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Abstract: Lack of personalized treatment in different melanoma stages is an important issue facing
public health programs. The complexity of the disease implies several specialties of physicians and
researchers. Therefore, the multi, inter-, and trans-disciplinary approach to melanoma is essential.
Valuable scientific information was acquired on immune mechanisms involved in melanoma growth,
allowing the development of immune-related drugs (ipilimumab, nivolumab, pembrolizumab), but still,
a percentage of patients do not respond and/or gain resistance to these new therapies. Thus, a better
understanding of immune mechanisms in melanoma and finding immune markers that predict response
to a specific (immune)treatment is wanted. Mature dendritic cells (DCs) process antigens (Ag), and this
function is essential for initiating an effective immune response. Based on our findings, new research
avenues that focus on the antigen-presenting cells (APCs) compartment can be a nodal point of immune
response in melanoma. As Langerhans cells (LCs) sustain the immunological synapse within the tumor
and are actively involved in the specific anti-tumoral response, this APC can control the local anti-
tumoral response and hence the immune-therapy efficacy. The dual role of DCs is still to be explored.
Hence immature DCs do not present Ags and can suppress antitumor T-cell activity. Even mature,
functional DCs without appropriate costimulatory molecules can generate pro-tumoral reactions. One
of the latest emerged hallmarks of cancer is “avoidance of immune destruction” and there is an increased
possibility that LCs encompass the disease-specific “avoidance” predictive markers that can identify
common features of histologically/genetically different melanomas. Moreover, establishing an APC
pattern of immune response in melanoma patients can lead to the development of improved immune-
therapies treatments based on the blockade of the immune hindrance of Ag presenting functions and/or
of activation of the LC functions.
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