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Abstract

Adoptive cell therapy has emerged as a powerful new tool to treat cancer and other diseases. However, the clinical utility of many cell-based therapies is limited by inadequate production of therapeutic factors, production of unwanted factors, unwanted engraftment
into the body, and poor controllability resulting in poor pharmacokinetics. Genetic and bioengineering strategies can overcome many limitations, but modification of genomic DNA or the introduction of new genetic material into therapeutic cells raises substantial
safety concerns, ultimately making FDA approval difficult. To address these limitations, we developed a novel platform for cell-based therapies in which any cell type, including immortalized cells, can be extensively engineered and loaded with therapeutic cargo, and
then rendered safe for patient administration through removal of the nucleus. Enucleated cells (Cargocytes) retain many desired biologic functions (endogenous and engineered), such as viability up to 72 hours, retention of cell surface markers/proteins, secretion of
bioactive molecules, robust in vitro and in vivo chemotaxis, and delivery of a wide range of cancer-fighting cargos. Using this technology, we demonstrate that Cargocytes derived from hTERT-immortalized mesenchymal stem cells (hTERT MSCs) can be engineered to
express therapeutic levels of IL-12 that potently activate an anti-tumor immune response in a preclinical mouse model of triple negative breast cancer. hnTERT MSC-derived Cargocytes robustly delivered IL-12 to the tumor with definable pharmacokinetics, activated
known IL-12 biomarkers, and induced infiltration of tumor-fighting immune cells that inhibited tumor growth and improved animal survival. In addition, co-administration of Cargocytes secreting IL-12 and injection of anti-PD-L1 antibodies further improved animal
survival without notable adverse events. Collectively, our findings indicate that Cargocytes provide a new means to deliver powerful immunomodulatory biologics to malignant tumors in a safe and controllable manner. The genetic tractability and excellent safety
profile of the Cargoycte platform enables bioengineering of a wide range of designer therapeutics derived from genetically modified cells, immortalized stem cells, and even cancer cells, each with improved clinically relevant functions.
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 This project investigates the use of engineered cargocytes to secrete IL-12 at the site of syngeneic

E0771 mouse breast cancer cells [6] in C57BI/6 mice. Figure 5. Intratumoral injections of cargocytes with PD-1 inhibitors leads to tumor growth

suppression and increased animal survival
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