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Development of a novel plastic nanomedicine for anti-angiogenic cancer therapy.

Koide, Hiroyuki
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Synthetic polymer hydrogel nanoparticles (NPs) capable of capturing and/or
releasing target biomacromolecules are of interest as alternative bioaffinity ligands. Recently,
poly-N-isopropylacrylamide (pNIPAm) based NPs have been prepared with the capacity to bind and neutralize
the hemolytic toxin melittin. These NPs were found to neutralize the toxicity of melittin in vivo. Here,
we focused on developing a synthetic NP for anticancer therapy by capturing and inhibiting the vascular
endothelial growth factor (VEGF). NP affinity for VEGF165 was found to be very sensitive to the relative
amounts of functional monomers. An optimized NP containing sulfated N-acetylglucosamine monomers strongly
inhibited VEGF165-dependent VEGFR-2 phosphorylation and cell growth in vitro.
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Figure 1. Quartz crystal microbalance (QCM)
analysis of VEGF 5 —NP interaction.

Surface of QCM was functionalized with
VEGF¢s and solutions of NPs containing
various amounts of 3,4,6S-GIcNAc were added
to the QCM cells. Purple; 0% 3,4,65-GlcNAc
NPs, red; 1.7% 3,4,6S-GlcNAc NPs, blue; 5%
3,4,65-GIcNAc NPs, green; 10% 3,4,6S-GlcNAc
NPs.
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Figure 2. Inhibition of VEGF4s-dependent
cell growth by 1.7% 3,4,6S-GIcNAc NPs.

HUVECs were seed on gelatin-coated 96
well plate. Then, the culture medium was
changed to endothelial basal medium-2
without fetal bovine serum and growth factors.
Twelve hours after the changing of medium,
the cells were treated with 1.7%
3,4,65-GIcNAc NPs and VEGF 45 (20 ng/mL)
for 48 h. Tetracolor ONE™ was added to
each well in accordance with the
manufacturer's instructions. The amount of
formazan formed in 3 h was measured.
Significant differences: * p<0.05 and ***
p<0.001 vs. 0 pg/mL.
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Figure 3. Inhibition of VEGF¢s-dependent
VEGFR(Tyrgs;)-2 phosphorylation by 1.7%
3,4,65-GlcNAc NPs.

HUVECs were seeded onto 6 well plates and
incubated overnight. Then, the culture
medium was changed to EBM-2 that is not
containing any growth factors and serum.
Twelve hours after the medium change, cells
were incubated with EBM-2 containing 20
ng/mL of VEGF 45 and different concentration
of 1.7% 3,4,6S-GlcNAc NPs for 2 h at 37 °C.
The cells were then lysised. The cell extracts
were separated by SDS-PAGE. Western
blotting was performed with anti-B-actin,
anti-VEGF  receptor-2  or  anti-pVEGF
receptor-2 [Tvr 9511.
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