co-cultured with NALM6°""****" significant tumor cell control was
\achieved superiortothe CD19-TACT product. /

o /

Summary

e Activation of CLDN18.2-TAC T cells is specific to target cells with
endogenous (KATO III) and ectopic Claudin 18.2 expression
(NALM6CLDN18.2/EGFP)

 CLDN18.2-TACT cells do not show signs of auto-activation or elevated
exhaustion markers post manufacturing

* CLDN18.2-TAC T cells effectively eradicate Claudin 18.2-expressing
tumorcellsinvitroandinvivo
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