A Proteomic Approach to Discovering Tumor Specific Peptides for Cancer Immunotherapy
Lin Xie

Briarcliff High school, Briarcliff Manor, NY

Mentor, Dr. Robert Salzler Regeneron Pharmaceuticals

One of the greatest challenges in cancer immunotherapy is to identify cancer specific antigens. Ideal cancer antigens
are membrane proteins, but 90% of cancer specific proteins are intracellular, and inaccessible to antibodies.
Intracellular tumor specific proteins are processed as peptides and presented by Human Leukocyte Antigen (HLA)
on the cell surface as peptide-HLA complexes, which can serve as cancer specific antigens. MAGE-A3 is an
intracellular cancer protein present in about 60-70% of melanoma patients. There are thousands of other intracellular
proteins, and the delineation of the specific processes of proteolysis and peptide presentation remain elusive. The
objective of this study was to use mass spectrometry to identify and quantify the specific peptides derived from
MAGE-A3 presented by HLA. HLA peptides are isolated using an optimized workflow including
immunoprecipitation. Reverse phase separation detects more than 3,000 unique HLA peptides in a single mass
spectrometry analysis, and a MAGE-A3 peptide was identified via Mascot Distiller Database. Using a more sensitive
targeted analysis monitoring only the MAGE-A3 peptide, we successfully quantified the copies/cell present on the
surface. In summary, tumor specific MAGE-A3 HLA-peptides were successfully isolated, identified, and quantified,
which can be used to generate bispecific antibodies for cancer immunotherapy and to be tested in vivo and clinical
trials.






