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Figure 2. A) LILRB4 expression is specific to myeloid cells in
a single-cell RNA-seq dataset from lung cancer patients [Ref
2]. B) Analysis of single-cell RNA-seq dataset [Ref 2] shows
LILRB4 expression is enriched in cDC2, pDCs, and
monocyte-derived macrophages (mo-Mac) compared to
monocytes and cDC1 cell populations. C) LILRB4 expression
is elevated in tumor-associated myeloid (T) cells compared
to normal tissue-infiltrating myeloid cells (N) in single-cell
RNA-seq datasets from breast, colorectal, lung and ovarian
cancer patient samples [Ref 2, 3, 4]. Significant differences in
mean expression of LILRB4 between the groups are denoted
by * using Wilcoxon signed-rank test with p-value < 0.05.

Figure 3. JTX-1484 is a high affinity and high specificity LILRB4
blocking antibody
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Figure 4. A) Dexamethasone/Vitamin D3 induced
tDCs or THP-1 cells were cultured in plates coated
with a hIgG1 antibody with or without fibronectin.
Samples were treated with 5ug/mL of JTX-1484 or
an isotype control antibody. FcR crosslinking leads
to increased cytokine secretion which is inhibited
by fibronectin. JTX-1484 treatment reverses the
inhibition induced by fibronectin. Bars represent
the mean+SEM of triplicate wells from a
representative tDC donor or THP-1 experiment.
****p<0.0001 and *p<0.05. One-way ANOVA used
for statistical calculations. B) LILRB4 and its ligand
are expressed in primary tumors and metastases.
Representative images of FFPE serial tissue
sections from LILRB4+ primary ccRCC and ccRCC
metastases immunostained with monoclonal
antibodies against LILRB4 or fibronectin using
DAB as chromogen (brown staining). Nuclei are
counterstained with hematoxylin (blue staining).
Thin black arrows point to LILRB4 positive
mononuclear leukocytes. Fibronectin positivity was
detected in extracellular matrix (thick black
arrows), in endothelial cell/blood vessels (green
arrows) and some tumor cells (yellow arrows) and
immune cells (red arrows).
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Figure 3 legend. A) JTX-1484 was captured on a Bruker high-capacity amine chip pre-immobilized with an antihuman IgG, Fcγ specific antibody. Binding kinetics to LILRB4 were measured by flowing five different
concentrations of analyte (0.37-90 nM) over the surface. Data was analyzed with Bruker SPR analysis software
using double subtraction and 1:1 Langmuir fitting. KD 1.15 +/-0.22 nM (average of n=5 experiments). B) JTX-1484
binds specifically to LILRB4 overexpressing CHO-S cells and not CHO-S cells overexpressing other LILRB or
LILRA family members as measured by flow cytometry. Cell surface expression of LILRB/A family members was
confirmed by staining with polyclonal anti-LILRB antibody (AF2078). Sequence identity is high between some family
members so specificity is key. LILRB4 is most closely related to LILRA5 and LILRA6.
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Figure 5. A) Human primary monocyte-derived immature dendritic cells were tolerized with IL-10 in the
presence of JTX-1484 or isotype control (1µg/mL). Tolerized DCs were co-cultured with allogeneic CD8+ T
cells in mixed lymphocyte reactions (MLR). JTX-1484 (1µg/mL) and/or anti-PD-1 (2µg/mL) nivolumab were
added to the MLRs. After 5 days, IFNγ was measured in the supernatant to assess T cell activity. B) The
combination of JTX-1484 + anti-PD1 increased IFNγ production compared to anti-PD1 alone. Graph
shows IFNγ fold change over isotype control treatment without anti-PD1 from a total of 13 donor pairs.
Each data point represents an individual donor pair. C) Bar graph showing mean+SEM of IFNγ from 13
donor pairs. Dotted lines indicate isotype control normalized level. Wilcoxon signed-rank test with p-value
< 0.05 used for statistical analysis.

Comparing gene expression profiles
of untreated baseline samples

log2FC estimate
Anti-LILRB4 vs. Isotype control

C
30000

20000

10000

Donor 1

5000

Donor 2

D

25000
20000

4000
3000
2000

✱

Isotype ctrl
JTX-1484

10000

5000

1000

0

0

0

Figure 6. A) MDSCs were generated by culturing human PBMCs with SK-MEL-5 cells in the presence of JTX1484 or isotype control antibody (1µg/mL). On day 7, CD33+ MDSCs were isolated and either used for gene
expression analysis or cultured with autologous CD8+ T cells in the presence of CD3/CD28 beads and JTX-1484
or isotype control antibody. B) Comparison of gene expression profiles of JTX-1484 vs. isotype control treated
MDSCs from 10 donors. Gene expression was measured using the nCounter® Human Immunology V2 Panel
(NanoString). JTX-1484 treatment resulted in reduction of expression of immunosuppressive genes such as
CD163 and MRC1. C,D) JTX-1484 treatment reduces MDSC suppressive properties and increases T cell
activation leading to increased IFNγ production after 3 days of co-culture. C) Bar graphs show mean+SEM of
IFNγ responses from 2 representative donors. D) IFNγ responses from a total of 7 donors. Each data point
represents an individual donor. Wilcoxon signed-rank test with p-value < 0.05 used for statistical analysis.

Figure 7. JTX-1484 decreases immunosuppressive signatures and
increases immune activation signatures in a subset of human tumors
in a histoculture system

Figure 7. Fresh human tumors were sliced and treated with antiA
LILRB4 or isotype control (IC) for 24h. When available, an untreated
Ratio (ACT/IMS)
IMS
ACT
fresh slice from each tumor was reserved for baseline analysis. RNA
PD response rates
was extracted and mRNA gene expression profiling was performed
using the nCounter® Human Immunology V2 Panel (NanoString). 138
replicate-collapsed anti-LILRB4 treated samples across 64 tumors from
lung, head and neck, ovarian, and kidney cancer patients were used in
this study. A) Pharmacodynamic (PD) response rates are evaluated
based on changes in various pre-selected PD markers or gene
signatures. PD responders were defined as samples with significant
change in PD marker or signature score in anti-LILRB4 vs. IC treated
samples within each tumor. PD signatures denoted by * are singlegene log2 expression values, otherwise the signature score is the
mean log2 expression value of all genes within the signature. PD
responders defined by immunosuppressive (IMS) signatures have
downregulated scores below the noise threshold upon anti-LILRB4
treatment. PD responders defined by activation (ACT) or Ratio
(ACT/IMS) have upregulated scores above the noise threshold upon
anti-LILRB4 treatment. The noise thresholds for defining significance
for PD response were based on the top (for
aaACT or ACT/IMS PD response) or bottom (for IMS PD response) 95th
percentile of log2 fold change of gene expression or signature score across isotype control treated replicates
from a larger independent study.

Upregulated in PD responders (n=25)
compared to Non-responders (n=37)

Figure 7. Cont. B) Log2 fold change of the MDSC PD signature scores in anti-LILRB4
vs. isotype control treated samples. Dotted line denotes the noise threshold for defining
PD responders vs. non-responders. C) Top genes modulated by anti-LILRB4 vs.
isotype control within PD responders defined by the MDSC signature. D) Comparison
of gene expression profiles of untreated baseline samples in PD responders vs. nonresponders defined by the MDSC signature. Tumors with higher baseline levels of
LILRB4 and immunosuppressive myeloid markers such as CD163 are more likely to be
PD responders in this histoculture system.

SUMMARY
•

LILRB4 is selectively expressed in myeloid cells and is enriched in
tumor associated myeloid cells

•

JTX-1484 is a fully humanized, highly specific and potent LILRB4
blocking antibody

•

Fibronectin is expressed in primary and metastatic tumor and can
contribute to immunosuppression through LILRB4 signaling on
myeloid cells

•

JTX-1484 blocks LILRB4-fibronectin interaction and restores
myeloid cell response to FcR stimulation

•

LILRB4 blockade by JTX-1484 restores tolerogenic DCs ability to
prime and activate T cells and enhances anti-PD1 activity

•

JTX-1484 reprograms MDSCs, reducing the expression of
immunosuppressive genes resulting in reduced MDSC-mediated T
cell immunosuppression

•

JTX-1484 increases immune activation and reduces myeloid
immunosuppression in ex-vivo human tumor histoculture
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Figure 5. JTX-1484 increases DC priming of CD8 T cells in
combination with anti-PD1
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Figure 1. Mediators present in the tumor microenvironment contribute to the development of immunosuppressive
myeloid cells that negatively impact anti-tumor response. Tolerized dendritic cells (tDCs) and MDSCs express high
levels of LILRB4, an inhibitory receptor that can bind to fibronectin, an extracellular matrix glycoprotein enriched in
the tumor stroma. JTX-1484 binds to and antagonizes LILRB4, blocking its interaction with fibronectin and leading
to reprogramming of tDCs and MDSCs and increase in T cell activation that could improve anti-tumor responses.
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Figure 2. LILRB4 is selectively expressed in myeloid cells and
enriched in tumor associated myeloid cells
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Figure 6. JTX-1484 reduces MDSC mediated immunosuppression
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Results: JTX-1484 reprogrammed tDCs to a stimulatory phenotype as
evidenced by increased pro-inflammatory cytokine production and
increased ability to induce T cell activation in combination with antiPD1. LILRB4 antagonism by JTX-1484 also reversed fibronectinmediated inhibition of tDC activation and reduced MDSC-mediated T
cell immunosuppression. Moreover, LILRB4 blockade in ex vivo
human tumor samples induced pharmacodynamic responses
consistent with increased immune activation and reduced myeloid
immunosuppression.
Conclusions: Results from our preclinical studies demonstrate that
JTX-1484 is a highly specific and potent antagonist of LILRB4 that
leads to myeloid cell reprogramming and more efficient T cell
activation that could result in enhanced anti-tumor responses. JTX1484 immunostimulatory properties towards myeloid cells could be
complementary to immune checkpoint blockade therapy. Our data
therefore support clinical development of JTX-1484. Indication
selection will be guided by multiple factors including predictive
biomarkers such as target and ligand abundance, as well as
complementarity and combination potential with other therapies.

Figure 4. JTX-1484 reverses fibronectin-mediated inhibition of
tolerogenic DC activation
A

UMAP2

Methods: A diverse panel of high affinity monoclonal antibodies that
bind specifically to LILRB4 was generated. JTX-1484 activity alone or
in combination with an anti-PD1 antibody was evaluated in vitro in
different functional assays. Human primary myeloid-derived
suppressor cells (MDSCs) were used in a T cell suppression assay and
treated with JTX-1484. Primary monocyte-derived tolerogenic
dendritic cells (tDCs) were utilized in mixed lymphocyte reactions
with T cells and treated with JTX-1484 in combination with an antiPD1. JTX-1484’s ability to block fibronectin inhibitory activity on tDCs
and THP-1 cells was also tested. Finally, the pharmacodynamic effect
of anti-LILRB4 treatment in human tumor samples was evaluated by
assessing gene expression changes in an ex vivo histoculture system.

Figure 1. Proposed mechanisms of action of JTX-1484 on MDSCs and
tolerogenic DCs
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Background: Immune checkpoint therapy has achieved durable
clinical responses, but only in a subset of cancer patients.
Immunosuppressive myeloid cells, a heterogenous group of innate
immune cells, have emerged as key contributors to resistance to T cell
based immune checkpoint therapy. Leukocyte immunoglobulin-like
receptor B4 (LILRB4), also known as immunoglobulin-like transcript 3
(ILT3), is an inhibitory receptor selectively expressed on myeloid cells,
enriched in the tumor microenvironment and contributes to myeloiddriven immunosuppression. Recently, fibronectin has been identified
as a functional ligand for LILRB4, and the LILRB4-fibronectin
interaction was proposed as a stromal checkpoint suppressing
myeloid cell anti-tumor activity [Ref 1]. Targeting LILRB4 could
represent a strategy to reprogram immunosuppressive myeloid cells
and promote anti-tumor response. We developed JTX-1484, a highly
selective, high-affinity humanized monoclonal antibody that binds to
and antagonizes LILRB4 and blocks its interaction with fibronectin.
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