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Efficient functional design of artificial DNA using order-N elongation method

ORIMOTO, YUUICHI

3,400,000

Elongation ELG
ELG
ELG

We aim to develop a new theoretical method to design functions of artificial DNA
(ADNA) using our developed linear-scaling elongation (ELG) method. In the ELG method, the electronic
structure of a large system can be elongated sequentially with keeping hi?h computational accuracy. For
the purpose, a “ property optimization ELG method” was developed and applied to the optimization of
non-linear optical properties in DNA. It was found that the method can automatically choose appropriate
base pair unit for each ELG step according to an optimization condition defined in advance. Then, its
effectiveness was confirmed by test optimizations. Furthermore, we obtained useful knowledge for the
functional design by investigating the change in frontier orbitals of various chemically-modified ADNAs,
pitch angle dependence of magnetic property in metal-mediated ADNAs, and so on.
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