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3. BARABARF — ADEMEIE

This year we optimized design strategies and synthesized DNA-appended AuNP and
chaperonin GroEL monomer building blocks. By using these building blocks, we achieved the
preparation of desired comonomers and optimized purification methods. In a
proof-of-concept study, we observed that the comonomers can be further assembled into
higher-order nanostructures.

Synthesis of monomer building blocks.
DNA-appended AuNP (AuNPpna); Following a previously established method, we prepared

a dense layer of 15-base-long DNA on the surface of AUNP. To investigate the possible effects
of AuNP size on the construction of supramolecular frameworks, we prepared AuNPpya with
average diameters 5, 10, 20 and 30 nm. DNA-appended GroEL (GroELpya); Chaperonin

GroEL is a cylindrical protein with high structural stability against genetic mutation, chemical
functionalization and temperature. We conjugated 15-base-long DNA onto the apical domains
of a cysteine-mutated GroEL via thiol-maleimide reaction. Because of the multiple cysteine

moieties on both apical domains of GroEL, a maximum of 28 individual DNA strands can be

functionalized on each GroEL.

Construction of supramolecular framework
As the monomer building blocks, AuNPpna and GroELpy,, feature solution-exposed
complimentary DNA base pairs, conventional DNA hybridization methods such as a slow

thermal annealing of a mixture of monomer building blocks resulted in a GroEL layer on the
surface of the AuNPs (°™f-AuNP comonomer). We investigated two plausible approaches to
construct supramolecular frameworks; 1) one-pot synthesis using a mixture of AuNPpya,
GroELpna and a linker DNA; 2) Stepwise approach using purified “®"AuNP comonomers and a
linker DNA. In both approaches, we observed large aggregates in the reaction mixture, as
observed by dynamic light scattering studies, and micrometer-sized assemblies in
transmission electron microscopy images.



