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Electromicroscopic photograph of hiPSCs

.

Collaboration with Dr. Yoshihiro Akimoto
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Glycoconjugates at
the cell surface

Glycoproteins/Proteoglycans

Glycolipids
MS analysis
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Glycoproteins/Proteoglycans

Glycolipids

k

Separate by HPLC

Liberate glycans from
proteins or lipids
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Time consuming, laborious, and requires a lot of samples
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A large number of glycans can be classified
using a panel of lectins with different glycan-
binding specificity
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Cells Number
MRC5(fetal lung)-derived hiPSCs 12

AM (amnion)-derived hiPSCs 36

UtE (endometrium) -derived hiPSCs 27

PAL (placental artery)-derived hiPSCs 27
Dermal fibroblast-derived hiPSCs 12
NESCs 9
Somatic cells, mouse feeder cells 12

Total 135
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Cells Protein Fluorescence
extraction labeling

» OO0 W Tud

~10 million cells

50 ng =
Statistic analysis Scan ‘ ~103 cells

Apply on lectin
- array
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Fibroblasts,
hiPSCs(201B7)
v
Hydrazinolysys
v
Re-N-acetylation
v
Pyridylamination
i

Fibroblasts 1PSCs

Anion exchange HPLC

%

(201B7)
N-glycans 20 Sl
O-glycans 7 10
Total 27 47

Size-fractionation HPLC

v

Reverse-phase HPLC

\’
MALDI-TOF-MS

Hasehira et al. Mol Cell Proteomics 2012
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Terminal structure

Typical structure

Glycotransferease
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Hasehira et al

. Mol Cell Proteomics 2012
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rBC2LCN (Burkholderia cenocepaciaB3¥BC2L-C
LOF>DNKIHRAAL )

FWER = 1.92E-19

H typel H type3

=0 | \
é 40 1 P
R 2
§ - e
£ 10- .
(@)
ool . ROR Fuca1-2Galp1l-3GIcNAc  Fucal-2Galpl-3GalNAc
()
e |

10 W) S AT —H—

Moulse Sométic hiPSCs
feeder cells /hESCs

Tateno et al. J Biol Chem 2011
17 cels

Hasehira et al. Mol Cell Proteomics 2012
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Cells deviated

E‘ ﬁ hiPSCs trorn hiPSCs Mixed population

Onuma et al. BBRC (2013) Point: No toxicity to cells
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rBC2LCN blot
rBC2LCN

Somatic cell hiPSC hESC
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Tateno et al. Stem Cells Transl Med 2013
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Tateno et al. Sci Rep 2014
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Tateno et al. Stem Cells Reports 2015
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rBC2LCNLYFY IEENS%R (PE23)

IPSCs/ESCs Targeting Inhibit protein synthesis by
ADP-ribosylation of eEF2
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Lectin-drug conjugate
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Tateno et al. Stem Cells Reports 2015
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Tateno et al. Molecules 2017
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rBC2LCN (16 kDa) Antibody (150 kDa)

1. DFEbHVIhEW (REDLI0DD 1)
2. RVWREEEEHE

3. XKIFE CXKELEEDHE(100 mg/L)
4. Zifh

5. EBMES/iPSHlifalCE VLRI ZRT
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Glycome diagnosis of human induced pluripotent stem cells using lectin microarray.
Tateno H, Toyota M, Saito S, Onuma Y, Ito Y, Hiemori K, Fukumura M, Matsushima A, Nakanishi M, Ohnuma K,
Akutsu H, Umezawa A, Horimoto K, Hirabayashi J, Asashima M. J Biol Chem. 2011 Jun 10;286(23):20345-53.

Structural and quantitative evidence for dynamic glycome shift on production of induced pluripotent stem cells.

20114

rBC2LCNRE R

Hasehira K, Tateno H, Onuma Y, Ito Y, Asashima M, Hirabayashi J. Mol Cell Proteomics. 2012 Dec;11(12):1913-23 §E85 H > FEIE

rBC2LCN, a new probe for live cell imaging of human pluripotent stem cells
Onuma Y, Tateno H, Hirabayashi J, Ito Y, Asashima M. Biochem Biophys Res Commun. 2013 Feb 15;431(3):524-9.

Podocalyxin is a glycoprotein ligand of the human pluripotent stem cell-specific probe rBC2LCN
Tateno H, Matsushima A, Hiemori K, Onuma Y, Ito Y, Hasehira K, Nishimura K, Ohtaka M, Takayasu S, Nakanishi M,
Ikehara Y, Nakanishi M, Ohnuma K, Chan T, Toyoda M, Akutsu H, Umezawa A, Asashima M, Hirabayashi J. Stem
Cells Transl Med. 2013 Apr;2(4):265-73.
A medium hyperglycosylated podocalyxin enables noninvasive and quantitative detection of tumorigenic human
pluripotent stem cells
Tateno H, Onuma Y, Ito Y, Hiemori K, Aiki Y, Shimizu M, Higuchi K, Fukuda M, Warashina M, Honda S, Asashima M,
Hirabayashi J. Sci Rep. 2014 Feb 12;4:4069.

Elimination of tumorigenic human pluripotent stem cells by a recombinant lectin-toxin fusion protein
Tateno H, Onuma Y, Ito Y, Minoshima F, Saito S, Shimizu M, Aiki Y, Asashima M, Hirabayashi J. Stem Cell Reports.

R 2015 May 12;4(5):811-20.

Development of a practical sandwich assay to detect human pluripotent stem cells using cell culture media

Tateno H, Hiemori K, Hirayasu K, Sougawa N, Fukuda M, Warashina M, Amano M, Funakoshi T, Sadamura Y,
Miyagawa S, Saito A, Sawa Y, Shofuda T, Sumida M, Kanemura Y, Nakamura M, Okano H, Onuma Y, Ito Y, Asashima
M, Hirabayashi J. Regen Ther. 2017 Jan 26;6:1-8.

Engineering of a Potent Recombinant Lectin-Toxin Fusion Protein to Eliminate Human Pluripotent Stem Cells
Tateno H, Saito S. Molecules. 2017 Jul 10;22(7).

—

Glycome analysis of extracellular vesicles derived from human induced pluripotent stem cells using lectin microarray
Saito S, Hiemori K, Kiyoi K, Tateno H. Sci Rep. 2018 Mar 5;8(1):3997.
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F — R = Life Science
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E Undifferentiated human ES/IPS cells Elimination Reagent
StemSu re® hPSC Remover

rBC2LCN-PE23

4 rBC2LCN-PE23IORRIEIE (BXEHE)
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