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Anti GM1 antibodies affect the function and the structure of lipid rafts

UEDA, AKIHIRO

3,100,000

GM1 NGF) Trk
Trk
nSMase GM1

GM1 nSMase

Important signaling molecules (e.g. Trk-tyrosine kinase etc.) and glycolipids
are present inside microdomains named ‘ lipid rafts’ in the plasma membrane. Nerve growth factor (NGF)
is essential for neuronal differentiation and survival in vivo and its functional receptor is Trk
tyrosine kinase. Researchs to date, we have demonstrated that anti-GM1 antibodies directly influence the
integrity of lipid rafts. The Trk protein is translocated from the original location of lipid rafts to
non-lipid rafts fraction. Previous studies have shown that neutral sphingomyelinase (nSMase) is located
in lipid rafts unlike acid sphingomyelinase in lysosomes and is postulated to be an important regulatory
factor for the local contents of sphingomyelin in lipid rafts. In the present study, we found that
anti-GM1 antibodies caused the alteration of nSMase activity in the plasma membrane fraction. Thus,
anti-GM1 antibodies affect not only Trk protein function but also nSMase actions.

lipid rafts GMlgang;ioside sphingomyelinase
Tr



GBS GM1
GM1
lipid rafts
Trk EGFR
GPI-anchored protein
NGF: Nerve growth

factor Trk
lipid rafts
lipid rafts GM1 Trk

positive
J Neurochem
1993;Proc.Natl Acad. Sci.USA 1995; J. Biol.
Chem. 1998; Glycoconj. J. 2000)

lipid rafts
GBS
(GM1)
, lipid rafts
GBS 9
age-matched control 10
lipid rafts
Trk
stable transfectant PCtrk
1 NGF PC12
2 NGF Trk
3 Trk
MAPK
4 lipid rafts Trk
5 réfts Ras
1 NGF PCtrk
GM1 GM1
2 NGF Trk
3 MAPK
45 lipid rafts non-rafts

Trk rafts
Ras

GBS
GM1 PCtrk NGF  Trk

“rafts
(Mol Cdl Neurosci

lipid rafts  target

2010
GM1
lipid rafts
Trk
lipid rafts
lipid rafts
Trk
PC12
trk-cTrk stable transfectant
PCtrk PCT
PCT  serum-freeDMEM 200
1000 GM1

subcellular protein fractionation

Trk Western blot
ECL
Band
Trk lipid rafts
GM1
nSMase:

neutral sphingomyelinase lipid rafts

GM1

GM1

aSMase acid sphingomyelinase



nSMase
PCI12
nSMase
NGF BDNF
Brain-derived neurotrophic factor

nSMase

nSMase lipid rafts

Trk
lipid rafts

lipid rafts
lipid rafts
nSMase subcellular
protein fractionation
nSMase Amplex® Red
Sphingomyeklinase Assay Kit, Invitrogen
GM1

GM1 nSMase

GM1
lipid rafts

nSMase

5
Asakura K, Ueda A, Mutoh T. Lipid rafts
and their possible involvements in
neuroimmunological disorders. Front Biosci
(Landmark Ed) 20: 303-313, 2015.
https://www.bioscience.org/2015/v20/af/4310/ful
Itext.htm

Fukui T, Asakura K, Hikichi C,
Ishikawa T, Murai R, Hirota S, Murate KI,
Kizawa M, Ueda A, Ito S, Mutoh T.
Histone deacetylase inhibitor attenuates
neurotoxicology of clioquinol in PC12
cells. Toxicology 331: 112-118, 2015.

DOI: 10.1016/j.tox.2015.01.013.

Fukuda Y, Fukui T, Hikichi C,
Ishikawa T, Murate K, Adachi T, Imai H,
Fukuhara K, Ueda A, Kaplan AP, Mutoh T.
Neurotropin promotes NGF signaling
through interaction of GM1 ganglioside
with Trk neurotrophin receptor in PC12
cells. Brain Res 1596: 13-21, 2015.

DOI: 10.1016/j.brainres.2014.11.041.

Shima S, Kawamura N, Ishikawa T, Masuda
H, Iwahara C, Niimi Y, Ueda A, Iwabuchi K,
Mutoh T. Anti-neutral glycolipid antibodies in
encephalomyeloradiculoneuropathy. Neurology
82: 114-118, 2014. .
DOI: 10.1212/WNL.0000000000000015.

Asakura K, Ueda A, Shima S,
Ishikawa T, Hikichi C, Hirota S, Fukui T,
Ito S, Mutoh T. Targeting of aquaporin 4
into lipid rafts and its biological
significance. Brain Res 1583: 237-244,
2014.

DOI: 10.1016/j.brainres.2014.08.014.

5
Takao Fukui, Kunihiko Asakura, Seiko
Hirota, Tomomasa Ishikawa Sayuri Shima,
Akihiro Ueda, Shinji Ito and Tatsuro Mutoh.
Histone Deacetylase Inhibitor Attenuates
Neurotoxicity of Clioquinol. 56

2015 5 23
EMRN . 140
2014 11 1
(EMRN) 1 . 19
2014 9 4
EMRN
55
2014 5 22



Mutoh T, Shima S, Ishikawa T, UedaA,
Asakura K. New Autoantibodies Against Neutral
Glycolipids In
Encephalomyeloradiculoneuropathy. 2014.4.29.
The 66th American Academy of Neurology
Annual Meeting; Philadelphia.

http://www.fujita-hu.ac.jp/~sinkei/index.html

(0
UEDA, AKIHIRO

20600703



