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Discovery of ribitol phosphate glycosylation and its defect in

Fukuyama congenital muscular dystrophy
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SGK196/POMK Protein O-mannose kinase

TMEMb Unknown*

GMPPB GDP-mannose pyrophosphorylase B
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K3 O-ManB#ESHDHTE I W2 E5HRK,. TREEL BRI, a->X AT VH I/ INF—
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Study on Syntheses and Electrochemical Catalytic Activity of Metal-Organic

Frameworks for a Fuel Cell
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Preparation of glycoengineered trastuzumab containing homogeneous

core fucosylated glycan
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The study to develop glycan analysis on a glycoprotein

using mass spectrometry
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ARDOBAI-4ZBEL 2D, TERIEBMLEDZNENDERTF RO TFIVRHERT,

100 um

M3 DHBAKERDNIEWBEERV IV A X -2,
3076cm~ 132 DD EHICHE, 3269cm~1H L U1203cm~ 1 ZFh Zh DSHICER,
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FTIEVDYWLZAAL — ARy bEFET20
DY) - B 2 72 < L. S/NHD Jwva~xy
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FHFLEE SN L 7206 = A L F — &2 MIFLN IS
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T AFRD ) A EHAI ML EE A L
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D) A EREEFIAAER L. Z DI TR
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i AN F—Z2FHLTA 4+ fbseEs 2
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EHERET ) BB S HESF DI T
ANVF—BEPEIDR TN LEEEEL
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ENBLEIXPMNIY IR TR —AF DL
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REPEA B 2 BTEICEET L. MIFLERTHIC I —
WCHET A EDVWREGR A Y R —F AHEY
) EFEEAHEETAEDOT, WHITE D AT
DO~ M) v 7 AKESVERICZE 2 T, il
ENTRHTO T AV X — LB 2 5 L,
MEFIME ST 2 Wil A 4 LS e 2 AT
LEBELI-WERSTWS,

3k

1. Amano ], et. al Anal Chem. 82, 8738,
2010

2. Amano J., et. al. Glycobiology, 19, 592,
2009

3. Nishikaze T., et. al. Int. J. Mass
Spectrom., 333, 8, 2013

4. Nishikaze T., et. al. Mass Spectrom., 1,
A0006, 2012

5. Okumura H., et. al Proceedings of 59th
ASMS conterence, 2011

6. Nishikaze T. and Amano J., Rapid
Commun. Mass Spectrom., 23, 3787, 2009

7. Inagaki S., Angew. Chem. Int. Ed., 48,
4042, 2009



T OWFZETREER 455975 (2016)

IR ICAIA S 7 h— A1 I
BATTRT 54

*H9 A
) DE R

Synthesis of monogalactosylated complex type

N-glycan heptasaccharide oxazolines

1. @EU®IC
Yotk o BB S LT\ 518 (Fe
FEHESH) ORI, MR & Vo 724

B RMEOZALR, RIEDIKREIZL > TR
bo FTPURES G TIE, Fekl &8 o f

TEDHERN LB RITTZENHS
P27 o 72[1]. & MIEFEIEO EE R Foif
AHESHIZ, a7 73— A% KT A ARHEN-T
)Y DIEEITCKIIA T 7 h—=AD2~0
Fedbik & L -4 (G2F ~ GOF) T® %,
T PR E SN TIIGOFHES R GIFRESH . 7
LCIRETL RGO T 7 h—A a7 73—
AR HLTWARWGOREHZE (& EFnTw
% [2]c 20X Fcis AR & Uk e
EOMBEBEREHL 2T S HINT, H—7%
G2HESH R GOME S = A 3 A VA O E AT D
NT&728le —HGUHESHIZO W TIE, =&
$EN-71) 4 > @ 2 758 (MansGlcNAcz) 2

ab_p4__p2

ab _p4
KVANKT

WA PR L g = KEE B
Kenji OSUMI

BT, Mana 160180 D IEZIC K12 H F
7 b= AHHKEA L 72GLEES (GL(L6) &.
Mana 1,3 IS5 DIEZETCKIGIZ T T 7 F — A
AAEA L 7-GLEESH (G1(1,3) 23 fFfE L. 2f&
HOGUESRO Z 2% 3 5 Puikid 70
INTWZrolz, £ TR TIE, Gl
WEEH 2 A 9 2 PuAAERIC BT 2 B H AR R
THb, FEITLKIICHT 7 b — A 1EEE
B3 HEERTTHE S 91 »Gl(1,6)-0xa.
G1(1.3)-0xa®D A WA 2\ THET L 726

2. E/TVINA) IWEEETIHENTF
NPR=E::3 -0
BINHEO YT YU VT ) axRTFF
(SGP) 7 5. GI(1,6)-oxa& G1(1,3)-oxa?d &
E USRS I ICEE L7z, Thbb,
SGPOEEMAKDIRIZL >TE/ TNV F )
THE A AT A2 OMER T F FALL6)-P.

ab _ p4
ub B4
oxa
KVANKT

A1(1 ,6)-P

G1{1 ,6)-oxa

ab p4 ab p4
ab _p4
KVANKT ad

A1(1,3)-P

B : NV-Acetylglucosamine
& : N-Acetylneuraminic acid

G1(1,3)-oxa

HO
B-oxa: -ﬁ)a%'g\
NO

@ : Galactose
@ : Mannose

X1 G1(1,6)-oxa. G1(1,3)-oxa® & RKETE
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Al1(13)-PEFHE L., 2ozl LTI
BICKMDOHN T 7 b— A& T T IVEROIKS
i, BICKUWF b ¥ A — AERT DO INIK
Z L ClEBERESE O F 4 vE[4] E21T9
Z & TGl(1,6)-oxa. G1(1,3)-oxaZ &G L L9
EEZ 72

EZAHT, COEMGTHIZBWTH#HE 25
D, A1(1,6)-P & AL(1,3)-Po H ¥ 3 T &
5o FTTIZ, SGPOXRTF & —LULH|Z L -
TR 2B 7 A28 T F o FEAK & BRIk
ST AL, BT IINAE) TR ET 5
QHHOWER T AT XU WS A2 &

10 mM HCI

SGP —— = A1(1,6)-P + A1(1,3)-P +

60°C,4h

@
[=]

moncwniz [6]0 FEY LTI VET
AL L 7o BESE 12 B\ T Man a 1,61184.
F 72 (& Man a 1,388 O IE R ITCRIHIZ S 7 IV
BRSHES LI ZARBEN-7) h 2 id. BT A2
K100% DR EAH T b T E %50DS (47
YT IVEAEE T ) V) R, BE
ICEERRAR I & n-7 % / — V& DREH T T
W72 AHHPLCIC L > THBECTE 5 2 & 3#
iéhfwtmo% T. F3SGPOEM
K53 fE ) OHPLCIZ SREELC OV THRREET L
7= (M2),

2
o8 pa_p4 + SGP
p4
a3 KVANKT

G2-P

3 8 &8 8

2

Absorbance (220 nm)

Peak 4
(SGP)

0 2 4 6 8 10

14 16 18 20 22 24

Retention time (min)

M2 SGPOERINIKSEEMDHPLC

Z OFER, EEAHIZKI00%D B EH T H
fEH T HE7Z2ODSH F & % JHV, BEIHIC EERE
SN FVT R UEER En-T Y ) =V

DIRA % FVy TSGP O BEINK 531 W % 45
9 5&, SGPE T YT u s ) a7 NG2-
P)D 2 AR D ¥ — 7 Peak2, Peak37 H 72
ENlze INSLARKOE =2 % ZLENL5HL
L. NMRB & OMSIC & V) ##E1E AT % 17 - 72
EZAH, SGPL Y T VRS —D AT )
TN THERRT AT T FHED
=2 ThHAIEDHHEL, LALID

1238\ T, Peak2& Peak34%A1(1,6)-P &
AI13)-POELLIZHBT 203005 %
o7z,

uhwib"%/v7uwﬁujﬁ%%
I LT F FOHPLCIZ & % 7 BEAST] BE
&ok@f\pﬂ%@%%#%%%_iﬁﬁ
HIOBSEMEIZOWTHRES Lo, T OREE,
SGP% 10mM 5 B 7K 7 i HH60°C T4 [ i 24
B4 2L, HPLCOHMBE I 2S5 H M L 72
Peak2 & Peak3OWHE N KL EL 2D, Fh
TN20% 25 PG hrolze £2TID



T OWFZETREER 455975 (2016)

JOE ST I2SGP (356mg) % hizK 45 fE L.
WAIHPLCZ W CH Y — 2 OG5 E 1T - 72
& 2 A, Peak2%60mg (UL =19%). Peak3
%63mg (NEE20%) THEET 5 Z LT E 72,

3. A1(1,6)-P. A1(1,3)-P »
oxa. G1(1,3)-oxa~DZH#a

5G1(1,6)-

ab_p4_p2

Hi ik o B~ 7 F FALL6)-PE AL(1.3)-PD
FhzEhicat LT, -9 27 b F—EI2
LB T 7 b= ADOMKG . B L OERLHE
WX BT T VEROIIKDEEITH 2 LT,
AT NUNVE) THEER T HERT TN
GL(1,6)-P. GI(1,3)-P~EHF 25 LN TE
(3)o

ab p 1) p-Galactosidase pap2 o
4 p2 - -
a3 KVANKT 2) 40 mMuHCI "3 KVANKT
A1(1,6)-P 92% &1(1,6)P
pa__p2 ) . 2
ab g4 p4 1)p Galactosmase- of g4
a6 _pd__p2 S
a3 KVANKT 2040 '“8“;::0' a3 KVANKT
A1(1,3)-P T

X3 G1(1,6)-P.

oL HICHE L 72G1(1,6)-P & G1(1,3)-PD
I RMEHEA X7 M)V (MS3AXZ kL)
AUE L., PESHM O OMETRE L, £ 5
FNENOALEWMD 5T A 4 > =7 [M-H] -
(m/z 2119)% 7)) h =4 — A F ¥ & L7=MS?

MALDI negative

D ion-18

G1(1,3)-PDERK

A7 MVERELZEZ A, BEREEORZ
(Cross-ring cleavage) |2 & o TH: L 7224A6
A4 > (m/z 1316) 238Ul &7z & 2T,
CNAF v T) = —AF & LTMS3
A7 PVvEHEIELZ (K4),

MS3 1316 (CID 165)
<MS22119 (CID 150)

2,4A6
670

.

o

~ ' p——
é s 1138308 et
‘B 1 .L'-l:nhkLlllJul' W ITNNEY .J.IL P | P VY
|
@
=
£
D ion-18 '
op—— o -m:-:-n‘ -:u::;,.-;.f‘.-::rq
\ ‘ \”““‘“'l"”‘ TN 1 "l“T?T"f T
NI P 1 O Y TS |,.|l_| Lkh, l AL
200 400 600 800 1000 1200 1400
m/z

M4 G1(1,6)-P. G1(1,

3)-POMS3Z X% kL
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M4 DEERIRLIZARZ MUiE, K20
HPLCF ¥ — M 2B} % Peak3% HilE L 721L
B O FHE L I ERTF FOMSBARY b
VWTHb, TOARYZ MUTIE, T T75HED
Man a 1,688 (Gal f 1-4GlcNAc f 1-2Man¥%
) OB ->TELR, 797 A M
F Y OBiKA F [D-18 ion] IZHN4T L 7
Fvm/z 67038 S 7z [7]. L7z2%- T,
LBEOARZ FVIZGLL,6)- PO AT b LT
HY. X2 DOHPLCF ¥ — M IZ B} %Peak3
IZA1(16)PTHLZEDHLNE o7z, &
724 DTEIRLIZANXZ MLk, K20
HPLCF v — MIZBIF b Peak2% HHE L 721b
G5 FHE LI ESRTF FOMSBARY b
VWTHbH, TOANXY MV TiE, Mana 1,6
g4 (GleNAc B 1-2Mank%#) OfEEEIC X -

THEL, 797 A2 M F Y ORKRA T~
[D-18 ion] (ZAHY49 % 2 7 F )vm/z 508736
WENze L72A> T, TEOARY Vi
GI(13)-PDOAXRZ MV TH Y. X2 DHPLC
F ¥ — MZBIJ HPeak 2 13A1(13)-PTH %
CEDNHLENIR o7,

KIZ. G1(1,6)-P & G1(1,3)-POENENIZXS
L C. Streptococcus pyogenesH ¥ d 1. K-
B-N-7+tF V7 )a43I=%—+ (Endo-S)
ER S, F b et — 250K #%
179 2 & TGL(1,6)-0H. GI1(1,3)-OH~Z 4 L
o WRIZ. WEHEFESH O A X4 ) AL[4]
19 2 LT, Rt BfLaw <d 2 Ik

(\f

BI7HE F £ 9 1) »Gl(1,6)-oxa. G1(1,3)-0xa
EERTAZENTE (KM5),

pa__p2

p4__p2 p4__p2
ab p4__pd Endo-S ab g4 DMC b pd
2 p2 OH " EtN 2
ad KVANKT a3 a3

G1(1,6)-P

G1(1,6)-OH

G1(1,6)-oxa
96% (2 steps)

p2 2 B2
ab p4_p4 Endo-S ab B4 DMC a6 g4
pd4__p2 p4__p2 OH & AN p4__p2 oxa
a3 KVANKT a3 ad

G1(1,3)-P

G1(1,3)-0H

G1(1,3)-oxa
93% (2 steps)

[DMC: 2-chloro-1,3-dimethylimidazolium chioride]

X5 G1(1,6)-oxa. G1(1,3)-oxaD &K

4. 72Ky MRISICESG1(1,6)-0H,
G1(1,3)-OHD AR

£ 0 %M 72G1(1.6)-0H. G1(1,3)-OHD &
W& B E LT, AL(L6)-P. AL(13)-PIZAR L
TH - 72IEBICKRIMOHN T 7 h—A LT T
BROMAKS ., € L TRILTKmDF bt —
AT DMK E A . [/ U RURE 2N TIT )
TURy NEISIZOWTHRE L7 (K6),
2T IVEED IR SR Tl o FRALER A
BEEFUBICER B & LTze T2 RUSA
IZDW T, SGPIZ3HEEH O = F VI 7)) o
V=X ET Ry PTERSE, O 750
AHTAMERTF R Lo TR S

Tz, 50mMY) ~ EE#E @ (pH 6.0) %
HwaZ ElZ LBl £2AT, 2Ol
TIXE/ T T7VINEY) THEEZH S HHERTF
FAL(16)-P. AI13)-PIZB-TF 2 by ¥ —
YaREfsE/-06, ¥ 7 IVEBO K # %
) LA BRELERIGESIEILLEDND S,
ZIT, EFTR-HT7 MU —EORIESR
RZOWTHEI L7282 A, ) YRR T
70C CIEfME T A2 L1k >T, ¥ 7
Wi 22 B B-HT 7 b=+
FRET DI DT nro7z. LEDORIES
e HWT, 7Ry PRSI L AGL16)-
OH. GL(L3)-OHDO AR ETo 720 THbH,
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ab_pd_p2 1) p-Galactosidase p4_ p2
ab p4 2) Neuraminidase ab pa
pa_pb2 3) Endo-S 2 OoH
ad KVANKT a3
A1(1,6)-P G1(1,6)-OH
B4 p2 1) p-Galactosidase B2
ab p4 2) Neuraminidase ab p4
ab_ pa_p2 3) Endo-S pa__p2 Sl
ad KVANKT a3
A1(1,3)-P G1(1,3)-OH

X6 One-potRIGIC&L3G1(1,6)-0H. G1(1,3)-OHDERK

AL(16)-PEALL3)-POZNZNIZH L T,
) UEBERRERR T NV S — B ERAEN
Eg0b, KIS E70C ., 1KHME Y %
TE TR RIGSE, FlE&HE, YT
¥ —¥ % M ZGL(1,6)-P. G1(1,3)-P~Z4 |,
% IZEndo-SE M 2 ¥ b ¥4 — A& DN
KOG EAITH & T, GI(1,6)-0OH%Z IZIFER
12, G1(1.3-0H%86% THAM T 5 2 & AT
&7,

5. bW

PESHASRE ORI Z HY & L T4 e N-7")
HYWERENTEI, 2L T, 204K
3 75O Man a 1,3M1#5 & Man a 1,68184 (2 [F]
UAESEASHE A L/eN-7) A v Th - 72 [9],
L2 L. BARFUTHE T 2SO X 51
PHIZEATEBYN, Mana 1,3f1$4 ¥ Man a 1,6
MR BHEBHASE A& L2N-7) 71~ (FE
SMN-70 1 ) FTEL T b, JTAE,
D L) RIEFREN-7) J1 v DN T E
SEANEHR S, BRUEDFHE S NGO 725,
10]o JEXIFN-70 71 > T HCIHEH Z AT
LPUEROREEE L Cid, PuRicF RS
) a Ty — a2 lEH S EGORESHITARIC L 72
DE, HIFTIZ NIV T VAT 2T —ERAE
M S G S PUE RS 5 Tk iy &
nTws [11], L2 L ZDHFETIE, Man
a L3AIEHE EMan a 1L6MISHD &6 5 DIEETT
KUl H T 7 b — ADEE L7223 6 21
ENTWR v, F2ARNZE & FRIC, b
B AR L 72GL(1,3)-0xa% FH W 7-GLAE 5 %

AT BB HE S L72h%, GL(L,6)-
oxalZ AWM S N7 o 72 [12]. AHfFZE Tl
B TTINE) IHEEETHHERT TR
AL(1,6)-P. A1(13)-POHEEDTHEIZ 72 o 72 =
EC, HEHEOMESE A X)) Y G1(1,6)-0xa
. Gl(13)-oxakZ O TEMT A LA TX
720 F72. A1(1.6)-PRALL3)-PIZ. ZhHD
PARTF N Lyl 7r)av y—+
V72 IER TR O, 7)) 3 v
VEF VAT 2T —Er AR
AEDLETITH LT, A LRBEYAHT S
IEXREN-7) T Y EROMBEWHE L 2 b L
NEZHLND,

S

RIFFETHNIZ -T2 by =i,
HETWREPORMLTCHE I L2, £
72y BEATF B OMSHENT IS, RN BUS b
N BETHEMAERIAToTHEE L
720 TTICFEL TEHWVZ-L 5,
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Glyco-antigens involved in Malignancy of Renal Cancer Cells

1. MREDER

B DL Wi i B E B L. 5 A A 25 ~
40% & FIRARTH D . BT 0D (1
YE =Ty, Ay —ufF 2R
AT b TW DY, BRI, F15% &k
BN RDMEN Y 7oA T, RIEREDR)
e L T o T2 A TIER R HEAY) D) £
25 ETEAYMOEESFEIN TS
. ZORWEH b RE MBI R->TEDY,
BIED L ZHFMUAIHE R 2 G BT L
< TR RRGENROIEE L % 2 #
B~ — N — IR SN TR\ ODBIR
Thbo

D& 0. BRI sk B0 2 MR B e
DIEEBEN S, BRMBEARIZIETT T
VI » 7 ) 4 v R & L CDislalyl galactosyl
globoside (DSGGPLE 23 FEM L T b 2 &
WHOLNTWBEH], FTrxlTINnE T, &
FEAERRIC BT a 263 7 I)VERIE B RST-
6GalNAc VIDFEBI A S 7zf5 R, Mg
F 1 D Disialyl galactosyl globoside (DSGG)
PUREDNHE S L. BB 1% O Monosialyl galac-
tosyl globoside(MSGGLIE AN FEH T 5 & v
) BHE RIS I L TEA (K1-A)
2]

— )7, Lcd® K l2GalNAchY B 14454 L
72H LW SERE S (M1-B) i~ &
BRICHAET 5 & v ) 53] =210, Milask
HHESH D ZEBURIT 2 T o 7oK Ry £ < OBIE

By o8 M TAEE LW W
Akiko TSUCHIDA

B BR 12 GalN A c-disialyl Led# 5505 (LA
T, GalNAc-DSLc4 L g3 ) 2B L T 5
Z L RRERR L 72

% Z TGalNAc-DSLc4HL R & A A B F2 12
i) < BEHEAEIER 2 [ E L. APUREOFEB&E D
Dl VIR I BB R TR EAT AT LI
£ 1 GalNAc-DSLc4 0 % 52 56 BUE Hi Ml o ik %
Bz L7 22T, 5 172GalNAc-DSLc4
TESFSBMROBEIE IO M 21T 2 &
L7z,

KIFZETld. GalNAc-DSLcAHLIR o filifiz #2
NOBEEBIOTZFDORA N Z A LIZDOWTR
N, COMESEE O~ — 7 — & L Ton]
REVEZ R D . FHEZH - WREORED 29
DOREBET— 5 OREEL HIE L 720

2. KRB LUVER
2.1 GalNAc-DSLc4HR R E F Ik D 3L
GalNAc-DSLc4 s 55 DB RE % i 5 %
728, GalNAc-DSLc4tJF 7% 58 F8 ik % 18 37
FT5HZ LI L7 Fxld, GalNAc-DSLcdd
B S L T\ A BB R AR T O R E
Z AT\, DisialyWWESHEE 0 DGR 1E. a 2,6
27 VIR RS EERST6GalNAc VI[4] A3 <
Z &%, KimGalNAc-2 A3 AR IE, IE
HOHRLKBIIBWTE CHEBL T 5S4
LR % &9 % f4GalNAc-T2:E = F[5] T
HHZERHLNIZ Lo £ T, W
I 8 =1 B 4GalNAc-T2% GalNAc-DSLc4
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A
_I Normal renal cells ! Renal cancer cells
Globo series Globo series Lacto series
‘ eee * Sialyl Lc4 ‘ FUT-llI
MSGG ﬂ]ﬂj‘\: sl Sialyl Le?
XQOGHIEI": XOOaI[[D: ‘ ST6GaINACVI
Major glycolipid Disialyl Lc4 FUT-II
STeGalNAcVI wesefp-Disialyl Le?
DSGG * ST6GalNACVI l_GamAc.n
DSGG GalNAc-Disialyl Lc4
. . &’CWCI:: CX’JI]]]D': BEBKRTRR
Major glycolipid
/\ a2 3sia © piGaive @  pl.3cal O i 46al O spiele
A a2, 6Sia ﬂ]lb B1, 4Gal ‘ B1, 3GalNAc . 1, 3G IcNAc T———— Ceramide
B C
p4GalNAc-T2
Neu5Ac 2 arvka—ib
» ' RERTH
6 1
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Report on 2015 Annual Meeting of the Society for Glycobiology

KE - AV TANVZTIMN - TIT Y
A 2 ®OHilton San Francisco Union Square
2BV T20154E12H1H 22 H4H 2B E S
72 Society for Glycobiology (SFG) Annual
Meeting 2015221 & CTIHW 72 O TH
W7z L £ ¥ SFGERNDOSMNL, FEFESFG
EHARBEE Y% (JSCR) oA Z#HE LT
KE - NT A - R VTS N ZES
Wkt 2 BoOZME 2D L7z, W—HE
T, fHAR—=b 747 ¥ FIZBWTEIREH
Koy AW FRHF 5 - B8 HARA L&
K& GRIREVHBEINIZZ EPREL T
2y BAD S OBINEZIEF D VEHRT
L7z,

University of Georgia, Complex Carbohy-
drate Research Center (CCRC) ®William
YorksG 4 & René Ranzingerdt 4= 7% F fi 3
L% 774 b rRY Y L (Satellite 11T
Transformational Informatics for Glycosci-
ence) (&, BEEHA v 7+~ T 1 7 A L BESHA
WSO 5EE &b TR20% OB INA S )
Lo KT T4 M URIT AT, HE
WA T AT 47 ADFEDER L 5 HBO
BEEIZOWTLTORENfTHhILE L7,

e Sweet-I1I (BESH IR EHE Y — L)
(Thomas Luttekes:4:)

e Virtual Glycome Generator (Sanjay

TS A RIS gE = IHE —1E
Issaku YAMADA

Agravatdoi:)

e Representation of Specific Oligosaccha-
rides (Brian Haab%t4:)

e ISOGlyP (Thomas Gerkenst:4:)

e GRITS (René Ranzingerit4:)

e GLYCAM-WEB (Robert J. Woods:4E)

e GlyTouCan (Nobuyuki P. AokiJ:4:)

e MIRAGE (David Smith%&4E)

e U0l. HIVE project. DrugVar (Raja Ma-
zumderJe4E)

e Glycan Name Ontology (GNOme). GlyS-
pace project (William York4G4:. Nathan
J. EdwardsscE)

Thomas LuttekesGAz &, B SHE & % MEAT
5V =)V Th bSweet-IlIZOWT, FIHHE
T 7 LA LR T WRESTY — B 2D 5
DWTHFEREINE L 72, Sanjay Agravatit
AL, BESHT — S N— A, BT LA T —
5. BEONT— 5 7 EOBEMOEHRE v
T EEBDOT MDD % T X T ORI &
rhHhobd [RE7I4a—4] 25EESE
54 Virtual Glycome GeneratorlZ 2\ TH#E
ENF L7z TLTHETIEMEOH LV E
PSRN M ST wF L 72, Brian
HaabdGA 1, BEHEF — 72OV T O
o> ¥ 7V R #1225\ T, Thomas
Gerken?G 4 1ZIsoform Specific O-Glycosyla-
tion Prediction (ISOGIlyP) 22\ T, René
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RanzingerJc A 1&. 2T OV 7 b
7 = 7 T& AGRITSIZ 2 W T, Nobuyuki
P. AokifefE 1%, EIFEMESME Y KT Y

(GlyTouCan) {2 2 \» T, David Smith%t
A 1. MIRAGE: the minimum information
required for a glycomics experiment{Z D\
THEINT L7
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&, Thomas LuttekesGA: & Robert J. Woods
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&) ARY M) GlyTouCan, #E% v 87 &
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es.de? 51 3 IRITT IV ARME 1 DRFER €TV
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9 5728 DGRITS toolbox., & > /37 HD
B EERICOVWTOF 2L - ary&h
727 — % X —A: UniCarbKBX°LC-MS/MS%E
BT — % D7 — 4% X— A Tdh % UniCarb-DB
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Hands-On WorkshopD#kF
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OxfordIE X FIH SN TWE T2, b
WZHEMLL 72 B O KL 2 & Ok 4 2Rk
AW EERL R oNhEd, £2T, K
EZIIBIDHEHEBEICOVWTRAY — %K
THWHRTWwLERRREZEFLTAHAIL
720 T AN N DFEXTH D720 0CFGIERDS
JL M S TWwE 345, TUPACK Oxford
A EONE L7z, BIKRED > 72DIECFG
L & OxfordD A TR ZFIH L 72L&

® CFG

® modified CFG

@ Chemical structure
@ Oxford

@® IUPAC

@ Others

SFGERICH 1T B ESHIEEIREC

BODD TN —THRHNTNnDE I ETL,

RAE X2 B W TR, “A substructure
search method for carbohydrate structures
based on the WURCS notation using Se-
mantic Web technology” (22T, [ERESHE
EMEEY KT MY ThH 5GlyTouCanll BUF
HWURCSOFH & & THESETHE X
L7zo FESHRESE OMEBRITINZ T, HEHEED
AR ERRDEIZD W T, WURCS% FIH L 72
RDFAEB R BIRMEDHESE 7 12O 0T H L
HETHEE L7,

REXTITERBYIEICbZD ., HEHEE
WMELTZOLIETSERMEE L FERS
wEmr by eNnTEE L, LT,
William YorkJGA4=% Raja Mazumderitd: %
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WS E IOV T OMR Y S XA
MEIPEOSNT Lz, COX) REEZTHE
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GLYCO2 Z iy

23rd International Symposium on Glycoconjugates (GLYCQO?23)

MEEOH, 2u7F7DAT Y v MZT
Bl ff & 717223rd International symposium on
Glycoconjugates (GLYCOZ) 2L 72D T
1D R < 5 A

+

M 4F Biochem. Biophys. Res. Commun. i
12385 L 72 ZLRE M 12 B 1) B LacdiNAcHE §5
DREENZDOWT, FTRRDF A PIVIZTHR
¥ —3E T o7,

p 4-N-acetyl-

galactosaminyltransferase 4 gene impairs

Enhanced expression of the

tumor growth of human breast cancer cells

WF 78 12 B 3 4 SRS WE4E B o B i 28
FrEEHRICD BN O CTHEHET 525 7L
MAEIZ Z OB DI % F] % f 4-N-acetyl-
galactosaminyltransferase 411 % =388
SEL L, au=—JRREERRMEER & DO
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720 RAZ —k v T3 rOETHOH#ED
Ho127280. R NPT IEXS7Zo72h5, [
IR KRR DA S ADENENRE X1
KT, IO A I = X AR EBROTF
Bl mBH L 72, b2 LR L
TWBHRHIZO AL R LT VIR =IVDFES
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WZHR A R o> THEZ 72D ED - 72,

Wy oM E Y BT
Kiyoko HIRANO

G DR TITFEELER RIEICE & £
X 2 PRS2 L DO Glycomics D b ¥ v 7 A8
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BRA L TV 2 EDEIRICHE - 720 AT
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- High sensitivity glycomic : windows to
glycan function (A. Dell, Imperial col-
lege, London)

- Nobel approaches for MS-based N-glyco-
proteome and N-glycome analysis (H. Lu
et. al, China)

- Development and application of
advanced LC-MS/MS based Glyco-
proteomics (KH. Khoo et. al, Academia

Sinica, Taiwan)
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- Lectin-based techniques for analysis of

glycosylation changes using microarray
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and surface plasmon resonance platform
(J. Katrlik et. al, Slovac Academy of Sci-

ence, Slovakia)
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23rd International Symposium On Glycoconjugates
(Glyco23) =t

23rd International Symposium On Glycoconjugates (Glyco23)
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As a preliminary study about the isolation of circulating cancer stem cells (CSCs), we
engaged in extending the capability of the high-throughput time-stretch imaging technique
and developing a morphology-based detection method for cancer cell measurement.
Specifically, by integrating a time-stretch microscope with a multi-color fluorescence detector,

we realized optofluidic imaging cytometry with single-cell-resolution analysis, which is
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capable of providing both the morphological and chemical information of individual cell at
a throughput of 10,000 particles/s and a spatial resolution of 780 nm. Meanwhile, since the
morphological features of the cancer cells change after anti-cancer reagent treatment, the
imaging cytometry is also applicable of detecting cancer cells in a large heterogeneous

population with high throughput and high specificity.
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Abstract of Publications

Expression of mucin 1 possessing a 3" -sulfated corel in recurrent

and metastatic breast cancer

Hiroko Ideo,Yuji Hinoda, Kohei Sakai, Ikue Hoshi, Shigeru Yamamoto, Masaaki Oka,
Kazunari Maeda, Noriko Maeda, Shoichi Hazama, Junko Amano, Katsuko Yamashita
International Journal of Cancer 2015,137(7) 1652-1660

Breast cancer is the most frequent cancer threatening the lives of women between the
ages of 30 and 64. The cancer antigen 15-3 assay (CA15-3) has been widely used for the
detection of breast cancer recurrence; however, its sensitivity and specificity are inade-
quate. We previously found that the breast cancer cell line YMBS secretes mucin 1 pos-
sessing 3’ -sulfated corel (3Scorel-MUCI) into the medium. Therefore, we here evaluated
whether 3Scorel-MUCI is secreted into the blood streams of breast cancer patients, and
whether it can serve as an improved breast cancer marker. We developed a lectin-sand-
wich immunoassay, called Gald/MUCI, using a 3 -sulfated corel-specific galectin-4 and a
MUCI monoclonal antibody. Using the Gal4/MUCI1 assay method, we found that 3Scorel-
MUCI1 was profoundly expressed in the blood streams of patients with recurrent and/or
metastatic breast cancer. The positive ratio of the Gal4/MUCI assay was higher than that
of the CA15-3 assay in both primary (n=240) and relapsed (n=43) patients, especially in
the latter of which the positive ratio of Gald/MUCI1 was 86%. whereas that of CA15-3 was
47%. Furthermore, serum Gald/MUCI levels could more sensitively reflect the recurrence
of primary breast cancer patients after surgery. Therefore, the Gal4/MUCI assay should
be an excellent alternative to the CA15-3 tumor marker for tracking the recurrence and

metastasis of breast cancer.
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Glycoengineered Monoclonal Antibodies with Homogeneous Glycan
(M3, GO, G2, and A2) Using a Chemoenzymatic Approach Have Different
Affinities for Fc y RIIIa and Variable Antibody-Dependent Cellular

Cytotoxicity Activities



T OWFZETREER 455975 (2016)

Masaki Kurogochi, Masako Mori, Kenji Osumi, Mami Tojino, Shu-ichi Sugawara, Shou
Takashima,Yuriko Hirose, Wataru Tsukimura, Mamoru Mizuno, Junko Amano, Akio Mat-
suda, Masahiro Tomita, Atsushi Takayanagi, Shin-Ichiro Shoda, Takashi Shirai
journal.pone.0132848 DOI: 10.1371 Published: July 22, 2015
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GlyTouCan 1.0 - The international glycan structure repository.

Aoki-Kinoshita K, Agravat S, Aoki NP, Arpinar S, Cummings RD, Fujita A, Fujita N,
Hart GM, Haslam SM, Kawasaki T, Matsubara M, Moreman KW, Okuda S, Pierce M,
Ranzinger R, Shikanai T, Shinmachi D, Solovieva E, Suzuki Y, Tsuchiya S, Yamada I,
York WS, Zaia J, Narimatsu H.
Nucleic Acids Res. 2016 , 44(D1) D1237-42. doi: 10.1093/nar/gkv1041. Epub 2015 Oct 17.
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Identification of a Post-translational Modification with Ribitol-Phosphate
and Its Defect in Muscular Dystrophy.

Kanagawa M, Kobayashi K, Tajiri M, Manya H, Kuga A, Yamaguchi Y, Akasaka-Manya K,
Furukawa J, Mizuno M, Kawakami H, Shinohara Y, Wada Y, Endo T, Toda T.
Cell Rep. 2016 Mar 8;14(9):2209-23. doi: 10.1016/j.celrep.2016.02.017. Epub 2016 Feb 25.
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