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Tumor associated macrophages (TAMs) represent a significant proportion of solid tumors. TAMs play a major
role in tumorigenesis as they can enhance tumor cell growth, angiogenesis and metastasis. In addition, TAMs
can inhibit anti-tumor responses of T cells. Our recent work has shown that removal or conversion of TAMs to
an anti-tumor phenotype enhances chemo- and immuno-therapy establishing TAMs as targets for anti-cancer
therapy. We recently revealed that some types of therapy such as poly(ADP-ribose) polymerase (PARP)
inhibitors (PARPI) can drive development of highly suppressive lipid-associated TAMs, restricting anti-tumor T
cell function and survival. However, efforts to therapeutically target TAMs have been limited by an incomplete
understanding of their phenotypic and functional diversity, as well as a lack of durable targeting strategies.
Here, we integrate deep transcriptional profiling with a novel cellular therapy approach to overcome these
challenges. Single-cell RNA sequencing of treatment-naive breast cancer tumors revealed substantial TAM
heterogeneity and defined TREM2 as a conserved marker enriched across immunosuppressive, lipid-associated
TAM subsets. High TREM2 expression correlates with reduced T cell infiltration and poor clinical outcomes. To
target TREM2+ TAMs, we developed TREM2-directed CAR-monocytes (TREM2-CAR-Mo), leveraging the natural
tumor-homing capacity of monocytes to get to solid tumors. Both murine and human TREM2-CAR-Mo exhibit
antigen-specific phagocytosis of TREM2* macrophages and produce pro-inflammatory cytokines upon
activation in vitro. In orthotopic breast tumor models, TREM2-CAR-Mo significantly reduce tumor growth,
increase intratumoral T cell accumulation, and remodel the tumor microenvironment. Combination with anti-
PD-1 further enhances tumor control and improves survival. Collectively, these findings highlight the critical
role of TAM heterogeneity in shaping therapeutic response and establish TREM2-targeted CAR-monocytes as a
first-in-class strategy to selectively eliminate immunosuppressive, lipid-associated macrophage populations.
This work provides a framework for integrating TAM biology with engineered cellular therapies and supports a
broadly applicable approach to reprogram the tumor microenvironment and enhance immunotherapy efficacy
across solid tumors. .
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