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{Table. 7>
Mucin-type O-glycans observed in HCT116 cell.

M1 M4
504  Gal-GalNAc-2AA 1815 NeuAca2-3Galp1-3 {NeuAca2-6(Gal-GleNAc), B1-6} GalNAc-2AA
546 GleNAc-GalNAc-2AA 1969 GalBl-3 {(Gal-GkNAc),B1-6} GalNAc-2AA + NeuAc + SO,
625  GleNAc-GalNAc-2AA +S0; 2180 NeuAca2-3Gal31-3 {NeuAca2-6(Gal-GleNAc) B1-6} GalNAc-2AA
706 Galpl-3(GleNAcP1-6)GalNAc-2AA 2335 Galpl-3 {(Gal-GkNAc),B1-6}GalNAc-2AA + NeuAe + SO
786 Galfl-XGleNAcB1-6)GalNAC-2AA +50, 2546 NeuAca2-3Galpl-3 {NewAco26(Gal-GleNAc),B1-6} GalNAc-2AA
868  Galpl-3 (Gal-GleNAcBI-6)GalNAc-2AA M5

R, SN2

949 -Galp1-3 (CakOINACHI-G)CiINAC2 AN + 50, 1450 NeuAco2-3Galp1-3 (NeuAca2-6Gal-GleNAch 1-6)GalNAC-2AA

1234 GalBl-3 {(Gal-GleNAG),B 1-6} GalNAc-2A A
M2

1158  Galpl-3 (Gal-GlcNAcB1-6)GalNAc-2A A + NeuAc

1815 NeuAca2-3GalB1-3 {NeuAco26(Gal-GleNAc),B1-6} GalNAc-2AA
M6

1085 NeuAcu2-3Galp1-3(NeuAca2-6)GalNAc-2AA

1361 GalBl-3 (GleNAc-Gal-GleNAcB1-6)GalNAc-2AA + NeuAc

1238 Galp1-3 (Gal-GIcNA B 1-6)GalNAC-2AA + NeuAc + S50,
1523 Galpl-3 {(GalGIcNAc),B1-6} GalNAc-2AA + NeuAe

1440 Galp1-3 (GleNAc-GalGleNAcH 1-6)GalNAc-2AA + NeuAc + SO;
1888  Galfl-3 {(GaFGlcNAc);B1-6} GalNAc-2AA + NeuAc

1450 NeuAca2-3Galp1-3 (NeuAca2-6Gal-GleNAcf 1-6)GalNAc-2AA
2253 Galpl-3 {(GalGleNAc),Bl-6} GalNAc-2AA + NeuAe

1604 Galpl-3 {(Gal-GkNAc),Bl1-6} GalNAc-2AA +NeuAc + S0,
2618  Galpl-3 {(GakGIcNAC)sB1-6} GalNAC-2AA + NeuAc

M3

633  NeuAco2-6GalNAc-2AA

1684 GalBl-3 {(Gal-GkNAc),B1-6} GalNAc-2AA +NeuAc + 250,

1764 GalB1-3 {(Gak-GkNAC),B1-6} GalNA-2AA +NeuAc +350,
260 NeuAco2-3Galp1-3 {NeuAco26(Gal-GleNAc), B1-6} GalNAC-2AA +SO
795  NeuAcu2-3Galpl-3GalNAc-2AA 4200 NettAeod-3GaIp1=3 {Net Aca2-6(Cal-GdNAC) 18} GalNAG 3

23 -3 {NeuAca2 -G - -2
998 NeuAcu2-3Galpl-3(GleNAcH16)GaNAC2AA 2626 NeuAca2-3Galp1-3 {NeuAca2-6(Gal GleNAc), B1-6} GalNAc-2AA + S0,

1160  Galbl-3 (Gal-GleNACB 1-6)GalNAC-2AA + NeuAc 2106 NeuAca2-3GalBl-3 {NcuAc(xZ-é(Gal-GlcNAc)lﬁl-6}Ga!NAc-2AA+NcuAc

2471 NeuAca2-3Galpl-3 {NeuAco2-6(Gal-GleNAc), B1-6} GalNAc-2AA + NeuAc

{Table. 8>
Relative abundances of five N-linked glycans from three different lots of MKN45 cells

Peak Area (%)
SD RSD

Lotl Lot2 Lot3 Average
a 20.5 17.9 20.4 19.6 1.47 7.51 %
b 19.7 18.2 17.9 18.6 0.915 491 %

22,5 23.9 22.4 229 0.854 3.72 %
d 215 22.1 22.3 21.9 0.386 1.76 %
e 15.9 17.9 16.3 16.9 1.02 6.06%
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{Table. 9>

Expression level of three characteristic glycan species on cancer cells

MKN  MKN PAN BxP HCT LS17 u93 HL-
K562 Jurkat
45 7 Cl C3 15 4T 7 60
Bisecting
+ + + ++ + - ++ o . +
GlcNAc
Polylactosamine
+ x - —t ++ - + + ++ o+
-type
Sulfated glycans = = 2 - + + - C 2 -
{Table. 10>
Peak No. Observed m/z Proposed Peak No. Observed m/z Proposed
Structure Structure
1 1176 :»-lw 14 1744 m::»llzm
2 1379 " eeaion 15 1760 e L L T

3 1582 Toendon 16 1906 ofomeealon
4 1354 :>:>o—I-I—2AA 17 2052 *lé:)llw
5 1516 b}rw 18 272 *%:::7";2“

6 1678 "1?.)lrw 19 1760 0[O H S0 mm2nn
7 1906 et o 20 1906 2o [OB e g gl
8 1840 ﬁ*lbr"m 21 2068 e {0SESemban
9 2053 8&:»-;2'% 2 2085 20|00 g g ann
10 2002 Eb"”‘" 23 1986 so+we-[oeg g Lo

p‘*z‘“ 24 1760 mo—lg:":‘,tln—zu

12 1395, ogoemmom 25 2272 M{gbulm
13 1561 g e 2 1906 o (OB n 2

11 2166 %0~

Proposed structure of N-glycans observed in Toe and UTA-1 cell
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{Table. 11>

Peak No. Observed m/z Proposed Peak No. Observed m/z Proposed

Structure Structure
1 1354 :’:>H+2AA 12 2125 ”"lgbrrw
2 1516 b’“”‘" 13 272 ﬁ*‘gbulm
3 1678 »] - 14 1760 2o (TR 00 muonn
4 1840 ﬁt]br"m 15 1906 2o (00 g dom
5 2002 EZ)—I—[ZAA 16 1760 5o [0H 00 n a2
6 1906 Fe-pt S 17 2125 ML%;}-HM
7 1760 et T R 18 272 ME‘:;)HLM
8 1906 r{w@u 19 2125 %I%p*,m
9 272 0’|§'E>—42AA 20 2637 " 3@“‘“

10 2637 *lg.,lkw 21 1760 %(W
11 2068 ofoomey T, 22 1906 so-[omegnlon

{Table. 12>

Proposed structure of N-glycans observed in MEF and KSR
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<Fig. 1>
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<Fig. 3>
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<Fig. 5>
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{Fig. 6>

50 mM Ammonium acetate
Linear gradient (mucin-type glycan) 1 M NaCl (GAGs)

S S S S

DAL GAGs

Ml

fraction

M3

Fluorescence intensity
(Ex 325 nm, Em 405 nm)

0 5 10 15 20 25 30
Elution time (min)

Serotonin affinity chromatography of O-linked glycans derived from HCT116 cell.
Analytical conditions; column, LA-serotonin (4.6 x 150 mm). flow rate, 0.5 mL/min. eluent;
solvent A, water. solvent B, 50 mM Ammonium acetate in water. gradient conditions, a
linear gradient (5-40 % solvent B) from 2 to 20 min and 1 M NaCl from 20 to 45 min.

166



<Fig. 7>
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sulfated monosialo glycans

e AP

L M6
sulfated disialo glycans
_J M
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Elution time (min)

NP-HPLC analysis of mucin-type O-glycans from HCT116 cell. Analytical conditions: column,

TSK-GEL Amide-80 (4.6 x 250 mm). flow rate, 0.8 mL/min. eluent, solvent A, 0.1% CH;COOH in MeCN.

solvent B, 0.2% CH3;COOH/0.2% triethylamine in water. gradient conditions: a linear gradient (15-50 %

solvent B) from 5 to 85 min.

{Fig. 8>

(a)
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Fluorescence intensity
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Migration time (min)

CE analysis of unsaturated disaccharides from HCT116 cell. Analytical conditions; Capillary, fused silica

(40 cm x 50 pm.i.d). Buffer, 100 mM Tris-phosphate buffer (pH 3.0). Applied voltage, 25 kV. Injection,

pressure method (1.0 psi, 10 sec). Temperature, 25 °C. Detection, He-Cd laser induced fluorescent detection

(Ex: 325 nm, Em: 405 nm)
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<Fig. 9>

CS and HA unsaturated disaccharides
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<Fig. 10>
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Lot:1
Lot:1 b d
Lot:2

e

Structures of unsaturated

disaccharides from CS and HS.
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.
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Migration time (min)

CE analysis of N-linked glycans derived from MKN45 cells. Analytical conditions; capillary,

DB-1 capillary (40 cm x 100 um.i.d). Buffer, 100 mM Tris-borate buffer (pH 8.3) containing
10 %PEG70000. Applied voltage, 25 kV. Injection, pressure method (1.0 psi, 5 sec). Temperature, 25
°C. Detection, He-Cd laser induced fluorescent detection (Ex: 325 nm, Em: 405 nm).
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<Fig. 12>
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MALDI-TOF MS analysis of N-glycans in P19 cell after differentiation with retinoic acid. Analytical

conditions: apparatus, AXIMA resonance; polarity, negative ion mode; matrix, 2, 5-dihydroxybenzoic acid.

169



13>

<Fig.

1

'z

m/2

™|
& p m
« | § | § 14 |8 ]°%8
8 ]
| L
Sageet €227 £Lzz| €122 | £L27 | €Lz eL2z | m
oda,a3 €502 3 €0z 3 ss0z 3 es0z 5 esoz = €602 m
Lost | o6t 4 et~ LosT 5 cost - 06T 3f
e 09LT_+ 0911 09LT_1 0sLT 09T - 09LT 4 m
c| Satems = 3 = == = =
S ] §
3 TYST 3 ST OB T9sT 3 ST 3 st [ =
m olﬂo‘u, — Aul LI i ]
= s6eT | s6eT | S6ET | s6eT_| s6eT | seer || §
E e = = 3 -
“a 0!0‘!‘.
@ 7 m
m [~
c
2 g
M ]
E| N - m
o ) L
# 8§ | & | § |1
8 g
[~
& €00z £00Z £00Z ] £002 | £002] £002| ‘m
% oy8T 0v8T ] 0¥8T | 0¥8T | 0y8T | o0v81 | m
[ -
s 8L9T 8L91 8L9T 8L91 89T 8L9T s
P 91T 4 9181 1 se1st 1 sers1 ] 98t 91T g {3ial
O [gioe= '8
g ey vl sy s e w3
S[ g ‘
o ; ] i
©
2 g

pu

m/z

1

m/z

ELST 5

g
« 5 § | 8 2 |91 |z
= { = & i
# 5 81§ |8 | & 3
sz | sezz | sezz) sczz) sezz) 2
Sasome gz12 ] sZ1Z_| s212Z | s21z_| [~
= 8902 8902 8902 8902 m
& : 2867 ] ] L
w4 L06T 3 06T | ‘ B )
Gageni- E 09L1 o9zt ) o8¢z L m
08T 3
= omgenE i m
o =
k= ‘g
® E ] 4 ] .
ﬂ 3 -
s - :
8 .M C
P
E g
E| ™ - m
” 8 ® : s L
# 8 2 H g g
8 & 5 g
@-« [~
€LZZ =1 m
ST or1z] 4 ]
S T 2061 | 2067 | 2061 1 2061 || m
zz81_
oser 3 osct 091 09L1 09LT oot |- m
omgoms |
8
g
g

| Di-sialo fraction |

m/fz

MALDI-TOF MS analysis of N-glycans in six iPS cells.

170



| Mono-sialo fraction [ @ Fuct) B Fuc+) @ Fuci++)]
40 @ 3
30

172
s W oo | 0 :
e | - 1.5 2.1_ i V&
(] 1 __l_-; o -
: [Dotcom] 406 “ Tuma e
30

- B

88 14.1 125
10 = 4.6 10
. _L l 16 1.37 7
50
40
30
b 129
" [h

24
13

|
B Iael20l
Blaogisle 1B
Blodil 2

Relative amounts of N-glycans observed in Mono-sialo and Di-sialo fractions in six iPS cells
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Analysis of Sialic Acids in six iPS cells. Analytical condition: colum, COSMOSIL 5C18-11 (4.6 x 250
mm); flow rate, 0.9 mL/min; eluent, 2% Acetonitrile/14% Methanol in water; elution conditions: isocratic
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NP-HPLC analysis of N-glycans fractionated by serotonin affinity chromatography. Analytical conditions: column, TSK-GEL

Amide-80 (4.6 x 250 mm). flow rate, 0.8 mL/min. eluent, solvent A, 0.1% CH;COOH in MeCN. solvent B, 0.2% CH;COOH/0.2%

triethylamine in water. gradient conditions: a linear gradient (15-50 % solvent B) from 5 to 85 min.
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NP-HPLC analysis of N-glycans fractionated by serotonin affinity chromatography. Analytical
conditions: column, TSK-GEL Amide-80 (4.6 x 250 mm). flow rate, 0.8 mL/min. eluent, solvent A, 0.1%
CH;COOH in MeCN. solvent B, 0.2% CH3;COOH/0.2% triethylamine in water. gradient conditions: a linear

gradient (15-50 % solvent B) from 5 to 85 min.
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