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Construction of gene expression system using virulent phages.
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Some Bacillus subtilis natto phages carry gamma-poly glutamate hydrolase gene on t
heir genome, and this gene is strongly expressed during phage lytic cycle. To apply this system for the fo
reign gene expression system, we determined complete genome sequence of phage phiNIT1 and analyzed the exp
ression system of gamma-PGA hydrolase gene.

As a result, we found that not only phage encoded elements but also both of cis-elements and trans-element
s in the bacterium were required for the gene expression. In addition, we identified phage proteins involv
ing in specific recognition of host cell surface.

virulent phages



T4
100 kbp
¢
NIT1
(y
-PGA) ( PghP )
PghP
mg
¢ NIT1
pghP
1997
Panton-
Valentine V8
PVL
PVL (0]
PVL
PVL PVL
PVL
@ SLT
PVL
¢ NIT1
Pectobacterium
carotovorum phage
(Ctv)
¢ NIT1

Mo

NIT1
pghP
Bacillus
¢
SP50 o NIT1
Bacillus
(2)pghP
®
(4)o SLT  attP/integrase
150 kB
(Do NIT1 @ SP50
o NIT1
o NIT1 150 kBp
contig
PCR
o NIT1
PghP
PghP
1 SP50 o NIT1
@ NIT1
PGA o NIT1
o NIT1
PCR
o NIT1

pghP



@ SP50 Bacillus

PGA
pghP

@ SLT

DNA
¢ SP50
Bacillus

@ NIT

N-

(2) pghP

:PghP
northern
pghP

PCR
pghP

pghP
PCR

5 RACE @ NITI  contig

pghP

pghP

pHY300
NAFM5

@ NIT1

pghP

@ SP50

-
-

®

@ NAFM5
Bacillus
- ® SP50
pghP
(@) SLT attP/integrase
®)-
@ SLT

attP site /integrase

(1) e NIT1
D QNIT1
@ NIT1 155,631 bp
orf 220
tRNA 4 76 orf
71 SPO1-related phages
pghP
5,103 bp
PghP
PghP
orf(levP)
LevP
pghP levP
SP50
LevP  SP50
LevP
LevP PghP
levP  pghP

pghP



I @ SP50 ¢ NIT1

@ NITL

pghP
levP

IevP

-
PghP

y -PGA SP50

@ NITL

SP50
@ NITL

@ NITL
SP50

SP50  pghP

@ NIT1
levP
@ NIT1

PCR

@ NIT1 SP50

@ NITL
@ @

@ NIT1
Ctv

orfl166
Ctv

Ctv

levP

LevP

PCR

® SP50

1.6 kb

@

@

(2) PghP

:PghP

o NIT1 pghP

5 RACE
IlevP

lacz
amye

500 bp
lacz
1SW1214

SP50

IevP

lac

SP50
PghP

pghP

y —PGA
DegQ

levP

NAFM73

@ NITL

pghP

pghP

orf

pghP



®

SLT attP/integrase

®o
®
@

3

M. Fukuda, S. Yoshida, H. Itoh, Y. Kato,
S.
Watanabe, Y. Itoh, Y. Kamio, J. Kaneko.
AxyR, an AraA family transcriptional
activator of the xylanase 3 gene, requires
xylo- oligosaccharides as a cofactor for
DNA binding in Paenibacillus sp. Strain
W-61.
Biosci. Biotechnol. Biochem. ,
76:1051 - 1054 (2012).
DOI: org/10.1271/bbb.120165

K. Yamashita, Y. Kawai, Y.Tanaka, N.
Hirano, J. Kaneko, N.Tomita, M. Ohta, Y.
Kamio, M. Yao and I. Tanaka.

Crystal structure of the octameric pore of
staphylococcal y -hemolysin reveals the
3 -barrel poreformation mechanism by two
components. Proceedings of the National
Academy of Sciences of the USA. ,
108:17314 - 17319 (2011)
DO1:10.1073/pnas-1110402108/-/DCSupplem
ental

T.-H. Do, Y. Suzuki, N. Abe, J. Kaneko,
Y. Itoh and K. Kimura.
Mutations suppressing the loss of DegQ
function in Bacillus subtilis (natto)
poly-y -glutamate synthesis. Appl.
Environ. Microbiol. , (7 8249 -
8258 (2011).
DOI: 10.1128/AEM.05827-11

2014
2014 03 28 2014 03 30

2012

¢y

@

®

(

)

08 19

2012 09 20
0
0
0
KANEKO, JUN
HEHIR
30221188

KEITARO, KIMURA

20353980



