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Resumen línea de investigación 

Recognition of tumor-associated antigens (TAA) by self-MHC/HLA class I–restricted CD8⁺ T cells is a central 
mechanism in the detection and elimination of malignant cells. Current research in tumor immunology and 
oncology has increasingly focused on the “tumor escape phase,” aiming to enhance tumor immunogenicity and 
to develop novel therapeutic strategies. The discovery and molecular characterization of TAA has revolutionized 
cancer treatment, ushering in a new era of immunotherapy designed to boost tumor immunogenicity and T cell–
mediated anti-tumor responses. 

Despite these advances, clinical outcomes remain limited. While cancer immunotherapies can induce tumor-
specific T lymphocytes in patients with certain malignancies, they often fail to achieve durable tumor regression 
or improved disease-free survival. Evidence suggests that ineffective tumor rejection largely results from immune 
selection pressures that favor tumor variants with reduced immunogenicity. Multiple mechanisms contribute to 
this escape phase, including loss or downregulation of tumor MHC/HLA class I expression. 

The malignant potential of a tumor cell may depend strongly on the level of MHC class I expression. Alterations 
in MHC class I molecules facilitate immune evasion and can arise through reversible regulatory changes or 
irreversible structural defects, such as mutations, deletions, or chromosomal aberrations in genes encoding MHC 
components. These distinct mechanisms may require different therapeutic interventions.  

Data from both experimental mouse models and studies of metastatic human tumors indicate that structural 
defects causing MHC class I loss have profound implications for T cell–mediated tumor rejection and, ultimately, 
for the success of immunotherapy. Such defects can lead to resistance against immunomodulatory treatments 
and promote the emergence of highly aggressive MHC class I–negative tumor escape variants.  

Thus, detecting MHC/HLA-I alterations in tumor samples and liquid biopsies from cancer patients is essential for 
optimizing therapeutic strategies and improving their clinical efficacy. Approaches such as gene therapy to 
restore normal MHC class I expression hold promise for enhancing tumor immunogenicity and strengthening T 
cell–mediated anti-tumor responses. Furthermore, the clinical application of CAR-T cell therapy represents a 
particularly attractive strategy for treating tumors with altered HLA expression. Although its current success has 
been largely confined to hematological malignancies, investigating ways to extend its efficacy to solid tumors 
remains a critical challenge in cancer treatment. 

 

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 and 
many other) 

- 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. 

LÍNEA DE INVESTIGACIÓN: 

Molecular mechanisms of cancer immune escape: 

analysis and correction of MHC class I alterations 
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