Protein-targeted Corona Phase Molecular Recognition
Technology #18316

Applications
This invention is applicable to any research-- industrial, medical, clinical, or otherwise-- that would
require high-throughput screening with the goal of ﬁnding an optically active nanoparticle that is
able to recognize a speciﬁc biological molecule. It can replace macromolecule detection methods
and protein assays both in vitro and in vivo, such as ELISA or lateral ﬂow strips,
immunohistochemistry, and protein-resin binding, for real-time diagnostics. It can also be used
therapeutically to block receptor-ligand interactions.

Problem Addressed
Currently, the most advanced, widely-used molecular recognition schemes involve natural systems,
including antibodies and aptamers. Natural recognition schemes are limited by the need for a living
organism or by problems such as degradation, instability, cost, and production scale that natural
recognition schemes face. Synthetic recognition schemes such as molecular imprinting have been
able to recognize small molecules, but no method for identifying macromolecules has been
successful.

Technology
This invention introduces a novel synthetic recognition scheme for macromolecules that, unlike
natural systems, is not constrained by cost or production scale and can withstand long-term storage.
The synthetic recognizer is comprised of a single-walled carbon nanotube (SWCNT) with adsorbed
heteropolymer on its surface. This is achieved through the dialysis of a surfactant-SWCNT suspension
in the presence of the heteropolymer for wrapping exchange. The hydrophobic segments of the
polymer are adsorbed onto the hydrophobic surface of the SWCNT. This pushes the hydrophilic
portions into the surrounding solution, forming a corona phase that is unique to the conﬁguration of
the heteropolymer and capable of recognizing target analytes. Previous work has demonstrated that
these sensors are capable of recognizing small molecules, such as riboﬂavin, L-thyroxine, and small
neurotransmitters, and a recent screen has suggested that they are also capable of recognizing
macromolecules. Of 14 protein analytes and 20 distinct SWCNT corona phases screened, a particular
corona phase molecular recognition (CoPhMoRe) scheme using SWCNT suspended in a phospholipidPEG construct was discovered to be capable of recognizing ﬁbrinogen, a blood plasma
macromolecule protein. Screening for binding was accomplished through detecting spectral changes
corresponding to analyte binding, such as ﬂuorescent intensity and emission wavelength modulation,
both of which are fast and easy to perform. Atomic force microscopy, quartz crystal microbalance
with dissipation measurements, and kinetic measurements all suggest that ﬁbrinogen physically
binds to the CoPhMoRe phase owing to a unique 3D interaction between the conformation of the
corona phase and the ﬁbrinogen molecule. Since even such a small screen was capable of identifying
the strong binding speciﬁcity of a particular corona phase to a macromolecule, future screens will
likely identify many other such interactions.
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Advantages
High speciﬁcity macromolecule recognition
Fast screening for macromolecule binding to corona phase
Applicability to in vivo and in vitro screening assays and therapeutics
Stable, cost-eﬀective, and mass-producible
Can be applied to small molecule recognition as well
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