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Abstract

Objective: To explore the therapeutic efficacy of microenvironment responsive melittin peptide -
based hydrogel containing manganese ions and interleukin (IL)-15 (IL-15@MRMn) in a cervical cancer
tumor model. Methods: The physical and chemical properties of ILL.-15@MRMn were observed by scan-
ning electron microscopy. Flow cytometry and hemolysis experiments were used to verify the specific
killing of cervical cancer cell U14 by IL-15@MRMn. Flow cytometry combined with in situ treatment
experiments in C57 mice were used to verify the regulatory effects of [L.-15@MRMn on the formation of
antigen-presenting cells, macrophages, NK cells, effector T cells, and immune-memory T cells. Im-
munofluorescence, in situ tumor inoculation experiments on U14, and tumor cells were re-implanted to

confirm the in vivo therapeutic effects of IL-15@MRMn on cervical cancer cells and the ability to induce
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immune memory properties. Results: Melittin peptides in IL-15@MRMn can penetrate the tumour cell

membrane and release its contents. The released contents can be taken up by manganese ion-activated

antigen-presenting cells and transported to lymph nodes to achieve the body's immune memory for this

tumour cell. At the same time, IL.-15 can promote the activation of NK cells and effector T cells and

the formation of memory T cells, ultimately achieving effective treatment and prevention of cervical

cancer. Conclusion: Melittin peptide-based hydrogel with tumor microenvironment response properties

combined with cytokines such as 11.-15 can effectively treat advanced cervical cancer and achieve long-

term immune memory properties of the organism.
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