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AV R S B oy 3 A 7 Z@aEZERE Bk 35 3 5 ] OFTiCdH 2o T

PESHIL, FEA, e, MRS, B AT NTAEMIRICH G L THY, DNA, & X387 HITK
CHE 3 DEMIE STV, BRSNS YT DS H, Bex O Z 520 EBRICRED &
R E R Do BEBIZ Y VX7 MO ECEHEEE NG LT, e RERKSOY TS vy Bl &
HBLLTWh, —J5, MBBEICH B IEEO—EL . T2, B4 O MZ 2T Tnb, ORI, BEH
L F U ERIRECAm S, M4 OO KEREE 2 & L < SHRICHA L. Shk Aoy SUR R
CBboTwD, LL, TOMERLAGHBEBEIBM 720, 7/ AL K L TSR EE T, %<
DEERAEGHRICB T 2HHOME DT ONIENTVD LIEE 2RV Tox OBFZERTIE. [HEH
O¥Re] ZAEGHF L IERRF RO S LI LT, RAWCMENLTIEZHBE LTV S,

BrA RERT - OFERICL Dy 77— 50 FHEEITODH), ThE2THTL7 -7 4>
A, EF AR BER Y, SO ALHBE AIPEE L 25 TETWE, SOOI BT —FHF A VA, #&
BlE BB AT 2SR AIE AT 2 C I X DRI 2 BRI S . Foa1d, BESHA Y OB
SHDSE D B AW oE)  ERESHIG S OBESHICBI D 2 1HH) ZRG L. AEmFE 5 ORHW R WIZE 2 X
9 £.2019 4F 4 HC BESHAE Y & BEBRIE R AE. 2 L CAGR R G L7z THHA G v A7 2t v & —
RV LT X512, 2021 4E 1 HIZ, F— ¥4 =0 AR BRI, BEFE. ALARE AL AEmRlsEs e
D127 A Y N=DPFEATV, [HESHAE G Y A T LRATFFERT ] ~ e Ly 2021 48 10 H ISR
O ILEF - RFEAIZEI A & U CRE SNz HUEEN R (AR - R R) HgiEda 7
WEZE. EAREHAMEZeREms A AIIRE v & — L & Lo, TR GRIAEE R v by — 2 B ] 298
WLTWD, BE, #ERy by — 2B E LC3ERHE2ZTEY .. £ MEAH - LR Z 20
ANTWD, 72, 2022 4 11 JICid, HGHEE LR (dTR RS - IR BIRFH AT 7eims &
EH IR R E AL 2 0. AGEEEBIC B W TR O SCRRHES [ RBBSAN 7 v v 7 ¢ TS
¥ Thb [ea—~rrIfa—r7ay =2 b (JFES - Human Glycome Atlas Project : HGA) | 2%
HELZEERD, 202341, FDAFY =17 v adD14EHTH -7,

ARAE, KWEZEFT R 56 3 5OHATICE o720 HHIEDH S5WHEMBRIZHDb-THBY, Thil,. £DI6
A BPARBMRIERE, EEEER, BIERZ EORBIEDBAA. KL, EWFE - BY - BEFOH LW
B T TRE [HEHOEEN | 13, HADALLTE  OEA THMINTH ), [HEKE] Ol
FEFEIHERERREL Lo TE TV o, FMREGHREZOMEZEANTI LS, BIfFTE %, 4%,
PGB B A mBIROARE O 2 Hig LT, AFZEFME D M9 Blal Gk & £ 2 THEAR SR 2 0F
RO—EOHAEIZE T L7z
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t M OMKIIHES CE DN TH Y, BESIIFEER OBV, BB L T 2 W8 E 2 LT 5 &
FRF L L 72 OB REOE WIS G LT, B MIZBW T, 10FEIZE Lok wififir=y
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BEOFEBLOGIIC X o THEAM SN TV S, MBEEIXT Y 704 Y i EORERE. B XN IR
ORBESH T SNIAEY V7 ETEDN, S51270 74700 v R EICX > THilgsk~ M) v 7 2%
ERINTWD, T4bb, BV ISHBUNRECE S L ik 2 I EGoEEENEE L 5 2
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MBS HIT 283, L ISRT & 9 IR O ER MBI B 2 8B EE FORB®ICL - T
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Thbb, WX 7 LAF FRMEHBEBLONT Y APHNL 2 &, WEBBER L EOWNESIEE LR R L
WX DB EHEOTREESH S (K 14) (2-4).

FBHESHFE BN - 534k - MK - B CTED I YRR 00 ?FHARIRELL 3D2DHTT) —h b
T 2 DTV Do BESHO G Z R 2 BETREOREIE (M7 Y A7) 7 b—2a) T, S GEOFRIE
(T4 a—2) @, BEEBHISMTHIEEY VR EOFM (X994 a7a5+—2) Bt Hvsa
ET, WMRETHMBBTHRIL T RHESHBEEIZ T & ¥ N7 HORBRERRIRE % &0 kG, Jh
Wi SN T BHE Y V7 B L ZORMEENH Ok 5, TUOITMAELZFNT 5 L CTEELER
THEH (5 L) BNTAIND %o MR OZEZER LI (SNP) ICHERT % L 2A 0% <, EETFIHRIX
&) AN E R CTH 205 SREEE) A7 EOMELFNITT 2 ke LTr /7 574 FEERHT
(Genome-wide association studies, GWAS) s HwH N Twad (H2) (5 6)0

[ Genome analysis ]

+ Whole genomic seq
« Genome-wide association study (GWAS)

GGdb Transcriptome analysis |
/ + qRT-PCR array \
* RNA-seq

Glycogene Protein
expression profile expression profile
Glycome analysis €——> Glycoproteome analysis
* Glycan structure by tandem MS * Lectin capturing
« Lectin microarray + Identification by LC-MS
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NS YA L) T b — LM TIE. RNA-seq 12 & o THESEYIC mRNA & 2 05 5o B R (s 1
DISBLRIIHES AR MR ICEHRET 20T, kb ¥ ¥ IV ORE SRS ICZ R 2 T A B L %
ZHND. FHOAEBICE T 2 BIEZ 7721 Tb 200 FblL EAH#HE S Twb (GGDB, 5-8) Bl ZIE, B
PEABR LTV HEEREEE, HEE LM 2 LA T FOAKEEE, X2 LA F RS AR=F—%
EDEWD 72D DG TR RO 72D R 7)) 2T ¥ =YD TbEE N5, TS OREGHMME
BT & > CTRIE S M AR O LR iEE 1. Mo (HE—3EAC) Z0boTh . MlstoZik
PRy 237 M ORREHEIZ D > T,

T4 A= NRHTCIE, BES N2 BEIRE. Ta T A v T ) =4 ) THEOREE & B R
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1. J¥im

HISLHRASA BRSO T ¥ Fayr AMAFNHIHEZ 55 (Do e L TR a o7 v Furyy
bRzt . 7y var y2fi R (AR) Y7 FVERHIL., Mz s e TE S, Ll —
ORI AN LTI Z /R L. 7Y Fu X VIEFEE T TOMMET 2. 7~ Fubr v IFRAENIC
OS2 i BRAS A RBIEPUERT RS A (CRPC: Castration-Resistant Prostate Cancer) & I:EIL 5,
HK72 CRPC ~NORIR 2 G HREIIMEL L TB 53, @F O A L R TRHRERIE N L HEE
o TWwWh, CRPCIE AR ¥ 7 F WITHAFE T MORMIIEN Y 7 F WA ZEREE O IEPELIC X - CTHhitinE % 1%
TWVLA, TOFMBRGT AN A LNZFHLPIC R > TRV,

MBI > 7 F MAZEDPTEVEAL T 27201213, MIREIICBWT) 7Y FEZHREPHEET LLEB D 5.
DAY REZFEEROKEIE, RZHERPULEL 2D LD 5, MRERICHET 2HHOPFTH, I
sV ayI )y (GAG) B 7P MEEORZHARE LTRIEET A2 LML TS (2-4). &K
e TiE. GAG O TH AT ViR (HS) (23 H L. Wi IS A O LS HiE#ER & CRPCOT » o
7Y R BEIHIC D B ¥ P VB ERBEORNHE T A LA HNE T 5,

2. FEBIjik

A TIE, 7Y POy YT, B L OIAFALE T OM S TR e % CRPC bk C4-2 £ iz 7~
Far v HFRETORESFMIEIFBS A mE, 7 v Fu sy v IEAFLE T OR 35 41% Charcoal Stripped
Serum (CSS) &AM A A WTHE L. ARFTIE, FBSEHAR M T2 L7z C4-2 % [C4-2 FBSJ.
CSS &AM TR # L7 C4-2 % [C4-2 CSS] & Kild %, #InF—l@M/ v 275w (KD) FEERIZIE
A SIRNA % 72 RNA Tl e 47 o 7z, REBMIES €7V TlE, XX —-Fer2LHZHBIhTW
WX — KR A (8D A+ A KSN &) &, C4-2 Mz K FISBHLL 72,

3. MR
3-1. C4-2 CSSIZBWVT EGFR ¥ 7 F VHsidtELd %

C4-2 FBS & C4-2 CSS OHfilife 2 i) U722 25 C4-2 CSS TIHHRIEDSTEH TO s, 7o Fay VIEFE
TIZBWTH C4-2 1385 L 72 (K 1a, b)o —H Ty 7¥ RO MARLFRNC L BEHE T 5 2 LA TE LR WA AR AT A
Hifakk LNCap 13 CSS & A Tl 4Bl L a2 o720 SOWE, AR & AR ¥ 7 FVOREHE (LT Td BRI Ik
FRRHTE (PSA: Prostate Specific Antigen) @ mRNA FBHEBZMET L7z ZA, C4-2 CSS Tl AR OFEHIIE
AL o722 D LT PSA ORI LTz (M 1e, d)o 2FD. AR Y7 F VPN D Y 7 F VAL T
WL CWAIEAbh o7z, 2Ty C4-2 CSS THMALL TV D ¥ 7 F VA RER L7248, EGF $7:13 Heparin
binding-EGF (HB-EGF) THI#L7z& &, EGFR ¥ 7 VA C4-2 CSS 2BV TRIIIZIETE L L TW b 2 L 205
Motz (M le)o TRODHFRNS, C4-2 CSSIF EGFR ¥ 7 F V& LT, 7 ¥ Na7 IHRAFIC Gt % 5
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— —_—
© No HB- No HB-
It pOF EGF bpGF 11 BOF EGF pegr

P-ERK1/2 - - -4k
- N - - =48 kDa
AT — GE———

Relative cell namber

o 14 = 15 - -ﬁl
e 12 2= I T i
S8 10 =8 10 9z !
g3 o E 26 s
; 1
£% o i . ) 1
§§ ol lfid 28 os ~ !
3] & i **
0
28 o No EGF HB- bFGF No EGF HB- bFGF
oo 0.0 treat EGF ‘treat EGF
FBS FBS 88 58 Css FBS FBS Css [+ S8
LNCap day 4 day?  dayl0 LNCap day 4 day7  day 10 FES oSS
Ca2 €42

1. C4-2 CSSIZBWTEGFR ¥ 7 F VA kML 3 %5, (a) C4-2 FBS. C4-2 CSS. LNCap FBS., LNCap
CSS DHE, A4 —)N— :50um. (b) C4-2 FBS (%#@). C4-2 CSS (# x ), LNCap FBS (/i
@), LNCap CSS (Ji#tx) OMFlifED#E . (c, d) Realtime PCR w272 AR & PSA @ mRNA O
FEBUFNT o (e)C4-2 FBS & C4-2 CSSI2BF %) VB ERK1/2(P-ERK1/2) DFBUFHHNT - n=3.*(p<0.05).
*(p<0.01). **(p<0.001),

LTENERLNTZ

3-2. C4-2 CSS IZHBWT HS3STI & 3-0S HS D¥HH EAT 5

C4-2 CSSIZB T EGFR ¥ 7 F VaSIGHAL T % 55 F 1M % B9 % 7212, HB-EGF 145 & L T2 s
RE LCHERET 2 HSIZH5 H L7zo C4-2 FBS & C4-2 CSS 12381 5 HS AR E b B HEln R & ki
BEZOBIZT B % RNA-seq THET L72e ZOHHE, C4-2 CSS 2B W T HS ® 3-0- Wi LicB b 5
HS3ST1 OFMNPKEL LA T ENW SR o7 (K2, b)o X512, HS3ST1 HEKT % 3-0- i
EE1t HS (3-OS HS) % #¥i#%¥ % Antithrombin IIT &, 3-OS HS % & & GAG Z#ik$ 232V Y ERMK (A
vWA2) OMifEH~ORKEG I L7z (K2, d) B)o 2FD. 7 FOF VIEFHETD C4-212B 0T,
HS3ST1 5B A R L. Gl S MO 3-0S HS OB EL WML 22 L 2%bd o 72 2T,
C4-2 Mifa72 3 T <. & bOIIZB T 284 CRPC Th HS3STL 2B L TWB 2 AW S22 % - 72,
B BRAY A D BB C B VT, 3-OSHS AAEE LR T £ o TV B I EZRBL TV,

3-3. C4-2 CSS & 3-0S HS %41 L7z EGFR ¥ 7' F )V OIGTLIC & - THHNS %

FINEIRASA DT ¥ N0 v JEARAF N 2 BEIC 351 5 3-0S HS OFEREZ I 572012, C4-2 CSS 2B W T
HS3ST1 % KD U720 ZOfk%:, HS3ST1 OFAEFE % ¥ /87 BHBEDWA L. Antithrombin IIT & AvWA2
WX o TSNS 3-0S HS A L7z (K 3a-d)o HS3ST1 ® KD AR EEN D 5 D2 a3 5 &
HS3STI KD C4-2 CSS ¥ ¥ b u— V& IARTHEICHIIEREIME T L7z (K4a), 512, EGFR ¥ 7 F Vo
WA MG % & HS3ST1 KD C4-2 CSSIZB W T VBt ERK1/2 OIS T L7z (K 4b)e 2F D,
C4-2 CSSIZBWT EGFR ¥ 7 7 Wid HS3ST1 2343 % 3-0S HS &4 L CiEMEL3 2 S L S S 20k 5 72,

3-0S HS #° EGF B £ ", HB-EGF O 24k & L THIEL T2 22 Mal 3 472912, EGF & HB-
EGF OEMBEIR~OREREE 70— A A M) — TN L7zo TOMEHR, HS3ST1 KD C4-2 CSS 128
W, EGF & HB-EGF Ofilg &L~ D& 25984 L7z (K 3¢, d). EGF & HB-EGF & 3-0S HS %4 L
TEGFR IZHEATAZ EHE 2 5N/, HB-EGF 13 HS L5435 2 LA S Twab A, EGF I2idA
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) VHREE R AL ARV (6)o Lo L AWFFERIRA 5. HB-EGF 721 T7% < EGF & HS %4 L CHlllig
KENHEET 52 LW DI % 572, 3-0S HS A3dese %k & L TEGFR ¥ 7 F V2 idti bt T 5 2 2128 -
T, CRPC D7 ¥ Fu s ¥ IR L HGEAMEE S B Z L AVRE N Tz,

(@) TPM from CSS culture /TPM from FBS culture ®)
1000
s -
L e % T P
]mf 10
g -
2 B!
= 01
F > o A
—-ns;srm o0l ”
ND ND (ND ND ND ND ND ND)|
o A , ‘6\ » s
& & é‘\' & ¥ ‘é \\s" \\s 4" \\s \\s & ﬁ* \65“ & &y & -94 -ﬂé
Log2 Fold Change
(c) Antithrombin 111 (d) AvVIWA2
//\ MFI MFI
css
el A » *
FBS | :
£ B
CSSN.C. / -
FBSN.C. A
' o L] % ' ! " " we 2000 4000 4000 2000 10,000
Fluorescence intensity Flucrescence intensity

HS35T1

[} 2. C4-2 CSS 2B\ T HS3ST1 25453 5 3-0S HS OZHAT EH$T5, (a, b) C4-2 FBS & C4-2 CSS 2B
7% RNA-seq f#ifTo (c, d) C4-2 FBS & C4-2 CSS 281+ % Antithrombin III & AvWA2 # Wz 7 10—
B A A Y =N, MFL Mean Fluorescence Intensity. N.C.: Negative Controlo (e) & MOz B1)
5§ CRPC % $t HS3ST1 ATt L7ze A7 — 38— 20 umo n=3. *(p<0.05). *(p<0.01). **
(p<0.001)s NS: not detected. NS: not significanto

HS35T1 Hoechst

Magnified

(b) c
© HS3S8T1
) = HS3STI
3 o MFI
E HS35TI KD | - -
0.8 T *
= Control 1\ y
HS35T1 KD z 06 — .I"'. -
g HS35T1 KD N.C. A
% 02 Control N.C.
g 0.0 ot w? 1|} _':a [} 2,000 4,000 6,000 £,000
i : Control _ HS3STI Flumtscmoc intensity
GV Antithrombin TIT © AVWA2
//\ MFI /\ MEFI
la
; il HS3ST1 KD i
HSSTIKD | off} A.\ : : | : }\ .
*
ST Control
Control - /@.\ i /]I |1
35T, e HS3ST1 KD \
HS3STI KD \ —
N.C. 4 A\ SE— N.C. JA\
- Control T
s == o
10! 1? L 10 20 im T W ' st WSO SO0 10000 15800 20000
Fluorescence intensity Fluorescence intensity

3. C4-2 CSSIZBWTHS3STI #KD$ 4L 3-0SHSOEH LKA T 5, (a) HS3ST1I KD
C4-2 CSS DB H, Ar— 35— 100 umo (b) HS3STI ® KD #1%, (c) HS3STI1 KD C4-2
CSS 2B 2P0 HS3ST1 ¥ifhx vz 7a—H 4 b X b)Y — T, A% 7 —)VILEEZ L, #ilig
WERD & > 37 3Bl 2 Mat L7z, (d, e) HS3STI1 KD C4-2 CSS I281) 4 Antithrombin
I & AvWA2 # w770 —4% 4 b X MY —f#HT, MFL: Mean Fluorescence Intensity. N.C.
Negative Controlo n=3. *(p<005). *(p<0.01). **(p<0.001),



B A2 RS Ay o A 7 A BATFZEHT (GaLSIC) il 45 3 5 (2024)

() b) No treat EGF HB-EGF bEGF
( HS3STI HS38T! HS38TI HS35T1
7 Control gp Control gp Comrol gp Control gKp
OControl i Bl
g ©| eAssTIRD P-ERKI/2 - . KDa
= - 48
B ez EEE Smae S S 0
L3
s 3 - 48
g 5 FACTIN e e -0
1 2 Notreat |  EGF 1+ HB-EGF ! bFGF
| 1 I ]
¢ 0 2 4 6 E (1,'2 E ! I"‘I s
. 1 '
Day ?0.0 w w11 e M
(5} g 'ﬁ‘\ \so\ 34\ ‘e\ S’xﬁ‘\ S '5%‘\
d P & Fe & Fe e
() EGF binding ) HB-EGF binding

MFI MFI
HS35T1 KD / | HS35T1 KD . |
o - * - ! #*
Control Y \ Control P \'
|l'. I'. i, - 1 Y
HS3STI KD Ji i\ HS38T1 KD A
N.C. /A NC. / E_'
Control Control -_,
N.C. 5 - - N.C. -
T n T " o i

o 200 400 6,00 e 200 4m 600

L o " i) u w w
Fluorescence intensity Fluorescence intensity

4. HS3ST1 KD C4-2 CSS Ti& EGFR ¥ 7 F V258l S 4, BEHHREDME T 34, (a) HS3STI
KD C4-2 CSS o¥htige d#ito (b) HS3STI KD C4-2 CSS 1281 5 EGFR ¥ 7 F Vv oGtk
DOFES. (¢, d) HS3ST1 KD C4-2 CSS Ol k~? EGF & HB-EGF Ofi & OMiaf. MFL
Mean Fluorescence Intensity. N.C.. Negative Controlo (e) & s ®DMilZB1) »iE#M: CRPC
ZPL HS3ST1 PufkTHeftt L7z n=3. *(p<0.05),

3-4. CRPC i EGFR ¥ 7 F WMKAF I %

A CRPC #7952 ZDOPAAHK] (Docetaxel & Cabazitaxel) 235N TW 525, EIEH A
BV, AMFFETIE. EGFR ¥ 7 F VR B & L7250 FERGBHRIE D CRPC ~O 4 HE % M) L 720 Gefitinib
E NI AS A DBEET X M &b EGFR EHITdh %, C4-2 FBS & C4-2 CSS DRI
Gefitinib Z M L6 H M D8G5l 2 M54 % & . C4-2 CSS 12351 2 BFHINHIAR) F AR A - 72 (K 5a) o ICs0 13-
C4-2 FBS TIE 367 uM. C4-2 CSS TIZ033uM TH V. R 10EDENDH 72 (K5h). Thbb, C4-2
CSS DF A& ) EGFR IZARAF L7230l % LT b 2 LSR5 72,

HI A7 IR AS AR~ Gefitinib DRI EZ MR T 572012, X — P~ AN C4-2 M2 BBH L, BRRALIE
BETNVEER Lo X—FY T AZEEMLITR (T FaZ AAHET) EEE~<y 2 (T rary
IHFFET) #EH L, C4-2 FBS & L < 1% C4-2 CSS Dl % i S &7z MEHE %, Gefitinib (0, 50,
100 mg/kg) ZMEHEPNHRG- L. BE O 4 X2 12 HMME L7z, ZORER, E8Mm L~ 2128175 C4-2
FBS OJE#; 12T C4-2 CSS DIEHF A3 % Gefitinib O REG IR HA 2> 72 (K62, b)o X512,
EKH< T AIBIT S C4-2 CSS DEFHIR L TiE X 0 i ESIIHIR) R 2 7R L7zo Gefitinib 237 >~ Fa 7~
FARLER e AR R LC X D BRI R A2 R T S E AW S - 720 £ LT CRPC D7 ¥ Fu s v KL
B 72 341 EGFR ¥ 7 F VICHRAFE L TV A T E 2l L TWwb, SHICINHORERIE. HE LRI
Gefitinib #5925 Z & T, RPEPEZER T2 2 & 2B CHBURHREME I S B0 5,

3-5. HS3STI 3 AR IZ X » THEIEFHRBWMHE T3
INFTORENS, 7y Far vz &, BV RAAICEB W T HS3STL & 3-0S HS OFH ML .
EGFR ¥ 7 F V2B EE 5 L b olz, 7 ¥ FO%f VHEET. IFFEETIZBWT HS3STI ORBHE
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@ 4 FBS R css ®
6 Gefitinib Conc.
6
| R a
5 g s H 001 uM p
E B oM - 3.67
4 B 4 2
s 3 — Ak
g 3 E 3 O oM [3)
2 3 100 2
i 2 2, LR *
1
! 1 5 0.33
9 ] FBS css
0 2 4 6 0 2 4 6
Day Day

5. Gefitinib (&7 ¥ F a7 ¥ A I 2 56 < BHSE§ %, (a) C4-2 FBS & C4-2 CSSIZB1F 5 Gefitinib OB
HE~D%8E, (b) C4-2 FBS & C4-2 CSS I2B1) % Gefitinib @ ICs n=3. *(p<0.05),

(a) 400 (b) C4-2FBS (EBEL <Y 2)
ke
350
& 300
£ 2%
8
@ 200
& 150 g
100 2
50 8
)
0 2
01 2 3.4 5% 7 8 9 0L R g
Day after gefitinib injection C4-2CSS(EBT TV R)
vo.. Gefitinib 100mgkg  n=10 The tumor was not present e
C4-2FBS (EBEL T R) Gl
..., Gefitinib 100 mg/kg n=9 :
C4-2CSS(EBELTVR)

— Ccfitinib 100 mgkg  n=10
C4-2CSS(EB~T T R)

6. CRPC 2 EGFR ¥ 7 F WARAFIICIGES %, (a) X — K< 2% H W CREERBMIEE €7V E21ER L7z, 5 HIH
Gefitinib %5- L. 2 HFKE L, £ 5125 HE%E L72o CA-2 O K X X % 12 HEEHI L Gefitinib O %)%
ZEZEL 720 (b) Gefitinib #%5-% 12 H H OJES; 2 54 U HE e % L7z A7 — )b y— 800 umo *(p<0.05).
*(p<0.01) o

DEHICHIHEIN TV L2 EHSEITT 572012, ChIP-seq D7 — % X— A Tdh % ChIP-Atlas % i L 7=
Do DT NV—T1%, =7 ZWEEMM (ESC) 1238\ T Polycomb Repressive Complex 2 (PRC2) #%
BEOWEEBBEROFEBZHIET 22 L 2@ L 8)o ABIZETIE, BB AIIB VT, B HIHEKE T
ELTO AR MW ESCHBEEHROBHEZHEL TV 20 TRV E 0 RIVE VLT
(mibolerone) & FRIVEVIEFAET (=¥ =) BT 5 C4-2 Millad ChIP-seq 7— 7 5 5H. AR A<D
PO HS BICEDLBEED T ) DA T LI ENHL NI R -7 (K7) (9, 1000 AR X, FKIVE VAHHE
TIZBWT HSISTI 7 7 AHHBICH AT A EARENT, £ LT, C4-2 FBS & C4-2 CSSIZBIT 5
RNA-seq 7—% (X2) 5. HS3STI 3R NVE VIEFHE T TRV LA T L7290, FIVE VHFIRET T
ARIZ & o T HS3STI OFBPMH SN T WL Z EAVREENTZ, INHDOHEENL, T Far VAR T
T AR Z HS3ST1 77 7 AIA~#EA LT HS3ST1 OB ZWMHILTBY, 7 FuXr oz X ohlt
(2 HS3ST1 OFM 2 A L AR ¥ 7 F Vi b EGFR ¥ 7 F AADY DB Z M7 T e NEZ b,
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; . N A A0 SIS LG S AN A0 S SN S, S Seh
Y A Y N S S A A A A A AT AT
SIS S S SIS

AR binding with hormone (mibolerone) *

AR binding without hormone (EtOH) *

mRNA expression
(TPM (CSS/FBS))**

Candidate for AR-repressed genes

N

N-CE

7. ARIZ & o THIMH SN 2 BmT L LT 2 @& a5 T OFEfli. ChiP-Atlas # VT, HS ARSI D % #(n
TFIZARDPHET AN EI D EMBITL7ze ARDPHESTA2HGIEETON T A E2HMTRLZ, AR-
repressed gene ; AR 25HE& T 5 Z & TRIDWIH S L5 &5 T AR-activated gene ; AR BFHETAHZ &
TIHBPMEAE SN S #EIET - AR independent regulation : AR & 3B < FEHBIHM E N TV B @5 To *
FIHSCEE (9, 10)o mibolerone (&A1 AR 1EBI3E TH . mibolerone DRMIL ARV E ¥ FFFE T O 54 % Wil
Tho RNVEVIELETORMEILY ) —VOEMELTW5, *: K20 RNA-seq D7 — %, C4-2 CSS
THWIML 72 Lzhz/Rm L Tnb,

Candidate for AR-activated genes

AR independent regulation

4. Hiiw

ABIZEIE. 7 ¥ N b Y BREGOF IR A OLSIMIIEEREBEOMH 1T -7 (M8, T Fuy
YEET T BIVRAS AL AR ¥ FF VRIS b0 S ORE, HS3STI {5 T2% AR I2 & - Tifis
ERHI SN TnD, BBELEZI>TT vy Fayr v akEhh s &y AR ¥ 7 F IV H3Pi S LR VIR AT A O3
MHMAZ SN L. ZOK, ARIZ X o THHI X Tz HS3STI @3B A5 L5 L. 3-0S HS 2 EGF
HB-EGF 0 dt2%fk e LTEGFR ¥ 7 F V& iFEMHALT 5, € LT, —HOMiE2asCRPCELTT ¥ Fay
YIMAFY. EGFR ¥ 7 F MKIFRC G 2 3 50 SO X 912, AHfEIL 3-0S HS %4 L 72 BR A A O

KPR R 2 D] 5 21z Lz, % AR s e
-~ _ SRR — Switchi
7z. HB-EGF 7217 T7% < EGF & HS &M e ™ . ng ...
HAEH LTS 7 F M ARE % AL 5 & D : ==
VS FHLO T REHEE B0 TS 2 L : g -
. . NN @ 2 € o860
72 & B2, EGFR BLE#| ® Gefitinib A OOOO E h OEOO
b . T detrlel b
RHEPER 2B T2 RTH E{-T j - | er &) s o A T
B e FRBEEORILI b B2 em | L S : |
FHIR L7 ®—E&E P & Op
(i 1
AWF%E 13, 2023 4F |12 Scientific Report (‘L = D |
L ERKIZ . 1 @
W2 L 7zo (Ota, H. et al. Switching i) & ! ! Tz
¥ I
mechanism from AR to EGFR signaling /{, - : _\N
. \2)
via 3-O-sulfated heparan sulfate in m“" B s o =t i3S : HS3STI ;'_.'é“":m ros
castration-resistant prostate cancer. Sct e, | = M .mﬁé&‘@w M

Rep 13, 11618 (2023))

8. WINZMRASA D 3-0S HS 241 L 72 L SEDUIEIES A

AFRBATIZH 72 ) THEO 220 ERE AT RIS L BT 9. 72, TRRS: - LA,
FR (4IE) - INAR—RIEEZ I LD L5 5 FENTEE DT 2 IR EFLH L EIFE 7,
AuF7ED—#1Z, AMED (grant number JP20ae0101037) 2 & 2 F7e# Tirbh E L7z,
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2. 2023 4EFE WFZE R R

AREED N — IR K 5
PESHIRDT T DR EE ) 1
Enhancing Glycan Analysis Through Pattern
Recognition of Tree Structures

B AE. PR A
Norihiko Shinomiya, Kento Totsuka

1 @ELoic

PEGHIE DNA R 7 U7 ISR S (=L LIFEN, 7V a—ZARH T 7 b— A% EOHPEIH
HLTERENS, BEHOKEBIZZD [fE] ko THRESN, ¥ YN ERIRE  EORGHT-RH P
OB Y, SEFIETLEMNICE > TEMT S, T2 BESIIIER MRS Ny — 20D, 6 DR
WEDHREG L2720 TR LGB Y OWENR Y — 03D L EDbN T2 [1]o 2k DNA @ 4096 3 1 |
Z RO 6400 Y L HARTHWHROKRE L LD, 2O K ) IS HESHOBHE S & FOSEIC X - T
PESHT RIS N EEZ D %0 S HIT, BESHIZ [V 27 F v ] LRI DRSS Y 37 B2 & o THRERIZEERR
ENBLEZENDLhIoTVD 2], BIZIE, VIFrO—MTHAEHA LI F VI T 7 b= A% EThEHE
WERGFRMICERLEST 5. —H T —EHOL 7 F 138 F 8T L MBEOMESNESEZRIL < Ei#%T 5. L
7230 Ty HEREE Y V87 BIZ K o TR S A HES 2 B3 2 7201218, BBk N s ki o3k Xy — >
2T HLEDP DL, MAT, BEHICHTIERT -5 137 — XA ZEREINLTVWDLY, £O=I
DNA R Y ORI HERT B DBV ETDLEID 2R\, 72, FHEINTHES T — & OfaT i I
Tl snh Ty [l L722> T, MWD EDO T — & 2 5 AEYFICERO S 5 15H 2 it 3 % 72
DDOEMHPLEL o TWb, ABIZETIE, B A0 M2 R G X8, BSOS EZHS
PICTBHIENHWTH S, BAKMIZIZ, Ordered Tree Markov Model [4] & FHIN 5 BEWRSE €TV O
BEAZROLOIC, BRI V=T Y 7 &fTo72. TOT7u—FI2X D), BEHOBMLMEEL LD
FEHICHEZ B EATHEIC e o 720 ARBFFERRRIC & - T, BESHHEE OIS & 0 #hR b S, LT ZE D4R
HESMFES N D, T7o, ARWFZEIEHMFE € 7V ORFEE L O AN Z BT TN B 25, FRINICIEARBIZE
DR ZEIIZL 7 F 7 EESEEOBRREZRHT 52 80 [EYWFNICEZZAR] O EZHiET,

1: OTMM
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2 BESREE O T TR E & Bl 2 B

PEGUCIE [BF— 7] LIFIENBHEEDOREED D ). BHOFEHIZILET 5 EF — 71 3EWFWICEE 2
BERAERD, L7225 BT 2803, BiEo7T— sy b2520 [ 20552 &
FECTHD, T/, AL THN SN LRSS 7 — 7 3AEWHN R ERIC L > THRONLTF—5 D72, /
AZXDBEENDWREND L. DX %I Eh 5 KUFETIIRME 2 MEH LTRSS ORI 217> 72,
BWMAEEH WL LT, A AWFETIZHETE T =2y b A 2544552 LASREIC R 5,

3 AT L-EBREEET Y (OTMM)

i~ v 27 €7V (Hidden Markov Model) % FIf L 72 EH 7 VIIHMYTIEIH S 0D, K
BT =5y LB RSOy — v | 2T 5 2L 2 WHEICT 5, BESHAEE OM
HrcflibhzE%E7FIVIEHTMM [5], PSTMM [6]. OTMM [4] @ 32THh %, [4] DWFZETIid,
Ordered Tree Markov Model (OTMM) & FHEIL 5 HESRE 7 )L % H W CTHESRE & O FENT 2 17 - 720 OTMM
& BETEE S AR SN TE ), AMEECTERBSNHEEBELZ FBE T2 L TE %,
OTMM 2B} 2 K& OKAFRRIE. R 1IREND LX) WCRIERDOT L ZOBIIBESINTED, —K
SNVATHPETNE R LT IENTESL, TOLI) LRI > T OTMM (d#E5E % M L 2555,
HTMM % PSTMM 7 E DA € 7V & g U CRHERH 2 RIEICE# 5 2 L 2 WHEIC L72e K11
HTMM. PSTMM. & 0° OTMM DM BN % 7R3

#1: FETFVORFHEHEE

Time Complexity
HTMM O(|T| - |S|* - [V])
PSTMM | O(|T|-|S|? - |V]-]|C])
OTMM O(|T| - 1S]% - [V])

#11Z. OTMM 2 PSTMM IZHARCTHRBEFEREICBWTE ORIRE LT LVI) AL THLHI EZ2RLT
Wb, E512, [4] 1I2XE, OTMM i HTMM & b g S oL@y — 0 2 X D IEMICIZ 5 2 &
MWMTELEWVWSH, L7zdo T AW TIIMBOARFE SR ET NV X D ENRIRE L HEEZH TS5 OTMM
R L7z,

4 FBR

COMFEOHE, T =5ty M OREHEEOIGE NS — v R IEHICIRZ S 2L TH D BATHIFETI,
HBEOTERO A% GURGHEE T — ¥ 2MEH S N7z [4] Lo L, AT, HHLHE S 4 7O O
T2 M AAA TR 7 — 7 2R Lo DB o Luwr— 2R %E THHE + a5 4 7] LI,
KBTI, [HHOA] ORGHEET— 2 &, [HHE + 654 7] oRgilEET— % %25 %412 OTMM (12
ANL. #ERZHE L7z BARNZEBROTFMHEIUTOLE) TH S,

1) HEREET— %% OTMM IC AT

2)  OTMM 3l R b 2 T A SRRk 7 — & % 8
31)  FEFARE TN OHHENERE % R
32) HFEFEAETNMIE T ET NI XL %8 L CHE ORI 2 0T - 2 MEaHE

Is
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41 F—=%%» b
ARFFETIE, BESHBIE S I 7 27— & Z RIS A L 72 IR O RSB 2K — & Vv TdH % GlyCosmos
[7] ZHWT, HEgHREE T — % % GlyTouCan [8] =¥ X—ZA0oHHH L7 4], 2oF7— 1%, HESHE
HWOF I v 7 AMFHE AL, EEMIE - IS LFEES TUPAC) OF A FI74 Y IliE>TTF A MEAT
FiLdN b, LT ICHESEREE T — & DB 2R T,
Man (al-2) Man (al-2) Man (al-3) [Man (al—2) Man (al-3) [Man (al-2)
Man (al-6)] Man (al—6)] Man (bl-4) GIcNAc (bl1-4) GleNAc (bl-
BESHIE [AR) LTSN, EROTFT—7 2400 0KI1CHEG 2 & T, RSELRRKR (DFS) DNHF CTHESH
Mg Z G CTE %, K21d, ERo7F X MEXOTF— 71T 28 EZ R L TWwa,

B 4.3 4.3 {)

2 : FESEE OB

5 FBRmAR
SIIVABZETHIT SN L HHEDRL T 2 /R L T b EEHIRTIIUT D2 O0DHHEIZOVWTE LI NS,

. N-acetylglucosamine (GIcNAc)

. Mannose (Man)

3 B R TR SN B HUpE

5.0 SERAA

Bt 7 — 5 & LT 3550 O ILE OB, Kt 7 — 7 & LT 78 MONEHI O & TR 7 o 72
£ 72 SPHUERE & AT B BN A /S =85 A= 5 & 2T LARICRESE L5 ISR RAE £ 175 720 5 512,
IEFRS, WP, EA%, FLX37. AUC [4) 05 Sodia Al L7,

# 2 1 GpRVERE O Al
Accuracy | Recall | Precision | Fl AUC
Existing Data' 0.83 0.80 0.80 0.80 | 0.91
Novel Data“ 0.89 0.87 0.87 0.87 | 0.94

I Monosaccharide only
2 Monosaccharide + linkage type

K2Do, HEELHG Y A 7O 2 S OHESMET — 213, TXTORETHEOADT— L) b
NZMEREZ /R L T oo LA T, FBRTF—FIC [HHE + g5 A4 7] ZHWHZ LT, [HEfOAR] @
EEXY LPEHRE L LIS T A2 LTI D b o7z,
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5.2 EVEFHl

X 4 OANIIFNT L 72 EBR OB E 2 R LTB D AMNEEERE AT TV % T OB Sl % AT
LR TH D, FAMOBHIZED ) — FORME LT, LMOGHRHERE RS & BIHIZS 7 — FICHE
OEHFUHEDSWTHY) B THN TV S, BARMICIE, 313 Man OFEFFHVHEBICH ) BTHM, 01FFEIC
FAET S Man IZOAHY B THNT WD, TOXI BT ENSH, FERETFTVIERY ) —AGED [HHE]
ZBTETWD EDbh ol

o 0 6 0
® 0 o

X}@

/
4

@ © © ®

4: QRO L TR () LA Shoiisms (h)

5 DA L 72 FEBEORESRELE Z /R L TH Y . EMIEFEERFEARE T IV & A\ TE ORI G 2 T
L72KRTH L. MRS 2N EZEL720, WUMEGI A T2RdT~y /- AR FELCBETERAIN TS,
FRDGHAERDP O VP E ZORE S A TIHEDWTE — FICEEAFH ) B TEN TV L 2 Wb h b,
HARMIZIE 0 B EEAHED o -2 #5522 Man IZH] D B THN TS, £72.14 13 a -3 KiH & F#2 Man 12,
41Fp-4RE2RH 2 Man IZHID B THNTWD, 612, 10 & 1313 a6 KB ZH> Man IZH Y B THR
TWVWh. ZDX) BRI ENLVFERET VIR L ZOKEG Y A TOM T 2 IEMEICHRZ 5N Twb L bdol,

.ﬂ.—.ﬁ.ﬂ--\.
® e 00

5:HUE + Mty A TOL SITRAHE (L) LT S hoREE ()

5.3 LB oD PL

6 13RI H B B DL TH %o HAELKE 5 A 7 2 M AR A TIHERME 7 — 5 13 [ HFE DO A
PO LEEHMEET -7 L) b RVABEERPLETH L LD b, TNUL, FHICKHES 1 TolEHz
H¥ 22T R -5 EROEHRE;INT 5720 TH %,

6 BbYiZ

AREFZED HEE, FEBE 280 L 22 s 7 — % 2 OTMM ISflA AT 2 & C, B S ol < & —
YEIDIEMHIETSIETH D, EHMRIE, BHEL Z2O/KEG 5 4 Tofia Lok LSS 7 — 2
AT 52 LT, OTMM BB E % X 0 IEREICRERR T A S LS TE D LR L 720 72720, [HEEO A ]
DF =5 BRI L7238 T, THRE + 854 7] O R_TREIERAERK ST 2L bhrolz,
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BEHZBETOREIEOMBICEI DV RRD, ¢ 14GalT EHBFIEBWIHLET 52— H T, =7
MDA 5 a 1-4GalT Bla 137 <. HD f1-4GalT #a 237 7 A6l L Twhs I &7
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[1] Suzuki et al. PNAS 101, 9023 (2004), [2] Suzuki et al. Glycobiology 23, 91 (2013), [3] Suzuki &
Yamamoto JBC 285, 5178 (2010), [4] Suzuki et al. PLoS One 8, 59291 (2013)
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Mucins arguably represent the last frontier in the analytics of glycoproteins. Most mucins are

extremely large and heterogeneous glycoproteins that are resistant to conventional
glycoproteomics strategies dependent on proteolytic fragmentation and sequencing. Currently,

there are no methods for obtaining human mucin molecules in reasonable purity with defined
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glycans, and this is a fundamental barrier and limitation for studies of mucins and their complex
biology, particularly for the microbiome field. We therefore sought to capture the molecular cues
contained in the tandem repeat regions (TRs) of human mucin and mucin-like O-glycodomains
and enable molecular dissection of these cues by developing a glycoengineered cell-based platform
for the display and production of representative mucin TRs with defined O-glycans. This cell-
based mucin array enables molecular dissection of microbial interactions with the mucin TR
sequence and the O-glycan structures attached independently. We discovered that mucin TR
reporters with around 200 amino acids could be produced as rather homogeneous molecules with
near full O-glycan occupancies and distinct custom-designed O-glycan structures, which enabled
us to characterize these reporters (at least for the simplest glycoforms) by intact mass
spectrometry. Display of these reporters on the cell surface provides the first cell-based display
of the human mucins and we used this to probe and dissect the binding specificities of microbial
adhesins, influenza virus as well as Siglecs. We discovered that these adhesins show highly distinct
binding preferences for O-glycan patterns displayed on distinct mucin TRs, providing a new level
of complexity and diversity to interactions with the mucin glycome. We showed that the mucin
display platform is ideal for the discovery and exploration of mucin-degrading enzymes, and we
discovered a small mucin-binding module X409 on the mucinase StcE. Probing the X409 module
with the cell-based mucin TR display revealed that this module bound to select human mucin TRs
and for example not to the MUC1 TR, and interestingly the binding to these mucin TRs was not
dependent on particular O-glycan structures. The X409 mucin-binding module provides a novel

concept for selective binding to mucins without requiring particular O-glycan structures.
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References: 1. Sato C, Hane M (2018) Mental disorders and an acidic glycan-from the perspective
of polysialic acid (PSA/polySia) and the synthesizing enzyme, ST8SIA2. Glycoconj J. 35: 353-373; 2.
Sato C, Kitajima K. (2019) Sialic Acids in Neurology. Adv Carbohydr Chem Biochem. 76: 1-64; 3.
Sato C, Kitajima K. (2020) Polysialylation and disease. Mol Aspects Med. 79: 100892; 4. Adachi T,
Sato C, Kishi Y, Totani K, Murata T, Usui T, Kitajima K. (2009) Membrane microdomains from
early gastrula embryos of medaka, Oryzias latipes, are a platform of E-cadherin- and

carbohydrate-mediated cell-cell interactions during epiboly. Glycoconj J. 26: 285-99.
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AT B 72D DEBEN 2L T b, 72, B LEBEMOISHE LT,  MNEET—5 D
MET = R—AMRELREDHEDTBY ., TNOHDFEIIOWTHIA L7z,
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2022 A HE JERIAIN - JEIRIETE R R

WIERRES BA Y I VI VI AL NV AD LY T ¥ — AR A5
WFFEHA - 2022 4£5 A 27 H~ 20234E3 H 31 H
ez« U il
AT ALl R KA BEEREE S 28 Fe
S AHMEE i Y
WF7ERESL

BEHEShize P Y7 VI A T4 VA (IAV) &, ThDaEncssShize b IAV &35
Y. RKYZ 27 by (pLN) &8 7IVERKESE (LN &AM [CERIRHET 52 EARINT
W52 (Peng et al, Cell Host Microbe. 2017). pLN & A ER ORI TL T ¥ — L L THRE
BB PEIANTH Do AFETIZ, pLN GHMEHESBW IAVOL LTy —L b2 W L2ITT 5
CEEHMET S, BT, IS OREHA TAV ORFEEW BZIHFICHE T2 02O 2T 5, B,
B H5 HiR TAV KoYk b HI #Hi# TAV (09pdm) @V 2 ¥J ¥ b HA @ pLN ARSI 3 586
Fe3E% ELISA KU L XV THGEIT TH %,

WFFesiE4 - Development of bioinformatic tools to illustrate glycan-based phylogenetic trees
WFZEHIR © 2022 45 H 27 H~ 202343 H 31 H
Wr7eft&# © Kazuhiro Aoki
ftlE : University of Georgia
ZAHMHAE KT BT
WF7EBESL

Our proposal is designed to address a significantly understudied aspect of glycomic diversity in
non-human animal species. Dr. Aoki’s laboratory has made tremendous progress over the past
decade toward enhancing the sensitivity and robustness of technologies for characterizing complex
glycans in small amounts of biological materials. He has completed the analysis of N-glycans from a
set of teleost and non-teleost fishes by mass spectrometry. The annotated MS data will be used to
make new fish N-glycome library. He has taken a careful look of the structures of fish N-glycan
epitopes. He also has deposited the fish N-glycan MS data into existing database of GlycoPost. He
provided the gwsfiles created by Glycoworkbench to Dr. Kinoshita. Drs. Aoki and Aoki-Kinoshita
will closely work together to develop a highly curated non-human animal glycan database which is

essential for systematically understanding glycan diversity across animal species.
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WFFERREY © O-GleNAc (2 & % Z el NE o R AL PEAE RS b O iR ]
WRFEHIR 2022 45 H 27 H~ 2023423 H 31 H
WF7EFeHE « =i K—
g - Ay - PRI R R A SR S R A A SRR LR AR a0V —
ZAHMEAE P T
WF7EESL
Z eI 3Rk % 7 > 7 F VR IC & 0 R - LD IREDRE SN TV B0 FA BRI L D ¥
TFVIRERTE LT O-#HEEM N- T2 F VN a% 3 v (0-GleNAe) I2HEH L TIT 247> CT& 72,
O-GleNAc (3. BRI TN T AHe Dy V2Dt ) v - AL F = VERIEIZ, GleNAc 78 —
S REE L7oHESRIBHICTH 5. A id, v X ESHIIBICH T O-GleNAc 233 bD 5| & 4 & L THRe
3 % Fibroblast growth factor-4 (FGF4) ¥ 7 F IV Z2IHI L, EEMICRMEEZER LWL %
HFIZBRF TSI L7z (BZEXH) . LA L. O-GleNAc @ FGF4 DAt o & 7 F Vg~ D Bl 5
IZOWTIIAYTH o720 AFFEIR. v 2 ESHMINLIZIBT 2 O-GleNAc DRI LIEHER S 2 7~
DT FIVREEOBIE P OECER L, ZOA DAL EWOLNPICTLIEEHNET 5,
B4R £ TS,
1. O-GlcNAc 25% 7 2 ES il O RIGACEHMEFHLHBRFED ¥ 7 F IV OTEMALICUHTH H 2 &
2. O-GleNAc 32D 7 F VO TREFO) YFBALZHIHL TWE 2 E2WHLMIT LT
AR
L. ROAEEHERE S 7 F VBT 5 O-GleNAc D) » IRALHI AR 12 B3 2 AT
2. O-GleNAc ZFORIFLMEMERF > 7 F Vv O TN T O [l %2
ZEML. TNENEIRENT -7 2552 L3 TE, BPOHEZER TSI LATE 2,
(%% k]
T. Miura, M. Kume, T. Kawamura, K. Yamamoto, T. Hamakubo and S. Nishihara. Stem Cell Reports
Vol.10: 272-286, 2018.

WFgeRkE % - HS B b 8 & — CHIBIR 7o v MEESAE BT 2 & EH o

WFZEIIR © 2022 4E 5 7 27 H~ 2023 4£ 3 1 31 H

WA P i

g BESEHAMRARITERT - N4 F 2 74 H VIR M

S AHBER ¢ VR T

W

R 2T 2 S, & N ORRFEAERIMINC, Cortical hem JH38 CREERICIHES 22§ % fi8) THE
27 A buH A MM+ ) 7 a4 MEiERHIT (OPC) 2SFAEL TW5 2 L5 &5
o TWhe TOFHENS, HBEREICBVTING 7Y 7THIMIBAEE 2%H % L Twv 2 FHIURE
ENDBH. TOFMR AN ZZLEWS DI o TV, AWFRRETIE, HFEENI AT THRY H
ATETANT Uil (HS) $REIT LB A7 0 FRO7 A bad A ~ /OPC A7 =11 Nk
EEA 2 T MBS o 7 ) THIIBIZ B B HS B S5 — 2 HIBE T oS E ORI M
AT
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WFRARE 4« BESEACHHREE T ARAL Y — v D UL & S A 1 R SRR o 17

WEZEI - 2022 455 H 27 H~ 20234 3 H 31 H

7B« R A

T ICRORA - ESH AR dy a7 WEZE T

ZAHLEH KT BT
MRS

MR MR DOFESE D LE AR & AR 2 N5 2 &, il - MRk OB, BESH A O T HibE
RO, H Ml ORESE Rk & 5 O, BN, FICHHTH 5. ARLFEZETIE. HiEHE
Z. CNFEFTICHBEBBEPIARTETHIZO 7V — T LS L TERHAHRBREZTHLY — v
[GlycoMaple] DR Z179) & IIZ, WSS HEEOMNIT 217) T2 HWE Lo RERIL,
b s OMESEACHEHR S ALY — L TdH B GlycoMaple # LR L. <7 AWM D GlycoMaple DHEEE % 47 -
720 2O A GlycoMaple # W T, BEEBEEER T/ v 7 77 b~ 2B % EsiilEo
BIZFRBUERZ D &2, MM EL b0 ez To720 H 1R, KTVEERPSMT 24274~
(2 X B MEWHE IR WFEAFE,. MR E P EREZAIM L. R TIE=S &R ah8
1572,

WFICiRES, - BESREE D T 9 4 A ¥ MIT X B 3@ 50 o Wikl
F7eIR 2022 45 A 27 H~ 2023 43 A 31 H
WrzeEEE Il —1E

AR @ St B1E NS IR 7R - WEgEs

AL M R

WFFEREZE -

PESHIZ DNA R4 ¥ /87 ISR CH 3 DEMHHTH D M4 e AEMBIRICHYS L Tw 25 7k 7
IV FHEDENZ L ) EROWEIFIEL, A—TEMUEETL 77437+ — 2L LTIHET
bo T2 ZOKkA BREFREEOEVCDEEMHOERGRZEEIIKE CEET LI LN L Lo TV
2L

CHE TITHRBRAEWIEIC X 2 LML MRS Z IR L 727 — Y R—ZA &L T& s, =¥
P —=R=VIZBWTHHED B2 FRTLOAT, HHEIHHETF — 7 7% EORMERRT 5
CENEG TR EVHEN D o720 22T, WHMEDT 74 A2 MY — VT b MCAW (Multiple
Carbohydrate Alignment with Weights) 2 ZFIf L. BESHOREREM 5T & L CORFEZ Y R— b3 5
T2, BEOMEGHEZ T IA AV P L, THILT 22 2% 27

ARIFIEIZBVTIE, RINGS TR ENTWA Y =7 — )V MCAW® 2] LT, HEIZL 3
BiESEMEE & 2 DIFAE L OB JRHT L 720 MCAW Tool 12 & 2 ATt G213 S4B 4-h ot 2 Wi b < &
780, BRI MR Z TR CE WSS SH ) HHED S T4 37+ —2OMHRET S Z
LINTE Do BN 2 RIS 5 HE L LT WURCS BB OFFFE L 2 B8l & LT MCAW O A7 —
YT A5V =)V, BELUGlyTouCan D7 —% W53 5V —VEHIE L. 72, L2 &ED
7o BESRE S 7 — % & MCAW Tool % FIH LC. i iRofiiak o BIREAL U 72 Tt 1 2 B3 L 720

7 1 : Guidance for Industry, Scientific Considerations in Demonstrating Biosimilarity to a Reference



2

L 2R 2R 2R R 2

L R 2R 2R 2R 2R 4

B A2 RS Ay o A 7 A BATFZEHT (GaLSIC) il 45 3 5 (2024)

Product, April 2015, FDA; https://www.fda.gov/regulatory-information/search-fda-guidance-
documents/scientific-considerations—demonstrating-biosimilarity-reference-product

¥ 2 : Hosoda M, et al,, Bioinformatics. 2017; 33 (9): 1317-1323.

1# 3 : https://rings.glycoinfo.org/mcaw/new

WFFesiE4 © Advancing dynamic simulation capabilities in GlycoSim: a resource for the glycobiology
community

WFZEIIRE - 2022 4F 5 H 27 H~ 202343 H 31 H
Wrgeft&#  Cleo Kontoravdi
& : Department of Chemical Engineering, Imperial College London
ZAHMHE KT B
WFFEREEE

The aim of the research collaboration is to enhance GlycoSim, the online glycosylation simulation
tool developed by Professor Aoki-Kinoshita and her team, with the feature of substrate transport.
GlycoSim forms part of a set of online glycoinformatics resources, RINGS, hosted by GalSIC aiming to
enable researchers to visualise and analyse glycomic data, as well as simulate glycosylation
pathways. Currently, GlycoSim makes predictions based on a given set of enzyme specificities and
input glycans. The goal of the first phase of the collaboration was to infer enzyme protein levels. The
end goal is to integrate nucleotide sugar donours (NSDs) transport, the co-substrates of
glycosylation, to account metabolic effects in the prediction of glycomic profiles. Briefly, we have
transferred our preexisting N-glycosylation model to Python and incorporated it into a workflow
that customises the model equations and estimates its parameters based on tailored pathway

information. Currently, we are in the process of integrating this workflow into GlycoSim.

RS - BRI R KIE~ 7 A 2 727 a3 3 OV LS o FE BT
WreiA - 202245 F 27 H~ 20234E 3 H 31 H

WF7ef3# © Richard R. Drake

& : Human N-glycome Tissue Atlas

ZAHMHE KT BT

BFFEREEE © RFEH D72 O HA]
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WFFeiRE Y, MRS RREE K~ ™ R 2 W72 7 a2 3 VALHESE O JEBURAT
WFZEI 2022 455 H 27 H~ 202343 H 31 H
wrgeaes I WA
g - TR - KRB e b
ZAHMEE RN
Wi

7 3 Y IVALRESEPUR O —Fi T3 % sialyl Lewis X (&, FILERRL —HOBAMILIZFEH L. b oM
FaDNEIREICEE 2B X 2352 EDHAONTW S, TOMOMIEIC BT 2 5B m R iR IC O W
TIIAW R AL e xR E BISE L 720 sialyl Lewis X PifR 2 FlW 722008tz X ), ~ 7 APP%E
IZBWT PRSI T 2 2 L2 M L7 (REXRT—%). AEFEFIZETIE, <7 ZAIEFITBW
T sialyl Lewis X OEGHRICED LMEEBHELZFNETAI L2 HWET5, RIEFIX, 7 APPEIC
BOWTHHSHR I NIRFED 7 2 - AEBHEROBERLR TR 7 X (KO T R) OFFZTV, [H
<7 ANZBIT A sialyl Lewis X HESHPUR DI 2 RGO X VBN L7z ZOFER, W73 —X
WBEZEORE~ Y A Tld, JFICBT % sialyl Lewis X BSHPUROFHATH I T 5 2 & 2 #7217l
L7z

WS © FRRER 22K (EGFR) OFESIREEIC X 2 3 A B PUAGR A~ 2
fFZeI - 202247 H 11 H~ 202343 H 31 H
wrgeaess « BBk
g IR - RFEBE L se Rt
ZAHLEE B FH— R
WFTEE e
R R T2 7K EGFR 132 8% 05 AMLER IR BRI L CTB D EGFR 2RI & L7z A AR SE
DL RSN T W5, HEEH 513528 PilhDFRik L Tw % EGFR ® =¥ + — 713 EGFR AMifa 4} w8
F AL I ORBHEAAETH D 2 &2 AL, 528 Pih DR R I\ TS AiIREE & o BE
RSP L2wv & #2720 RRFZE T 528 itk EGFR FakIZ 3517 2 S Al 0 58 % 51§ % 72012,
N A5G HUREAS A 5A % 28 B X 2 72 BRI o N328D:N420D Z %4k (ND2) % M Cafii% Hig L7,
KIGHAMIEE & LT 528 PR — AR ZHIN (scFv) B L, 204 IREX AR 48
M7 — R ORFZe I8 A ST w b SEC-MALS 31812 & o CTEili 247 5 720 #5H, R L 72
scFv S DBERE > TV B I E%hh D BUE, scFv OB EOBRE 2 #D T 5,
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e S - IVNFRREERE T HHHY) 707 7 3 ¥ 7 OGN
WFZEm 0 202247 H 11 H~ 202343 H 31 H

e« I F—HR

g« KIRERS YA & > 7 — - BFgERT Bt > aa ¥ —8

ZAHLEH KT BT

WFFEREE -

IUNTFHRIE, V) —AD7 )T T AREVPRETH &R SN A2RBHEBENTH 5o AR
ORI~ Y ) — A -6-Y) YIROEHE, BHROMUHB L ATP 7—VoOfiETHY., ThHDHR
WL mannose phosphate isomerase (MPI) #in 7 /RIBMIEICH L TRBFOFERZBZ A3 ) — X%
g5 ETHESNL, L L, I YNNFRDERBHIC T TRBEIANTH - 720 ARILFEBF
£ Tid. GlyCosmos ZFIH L. WFEAERFEIME LI VNFRHRICHWESTZ P22 ) T M3y
ABLOTUTH IV ADT =5 it L7ze TORE. O BIRESUESHI B X O GleNAc 154 - A2
WY LB B LY YR HORHEDOEADBKRE NS LW Gh o7z,

WF5eiE 4 © The human glycoproteomic atlas
WEZEIfE © 202247 H 11 H~ 202343 H 31 H
W52 #%  Hiren Joshi

A& : UCPH, Copenhagen Center for Glycomics
YNEEE 4= I NI

FZEREEL

The main aim of this research project was to use the glycomic and glycoproteomic databases that
we have available to us to perform a comprehensive review of the extent of information that has
been collected for sitespecific N-glycan data where we can confidently quantify micro-heterogeneity
at specific N-glycosylation siteson proteins.

A previous data set of N-glycosylation sites was published (Thaysen-Andersen & Packer,
Glycobiology, 2012) that is serving as our starting point for this joint project. We obtained this data
from the authors of this original manuscript, and wished to expand this dataset to include further
N-glycoproteins, and make use of AlphaFold2 structural predictions to integrate N-glycosylation site
and elaboration data with the local protein contexts.

Making use of data from GlyCosmos and GlyToucan, we have identified the publications where

curation of data is missing, and are in progress with filling the gaps in the data.
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WFFeilE 4% © MALDI-IMS f#TIC & % 7 v FEBRERORE IS 3 2 HigilE 77 7 £ v
fFZEUIR - 2022457 H 11 H~ 202343 H 31 H

wrgeaess - I BT

g W H K - B P B2 55 B

S AHMEE ¢ ME R

WFFeRt e -

Wil 2 HE S 2 MO LR IR O E - BEICB VT, RN L I EE L &EHEZ R L0
EEZOLNTWD, TNFETOMIICL Y. EIEORESHEE O AL DAL DO IR PGB I 5 L
T2 ZEDTRBENTE 725 RIRIZ BT % K22 M 2 B SR 1 O FE 3L BAKIY 2 BERE O Gl 13 v £
TERAT STV, BRIRIC 3T 2 BRI O RIHLARR I BB TS & 2 O MR IC 51T 2 BESHAE A % i
95 2 L id, sishE AR 12 LB 2 tissue engineering e A RE 2 ik OMIZE & R D 155, F 2 T,
PR 2 BRI 3 2 MR O /LR 35 1) 2 BESHAR SR A B G % R L. WA BB AR 12 B 5 K-l
BEDOPESRE RS2 L AR & OBIREZ I SIS Ly BB A 70 &k O WALREE 24 12 B 5 % LA
Mff7e & L CARMZER i L T\ 5, HFHEFZETId. MALDI-IMS i & 7754 a4 v 7+~
T A v 7 AENTERATO, EHIRORE - BE I THEEDZLT 2R EE L. T OBREAR L CHBL
THZELEHME LTAMZEREL VLR L 72

ARWFZETIE A% 4 H il Sprague-Dawely RIF T v § 9 S L 72 15T O % — skt ik % 5T 3
G L7 BEICHVNT 7 4 VAR EZER L, MALDI-IMS (2 & ) B & 2175 720 WEL
727 — % 1Z IMAGEREVEAL (B#EBAERT) ICX VBN L7ce 4 XA =Y v 7R OREARIL H-E 4t
EhE L. TR R LD RBENI, RS, S, = X VR R S
MOGFFMILE X T F A VML 727 — % 2 VT, GlyCosmos I2T T — & N— Z{&K
21572

2022 4FEE O LFEFZE TiE, IEFFFEE O AT 8RR 2= 2082 & AVl R ARG E 6y > A 7 2 B E i
ZEAT O H IE IR H 080 & & MALDI-IMS OJlE 5 £ & FIH L. E12 GlyCosmos & Hv: 727 —
yR— AW FEHi L7z,

T — I R=ARKOFER, T— 5 mHPL V72D, KM B W THERMIZEH L T 2 HEEOK D
AR ES T, WEBEEZFHT L2 HECOWTRIETI L & Lz, ToME, whliiiins o ig s
ML, ST &ML B 720, BN & o2 2 A AT Uy 80 L 22iiE s X 0 L 724
HIZDOWT AR E WHEEIS D W TG L 7z. shBEHIIE & AT 5 4 ML Tl b 25253 H 7z DI,
GlytoucanID G79568CQ T, Z OHfiEIZeiiiG & 7 3 Mla, siiiE & = - A VEIRIFEO G0 3
MM BT O HEBRICK D ZDVADNLHETH - 72,
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WFFealE % PRGSO 7 Bz O BB VIR 2512 35U % Bl v e s
fFZEUIR - 2022457 H 11 H~ 202343 H 31 H
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g - W H K - oAb LAV RL 22 55 B

S AHMEE ¢ ME R

WFFeRt e -

FERTRER A ORRIZ WL, WHO 5O 2 B L L CEBM SN T 245, LR O SR AR
WAZE L2 DOTIE R0, RHREOHRIMBWILEICH KE L ERPA LN, HHRBEMHEET -
B~ — 7 — - RO SN TV b, TSSO b ORIFRME, MRAERE, Mlio st
BBERE R & v ) R 2 AU L ORMLIC X 2 BESEAR S SO B G 2 REN IR 9 5 C & 13, Fillighi~—
H— DDA ST, BEFAROERE HEEE L2AIBRIC L FERICEBRL T Az, BIRIZH K
ERERE R T2,

MRREHOF —LTlE, TRETOMERICED, BEHEHVLHHSH~ -7 —oB%Ex HWE L
TLoFo=A27u7 LARIBLOL 7 F v 3t Flo CHBIRNT 217, B2 RS0 2k A
FIUE B SRR  (GlyTouCanID: G84808TE) 255 L T2 Z & 2SI L7z, ABIZEHRETIE,
FIERE B 1 B (5695 3 % IS MRS T 5 RIEMEFUE (OED). LREEWHE (CIS) B & R LBz
(SCC) D3hiE, HhE, HALEDE NI X 2 FEMl 2SS A B L 2 SN T 572012, v MY v
7 AKIEV —F—WiHEA & AL X BB E BN (MALDI-IMS) % H v Tt L 720 F 72,
MALDI-IMS B2 & D IR & E# I Z NN mIcfile S xR % GlyCosmos 12X ) 7 —
& R— 2 FEZ ATV OEDLCIS B X UFSCC DFRAEIZ & ) HErEAZAL T 2R 2 e 35 2 & kAT,

WFZER R 0 REE R R e & — I CTAERDB L OWB S e B R (OED), L
B (CIS) B L R F LEHE (SCC) LBM LIEROFV~<Y Y EE/8T 7 4 VA (FFPE)
% H\7zo MALDI-IMS f#HT1Z N BUBESR 1225 H U CIRIT 21T 5 720 4 2=V ¥ ZRFT . i —HEARIC
H-E Jett % fti UFgAT s % Fi5 58 L 720

2022 4E o LM AFZE R E T, 11 H 30 H -12 H 1 H (2 MALDI-IMS f# #r &5 £ 2 FIH L 7=
GlyCosmos 7 — ¥ X—2fFEx Eji L72c ZORIHH LT =513, SCCOTF—=F DA EFH LT
Fihti L72A% WEOGE % IEFMEES L OOED. CIS. SCC & X WML 3T 5 LENHD., S5
WCHIRE L IEHWDOENB XU OED 205 CIS® SCCANEBITT2LEDOENCERNTLUENH L &
%2 bo ZD7z%, MALDI-IMS i 7 — % %, 7 — & R—AMFITHR b L7277 — & ~NEH T 5 0%
BhHY, TOBHL 77— %2b LI, BEF—FX—2ARFEL LT LB D0, ML T 3
FETH 5o
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