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Background 

Bleomycin is a clinically used metallo-glycopeptide antibiotic composed of distinct functional 
domains responsible for metal binding, DNA recognition, and cellular uptake. Its cytotoxicity 
arises from DNA strand cleavage mediated by metal-dependent radical formation, leading to 
apoptosis. Despite its clinical success, several aspects of Bleomycin’s mechanism including 
the metal exchange process and the structural basis of its selectivity remain poorly understood. 
The modular architecture of Bleomycin, however, provides a versatile scaffold for designing 
functional DNA-binding molecules with potential anticancer activity. Inspired by this distinctive 
architecture, the project aims to develop novel molecular designs that capture Bleomycin’s key 
functional features, enabling controlled metal coordination and DNA interaction in biological 
environments. These biomimetic constructs will be systematically synthesized and evaluated 
to investigate the relationships between structure, metal binding, and bioactivity. The insights 
gained are expected to advance the understanding of metallo-drug chemistry and guide the 
development of next-generation DNA-targeted therapeutics with enhanced selectivity and 
efficacy. 
 
Goal 

To restructure and modernize the conventional Bleomycin framework through biomimetic 
molecular design. The project aims to develop simplified and tunable bleomycin analogues 
that preserve the key metal-binding and DNA-interacting features of Bleomycin while offering 
improved control over metal coordination and bioactivity. This approach seeks to redefine 
classical metallo-drug design principles for next-generation therapeutics. 
 
Requirements for applicants 

1. Education: Master's degree in Chemistry or related discipline. 
2. Good knowledge of English, both verbal and written.  
3. CV and cover letter.  
4. Strong motivation and commitment.  
5. Collaborative team spirit. 
 


