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Elucidation of phospholipid metabolism necessary for life
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This study demonstrated that LPCAT3, which is one of lysophospholipid
acyltransferase, played a key role in biosynthesis of arachidonic acid containing phospholipids in vivo.
LPCAT3-deficient mice showed a lethal phenotype within one week after birth. We also found that a
triacylglycerol (TG) accumulation occurred by LPCAT3 deletion in small intestine at postnatal day 1. The
study showed that an arachidonic acid containing phospholipid was important for an efficient TG transfer
by an enzymatic assay in vitro. A glucose level and a TG level in blood were decreased in
LPCAT3-deficient mice because enterocyte was disrupted by the accumulation. These results suggested that
the dysfunction of enterocyte was one of the reasons for the neonatal lethal phenotype.



-3(LPCAT3)  invitro
(C20:4)
(C18:2)
LPC,
LPE,
LPS
PC,
PE,
PS
LPCAT3
LPCAT3
LPCAT3
LPCAT3
LC-MS
GC-FID
LPCAT3

LPCAT3

MTP(microsomal triglyceride
transfer protein)
LPCAT3

2 st s

36:5 PC (% of total)

36:4 PC (% of total)

=3

g c @t
% S T2 55 X8 8 . g 5
 E @ 3 > 8 & B g g E 3
& Ef 350G £ & 2 -
£ £ 5
. @ & Small =
intestine

LPCAT3

5 5 5 % 3 &

Small
intestine

o
[=]

2 60
=
o
Eg‘lﬁ
=c
ggm
52 o
m© c o = . o
35 w c @ b &
S &334&0
Small
intestine
invitro
LPCAT3

LPCAT3

BELPCAT3+/+
WLPCAT3-/-

Colon
Kidney
Heart

LPCAT3

LPCAT3 genotype

(% 0-2HH)

=02

e
LPCAT3

H+

LPCAT3
TG

Postnatal day

HE

Oil Red

SR

LPCAT3

s

0



~ LPCAT3+/+ LPCAT3-/-

- i p w
E s
y:

LPCAT3 TG

TG
MTP

TG

MTP

(=]
r

=N
i

=
T

TG transfer (% of input/hour})
W]

&)
a
o
o
= 30%
+70% egg PC
MTP
MTP TG

TG

Shindou et. al.,J. Biol. Chem., 2009,
284, 1-5

Hishikawa et. al., Proc. Natl. Acad.
Sci. USA, 2008, 105, 2830-2835

Hashidate-Yoshida T,
Hishikawa D, Morimoto R, Hamano F,
Tokuoka SM, Eto M, Tamura-Nakano M,

Yanobu-Takanashi R, Mukumoto Y, Kiyonari

Harayama T,

H, Okamura T, Kita Y, Shindou H, Shimizu
T., Fatty acid remodeling by LPCAT3
enriches arachidonate in phospholipid
membranes and regulates triglyceride
transport., Elife, , 2015, DOI:

10.7554/eLife.06328

Taniguchi K, Hikiji H, Okinaga T,
Hashidate-Yoshida T, Shindou H, Ariyoshi

W, Shimizu T, Tominaga K, Nishihara T.,
Essential Role of
Lysophosphatidylcholine
Acyltransferase 3 in the Induction of
Macrophage Polarization in PMA-Treated
U937 Cells., J. cell Biochen., s
116, 2015, 2840-8, DOl :
10.1002/jcb.25230

LPCAT3
57 2015 5

29
Tomomi Hashidate-Yoshida, Takeshi
Harayama, Daisuke Hishikawa, Ryo
Morimoto, Fumie Hamano, Suzumi M.

Tokuoka, Miki Eto, Yoshihiro Kita, Hideo
Shindou, and Takao Shimizu, The role of
lysophosphatidylcholine

acyltransferase 3 (LPCAT3) modulating

triacylglycerol transport, BMB2015,
2015 12 3 ,

O

O



@
YOSHIDA, Tomomi

30610216



