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LILRB2 and TAM signature expression is confined to
myeloid cells in the tumor microenvironment
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Figure 2. Representative images from Head and Neck Cancer [6]. A. LILRB2 mRNA and
the TAM signature are specific to myeloid cell clusters in the TME compared to other cell
types (T cells, NK cells, etc.). B. Focusing solely on the myeloid cell cluster, LILRB2 mRNA
and the TAM signature are both expressed broadly across tumor infiltrating myeloid
subtypes, with robust expression in CD163+ (M2 macrophage) and FCGR3A+ (CD16+
monocytes/macrophages) cells.

Indication Name
Testicular Germ Cell Tumors
Mesothelioma
Kidney renal clear cell carcinoma
Sarcoma
Lung adenocarcinoma
Stomach adenocarcinoma
Lung squamous cell carcinoma
Pancreatic adenocarcinoma
Head and Neck squamous cell carcinoma
Kidney renal papillary cell carcinoma
Ovarian serous cystadenocarcinoma
Liver hepatocellular carcinoma
Skin Cutaneous Melanoma
Colon adenocarcinoma
Breast invasive carcinoma
Rectum adenocarcinoma
Glioblastoma multiforme
Uterine Corpus Endometrial Carcinoma
Thymoma
Cervical squamous cell carcinoma
Cholangiocarcinoma
Esophageal carcinoma
Uterine Carcinosarcoma
Bladder Urothelial Carcinoma
Kidney Chromophobe
Pheochromocytoma and Paraganglioma
Thyroid carcinoma
Prostate adenocarcinoma
Adrenocortical carcinoma
Uveal Melanoma
Low Grade Glioma

Composite
Rank

Abbreviation
TGCT
MESO
KIRC
SARC
LUAD
STAD
LUSC
PAAD
HNSC
KIRP
OV
LIHC
SKCM
COAD
BRCA
READ
GBM
UCEC
THYM
CESC
CHOL
ESCA
UCS
BLCA
KICH
PCPG
THCA
PRAD
ACC
UVM
LGG

IFNg
Signature
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Figure 4. Primary tumor from ovarian and lung cancers were stained by H&E, and by
IHC for CD163 (M2 macrophage marker) and CD8 (CD8 T cell marker). For all primary
tumors and metastatic tumor samples consisting of ovarian metastases to the omentum
and lung metastases to the brain, there is moderate to robust staining for both CD8 and
CD163. Higher resolution evaluation of CD8 and CD163 is seen in insets. Scale bar =
100um.
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Figure 3. Key biological features used identify tumor types more likely to benefit from JTX8064 are the abundance of LILRB2+ TAMs, and IFNg secreting T cells. These features are
inferred by LILRB2 mRNA, TAM Signature, and IFNg Signature scores calculated from
primary and metastatic tumors in TCGA. Median expression values of these features are
visualized in a heatmap of cancer types, highlighting cancer types with overall greater
expression of these features (more red) compared to lower overall expression (more blue).
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Figure 5. A. To better understand
predictive RNA biomarkers to
anti-PD-(L)1 treatment outcomes,
analysis was performed on
published studies that evaluated
pre-treatment tumor biopsies with
response to anti-PD-(L)1
treatment. Using a ratio of
LILRB2 mRNA to IFNg Signature
score, we observed nonresponders (PD, SD) to anti-PD(L)1 had significantly higher
intratumoral LILRB2 relative to
IFNg than responders (CR, PR) in
three studies [Refs 8-10]. B. The
TAM signature relative to IFNg
signature was also significantly
greater in non-responders
compared to responders in 2/3
studies presented (t-test, p <
0.05). From left to right:
metastatic gastric cancer,
pembrolizumab, N=40; advanced
melanoma, nivolumab, N=49,
metastatic urothelial cancer,
atezolizumab, N=298.
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Single cell RNAseq datasets from
Figure 1. 400,000 single cell
transcriptomes from 143 patients across 7 cancer tumor microenvironments
cancer types were used to identify genes
across multiple cancer types
highly co-expressed with LILRB2 in the
TME [Refs 1-7]. This gene list, which
does not contain LILRB2, was further
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LILRB2

Leukocyte immunoglobulin-like receptor B2 (LILRB2; ILT4) is expressed on
myeloid cells and inhibits myeloid cell activation through binding Major
Histocompatibility class I (MHC-I) molecules. These include classical HLA,
including HLA-A,B,C and nonclassical HLA-G. HLA-G is highly expressed in the
tumor microenvironment (TME) of many patients and is known to drive
immunosuppressive signaling. JTX-8064 is an investigational, highly selective
IgG4 monoclonal antibody that binds to LILRB2 and blocks HLA binding, resulting
in increased HLA-A,B antigen presentation and reduction in HLA-G mediated
immunosuppressive signaling. Cancer types have been identified with the
potential for higher likelihood of deriving clinical benefit by JTX-8064 through the
analysis of single cell RNAseq and bulk tumor RNAseq from early stage and
advanced metastatic tumors, and an evaluation of the TME by
immunohistochemistry (IHC). LILRB2 expression was analyzed using over
400,000 single cell transcriptomes from 143 patients across 7 cancer types. We
observed that LILRB2 mRNA is highly expressed on tumor-associated
macrophages (TAMs). Using these data, we generated an RNA signature of
genes highly correlated with LILRB2 on TAMs. This TAM signature was used to
score tumors in The Cancer Genome Atlas (TCGA) and other datasets for the
infiltration of LILRB2+ macrophages across many cancer types. Cancer types
were ranked using the TAM signature as well as other metrics such as Interferon
gamma (IFNg) signatures that represent the levels of cytotoxic T cell infiltrate. We
also evaluated these signatures in relation to response to immune checkpoint
blockade. In three published datasets of patients treated with a PD-(L)1 inhibitor,
we identified an association between pre-treatment LILRB2 expression and an
IFNg signature with patient’s response to treatment. Non-responders (stable
disease {SD}, progressive disease {PD}) compared to responders (Complete
response {CR},partial response {PR}) had significantly higher intra-tumoral
LILRB2 levels relative to the IFNg signature (p <0.01) suggesting LILRB2 may be
involved in primary resistance to checkpoint blockade. The data presented
provides rationale for the development of JTX-8064 in combination with PD-(L)1
inhibitors. Inhibition of LILRB2 by JTX-8064 on myeloid cells directly increases cell
activation, antigen presentation, and secretion of pro-inflammatory cytokines. In
macrophage and T cell co-culture, JTX-8064 induces indirect T cell activation,
proliferation and IFNg secretion by inhibiting LILRB2 on monocyte-derived myeloid
cells. The activities of JTX-8064 in cell culture and high LILRB2 expression in nonresponding patients with high levels of IFNg signature expression provides support
that JTX-8064 may be able to overcome anti-PD-1 primary resistance
mechanisms. JTX-8064 is currently in Phase 1 clinical development as a
monotherapy and combination with anti-PD-1 inhibitors in settings with both antiPD-(L)1 naïve and anti-PD-(L)1 experienced patients in specific cancer types.
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Figure 6. A. In vitro activation of T cells in culture with macrophages differentiated in
the presence of JTX-8064. Peripheral monocytes isolated from healthy donors and
differentiated into macrophages in the presence of JTX-8064 or a control IgG4
antibody. Autologous T cells and anti-CD3 are added to a co-culture for 3 days with the
macrophages (at a 1:8 ratio of T cells:macrophages). B/C. After 3 days, IFNg and the
number of CD8 T cells are significantly upregulated in co-cultures in which
macrophages were differentiated in the presence of JTX-8064 compared to the control
antibody (4 donors, *** p=.0007 two-way ANOVA; 1 representative donor, 3 biological
replicates, ** p=.0012 two-way ANOVA)

Conclusions
• LILRB2 is a potential macrophage checkpoint that contributes to an
immunosuppressive tumor microenvironment (TME)
• JTX-8064 is a potent and specific LILRB2 antagonist mAb that is designed to
reprogram immunosuppressive TAMs to an anti-tumor phenotype [11] and can
drive a pharmacodynamic response within human ex plant tumors suggestive
of both macrophage and T cell activation [12]
• JTX-8064 can induce T cell activation in co-culture with macrophages,
demonstrating its potential to bridge the gap between innate and adaptive
immune responses
• Expression profiles of LILRB2 mRNA, TAM, and inflammatory cells were used
to evaluate tumor types more likely to benefit from treatment with JTX-8064 for
the clinical development.
• CD163+ M2 macrophages are often co-localized with T cells in the tumor
microenvironment both in primary and metastatic tumors, and patients with high
levels of LILRB2 or TAM relative to IFNg signature scores are less responsive
to anti-PD(L)1, providing evidence that LILRB2+ macrophages may be involved
in mechanisms of primary resistance to IO therapy
• JTX-8064 is an investigational agent in development as a macrophage immune
checkpoint inhibitor as monotherapy and in combination with anti-PD1 in both
PD-(L)1 inhibitor sensitive and resistant solid tumors in the INNATE trial
(NCT04669899)
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