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Macromolecular nano immunoconjugates targeting checkpoint inhibitors CTLA-4 and PD-1 for treatment of breast cancer
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Breast cancer (BC) is the most diagnosed malignancy and the second cause of cancer death in women in the United States. It is estimated that 252,710 new cases of BC will be diagnosed in 2017 and 40,610 women are projected to die from breast cancer in the US, https://seer.cancer. gov/statfacts/html/breast.html. Human epidermal growth factor receptor HER2/neu overexpression is found in 25-30% of human BCs and correlates with high aggression, high risk of relapse, high rate of metastasis, and poor survival. We have developed novel nano immune conjugate (NIC) versions with single conjugated anti-mouse CTLA-4 mAb (a-msCTLA-4) and anti-PD-1mAB (a-PD-1). The NIC activities were tested in BALB/c mice bearing subcutaneous (s.c.) syngeneic murine mammary carcinoma cells D2F2. This cell line is the parental line of the D2F2/E2 that expresses human HER2.Tumor growth was significantly inhibited when treated with NIC’s containing a-CTLA-4 and tumour targeting anti-mouse TfR mAb (a-msTfR) compared to free a-CTLA-4. Inhibition was accompanied by reduced levels of CD4+FOXP3+ Tregs that are also targets of a-CTLA-4. Anti-PD-1 treatment was performed with animals carrying primary HER2+ D2F2/E2 s.c. tumours using the NIC P/a-msTfR/a-PD-1. Serum cytokine IL10, and especially IL-12, were significantly enhanced in comparison with treatment of a-pD-1 alone, and increased further during treatment with NIC P/a-msTfR/a-PD-1/AON c-Myc. In all cases, size of s.c. D2F2/E2 breast cancer was significantly reduced. The expression of IL-12 and IL-10 was also induced in mouse sera treated with free a-PD-1. Interestingly, NIC with AON to c-Myc induced higher cytokine expression. It is expected that a much stronger anti-tumour activity is observed for co-administration and/or codelivery of the antibodies and antisense drugs.
Conclusion: Treatment of HER2 breast cancer with nano immune conjugates increased significantly client survival.
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