2019 2021

Elucidation of the mechanism of translation enhancement in Escherichia coli by
exogenous nucleotide sequences
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In this study, | sought to elucidate the mechanism of the phenomenon of
translation enhancement by foreign nucleotide sequences in E. coli, which was discovered earlier by
us. First, | focused on the amount of transcripts of genes under the influence of TED, and examined
the amount of mRNA of reporter genes. | found that the amount of mRNA of the reporter gene was
several times higher than that of the control. Furthermore, | investigated a method to reproduce TED

in vitro and succeeded in reproducing TED by using purified molecules such as ribosomes from E.
coli. Importantly, TED was observed even when the same amount of mRNA as the control was used in the
reaction. Taken together, I hypothesized that the mechanisms of TED in cells include 1)

guantitative change of mRNA by suppression of its degradation, and 2) acceleration of translation
initiation by ribosomes.



TED

TED Shine-Dalgarno

TED
(1) mRNA
PCR TED
(2) in vitro TED
TED
in vitro TED * Kk
51 [
3) TED
TED PCR 4 - T
@ 3
2
(1) mRNA g
TED mIcR25 Kondo & Yumura, Appl *& 2=
Microbiol Biotechnol., 2019 mIcR25  ribosome
binding site RBS EGFP 14 aeaea
puC19
HSTO8 TED(+)
mIcR25 0 T T
(TED(-)) 37°C TED(-) TED(+)
MRNA CDNA 1. mMRNA
cDNA PCR
CysG Zhou et al., BMC Mol Biol., 2011 ok
TED
mRNA 3.8 I I
lac 10- ns  skk
|
8_
(2) in vitro TED IIIIHII 6
() TED(+) mRNA 17'_'(
mlcR25 in E 4-
vitro T7
@ 2-
DNA in vitro - =
in vitro I I
3.8 TED 0= —T1 1
D D D
S
MRNA mMRNA Q A
3 2. invitro

mlcR25



®
mlcR25 PCR

RNA

-2.8 kcal
-10

OO

TED

5 kcal

-2 o 2 4
keal/mol




Kondo Tomo Yumura Shigehiko 104
Strategies for enhancing gene expression in Escherichia coli 2020
Applied Microbiology and Biotechnology 3825 3834
DOl
10.1007/s00253-020-10430-4
Kondo Tomo Yumura Shigehiko 68
An improved molecular tool for screening bacterial colonies using GFP expression enhanced by a 2020
Dictyostelium sequence
BioTechniques 91 95
DOl

10.2144/btn-2019-0127

42

2019







