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Liquid extraction surface analysis of lipids from local tissue areas by mass
spectrometry for pathological analysis
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We applied a liquid extraction surface analysis (LESA) combination with NanoMate
as a new approach for localization analysis of lipid molecular species in mammalian tissue slices and
body fluid on segmented membrane. As results mass profiles of phosphatidylcholine,
phosphatidylethanolamine and phosphatidylserine in different areas of several tissue slices were
effectively obtained by direct extraction. The profiles in molecular species of glycosphingolipids
(gangliosides and sulfatides) and triglycerides were also effectively obtained by this method.



(LESA)

ESI NanoMate

(LESA)
4000Qtrap
Orbitrap
Lipid
Search

Simuca P+

Imm
ML 100-200
Lipid Search
15u m
1-2mm 1.5-2pL
/ 1:2 1
4000QTRAP
Orbitrap
Zucker (fat/fat)

Zucker



RYGB DJB
sham
LCMS/MS
ESI NanoMate
(LESA)
4000Qtrap
Orbitrap
10u L
fat-1 (fat-1+)
(fat-1-)

2

n-3

C16 C18

LESA

12
PC

n-6

fat-1

Elovl 6

LESA
16:0 sn-1
18:0 sn-1



LESA
ESI

4000Qtrap Orbitrap

]
Sato H, Taketomi Y, Ushida A, Isogai

Y, Kojima T, Hirabayashi T, Miki Y,
Yamamoto K, Nishito Y, Kobayashi T,
Ikeda K, Taguchi R, Hara S, Ida S,
Miyamoto Y, Watanabe M, Baba H,
Miyata K, Oike Y, Gelb MH, Murakami
M. The adipocyte-inducible secreted
phospholipases PLA2G5 and PLA2G2E
play distinct roles in obesity. Cell
Metab. , Vol .20, No.1, 2014,
pp-119-132. doi:

10.1016/j .cmet.2014.05.002.

Abe Y, Honsho M, Nakanishi H, Taguchi
R, Fujiki Y. Very-long-chain
polyunsaturated fatty acids
accumulate in phosphatidylcholine of
fibroblasts from patients with
Zellweger syndrome and acyl-CoA
oxidasel deficiency. Biochim Biophys
Acta. , Vol.1841, No.4, 2014,
pp-610-619. doi:

10.1016/j .bbalip.2014.01.001.

Maekawa K, Hirayama A, lwata Y,
Tajima Y, Nishimaki-Mogami T,
Sugawara S, Ueno N, Abe H, Ishikawa
M, Murayama M, Matsuzawa Y, Nakanishi
H, lkeda K, Arita M,_Taguchi R,
Minamino N, Wakabayashi S, Soga T,
Saito Y. Global metabolomic analysis
of heart tissue in a hamster model for
dilated cardiomyopathy. , J
Mol Cell Cardiol. Vol.59, 2012,
pp76-85. doi:
10.1016/j .yjmcc-2013.02.008.
Hama K, Nagai T, Nishizawa C, lkeda
K, Morita M, Satoh N, Nakanishi H,
Imanaka T, Shimozawa N, Taguchi R,
Inoue K, Yokoyama K. Molecular
Species of Phospholipids with Very
Long Chain Fatty Acids in Skin
Fibroblasts of Zellweger
Syndrome.Lipids. , Vol. 48,
No.12, 2013, pp.1253-1267.
PMID:24122089
Sassa T, Ohno Y, Suzuki S, Nomura T,
Nishioka C, Kashiwagi T, Hirayama T,
Akiyama M, Taguchi R, Shimizu H,
Itohara S, Kihara A. Impaired
epidermal permeability barrier in
mice lacking elovll, the gene
responsible for very-long-chain
fatty acid production. Mol Cell Biol.
, Vol.33, No.14, 2013,
pp.2787-2796. doi:
10.1128/MCB.00192-13.
Tajima Y, Ishikawa M, Maekawa K,
Murayama M, Senoo Y,
Nishimaki-Mogami T, Nakanishi H,
Ikeda K, Arita M, Taguchi R, Okuno A,
Mikawa R, Niida S, Takikawa 0, Saito
Y. Lipidomic analysis of brain

tissues and plasma in a mouse model



expressing mutated human amyloid
precursor protein/tau for
Alzheimer®s disease. Lipids Health
Dis. , Vol.12, 2013, p.68.
doi: 10.1186/1476-511X-12-68.
Taketomi Y, Ueno N, Kojima T, Sato H,
Murase R, Yamamoto K, Tanaka S,
Sakanaka M, Nakamura M, Nishito Y,
Kawana M, Kambe N, lkeda K, Taguchi
R, Nakamizo S, Kabashima K, Gelb MH,
Arita M, Yokomizo T, Nakamura M,
Watanabe K, Hirai H, Nakamura M,
Okayama Y, Ra C, Aritake K, Urade Y,
Morimoto K, Sugimoto Y, Shimizu T,
Narumiya S, Hara S, Murakami M. Mast
cell maturation is driven via a group
111 phospholipase A2-prostaglandin
D2-DP1 receptor paracrine axis. Nat
Immunol . , Vol.14, No.6,
2013, pp.554-563. doi:

10.1038/ni .2586.

Yano M, Yamamoto T, Nishimura N,
Gotoh T, Watanabe K, lkeda K, Garan
Y, Taguchi R, Node K, Okazaki T, Oike
Y. Increased oxidative stress
impairs adipose tissue function in
sphingomyelin synthase 1 null mice.
PLoS One. , Vol.8, No.4,
2013, e61380. doi:

10.1371/journal .pone.0061380.
Oikawa N, Goto M, lkeda K, Taguchi R,
Yanagisawa K. The y -secretase
inhibitor DAPT increases the levels
of gangliosides at neuritic
terminals of differentiating PC12
cells. Neurosci Lett, ,
Vol.525, No.1, 2012, pp.49-53, doi:
10.1016/j .neulet.2012.07.027.
Hirata Y, lkeda K, Sudoh M, Tokunaga
Y, Suzuki A, Weng L, Ohta M, Tobita

Y, Okano K, Ozeki K, Kawasaki K,
Tsukuda T, Katsume A, Aoki Y, Umehara
T, Sekiguchi S, Toyoda T, Shimotohno
K, Soga T, Nishijima M, Taguchi R,
Kohara M. Self-enhancement of
hepatitis C virus replication by
promotion of specific sphingolipid
biosynthesis. PLoS Pathog.

Vol .8, No. 8, 2012, 1002860, doi:

10.1371/journal .ppat.1002860.

STAM

2013

2012 12 14 16

2012
12 11 14



37
( ) 2012 10 25-26

2012 7 21

[ 1
Ryo Taguchi, Kazutaka lkeda, Hiroki
Nakanish, Lipidomics for elucidation
of Metabolic Syndrome and related
Lipid Metabolic Disorder, Wiley-VCH
2012, September, pp.233-250,
Lipidomics: Technologies and
Application Ed. by KimEkroos

336

2012 10

pp.317—328

514

1SBN978-4-1413-2

48 No.10 2012, pp.941-945
ISSN 0014-8601

(TAGUCHI, Ryo)

20080210



