LIGANDS OF IMMUNE CHECKPOINTS IN GENE THERAPY
Olga A. Bezborodova1, Irina V. Alekseenko2,3, Victor V. Pleshkan2,3, Marina V. Zinov’eva2, Maria B. Kostina2, Alexander V. Sass2, Julia B. Venediktova1, Elena R. Nemtsova1, Andrey A. Pankratov1, Andrey D. Kaprin1, Eugene D. Sverdlov2,3, 
1 – National Medical Research Radiology Center, Ministry of Health of Russian Federation, Obninsk, Kaluga Region, Russia

2 – Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry, RAS, Moscow, Russia

3 – Institute of Molecular Genetic, RAS, Moscow, Russia
Introduction.  The recent significant progress in the treatment of malignant neoplasms was the result of the discovery of immune checkpoints which form a group of inhibiting and activating receptors and their ligands. Modulation of immune checkpoints is the basis of the modern anti-tumor immune therapy. Besides the targeted inhibition of immune checkpoints (e.g. CTLA-4 or PD-1) by monoclonal antibodies, which results in stimulation of anti-tumor activity of T-lymphocytes, there are some novel approaches that induce signaling pathways and thus cause efficient activation of T-cells by co-stimulating receptors of immune checkpoints family, e.g. OX40. Binding OX40 with its OX40L ligand activates the effector T-cells and inhibits the differentiation and activity of regulatory T-cells. Two major strategies of OX40/OX40L immune therapy are implemented nowadays: inserting agonists of OX40 receptor into body and transfection of tumor cells with OX40L gene.
The objective of the study was to evaluate in vivo the anti-tumor effect of the gene therapeutic construct (GTC) that provides for the production of OX40L in a tumor.
Materials and Methods. Preparations: GTC that produces mOX40L, the ligand of murine co-activating immune checkpoint; agonistic monoclonal antibody against OX40 (InVivoMab anti-mouse OX40, Bio X Cell). Animals: С57BL/6j and BALB/c conventional mice from the branch of IBCh, RAS. Murine tumor cell lines: CТ26 colon carcinoma (ATCC® CRL-2638™) and B16F0 melanoma (ATCC® CRL-6322™). The efficacy of anti-tumor treatment was evaluated using the indices of tumor volume (V, mm3), the inhibition of tumor growth (ITG, %), the rate of tumor growth inhibition (T/C, %), the delay of tumor growth (T—C, days), the survival median. Statistical analysis was performed using Statistica ver. 10.0 program. Differences were considered significant if p-value≤0.05.
Results. It has been shown in B16F0 model that unlike the treatment with anti-mouse OX40. the use of GTC was very efficient: TGI was not less than 88%, and this resulted in the pronounced ILS of up to 62%. A prolonged anti-tumor effect was identified in CT26 model: 70-percent TGI stayed longer than two weeks after treatment was finished, ILS was as high as 53%, and the complete recovery cases reached 13%.
Conclusion. Anti-tumor activity of GTC was confirmed, and that proves that the gene therapy providing for OX40L production is promising.
