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Resumen línea de investigación  

Recognition of tumor-associated antigens (TAA) by self-MHC (Major Histocompatibility Antigens or HLA in 

humans) class I-restricted CD8+ T cells is a main feature in the detection and destruction of malignant cells. 

Currently, tumor immunology and oncology has focused on targeting ‘tumor escape phase’ to increase tumor 

immunogenicity and on developing new therapeutic modalities. The discovery and molecular characterization 

of TAA has changed the field of cancer treatment and introduced a new era of cancer immunotherapy aimed at 

increasing tumor immunogenicity and T-cell-mediated anti-tumor immunity. Unfortunately, while these new 

protocols of cancer immunotherapy are mediating induction of tumor-specific T lymphocytes in patients with 

certain malignancies, they have not yet delivered substantial clinical benefits, such as induction of tumor 

regression or increased disease-free survival. It has become apparent that lack of tumor rejection is the result 

of immune selection and escape by tumor cells that develop low immunogenic phenotypes. Substantial 

experimental data support the existence of a variety of different mechanisms involved in the tumor escape 

phase, including loss or downregulation of MHC class I antigens. Malignant behavior of a tumor cell may depend 

on the level of MHC class I expression and alterations in tumor MHC class I antigens may be a factor in escape 

from immune surveillance. These alterations could be caused by reversible/regulatory changes or by 

structural/irreversible genetic defects, including mutations/deletions and chromosomal aberrations in genes 

coding for MHC molecules. Different mechanisms underlie these alterations and might require different 

therapeutic approach. On the basis of the evidence obtained from experimental mouse cancer models and 

metastatic human tumors, the structural defects underlying MHC class I loss may have more profound 

implications on T-cell-mediated tumor rejection and ultimately on the outcome of cancer immunotherapy. It may 

lead to resistance to immunomodulatory therapy and generation of dangerous MHC class I-negative tumor 

escape variants. Strategies to overcome this obstacle, including gene therapy to recover normal expression of 

MHC class I genes, could increase tumor immunogenicity and improve the efficacy of immunotherapeutic 

modalities. 

Currently we are investigating:  

- molecular mechanisms of HLA class I alterations during various phases of cancer immune escape;  

- association of these alterations with the cancer progression, metastatic dissemination, reorganization 

of tumor microenvironment and resistance to cancer immunotherapy; 

- correlation between the expression of tumor HLA class I and “immune checkpoint” molecules (PD-L1); 

- gene therapy approach to recover normal HLA class I expression in tumor cells 

- analysis of HLA-I and PD-L1 expression in liquid biopsy (tumor derived exosomes and cfDNA) for 

detection of HLA class I alterations in cancer patients. 
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