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Although pulmonary surfactant is implicated in the various lung functions,
molecular mechanisms how the amount of pulmonary surfactant in alveoli is maintained and regulated are
still unclear. The aim of this study is to clarify the molecular mechanisms of pulmonary surfactant
phospholipid trafficking, secretion, and recycling. To uncover these mechanisms, | focused on the Secl4L3
and Secl4L4, which is the function unknown lipid transEorters, highly expressed in the Iun%.

In this study, I used Secl4L3 and Secl4L4 double knockout (dKO) mice to characterize the functions of
these genes in vivo. There are no significant difference in the surfactant phospholipid amount and
compositions between control and dKO mice, suggest that they are not critical for the basal lung
function. However, | also found that the mRNA expressions of several cytokines were increased in dKO mice
than that of control mice after intratracheal administration of lipopolysaccharide.




1)

2
(2) Secl4d (
Secl4
Secl4
6
50
Secl4

Secl4-like (Secl14L)
Secl4L1l L5

L3 L4
Secl4L2

5

Secl4L2

Secl4L3

3.
(1) Secl4L3

(2) Sec14L3

Secl4L3 L4
Secl4L3 Secl4L3
Sec14L3
Secl4L 4
Secl14L3
GSTrap

LC-MS/MS



Secl4L3

Secl4L3
(3) Sec14L3 Sec14L3
Secl4L4
in vivo
Sec14L3 2
Sec14L3 (KO) in vitro
1
Sec14L3 80%
Secl4L4  Secl4L3 KO
1
Sec14L.3/Sec14L4 Secl4L3
(dKO) CRISPR/Cas9
Sec14L3
4
LC-MS/MS
(2) Secl4L3 in vitro
(5) Secl4L3 Secl4L3 GSTrap
Secl4L4
(LPS)
Secl4L3
PCR
Secl4L3
LC-MS/MS

4.
(1) Sec14L3



Secl4L3

Sec14L3 Secl4L4
Sec14L3/Secl4L4 dKO
(PIPs) 4) Secl4L3 / SecldlL4
dKO
Sec14L3 Secl14L.3 KO
dKO
3) Secl4L3 Secl4L3 Secl4L4
Secl14L3 KO
Secl4L3 KO
(5) Secl4L3
Secl4L3
BioGPS
Secl14L3
Secl4L4 Secl4L3 Secl4L4
Secl4L.3 Secl4lL4 dKO
80%
Secl4L.3 KO dKO
Secl4L4

Secl4L3 SecldlL4
50kb Secl4L3 Secl4L4

dKO

CRISPR/Cas9
Secl4L3/Secl4L4 dKO 5.
( 5)
RNA Hashidate-Yoshida T, Harayama T,



Hishikawa D, Morimoto R, Hamano F,
Tokuoka SM, Eto M, Tamura-Nakano
M, Yanobu-Takanashi R, Mukumoto Y,
Kiyonari 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 Apr
21;4. doi: 10.7554/eL ife.06328.
Harayama T, Eto M, Shindou H, Kita'Y,
Otsubo E, Hishikawa D, Ishii S,
Sakimura K, Mishina M, Shimizu T.
Lysophospholipid acyltransferases
mediate phosphatidylcholine
diversification to achieve the physical
properties required in vivo. Cell Metab.
2014 Aug 5;20(2):295-305.
doi: 10.1016/j.cmet.2014.05.019. Epub
2014 Jun 26
Hishikawa D, Hashidate T, Shimizu T,
Shindou H. Diversity and function of
membrane glycerophospholipids
generated by the remodeling pathway
in mammalian cells. J Lipid Res.
2014 May;55(5):799-807. doi:
10.1194/jlr.R046094. Review.
Hishikawa D, Shindou H, Harayama T,
Ogasawara R, Suwabe A, Shimizu T.
Identification of Secl4-like 3 as a novel
lipid-packing sensor in the Ilung.

FASEB J. 2013
Dec;27(12):5131-40. doi:

10.1096/fj.13-237941.

Secl14-like 3

2014 19(1) 122-125

Secl4-like 3
2014
6 21
Daisuke Hishikawa. ldentification of
novel pulmonary surfactant
lipid-related protein, Secl4-like 3. 2014
7 27H~2014 8 1 \Vermont

Academy, Saxtons river, VT

Secl4-like 3
2014 10 15H—~2014 10 18

http://www.ncgmlipidsp.jp




1)
(HISHIKAWA, Daisuke)

: 10569966



