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Development of small molecular ligands for simultaneous binding to the multiple
sites of DNA

Sasaki, Shigeki
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DNA repeat expansion disease is a class of human genetic disorders that
arise from the vastly repeated DNA sequence such as three or five nucleotides. This study has aimed
at the development of small molecular ligands that have low affinity to a single site but
nonetheless, they accumulate to a multiple sites or repeated DNA site. Evaluation of cooperative
binding has been investigated using the restriction enz¥me Accll and DNA containing its substrate
sequence. The ligands used in this study include natural product Chrmomycin A3 and the
structure-simplified anthracenone derivatives. In conclusion, we have successfully demonstrated that

the new synthetic ligands exhibit cooperative binding to the DNA with the multiple sequence.
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Chromomycin Az (CMAz)

GC(1)

5’ -AGATACATTATTTAGTAATTAAACGCGATATTCATTAAAATCTATATTTG
3/ -TCTATGTAATAAATCATTAATTTGCGCTATAAGTAATTTTAGATATAAAC
GC(2-5)

5/ -AGATACATTATTTAGTAATCGCGITAAACGCGATTCAAAATCTATATTTG
3/ -TCTATGTAATAAATCATTAGCGCAATTTGCGCTAAGTTTTAGATATAAAC
GC(3-5)

5/ -AGATACATTATTTACGCGITAAACGCGATATTCGCGAAAATCTATATTTG
3/ -TCTATGTAATAAATGCGCAATTTGCGCTATAAGCGCTTTTAGATATAAAC
GC(5-5)

5’ -AGATACGCGATTTACGCGTITAAACGCGATATTCGCGAARAATCCCGATTTG
3’ -TCTATGCGCTAAATGCGCAATTTGCGCTATAAGCGCTTTTAGCGCTAAAC
GC(5-3)

5’ -AGATCATATCGCGATACGCGAAACGCGATACGCGIAACGCGATACTATTG
3’ -TCTAGTATAGCGCTATGCGCT TTGCGCTATGCGCATTGCGCTATGATAAC
GC(5-1)

5/ -AGATACATTATTTCGCGACGCGACGCGACGCGACGCGAAATCTATATTTG
3/ -TCTATGTAATAAAGCGCT GCECTGCGCTGCGCTGCGCTTTAGATATAAAC
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Fig. 1. Accll inhibition assay with CMA3.
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Fig. 2. Accll inhibition assay with 2 for the DNA
substrates with the five (A/T) intervals between
the (CGCQ) sites.
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Fig. 3. Accll inhibition assay with 3 and 4 for the
DNA substrates with five (CGCG) sites and
varying (A/T) intervals.
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Fig. 4. Inhibition of the transcription of the DNA
with the T7 promotor sequence by the ligands..

T7- CGCG

3 GC(5-5)

Chromomycin A3
DNA
CMA3

DNA

1
Murase H. Noguchi T. and Sasaki S. Evaluation
of simultaneous binding of Chromomycin A3 to
the multiple sites of DNA by the new restriction
enzyme  assay, Bioorg. Med. Chem.

Lett. ,(2018). DOI:https://doi.org/10.1016/j.bmcl.
2018.04.013

7
L. Ting Wu
2017 11 25 26
34
2. Hirotaka Murase, Tomoharu Noguchi,

Gentaro Wakisaka,Ting Wu, Shigeki Sasaki,
Evaluation of cooperative binding of the



smallmolecule ligands to DNA repeating
sequence, 2017 11 14-16, The I1st
Annual Meeting of Japan Society of Nucleic
Acids Chemistry.

DNA
,2017 1 54
DNA
2017
137
, DNA
10
DNA
2016
10
11 2016

http://bioorg.phar.kyushu-u.ac. jp/index

.html

o

SASAKI, Shigeki

@

®

*

10170672



