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Development of a new method for chemical synthesis of genomic DNAs
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The final goal of this study is development of a high-throughput method for
chemical synthesis of the genomic DNAs of mycoplasma and cyanobacteria. In this research, ' improvement
of chain elongation efficiency’ , * simﬁlification of purification of oligonucleotides’ , and
* development of a flow-system for synthesis of long oligonucleotides’ was carried out. Specifically, 1
the 30-mer DNA oligomers was synthesized by using the condensation reaction on the activator-contained
solid phase carrier and a capping reaction with diphenylphosphonate. We also prepared a filter-type

gorog? glass carrier for the flow system of DNA synthesis and examined the reactivity on the support in
etail.

DNA



DNA
1980 M. H. Caruthers
P-N
DNA
DNA
DNA
DNA/RNA
60
1H-
1_
HOBt
HOBt
20—~30 DNA RNA

[J. Am. Chem.

Soc. (2004), Org. Lett. (2008), Nucleic Asids
Res. (2008), J. Org. Chem. (2009)]

DNA
DNA
DNA
DNA
DNA
DNA
300~500
DNA
DNA
DNA
DNA
DNA
1.
2. 3
DNA
1. .
2000A
30-50 pmol/g
HOBt
30 DNA
DNA



NH,

DMTrO+ o
o

P
/0/ \O/\/CN NH,

o

30 DNA

H-
DNA
Ligase
DNA
5
Ligasase
DNA DNA
/B
o ;IT‘GL/Z;L‘\ —\,
NH, PhO—I"“I'—OPh ) NH,
HO- o B s H,CO—P-01 o B
O mmmruan WG
Omo CH4OH OMO
RRFSDDNA
3. DNA
100
DNA
14

1) Synthesis and properties of oligonucleotides
modified with 2'-O-(2-carboxyethyl)nucleotides

and their carbamoyl derivatives. T. Yamada, Y.
Masaki, N. Okaniwa, T. Kanamori, A. Ohkubo, K.
Seio, M. Sekine, Org Biomol Chem., 12,
6457-6464 (2014) doi: 10.1039/c40b01260g.

2) A new modified cytosine base capable of base
pairing with guanine using four hydrogen bonds.
K. Yamada, Y. Masaki, H. Tsunoda, A. Ohkubo, K.
Seio, M. Sekine, Org Biomol Chem., 12,
2255-2262 (2014) doi: 10.1039/c30b42420k.

3) Propeties of 5 andlor 2-modified
2’-O-cyanoethyl uridine residue
2’-O-cyanoethyl-5-propynyl-2-thiouridine as an
efficient duplex stabilizing component. Y. Masaki,
R. Miyasaka, K. Hirai, T. Kanamori, H. Tsunoda,
A. Ohkubo, K. Seio, M. Sekine, Org Biomal
Chem,, 12, 1157-1162  (2014)  doi:
10.1039/c30b41983e.

4) Assembly of pyrene-modified DNA/RNA
duplexes incorporating a G-rich single strand
region. K. Seio, M. Tokugawa, H. Tsunoda, A.
Ohkubo, H. Arisaka, M. Sekine, Bioorg Med
Chem Lett., 23, 6822-6824 (2013) doi:
10.1016/5.bmcl.2013.10.012.

5) Modified oligodeoxynucleotide primers for
reverse-transcription of target RNAs that can
discriminate among length variants at the
3'-terminus. Y. Iijima, S. Kojima, E. Kodama, S.
Kurohagi, T. Kanamori, Y. Masaki, A. Ohkubo, M.
Sekine, K. Seio, Org. Biomol. Chem., 11,
8276-8282 (2013) doi: 10.1039/c30b41901k.

6) Chemical synthesis of Ul snRNA derivatives.
A. Ohkubo, Y. Kondo, M. Suzuki, H. Kobayashi,
T. Kanamori, Y. Masaki, K. Seio, K. Nagai, M.
Sekine, Org. Lett., 15, 4386-4389 (2013) doi:
10.1021/01401917x.

7) Fluorescent properties of oligonucleotides
doubly modified with an indole-fused cytosine
analog and 2-aminopurine. K. Seio, T. Kanamori,
M. Tokugawa, H. Ohzeki, Y. Masaki, H. Tsunoda,
A. Ohkubo, M. Sekine, Bioorg. Med. Chem., 21,
3197-3201 (2013) doi:
10.1016/j.bmec.2013.03.034.

8) Base recognition of gap sites in DNA-DNA and
DNA-RNA duplexes by short oligonucleotides. K.
Yamada, A. Ohkubo, Y. Esaka, T. Kanamori, Y.
Masaki, K. Seio, M. Sekine, Bioorg. Med. Chem.
Lett., 23, 3448-3451 (2013) doi:
10.1016/5.bmcl.2013.03.054.

9) Remarkable stabilization of antiparallel DNA
triplexes by strong stacking effects of
consecutively modified nucleobases containing
thiocarbonyl groups. K. Yamada, Y. Hattori, T.
Inde, T. Kanamori, A. Ohkubo, K. Seio, and M.
Sekine, Bioorg. Med. Chem. Lett., 23, 776-778
(2013)  doi:  10.1016/j.bmcl.2012.11.079.

10)  Synthesis  of  5'-terminal  capped



oligonucleotide using O—N phosphoryl migration
of phosphoramidite derivatives. A. Ohkubo, N.
Tago, A. Yokouchi, Y. Nishino, K. Yamada, H.
Tsunoda, K. Seio, M. Sekine, Org. Lett., 14,
10-13 (2012) doi: 10.1021/012026075.

11) Development of an efficient method for
phosphorodiamidate bond formation by using
inorganic salts. T. Harakawa, H. Tsunoda, A.
Ohkubo, K. Seio, and M. Sekine, Bioorg. Med.
Chem. Lett., 22, 1445-1447 (2012) doi:
10.1016/j.bmcl.2011.12.021.

12) Formation of new base pairs between inosine
and 5-methyl-2-thiocytidine derivatives. A.
Ohkubo, Y. Nishino, Y. Ito, H. Tsunoda, K. Seio,
and M. Sekine, Org. Biomol. Chem., 10,
2008-2010 (2012) doi:
10.1016/5.bmcl.2012.02.012.

13) Synthesis and properties of cationic
2'-O-[N-(4-aminobutyl)carbamoyl] modified
oligonucleotides. K. Seio, M. Tokugawa, T.
Kanamori, H. Tsunoda, A. Ohkubo, M. Sekine,
Bioorg. Med. Chem. Lett., 22, 2470-2473
(2012)  doi: 10.1016/.bmcl.2012.02.012.

14) Prediction of the stability of modified RNA
duplexes based on deformability analysis:
oligoribonucleotide derivatives modified with
2'-O-cyanoethyl-5-propynyl-2-thiouridine as a
promising component. Y. Masaki, R. Miyasaka, K.
Hirai, H. Tsunoda, A. Ohkubo, K. Seio, M. Sekine,
Chem. Comm., 48, 7313-7315 (2012) doi:
10.1039/clcc14339e.

4
1) Chemical synthesis of Ul snRNA derivatives.
H. Kobayashi, A. Ohkihiro, M. Suzuki, T.
Kanamori, Y. Masaki, K. Seio, M. Sekine, H.
Yuasa. The 40" international symposium on
nucleic acids chemistry (Yokohama, 2013 Nov)
2) Synthesis of oligonucleotides incorporating
conformational restriction at the 5’-terminus and
their application to discrimination of RNA length
variants. Y. lijima, S. Kurohagi, E. Kodama, S.
Kojima, T. Kanamori, Y. Masaki, A. Ohkihiro, M.
Sekine, K. Seio, The 40" international
symposium on nucleic acids chemistry
(Yokohama, 2013 Nov)
3) Synthesis and properties of new triplex
forming oligonucleotides capable of recognizing
TA and CG base pairs in parallel orientation. K.
Yamada, Y. Ito, K. Yoshimura, T. Kanamori, A.
Ohkubo, K. Seio, M. Sekine. The 39"
international symposium on nucleic acids
chemistry (Nanoya, 2012 Nov)
4) Develop,ent of fluorescent turn-on sensor for
triplex formation and its application to
nucleosides and oligonucleotides sensing. T.
Kanamori, H. Ohzeki, Y. Oda, A. Ohkihiro, M.
Sekine, K. Seio, The 39" international

symposium on nucleic acids chemistry (Nanoya,
2012 Nov)

http://www_bio.titech.ac.jp/laboratory/
ohkubo/prof.html

@
Ohkubo, Akihiro
60376960

@

©)



