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Introduction

Head and neck squamous cell carcinoma (HNSCC; Figure 1) has high incidence and HNSCC subtypes
recurrence rates. From previous studies, we observed that the morphologic pattern

known as tumor budding (TB) and a grading system based on TB and cell nest size |

(referred to as the cellular dissociation grading; CDG) exhibited a significant Nasal cavity and nasopharyngeal
association with downregulation of immune cell infiltrate (CD3, CD8, and FoxP3- Oral cavity and lip

positive T-cells) as well as low expression of HLA in INF- y. These findings suggest Oropharyngeal

that morphologic patterns like TB and CDG, along with tumor stroma, hold promise as
potential biomarkers for immunotherapy. We have Investigated HNSCC tissue
heterogeneity using mass spectrometry imaging (MSI) to identify potential molecular
markers for a better disease stratification.
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I\/I et h O d S Figure 1. HNSCC subtypes according to anatomical location.

Following clinico-pathological diagnosis, next generation sequencing, and immunological evaluations, the samples (n=48, with three or four replicates per
patient), assembled in four TMAs, were adhered to ITO glass slides. After deparaffinization and re-hydration, the samples were submitted to tryptic
digestion, followed by matrix application using an HTX TM sprayer. The mass spectrometry proteomic data was recorded using a RapifleX MALDI-TOF
Instrument (Bruker) in the m/z range 600-3200. Following data acquisition, the tissue sections were stained using hematoxylin and eosin and scanned
using a digital slide scanner (Aperio AT). Regions of interest (tumor and stroma) were annotated by a board certified pathologist. Data analysis was carried
out using SCILS Lab. Features of interest were identified from MS/MS (timsTOF, Bruker) on-tissue fragmentation.
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fragmentation spectra were used for identification of the parent proteins.

Conclusions

Our results demonstrate the potential of MALDI imaging as a valuable tool for aiding in the stratification and prognostication of HNSCC. Based on our
current morphomolecular characterization and the proteomic data we have collected, we have identified multiple peptide signatures that can be utilized for
carcinoma identification, tumor grading, and tumor budding characterization. Validation by immunohistochemistry is pending.
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