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We analyzed the function of 1-acyl-sn-glycerol-3-phosphate O-acyltransferase
isozymes, PIsCl and PIsC4, from Shewanella livingstonensis Acl0 and found that these enzymes are
responsible for the synthesis of phospholipids containing eicosapentaenoic acid (EPA) and branched-chain
fatty acids, respectively. PIsCl was mainly localized at the cell division site, whereas PIsC4 was mainly
localized at the polar regions of the cell. Thus these enzymes probably contribute to the biogenesis of
heterogeneous cell membrane of this bacterium. We found that EPA-containing phospholipids facilitate
foldin? of a membrane protein and synthesized a probe molecule useful for the analysis of the
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physiological functions of EPA.



(PUFA)
PUFA

PUFA
(EPA)
Shewanella livingstonensis Ac10
EPA

(1) S livingstonensisAcl10
S livingstonensis Ac10

pKNOCK-Km'

Escherichia coli S17-1/A;
S livingstonensis Ac10

Km"
S livingstonensis Ac10

pJRD215 GFP
PIsC4

(2) S livingstonensisAc10

S livingstonensis Acl0
Bligh-Dyer
ESI-MS

GC-MS

(3) S _livingstonensis Acl0

Omp74
Omp74
8 M 2% SDS
Omp74  EPA
SDS-PAGE
Omp74 N
Omp74
CD
M
~ EPA
S livingstonensis Acl10 1-
-sn- -3- -O-
PIsCl1 EPA
EPA
5
PIsC4
11- 13-
PIsC4
GFP PIsC4
PIsC4
(2) EPA
EPA S livingstonensis
AclO Omp74 f3
EPA
Omp74 8 M
2% SDS

Omp74



SDS N

a
EPA
SDS Omp74
Omp74
a B
EPA
o
S livingstonensis Ac10
EPA Omp74
EPA
3)
EPA
EPA
EPA
w -
EPA
(cEPA)
cEPA
cEPA
cEPA
Wittig 5 5
cEPA
19
0.0010%
4
P-2
Wittig 1 )
12
4.4% cEPA
® 3
EPA
S livingstonensis Acl10 EPA
EPA
cEPA
EPA
cEPA

cEPA
EPA
cEPA
cEPA
SDS-PAGE cEPA
w

(cOLA)

cOLA

10 mol%

cOLA
cEPA

12

Development of a versatile method for
targeted gene deletion and insertion by using the
pyrF gene in the psychrotrophic bacterium,
Shewanella livingstonensis Ac10, Ito T, Gong C,
Kawamoto J, Kurihara T (2016) J Biosci Bioeng

(2015) 93:

477-480

Alkyl hydroperoxide reductase enhances the
growth of Leuconostoc mesenteroides lactic acid
bacteria at low temperatures, Goto S, Kawamoto
J, Sato SB, Iki T, Watanabe I, Kudo K, Esaki N,
Kurihara T (2015) AMB Express 5: 11
DOI: 10.1186/s13568-015-0098-3

(2014) CSJ 17
55-61

, (2014)

1221-1227
134: 507-513

(2014)

) (2013) 51:




358-360

, , (2013)

13: 221-229
Characterization of
l-acyl-sn-glycerol-3-phosphate  acyltransferase

from a polyunsaturated fatty acid-producing
bacterium, Shewanella livingstonensis Ac10, Cho
HN, Kasai W, Kawamoto J, Esaki N, Kurihara T
(2012) Trace Nutrients Research 29: 92-99

Functional analysis of an eicosapentaenoic
acid biosynthesis protein Orf2 from a
psychrotrophic bacterium, Shewanella
livingstonensis Acl0, Gong C, Kawamoto J,
Esaki N, Kurihara T (2012) Trace Nutrients
Research 29: 84-91

Eicosapentaenoic acid facilitates the folding
of an outer membrane protein of the
psychrotrophic bacterium, Shewanella
livingstonensis Ac10, Dai XZ, Kawamoto J, Sato
SB, Esaki N, Kurihara T (2012) Biochem Biophys
Res Commun 425: 363-367
DOI: 10.1016/j.bbrc.2012.07.097

Occurrence of a bacterial membrane
microdomain at the cell division site enriched in
phospholipids with polyunsaturated hydrocarbon
chains, Sato S, Kawamoto J, Sato SB, Watanabe
B, Hiratake J, Esaki N, Kurihara T (2012) J Biol
Chem 287: 24113-24121
DOLI: 10.1074/jbc.M111.318311

37

, BMB2015 38
88
27 12 4

, Shewanella livingstonensis Ac10
EPA
, 442 B
27 10 31

> > B B

, Distinct roles of
l-acylglycerol-3-phosphate O-acyltransferase
isozymes in membrane phospholipid biogenesis
in Shewanella livingstonensis Ac10, 18

27
9 14

15
27 6 24

, Shewanella livingstonensis Ac10

s 439
B 27 2 7

, 438 B
26 11 22

, Membrane microdomain enriched
in eicosapentaenoic acid-containing
phospholipids in Shewanella livingstonensis
Acl0, Japan-Italy Joint Symposium 26
11 5

>

PIsC, 435 B
26 2 1

25 11 25

s , Roles of
eicosapentaenoic acid-containing phospholipids
in bacterial cell membrane, EMBO|EMBL
Symposium New Approaches and Concepts in

Microbiology 25 10 14~16
Heidelberg, Germany
, 86
25 9 13
133 25 3 29
2013 25 3 27



, 24

1129
, Shewanella livingstonensis Ac10
24 11 22
JAMSTEC
, 430
B 24 11 17

, Function of eicosapentaenoic
acid-containing phospholipids in bacterial cell
membrane, Hirschegg Summer School 2012

24 9 6  Hirschegg, Austria

2 , 24 6 13

1
Proteins involved in cold adaptation,
Yoshimune K, Kawamoto J, Kurihara T (2013)
Cold-adapted Microorganisms (Caister Academic
Press) 97-110

)]
KURIHARA, Tatsuo

@
KAWAMOTO, Jun



