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Analysis on changes in the molecular structure of glomerulus accompanying with
diabetic nephropathy
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It is well known that the changes in morphology of the glomerular epithelium,
endothelium, basement membrane and mesangium occur in the diabetic nephropathy. However, the change of
these structures at the molecular level is not examined yet. In this study to elucidate the etiology of
diabetic nephropathy the change of the molecular structure of glomerulus was examined by the proteomics
of 0-GIcNAc-modified proteins from isolated glomeruli and immunohistochemistry. It was revealed that in
the diabetic glomerulus some proteins including synaptopodin which was expressed specifically in the
glomerular epithelial cells increased in O-GlcNAc-modification, and the localization of the
0-GIcNAc-modified proteins changed.

0-GIcNAC



Wolf G, et al.,
Diabetes 54:1626-1634, 2005

O- N-
(O-GIcNACc)
O-GIcNAc
(Brownlee M, Nature 414: 813-820, 2001,
Hart GW, et al., Nature 446:1017-1022,
2007)

GK
O-GIcNAc
O-GIcNAc
(Akimoto Y, et al.,
Acta Histochem. Cytochem. 36: 131-142,
2005; Akimoto Y et al., Med. Mol. Morphol.
38: 84-91, 2005) O-GlIcNAc

4

(Akimoto Y, et al., Clin. Proteom.
8: 15, 2011)

O-GIcNAc

O-GIcNAc

O-GIcNAc

1) O-GIcNAc

GK
O-GIcNAc
(RL2, CTD110.6) O-GIcNAc
PD Quest
O-GIcNAc
PVDF
2)
O-GIcNAc
O-GIcNAc
O-GIcNAc
O-GIcNAc
3)
HRP
HRP
LR White
lysate
4)
O-GIcNAc
O-GIcNAc
O-GIcNAc
O-GIcNAc



5) O-GIcNAc

in situ Proximity Ligation
Assay (PLA)

O-GIcNACc
(Akimoto Y, et al., Clin.
Proteom. 8: 15, 2011) in situ PLA
O-GIcNACc
O-GIcNACc
O-GIcNACc
6) O-GIcNAc
O-GIcNAcase PUGNAc
(100 pg/ml) F7E FCT1~8 HfH in vitro
O-GleNAc
O-GlcNAc
RNA1 O-GleNAc
O-GlcNAc
(n
O-GleNAc
O-GleNAc
a- 4 2
O-GleNAc
GK
Wistar 3
(Katsuya et al.,
Kidney Int 69: 2101, 2006
O-GleNAc
O-GleNAc
LC MS/MS
O-GlcNAc
O-GleNAc
O-GleNAc
a -
4
O-GleNAc
(Akimoto Y, et al., Clin. Proteom. 8: 15,
2011) a - 4
a -
4 O-GleNAc
GK
a

LC-MS/MS O-GlcNAc

O-GlecNAc

2

in situ PLA
O-GlcNAc a -

O-GlcNAcase
O-GleNAc

a- 4
3

O-GleNAc
O-GleNAc

O-GleNAc
O-GleNAc

O-GleNAc o - 4 O-GleNAc

O-GlcNAc

O-GleNAc
O-GleNAc
O-GleNAc
O-GleNAc
Shimizu M,

et al., Lab. Invest. 89:178-195, 2009
O-GleNAc



3
Tsumoto H, Ogasawara D, Hashii N,
Suzuki T, Akimoto Y, Endo T, Miura Y:
Enrichment of O-GleNAc-modified
peptides using novel thiol-alkyne and

thiol-disulfide exchange. Bioorg.
Med. Chem. Lett. pii:
S0960-894X(15)00414-X.  2015.  doi:

10.1016/j.bmcl.2015.04.082.

Akimoto Y, Kawakami H:
Histochemical staining using lectin
probes. Lectins Hirabayashi J. (Ed.)

Methods Mol. Biol. ,

1200:153-163, 2014. doi:

10.1007/978-1-4939-1292-6_14.
Gerald W

Hart : ,
O-GleNAc
, 31 (8): 847-851, 2013.
http://www.bunkodo.co.jp/byori_35/mag
azine_detail 4.html

10

O-GleNAc . 55

26 9 27-28
Akimoto Y, Miura Y, Toda T, 7
Molecular morphological changes in the
glomerulus associated with  the
elevation of O-GlcNAcylation in diabetic
nephropathy. The 18th International
Microscopy Congress (IMC 2014)

Prague, Czech Republic, Sept. 7-12,
2014
5
a -
4 .
70 26
5 11 -13
Gerald W Hart
119
26 3 27-29
Akimoto Y, Miura Y, Toda T, 8
Morphological changes in diabetic

kidney are associated with increased
O-GleNAc modification of cytoskeletal
proteins. World Diabetes Congress 2013,

Melbourne, Australia, Dec 2-6, 2013
O-GleNAc . 11
25 10 25-26

Akimoto Y, Miura Y, Toda T, 8
Changes of the O-GlcNAc modification
of proteins accompanied with diabetic

eY)

nephropathy. 12th HUPO  World
Congress, Yokohama, Sept. 14-18, 2013
4

118

25 3
28-30 .
Akimoto Y, Miura Y, Toda T, 6
O-GleNAc modification of proteins and
diabetes. International Symposium on
Glyco-minded Biology of Diseases as a
Basis of Pharmaceutical Sciences,
Tokyo, Nov. 30-Dec. 1, 2012
Akimoto Y, Miura Y, Toda T, 6
Detection of O-GlcNAcylated proteins
by glycoproteomics and in situ
proximity ligation assay (PLA).
ICHC2012: 14th International Congress
of Histochemistry and Cytochemistry,
Kyoto, Aug. 26-29, 2012

1
Akimoto Y, Miura Y, Endo T, Kawakami
H, Hart GW: Diabetes and
O-GlcNAcylation. In  Glycoscience:
Biology and Medicine. (Taniguchi N,
Endo T, Hart GW, Seeberger PH, Wong
C-H, Eds.) Springer,
10.1007/SpringerReference_395455:
1207-1212, 2015
ISBN 978-4-431-54840-9

AKIMOTO, Yoshihiro

60184115



