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Improving cervical cancer immunotherapy: Safe and specific tumor targeting
via the UniCAR system
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Cervical cancer (CC) is the second leading cause of cancer-related mortality in women worldwide. Despite
advances in treatments such as chemotherapy, radiotherapy, and surgery, these therapies are often only
effective in early stages, highlighting the need for novel and more effective therapeutic strategies. = Chimeric
antigen receptor (CAR) T-cell immunotherapies have demonstrated significant clinical efficacy, especially
in treatment of hematological cancers. Nevertheless, their application is limited by the risk of severe, even
life-threatening adverse effects. To improve safety, the Universal CAR (UniCAR) system was developed as a
switchable platform. This system is characterized by T-cells engineered to express a CAR targeting the E5B9
epitope, derived from the nuclear La protein, and a target module (TM) capable of binding to both the UniCAR
and the target cell. UniCAR T-cell activity depends entirely on the presence of the TM providing an on/oft
control mechanism. This study aimed to evaluate the UniCAR platform as a therapeutic strategy for cervical
cancer. The Prostate Stem Cell Antigen (PSCA), an antigen, highly expressed by cervical tumor cells and
associated with increased tumor invasiveness was targeted. Two PSCA-specific TMs were tested: one based
on a single-chain variable fragment (scFv) and the other on an IgG4 backbone differing in molecular size and
pharmacokinetics. Through in vitro analyses, we assessed the potential of the UniCAR system in a cervical
cancer model. It was demonstrated that both TMs were able to bind to PSCA-expressing SiHa cells and redirect
UniCAR T-cells thereby inducing effective killing in a concentration-dependent manner at picomolar levels.
Furthermore, increased release of effector cytokines, including IL-2, IFN-y, TNF-a and GM-CSE, are only
secreted in the presence of the corresponding TMs and target cells. Taken together, these in vitro experiments
suggest that the UniCAR platform has the potential to serve as a highly specific immunotherapeutic strategy for
CC treatment.
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