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Abstract 
Bioconjugation technologies are rapidly shifting the paradigm of biotechnology and 
pharmaceuticals. Integration of different biomolecules is highly synergistic; for 
instance, the potency of drugs embedded in antibody-drug conjugates (ADCs) is 
dramatically increased than when it acts alone, making the ADCs become a game 
changer for the treatment of oncology diseases. However, current techniques in 
bioconjugation reveal several critical limitations as followed. 1) The covalent bond 
formation is chemo-selective, not site-selective, and typically, 2) site-specific 
bioconjugation relies on genetically engineered proteins, not native ones. Besides, 3) 
there can be unexpected conjugation at different sites, and 4) manufacturing 
complexity and lack of generality can be critical. In this talk, we present an 
aptamer-mediated, ultra-efficient and site-specific bioconjugation technique highly 
applicable for non-engineered proteins. As the bioconjugation reagent is composed of 
reactive moiety (modified base) and targeting carrier (aptamer), it performs a highly 
programmed action, “ultra-site-specific conjugation by molecular recognition.” In 
proving the superiority of our molecular recognition-based bioconjugation, we 
demonstrate its use for non-engineered protein labeling, including the production of 
homogeneous, well-defined ADCs that can maximize therapeutic efficacy. 
 


