MD Simulations of self Assembling Nanotubes using Drug Amphiphiles
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Supramolecular assemblies have applications in many fields, including drug delivery, tissue
engineering, catalysis, nanoelectronics, etc. Drug amphiphiles (DAs) are a new class of prodrugs
that can self-assemble into nanotubes. The Cui laboratory has designed a drug amphiphile
containing camptothecin with better biological activity (Cui et al., JACS, 2019). Our laboratory
has characterized the initial stages of the assembly of these DAs using advanced sampling
methods in molecular dynamics (Tang et al., JCIM, 2023). Here, we report MD simulations of a
new set of DAs with two different linker types. Experimental findings show that these new DAs
form nanotubes of varying diameters, with one of the DAs suggested to form a bilayer nanotube.
Molecular dynamics simulations suggest that the type of linker used can change the inter vs.
intramolecular stacking of the drugs. We are also working to automate the setup of these DAs in
tubular morphologies to perform multiple sets of molecular dynamics simulations, to compare
with experimentally reported results. These MD simulations will add insight into how DA linker
chemistry affects the morphology of the resulting supramolecular nanotube.
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