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Preclinical Evaluation of JTX-1811, an Anti-CCR8 Antibody with Enhanced ADCC Activity,
For Preferential Depletion of Tumor-infiltrating Regulatory T cells
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RESULTS

ABSTRACT
Introduction: Immune checkpoint blockade (ICB) has revolutionized the
treatment of many cancers, yet still most patients do not respond to PD1/PDL-1 or CTLA-4 inhibitors. Thus, new Immuno-Oncology (IO)
therapies that could potentially benefit non-responding patients are
greatly needed. Jounce has generated cell type-specific gene signatures
as a means of probing The Cancer Genome Atlas and other large
datasets for novel IO targets. Regulatory T cells (Tregs) are one
attractive cell type for targeting as they may contribute to resistance to
ICB. While Tregs are critical for immune homeostasis and preventing
tissue damage, they are often present in large numbers within tumors
where they may suppress anti-tumor immunity. Therapeutic strategies
that specifically deplete tumor-infiltrating Tregs (TITRs) while sparing
peripheral and normal tissue Tregs are highly desirable. Using a Treg
gene signature, we have a found a strong correlation with TITRs and
CCR8 (C-C motif chemokine receptor 8) across multiple tumor types.
CCR8 may be differentiated from other known Treg targets in this
regard, as its expression was found to be highly selective to TITRs.

Figure 1. The Chemokine
receptor 8 (CCR8) is a seven
transmembrane
G-proteincoupled receptor that belongs
to the C-C subfamily of
chemokine receptors. Human
CCL1 is the dominant ligand for
human CCR8 that binds
simultaneously
to
the
extracellular loop 2 (ECL2) and
the N-terminal domain of the
receptor. Two other ligands
were also reported in humans:
CCL16 and CCL18.

Figure 3B. CCR8 is expressed at higher density on the cell surface of human TITR cells.
Scatterplots indicate for each donor the number of CCR8 molecules expressed on a per cell
basis within each cell subset, horizontal lines refer to the mean values +/- SD, as calculated by
quantitative flow cytometry. A total of 97 human samples were analyzed: 20 healthy PBMC
donors, 10 breast cancer PBMCs, 17 normal adjacent tissues and 50 tumor tissues (6 BRCA, 17
COAD, 6 HNSC, 6 OV, 2 BLCA, and 13 lung cancers).

Figure 2. CCR8 Gene is Specifically Expressed on TITR cells
Methods and Results: We first assessed CCR8 levels on TITRs across
multiple tumor types and compared expression to Tregs in normal colon
tissue or peripheral blood. On average, peripheral blood Tregs had
nearly undetectable CCR8 expression and normal colon tissue Tregs
showed 4 to 5-fold lower levels of CCR8 than TITRs. We then generated
a panel of monoclonal antibodies (mAbs) that bind specifically to CCR8,
but not other family members, and block CCR8 signaling induced by its
ligand CCL1. The ability of these mAbs to mediate antibody-dependent
cell-mediated cytotoxicity (ADCC) of target cells expressing CCR8 was
tested. When target cells expressed CCR8 at levels equivalent to normal
tissue Tregs no ADCC activity was observed. In contrast, when cells
expressed CCR8 at levels equivalent to TITRs, robust ADCC was
observed, but only using antibodies in which the human IgG1 Fc was
afucosylated. Thus, afucosylated anti-CCR8 antibodies demonstrated a
therapeutic window whereby TITRs but not normal tissue Tregs could be
depleted. An Fc competent, mouse-specific, anti-CCR8 antibody
showed single agent tumor growth inhibition across several murine
tumor models - including models in which anti-PD-1 was ineffective.
Anti-CCR8 was a potent combination partner with anti-PD-1 resulting in
50% complete tumor regressions in PD-1 resistant models.

Conclusions: Based on these pre-clinical data JTX-1811, a high affinity
CCR8-specific humanized monoclonal antibody with enhanced ADCC
activity, is being developed for the selective depletion of tumor-infiltrating
Tregs. JTX-1811 may be useful in PD-1 resistant settings and may
restore the activity of PD-1 inhibitors in the setting of primary or acquired
resistance to ICB.

Figure 6. JTX-1811 Inhibits CCL1-CCR8-mediated Downstream
Signaling
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Figure 1. Topology of Chemokine Receptor 8 (CCR8)

Figure 6. JTX-1811 mAb potently
inhibits
CCL-1-induced
signaling
downstream of CCR8. PathHunter
eXpress human CCR8 CHO-K1 ßArrestin GPCR Assay kit was used to
evaluate the antagonist activity of JTX1811 mAb in presence of human CCL-1,
following
manufacturer
instructions
(Eurofins / DiscoverX).

Figure 7. Anti-mouse CCR8 mAb Synergizes with Anti-PD-1
Resulting in Complete Responses in PD-1 Resistant Models of
Cancer
Figure 9. JTX-1811 mAb, when afucosylated, mediates ADCC of target cells expressing
CCR8 density similar to TITR cells but not peripheral Treg cells. (A) ADCC activity was
tested in vitro with a fixed concentration (1μg/mL) of afucosylated (AF) or unmodified
(WT) version of JTX-1811 mAb against CHO cell lines expressing increasing densities of
human CCR8 in presence of freshly isolated NK cells from healthy human donors (NK :
target cell ratio, 5 : 1). (B) ADCC activity was measured against target cells expressing
2,500 CCR8 molecules, with afucosylated (AF) or unmodified (WT) version of JTX-1811
mAb at 1 μg/mL and 10μg/mL. Mean values of duplicates +/- SD are shown.

Figure 4. JTX-1811: Proposed Mechanism of Action

Figure
2.
CCR8
gene
expression is localized to
human TITR cells. t-SNE plots
display single cell RNAseq
(scRNAseq) gene expression
profiles from 43 patients (HCC
n=9, HNSCC n=18, melanoma
n=19) including tumors, blood,
LN and normal tissue that were
combined and characterized by
cell marker genes, as indicated
[Ref 1-3]. FOXP3 and CCR8
identify and are primarily
restricted to TITR cells.

Figure 7. Combined treatment with anti-mouse CCR8/PD-1 mAbs provides synergistic therapeutic
anti-tumor activity in vivo. Naïve mice were implanted with MBT-2 (left) or Colon-26 (right) tumor
cells, once tumor volume reached 100mm3 animals were injected with 200ug of corresponding
mAbs twice weekly, as indicated (d0,3,7,10,14,17).

SUMMARY

Figure 8. Anti-mouse CCR8 mAb Provides Single Agent Antitumor Activity in MC38 via Fc-mediated Depletion of TITR cells

Figure 4. JTX-1811 promotes anti-tumor immunity by depleting TITR cells via ADCC
mechanism to eliminate Treg-mediated immunosuppression in the TME (left panel). Additionally,
JTX-1811 can antagonize ligand-induced signaling downstream of CCR8.

Figure 3. CCR8 Protein is Expressed at Higher Density on the Cell
Surface of Human TITR cells

Figure 9. JTX-1811 Depletes in vitro Target Cells Expressing
CCR8 Levels Equivalent to Human TITR Cells

•

Tumor-infiltrating Treg (TITR) cells immunosuppress
anti-tumor immunity in the TME

•

CCR8 may be a superior target for TITR cells
• high expression in TITR cells
• near absence in peripheral Treg cells

•

Targeting CCR8+ Treg cells may have single agent
activity in PD-1 resistant setting and may restore PD-1
activity as a combination partner

•

An antibody with enhanced ADCC may optimized the
window for depletion of human TITR cells

Figure 5. JTX-1811 Binds Specifically to Human CCR8 Not to its
closest Family Member CCR4
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Figure 3A. CCR8 is preferentially expressed on the cell surface of human TITR cells compared
to tumor-infiltrating T conventional (Tconv) cells. Freshly isolated human primary tumor biopsies,
normal adjacent tissues or PBMCs were analyzed by quantitative flow cytometry (A-B).
Representative flow cytometric analysis of CCR8 expression on CD4+Foxp3+ Treg cells and
CD4+ T conventional (Tconv) cells is shown.

Figure 5. JTX-1811 mAb binds specifically to human CCR8. (A) Binding characteristics of JTX1811 mAb are summarized. On-cell affinity was measured by kinetic exclusion assay, CCR8
expressing cells were titrated with a fixed concentration of JTX-1811 mAb, and the amount of
free antibody was quantified by fluorescence spectrometry. (B) Specific binding of JTX-1811
mAb to human CCR8 expressing CHO cells was determined by flow cytometry. (C) JTX-1811
mAb specifically binds to TITR cells isolated from human primary colon cancer biopsies (right
panel) but not to peripheral Treg cells from healthy PBMCs (left panel).

Figure 8. Fc-competent anti-mouse CCR8 mAb (mIgG2a, red) provides anti-tumor activity in
vivo via depletion of TITR cells. Naïve mice ( n=10-15) were inoculated with MC38 tumor cells,
once tumor volume reached 100mm3 animals were injected twice weekly with 200ug of
corresponding mAbs, as indicated (d0,3,7,10,14,17). (A) Upper panel shows tumor growth and
mice survival. (B) Lower panel shows illustrative flow analysis gating on live CD4+ T cells
dissociated from tumors collected three days after first injection (d3).
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