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Role of membrane gangliosides in T cell development and activation
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2,800,000
T T
GM3S  GM2/GD2S DKO T
DN3a DN3a
TCRB DKO TCRB
TCRB DN3a

T cell development depends on appropriate signals mediated by T cell receptors
and many other receptors. Sphingolipids (gangliosides and sphingomyelin) are thought to form a platform
(lipid raft) for receptor-mediated signaling.

We determined the expression profiles of gangliosides during T cell development. Ganglioside levels were
greatl¥ increased during the DN3 stage, which was coincidentally with TCRb chain expression. To determine
the role of gangliosides in T cell development we prepared GM3S and GM2/GD2S double deficient mice (DKO
mice) which don’ t express any ganglioside species. DKO mice exhibited abnormal thymic development and
greatly reduced in thymocytes. T cell development in DKO mice was arrested at the DN3 stage where TCRb
chain gene arrangement occurs. These results suggest unique rafts are formed in the plasma membrane
during T cell development and these rafts provide the appropriate distinct intracellular signaling events
for successful differentiation.
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Fig.1 Ganglioside biosynthetic pathways
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Fig.2 T cell development in DKO mice is arrested at the
DN3a stage where TCRp chain gene arrangement occurs

Lin' CD4 CD8 CD44" gate (= DN3-4)

Control

DN3b
498

CcD28

DN3a DN3a
TCRB

Fig.3 TCRB chain rearrangement and pTa
induction lead to preTCR expression
WT DKO

\ cont. | ™ cont
— TRy || — TcRg

Y AN N v AV S

intracellular TCRB

TCR

TCRB
TCRB

DKO TCRB

1 o-series

GM3 GD3

LC-MS

4
Nagafuku, M., Sato, T., Sato, S.,
Shimizu, K., Taira, T., Inokuchi, J.
Control of Homeostatic and Pathogenic
Balance in Adipose Tissue by
Ganglioside GM3. Glycobiology

25(3), 2015, 303-318

doi: 10.1093/glycob/cwul112

Inokuchi, J., Nagafuku, M., Ohno, 1.,
Suzuki, A. Distinct selectivity of
gangliosides required for CD4+ T and
CD8+ T cell activation. Biochim
Biophys Acta. 1851(1),2015,
98-106

doi: 10.1016/j.bbalip.2014.07.013
Nagafuku, M., Inokuchi, J. The

physiological significance of
ganglioside species selectively
expressed on individual T cell subsets.
Trends in Glycoscience and
Glycotechnology 25, 2013,
159-169

http://doi.org/10.4052/tigg.25.159
Inokuchi, J., Nagafuku, M., Ohno, 1.,



Suzuki, A. Heterogeneity of
gangliosides among T cell subsets. Cell

Mol Life Sci. 70(17), 2013,
3067-3075
doi: 10.1007/s00018-012-1208-x
8
T
8 25
7 1213
32
25 8 57
34

25 10 11-12

11
25 10 25-26

Masakazu Nagafuku, Jin-ichi Inokuchi
Distinct  expression  profiles  of
sphingolipid species during T cell
development 42

25 12 11-13

26 6 6-7

NPC1L1
37
26 11 25-27

Masakazu Nagafuku, Kaoru Toshima,
Jin-ichi Inokuchi Rearrangements of
lipid raft constituents during
thymocyte development 43

26 12 10-12

2
Nagafuku, M., Inokuchi, J. Springer
Sugar Chains (Gangliosides and T cell
immunity), 2014, 35-54

Nagafuku, M., Inokuchi, J. Springer
Glycoscience: Biology and Medicine
(Gangliosides in T cell immunity), 2014,
667-673

http://www . tohoku-pharm.ac. jp/homepages
/kinoubyoutai/TOP.html

¢y

Nagafuku, Masakazu

20399976



