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The functional analysis and the application of bacterial toxin-antitoxin system
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Toxin-antitoxin system (TAS) is widely conserved in prokaryotic plasmids and
chromosomes and is linked to many roles in cell physiology. TAS is composed of a stable toxin that
inhibits one of essential cellular processes, and a labile antitoxin that inhibits a harmful effect
of the cognate toxin. In this study, the new TAS, z3289-sRNAl, encoded by the Enterohemorrhagic E.
coli 0157:H7 chromosome has been characterized. 1 elucidated the molecular mechanism of the toxicity
caused by the z3289 toxin, the mechanism for the translational repression of the z3289 toxin by the
SRNA1 antitoxin, and the physiological role of z3289-sRNAl as an anti-phage defense. In addition, I
demonstrated that the modified z3289 toxin functions as an antimicrobial peptide.

RNA RNA



2
TAS TAS
TAS
K-12 36 80
TAS
(P)ppGpp
TAS RNA
Type Type
2 Type TAS
Type
RNase mRNA
Type TAS
Type TAS 60
RNA
Type TAS
Type TAS
0157:H7

Type TAS 23289-SRNAL

23289

SRNA1
23289

23289-sRNA1

23289
23289
23289
RNA SRNA1
23289 mRNA 73
18 Z-SR1
23289
3 23289
mRNA 2
SRNA1
SRNA1 z3289 mRNA

23289-sRNA1

23289-sRNA1 23289
0157 0157
PPOL
29 23289
23289
1
DiBACA4(3)
23289
2 1
CpxA-CpxR 23289

CpxA-CpxR



23289

2,2"-Bipyridyl 23289
HPF
23289
23289
CpxA-CpxR
xhbztyﬁjm
2y B
/X AN\
B2 LRy ROBTE ' 23289
: (297 =/®)
¥
EUBERORE
1
IRREFEE
1 z3289
RNA SRNA1
Z3289mMRNA  z-sR1
23289 SRNA1
73289 mRNA 2
23289
SRNA1
23289
2 73289
mRNA RNA
RNase E
2 mRNA
RNase E
RNA Hfq  sRNAZ
Z-SR1
2
RNA
2
mRNA
SRNA1
23289

In the presence of SRNAI

In the absence of sSRNAI

Hfq

~
8>, fe
5 ¥

o
3/sm1

Stem-loop formation by base-
pairing between z-sRI and sRNA1

o !

l RNase E

No expression of z3289

2 SKNA1

23289-sRNA1

_

Inhibition of stem-loop
formation by z-sRI

Ribosome

P
]

Expression of z3289

23289
0157:H7

e.0.p
3

23289-sKNA1  PPO1

23289

PPO1
e.o.p 1
4 3
23289
SRNA1

TAS

SRNA1

e.0.p

23289
PPO1

TI—oRHRHE

B4 z3289-sRNA1T
&=
3 23289-sRNA1
PPO1

23289



K12 0157:H7
4

Vero BHK CHO

1 W

]

"]
]
"]
0.1 (e
P
E,
o.01 ‘-‘?' = E. coli
S. aureus
* B. subtilis
0.001 T -
0 5 10 15
Incubation time (hr)
4 X
0157:H7 O LB
Do 0.2
200 pg/ml
ODGGO

Prokaryotic toxin-antitoxin
systems: novel regulations of the
toxins Current Genetics 62

2016 379 382
DO1:10.1007/s00294-015-0557-2

Abdulraheem M. Alawneh

39 2016 12

2016 2016 11

22
0157
z3289-sKNA1  PPO1
2016 10 21
JAMSTEC
89
2016 3 25
0157 Type
z3289-sRNA1
BMB2015 2015 12 1
0157
Type
z3289-sRNA1 BMB2015 2015
12 1
0157 Type
z3289-sRNA1
37
2014 11 25
0157 Type
z3289-sRNA1
11 21
2014 6 6
@
OTSUKA, Yuichi
10548861
*

TADA, Shunsuke
TAKAHASHI, Chisato



