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Breast cancer is the third most common cancer to cause deaths in all population and the second in women in UK,
but with much lower 5 years survivals rates than other developed countries. Although enhanced permeability and
retention (EPR) effect was previously demonstrated in anti-cancer macromolecules delivery in a tumor selective
manner [1, 2], vectors that are highly selective and well permeable into tumors are strongly desired for early
detection, diagnosis and clinical treatments. Since the statement of genetic central dogma [3] has made the gene
function studies possible [4], such vectors are hoped to be potentially applicable in genetically affected diseases
with efficient nucleic acids (NAs) delivery into targeted cells. As the most powerful tools in DNA transfection [5],
viruses are excellent models to mimic for synthetic non-viral vectors design. Since late 90s, polymersomes have
been proposed as platform for drug delivery systems [6, 7]. Polymersomes are closed vesicles (40-400nm in
diameter) produced from the self-assembly of amphiphilic block copolymers in aqueous solution, which could be
designed to be biocompatible and potentially biodegradable [8]. Considering their relatively robust membrane,
kinetic stability, and stealth property, polymersomes were suggested to be more promising in the intercellular or
intracellular delivery of macromolecules in live cells, and the determination of micro-studies compared to natural
lipids [9].
Herein, we are aiming to discover the most optimal synthetic vectors to target breast cancer cells both in vitro and in
vivo, and efficiently deliver DNA and/or DNA complex into nucleus as a new method to treat breast cancer by
mimicking the natural viral infections. Breast cancer cell targeting will be achieved by conjugating specific ligands
onto the polymersome surface at suitable intensity, while encapsulated DNA is decorated with condense
components and nuclear localization sequence for nucleus entry.
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