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Overproduction of functional membrane proteins by improvement of integration
factors of E. coli

NISHIYAMA, Ken-ichi

2,800,000
SRP  SecYEG
MPlase CdsA MPlase
CdsA MPlase CdsA MPlase CdsA MPlase
CdsA MPlase SecYEG SRP YidC

FOc

Protein integration into_the cytoplasmic membranes of E. coli requires a
glycolipid termed as MPlase in addition to a series of proteinaceous factors such as SRP and SecYEG.
We found that CdsA that is known to be involved in phospholipid biosynthesis, is also involved in

MPlase biosynthesis. CdsA is a rate-limiting enzyme for MPlase biosynthesis, since CdsA depletion
causes MPlase depletion and CdsA overproduction causes MPlase overproduction. We constructed a
strain, in which not only MPlase, but also SecYEG, SRP and YidC were overproduced. By means of this
strain, we achieved overproduction of several membrane proteins including FOc. FOc.

MPlase



MPlase
(1) MPlase
MPlase
MPlase
MPlase MPlase
PA GIcNAC

GIcNAc-PP-DAG compound I

compound 1
compound 1

§  MPlase compound |

(GlcNAc-PP-DAG)

)LNH
's) Q
’6 &ﬁ} \FOI or? 1
HO | g AN
S = O
HO

O
HO
HN 1 @ ("3

MannAcA O\ oo
GlcNAc nOR!

Fuc4NAc

MPlase  compound | R Ci1s~C20
Rz H Ac 9~11

(2) MPlase

compound 1
MPlase
®
MPlase SecYEG YidC SRP
©)
(1) MPlase
compound 1
compound 1
DAG
PA CDP-DAG
UDP-GIcNAc CDP-GIcNAc GIcNAc-P
PA
GIcNAc
CTP compound 1
CdsA CdsA
CDP-DAG
compound | PA  GIcNAc-P
CTP CDP-DAG
GIcNAc-P compound 1
CdsA PA CTP
CDP-DAG CdsA
GIcNAc-P compound 1
CdsA8 pH
CdsA
compound 1 CdsA8
Tyr 207 His
pH
His CdsA8
CDP-DAG
GIcNAc-P
compound |
CdsA
MPlase
CdsA
CdsA
MPlase
CdsA MPlase
MPlase  invivo



o (%
PA

CTP

K PPi

GlcNAc-P .

CDP-DAG

CMP )\

CcdsA8

CDP-DAG
v

GIcNAc-PP-DAG i

‘ Phospholipids
GlcNAc-PP-DAG

v

v

A4
MPlase

CdsA CDP-DAG MPlase
GIcNAc-PP- DAG compound | cdsA8
CDP-DAG pH

(2) MPlase
CdsA  MPlase
CdsA
CdsA
MPlase
CdsA  MPlase

YnbB CdsA
YnbB  CdsA
MPlase
YnbB CdsA

CdsA — . wm— 'q
1.0 32 09

MPlase— % W

10 32 32

CdsA YnbB MPlase
( ) CdsA
YnbB CdsA
MPlase

37 20
MPlase

MPlase

CdsA

(€)

CdsA MPlase

SecYEG YidC SRP
SecYEG YidC MPlase

©))

€))

SecYEG
YidC
MPlase
F.c FoF, ATPase
c F.C

F.C

Saito, H., Morishita, T., Mizukami, T.,
Nishiyama, K., Kawaguchi, K., Nagao, H.
Molecular dynamics study of binary POPC
bilayers: molecular condensing effects on
membrane structure and dynamics.

J. Physics ( ), In press. (2018)

Nakamura, S., Suzuki, S., Saito, H.,
Nishiyama, K.
Cholesterol blocks spontaneous insertion
of membrane proteins into liposomes of
phosphatidylcholine.
J. Biochem. ( ), 163, 313-319 (2017)
doi: 10.1093/jb/mvx083

Nishikawa, H., Sasaki, M., Nishiyama,
K.
Membrane insertion of F, ¢ subunit of FjF,
ATPase depends on glycolipozyme MPlase and
is stimulated by YidC.
Biochem. Biophys. Res. Commun. ( ),
487, 477-482 (2017)
doi: 10.1016/j-bbrc.2017.04.095

Nishiyama, K., Tokuda, H.
Novel translocation intermediate allows

re-evaluation of roles of ATP, proton



motive force and SecG at the late stage of
preprotein translocation

Genes Cells ( ), 21, 1353-1364 (2016)
doi: 10.1111/gtc.12447

MPlase
( ), 88, 744-747 (2016
doi:10.14952/SEIKAGAKU.2016.880744

Nishikawa, H., Sasaki, M, Nishiyama, K.

Membrane insertion of F, ¢ subunit of FjF,
ATPase depends on glycolipozyme MPlase and
is stimulated by YidC.
Gordon Research Conference on Protein
Transport Across Cell Membranes. (Hotel
Galvez, Galveston, TX, USA) 11-16 Mar
(2018)

Sawasato, K., Sato, R., Nishikawa, H.,
limura, N., Kamemoto, Y., Fujikawa, K.,
Yamaguchi, T., Kuruma, Y., Tamura, Y.,
Endo, T., Ueda, T., Shimamoto, K.,
Nishiyama, K.

2018. CdsA is involved in biosynthesis of
MPlase essential for membrane protein
integration in vivo. Gordon Research
Conference on Protein Transport Across
Cell Membranes. (Hotel Galvez, Galveston,
TX, USA) 11 - 16 Mar

MPlase
2017
2017 12 6 9
MPlase YidC
2017
2017 12 6 9
MPlase
12

2017

1 27 28
F,F,-ATPase c F.c
MPlase YidC
14 21 KKR
2017 6 8 9
MPlase
14 21 KKR
2017 6 8 9
F,F,-ATPase c Fo-C
2017 3 21
MPlase

2017
2017 3 18 20

Sawasato, K., Sato, R., Moser, M.,
Tamura, Y., Endo, T., Nishiyama, K.
In vivo analysis of MPlase (Membrane
Protein Integrase) involved in protein
integration and translocation
Conference on Protein Secretion in
Bacteria, Zing Conferences (Sirata Beach
Resort , Tampa, FL, USA) 09-12 Nov, 2016

Michael Moser
MPlase (Membrane Protein Integrase)
in vivo

11
2016 10 6 7

Moser Michael

MPlase
11
2016 10 6 7

MPlase
89
2006 9 25 27



Michael Moser

MPlase (Membrane Protein Integrase)
in vivo

13 21
2016 6 2
3
F,F,-ATPase c Fo-C
13 21
2016 6 2
3

http://news7al.atm. iwate-u.ac.jp/~sec/

o
NISHIYAMA, Ken-ichi

@

®
SHIMAMOTO, Keiko

*



