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Development of nucleic acid enzymes for new nucleic acid medicines based on the
transition state in molecular degradation
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The solid-state fermentation (SSF) bioprocesses are performed in complex
solid-rich systems that present significant challenges for effective monitoring of bacterial
Bopulagion dynamics. We have developed an efficient chemical system that allows quantification of

acteria population by fluorescence-based analysis. The key component in the system is the
exciton-controlled fluorescent RNA aptamer, which was covalently conjugated to two thiazole orange
moieties and serves as a competitor of bacterial ribosome. The intensity of fluorescence from such a

ribosome-sensing system was controlled by the excitonic interaction between dyes in the RNA aptamer
and it increased drastically in the presence of Escherichia coli. This innovative
fluorescence-based competition system is valuable for quantification without any extraction of
bacterial nucleic acids, and provides the simplest and most feasible way to optimize SSF
bioprocesses.

RNA



RNAI
RNA
RNA
RNA
[
° 60 80
RNA 30 50
[
RNA
RNA
RNA
RNA
RNA
RNA
RNA

RNA

RNA

RNA

RNA

in vitro selection

RNA

RNA

RNA



DNA
DNA
DNA
in situ
RNA
DNA RNA
RNA
RNA
O]
PEG
N
C
N3
(@]
OH
N
(e} H o
HN” “NH
" H/\/\)oL
s ”
(i)
GMP
DNA
CPG PEG
PEG
o

(iii)RNA DNA

100 DNA

RNA

NeoAp1- NeoAp1
FF AL UBEENR
FTI—NA LY O RkiE
1:;<§; —

tzsoo8 ) A

50
RNA

30S

514



1
Guo, L.; Okamoto, A.
Fluorescence-switching RNA for detection
of bacterial ribosome
Chem. Commun. 2017, 53, 9406-9409.

1
L. Guo and A. Okamoto, "Bacterial
population quantification in solid state

fermentation by exciton-controlled
fluorescent neomycin-competition RNA
aptamer”, the 18th Tetrahedron

Symposium, Budapest, Hungary, 26-29
June, 2017.

2017.7.31

2017.8.24

€Y
OKAMOTO, Akimitsu

@
HAYASHI, Gosuke



