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“Harnessing phospholipid immune cells interactions to target
the tumor microenvironment”

An increasing number of studies show the significance of the tumor microenvironment in inducing tumor
progression, metastasis and development of resistance. Tumor immune cells such as tumor-associated
macrophages (TAMs) control several tumor-progressing mechanisms. Therefore, strategies to target these cells
to molecularly edit them are essential to develop anti-cancer therapeutics. TAMs actively interact with different
cells, as their biological function, to detect and eliminate them. They recognize cellular surface components such
as phospholipids, which are the crucial component of the cell membrane, via different scavenger receptors. We
have designed strategies to target TAMs by learning from their scavenging mechanisms. We found that SRB1
receptor was upregulated in M2-type TAMs. To target this receptor, we incorporated a carboxylated
phospholipid in the bilayer of liposomes and demonstrated that this lipid bound to SRB1 receptor by flipping
the tail. In vivo, the targeted liposomes accumulated into M2-TAMs in breast tumor model in mice. Furthermore,
delivery of muramyl tripeptide using the liposomes re-programmed TAMSs to inhibit the tumor progression and
pre-metastatic niche formation. In conclusion, specific phospholipids can serve as ligands for targeting
macrophages and likely other immune cells in the tumor microenvironment and other diseases.
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