Combining Radiopharmaceutical Ligand Therapy with CAR T Cells to Overcome the
Heterogeneous, Immunosuppressive Prostate Tumor Microenvironment
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Background

177 y-PSMA-617 is an FDA-approved targeted radiopharmaceutical therapy (RPT) for metastatic castration-
resistant prostate cancer (mCRPC), but durable responses remain limited. While chimeric antigen receptor
(CAR) T cell therapy has transformed the treatment of hematologic malignancies, its efficacy in mCRPC is
constrained by antigen heterogeneity and an immunosuppressive tumor microenvironment (TME). In a
phase 1 clinical trial (NCT03873805) of PSCA-targeted CAR T cells, we observed favorable safety and
evidence of activity following cyclophosphamide (Cy) lymphodepletion. Preclinical studies suggest that
radiation can enhance CAR T cell efficacy through TME remodeling; however, focal radiation cannot
effectively target disseminated metastatic disease. Here, we investigate the combination of systemic 7’Lu-
PSMA-617 RPT and PSCA-CAR T cells to overcome immune suppression and tumor heterogeneity in
prostate cancer. By leveraging therapies that are FDA-approved or already in clinical development, this
strategy offers a clear path toward rapid clinical translation and may provide proof of concept for combining
RPT with cellular therapy in immunologically cold tumors.

Methods

Using human PSCA knock-in (hPSCA-KI) syngeneic mouse models, we evaluated the immunomodulatory
and therapeutic effects of combining 7/Lu-PSMA-617 RPT, Cy, and PSCA-CAR T cells. Murine prostate
cancer cell lines engineered to express human PSMA and/or PSCA were implanted subcutaneously and
treated with RPT, Cy, and CAR T cells. Tumors and tumor-draining lymph nodes were analyzed by flow
cytometry and single-cell RNA sequencing to characterize immune responses. Tumor growth, survival, body
weight, and blood chemistry were monitored to assess efficacy and safety.

Results

We evaluated the efficacy and safety of combining 7/Lu-PSMA-617 RPT with PSCA-CAR T cell therapy in
both xenograft and syngeneic prostate cancer models. Integrated flow cytometric and single-cell
transcriptomic analyses revealed significant immunologic remodeling following combination treatment.
Sequential administration of 1”’Lu-PSMA-617 RPT followed by PSCA-CAR T cells improved survival and
antitumor responses compared with either therapy alone. Mechanistically, the combination addressed
antigen heterogeneity while promoting a more favorable immune microenvironment that supported
sustained antitumor activity. Similar findings were observed with 2>Ac-PSMA-617, suggesting broader
applicability across radionuclide platforms.

Conclusions

Combining PSMA-targeted RPT with PSCA-CAR T cells enhances antitumor efficacy and durability in
preclinical prostate cancer models. The use of clinically relevant therapies supports near-term translational
potential. Extension of these findings to 22> Ac-PSMA-617 further highlights the promise of integrating RPT
and CAR T cell therapy as a next-generation treatment strategy for mCRPC and other immunologically cold
cancers.
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