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Synthesis of one-dimensional molecular nanocarbons for nucleic acid delivery

Amaike, Kazuma
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One-dimensional molecular nanocarbons were synthesized as new nucleic acid
transporters. The molecular design of the nanocarbons involved the introduction of cationic
substituents (amino groups) into the molecular nanocarbon to promote electrostatic interaction with
nucleic acids. For the synthesis of one-dimensional molecular nanocarbons, we attempted to
syntﬂegize them by covalently elongating them in one dimension and by using supramolecular chemistry

methods.

In the covalent bonding method, we succeeded in synthesizing aromatic polymers using dendrimers with
amino groups at the tip structure as carriers. In the supramolecular chemistry method, aromatic
aminoazo compounds were synthesized to form molecular assemblies with high aspect ratio.



(Nat. Nanotechnol. 2019, 14, 456; ChemBioChem 2006, 7, 239)
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Evaluation of DNA transport activity and cytotoxicity
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using high throughput screening

KTU059 KTU207 1 2 3 4 5 6 7 8 9 10
R=2 | 275 | 384 274 | 257 | 240 | 426 | 308 | 264 | 274 | 265 | 261
R=5 | 410 394 | 362 | 243 | 562 | 296 | 265 | 276 | 254 | 278
R=10 4.51 5.47 2.40 6.54 3.40 2.87 2.53 2.61 3.02
R=20 4.94 6.36 247 6.83 | 4.15 2.86 256 2.63 3.19
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*DNA delivery activity is expressed as
Logia (luminescence intensity) (RLU)

pH



Dominik Zetschok

16

2022

448

2023

Kazuma Amaike, Erika Kato, Miu Fukatsu, Dominik Zetschok, Luca Hagemeyer, Atsushi Usami, Hayato Yamada, Kenichiro Itami

Nucleic acid delivery using cationic polycyclic aromatic hydrocarbons

IKCOC-15

2023







