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Drug platform

Incorporating a pNO2-
modified phenylalanine 
amino acid into an 
antigen to produce a 
more immunogenic 
protein for vaccine 
development

Site-specific incorporation of a chemically altered amino acid into 
an immunogenic protein may be a useful strategy for producing 
vaccines against cancer, infectious diseases and other disorders. In a 
proof-of-concept study, mice treated with a murine tumor necrosis 
factor-α (TNF-α) that had a tyrosine residue at position 86 replaced 
by a pNO2-modified phenylalanine residue had higher survival rates in 
response to lipopolysaccharide challenge than mice receiving phosphate 
buffered saline (PBS) or wild-type murine TNF-α. Serum titers from 
mice injected with the modified immunogenic TNF-α showed better 
antibody response against both wild-type and modified TNF-α proteins 
than serum from mice injected with PBS, wild-type TNF-α or TNF-α 
modified with natural phenylalanine at residue 86. Next steps include 
extending the experiments to other TNF-α-dependent disease models.
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