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The spectrum of cell surface proteins (the surfaceome) is one of
the key focus of the drug industry, as 66% of approved human drugs
registered in the Drug Bank database target a protein on the cell-surface,
which makes the surfaceome of great therapeutical significance [1].
However, the comprehensive evaluation of the human surface protein
repertoire remains a major challenge and several methods are needed
to interrogate cell-surface proteins, in particular where low numbers of
cells are available.

The combination of gene expression analysis by next generation deep
sequencing of bulk RNA-sequencing and single cell RNA-sequencing,
integrated with cell-surface protein expression by proteomics, could
potentially overcome inaccurate predictions of human cell-surface
genes. This approach could avoid relying on an assumed correlation
between mRNA levels and effective protein expression and define the
cell proteome, including those proteins that are located on the cell
surface.

The most advanced NGS-based technologies for transcriptomics
are now focused on the analysis of individual cells and allow the
characterization of surface markers of rare cell types or subgroups
of cells [2]. Moreover, in the past years, proteomic methods have
increased their sensitivity, which lead to substantial improvements in
mass spectrometry applications [1].

Finally, this approach could constitute a systemic method for
target discovery to design novel targeted therapies in cancer and could
be particularly useful in the field of immunotherapy and engineered
cellular therapies.

Immune cell therapy has made astonishing progress in several
cancers, including hematological malignancies and comprises
engineered T-cell receptor (TCR), tumor-infiltrating lymphocytes
(TILs), cytotoxic T lymphocytes (CTLs), natural killer (NK) cells
and chimeric antigen receptor (CAR)-T cells, among others [3].
Importantly, the success of cellular therapy in treating patients is
attributable to the antigen choice, which should be ideally a cell surface
protein uniformly and strongly expressed in the targeted cancer
cells [4]. Other approaches such as multipeptide vaccine provided
proof of concept of safety and immunogenicity using cell surface
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antigens expressed in vivo in malignant glioma [5]. Similarly, the
characterization of the full repertoire of tumor antigens may provide
more effective immunotherapies with individualized vaccinations,
as it has been shown for the Glioma Actively Personalized Vaccine
Consortium (GAPVAC) [6].

In addition, one of the major challenges is inter and intra-tumor
heterogeneity, as antigens are highly heterogeneous between different
patients suffering from the same tumor and not all tumor cells uniformly
express the same surface antigens. Together with targeting cancer cells,
multi-targeted approaches could be envisaged, by inhibiting cells of the
tumor microenvironment, such as pro-tumoral macrophages [7].

Conclusion

In conclusion, we should not underestimate the importance of the
target discovery phase as a critical step to choose a well-selected antigen
for novel targeted therapies, to reduce side effects and to maximize
anti-tumor efficacy. In this respect, extensive preclinical investigation
combining an interdisciplinary approach across bioinformatics and cell
biology/cell engineering on the selected antigen is imperative.
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