
vWe evaluated the site-specific labeling of 
tyrosine residues employing 4-phenyl-3H-
1,2,4-triazole-3,5(4H)-dione (PTAD) as the 
bioconjugation reagent.

vOur study provides an extensive structural 
proteomics investigation of labeling tyrosine in 
samples of varying complexity ranging from 
peptides and proteins to cell lysates.

vWe used the tandem mass spectrometry 
experiments to locate and characterize the 
labeled tyrosine residues. 
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vThis works explores the utility of PTAD to tag 

tyrosine residues across peptides, proteins 
and cell lysates. 

vExperimental conditions were optimized to 
ensure optimal tyrosine conjugation keeping 
under consideration the potential for this type 
of biocompatible ene-ligation process to also 
be affected by hydrolysis. 

vUpon visualizing the tagged tyrosine sites in 
proteins, we found that a majority of the 
tagged tyrosine residues were located on the 
periphery of the protein.

vWe further aim to utilize the PTAD-based 
reagent to probe protein-protein interactions. 

REFERENCES
vAlvarez Dorta, D.; Deniaud, D.; Mevel, M.; Gouin, 

S. G. Tyrosine Conjugation Methods for Protein 
Labelling. Chemistry 2020, 26 (63), 14257-14269. 
DOI: 10.1002/chem.202001992.

vReeder, B. J.; Cutruzzola, F.; Bigotti, M. G.; 
Hider, R. C.; Wilson, M. T. Tyrosine as a redox-
active center in electron transfer to ferryl
heme in globins. Free Radic Biol Med 2008, 
44 (3), 274-283. DOI: 
10.1016/j.freeradbiomed.2007.06.030.

vDerkinderen, P.; Scales, T. M.; Hanger, D. P.; 
Leung, K. Y.; Byers, H. L.; Ward, M. A.; Lenz, 
C.; Price, C.; Bird, I. N.; Perera, T.; et al. 
Tyrosine 394 is phosphorylated in Alzheimer's 
paired helical filament tau and in fetal tau 
with c-Abl as the candidate tyrosine kinase. J 
Neurosci 2005, 25 (28), 6584-6593. DOI: 
10.1523/JNEUROSCI.1487-05.2005.

v Jones, L. H.; Narayanan, A.; Hett, E. C. 
Understanding and applying tyrosine 
biochemical diversity. Mol Biosyst 2014, 10
(5), 952-969. DOI: 10.1039/c4mb00018h.

ACKNOWLEDGEMENTS

vTyrosine residues are uniformly distributed in 
proteins, either on surface areas or embedded 
within hydrophobic cores.

vThey can be enriched and frequently serve as 
the strongest interaction points at protein 
interfaces, which are known as hot spots and 
bind small molecules, nucleic acids, or protein 
partners.

vSite-specific modifications of peptides and 
proteins by chemical bioconjugation provide 
valuable information about their biological 
function. 
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v We achieved the bioconjugation of tyrosine residue in intact peptides and proteins using PTAD 
in PBS buffer (pH 7.4) under physiological conditions, followed by their tryptic digestion, 
desalting, and MS analysis. 

v PTAD labeling of tyrosine residues was validated using proteome discoverer software. 

Fig 1: Schematic representation of tyrosine labeling using PTAD


