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Precise Design and Evaluation of Nucleic Acid-Covered Nanostructures with
Self-Immolation Reaction Responding to External Stimuli for Development of
Nano-Ophthalmic Drugs
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This study aims to develop reduction-responsive DNA-based nanostructures
with a core of self-immolative poly(carbamate) (PC) derivative for highly efficient nano-ophthalmic
drugs. We first prepared nucleic acid-covered nanostructures containing a disulfide-terminated PC
derivative core. Dynamic light scattering measurements showed that treatment with a reducing agent
induced self-immolation reaction of PC derivatives in the nanostructures. We also found that the
nanostructures exhibit high colloidal dispersibility when sugar protrusion structures are introduced

into the outermost nucleic acid layer on the gold nanoparticle surface. Using this phenomenon, the
colorimetric enzymatic activity of tumor biomarkers was successfully demonstrated. This technology

can allow to create an attractive nanotechnology for highly efficient delivery of nucleic acid drugs
and diagnosis of ophthalmic tumors.
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Scheme 1. Preparation of self-assembled nanostructures composed of a dense DNA shell surrounding a
reduction-responsive PC derivative core.
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Figure 1. 'H NMR spectra of (a) BuSS-PC-OH
and (b) BuSS-PC-CI in DMSO-d; at 25°C.
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Figure 2. DLS size distribution of nano-
structures (a) without DTT at 20-25°C and (b)
with DTT at 50°C for 2 weeks.

Ho OH

@polu . M)

voe Y@

.9° 4

. < Dispersion

1 Vo, Ngle

= S c3

(b) pGaA@~~"w

Dispersion
o,

\ .

Aggregation

Figure 3 Colorimetric assay of p-Gal
activity using AuNP-dsDNA-Gal.
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