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and often overlooked - challenge with these

nanoscale tools is understanding the fundamental mechanisms of interaction between the nanoprobe and
the system they are designed to query. When a nanoparticle enters a biological system, the surface becomes
rapidly coated with proteins to form the “protein corona”. Binding of proteins to the nanoparticle disrupts
intended nanoparticle functionality and leads to unpredictable in vivo outcomes (Fig. 1).

A comprehensive understanding of the protein corona remains a paramount barrier to successfully
implementing nanotechnologies within biological environments. Herein, | present multimodal
characterization of (i) protein corona composition on DNA-SWCNTSs in relevant biological media, (ii) timescales
and driving forces of formation, and (iii) kinetics of protein adsorption to DNA-SWCNTs in solution (Fig. 2). |
have optimized a platform to characterize protein corona composition formed on DNA-SWCNTs by proteomic
mass spectrometry to determine abundant and differentially enriched vs. depleted corona proteins.? By
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Figure 2: Studying characteristics of the protein corona formed on

nanoparticles will provide insight into the high failure rate of in vitro
validated nanobiotechnologies translated to in vivo application.

setting.*

Understanding the corona composition,
timescales and driving forces of formation, and
corona dynamics under relevant solution conditions informs design and synthesis of nanotechnology-based
tools applied in protein-rich environments. Although corona formation can impair nanobiotechnology
efficacy, it also presents an opportunity to create improved protein-nanoparticle architectures by exploiting
selective protein adsorption to the nanoparticle surface. In this work, | develop techniques and analyses that
directly characterize the in-situ protein corona microenvironment and employ this knowledge towards
rational design of nanobiotechnologies.
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