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A bacterial mRNA produces a small RNA (sRNA) from its 3*UTR, which functions
as a post-transcriptional regulator. A enterobacterial species such as E. coli and Salmonella
contains at least 30 3"UTR-derived sRNAs. This study revealed that GInZ sRNA is generated from the
3"UTR of gInA mRNA encoding glutamine synthetase via processing by RNase E and represses the
expression of 2-oxoglutarate dehydrogenase. Moreover, the release of GInZ from the glnA mRNA by
RNase E is essential for the post-transcriptional regulation of sucA.

small RNA  3*UTR



non-coding small RNA (SRNA) mRNA
MRNA MRNA
SRNA mMRNA
5 UTR ( ) CDS ( )
3 UTR ( )
SRNA MRNA RNA
Hfq
Hfq Rho SRNA (
3 )} SRNA MRNA
( ) Hfg Rho
mRNA 3’ MRNA
mRNA Hfq SRNA
(Miyakoshi et al. 2015 Curr. Opin. Microbiol.) Rho
mRNA 3~ UTR Hfq MRNA
SRNA
ABC gltlJKL gltl 3 UTR SroC
(Miyakoshi et al. 2015 EMBO J.) TCA SAdhCDAB-sucABCD
such 3~ UTR SdhX (Miyakoshi et al., 2019 Nucleic Acids Res.)
SRNA 30
SRNA
mRNA 3" UTR SRNA mRNA 3" UTR
(1) mRNA 3° UTR  in silico
CLIP-seq Hfq RNA 776 126
sRNA 127 mRNA 3" UTR (Holmgvist et al.,
2016 EMBO J.) 127 3" UTR
3 UTR MRNA
Copra RNA
3 UTR SRNA
SL1344 10
PAGS RNA-seq
(2) mRNA 3" UTR
3 UTR MRNA
3" UTR mRNA  GFP
2 GFP
3" UTR
mRNA
3 UTR MRNA
3) 37 UTR
3" UTR mRNA SRNA
MRNA Hfq
3 UTR MRNA
mRNA  RNase E mRNA



(1) mRNA 3" UTR
CopraRNA

in silico
RNA-seq

SRNA
Mekalanos, 1997; Aurass et al., 2018)

SRNA GInZ1l (185 nt) GInzZ2 (50 nt)

glnA 3 UTR
3
200 nt 85 nt 230 nt GInz
GInz
(2) mRNA 3" UTR
CopraRNA RNA-seq
UUGCCGUGGAAA-3” GInz 2-
5 UTR
glnP
GInz
SL1344
mRNA 3~ UTR SRNA GInz
2- TCA
(3) 3 UTR
GInZ RNase E 2
GInZ  sRNA
glInA mRNA
gInA mRNA
2-

mRNA

glnA 3 UTR
glnA
(Popp et al., 2015; Klose and
glnA 3 UTR 2
glnA
K12 0157 0111
glnA
5 -
SucA
GInZ  sucA
GInZ ABC
deoD
acek
BW25113 glnZ
SucA
2-

3” UTR SUCcA

GInzZ



4 3 3 3

Miyakoshi Masatoshi Morita Teppei Kobayashi Asaki Berger Anna Takahashi Hiroki Gotoh 11

Yasuhiro Hayashi Tetsuya Tanaka Kan

Glutamine synthetase mRNA releases sRNA from its 3' UTR to regulate carbon/nitrogen metabolic 2022

balance in Enterobacteriaceae

eLife e82411
DOl

10.7554/eLife.82411

Miyakoshi Masatoshi Okayama Haruna Lejars Maxence Kanda Takeshi Tanaka Yuki Itaya Kaori 117

Okuno Miki Itoh Takehiko Iwai Noritaka Wachi Masaaki

Mining RNA- seq data reveals the massive regulon of GcvB small RNA and its physiological 2021

significance in maintaining amino acid homeostasis in Escherichia coli

Molecular Microbiology 160 178
DOl

10.1111/mmi . 14814

Kinoshita-Daitoku, R., Kiga, K., Miyakoshi, M. et al. 12

A bacterial small RNA regulates the adaptation of Helicobacter pylori to the host environment 2021

Nature Communications 2085
DOl

10.1038/s41467-021-22317-7

Miyakoshi Masatoshi Ohtsubo Yoshiyuki Nagata Yuji Tsuda Masataka 11

Transcriptome Analysis of Zygotic Induction During Conjugative Transfer of Plasmid RP4 2020

Frontiers in Microbiology 1125

DOl
10.3389/fmicb.2020.01125




mRNA small RNA
96
2023
3" UTR small RNA TCA
45
2022

Miyakoshi Masatoshi, Asaki Lejars

Post-transcriptional regulation at the branch point between carbon and nitrogen metabolism by an NtrC-dependent small RNA in
Salmonella

RNA & Microbes 2022

2022

Maxence Lejars, Takeshi Kanda, Masatoshi Miyakoshi

Expanding the regulon of the master regulator small RNA GcvB in E. coli

22 RNA

2021




glnA mRNA  3*UTR

95
2022
GevB small RNA

2022
2022
94
2021

glnA 3" UTR SucA
2021

2021




MRNA

93

2020




