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Construction of a programmable and dynamical reaction field inspired by biosynthesis
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In this research project, construction of a dynamical reaction field at a nano-met
er scale was investigated by taking advantage of an autonomous walking device, consisting of a set of DNA
strands and an enzyme, for achieving autonomous implementation of a multi-step polymerization reaction. We

revealed the optimal length of DNA sequences and the appropriate enzymes that could improve the walking p
erformance of the device, via absorbance measurement, fluorescence measurement and electrophoresis. In add
ition, we revealed the use of DNAzyme is preferable for improving the efficiency and flexibility in synthe
sis reaction. Currently, construction of a programmable and dynamical reaction field at a nano-meter scale

is under further investigation by integrating the obtained knowledge.

DNA DNA DNA DN
Azyme



(1) DNA

1 DNA
DNA
DNA-Templated Organic Synthesis
X. Lietal.,
Angew. Chem., Int. Ed., 2004
DNA
DNA
2
3 4
DNA
DNA
DNA
DNA
Sekiguchi et al., Natural
Computing, 2008 DNA
)
DNA
2
DNA

®3)

1)

)

©)
DNA
DNA
DNA
DNA

DNA

DNA

DNA

DNA

DNA

DNA



DNA

DNA
DNA
DNA
DNA
(4)
DNA DNA
DNA
DNA
DNA
DNA
DNA
DNA
DNA
DNA
DNA DNA
DNA
DNA
DNA
DNA- DNA- DNA
(5) DNA
DNA
DNA
DNA
DNA
DNA
DNA

(6)

DNA
(1) DNA
DNA
DNA
DNA
DNA
DNA- DNA
(2) DNA
DNA
DNAzyme
DNA
DNA

DNA

®)



DNA DNA

K. Komivya,
“ Implementation of in  vitro

intelligence for real-time operation of
molecular robots”

52
2014 9 27
“ VEAM:
6.0 2013
11 14
“ DNA
6.0 2013
11 14

T. Kitajima, K. Komiya, M. Hayakawa, M.
Takinoue and M. Yamamura,
“ Introduction of DNA nanodevices into
a hydrogel for achieving its stimuli-
responsive behavior”

51
2013 10 30
K. Komivya,
“ Implementation of in  vitro
intelligence for controlling molecular
robots”

51
2013 10 28
T. Kitajima, K. Komiya, M. Hayakawa, M.
Takinoue and M. Yamamura,
“ Construction of a DNA-based stimuli-
responsive microhydrogel”
Nineteenth International Meeting on DNA
Computing and Molecular Programming
(DNA19), pp- 83, Tempe, 24-25 September
2013

2012

(SS12012), , 2012 11 23

“ Biomolecular Rocket”
5.0 2012
11 21 11 22

5.0 2012

“ DNA

SIG-MBI , 2012

11 15
K. Komiya, A. Kobayashi and M. Yamamura,
“ Construction of a nucleic-acid-
responsive DNA synthesis system for
diagnostic DNA-based computing”

50
2012 9 22

http://bio-inspired.chemistry.jpn.com/

o
KOMIYA, KEN

20396790



@

®



