Development of a Light-Controlled Nanoplatform for Direct

Nuclear Delivery of Molecular and Nanoscale Materials
Ya-Xuan Zhu, Hao-Ran Jia, Guang-Yu Pan, Nathan W. Ulrich, Zhan Chen,* and Fu-Gen Wu*

Speaker : % 3 % Advisor: ¥Rk B Date:2019/04/29

ABSTRACT:

Nanosystems with unique physical and biological properties have been extensively explored for cancer
targeted intracellular delivery of small-molecular chemotherapeutic drugs. After entering tumor cells, they
need to be further delivered to the nucleus for actions. However, due to the limited size of nuclear pores (9—
12 nm), the nuclear membrane remains a difficult barrier to many nucleus-targeting agents.

Recently, Wu and co-workers developed a general pH-responsive nanocomposite for intra-nuclear transport
of both molecular compounds and large sized nanoparticles by disturbing the membrane integrity upon light
irradiation (Fig. 1). This platform were formed by self-assembly of a polyamine-containing POSS unit, a
hydrophilic PEG chain, and the hydrophobic photosensitizer RB (denoted as PPR NPs). Confocal
fluorescence imaging showed that PPR NPs mainly located in lysosomes after cellular internalization. After
mild light irradiation, however, PPR NPs effectively disrupted lysosomal structures by singlet oxygen (10,)
oxidation and enabled further disruption of the membrane integrity and promoted their final nuclear entry.
Compared to traditional strategies for nuclear delivery, this highly controllable nanoplatform avoids
complicated modification of nucleus-targeting ligands.

Fig. 1 Schematic diagrams showing the light/pH-responsive nuclear delivery strategy based on self-
assembled nanoparticles.
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