Evaluating Biomarkers of JTX-8064 (anti-LILRB2/ILT4 monoclonal antibody) in an Ex Vivo Human Tumor
Histoculture System to Inform Clinical Development
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ABSTRACT
Background: Leukocyte immunoglobulin-like receptor B2 (LILRB2;
ILT4) is an immunoinhibitory protein expressed on the surface of
myeloid cells that has been increasingly recognized as a therapeutic
target of interest in immuno-oncology (IO). Upon binding its ligands,
MHC I molecules (e.g. HLA-G/HLA-A), LILRB2 inhibits myeloid cell
activation and promotes an M2-like (anti-inflammatory) state. LILRB2
was the first target prioritized from a macrophage discovery effort
leading to the development of JTX-8064, a humanized monoclonal
antibody designed to specifically bind to and antagonize LILRB2. JTX8064 has been shown to induce an M1-like (pro-inflammatory; antitumor) functional state in macrophages. Rodents do not express LILRB
proteins limiting their usefulness as a model for preclinical study of JTX8064. To overcome this limitation, we conducted an ex vivo human
tumor histoculture study to assess the pharmacodynamic effects of
LILRB2 antagonism. Protein and/or gene expression analysis of
matched tumor samples enabled the discovery of predictive biomarkers
associated with the induction of specific pharmacodynamic signatures
in ex vivo-cultured human tumors in response to JTX-8064. Finally,
tumor types were identified that had a high prevalence of these
predictive biomarkers suggesting they may be priority indications for
JTX-8064 therapy.

RESULTS
JTX-8064 (anti-LILRB2/ILT4) Proposed Mechanism of Action

Figure 1. JTX-8064 is an anti-LILRB2 (ILT4) humanized monoclonal antibody that
antagonizes the binding of both classical and non-classical HLA molecules to LILRB2. In preclinical studies JTX-8064 has been shown to promote an M1-like (pro-inflammatory, antitumor) phenotype in macrophages with increases in pro-inflammatory cytokines and
macrophage-dependent T cell activation (Cohen et al. 2019 AACR Annual Meeting Poster).

Figure 4. Three gene signatures assessing macrophage polarization, IFN-gamma, and
T cell inflammation were used to assess the effect of 10 µg/mL JTX-8064, anti-PD-1, or
combination therapy on 24hr ex vivo cultured human tumor samples (top). Since the ex
vivo histoculture system is inherently noisy due to external factors like sample
acquisition time and quality, a strict noise threshold was set for each gene signature
score. Approximately 70 tumors where more than one slice could be treated with
isotype control antibody were used to define the noise threshold. Samples deemed
treatment “responders” were those with a signature score >95th percentile of the noise
distribution

Conclusions: These histoculture data will inform indication selection
and combination strategies for JTX-8064 to maximize potential
therapeutic benefit for patients with solid tumor malignancies.

Figure 2. The LILRB family of proteins consists of 5 distinct members that vary in the
number of Ig-like extracellular and immunoreceptor tyrosine-based inhibitory (ITIM)
cytoplasmic domains. Several members bind MHC class I molecules (e.g. HLA-A and HLAG), but with differential affinity particularly to β2m-free forms of HLA. Mice contain only one
inhibitory receptor (Pirb).
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Figure 9. The Cancer Genome Atlas (TCGA) gene expression analysis of
predictive biomarkers from histoculture shows that CD163 and LILRB2 cluster
together and HLA-A, HLA-B and HLA-C cluster together across tumor types in
primary samples.

Ranking Indications According to Predictive Biomarkers of
Pharmacodynamic Response to JTX-8064 in Histoculture
Evaluation of Baseline Tumor Samples to Find Genes Associated
with JTX-8064-Induced Macrophage Polarization in Histoculture

Figure 10. LILRB2 and HLA-B gene expression in primary and metastatic tumor
samples across cancer types and subtypes in TCGA. The indications included in
the histoculture experiment are highlighted by the red boxes.

JTX-8064 Induces Gene Changes Consistent with Macrophage
Polarization and T Cell Activation in Some Unselected Tumor Samples

SUMMARY
Figure 7. Tumors that show a Macrophage Polarization signature response to JTX-8064

have higher expression of macrophage-associated genes, LILRB2, and HLA transcripts
than non-responding tumors at baseline. LILRB2 was measured using qPCR; the
expression of all other genes was measured using NanoString. Nominal p values are
shown.

Histoculture to Assess JTX-8064 Activity In Ex Vivo Human Tumors
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Tumors showing response to combination
therapy as well as anti-PD-1 monotherapy

Figure 6. In 12 out of 62 ex vivo treated human tumor samples, the combination of JTX8064 plus anti-PD-1 showed a significant IFN- signature response. In 8 of the 12, the
combination resulted an overall enhancement in the magnitude of the IFN- signature
score compared to when the same tumor was treated with anti-PD-1 as a single agent.
The baseline indication-normalized macrophage signature score predicted the JTX-8064
driven combination response.

Mice Do Not Model Complexities of Human LILRB Biology
Necessitating Alternative Systems for Testing JTX-8064

Predictive Biomarkers of Pharmacodynamic Response
Cluster Together (TCGA Data)

8 out of 62 Ex Vivo Tumors Treated with JTX-8064 + anti-PD-1
Show IFN- Response That Is Not Present with anti-PD-1 Alone
Tumors showing response to combination
therapy but not anti-PD-1 monotherapy

Methods: More than 100 fresh treatment-naïve human tumor samples
obtained post-surgery from kidney, lung, and head and neck cancer
were treated with JTX-8064 or isotype control antibody for 24hrs in the
histoculture system. A subset was also treated with anti-PD-1 or a
combination of anti-PD-1 and JTX-8064 antibodies. RNA was isolated
from tumors prior to any treatment as well as from treated samples.
Gene expression was analyzed using the NanoString nCounter® and
qPCR assays. Additional IHC analyses were performed on baseline
untreated tumor samples.
Results: JTX-8064 was shown to induce pharmacodynamic responses
to treatment significantly above isotype control indicative of
macrophage polarization, IFN-signaling, and T cell inflammation. To
identify predictive biomarkers of pharmacodynamic response to JTX8064, matched untreated samples were characterized by gene
expression analysis and by IHC (CD8, CD163, and HLA-G proteins).
Numerous LILRB2 pathway-related molecules (e.g. HLA-A, HLA-B,
CD163, LILRB2) and gene signatures were found to be statistically
significantly higher in the untreated kidney, head and neck, and lung
cancer samples of matched pharmacodynamic responders compared to
non-responders. Further bioinformatics analysis revealed additional
cancer subtypes where these biomarkers are enriched.

Description of Gene Signatures and Noise Calculation

Confirmation of CD163+ Macrophages in Primary and Metastatic
Tumors with Strong Correlation with LILRB2
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• Acquire patient tumor
samples & generate slices

•

JTX-8064 is a LILRB2/ILT4 antagonist mAb that may relieve myeloid
cell immuno-suppression by shifting macrophages to an M1-like
state and activating T cells

•

Using histoculture, pharmacodynamic responses to JTX-8064 can be
measured preclinically in a human ex vivo tumor system

•

Some histoculture samples that do not have a pharmacodynamic
response to anti-PD-1 alone do respond to a combination of JTX8064 + anti-PD-1

•

Baseline LILRB2, classical MHC I molecules and macrophage
markers predict pharmacodynamic response to JTX-8064 in
histoculture samples and will be a key component of indication
selection in the clinic

•

Ex vivo evaluation of human tumors identified hypotheses for both
predictive and pharmacodynamic markers that can be evaluated in
the clinical development of JTX-8064

Kidney, lung, head & neck

• Retain sample for baseline
analyses (gene
expression)
• Treat with JTX-8064, antiPD-1, combo, or isotype
control mAbs for 24hrs
• Post treatment gene
expression analysis

Figure 3. Human tumor histoculture provides an ex vivo system for assessing the activity of
JTX-8064 on immune cells in resected primary tumors. Kidney, lung, and head & neck tumors
were shipped overnight and processed as shown above. A portion of tumor was kept untreated
for baseline analyses while the rest of the tumor was sliced and treated with JTX-8064, anti-PD1, combination, or isotype control antibodies for 24hrs before gene expression analysis.
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Figure 5. JTX-8064 induces inflammatory (M1)-like polarization and T cell activation
gene expression signatures in a subset of unselected ex vivo cultured human tumor
samples. A strict noise threshold was set as described in Figure 4 for each signature
score. Each circle represents an individual tumor sample. Those samples scoring
positive (>95th percentile of noise distribution) are above the dotted line in red and are
deemed to have induced the indicated gene signature in response to JTX-8064
treatment. Non-responding samples are shown in blue.

CD163

Figure 8. CD163+ macrophages are found in primary tumors and metastatic sites.
There is positive correlation between CD163 and LILRB2 gene expression across
different indications (113 fresh tissue samples, Spearman coefficient R = 0.66).

