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PESRIZ DNA, & 87 BRSSO A A SHE ST EY oA R Ge R 0 i S o ik 2 e AR i BLRICI 5L T
Voo BRSNS LS B D% DS Bk A MO %520 FEBITRAE D AR T L %5 HEIZY VX7 D
WXL REMER T 5 LT WAWAREREIE OB T 2B BZ 5L T\ 5, — 7 MBS 3 AR E o — 5
b4 RS O N E T B0 ORI BESHIE, &2 /87 BRI RH IS AL, ff 4 ORIBL O F iR BB &
TR BRI AT LT SRR A i BUBICIRS B 5T B0 LA L A R0 2B & BB AR AT ME 2R 7200, 77 DI FE& [k
LU CIAT 23K T DB Z R A BB BT DHESR D E DT /0 IS IS TR WBLIRDSH 5,

BUE A R E R T — 5 OERICL Ay F T = AEHSNTBY ZNA T 57— 74 TV A R 5o
FHEDPEEE LS TETN D, ZDII BT =7 A A a5 BEFH A2 MR AR A 35281230, FREEN 72
SR DS IR S B o T4 13 HESHAE W 7 (RESE AS B 0 2 A W 27 EME S I 7 CRESHIC BI D A1 ) Rl L A fiy
FHEDOORE I 2 LI L 2019484 IS B SR A - LR BRI s, 2 L ARk A2 & L7 THE S 2 dy
AT AR VY — R L2 OIS 202141 IS, T = A T AR KPR SR R R R R L O 77
AN—DPLFERAT ., [HESHAE Ay S AT AR AT FEAT ] ~EGHLL . 20214 10 NS SCERRF 248 5 28 [l 1) H - & [l fF
FEL T E L CRRE SN2 Al B K- I R BESH AR iy a7 S8 T AR A Ze s L dvBl iR ze oo —L
EDIT, [ Bl SH AR B4 Ay T — 2 LT |2 TR L T 5,

CDRE AR ZEFT RO ZTATT HICE o720 4 H [HEHOEZE |13 HAD AL FELDE TR ST
WEMESRIZH SO L EMBILICE Do THY, T, T DI IR, 2SAR BIRTER B AT E R 2L OBFIELS
B AW R R F D H LW BFIRN 5 4 1% M D 2 E B R OARH D2 HIGL T K4 HHED
9 BRSSO 72 — BHEEL TWET2WEZ L Twa,
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Functional analysis of glycans in stem cells
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Shoko Nishihara
¥ G

PESHIZ MK T D8 > 37 B FICIRIR S MR F 1S, 72, FE AR BB R SR IS, 351213, A REBIF FE 912
ZOFBDHIH SN TS, CAL19-9%21ZL DL T BN~ — 7 —, FHALESL LD~ — A —, ELTAT— V¥
FIEYEDUR (SSEA) 1Z, IR (ESHIIL) D~ —h—2 L TibI T b, L L. BERIILIC 380 245 S 0 1% 1
WIS TR D572 £ 2T KA IEHZ G T 2B RE 2 Tt REL T 7 AESHIE TRNAIA 2 —=
YT ERATSIZBIEE TS YV AESHINB O F A — T % 2 e VEIRTB 2 M 3 57201 L TR0 o B g kg 15, (1)
LacdiNAc## & (GalNAcf14GIlcNAc) (Sasaki et al., 2011). (2) ~/3F V18 (Sasaki et al., 2008, 2009) . (3) 7L~
% il (Ogura and Nishihara, 2021). (4) O-GleNAc (Miura et al., 2018; Pecori et al, 2021a). (5) 5 F VElO-fE &
HIMESE D1 > THAHTHUE (Galf1,3GalNAc) (Pecori et al, 2020) 25072 SNSOHEHIZ, WIND FA—T
72 2% REVEIRTE DMEFF W B U # I 1~ (LIF) & TE A - (BMP) . Wt > 7 )b, & 5\, b e 2
e MBI R F-4 (FGF4) 2 7 F VW B G-, B\ E R EVEAMERHZ B 2825 R -1 O B R
B H LTz,

— T INSHDOHEGME L, Y ay Y ay NI LI LI CHEALICRAE SN T LB E TbH o7z
(Nishihara, 2018) 35612, &4 1d, ZE T FTAM DR DOMMLREEDUE Zin vitroTHBIT 2 LY 7 I A Mk luE
ESHINEIZ0 Ly 422 T4 O — MK LB RS I 3R D S BU#NT 21T 572 (Pecori et al, 2021b) o 2 CDFA T ORES &
DO B FED S BINITZAL § 2 LS HAITRY, SOOI, ) T — 2K S A2 X BB 4 2o bl i e
R OF B FERHCHIE T 220 T =2 DS 5- L T A ZEZH LI 7z 2HUd, B O R L PR B B Z 08
H—FEIZHIE SN A EZIRLI=HO TORI TH -7z,

ZZTIE ZOHS AR, FIAT o7 (1B BT 27V~ & VR OB RIRAT, [2] 7077 — 2064k
H71=3D0-GleNAcHE i D=7 AESHINLIZ 31T BB RESRAT, [3] 74 — 7 e~ 7 AESHIIL A5 7 74 27e TET
T A ML DERIZ BT 28 T — 2P G AR 212 ZHKEH B B AR 1 Ot & Il O AT IS OV TR R B,

2. WIS BT 7V = ¥ VIR EE D FERE AT

~ 7 AESHITEIE, 7 R 1T O WEYES SH O P IESE A S8 37 S 7ML © BB ke B IR Z R 5 4 C oMl
R LT 28600, T b b L RN E A L T be T4 — 7%~ 7 AESHIIL O K LR EE OMEREE L BT Bk 4
Y 7 FVRBETEN 1203 5-LTBY EIAOHESH, K27 a3 7)) v DB H3 & S Tw b (Nishihara,
2018)

TR TVNANXTATHTIVH L DAT Y N H R BT HESHER 7 ORFR T AR EIN LD DI AT Ui
Bz, 2 NaA F UGk, 7TV =8 ik (DS) 758 il 25d ) M e MR <~ M) v 7 AT %0 7 T8 Vi
BRIL ESHIEO~—A—L,LTHWONTEY, AT UGiRE I N af F U ifRid. K LIREOMERE R LI B 2
THAILN AT ZTDOIALKDDDTN—TPOHIRESIN T2 LA L. INE T, vV AESHIaZ & &l g iz B
\FADSOMEREIIARIH T o720 ZD 7280, ESHIIIL (Ogura and Nishihara, 2021) &g HiE (Ogura et al, 2021) 12
BIFLDSORERRANT 21T 572,
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2.1. Dermatan 4-sulfotransferase 10~ AESHIIIZ B K5 L EHERE~N D % 5

WXL OIZ, DSO A G I TO R BT IEIEFEEE Dermatan 4-sulfotransferase 1 (D4ST1)Z2EDdHIF, <7 AES
MR BNT DASTIZR 97 77 HH\WIE MRS ST, 20 8% MaT L7z (Ogura and Nishihara, 2021).
HOBBEBRIIT VA 742775 —EGeth, ROLTEHERRC AU D 57 7 F IZBL TR )7 V5 A4 APCRIFHTIC
LBRGAVEMER IR B R T DR B Y 7T VD y =7y MEAR T O BLOMHNT 7 T AY T ay NI LB K S 7))
RV R DIFNT 24T 5720

< AESHINE CTDSOA G BD4STIZ /97 5§ B HCHRAEDME T L7zo [IFFIZ, Oct3/4, Nanog.
Sox27%E DA FALEMEFFE G K T O R BB T L. DSOSK S EMEFRRIC B Do T BT LD 55 025720 312, D4STI
B FEBISE L ACBIRE DY 3 LB L0572, EBIT, /v 7 57 AL Tl AL HEMER B <BMPY
TFNHETFLTHEY, DSIZBMPY 7 V2l L CRALEMEFRFICHBEL T aEZ 2 N7z F72, Wnt v 7 v o
RN ZREZ PN TWAIED D072 TNHDFHIEH S, DSHY 7 AESHIBLO KL HEHERH AR REL T b2 LS
Y N syt

2.2. BRIEIS DM LITBT BTN ~< & ViE DO HhE

S 2 S RREN D G ALIC B L T, v 7 AESHIIE 225 D 53 L R L flk ML 225 D 5L RIS L 72DS%
MAZ VT N4 LPCRIENTICE A K FEMIE 5L~ =D —DRBLHREREOMENS, ZOREZHE L
(Ogura et al., 2021).

<7 ARPEE A A5 O 53 LR Tl g LIS HEV DSEDSA U B b 24T OEEFE 25§ X THIML T
B DSOMFEFUIZ B HIRRE DAL D IRIR SN2 RIS R L 7-DSE MR /2L 2 A, ML~ — A —DJT
LR ISR DM R OIREDBIZES I, DSOMRE LR AEAE T BT LD D o720 EHIT, C MR 2> 5 O pfiiE
BT b~ — A — D ICHEL M E DA D AR LD S, DSHMHRE LA T B LD o720
CNHDOHIEZIY, DSE W72 XD R R A 7 LR DRSS ] HEE %2 o720

3. 777V — MG Y 7 2=y 3D O-Gle N A cléfii o= AESHINLIZ 31 2 HEg i
RNAER. O—FETHHP-R71 (K1) 13, D2\l
BANH AT TEHMBDOTA T 7471 %L Tw5 (Di

v

.

YIAESHI w A

Stefano et al., 2019)0 ¥-EAH B LS THEL, ZDIERK @ — ’\“R\\{
121&. RNANYA—ETHHDEADKR Y7 2K <7 F 16 e
(DDX6) BT T bo—J7\ T OF TV —MHEHALY T XD Psme3)
2293 (PSME3) (K1) 1%, 19SHIE2 =y b ftbyic 208 [— 20 [_ e
20S7UF TV — Al L =y MR G T HIENTE, LY o

FF R ATPIRAE L\ 5 B CRERY D 53R Z R 5,
Ddx6h 53z Ddx6h"afEsnd

HN= KRR Y VIR E - EEC S TRIRE i p-Rr4 s iita, P-RFNEH
" , e C i BEMEREFO U SmuNETO
NBED RN EA N A T OEEEZMEL T2 5 mRNADE, - K2 @RHIEEENS
3 e
LA ST (Baldin ef al, 2008) 37 MBI P71

B1: =7 ZESHINIZ51) 5. O-GleNAclBfili- 7077 — A
2 — DOWESAE T 5 O0-GleN Ac DRI BT 2 4% W-AR G HE (P-RT7°4) D3H OHEHETL D% REVEAEFRHAR

Bed, PKCLOV) VAL FHEL THOAL~DHIIE R AFGFAY 7 F VA IIHIL T A I e & (Miura et al,, 2018), k4%
EHLROPDTN—F XD B ORERED SN TE TV 2 LA L. IS ZFH O IZ FHEL SN TO 5
72 REHD K BAL P-RFADEY . Z 82y T — 212 BIF A 707 7 — A EHEFE A O-GleN Ac D& I
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B B8 7 A A 23R L FE A AR 7 it A ) 2 D R U 53 50D TH %,

XU, LR ZEE DINARS DSBS L7250 & E 72 O-GleN AclE it th i 12 XD = 7 AESHIfg L 2 205 E L 72
TETITAMGHIIZIZ BT, O-GleNACIL SN TV %5 /87 HZ A HI I L7 (Pecori et al., 2021a), BRI L
2 I AESHIRAE D L LA HEA TV 0L BRI IR FEL T2 YT I AMEMIIE Tl O-GleNAc b3 T4
SIRTBE DN — P32 5T T2 0-GleNAciZ B 7077V — LDl E ESHIFE 0 2 BE: Ay b7 — 2 D B # 254
HCTHoreled WIS NTY 87 E 5, Psmed% BIRUFNT 2 D72, Psme3id, 2 RETEZ AR L T2 LS
BV TO-GleNAcB iz 21T T\ o

Psme3lFLAGORI G5 2737 M ss L&, L EEE B 0T IC X Psme3E M EAEHL TV 58 XX B 2 i
W L72E2AH P-ARTADT Ly TN ERDAx6E DAX6EM HAE M § 520 ST AGrbp2, Fxrl Rpl77E
AR E I, Psme3DP-RFA D G- AHELZEN T2 (Pecori et al., 2021a), S, Psme3% 8 F F Bl S8 5L Ddx61
SRS PR TADIA L7 BT L 0 TR BRI LD Psme3DSer111230-GleNAcIB i ST B2 EH3 5500
72D T\ Serl11% AlalZiE#: L TO-GleNAcIE i SR I L 72 SR L B AE T O Psme 3% ESHIFB I BIS €T,
FRENT 24T o720 B FAKTIE, O-GIeN A i 23984 L TDdx6 2 DM EAEH BB F IS A L, Psme3DSerl11D
O-GleNActB i3, Ddx6E D HAEHEZ Ui 53 2RI TR e hrolz. o B RR B FEH S E 72
ESHINE Tld, DAx6D AN Z SN TP-RFA 2L KIAR K2R E DL etk a T BN -0 7 32 L~y
MK T L CE IR SHIT L, MBI o Tz SN D FFE DD, Psme3DSer1 11D 0-GleNAcftAs, PR
FAOEE ORI EE /L CESHLO £ BEMEZ R 3 524 v F L LTIV TR A I EN WS o72 (Pecori et al,
2021a)o

4. FA =TI AESHINED S 754 W TET 5 AMBHINIE~ DB BIZ BT 2R 2 — 28 & A2 X%
B SH B LS A5 T O A ORI B O b
41,37 AESHileE L7 AMGHIIIC B 547 F 4 2 — LT
~ 7 AESHIfLIE, E3.5-E4.5
OFIRHIEIZHEL, < AES - LR sk
ML 2> Bin vitroTHALFHET
ELTET T AMEMIEIE,

RIS QAL

E5.5-E6.5D 7 IR MBI Pl i

{ A . 2l
TU\Z)O’\"?ZES%H]H’QE’?WZ i,..»"" / . \ / GalniLe
12’7“51 ]\ﬁ;‘%mﬂ/ﬂci\ %h% GbiGg/n)Le
R4 =T AT T4 DR AR e

EVI2OD R 5% HETEIRTE
L TBY, FRICHEIZ
RETEIRBOERZR D720
Din vitroDH HRETNERD

Glycosylation genes N-glycan O-glycan GAG GSL { i Cappil i NSL
Total: 214 Total: 33 Total: 52 Total: 47 Total: 10 Total: 19 Total: 42 Total: 11

(Pecori and Nishihara, 2021), X2 : ¥V AES #ila& ZE75 AMEMIZ BT 2 RS O ZALLAR) 3 — 2B A 142 (PRC2)ICES
o G B T (2 T- OB 2 ) 4
<~ AESHIfaE~ 7 AT N, NS SRRSO, O S RBEBLGAG, 2393/ 77>, GSL, Bl E; FOD, 4y T,

7 A ML D 2 s SERE G AT 2T\ N-R & BURESH, O-%5 & LS, 7 a3 7)) > BEIRE . ) THEZ &
LTI TOVESIE § HHEP G O 2P L7z (Pecor et al., 2021b)o 72, AP E AT L M L7
VTATONERBEE R DR B E 28 B IRIT L 720 & T DY A T ORESEIB G, LD B RS D5, IR
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DFEB L~V ERESRE S L~V DT 5 TEIIZZIL LT 72 (2) o HER S STV AHDIZINZ T, il o % #
(R 2 BE SHRE 3 A%, &2 COFA TORESH TH AU A SN THY, IS T A — T IREBL T I 2RED2OD
ZReEIRBZ XA T 5720 DF B~ —h—12%5LE 2 5Nz F 72 Y AESHIf L ~ 7 A L ¥ 7T Z MM O i &
(L oM R (¢ NESHIL R 1E 3 3 2\ 38 O Mo B Mz &I L C A BN 2 RS i o 7 a7 74 VAR L
M5 A4 7 ORESHIN K EITHENR R FBIL T7z (K12) o $ 72, w7 AESHIL 225 Z ¥ 7 I AMEMTE~ DO ZER Tld,
BN R & 30 Bl ) TRE D FEBLIRA L 72705, NS A BB, O-ft A TR S, 27 393 70 h 3L 7z,

4.2.7 7 ZAESHIL 5 T ET T AMEHIBENDBBIC BT 28 2 — AW A A2 LR8BS 2 0
L £ 1 1) 8 oD S e

AR T — 2 WA K2 (PRC2) 1, b ANV H3Y 2227 (H3K27me3) M) AF VALL. 5 T- O Fs B2 #3525
(Deevy and Bracken, 2021). #41%.PRC225, ¥ ZAESHINEA5H T I AMEIE D BRI E->Th XIS
LB BESHNE S O ZAL A M= T EE T 540 N T — 7 DL > TV B ZEZ LN L 72,

XU OIZ, ChIP-Atlas®D WG 77— N —Z (https://chip-atlas.org) (Oki et al, 2018)% T, ZNFTIZABH
ENTWBEYIAESHIla D7 a~ F ik F-2—4 » X (ChIP-seq) 7 — % &y M B EAT LSRR BE R e D
B8R B AR T O 7 T —F — HUIR TR S TSR F AR L 72 ¥ 7 AESHIIZIC BT PRC2E A AN, 37X
TOIATDOREFNSHINZ A7 B4 70 bl 88 B B AE - O 7 0B — & — SIS SN TV A Z e JU L H3K27me3
i % B IR S & HPRC2FHEAIEED226% T 2B L 72 (Pecori et al, 2021b)o

< AESHINE 5 T T AMERIIE~DE R LEED226 LB i #£ D~ 7 AESHIL T 71 —H A hA—F — 12 XD Hk
PR E DAL LI L 72624, TE T T AMEMINE D EF EEED226 L i $212 BT, L DML A AR 2L
IR BRIIBITAPRC2OE N B 5-53% 2 572, EHIC, v 7 AESHIfa & ¥ 77 A Mk, 3L U EED226
WP T A BV B M A B SR 7 & O M S B R (R T O BLOE WA RN A-seq CHIK L 720 AR T D43% ALY TS
AMEMIEE EED226 L i~ 7 ZESHINE T\ A k23 BIZALZ/R L. PRC2IZE M I Z 2 1) TV A I LDy ir ol
(X2) o SNEDHE RN FEAEMINC BT HPRCAC LS [ EHESHIGH O L LA M= HIH§ 200 T —2 JOfFfE%R
IRLTW 2,

5.3LoljEH

FRO I, BRI RN D 544 274 T OREFIL AR D SO EEL S 7PV OZ B2 LT S
ZREMEAEFRER MLICBI G- L T %, E5I2, M N OME— DRESHIE i T 5 0-GleNAcld, TiD > 7 FMREGF O
VYBBALE IS 2100 TR TRT 7Y = ALY 7 2 =9 Psme3D O-GleN Acs fifi % 4 L CRN A JEH
LML, Z2IEFN T BKIARKIRAR L DL REME I TG K FmRNAD Y 237 B A~OFERZ i LT
WHZELH SN o7 0 SORFIE - 7 BEC X AmMRNAO TR L RE Ay T — 212857077
Y — A BESH S O-GIeN AcOFT M2 B A B S22 L2 b D TH, EAL, M A W 2%, 5628 LM S D FE AT K
\ZH 59 %,

XS FEMINC BT 58 32— 23MHIE AR, PCR2I X ARk 4 2Bl din B 1 35 O FE B2 R RSB 9 B A0 b T
=7 DA T bbb AN ZENZEN R G254 T OFESREE D — BEICEAL T2 AH = A 2% WD THLRIL
720 SOOI D5 4 T ORESHRE E O FFH L 72201, B2 2RO /LI R AR R 7 & DBIRIC R 5 WA T
RNEZENDREMED DY, 4 BESHARRE A A IS EI SN/ DL TEL X TV ED HHTLE IR LT,
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6. e
SRR L7222 D 1 SR D — 01X Bl 22 B 4 B 42 18K 06139, 5 4E 57 B B 72 2 4l ) 4:20e k0109446 h0
001, AUl K FA I ZE B Ko TH DNz,
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Putting the final touches on the GlyCosmos Glycoscience Portal

AT BT
Kiyoko F. Aoki-Kinoshita

HEGARL R —# L GlyCosmos(Yamada et al, 2020)1220194F BEIZ 2SBS0, SR IC B3 20 EHHW B 3I7 A
T =Y AR AL AR A MO LR, T2 W HEICL T %0 ACGG-DBITAE I ST RS L /X 77— 5 X
—AGlycoProtDB(Kaji et al,, 2017)HEH # fn T- 7 —F X—AGGDB%ZIZL . 26D T —#ZGlyGen(York et al,
2020)DHE 7 > 737 F TEH P Reactome(Good et al, 2021)?7 327 x4 {&#k. UniProt(Bateman, 2019)D% > /37212
BT oAy 7= EEEGIL T b E e L7 F VBRI L T A EMBA TR ELZZMCAW-DB
(Hosoda et al., 2018)dV 7L THEY FEFH 7 LA FER TSN L7 F A58k 3 AHE S S T b v L L T b,
E512, GlyCosmostZIZVAR T M) A5k E L TR, RS2 58k L 77ty arF 5 0551 AGly TouCan(Fujita
et al, 2021) R & =T B4R DAY M) UniCarb-DR(Rojas-Macias et al., 2019)8X0GlycoPOST(Watanabe et al,
202D T 7B A FEI e 5T 5, [ 11ZGlyCosmos R — 2 VOB EZ /R LT HEY, 23207 ar TR ST
WEHEEHRE VRIVN)BIOT =51 — A AL HEIZGlyCosmosiZ BW T E B AR E R THY MM SN2 7 — 7 DREHER
RF MY —ZRLTBY. CNOEDT =% T 72 AT 572D ELRERTH 5,V ARI ML GlyTouCanX®
GlycoPOSTH 727 AW BEIZ2 o TN 5o T—=F ) =AY NP E RN E XA A VIR B D SN T
WAHHNAHEY) 2% B TR E DSR2 5T % E72, AR DY Y — 2L DL LT, PubChem*X°Protein
DataBank PDB, %L CGlySpace Alliance(Aoki-Kinoshita et al,, 2020)0~®V > 74 E L T\,

GlyCosmos Portal
Standards — Ontology
Glycan Notation '639 GlycoRDF S
WURCS & |.&g%. GlycoCoO ogo
Tools ﬁ {}
Repositories L Data Resources

GlyTouCan

GlyComb
Repository

/G ycb\
\POST/

Glycobiology
Curation System

{}
&2 UniCarb-DR

@ W O RLDWIDE {} .
PubChem SPDB %
i PROTEIN DATA BANK

1 : GlyCosmosH—2% VBB BEiHE JRT N, 7 —41) V) — A THEL SN TH, 2 Kb B i 7 — s 2 Ak L T\ b,

Glycobiology | Glycobiology

Ly
=

Ly

o

:

RAEPEIL, GlyCosmos/ N\—T a2 2127y T 7 L—R L Fi 7z bR BEE L THE SHA IR R 35720 Dk 4 70 — VAEHIELC
W5 o BRI R B 72 2 3 > — )L SugarDrawer(Tsuchiya et al, 2021)% T, Gly TouCan SIS L7 HESHHE 15
THHRE B BNHR AT BIC 225 T B0 SOICHESH BRI BIR 3 25 BIE b AL L 72 (M2 BLUK3) o 2 B,
WA T 5720 WHERTORAGREANL. AR SIN)LEHEELZTHILT LY -0
GlycoMaple(Huang et al, 2021)b 2B L7204 — IV Tld RNA-SeqZe & O SH B L 22 (2B A Bl 5 E A I,

igi
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BeA BB SHA AR (V327 24) BIZZOFRBIREZ W HLT 2. TNHD/ AT A 1T S ARSI A PR SN
TW57280, AR FEBUG A H S I) SHEFRE 2 HEW 322 EATE %,

AR A, GlyCosmostESAFH AR =N 70T =7 MOBHAR L Tdd HAAE B HESHRL 75 030 72 1
WMOIEMED T2 L B R % S HDFEREL T HEEMEEDVRINRLY F AERO T FELIILD, ZLDTEWMEIE
L LTS T FRETH S,

@ @ GlyCosmos Diseases

List of diseases involving glycan related genes. The information of each database of Glyco-Disease

Database

Genes Database (GDGDB), DisGeNET, and Alliance of Genome Resources is integrated into one list.

Glyco-Disease Genes Database (GDGDB)

Alliance of Genome Resources

Last Updated
January 25, 2017
February 1, 2021

DisGeNET June 29,2021
Show 10 v | entries Cross Search
Disease ID ~ Di Nam Gene Symbol Gene ID
Search Search Search Search

DOID:0040085 bacterial sepsis DNMIL 10014

HDACS 10059
DOID:0050387 nonpapillary renal cell carcinoma EHIT 10797

MTHFD2 2272
DOID:0050424 familial adenomatous polyposis KRAS 3845
DOID:0050441 mucosulfatidosis SUMF1 285362
DOID:0050453 lissencephaly POMGNT1 100150181

POMT1 10585

X2 : GlyCosmos/N—a ¥ 2 CHi721238 A L 7= Bl 44 B HLk B %2 45 4 1E L 72 ARGlyCosmos Diseases Td %, Alliance of Genome
Resources®DisGeNET IDEHZIUEL D v 723 L TV, 2OV ARPS, KIBITR T B O FEMI R — VARSI EDSTE, FEHS ez B
B3 HIEASTRD,

©J DOID:0050560

Summary Contents
DpoIip DOID:0050560 1. Summary
Label Walker-Warburg syndrome 2. Related glycoproteins
3. Related glycogenes
Definition A congenital muscular dystrophy that is characterized by hypotonia, seizures, severe intellectual and
developmental disability, eye abnormalities and early death and has_material_basis_in mutations in
multiple genes including POMT1, POMT2, ISPD, FKTN, FKRP, and LARGE1.
MeSH D058494
Synonym -

Related glycoproteins
DisGeNET

Data not found.

Glyco-Disease Genes Database

UniProt Protein Name

075072 Fukutin
Related glycogenes
DisGeNET
Data not found.
Glyco-Disease Genes Database

Gene ID Gene Symbol Gene Name
55624 POMGNT1 protein O-linked N 1 (beta 1,2-)
2218 FKTN fukutin

Alliance of Genome Resources

Gene ID
3565692

182795

571876

101669768

33800

Gene Symbol

b4gatl

CG11149

Gene Name

Organism
Caenorhabditis elegans
Caenorhabditis elegans
Danio rerio
Danio rerio
Danio rerio
Danio rerio
Danio rerio

Drosophila melanogaster

[X3 : PO~ — Disease Ontology ID (DOID)A’ EEBIZERENTHEY, ZDIDIZHEDWTHIE L7 B F I L&At
SummarylZFERL TV, ZD T, BNE S 7 AR R T- OISR T RSN TS,
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@ GlycoMaple *

GlycoMaple is a visualization tool for

from RNA-Seq data from the Human Protein Atlas. The expression values will be displayed in various

glycan-related pathways.

5

Please input .csv file (Gene ID, TPM value). Do you need sample files?

No file chosen

Complex: |Min v
Overlap: | Max v

If two or more tabs are open in the diagram, two datasets can be
compared using the Compare button below.

LLO biosynthesis and OST

N-glycan processing and branching

Complex capping N-glycans/O-
glycans/GSLs

Biosynthesis of GPI-APs
Biosynthesis of mucin-type O-glycans

Biosynthesis of O-Fuc/O-Glc/Col-Gal/O-
GlcNAc/C-Man

Biosynthesis of O-Man
Biosynthesis of GAG
Biosynthesis of Heparan sulfate (HS)

Biosynthesis of Chondroitin sulfate (CS)
and dermatan sulfate (DS)

Biosynthesis of Keratan sulfate (KS)

Glycogene expression data can be uploaded or selected Database Last Updated
GlycoMaple April 1, 2020

HPA(cell): HPA(tissue):
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i{sg ‘ u i7 ?‘X wX‘ts Vo . Vo ;
zmﬂﬁﬂﬁx&$%%ﬂw
; ? l|7 117 1\7 117 E

m??ﬁ#ﬁzz%wﬂ
-------- Ty gzg\

Download Image | Legend
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[%14 : GlycoMaple D i ifii . HeL AMIIZIZ 31T 21815 T- S8 B I Tz BOWLL 7= N EUBE $5 & B 2 7R 376

[R5

ABFZE1E, B AR R BEERE (JST) A A H A U AF—F X— 2+t ¥ — (NBDC) 54 7H A Ly AF—FRX— A
MO E RO E Ty S48 | O KA ZITTWET,

(5 DH3CHR]

Aoki-Kinoshita, K. F.,, Lisacek, F., Mazumder, R., York, W. S,, & Packer, N. H. (2020). The GlySpace

Alliance: Toward a collaborative global glycoinformatics community. Glycobiology, 30(2).

https://doiorg/10.1093/glycob/cwz078
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Bateman, A. (2019). UniProt: A worldwide hub of protein knowledge. Nucleic Acids Research, 47(D1),
D506-D515. https://doi.org/10.1093/nar/gky1049

Fujita, A., Aoki, N. P, Shinmachi, D., Matsubara, M., Tsuchiya, S., Shiota, M., Ono, T., Yamada, I, &
Aoki-Kinoshita, K. F. (2021). The international glycan repository GlyTouCan version 3.0. Nucleic Acids
Research, 49(D1), D1529-D1533. https://doi.org/10.1093/nar/gkaa947
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C. ]. Blake, J. A., & D’Eustachio, P. (2021). Reactome and the Gene Ontology: Digital convergence of data
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CIHINLERA 270V T FATA N ADSEE IR TOWMIIE 59 L 75 — g D]
Receptor structures that contribute to the propagation of
human HINI1 influenza A viruses in embryonated chicken eggs
=i ]
Sayaka Takase-Yoden
L JP5E

A TVEFATANVATAV)E L F RHNIR T 2N 77N F 2 (HA /A TI=F —ENAWES 7B
PURSFSEICHEOE, ZNENHI~HI6EN1~NIDOHE B 3 F SN D JAVIZE M & S FLEI ) & 2 Tl 0D B 12 G
$ %0 20094F I IKHIR OHINT(09pdm)IAV ARV 73w 7 2R I L, SHASBUE, FEiEA V7 VT F I LT b,
%72  H3N2HRITA VI, 19684 D AT A% e T o

IAVOLE 77 =1L, KD 7 IVEE(N-acetylneuraminic acid, BL FNeuAc)A345 7 b—A(galactose, BL T Gal)lZ
02,3 1%a2,6 T AL, HIZBLATN-7 2 F VIV a4 3 (N-acetylglucosamine, LA T GIeNAc) \Z#5 A L7ofE 2 A
L TW5.EMAVIZNeuAckGalhia2, 655 & L7z % BIAVIZa2 3k & L7 2 B CRER T 50 LA Ly I 4R,
NeuAcDi#EE R LIS GleNAcD 6O B B A% i 2 7F O i L GIeN A el 7 2 — 253 I & ¢ O f s, o OF
GIcNACIZHREE L OV 7 2 — A5 I 2 F 5 O D IAV ORE SIS 2% KT e 0> TETWA (Gambaryan
et al, 2004) .

EMAVZIEFHII TR RS L HADOL 7Y —#5 G T I/ RIEBREZFF D, 02,385 B NeuAcl I3 G &4F
BRGNS SIS CNETIS L7 F VGt 0B AT S KD 58 FB U0 0 5 L OY RIS
a2-3#t & NeuAc o A SO T 23a2-685 A NeuAcH AR IDD L CREBIL TR B IEAME SN TEY, ZOT LD,
VU EDOHG DA =X 2%FH T 5E% 25N TWA (Sriwilaijaroen et al, 2009) o L2*L. EMNAVOEGUIHF 535
FIN DL R OREDOL 78 — I SIS TV AR TTZEE b MHINT - HETAVORYCH 53 5%
BRIPOLRREJRIEL 78— DR G2 WIH N HIEZHME S %0

2. Mg
2.1. FEHFRIPREAAHINTERITAV O & BBESICHT 3 HR5 A R R
)3% H %Eljﬂ "C‘ﬁ{téhf;’\ 2002$®$Eﬂ w Hokkaido#k Hyogo#k Albertaﬁ

a2-3 65

‘r@ﬁﬁffﬂeA/Hokkaido/l1/2002(L1F\ S SoE— &Wwﬂ R PN
I H—I r
HokkaidoH), 20004 <> 737§ [ N

e 2o
&

M T RS N

Absorbance (450nm)
°
&

4 \
NN IO NN\ N N
A/Hyogo/YS/201 1L T Hyogobk) o = = ey *‘%L
yo0go ( » Hyogotk). e N e e L
12 03 4 5 6 7 8 111“‘: "Id'ls' 5f_7 8 12 3 4 5 6 7 8
()t‘ HE DA/ duck/Albe rta/35/ Two-fold serial dilutions of virus wo-fold serial dilutions of virus Two-fold serial dilutions of virus
N EE ;E Glycan no. Structures
A b , #1 Gal B (1-4)GIcNAc- B-PEG-biotin  **p < 0,001, *p < 0.05, n.s. > 0.05
1976(LL°F, Alberta’fﬂi)O)%ﬁﬁﬂi*ﬁﬁﬁ #2 Gal B (1-9)GlcNAC[6S]- B -PEG-biotin
#3 NeuAc (a2-6)Gal 8 (1-4)GlcNAc- B -PEG-biotin g : /V-Iacetylne(gralgninic acid (NeuAc)
z e A 7A > (X ok #4 o NeuAc (a2-6)Gal B (1-4)GIcNAc[6S]- B-PEG-biotin : galactose (Gal)
WX B A AT L7 (X1)o T O #5 NeuAc (a2-3)Gal B (1-4)GlcNAc- 8 -PEG-biotin : : f"""’cety('Fg'”')ma"""e (GleNAc)
#6 o NeuAc (a2-3)Gal B (1-4)GlcNAc(6S]- B-PEG-biotin + fucose (Fuc "
PR EREIN ‘ﬂ’l_"f'tt MHINTHER! TAVIZ, #7 % NeuAc (a2-3)Gal B (1-4)(Fuc a(1-3))GIcNAc-B-PEG-biotin 65 * Sulfate group to the 6-position of GlcNAc

#8 -e- NeuAc (a2-3)Gal 8 (1-4)(Fuc a (1-3))GlcNAc[6S]- B -PEG-biotin
GIeNAcOORLABERRINE M SNTZ, 023 g1 smmopsbRHINIERA » 7L T oA A LR OARBHISNT 3 A8RYE
LA NeuAcE HRESEIZE WA EZR
T IENHHLDERST,
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2.2, BRIRALRESH 2 B S 7o o 1 R L foft

g s1 s2 CSLEX
ENGIcNAc6ST-1i# {5F-#Madin-Darby canine 1-?1‘ * 3‘;‘ % 127
g * 7] * 1
kidney(MDCK)MIAZIZE AL, T Bt g2 M E %6 S 1.2+ 3+ 08
s 17 2.5 -7 *
B Tr-1 RO Tr-2Mla 28 2 L 72 SLLTUSS2E /@ 0.8 2- 0.6-
g 0.6 1.5 *
7 —FVHuiKiZ6-sulfo sialyl Lewis XX U'NeuAc § 0.4 11 047
o B £ 0.2 0.5 0.2-
a2-3Galf1-4(SO,-6)GlcNAcz ik 3 HPUAT.SLido- 3 oA 0- 0
. . « & & & & & & & &
ZVH Y EDSUIN-JL0-7 ) v L OBER AT <~ K QK S KK
%o CNHDOHAE IV T7H—H A PAN) =TT L *p<0.01,ns. p>0.05

75 Tl R ONTr-2 Gl S NSOk e s B2 RERLEH BRI EIRM ORME IC KR T 2 FEHBED BT
LTV BIEDIRENT(X2)o — )7 CSLEXPUfRA IR Ssialyl Lewis XiZig AL T\ 7z,

23, REALBSCR BRI BT R E mmE HOkkTIdoﬁ e
HINTHRITAV 0 R .

Tr-1 RO T2 567 B REIAVABREL , 74 )L
ADBEARAWE LT E OB RRALIGEATE B | i
HANCIE, ek Hokkaidob i Oliyogotkoie e 5 | | |
SRR LA Lot F .| | B
ek Albertabk TIE. ANV AD A EIZEALIZ R T e Tt 2 Cont. Tr-1  Tr2 Cont. T"lp :';.05
oz, 3. FiE L FESHB R R IRMARIC B 1T 2 HEBIIHA

HIN1EE A Y 7 LIV FATA LV ADELES

2.4. FEE RO RO FEPBUBIT S R OS2 N—T D F B3 Ai

TR L0 R ED R K OSR NCST L OS2 T Eb—T 03 L TV AT EATR SNz LTI bF
IR ANCST R OS2 =T DI B O N 720 — 77, CSLEX TY M7 D FEBL R TR, FBEEHIIEH I
2ro7z(Ichimiya et al., 2021).

3. E%

AWFZEIC L) EMHINTHERITAVIX, 5 H FH I TOHHHIZ6-sulfo sialyl Lewis X, XU\ NeuAca2-3Galp
1-4(SO,-6)GlcNAc, §7%bb  GleNAcOLHRIRIME M SN 72, 02,345 - NeuAcH AHEHEZL 75 —LLTHIH
T HIENWSDE 72 REERTH G E HBIRA M IAVIZ. HADO LY 75 — i & A, SRBIM L L 72
CMHIHERTAVTHEZICR OGNS 2= — 77 I WRiE %2 +5 -5 T\ %, Hokkaido#k TIED190N & #2, Hyogofk Tl
Q226RIEHLTH Do ZNBIX, ZNENLE T F—FEAFRALD190-helix S U220-looplSAFAE L B BEMZJS KON, IE
B T 5TV RERTH L, L7205 T 5 H HBINRA M HIHAIAVOHAR, W HE BN 2 RO miRL
GleNAc EAHEAERLR K%Y, [ARHINeuAcORG G AR § 25807 %D 026 25 02,3 ITBLL72EE 25
N5,

4. BT

AW AR S: — = SR, ALE R 5 RS IR SO R AUl R A Bl R R &) AR RWISEE, ek
/RO G AU R T TEAB Jo R AR HEE K S GRHURUER BE A Er F 78T) AL S 2 AL R a8
FEMIGAE AL E RS FHERGAE T RS NSNS E RTRURY: (WA Ik, BUflR S WU Je e
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DIFRFZETITONIZDDTY oA T D% KT INIESEHHL FIFE,

AW ZEN 1 S ZE B S8 ik N HAS BE HR b 72 Bl 58 B A (AME D) & SE A JE 98 4 = 27 71 7 (J-PRIDE)No.
JP17fm0208026., % O, At i3 K 2% N BRIl I e ) H—F- > 5 — (BR:Ab il K27 A B3 50 i [l s 3 [ A 2
i) — e Lm0 B A 2 Ttz
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binding and adaptation of human and avian influenza viruses. Glycoconj. J. 226, 433-443.
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Application of the Glycoproteomics-based Strategy for
Development of Serum Glycobiomarkers
WP
Akira Togayachi
LOFZET sc&HW

BB F = = — 2 R EO R M AR OB W, R AT O =)L 7 EHRO I EHIE LR R E L T

FEOR, BIHE (T2 =F B E) BEIIRR L EOREEL TR SN TBY BRI W ORRICEE 2y —v
THDNER T VT E A G~ =N — DS Tl BRI 70T+ — AR LA EROT 70 —F, T ib
LRI EB S 3 E OB AIEFIH ST A,

—J7C B SH O 35 13 2 OB AR EZ SO L CTEALL B DB REEZ R 7L T B 2 b TE k)
V= AREMTHAM DB FEDHEA TV o7zl b b, BEEFH SN TR B HIHRLTE AT L LA, B §H
PR DA D% L DI~ — /1 — R 5 b~ ==L L TR SN T A EIF BLAISHI T B, BlESRF = O BLT
MHRIINA T =7 — BT DML FER DY /X B ORI EB RO LD TR FEDY 3 B Eokk
PR TS LA NI Z AL I B e A F Y —h— % BT T 25D TH A (M1) o 22T 5 B (FRICIESS)

(PRI RES >80 ORESIRE AL RIREL T, Bl BEAFONLAN—H—ELTORE
INAF < —H—% R B 565 2 M s AS % 2 | MROEAPREC L >T. D3 35>/ EOBRARFAL TH > T b,

ZDLOMEMRBEIIRL > T 3 EHRIC L DM E ERDTZNA AT D4k

TV, FDORENPGTHRNERATRT BT TS, L[ ALY/ O ;:mskma_
EITFRBBBERAD VTV REICHS

TEHMEIEDEAL

(Narimatsu et al. 2010)SIRREMGEDTHOIL  mponse (SambossRe =g
Hﬂﬁ’ﬂﬂﬁﬂ (E%) . ,

(1) BRI TE B § AR SR S O Fll-BibE @)

MO LEME, REP

i TO—T ORI, (2) ZNOOREHELEL RO AEOBEE(LI S T, R (2A) m
SYNROE O LOEREED 3!
FVTHES 2SR DFGE(3) FXITHES > 737 g . e ) ot (s )
SGON i Eﬁﬂs) PR G vl .“”’M
B F oSS 2 Lo (4) BEE- AT A7 ;- =.-A1. —— ,
LD DML BT N Lo T Bk A 7o NEEAET B E“EMW\.
X BHESRNA A~ —h— R T REOfFAT  REECER G - RE - R 10E8 m\’)
W) (rAT—h—LLTORBEERTS  TEe °
ﬁfﬁﬁ)%hfb\é(Ocho et al. 2014, Togayachi et (REBY—AH— HMEX—h— BWEY—7-) I (@Rash. MIE. R
al. 2017).
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DIADH S ATAEHATEEIIE I 2 2 I BE WML 25 AAIHIAS AR RBUIE TH Y R THEAT ] 0 F BRI O MR D
PR ALDHENE SN T Do WIBE P ZENL DO WML S AN DS AALIZHE R O TIET7 7 NI2E L 2 DT
FRCHARANZZ WZED AL TS BUEIL DN TR EEAFDII A A~ — 71— T BHCA1251Z SRETE D s
PRI R WIS AT 9 B AR BEVE DB BE D3 e 7280 BIE DR IR DR 2 A b IDEFTEDH 28 727~ —
=L BETZEE 2 BB,
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2. WEZERS R
2.1 FEIC DV T
AN DOWTIERE I O B4R b 1524 205, SBATHIFE (IX2) TIRIN DS A BB DR DS WFAL WL F 23
Ak A RESHAE 1 DS BR S A B O e BN DS AN BIICHE BIL T A2 e 2 W %2 L 72(Sogabe et al. 2014).
DIZHIBE DS A B E DIEER A D7 FA4 27 0T F 37 AN Lo TN A R 2R § < — =0 FLL T,
WFALZF Y etk o 75 A3 (CP) ¥ %

. . _ E2 F5A3707A 30 REMIC & BIEAAMEEINA AT — N —BROBE
5 L. 5 LTV B(Sogabe et al. 2014) BLFE XS 470 N

J Proteome Res. 2014. 13(3):1624-35.
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2.2 MLETIWFEFA*-CPIZDW T
FFIIMEFICWEA-CPAELE T A2 st 3 WFA~CP 0% F L OE##EnmIF (Glyco-RIDGER)

T HOIMIEEEKRDY 0 EEZWEFATH
WFA(-)-CP(&3\LETotal CP.

WZED L, WEARS A VE 0 CCPAMEAE Esce s tess se.
B BABED WFA(+)-CP Tl
FTHDODPEMGT LTz Z D55 T IR ASA B 908 JISME. 84U
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2.3, WEA*-CPHESHE AR FT . $
WL E R IR 272010 SRR, e e e

DABE BER KD IRARG L 72WEFA-CPIZOW T, &= /T 21 (Glyco-RIDGEH:) (Noro et al. 2015, Togayachi
et al. 2018)% Hv>THRH BB AR S L RE SHAR 15 2 AT L 72(1X13) 0 Z DS R IEH = CPoF CTlE RO T o7z
FESE DI 7S 27 2 WAL DB DIEA LacdiNAc (LDN) fEEEIHEN TOAYF SRS E S 2 T b2 e
D353 o7z (3B LDNIZAREHIOE—2)

2.4. WFA+CPHlIs& 2 DM (Piih-L 7 F >~ ¥4y FELISAK %)
HERDOME R THEHL TV B A T WEAIZLDNAESH & Galactose(Gal) K v i S5 O )5 % 525k 3 525, MA121ZGal
KB 2 FE oMy XD K BN T AT DM B DD N 2 75 RD Y 7 FVASE L e b0 2T A1
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FRHT O FI DX LDNBESHI A § 45 B2 1) F X672 OMEL 2 WEA fWFA) (Sato et al. 2017)%H
WHZE T WFACPHl R D4 M2 ) E 3R 5282720 F 72 WRA-CPY Y RA v F 7oA WA YT AT/
7 —FVHCPHLA (anti-CP mAb) & B fh& U TH W ALDNAES AME i S 72430 2 2 Lo 75 23> (rCP) bIE
W72
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RO RATB Y ZAUZZ o THERPEASA B L7 AR EAR R TH o720 R T WFA-CPO L OAFTE &HE A0
MR THY, B ARLMIRIE DN LU EIR e TREN2, 22T I A I VIR S D BT L H ©H 5,
K77 AE ISR iR A6/ GSPFS) B & 4, B K EE Ao HB LS - R (Kaya et al. 2015)0f# 5
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rWFALanti-CP mAbx#H L7-L 24, FEIELISAL LD 10065 B EE AN LU MLIE R 25 0B 25 1] i 7225
72

2.5. === T DA VERGIE
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ERHL T (M4A) o 372, TS0 DI JERRE
DALFTL— MR DY I EEHRT b ) 1.
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3. B

TAIVHEDABE OB D7 T4 370 TF 37 AN LIRS AN B Z R $WFA-CP% A &+
it (Sogabe et al. 2014)L T 7225, SR RIHAR 2 WAL 2 F 2 L 10 75 R E LI e B4 35 4% 70 6(SPFS)
W& B FHBY R E RIZED M rWEA-CPHIND W iEL 2o o720 SO E I X B M Hr WFA*-CPEIZ AT — 1
DO A TRAEZ R L2280, Faal— MR ORGE B I I s AZE A 2N § 528D RS
P~ —h =D FEEARIEE 72 (Sogabe et al. 2022).
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4. e

AHFFE (Sogabe et al. 2022) (3. FEH A HI TR Tdo % [ LA FE i 761 N RESEBANTHE A FJE AT MAL 20 T2 bF 72
HRF 3R~ VT 37 AW GES N — 7 (EERER T AT P Sl AR A (B T- B3 L AR ) 12BN TR
MEREAPRAEEE el AR (R, = B8 ) (B ) 7 o RRERSE eI AR (B3R E) BIUa =3/ vy R &t
(N BR AT i) L E DI R TEL L CHERL 725D TH 5o
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ZeFHE4 - Development of bioinformatic tools to illustrate glycan-based phylogenetic trees
eI 20214F2H15H~20214E3H31H

et ##E : Kazuhiro Aoki

Ftl& : University of Georgia, Complex Carbohydrate Research Center
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Dr. Aoki has been investigating the structures of complex glycans in a broader variety of animals to
understand “How living organisms have acquired diverse glycomes during evolution,” using
comprehensive and highly sensitive MS approaches. He hypothesizes that defining glycan diversity
across animal species will lead to understanding the function of glycans at every level of phylogeny,
between species, within populations of the same species, and also among different molecules and cell
types within the same organism. In this collaborative project, Drs. Aoki and Aoki-Kinoshita aim to
develop a highly curated non-human animal glycan database which is essential for systematically
understanding glycan diversity across animal species. Genomics and proteomics realized the value of such
resources and it is time for glycomics to similarly develop such a resource. The glycan database will
provide the basis for implementing annotation algorithms for animal glycan data analysis that can be

used to develop new bioinformatic tool that illustrates glycan-based phylogenetic trees.

WF9eRHE4 : Human N-glycome Tissue Atlas

WEZEIR © 20214-2H15H~20214-3H31H

WF7e4t## | Richard R. Drake

FlE : Medical University of South Carolina, Cell and Molecular Pharmacology
FrNFESE KT B

7ML S -

The N-linked glycome of pancreatic tissues was defined using matrix assisted laser desorption
lonization imaging mass spectrometry (MALDI-IMS) to identify peptide N-glycosidase released N-glycans
linked spatially and histochemically to pathology features. This study was recently published (McDowell
et al.,, 2020, Mol. Cell. Proteomics, 8;20:100012). Using the glycan images created for a normal pancreas
tissue from this study, a Web-based searchable glycan tissue Atlas framework was developed based on
the existing GlycomeAtlas and LM-GlycomeAtlas infrastructure currently available in GlyCosmos. A
prototype of this tool, called IMS-GlycomeAtlas, was created and will serve as a basis for additional data

that can allow users to browse, search and compare glycans from within glycomics imaging data.
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Ichimiya T, Okamatsu M, Kinoshita T, Kobayashi D, Ichii O, Yamamoto N, Sakoda Y, Kida H, Kawashima
H, Yamamoto K, Takase-Yoden S and Nishihara S.

Sulfated glycans containing NeuAca2-3Gal facilitate the propagation of human HIN1 influenza A viruses
in eggs.

Virology. Vol.562: pp. 29-39, 2021.
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Itoh K and Nishihara S.
Mucin-type O-glycosylation in the Drosophila nervous system.

Front Neuroanat. Vol. 15: 767126, 2021.

Itoh K and Nishihara S.
Drosophila melanogaster in glycobiology: Their mutants are excellent models for human diseases.

Comprehensive Glycoscience (2nd edition). Vol. 5: pp. 1-35, 2021.

Nishihara S.
From structure and function of glycans in stem cells to application in regenerative medicine.

Glycoforum. 2020 Vol.24: A9, 2021.

Ogura C, Hirano K, Mizumoto S, Yamada S and Nishihara S.
Dermatan sulphate promotes neuronal differentiation in mouse and human stem cells.

J Biochem. Vol. 169: pp. 55-64, 2021.

Ogura C and Nishihara S.
Dermatan-4-O-sulfotransferase-1 contributes to the undifferentiated state of mouse embryonic stem cells.

Front Cell Dev Biol. Vol.9: 733964, 2021.

Pecori F, Kondo N, Ogura C, Miura T, Kume M, Minamijima Y, Yamamoto K and Nishihara S.
Site-specific O-GlcNAcylation of Psme3 maintains mouse stem cell pluripotency by impairing P-body
homeostasis.

Cell Rep. Vol.26: 109361, 2021.

Pecori F and Nishihara S.
Transient Induction and characterization of mouse epiblast-like cells from mouse embryonic stem cells.

Methods Mol Biol. doi: 10.1007/7651_2021_403. 2021.

Pecori F, Yokota I, Hanamatsu H, Miura T, Ogura C, Ota H, Furukawa JI, Oki S, Yamamoto K, Yoshie O
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A defined glycosylation regulatory network modulates total glycome dynamics during pluripotency state
transition.

Sci Rep. Vol. 11:1276, 2021.
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Iijima S, Korenaga M, Kuno A, Kaji H, Mizokami M and Narimatsu H.

O-glycosylated HBsAg peptide can induce specific antibody neutralizing HBV infection.

Biochim Biophys Acta Gen Subj. Vol. 1866: 130020, 2022.

Egawa H and Nishihara S.
Analysis of 3-phosphoadenosine 5-phosphosulfate transporters: Transporter activity assay, real-time
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