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Abstract: Introduction: Unnatural amino acids (UAAs) share the same basic structure as
proteinogenic amino acids. However, UAAs permit additional functions and applications to
proteins due to their different side chains. Recent UAA applications include using fluorescent UAAs
to label proteins. The UAA system provides an alternative method to traditional protein labeling
mechanisms (antibodies, GFP, and tags, such as HA and HIS), which can affect protein functionality
and topology. The purpose of this study was to visualize the hepatitis C virus (HCV) core protein
using the fluorescent UAA Anap (3-[(6-acetyl-2-naphthalenyl)amino]-L-alanine). Methods: Huh-7.5
cells were co-transfected with HCV core plasmids containing amber stop codons at various
positions throughout the coding sequence and a second plasmid encoding the orthogonal
tRNA/synthetase pair that facilitates Anap incorporation. Three days post transfection, cells were
stained for core protein and lipid droplets (LDs) and visualized using immunofluorescence or
confocal microscopy. Results: We have optimized transfection protocols for the efficient expression
of the tRNA/synthetase pair required for Anap incorporation and are able to visualize our core
mutant proteins containing Anap. We have successfully substituted Anap into 11 different positions
within the core, including substitutions for tryptophan, tyrosine, and phenylalanine residues. In
addition, we have shown that our core mutants associate with cellular LDs, suggesting that the
incorporation of the UAA did not disrupt core protein expression, stability, or cellular localization.
Conclusions: We have demonstrated the establishment of a UAA incorporation system in an HCV
protein without any obvious impact on core protein function. The ability to label viral proteins using
fluorescent UAAs eliminates the requirement of antibodies or tags for protein visualization. In
conclusion, the UAA system is a useful method to study HCV proteins and can potentially be used
to label viruses for live cell and animal studies.
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