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Research Focus
Nanoscale organization of bio-macromolecules is crucial for numerous key biological 
mechanisms, including antigen recognition by B-cell receptors as part of the adaptive immune 
response, pathogen entry into cells, and cell signaling, among others. The ability to organize 
macromolecules at the nanometer scale to mimic specific protein assemblies will both enable a 
better understanding of natural molecular mechanisms, and allow the synthesis of new 
biomimetic system and biomedical devices.

The main goal of my laboratory is to investigate fundamental questions about the role of Bio-
macromolecules nanoscale organization in cell membrane interaction. We are developing 
biomimetic DNA-based nanoarchitectures to examine the role of antigen valency and 
organization in B-cell activation, which will aid the development of novel, efficacious vaccines. We 
are also designing nanoparticles and nanostructured hydrogels that mimic the presentation of 
virus targeting moieties for the efficient delivery of various therapeutic cargos, and for control of 
cell behavior. 

Current Projects
	■ Design, assembly and functionalization of DNA based nanoparticles for spatially controlled 

antigen presentation toward vaccine platform development.

	■ Design of synthetic biology tools for nanoscale study of protein/membrane interactions.

	■ Development of nanostructured DNA hydrogels for biomedical applications.

	■ Multifunctional nanoparticles for targeted nucleic acids delivery. 
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