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INTRODUCTION

BDC-3042: A Dectin-2 Agonistic Antibody for Tumor-Associated Macrophage-Directed Immunotherapy
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CONCLUSIONS

1 2 3 4

Tumor-secreted factors trigger
differentiation into Dectin-2
expressing macrophages 

Binding of Dectin-2 agonist
ligand (mannan) or
mAb (BDC-3042)

CD8+ T cell recruitment
 and tumor cell killing

Dectin-2 mediated TAM activation:
induction of cytokines/chemokines

and antigen presentation machinery

• Dectin-2 is a novel immuno-oncology target expressed by tumor-associated macrophages 
(TAMs) across a range of solid tumor types

• BDC-3042 is an agonistic antibody targeting Dectin-2 that is designed to reprogram 
immunosuppressive TAMs into immunostimulatory cells that drive anti-tumor immunity   

• BDC-3042 selectively binds to Dectin-2-expressing macrophages and induces an array of 
pro-inflammatory cytokines, chemokines, and antigen presentation molecules 

• BDC-3042 exhibits minimal binding to and activation of peripheral leukocytes

• BDC-3042 repolarizes TAMs toward an immunostimulatory phenotype and mediates 
greater anti-tumor activity than pembrolizumab in tumor-bearing humanized mice

• Preclinical data support clinical evaluation of BDC-3042, with initiation of a Phase 1 clinical 
trial planned for 2023

RESULTS

Dectin-2 gene expression is elevated across tumor types

Figure 2: Dectin-2 gene expression is elevated in tumors but low in most normal tissues. Dectin-2/CLEC6A mRNA expression 
in human tissue samples from the TCGA (tumor) and GTEX (normal) datasets (accessed Oct. 2019). TCGA study abbreviations are 
shown for the tumor subtypes. TCGA and GTEX data were processed using a uniform bioinformatic pipeline and obtained from UCSC 
Xena (xena.ucsc.edu). Median and interquartile range are shown on the violin plots. Statistics were calculated by Mann-Whitney
U test; *p≤0.05, **p≤0.01, ***p≤0.001, ****p≤0.0001. 

Dectin-2 agonism activates TAMs and elicits anti-tumor immune response 

Figure 1: Schematic of proposed mechanism of action driving Dectin-2 mediated anti-tumor activity. 
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BDC-3042 binds to and activates Dectin-2 expressing
human macrophages

Figure 3: BDC-3042 binds to Dectin-2 and activates in vitro-generated macrophages. (A) BDC-3042 binds to cells 
expressing Dectin-2 with single-digit nM EC50s, while minimal binding is detected with HEK293T cells lacking Dectin-2 
expression. (B, C) Fresh human monocytes or monocyte-derived macrophages generated with M-CSF or GM-CSF were 
assessed for (B) number of BDC-3042 molecules bound per cell, as measured by bead-based quantification (n=3) and 
(C) cytokine secretion following overnight stimulation with BDC-3042 (n=5-12). 

Figure 6: BDC-3042 elicits dose-dependent activation of TAMs in renal cell carcinoma (RCC). (A, B) Human RCC tumor 
sample was processed into single-cell suspension and analyzed by flow cytometry to assess (A) immune cell composition and 
(B) binding of 5 µg/mL BDC-3042 to immune cells as measured by MFI. (C) Cell suspension was incubated for 24 hours with 
BDC-3042 or isotype control mAb. TNFα secretion was measured by ELISA.

BDC-3042 elicits dose-dependent activation of TAMs in RCC

Figure 7: Dectin-2 is expressed by macrophages in triple-negative breast cancer (TNBC). (A) Single-cell RNA-Seq 
analysis of TNBC samples from 22 patients treated with paclitaxel or paclitaxel/atezolizumab (Zhang, et al. Cancer Cell, 2021; 
GSE169246). Immune cell clusters are visualized using t-distributed stochastic neighbor embedding (t-SNE). Dectin-2 
expression is restricted to clusters of cells identified as monocytes or macrophages. (B) Dectin-2 staining in a frozen tissue 
section from human TNBC sample. Data are representative, where 8 of 9 samples assessed contained Dectin-2 positive cells. 

Dectin-2 is expressed by macrophages in triple-negative breast cancer

Figure 8: Humanized mice for in vivo assessment of BDC-3042 anti-tumor activity.

Humanized mice for in vivo assessment of BDC-3042 anti-tumor activity

BDC-3042 activates TAMs from MDA-MB-231 tumors in humanized mice

Figure 10: BDC-3042 activates TAMs from MDA-MB-231 tumors in humanized mice. MDA-MB-231 tumors were harvested 
from huNOG-EXL mice and digested into single-cell suspensions (DTCs). (A) BDC-3042 binding to tumor-infiltrating human 
leukocytes was assessed by flow cytometry (n=4). (B) MDA-MB-231 DTCs were incubated for 18 hours with BDC-3042 or isotype 
control mAb, and human TNFα secretion was measured by ELISA (n=8). (C) Correlation of the TAM frequency in DTCs and peak 
TNFα secretion values. Pearson correlation coefficient and p-value are shown.
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BDC-3042 mediates greater anti-tumor activity than pembrolizumab in 
MDA-MB-231 tumor-bearing humanized mice

BDC-3042 exhibits minimal binding to and activation of
peripheral immune cells

Figure 4: BDC-3042 exhibits minimal binding to and activation of immune cells in peripheral blood. (A) Number of 
BDC-3042 molecules bound per cell, as measured by bead-based quantification with peripheral blood leukocytes from healthy 
donors (n=3). (B) Human whole blood from healthy donors was incubated overnight with the indicated test article, and cytokine 
secretion measured by cytokine bead array (n=9).

BDC-3042 activates primary human TAMs ex vivo

Figure 5: BDC-3042 activates primary human TAMs ex vivo. (A) Human tumors were processed into single-cell 
suspensions and analyzed by flow cytometry using a commercial Dectin-2 mAb. TAMs were defined as viable 
CD45+CD11b+CD14+HLA-DR+ cells. (B) Primary human tumor samples were processed into single-cell suspensions and 
cultured overnight with BDC-3042 or a non-binding isotype control antibody. Data are shown with mean and SEM; breast 
cancer (BrCa, n=1), colorectal cancer (CRC, n=1), non-small cell lung cancer (NSCLC, n=2), ovarian cancer (n=2), pancreatic 
ductal adenocarcinoma (PDAC, n=1), renal cell carcinoma (RCC, n=2). 
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Figure 9: BDC-3042 binding to tissue-residing macrophages in humanized mice. (A, B) Tissues from MDA-MB-231 
tumor-bearing huNOG-EXL mice generated using five unique HSC donors were analyzed by flow cytometry (n=4-5 mice/donor). 
(A) Human macrophage frequencies in the indicated tissues expressed as percentage of total live cells. (B) BDC-3042 binding 
to human macrophages recovered from the indicated tissues. Data are shown as mean with SEM.

BDC-3042 binds strongly to TAMs in humanized mouse model 
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Tumor-associated macrophages (TAMs) generally support tumor progression through their 
immunosuppressive effects on the tumor microenvironment (TME) and are the predominant immune cell 
population in most cancers. TAMs express the pattern recognition receptor Dectin-2 (CLEC6A), an 
activating C-type lectin receptor (CLR) that binds to high-mannose glycans on fungi and other microbes 
and induces protective immune responses against infectious disease. Dectin-2 ligation mediates 
enhanced phagocytosis, antigen processing and presentation, and proinflammatory cytokine production. 
Agonism of Dectin-2 on TAMs using naturally derived ligands drives potent anti-tumor immunity in 
syngeneic mouse tumor models. Given these findings, we developed a human Dectin-2-targeted 
agonistic antibody, BDC-3042, which is capable of robustly activating TAMs as a novel approach to 
myeloid-directed immunotherapy.

D
ec

tin
-2

 e
xp

re
ss

io
n

lo
g2

(n
or

m
_c

ou
nt

+1
)

12

10

8

6

4

2

0

Tumor

Normal

Uter
us

UCS

Th
yro

id
TH

CA

Stom
ac

h
STA

D
Skin

SKCM

Pro
sta

te

PRAD

Pan
cre

as
PA

AD
Ova

ry OV
LU

SC
Lu

ng
LIH

C
Liv

er
KIR

P
KIR

C
KIC

H

Kidn
ey

ESCA

Eso
ph

ag
us

READ
COAD

Colo
n

BRCA

Bre
as

t
GBM

LG
G

Bra
in

ACC

Adr
en

al

BLC
A

Blad
de

r

CESC
Cer

vix
LU

AD
UCEC

Macrophages
Innate lymphoid cells
B cells
CD4 T cells
CD8 T cells
Gamma delta T cells
Granulocytes
Plasma cells
Conventional dendritic cells
Monocytes
Plasmacytoid dendritic cells

TAM % vs
Cytokine Response

Ex Vivo ActivationBDC-3042 Binding
Cell Line Binding Myeloid Cell Binding Myeloid Cell Activation

Immune Composition BDC-3042 Binding Ex Vivo Activation

Peripheral Blood
Leukocyte Binding

Whole Blood Stimulation

Mon
oc

yte
s

Bas
op

hil
s

Eos
ino

ph
ils

Neu
tro

ph
ils

B ce
lls

NK ce
lls

T ce
lls

0

5000

10000

15000

20000
60000

70000

80000

BD
C

-3
04

2 
m

ol
ec

ul
es

/c
el

l M-CSF M  binding

A B

Pembrolizumab BDC-3042
-50

0

50

100

%
 T

um
or

 g
ro

w
th

 in
hi

bi
tio

n

p < 0.05

-5 0 5 10 15 20 25 30
0

100

200

300

400

500

Day post treatment

Tu
m

or
 v

ol
um

e 
(m

m
3 )

BDC-3042

Pembrolizumab

Control mAb

TGI = 50.9%

Figure 11: BDC-3042 mediates greater anti-tumor activity than pembrolizumab in MDA-MB-231 tumor-bearing humanized 
mice. huNOG-EXL mice were implanted with bilateral MDA-MB-231 tumors and treated with the indicated test articles to assess 
anti-tumor activity and pharmacodynamic responses. (A) Tumor growth inhibition (TGI) across 9 HSC donor cohorts for BDC-3042 
or pembrolizumab as compared to an isotype control antibody. Statistics were performed by two-tailed paired t-test. (B) Tumor 
growth curves for mice from a single donor treated with BDC-3042 (1 mg/kg), isotype control mAb (5 mg/kg), or pembrolizumab (5 
mg/kg) (all IP Q5Dx6). TGI was calculated relative to the isotype control mAb. (C) Tumors were assessed for pharmacodynamic 
changes by flow cytometry 48 hours following the second dose of vehicle or BDC-3042 (n=4-5 mice/group).


