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Design of ssDNA Micelles and Nanotubes for Targeting Cancer
In my group, we design peptide- or aptamer- functionalized nanoparticles for targeting
cancer. In this presentation I will discuss our efforts to target a molecule called fractalkine
with aptamer-amphiphiles. Fractalkine bears potential for novel therapeutics due to its
unique structure and its central role as a mediator of human disease processes such as
inflammatory and neoplastic disorders and neurodegenerative diseases. Currently, no
therapeutics targeting fractalkine exist. We have recently developed a ssDNA aptamer that
binds to fractalkine, and formed micelles out of aptamer-amphiphiles. Our work shows that
we can successfully target fractalkine with our ssDNA micelles both in vitro and in vivo in a
mouse model of colon cancer, thus providing opportunities to use fractalkine as a molecular
target in different diseases. I will also discuss how we design ssDNA-amphiphiles that selfassemble into supramolecular nanostructures with non-spherical geometries, such as ssDNA
nanotubes, and how we use these ssDNA nanotubes to target glioblastoma multiforme
(GBM), the most common form of primary brain cancer, in vitro and in vivo in an orthotopic
mouse model of GBM.
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