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Development of solubilizer dedicated for membrane proteins using glycolopozyme
MPlase
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MPlase

MPlase is a glycolipid involved in protein integration into membranes. MPlase
consists of a glycan chain and a lipid moiety, connected through a pyrophosphate linker. The glycan
chain, obtained by cleaving MPlase at the center of pyrophosphate, forms a soluble complex with a
membrane protein, which is integration-competent. This property of PP-MPlase is suitable for the
solubilizer for membrane proteins. A search of modification of the glycan chain revealed that the glycan
chain obtained by acetic acid digestion (AcOH-MPlase), in which a phosphate residue has been removed, has
lost the ability to interact with membrane protein, strongly suggesting that not only many acetyl
residues but also a phosphate residue are essential for interaction between the glycan chain of MPlase
and membrane proteins.

MPlase



MPlase Membrane Protein
Integrase
MPlase N
3
9~11
DAG
MPlase
PP-MPlase
PP-MPlase
o
)LNH
O
oH | HOOC, HN ° OR?
%o QO A

NH Q
o= o/—P=0~P-0
n | | .
GIcNAc OH OH OR

Fuc4NAc ManNAcA
OR?
MPlase
GIcNAc
ManNACcA Fuc4NAc
PP-MPlase
PP-MPlase

MPlase

PP-MPlase

MPlase
MPlase
Glycolipozyme
PP-MPlase
MPlase
MPlase
DAG
a Frr. 123 4 56 78 9 1011 12
3L-Pf3 coat 1 B~ PP-MPlase
3L-P13 coat ol N o +PP_MPlase
void 200kDa 67 kDa 50kDa
~ 60} b -PP-MPlase
3
2
é 40
s
g +PP-MPI
@ 20 -MPlase
a
@
0
2 4 6 8 10 12
Fraction number
PP-MPlase
PP-MPlase
a)
(b)
MPlase
PP-MPlase
MPlase
MPlase  GIcNAc



a [e]
o NaOH; O
o,&o H jor
/f on HN5=O - pp iCALinker
HO,C H
Oj\}]&/‘&/ﬁ%& S|
HO o 5
HN ve v§
NI
AoH AoH h...ow
| Linker OR'

PP/P DAG

R'= Cig or Cqg fatty acid

b MPlase:| - PP PP/P_[NaOH| HF |MPlase
3L-Pf3 coat/MPF —ems =
PK: + + - o+ -+ -+ +

% integration: 2.0 30.8 9.2 34 238 20.3

MPlase a MPlase
b MPlase

GIcNAc

MPlase

AcOH-MPlase

PP-MPlase MPlase

MPlase
MPlase AcOH-MPlase
NMR AcOH-MPlase

MPlase

AcOH-MPlase PP/P-MPlase

AcOH-MPlase

3L-Pf3 coat
PP-MPlase
AcOH-MPlase  3L-Pf3 coat
AcOH-MPlase  PP-MPlase 8

AcOH-MPlase  3L-Pf3 coat

AcOH-MPlase MPlase

AcOH-MPlase

PP/P-MPlase

PP/P-MPlase

PP-MPlase
MPlase
MPlase
MPlase NaOH-MPlase
PP-MPlase
PP-MPlase
OAc
NaOH-MPlase 3L-Pf3 coat
MPlase
MPlase
MPlase
MPlase
MPlase
MPlase OAc GIcNAC
1/3
GIcNAC OH
AcOH-MPlase
PP-MPlase

3L-Pf3

PP-MPlase 1/1000
PP-MPlase
3L-Pf3 coat
6 M
SDS-PAGE
coat
PP-MPlase

1/10000



Kumazaki, K., Chiba, S., Takemoto, M.,
Furukawa, A., Nishiyama, K., Sugano, Y.,
Mori, T., Dohmae, N., Hirata, K.,
Nakada-Nakura, Y. Maturana, A.D.,
Tanaka, Y., Mori, H., Sugita, Y.,
Arisaka, F., Ito, K., Ishitani, R.,
Tsukazaki, T. and Nureki, O.
Structural basis of Sec-independent
membrane protein insertion by YidC
Nature, 509, 516-520 (2014)
doi:10.1038/naturel3167

Nishiyama, K. and Shimamoto, K.
Glycolipozyme membrane protein
integrase (MPlase): recent data
BioMol Concepts, 5, 429-438 (2014)

doi: 10.1515/bmc-2014-0030

, 32, 115-122 (2014)

68 30-34 2013

Moser, M., Nagamori, S., Huber, M.,
Tokuda, H. and Nishiyama, K.
Glycolipozyme MPlase is essential for
topology inversion of SecG during
preprotein translocation
Proc Natl Acad Sci USA, 110, 9734-9739
(2013)
doi/10.1073/pnas.1303160110

Moser Michael

Glycolipozyme MPlase
2015

2015.3.29

Nishiyama, K.
Reconstitution of preprotein
translocation across and membrane
protein integration into the
cytoplasmic membrane of E. coli

7.0, 2014.11.13

MPlase YidC
9 2014.10.9.

Glycolipozyme MPlase

FCC 2014.9.24.

Nishiyama, K.
Functional interaction between

glycolipozyme MPlase and the YidC
protein in protein integration into
membranes

The Gordon Research Conference on
Bacterial Cell Surfaces, 23-26 Jun, 2014
Mount Snow (West Dover, VT, USA)

Michael Moser Maria Huber

MPlase YidC

11 21 2014.6.5-6.

glycolipozyme MPlase

258 2014.4.24.

Michael Moser Maria Huber

MPlase

8 2013.10.21.

Michael Moser Maria Huber

MPlase
SecG

86 2013.9.23.

MPlase
SecG

10 21 2013.6.20.



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

€Y
NISHIYAMA, Ken-ichi

@
SHIMAMOTO, Keiko

TOKUDA, Hajime



