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Hierarchical nanotube self-assembly by DNA minor
groove binding ligand DB921 via alkali halide

triggering
Self-assembling systems comprise of materials that enable complex structures to form from molecular build-
ing blocks without external impetus. In particular, the chemical and physical properties of the self-assembled
structure are encoded in the corresponding characteristics of the building blocks, thereby offering the po-
tential for rationally designed materials with properties that are tailored to specific applications. However,
the assembly process is often driven by a subtle interplay of multiple intermolecular forces such as electro-
statics, hydrogen bonding, and solvent interactions. Any control and rational design is thus predicated on
a thorough understanding of these fundamental driving interactions. We describe a novel self-assembling,
supramolecular nanotube system formed by a heterocyclic cationic molecule, DB921 [1]. Our structural char-
acterisation work via small-angle X-ray/neutron scattering (SAXS/SANS) along with cryo-transmission elec-
tron microscopy, evidence a hierarchical assembly mechanism via helical intermediates that is triggered by
the addition of alkali halide salts. It is thus proposed that the primary driving interactions for the assem-
bly are ionic interactions and the formation of aromatic pi-pi stacking interactions. Importantly, it is found
that this alkali halide provides a convenient handle for modulating key properties of the system. Our time-
resolved SAXS studies highlight a critical anion concentration above which the rate of self-assembly is greatly
enhanced, whilst altering the choice of the halide anion between chloride and bromide results in different nan-
otube diameters.

1. R. Mizuta et al., Nanoscale 10 (2018), 5550-5558.
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