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Abstract: Immunotherapy based on anti-PD1 antibodies has improved the outcome of advanced
melanoma. However, prediction of response to immunotherapy remains an unmet need in the
field. Tumor PD-L1 expression, mutational burden, gene profiles and microbiome profiles have
been proposed as potential markers but are not used in clinical practice. Probabilistic graphical
models and classificatory algorithms were used to classify melanoma tumor samples from a TCGA
cohort. A cohort of patients with advanced melanoma treated with PD-1 inhibitors was also analyzed.
We established that gene expression data can be grouped in two different layers of information:
immune and molecular. In the TCGA, the molecular classification provided information on processes
such as epidermis development and keratinization, melanogenesis, and extracellular space and
membrane. The immune layer classification was able to distinguish between responders and non-
responders to immunotherapy in an independent series of patients with advanced melanoma treated
with PD-1 inhibitors. We established that the immune information is independent than molecular
features of the tumors in melanoma TCGA cohort, and an immune classification of these tumors was
established. This immune classification was capable to determine what patients are going to respond
to immunotherapy in a new cohort of patients with advanced melanoma treated with PD-1 inhibitors
Therefore, this immune signature could be useful to the clinicians to identify those patients who will
respond to immunotherapy.
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