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Molecule selection and optimization of highly active antisense DNA and
determination of absolute configuration of phosphorus atoms

WADA, TAKESHI
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Phosphorothioate nucleic acids in which sulfur atoms are introduced to
internucleotidic phosphodiester linkages are widely used as nucleic acid drugs in order to enhance
the stability in vivo. However, they are a mixture of numerous stereoisomers based on the chiral
phosphorus atoms. In this study, we selected the molecule that is most stable in vivo and high in
pharmacological activity among many stereoisomers, and established the basic principle of the method

for determining the absolute configuration of the phosphorus atoms. Further improvement of this
method can be expected to lead to establishment of a technique for selecting a molecule that works
most effectively as a drug in vivo and determining the absolute configuration of its phosphorus

atoms.



JRAZ S BT~ BE TNVRRME R DREM TH D,

DNA
DNA
DNA
/
/
DNA 13 /
DNA RNA
3 -
DNA
20
Medical Science Digest 45
67-71 2019.

55 75-81 2019.
Yusuke Maeda, Rintaro lwata Haraa, Kazutaka Nishina, Kie Yoshida-Tanaka, Taiichi
Sakamoto, Takanori Yokota, Takeshi Wada, Artificial cationic peptides that increase
nuclease resistance of siRNA without disturbing RNAi1 activity, Nucleosides
Nucleotides & Nucleic Acids, 38, 2018.
DOI: 10.1080/15257770.2018.1543890
Yohei Nukaga, Takeshi Wada, Chemical Synthesis of Boranophosphate
Deoxy-ribonucleotides, Synthesis of Therapeutic Oligonucleotides, 271-284, 2018.

DOI: 10.1007/978-981-13-1912-9 16

32 4 597-606 2018
Rintaro lwata Hara, Yusuke Maeda, Haruna Fujimaki Takeshi Wada, Enhancement in RNase
H activity of a DNA/RNA hybrid duplex using artificial cationic oligopeptides,
Chemical Communications, 54, pp5826-5829, 2018.
DOI: 10.1039/c8cc04082F



Rintaro lwata Hara, Yuki Hisada, Yusuke Maeda, Takanori Yokota, Takeshi Wada,
Artificial cationic oligosaccharides for heteroduplex oligonucleotide-type drugs,
Scientific Reports, 8, 4323, 2018.
DOI: 10.1038/s41598-018-22161-8
Rintaro lwata Hara, Aya Yaoita, Katsuya Takeda,Hiroaki Ueki, Ayumu Ishii, Hideyuki
Imoto, Satoshi Kobayashi ,Michi Sano, Mihoko Noro, Kazuki Sato, Takeshi Wada,
Solid-Phase Synthesis of Fluorinated Analogues of Glycosyl 1-Phosphate Repeating
Structuresfrom Leishmania using the Phosphoramidite Method, ChemistryOpen, 7,
pp-439-446, 2018.
DOI: 10.1002/0pen.201800030
Rintaro lwata Hara, Yuta Mitsuhashi, Keita Saito, Yusuke Maeda, Takeshi Wada,
Solid-Phase Synthesis of Oligopeptides Containing Sterically Hindered Amino Acids
onNonswellable Resin Using 3-Nitro-1,2,4-triazol-1-yl-tris(pyrrolidin-1-yl)
phosphonium Hexafluorophosphate (PyNTP) as the Condensing Reagent, ACS
Combinatorial Science, 20, 132-136, 2018.
DOI: 10.1021/acscombsci .7b00184
Rintaro Iwata Hara, Masayuki Kageyama, Koichiro Arai, Naoki Uchiyama, Takeshi Wada,
Synthesis of 2° -0-monohaloethoxymethyl-modified RNAs and their duplex formation
ability, RSC Advances, 7,41297-41303,2017.
DOI: 10.1039/c7ra07767]
Rintaro lwata Hara, Satoshi Kobayashi, Mihoko Noro, Kazuki Sato, Takeshi Wada,
Synthesis and properties of 2-deoxy-2-fluoromannosyl phosphate derivatives,
Tetrahedron, 73, 4560-4565, 2017.
DOI: 10.1016/j-tet.2017.06.015
Rintaro lwata Hara, Yuki Ogawa, Mihoko Noro, Takeshi Wada, Stereocontrolled
Synthesis of P-Modified N-Acetylmannosamine-a -1-phosphate Analogs, Chemistry
Letters, 46, 1051-1053, 2017.
DOI: 10.1246/cl1.170349
Rintaro | Hara, Yusuke Maeda, Taiichi Sakamoto, Takeshi Wada, Double-stranded
RNA-binding artificial cationic oligosaccharides stabilizing siRNAs with a low N/P
ratio, Organic & Biomolecular Chemistry, 15, 1710-1717, 2017.
DOI: 10.1039/C60B02690G
Kazuki Sato, Takeshi Wada, One-pot conversion reactions of glycosyl boranophosphates
into glycosyl phosphate derivatives via acyl phosphite intermediates, Oranic &
Biomolecular Chemistry, 14, 11092 - 11095, 2016.
DOI: 10.1039/c60b02309F
Yohei Nukaga, Natsuhisa Oka, Takeshi Wada, Stereocontrolled Solid-Phase Synthesis
of Phosphate/ Phosphorothioate (PO/PS) Chimeric Oligodeoxyribonucleotides on an
Automated Synthesizer Using an Oxazaphospholidine— Phosphoramidite Method, Journal
of Organic Chemistry, 81, 2753 - 2762, 2016.
DOI: 10.1021/acs-joc-5b02793

MEDCHEM NEWS 26 1 18-21 2016.

74

1 31-44 2016.

Rintaro lwata, Futoshi Nakayama, Sakie Hirochi, Kazuki Sato, Wenying Piao, Kazutaka
Nishina, Takanori Yokota, Takeshi Wada, Synthesis and properties of vitamin E
analog-conjugated neomycin for delivery of RNAI drugs to liver cells, Bioorganic
& Medicinal Chemistry Letters, 25, 4, 815-819, 2015.

DOI: 10.1016/j.bmcl.2014.12.079

Yohei Nukaga, Tetsuhiko Takemura, Naoki Iwamoto, Natsuhisa Oka, Takeshi Wada,
Enhancement of affinity of 2"-0-Me-oligonucleotides for complementary RNA by
incorporating a stereoregulated boranophosphate backbone, RSC Advances, 5,
2392 - 2395, 2015.

DOI: 10.1039/c4rall335g

Tomoko Nishina, Junna Numata, Kazutaka Nishina, Kie Yoshida-Tanaka, Keiko Nitta,
Wenying Piao, Rintaro lIwata, Shingo Ito, Hiroya Kuwahara, Takeshi Wada, Hidehiro
Mizusawa, Takanori Yokota, Chimeric Antisense Oligonucleotide Conjugated to
o -Tocopherol, Molecular Therapy - Nucleic Acids, 4, €220, 2015.

DOI: 10.1038/mtna.2014.72

29 98
DNA



21

22

23

24

25

26

27

28

29

DNA 139 2019
PB/PS- DNA 99 2019

2019
30
2018
Hiroki Imai, Tomohito Shuto, Rintaro Hara, Kazuki Sato, Takeshi Wada, Solid-phase
synthesis of phosphate/boranophosphate (PO/PB) chimericoligodeoxyribonucleotides
by the H-boranophosphonate-Hphosphonate method, The 45th International Symposium
on Nucleic Acids Chemistry 2018 (I1SNAC2018), 2018.
Taku Suenaga, Yuta Mitsuhashi, Yusuke Maeda, Rintaro Hara, Kazuki Sato, Takeshi Wada,
Control of cleavage sites by RNase H using cationic oligopeptides, The 45th
International Symposium on Nucleic Acids Chemistry 2018 (ISNAC2018), 2018.
Takeshi Wada, Functional Control of Nucleic Acid Drugs Based on Strict
Three-dimensional Structure Recognition, Asian 3 Roundtable on Nucleic Acids 2018
(A3RONA 2018), 2018.
34 2018

4 2018
H-
RNA 4 2018
Takeshi Wada, Functional control of nucleic acid drugs based on strict
three-dimensional structure recognition, FIBER International Summit for Nucleic
Acids 2018 (FISNA2018), 2018.

RNAI 2017
ConBi02017 40 90
2017
2017
36
2017

BioJapan2017 2017
3

2017

Takeshi Wada, Stereocontrolled synthesis and properties of boranophosphate DNA,
FISNA2017, 2017.
17 CBSM 2017

2017

2 LiHub 2017
Takeshi Wada, Artificial cationic oligopeptides that stabilize and activate nucleic
acid therapeutics, International symposium for the drug-discovery of the
pyrrole-imidazole polyamides as novel biomedicines, 2017.

No.611119  2016.
BioJapan2016 2016.
Takeshi Wada, New molecular technologies for stabilization and activation of
oligonucleotide therapeutics, The First A3 Roundtable Meeting on Chemical Probe
Research Hub (A3RONA&CPRH Fukuoka2016), 2016.
RNA RNAI
2016.
Takeshi Wada, Stabilization and Activation of Double-stranded Nucleic Acid Drugs
by Artificial Cationic Molecules, AsiaTIDES 2016, 2016.
Takeshi Wada, Stereocontrolled synthesis of boron-containing oligonucleotides as
therapeutic agents, The International Chemical Congress of Pacific Basin Societies
2015 Pacifichem 2015 , 2015.
1
2015

Takeshi Wada, New Synthetic Approaches to Oligonucleotide Therapeutics, Asian 3
Roundtable on Nucleic Acids 2015, 2015.

52 2015



6
Takeshi Wada, Yohei Nukaga, Satoshi Obika, Mitsuo Sekine Eds., Springer, Synthesis
of Therapeutic Oligonucleotides, 2018, 284.

2018 317.
3 2016  212-249, 250-306, 562-577.

2016 60-69,218-228.
2015 371-374.
2015 28-36.

2019-057175
2019

2018-204172
2018

2016-221656
2016

2016-046181
2016

6300212
2018

URL : https://www.tus.ac.jp/fac_grad/p/intro.php?6791

o



@

Suzuki Tsutomu

Yokota Takanori

Hara Rintaro



