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To improve the diagnosis and surgical treatment of patients with Oral Cancer using the latest
technologies applied to the field of Head and Neck Oncology planning and treatment. Our
goal is to establish a workflow in which technological and technical advances are included as
part of the treatment protocol for patients with oral cavity cancer.

The identification of biomarkers of cancer progression and therapy response in head and neck
cancers (HNC). HNC are low frequent tumors with poor outcome and limited treatment op-
tions. This is due to a poor understanding on the initial steps in tumor initiation and progres-

sion, and the implication of the tumor microenvironment in these processes. Using mouse mo-
dels and novel patient derived organoid models, we are defining the mechanism driving the
most aggressive HNC and developing this knowledge into translational tools to guide patient
management. In addition, we are applying novel functional genomics to identify genes invol-
ved in driving resistance to chemo and targeted therapies, to uncover biomarkers of treatment
response and new therapeutic targets. Overall, our goal is to improve patient survival and to
increase patient life quality.
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* Epigenetic characterization of oral tumors and their association with resistance to che-
motherapies and immunotherapies, identification of new biomarkers that predict res-
ponse: Oral squamous cell carcinomas are an aggressive type of HNC with 370.000 ca-
ses per year and 50% 5-year survival rate. This is due to the lack of understanding of the
biology of the disease and, in consequence, sufficiently efficient therapies. In this line,
we are carrying out an epigenetic characterization of these tumors, analyzing characte-
ristics such as their transcriptome and enhancer landscape using novel massive sequen-
cing techniques on patient samples. Through bioinformatics analysis and monitoring
the evolution of patients, we uncovered a population of cancer cells that associates with
the most aggressive cancers and predicts patients with worse outcomes. Currently we
are evaluating the translational impact of these findings. This research line is funded by
CP19/00063 and PI20/00329 (ISCIl) and a Luis Alvarez PI5102 grant (FIBHULP).

e Search for vulnerabilities in oral carcinoma cells using functional genomics. To define
the vulnerabilities of tumor cells, our group has established CRISPR/Cas? screens to
evaluate the function of genes involved in the response to different therapies such as
chemotherapies or immunotherapies. These screens, which target all protein-coding
genes, are allowing us to identify in an unbiased way mechanisms of action that will
allow us to understand how cells survive chemotherapy or how they are able to escape
the action of the immune system. In this way, we will be able to reuse drugs already
approved for these targets or design new ones that will allow us to improve the quality
of life of patients with oral tumors. This research line is funded by CP19/00063 and
P120/00329 (ISCIII).

* The implication of the tumor microenvironment in the acquisition of metastatic capacity
of oral tumors. In this research line we are analyzing the connection between tumor
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microenvironment and the induction cancer progression programs. To this end, we are
using novel co-cultures of paired organoids and TME cells from patients and mea-
suring the influence at the level of chromatin remodeling and gene expression. This
research is financed by an international competitive grant funded by the Worldwide
cancer research and Scientific Foundation of the “Asociacion Espafiola Contra el Can-
cer” (WWRC-23-0272), and FIBHULP Luis Alvarez grant.

¢ Salivary glands malignancies. Salivary gland tumors are rare tumors that account for 5%
of head and neck tumors. Their histological diversity and the lack of knowledge of the
molecular basis of the disease make their treatment complex. Using NGS techniques
we are characterizing the mutations, methylation profiles and tumor heterogeneity of
these tumors to identify biomarkers of progression, mutations with targeted therapies
and possible targets within the tumor microenvironment. Funding P122/01512, (ISCIII)
and Gilead (GLD22/00166).

¢ Study of mechanism of initiation and progression of cutaneous squamous cell carci-
noma (cSCC): In this research line, we are exploring the function of several tumor sup-
pressor genes and how their loss of expression affects the composition on the tumor
microenvironment and the response to therapy. This project is done in collaboration
with L. Sastre, at IIBM Alberto Sols.

* Application of 3D Medicine in the planning and treatment of head and neck cancer.
Virtual design and segmentation of facial structures for generation of biomodels, cut-
ting guides and custom implants. Surgery and personalized medicine. Mutua Madrilefia
2022 grant funding.

¢ Use of radiotracers and fluorescence with indocyanine green for sentinel node detec-
tion in squamous tumors and melanoma of the head and neck.
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