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Podocalyxin (PC) was initially identified as a sialylated glycoconjugate in
rat glomerular podocytes. Recently, many epitopes of undifferentiated state markers in human iPS
cells have been found to be glycans attached to PC. Thus, the elucidation of glycan structures in PC

from human iPS cells is required for the progress of regenerative medicine. PC is a protein with a
calculated molecular weight of 55 kDa, although various molecular weights have been reported,
presumably due to post-translational glycosylation. In this study, the molecular weight of PC in
human iPS cells has been shown to be >720 kDa by blue native PAGE. Then, we have devised methods for

the analysis of sialic acids and keratan sulfates. It was clarified that PC in human iPS cells is
heavily sialylated. Furthermore, very low-sulfated keratan sulfates with poly N-acetyl lactosamine
structures were found, and this unique structure seems to have a significant role in the
undifferentiated state of human iPS cells.

iPS



1984

iPS
EC (embryonal carcinoma,
iPS
iPS
iPS
iPS
iPS

ES iPS
iPS

iPS

iPS
iPS
iPS

(€)) iPS
Fisher Scientific Essential 8

2 iPS

€)) blue native PAGE

®
N-

0-
N- (Neu5Ac)
HPLC

iPS

200kDa
KS

TRA-1-60

20187

R-10G

HPLC

TRA-1-81

iPS

Thermo

N-

(Neu5Gc)



2-

HPLC NeuSAc  Neu5Gc 5 pmol(S/N=3)
20 pmol - 15 nmol
165kDa iPS 200kDa
iPS
Galf3 1-4GIcNAc(6S)
Gal(6S)P 1-4GIcNAc(6S) 2-
Galf 1-4GIcNAc(6S) Gal (6S)P 1-4GIcNAc(6S)
10 1 Galp 1-
4GIcNAc(6S) Gal(6S)P 1-4GIcNAc(6S)
HPLC Galp 1-
4GIcNAc(6S) Gal(6S)PB 1-4GIcNAc(6S) 0.1 ng (S/N=3) 0.25 ng - 1000 ng
iPS (201B7 )
iPS iPS
R-10G
Blue native PAGE 720 KDa
iPS 200kDa
55kDa
iPS
Galf3 1-4GIcNAc(6S) Gal(6S)P 1-4GIcNAc(6S)
iPS
13 ” - B -
HPLC GIcNAc(6S)-Gal ,GlcNAc-Gal
Galf3 1-4GIcNAc(6S)B 1-3Gal
B 1-4GIcNAc(6S)B 1 Galf3 1-4GIcNAcP 1-3Galf3 1-4GIcNAcB 1
N-
iPS
iPS iPS
iPS ES/iPS

iPS



3 3 0 2

Y. Nagai, H. Nakao, A. Kojima, Y. Komatsubara, Y. Ohta, N. Kawasaki, N. Kawasaki, H. Toyoda, 11

T. Kawasaki

Glycan epitopes on 201B7 human-induced pluripotent stem cells using R-10G and R-17F marker 2021

antibodies

Biomolecules 508
DOl

10.3390/biom11040508, Published: 29 March 2021

H. Nakao, T. Yamaguchi, K. Kawabata, K. Higashi, M. Nonaka, M. Tuiji , Y Nagai, H. Toyoda, Y. 33
Yamaguchi, N Kawasaki, T. Kawasaki .

Characterization of novel antibodies that recognize sialylated keratan sulfate and lacto-N- 2023
fucopentaose 1 on human induced pluripotent cells: comparison with existing antibodies

Glycobiology 150-164

DOl
10.1093/glycob/cwac074

W.S. Koh, C. Knudsen, T. lzumikawa, E. Nakato, K. Grandt, A. Kinoshita-Toyoda, H. Toyoda, H. 136

Nakato

Regulation of morphogen pathways by a Drosophila chondroitin sulfate proteoglycan Windpipe 2023

J. Cell Sci. 1-14
DOl

10.1242/jcs. 260525

Windpipe

143

2023




143

2023

71

2021

HPLC

142

2022

39

2020




HPLC

141

2021




