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Ac Acetyl 7 F /L

ADC  Antibody-drug conjugate HLIAREY 5K

ASGPR Asialoglycoprotein receptor 7 > 7 B fi X L /N7 B 4R

Ar Aryl T U—

Boc tert-butoxy carbonyl tert-7 k% T B LR =L EL

CD ¥ Z/wurF*zxhl»

DCM dichloromethane 7 B 1 X &

DBU dizabicycloundecene 7 > 7oy o7&

DBCO Dibenzocyclooctene ¥ X > v 7 a7 F

DIFO difluorocylcooctyne ¥ 7 /v A a7 a4 F

DIPEA Diisopropylamine >4 Y 7' B /LT I

DMSO Dimethyl sulfoxide ¥ A F/LA/LARF T N

DMF Dimethyl formamide ¥ AF /AL LT IR

ESI Electron spray ionization =L 7 ko A7 L—A1 F 4k

Et Ethyl =5 /L

Fuc Fucose 7 =— A

Gal Galactose 77 7 h— A

Glc Glucose 7 /L=z—2A

HPLC High performance liquid chromatography &i#{EiK7 v~ K75 7

Ph Phenyl 77 = =/

HATU 1-[Bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b] pyridinium3-Oxide 1-[E A (Y
AFNT 2 NVAF L U]-1H-123- 8 U 7V 0[4,5-0]E Y V=07 A 3-F4F 2 RAaFH 714
2RAT 77— h

HSA Human serum albumin & hfijE7 /L7 I

IEEDA Invere erectron-demand Diels-Alder 8 B 7R T ¢ — VX7 )V H — Kt
LDA Lithium diisopropyl amine Y &7 AT A Y 7Fr ELT I

MALDI Matrix assisted laser desorption ionization ~ kU v 7 23X L — W —iBl A 41k
Man Mannose ¥ >/ — A

Me Methyl X F /1

MS Mass Spectrometry 2 & 77T

NMR Nuclear magnetic resonance £330 HT

Sia Sialic acid > 7 U /L

SE Succinimidyl ester A 7 22 A I V)T AT )L

SPAAC Strain-promoted azide-alkyne cylization EAfREIET ¥ RT7AX 7 U v 7 Kt
SPECT Single Photon Emission Computed Tomography —H.— 7 4 | > i s s 22 i



TAMRA tetramethylrhodamine 7 k7 A F /L —& I
TCO trans-cylcooctene b7 AL 7 a A7 T

TFA Trifluoro acetic acid ~ U 7 /L4 = [k

TLC Thin-layer chromatography /g7 a~ ~ 77 7 —

Tz Tetrazine 7 k7
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B8 BEHEHY—UREERERA L EN LSRR OB R
1-1. AN TO RS R ASAE

FESHIZERE N 7' ) 2y FREAIC L » THIRICER > LA ORKHTH Y, 1ZIELETOH
WO - MRS FFOERSFThH D, EERNTITEIL, FoNTERBEELHET D
L THAEWELE L THIELTERY, WHr o I8 - HgE - a7 A 7V hrieEnE
DORFTH D, WA LN DFEHICOWT, ZHEHBRT DR ERHESE X 10
U TIZESNTEY, Figure 1 ICF &7z, Hlzidsva—A (Glu) « 77 F—RA

(Gal) + v/ —Z (Man) (J/KEREDNAKEED BRI D K HI1T, £ OREAMEITIX
DIPREN LR, Ll b OHEFEENHAE D & - TEfs LRI B
Tl BRI O GALE - FEAER - %G 72 SITHOR L2 R 2R B AR R &
D, ZOBERMEICHR LTSI, O X v 37 BTk 8 =0 AmE & X T
Do

OH _OH
§ OH H203PO&L\
OH OH
O Gal @ Man
OH _OH
&H &&H lS ::S
OH OH AcHN AcHN "OH
@Glu @ GIcNAc [1GalNAc

® Sia A Fuc
Figure 1. ifiFLEA DO FEEH 2 W T 5 RE A2 HilE & A PEE D&
Gal: 777 h—A Man:¥v > /) —A M6P:¥v > /) —A6 U Vg, Glu:/ /L a—2A,
GIeNAC:N-7 2 F /7 )V a—RA GalNAc:N-7 BT /NHZ 7 b —A, Sia:> 7 U VR,
Fuc:7 a2 — XA



R, MIREREICBW ISR RGO REEHIFE L TB Y, WA OGO,
BB 72 & & 5 O T FEHIEM N 2 — ATMIICEA TH D Z L b, FSITMROB & H I
T 5, EBRICMEERR T, KRx 2EGPEERRRFICHEBL L THE#HY 7 22 —Z2TE L.
HRA ORI AE 2 SO U C B 72 DB S % — &R (Figure 2)

Figure 2. 7% 1. BR 5 [ 0O 78 1-BAAK B 42
(Biochemistry, 4th Edition, Donald Voet, Judith G. Voet,
ISBN: 978-0-470-57095-1, December 2010 1520 Pages)

L7 F ISR A T o X LNV ORKTH Y, W, B, NI T VTR
EVREEIINZH D PN OO T 7 I Y —IZaESND, BlxiX, CHEL Y F 3mSR
FRERAL (CRD) HBALIZ Ca¥ MEINL L TR Y . Ca¥ RIFHICHEH 2785k 4 5 B, c B L o
> @ CRD ODWEIL I~ > ) — AR E T T 7 N—AfAMO IS, BHE
WL RERINENENGFIET D, — T, LT, BT 7 b—RAERROICEHR
THLHEREO L7 F o THD ™, ZOLHL 7 F L7 7 I U — T LRI CRD
ERHLTEY, BT 28 RMEOEVZ CRD EIOT 2 JBRICk > TRESRL TV 5,

L7 F 2 ORFFEIE 1800 T 575, FERMAI L 7 F LMk kEERETR & L CTHEY )~ bl
H &7z 6, R ERE OB IXEM SIS L > TR DE 2 RT3, Ly F



X2 NS OPEEREEE B0 CHEMERT 5 2 & T, SRS D\ IR iR B R B 2 kR sE
X ITZENRHLNERY . LY F o DR BAESE RS TR ORI N A L AT
b, X D IZHEMEIR BTG ME DS R A L LT, ﬁ%%ﬁ BIIAHREHE L7 F A
TERBNER SN X912 o7z ©7, ZiE TOMRIZ L Vo F U N ER A E 7o 3R]
%ﬁ@v7%ykLT%@%@L:%E%K@ELT%D,%ﬁ%mﬁﬁé &, i
Mala=r—va UV EBENICHBEIL TS Z EXbnosTWnD, Zha S0z iud
WEgH-L 7 FUMAERORF IS a2l o= —va U EfE S, FEx OREEZ G
T NI ZETHD 8 Bl IENAMIETIX, MlEEOREHBIOL 7 F 03Bl
IZONWTEL DREPRESN TS, ZRHOREHESL 7 T OZ L INAMIOHE
GH - = - AR - Sk SICBIE T A b O TH D R, F, EEHETIE, A
b U 7o Al 23 S0 2 M <0 T8 N R M, M SERIAE & o 72 VB & & b IS N R
B LI DME OBRBE AT D 2 L R4 IChh > TETWD 0 MM R R
RET DL 7 F U, Zho OfEMI L OFEHE-L 7 T UM AEER &I Lz /i
Al a=r—vasliY, BODOEFIZAMRBERELZIEY BP0 eEZXHND,

COXICHEM I a ==Y a v EONSELRHE L FUREN, B, B
—OFEHE Lo FUBOMBMERNE, FHEEROMER mM LU &, BB E 7135
R-PUR M OF EAEHOM L~UL) & Hefg LCF50 (Figure 3),

e
BRI

FEtH LoFY
o-p) -9
=~mM
—>SEL\$EE1’F}EE

#BREA
Figure 3. ¥i8H & L 7 F > OZMHEAEH 2 L 7= fiak <o A/EH

ZDI), —HFOREEE VI FUOROMAEEN TR, MldgF= 2 2=—7 23 &l
ERARS Diﬁﬁﬁb\ﬁﬁ{’ﬁﬁﬁ T2 05, 22T, ZOMEEROBES 2O L5, b



HE VI TF NI MB 7 BEAEA (multivalency effect) ZFH LT\ 5 2 &3 i < BRE X
T D M0 FEEICHRmICIN T, YRV H - EIRE - T A ) ok
DESFEE N SHBEIFET 52 & T, MRICEADOHEH Y 7 22 —REREnTEY,
— DOV I FATEHLTY, %@k%%ﬁb%ﬁiﬁ@#ﬁﬁwﬁ Mz fFoZ LR, LRI
WARETH D Z b, REBEMS 2 WIEAEEDO L7 T8 LTl mIcEa L, £
M7 BEAER 2 L CEOBREZ BT 5, DFV, Mlakmics 7 A ¥ — (kb L7 bEH
ELVIFUNREEL, MIERLETINE LW LAY 2 & T, M BRI =
Ra=b—valrBE L TWD EBEZ LD



1-2. BESHZ 7 A X —IZ X % ZA0FH BAEH
I S L T O BEAER DI A S R AEEH O 2t &
WA=, ZNBOMAERMZEICBN T, T 7 b— 8 EICALTMICHEEEZ 7 7 A % —
b LTckkx oS 7 7 A2 = FRHWONTE T, Lo THE H T, HHI 7 24—
Dt AW BRI OW TR 5,

WIOWEH-L 7 F D51 L~V TOMBERFEICIBWT, T 7 rfEs Ry
B 7K (Asialo Glyco Protein Receptor: ASGPR) & ZAMiDHE Y 47> K& V7= F0 ALAEFHF
ZERREN 2B & LTHET HND (Figured) ™', ASGPRIZCHL V7 FLrO—FTHY |
PESIRNR D Gal £7213 GalNAc & 55 < FHAAE T 2 BESEERE L2 3 >A L Tk, Znb
DI KS U CRIRFICH AAEH FTRE 22 A0S U 7 > RiX, REBAICHTR S EER %
T, EERICHE—O GalNAc U H v REHI LT, =41 ® GalNAc &7 7 AX —{t. LT=%
FCIE Kal D 1085/ hE< e b Z e ESNTND ™ ZoLl 5, FHY T NE
BEAES LT 7 A2 =0, BV F v EEEOEM CRIICHE ST 5 2 &L THA
TERDHEINT 220D FHNTEY, FEHOZMBE L L TRHE TN i

F 72, ASGPR [ITHEO EE M —Hfa & 7= 0 500,000 fEHLL EFBLL TWD Z &I,
ASGPR & DFHHEAEHN 7 5 AV ARIEMED T R A h—3 25 B EE T2 0b,
g5 — 7T 4 v 7B BENZRARLE LTHEEE S TnD ™8, fl 13, =
GmMcJﬁ/F;mmAﬂﬁéLk%77~)®iﬁM%@®AK?R&@Wﬁﬁﬁ%ﬂ
LT, IFMIP -~ siRNA Z2hRANICIKET 5, 2O KT, LI Fr e EHOZMz R %
FIH LTzlggs % — 77 4 7 biThit T b,

TITOEY VN BRRIE
(Asialo-glycan receptor:ASGPR)

j”Ms jﬁoQ\ﬁ ]

N=N GalNAc
N’N

lq\fxﬂ\#)JxﬁTij)\/;mm
%; ey

N= N GalNAc

Kgy=1.1nM (B—nGalNACYU H> RDOK, = 448 uM )
—3DEEEZN UCHEERZHR L

Figure 4. ASGPR & 3 /357 GaINAc %y ¥ 0 2 fififH AR



FESH D ZAMB R ORI INT, EEOEMT L2 H T 28x 27 7 b — My Ikt
LT, [EEOFEE - BOMHZEANLTHEH Y 7 A2 —NEk - Il S C& e, HEHE
AN T TIE, DEEELZ RO FOXTF R, f, AV IAXT7 VAF RR—fix
Wb ND, £, Ty R ~—RF U RXTEREDOES T, HDHNTY RV —2%
W7 7 A X — b VDL C& 7z =3,

Kiessling H1%, #x7e7 7L — Myt EICHEHE 7 7 A2 —{LT5Z LT, ZMhE
BT 2T7 7L — M rORBEREL, FIxIEEFCHEOHEEL 7 7 A% — (kLT
LHATHH-TH, TV L— o TOENNIL-T, L7 F U EOMEERICENED
HZENbhroie *2 (Figure 5), O —f#l& LT, ¥ /7 ETh D Bovine serum
albumin (BSA)Z Wb T A2 —TIIZ BB L 7 F U OBEA LA EEZ Lizolzxt L
T, HHEHAERAR Y v—DEEIIEL 7 FUrOEHRFELS 2k L, B MHAEREL
MWELHIDZEERLE, Z20XH1T, HODHHEOENE 2D L7 F o0k - Tl 7
T — NI D,

Small molecules Dendrimers
S
S
.\/\ A jﬁ/o .\_I-}N—SN
N N
H H 2 _\—NH

0]

O 2ff o
.wN)K/\} S R /—/
o @ o
S 3l NH
.\ANJ\N N HN—/_
H o H /3 ./_'}N«S

Globular protein Polydispearse porimer 100% - it Linear porimer

oo ) [T

Figure 5. /Ny 70 D@y £ THAOT 7 L— e W7 T A2 —03



Wi T AR — L Lo F U OEMMENERZFWT, FE Ol<0% B 0 7 & 3R
HIZRR - TR T DY — 7T 4 VTR BB Z AT TE Y, FFIZATF - B
DR G IR BRE DAL AHER S — AW BN D, B, BIFEBIEBR~72 L D12 Gal £72
I% GalNAc EffilC L DD % — 77 4 o 713 b K< AN DHEHS — 7T 4 T D—
DOThHDH ™M, —FHT, EMiT D HEEOREEEZZ(LE T, IFROIEEE Mg ~D ¥ —
T4 HARETH D, REMITIE, Man (w2 / — &) EffiTIE, HERNEMRES X
V7 v =l % —7T 4 7T 5DIZx LT, Fue (7 2—R) EAfIIZBWCIEEER
WE L v & 7 v N —flilaZ iR < BRIC X — 77 4 V7 a[eCTh D, £72 MP6 (6-V
Vb~ ) —A) ERMITIE, MOIEFEMINTH D ERMInE X —7 T 4 v VAR TH
DT ENRHEINTND o Fie, EEMEME TS L 7 F U ORBEREEINL T
BY, DABILICREDOL 7 FURBRIFEEL THD ZERRESNTND ™5, Lo
T, ZOWMERIT L7 FUEBEILT HBAE—FT 4 7 B E ST D~

— BT, VI FUTHERY B ROSIECRS - AR E SO TR 5720, H
FEL D MG LY b ORHE 7 7 2% —(bThE, KVBERBRY—FT7 0 7R
EHFTE S, LL, BEHIIATSCRYBMOAREETH S Z b, BEHY T A X —4
FOAFRI L OHEIZRESNTWD,

ZDXHEEOFT, Gabius B, U UIMET /L7 2 2 (Bobine serum albumin:
BSA) Zx L CThR A4 7 N-EGTURESH 2 2-4 (EREEEEAT L, Z oW V7 I o~ 7 AR
NS AR 63 2 FE A TEME 2 FAS L7z 18, NS ARSI R cm g 2 v X7 %
BT DB TH 0, B/ LTI 2 X7 OENEIE & HIET 2% E083 8 5, EBI N-
FEOTHEH CTH D, Kinh 77 S UAbHES, K a2,3)-, a(2,6)->7 U AblEEH % 2-4
fEEA L7 NDHESHER T V7 X DR 2 bl LT R, &7 U U BES It~ T
HT 7 R ALBEHTIL, MR ~O5AR 0 20 5L B> L7z (Figure 6), + 7 U LA LE
PUTMGE X NV BICELS AN DFEHTH Y, ZOWEHOKE S T U ALEHE > T Y
B—¥ (VT IVEBEOIKGERESR) [ZL-oTOSh, KT 77 ~ U BEHICER S L
L&, MiEX 8T 3R C O A 2 T THROMDITERI A~ RSN D Z L BT
B, e BT oHRRE ST,

Flo, TNUH=D2OFHET VT I U ERAMIBE OMEERZ a7 7 AV HFAEL TWH
% M8 T HOREHOY; A1 CCRF-CEM fifid (B kT U > <ERME B fFMfE), BLIN-
L (77 B ML AR ARRE) (26 L CHRREOHAEEMZRL, NAZ—TT 17
~OIGHAREM 2BV 2 (Figure 7), — 5T, ABFETIE, FEHEALIL 4 0 FLLFICH
FoTEY, HHIZ 7 AX —ORBELITITE> TR,



PEETIL T = T
(2-44E D & SHAEEff)

ENES sl
glycan
I (¥ Z1EA)
S >
£ BSA £
Y
glycan glycan
3.65F 2.4595F 3.09F
cal ¢ 00(2,3)—sia ® ¢ a(2,6)-sia
Mmeh 1 29.5 26.8
AT ik 1 2.3 2.5
= 1 4.5 4.0
10 Bisk 1 19.2 19.6
i 1 7.9 8.0
HS-24
HS-294T
F o~ < SW620
*Eﬁﬁ?)l/j = /ﬁf% SWico
(2-4 1D ERIEL) e,
g|ycan K-562
l 36%% Coroco Il
AR 0 20 40 60 80 100
BSA F HS-24
-{\r s HS-ZQA;T
SWe620
glycan glycan a2,3 2 e - Swieo
? DU4475
HL-60
KG-1
K-562
24%? Coroco Il
0 20 40 60 80 100
HS-24
HS-294T
SWe620
az,6 SW480
C205
DU4475
HL-60
Cancer cells Koz
305}% Coroco Il
0 20 40 60 80 100

Figure 6. 2~4 {H OFES{ ZAE/ L 7= W58 T L7 2 45+ L F 2 DM AN & DA BAEH]



—HTCEELOMREETIE, RV IV UBFT U R ~—%T7 7L —hELT, 16501
OIS A8 A U7 G R K OB 7 5 A X — 3 T OB A RE LT\ 5 =19 F72b
B, RV IVDUVET Y RY~w—OKRMIBEA LT a7 OLX L7 ) oozt LT, Shfilst
TF(E R CD Huisgen BALSISIC LY, 4, 8, BLO160FD a(2,6)-3 7 U ALk 4 E
A L7 (Figure8),

ERF I VBRI
(B S/EMALERL)

° (20 eq.) poiis WY

CuSO,

ST TS o
et A PIRTAES Uy IRI et

P é

A~161E DFEH Z S8 L 7c
EXMEHI 7 X2 —0F

¢y

4 mer 8 mer 16 mer 16 mer 16 mer
. J ( : J
5 LNICE S ¢ > ARFERBICHTEICERE L ) > WP B g =
TR L CHEM HILED SR 4 ICHE M R L CHEM

REHBEEOEEM REHBEDEEM!

a(2,6)-Sia a(2,6)-Sia 2,6)-Sia al a(2,3)-Sia
[

Figure 7. R U UV P07 v R = —BIfEH 7 F 2 % — OEHL &
WESHOIEARE FE & A X 2 PRI 8

OB, FEHEOOMEEETHE LI AFVUFEREFA LA QR Y v K
ISR WD Z ETEIRT, ©T2040 0 CERMICHEE 7 7242 —(bT5Z LR AEETH
ST, EBIT, HOERHNERE I LI 7 7 A4 —F 2 VT, A&z r R
KNTHESH 2 T A% — 0 T ORNENEEZRE LT, 2L, a2,6)->7 U A LEEEE 4, 8
FIX 16 FEA LN T A —DO~ U ZENBIREA LT 2 &, 4 £721E8 0T D
Lo lE 5 VNI T B i & el L TIRAASE S 2 DI LT, 16 0 FDGEIC
RN E L B L, 4RERICTBA~ER L70b, BisE I3 A H L



THEED DR 2 ICHRES L2, S 51T, 160 TORHY 7 A2 —I2B\W\WT, Kl 77
U ALKESH, Kb a2,3)-, a2,6)-> 7 U IUALHEHO “FEA I L& 2 A, a(2,6) -V
7 U ALHESE I P2 EME O XM SN2 2 & EiE RIS, K7 7 bk
FESHFS J UK a(2,3) -2 7 U ABHEBH DS G IR RSN PR S 4172, Gabius & @
2~4 3 1-DFESH 7 7 A% —TlX, a(2,3)-BL O a2,6)->7 U ALHESHDIKNEIRE DE VA
FEAERONRNoTZ e D, FEHI JAZ —OREELZED L LI2L 5T,
PEGES IZ X D BEH Y T 2 X —DIRNENE~ DB A I L TE 5 2 L VRIB S
77

10



1-3. RH—TehisE o T A% —IZ X B8R 72 k0 EAEA

O TCH MEOERS O 7 A X — 2 AW TS RO N FEFE LT
WD ZEEBRAREN, ERNOMIERE TIE, ZHERBEEEAA D & o o R — 72 kA
Rt () a ) 7 ZEMIND) BRI, FEAAEH ORI M) )
IZHIE SN D Z & T, MIEOBENSREIh TV EE2LNRD ™0, koT, B
HEMAE DY TEM LI AR —PEH Y 7 AX — 55T 2 2 N TEE, L0 &R
IRH =T 4 T OEBNIFTE D,

EBIZ, MIREREO R ~T alefii s 7 2 7 — s kT 2 A b e STy
DM, REFEHZ T AZ — LI L TA~T a7 7 A2 —OLE121%, HEHOEANE S
SCECHN D HIEI R & 72 D, 2015 4212 Renaudet D IEERIRNANT T FIZ 4 DO E AL & #a
EaMAATe Z & T, 4 DORRDEMBMINIT L BEELIEIGEA L, B—7le~T o fEH
I TAR—F BT HZ LTI LTV D 2 (Figure 8), Z DX 91T, /Iy OARKT
Y L— hEHAWEAT Y T A X — XGRS L FET D,

D ADDERDIEZ
| 8 A\ AJEE

@)

N
I

/
u-N
O
~L — Lys/
Gly i A y Pro
/

Pro— Lys c— Lys

BRIRTFRTVTFL—b
Figure 8. BRIN X7 F RT 7 L— b2 HWIZBEE Y 7 A X —45+

FBENT, ~T Y T A X —Z W RER-V 7 F A EAE RIS DV TR IS 4
EHETT D, Wong 38 XN Wu biX, BHEOEHEZMAE DT TRYE iy — v &~
A7 a7 L—RICER L, EEROBESEERENLZ AT 25k & OB Z T L T\ s

11



©l22 ) ZORER, HoOREH L R LT, ZREOBEHEN D e D RE IS T A X —)3
LRV E R L, ~TulHs I A X —DFAER LT,

%72, Fernandez 5%, 7 2OfEEHNLEFHF> p->7uFx ALY (CD) 27 7L
— RhE L TT7ERIF 14 FDo-Man 572 5 R EFEH 7 7 A % —(a-Man);-CD, (o-Man)4-
CD, BLEW B-Lac (77 F—R) ZBIERM LT-~T vfiti s 7 2 % —(a-Man);(B-Lac);-
CD, (a-Man)s(B-Lac)-CD % &k L7= 2 (Figure 9), ~ >/ — A &R RIZFHET 5 L
7F 2 ConAZHWT, AL aMan #Z L oFR TR L OANT oty S A X —FE+LTL 2
FUREATEMEZFHMI L7z & 2 A, Lac HAKTIX Con A ~FHWAEATEME LAVR S 202 S B
Lo, ~T eI 7 A —OFPRARICEWVHEEN AR LT, ZofERIE, BT
VAR TH - TH, SMMAAEIEAICHAATZ LN TEE, MHAERDR EIC
HETDHZEERL TS, ZOXI7e~TaliHs 7 2% —{kiZ L 5 AAEF R 5
i, BEEHOARE R LI TV D,

R= @ mg

a-Man B-Lac

g

ANTOMEHET 25—

HERBY 5 25— _ 7TRY
(a-Man)7.51-CD 4 1.5(B-Lac);.5-CD (a-Man);.44(B-Lac)7.4,-CD
HEER
EEI AT —ED 134
1B E {EFSHE (Man),-CD —————— (Man),(Lac),-CD
—) (Man);-CD —24E . (Man),,(Lac),-CD
Con A Man#dE 7 ULaciz &
—ManZz FEMICFREL SE B EMHEERNHEEICHE
Lacld35 < B9 % =EEOI—LHER

LT

Figure 9.p-3 7 07X 2 b VA HWZAREB L ONT ol 7 7 A ¥ —/45 1 & Man
kL7 F o TH D Con A DFAAERIC X5 R —3h %

12



Fio, BEEHOARYE—%hH % in vivo THIH L72#E LT, Wu i, LacCer (77 Fv
NETIR) L Gb3 (ZFuR ) A —AGAREIRE) Lo, ZOORIEEY T Fail
HE bR TEM LIz~T a bl s 7 22 —{L U R Y — 2% T in vivo TORKIRE ¥ —7
T4 7 EFERE LT (Figure 10), #HIRE PAOL (2% L C LacCer [ZHW X —7 T 1 > 7
R ZERE IR, BERORIRE ) Y RTHD Gb3 LflAGbE TEMT S Z & T,
FEHERTEMTHHE L0 bW =7 T 0 7R ER U, BB, R
Yoo 2K L CHUEAING Y R Y — LB G L DIEFERE T 5 L, ~T s
fifi VR — ADOGHII T AR GEBWEGFRER L2 E0D, ¥—FT 4V THhED
M EAHER SN, Wu DIZZORE R EUTOLIICHHA LTS, 2F D, 58
Ay R-ZREEORBAICEVIFNY H o R-ZREMOEENMESND Z T, HE
TIHAEBICSMT 5 2 EBRRERIGTNY T R THEMRMEAEERICES T2 LN T
x5, LVWILDOTHD, ULEDXIIZ, FEHOZMBELLIORL D EEFHAT 52
&, BIRMOZRNESS - Mla Y — 7T 4 v T OEBRBHIRFEIND, —F T, T E TOREH
7 T AL —ERRFIEICB O TIPS AR NRE L 72 0, PEEAKZHIE LoD, ~
TS T AL —~ERHT 52 LIIREETH ST,

NHY F-BBREDORT
@ «~LacCer =#%iR& <
AA-2aKk B<HEAERTS
AT OB SN
URY —L

@«~Gb3 =fFEHRIC
T i bd=ZAk B<{HBEERTS

AP
@ AU — Ly

:
&

RIREPAOTRY U X fEl

ANTARKS R —DLDBEWARME
=TT ITHR) ERLUE

Figure 10. ~7 0§27 T 2% —{L VR YV — L% O TSR IEE R~ 7 2 D HLETRIRITE,
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1-4. PESH T V7 2 U0y IS K D RESH N & — L3RR o FERIE

— i CHAaX, B2 N BOBMTIEE LCHEFY U v 7 6 (FE en-7 BT
BRBUS) ZME LTS ™ KEISE, H—mT7 IV LDOMEICLELRD A I
D 6n-7 FEFEIRIETH Y, 4,6 fITEANLT-EFRG|IEBL LOHEEOGIRIZLD,
KA - 37°CE W) ARG T ThH - Th, MEP DA Al WIS PHEITT 5, A
BRI X0, ARSMET, EIFR - SRR 10U Lo A2 b MiE T LT S U ATEA
ARETHDHZEAZRHEL TS, S50, ZNETIZEHWZ UV v 7 nE W=7 v 2
v ORESFEMIZIB N T, BifiS0T WY DU UBEEONEEZH L E LT o 7
bH, 10HOBES TEM LIZBEH T L7 2 1T, HBHIMERT S L2 U 2 v OALE 10 &7
FRELTEBY, TOMBIZT AT I OIMIOT 7 A LT WIETHo7Z, Lo,
L0 NARBTIE S &R0 DU BIEF ICHESEMI RS EIT LTV D L EE T X B,
AREIEERNWDZ LT, TAT I a8, Moo BOREH CTIEMT 2 FAATREIC /2 D |
TR L OB A D TEM L ~T ol T LTI VOB b RS Lo T,

Figure 11.77 /L7 X > OFEHEMIZ IV TEEET S 040 10 fEFTD U 2 U FRFEONLE

14



SOICEBICER LIHEEHT VT I 20D 2 LT, BEOEWIEHY 7 A% —
W& ERC L, PR BEH AN - BEBHAY— 2R % invitro B X W invivo THEFEL T
VN5 26 (Rigure 12,13,14),

FETHEA DO N-FEGRIBEHZEM LI T V7 I ORNEIEZ #8152 L7 (Figure
12), t MjE7 /L7 2 > (Human serum albumin: HSA), X243 7D a(2,3)- 7 U /v
{EHESH A AERT L7287 L7 2 1, REDIReR ~DEREZ I\, —F T, 105510
PESH CIEAT L7256, FEHORIGIE ITIKFE L CTRR 28 AZRT, DFV a, b, £72iX

----------------------------- BEETILTIVNTF (f@m{}fm
FERIEETA U FESIEHE (2B D ) ( 1018 D& ﬁﬂﬂ%ﬁﬂj)

: | glycan

' ! glycan y glycan

i E glycan \3\1&3/ glycan

: L mm

| 1 glycan ™~ glycan

! 2EOH : 7

| I glycan e glycan

: m&«w%ﬁirénm | glyca

(" GlcNAc-Ha Man-E3 a % 6 %uj Ian
w\— ; H s

PR Ic 5%
(ER, 7 vI/—, RN HE)

( Gal-tE#H \
+
Gmm@ﬁﬁm-\—\

FEH f

a2,6

Man/
a(2,6)Sia-

Frig - IBE-> et ()
Figure 12. 10 73 F- O WESH AAEAG L 7-HEHT L7 X 001D~ 0 ZAKNEHREAFAT
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¢ DFEGHZAEM LI WESHT V7 L AT TIFIRICER L, B E Ensfilaohczhn
FNELDHMEZZRFHE L7, 2F Y, GlcNAcFHESH a TIZEWHMINEZ, Man¥ES b TliLY
w3 —#ifd %, a(2,6)-Sia/Man Sy RUNESE ¢ C I3 HEIR PN B AR 2 58k L 72,

— 7 TR Gal BEBH A 95 d £7213 e TIEAFIEZ B L CTIE~EBITL, Erodk
Mokt L, R 7 VAR AZ AT 21, g h (ZAFHEE BlEL & h U OB~
ERAT UIRZ IR BHEI SN D, X U0 DT T ) UALEEHEM A 2 e I E S
T5—HT, ZOREHEORmT T U IVEENGIE SIVTRET 7 7 b U bESH A~ L AL S
o &, & O ASGPR & O A/ER 24t L CTHRRREE~ L3825 Z L BNIRSATS
NTEY, AfERLE 845, £72. ASGPRIIT T 7 b MElES v 787 8 Z NI I
DiAF, R#TDEENZEFSZ LD, BT 7 S IBBEET VT 2 ik, FRHIEAICER
VIAENT=OHRE#EZ T T, BE~BAT LEYRE SN2 B2 6D,

ZOEDIT, 100 FOWEHZEM LTHESHET V7 I OERNEBZ oA A —V 7
T5Z LT, WEHZMMEAENOEWZIAMICR L, FESEEEORIIC L > TS VT
L UDENBREEZ IR CH D Z L A FERE LT,

Fio, KT T VIACHES{ & R T 7 b L IALBEE N D 72 D AL — I T V7 2
ZHWT, ZHEOREEHOEIGIZ Lo THRIERE - NARRDPRES (T2 L2 L0
IZLTW5 7 (Figure 13), O£V, KT 7 UL T L7 2 13 & 228 ()G BR
L TR ICRASHEE S L, RUH T 7 b AL T V7 3 3T RE MBI B Y A E
NEOLBENSHR SN DICH LT, Zhb OO HEZ MRS DR RE — 28
TIT I AATBNTUL, K7 7 by AR OEIG ST 2 /IZ, 77 O
AR S SR O IR~ & T 5, ZHUINFIRZE R O ASGPR & OFH EAEH 2 S

Y5/ N — RS K DI EN A

a(23)-YPU)uE a23)-YPUIuE AU R2IUE
/ASD =YL
*9 e

a23)-
VP )uE

NEUYESH

a (2,3 - P IUEHEED S 152~V
ASD EYIVERBENCEE INELYESH
=HEHREBO RO SIBEN
n R | >

4 B £ ~mE

e i PIVIT=Y
- MEFEFTCOREMED M LEL - FHEREICER Y A E N
RAIRDP oSN DHEEN LB I N

Figure 13. #8177 /L7 X o OFEBFT R 2T I 2 PRkl 6 oo A i
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7=, BEREOEIS NN L LR TX 5,

I, AT RFEHT VT I & HWT 1O ARIRIZ R U CHE AR & 51 L 72
LA, BEHNLY = RIFEL T, MRS T2RIMEDL RS BRI LW R EGT
26t (Figure 14), fREMZRBIE L TEODBEHT VT I v 2R LT, ) fle, flg 13a<R
RAMAKIIGERR T 0 7 7 A VAR L, ZIEIL SW620 28 A, A549 H3A, HelLa229 23 A
XN TR Lz, SHICHNA~Y ZZHW - in vivo ERICEBWTE, 2 bD
SRVGRER DM TR AT X — 7T 4 VT IRARETH D Z L A G Lz, Bl 2%
f/g I3 HeLa229 23 A % 58 < ik 35— C, USTMG, DLD-1 A %55 < i8ik9 5, £ T,
INOD=FEDN W Z R LT SRR AN~ U AWK LT g DBEHT VT I 2 &G L
72& 2 A, in vitro TIEWERZ /R L 72 HeLa229 A OB Zilika~ L, BEHO X — 38
%23 in vivo CHAMNEH 2 EH 5L L. (Figure 15),

INEFEHY X5 —
H us7MG
= Swe20
7|{F§ ié\ 7 ) I/ 7 / ? a2,3 b4 4 SK-OV-3
— RL95-2
(10fE D #ESHIES) -ovoans
lycan ep2
HelLa229
glycan l glycan - Lo
HAR42J
"“‘-‘ f | A549
glycan \,3_ 2 __— glycan 54F 0 20 40 60 80 100
HSA}
g|YCan% glycan ATOEEY SRS —
glycan glycan a2,3 ® ¢ ¢ a2,6 HUS7MG
glycan - SW620
SK-OV-3
— RL95-2
+—— OVCAR-3
iy
— HelLa229
—— DLD-1
= AR42J
59T BATF [
0 20 40 60 80 100
ANTOFEHEY S R5—
232 2 2 Qa2p | nume
[/ SW620
i SK-OV-3
—— RL95-2
|- OVCAR-3
— Huh-7
j— Hep-2
Cancer cells g g oL
5@\% EHF —=

0 20 40 60 80 100

Figure 14. 10 73 7O 2SR/ L 72 B58H 7 L7 2 L0y - OFf 2 D73 AUHIIE & DA EAEH
AT
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us7MG — | * usTMmG

—— SW620
] T A H SK-OV-3
Invitro =747 — RLO5-2

+ OVCAR-3

= Huh-7

: H Hep-2
— a26)Sia- HeLa229 —
a(2,3)Sia- N-glycan g DLD.1 — |-t
= AR42)

N-glycanf ¢ ’
N

—m] A549

0 20 40 60 80 100

RS

In vivo& — ’7'T4/7> 7 REER

Figure 15. {7 /L7 X 2 X 5 invitro B X WNinvivo TOBAX —57T 4 7

UED XL HI2EHESOMSEETIE, BETAT I v EHWD Z & THEHEO S RE X
OB Rz FERE L TE 7o, Wa ITHEHSMRNR & A — 20 R 2 R TRESI N 2 — R
WREMEATED, LLFOL Y ICHMEL T D (Figure 16) £9°, H—ofgHiIL 7 F
EOMAERNTE BN ZRHKT 5 2 LT TE RV, —FHT, BHOEHEEED - R EREH
7T AL, LT F a2 L L FEBT DM L CSAHAERREETH Y,
NEBRR RIS D, 2F 0, HFERHI 7 A X —DOGEAIE, MR EOENL 7 F U R%E]
BERST, HOBEL EORBEELY HOMICK L TRSERT B DD,

—ﬁf@@@%@%ﬁ%ﬁ&Abﬁtmfuﬁﬁa?x&~m£mfi PESHAY)—%h

ICE VR DV 7 F ATk U TP EAE I FTRE 2235 G AR ARG A IR S 5 &
%K Hivd, DFE Y, Figure 16 |2~ L72 X 918, MlAREICHEI LIV FLroNRE—
B~ FOYE, S EERNFTRE & 72 0 sRWMIRERER N A L5, — T, HEHE
LI F O E— 3 Ay FOMIE B OMIlE C OAIZI, FESHITT L AR &

L CARICH X, SROFERRIIRE S LR,

LRI R U R 2 — 3Bk, SN ETIC O TE L 91, ERNTofiu
A EOFFICBNTHRBEICENTND B BiLD, bbb, —DO—2DHMillizi
ZOMIIZER O~T a7 T A —BX RNV 7 F o ORB A4 —2HFLTEBY, M
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Jalfl I X AEWOREH-v 7 F o LHEER LAY, ZOHEERR~ v F 3T 25520’
WG A R T 2 2 & T, MBI A EH L T\ D, Ko T, MR o

7T AL —ER LR T VT R U IcB 0T, KRRV EEEAEL, 2N
AUIAMT bk 2 I BRI kT L CRIRI 72 2 — 77 0 7 - IR~ CBBFTRETH D &
HFrECT&E 5,

J$5 — >R

3 EEQNIBIE S
B —DyEH oS 25—
o Q o O
Y
850\ “
MEER @
VDOFY
? H{k
4883 4883 ==
%\ \EE /7 - TYIu=h
(D525 —%R) I
BEAY—NR

% 3

R A M3 B iz C
Vw; I~ w § AV ?
(RIREIRERE) SAVY SAVY

Figure 16. /3 % — 5RO
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Fio, EBICERNTHIRY =77 4 v 7% FEL, KEROBK - IRE~NEAT 55
BT, AN Z RS 5 2 2T TiEe <, Mo EFMIICIEGERRE RSN L,
DF D RBMOBIENEZE L 0D, ZOX D REEND, BHWHEENZEDIHEHT v
TIVEANDZ LT, {EROTFERTF KU H Y R L0 EEEREZAVWiz5EE
E0b, BREO»OWHAEOE LY — 7T 4 v T EFEBARETHL EEZXBND, T
bbb, FUECXTFRI T REHWD L, B THm<FHEAEN L CRMaNAEL T
LEI, £oT, EMIIZOAERICY T RZFEERBFEBELL TWDHLENRDH D0,
O XD ITRFRICRBLT 2 2 B RIXR O - LB L 72, — 5T, §5V A
ERZFIHT 20 N7 — B Cix, Zh2 oMl FICSENICFET L2 F %
FIAT B0, FRROCHRBT 2ZR/REZMLIEL L, AT 2 a2 —
CEFHE LN — R b T A E VRS Th D,

ZIT, BEEHANY —BRRIC B WL, BEHEM S — 2 O/ S IR ZBAITIE U THERYHE
JlOPERR S AR & S BT 28I ER L, BEHT V7 I U0 T ORNEIEE ~ 7 AR
NTERTX 0TIV ESZ 2T, FIxIE, BEHT LT IV EOREHEIEMH Y — %
A& BB RN TLE OFEH Y — BB CE UL, T L7 I OB EI D B
bbb, BlzIE, =7 AENOEN-1 238 L CO DR T V7 2 -1 12k LT, ERPTL
PN A ERM L, 2 BT AR T LT I v NS — U R TS S
EMTEIL, HEA-1 D DEEN) 2 ~ERET VT R UABENT S LR TR D, DFED,
BRI DA DT T2 REE A~ RN EZ BB T 250 77 A AL WO R EZ WD THEBAAEETH
5 EE ML (Figure 17),

EFERCFERIS

! HESHA

9 L]
= b=
FILTEY

HESH/ SR —
VEFTY VS

Figure 17. E{RNALENIC K DIENTORES 7 T A 2 —AEIEEH L FESHT V7 X
DAEENBE)
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55 HiiAAE - Bk O ATRE e AR RN B BRALSE PG OB

FoE T, BT LT I OB — OGN U THEET LT I AR TR
B SEDFHEICHOWTH AN, 22T A — 2L HE L FEE LT AR s
Mo Z & & Lie, AEITIR, FTEENEFRISOBBLUZ DWW TR S,

% < OAEHSISIZIBWTIE, RO, RE, MlEoRm, AMEEofif, &
I« SR E ORI REEICHET 2 2 & T #1 THBIONEDOILFREG D I % IR
\ZTERL « U LTI M E RS2 Z &N TE S, IEFE TN FIZRG T, 2oy
B Ed D WITRERE ORI EFRICHEAIZ TSN TWDN, ZhbaiE kﬁ‘%’)
MW LIGEITIE, HFEARE b B DTG 2 Ik b OOEMIR 2 #T S 2 T i
RS OMRED 2 DIV T LE 5 72D, ABSEM L OKF 37°C) TrRzh=IC E*RH’J&E&
IS EETSEHMEND D,

Sharpless SliX. 72V w77 I AR —IZ2O0T, ~Ub hDy 7 )LH3Click” L T
ERAENIN ﬂiﬁé”%ﬂi%fﬂ:/\éﬂié LD b BS ERBLLTWD ™28 SF D |
70w 7 OGS EVE, fEE 72 ZEBREEIC L KT ERELRL OBEET T, BRYMOSR %G
WETHEZ L LA, &< K %%Lﬂﬂﬁé PFRETHAEWICHET D X 5 722K
JGDZ EET, 7 Uy 7 RICOFRBIZHEN, ARG T THRIMICEIECTETT 5
PGz BREFRROLNEYFE THBICEMTE DR DITRoTZ Linb | EHETIE
A BREET VMBS CTH 2 Y v VRISDEAMCHWHGN T WD =2 KT O K
& T F & e Huisgen fHNBRALIS D i b —Mxi72 7 U » 7 s & LTRSS
B0 T RET AR DOMWE L, EENITEET DL DARS ?*?Dﬂdik LIFIBUSET
\ZRZENAFAEFRE T, SEAFE T H D WVIET A F U ~EBHEZEANLTGAEICOH, [0
BRALSS T S DA REARMERTH D, iz, Bertozzi HiE, 7 l\%%%ﬂbk
IR O BFEFH G Z FIV T, B HIRL2R O BESHI AL A F o 2 AREHRR S 2 R
52 LT, MPERERESH RN ~T Y REZE AL (Figure 18), X612, ZOT7 Y N

L N /O \ /O
- ¢

N

®N
o)

AcO HNJ\/NS FOF YonxHvFy ﬁﬁaﬁgiﬁggi;u
21 A
A&&%&I&WOAC EHMEDY U YIRS
(SPAACRIE)

—

V2Nt

FEEICR LT
BEREERS

HORBEREMALT
WEAT O FEEEA

Figure 18.7 2 N & £ 77 /L3 > D Huisgen B2V SO 2 FA VN 72l i 25 g8 oD T A
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WXt L CERATE ZEREE2aev 7t/ F o Click sz RA L, MRt £ 7
7 4y ¥ a BN TR EIEE IS IR EAT S 2 L THHURIZEREI L T g Bl 2
OEEZEE L LT, Mz (invitro) T® Click S DIEFANBRAEE TS HEHE I

l/\%) ref320

S BIZITH, in vitro 72U Tl e <, KV EHERBRE CTH A E X8RN (in vivo)

TOZ Y v 7RIS bRAICAHEE > TETW5D, in vivo TOALZERUSIZE W TIE, in
vitto TOMLFERIGE D b, S HITEWEINEED RO b b, ZiuE, LIk n,
BB LT EEN RN Tl 2965 L TRl oo L, R - PRt 210 2729, BN
TOREIIHRAIZHD L, REOERGEND AED SN HRE XV IRWVRESRETORIE
ERoTLEIEHTHDS, BLIOREOHEZM S -OICREEEZNSE D &,
1 ORENBRESINDS, ZNOOMEEEE LoD, KISONE « REHE - SO & % il
322 ENBEETHLTZD, L0 ROWBICHEERNMLELRD VI DITTHD,

DX D RIEFND SPAAC SSIZERBWTIE, SRR ELT VX A2 L 5 SOt DA zh 5
DPHRESNTE o, MTHERL 7 v FOBEMHREHRIC I Y “EOMEZNRZ > DIFO
(Difluorinated Cyclooctyne) (ZRWTIE, PN T ¥ K EDRIGHEEED k = 7.6x1072
MIST £ Tl ET 52 EnwEIN TS (Figure 19), L2>L, BMEAN CTORIG TILE
U R A2 105 2 &6, MANTERG S FORENBDLTLE > ZDT
B, L0EWKISHEERERT 7V v 7 ISOBRRENTIOI T &z o2

0 0
Foh R R FI R
SPAAC R& N
R_N3 + | > N:\ |
ky<7.6 X 102M-1S - N
7R DIFO invivoCTOF AIZ(E
(DiFluoroCyclooctyne) EEEDRENADE

R R
,Iql)mlq , Tetrazine ligation N N
" S2 X APMISTT

R R

TEIOY trans- SPAACKRIEL Y %
(T2) ShAaAs 5 500006F L EE
(TCO)

Figure 19. SPAACKin & T b7 V0 T A4 — a U DORInHEE D

ITAE Huisgen fHNBRALSE £V HIEWEISHE A S ORSE LT, trans-> 7 0427 7
(TCO: trans-cyclooctene) & 7 K 7 ¥ 1/(Tz: tetrazine)?® i¥i 78 - % 55 M Diels-Alder < Jis
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(IEDDA: Inverse Electron-Demand Diels-Alder) 7237EH S CW5 ™38 F72bh, HEICE
., EVHOMO % F#2 TCO B LTV, 4 DOEFRFIZERK T H{K LUMO % 62 Tz T
O IEEDA R, FOGIEEER DA R k=2x10° M!S LW OREEZ 77, ZDK
ISR R, JolE E2IF 2 DIFO &~ v 7 ¥ RIEI O Huisgen A INERALEE & 0 50,000
BREH\, T hT7 P TA4 7= a v EENDAMISE, ~UABRNTH-TH, &
REORIEZHND Z L7, BAERRISZ RS L, BIEE T in vivo TOFIHRZ
WL IhTna,

Z DO & LT 20104 Robillard H1%, HRA~ U AEEIHETCOT N TPV TFA4 7 — =
VIZEY, TCO A SHIHURITR LT, HERPERNARZ SR b3 5 2 L ITE LT
% 3% (Figure 20), T7¢bbH, TCO BAHIUAREMHN A~ T AZRFHIRKE G L, [EEHAKIC
ERisED, A%, BEHERNAEZRES SERES 7O T2 28535 2 LT, EETN
(ZEERE L 7o HURIC BORPERIGLAR SRR S 40 50 UK 10D TCO & Siis U 72 e PR R AR Rk
Tz DGR EE 42 DIk LT, RGO ERM R Tz 5137 <EF
HEME R~ EBAT LIKNICITFEE L7272, SPECT (Single Photon Emission Computed
Tomography) A A—Y 72 TEW\Way 7 A N CTOESO A b ZER L T\ 5,

1 step

TR —

P A% B L TER O~ I~

(FLE—4F422)
TCOEB A

2 step

I JLK%in vivoT

ST BRI,

mnfEE T F 7V A S AESPECTA A= o

FEIVYIAF =Y avn
HABEETOHRET

BRATTR

KRIEDIDFIETCEFHMEIND 120
BWaY b T X FTDSPECTA X —¥ > 7 HYATKE

Figure 20. TCO GAHURIC LD NA T VE =T 4 L T LN A A=V T

DOEFELT, #%%ﬂﬁ#é%é,@ﬁﬁ%m®£ﬁi?@ﬁﬁﬁ&MﬁﬁuL&
R<, TORSERMARER LR L B~ U A~EKE LEGAI1CE, mhE2ERT 2
W%émm%%ﬁHWﬂAy777/kk@ofbi9ﬁ%¢%okoiofxﬁ%
VU RAENTOZ U v 7 EEHWT, DAZEOREEZ M E S5 BRI L 7o
77

DICITER SOOI 2 1£ > 7V w7 i & LT, Click-to-Release i3 AN FIH &
ATV 5 ™35 (Figure 21), AKJSTIE, L7270 %, 7L X Uf5ia%7 LT TCO

23



DT UIALNZEBA LT FICK LT, Tz ZRIGS W5 &, Mg OWE 255 Diels-Alder
PO & No 2y D itz £ 9 3 Diels-Alder fJOGIZ Y Fre Y XY ahbhz, =F I~
HYEBIZHODNWT, BFERELEREINE L2700 UV —ARR 2 5, ARG EEHED
DEBIRICHEITT 22 L0, ZORIGEFMAL T, BMONE - XA I TTIvE
JU—RAEEHZENTRETHY, FTIvITTFIRY = 2T A~LISHEN TS,

Click-to-Release

NHR
(o] (0]
XN Click-to-Release N
+ ’hl\?’ll 7 > [ o RNH,
CO
trans — = 2
vontszy 7570 Ne
T/ 74))
T
NHR NHR NHR
oél\o BETERLY o)\o #Diels-Alder o)\o
Diels-Alder ity KIS
AN > N h
\ =Ny 2N IEEDA NN 2N
N,
IR
LA ~ N
E— Z “NH I — OC,?
| _N N
~N
RNH,
+COZ

Figure 21. Click-to-Release SUitx DREEE & SR

# 21X, Clcik-to-Release S i3, HUARTEY #5148 (Antibody-drug-conjugate: ADC)7» & DHE
FU U —2ZH S ST S B¢ Robillard & 1% anti-TAG72 mAb CC49 HiLiRIZ RV L e
v (Dox) DT UL E, TCO Y v —% L THA 7= ADC #A/ 5 L7- (Figure
22), Z® ADC & H\\ /2 in vitro TO SRR TIX, EMHELAIE R D ATF AT N TV
(DMT) TOMEZ LY PBS O SUGIZI W TRUGBRAAD 5 797 2 53 LAINIC 60%LL Lo
N7 w701 % U U —ARRETHDHI EIRINTZ, S 5IZ, invivo TO Click-to release [
JEBEMLTERY, DABRDIREZHEL Z LIZbII LT 5D,
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_nm@"/go . g 0 O OHoé
o in PBS f(&e j

or HO NH,
anti-TAG72 mAb CC49- mouse serum DoxD it %
TCO-dox EEHPLC Tk
80
_—*/‘
$ 60 _A--—--A
3 -
©
i 40 -A- PBSH
Q A Y ZMEF
° 20
0 |
1 2 3 4 50 100
Time /h

Figure 22.trans-> 7 0 47 7 % U 71— & 3% ADCCEAI-HUAE AR Z iz
RS PR R Rl S FUNPIE] )

S H1Z, Click-to-Release Stz FIIFH L7225 AJERIEIZ DWW T B MENTORIH Z 5T
XHLULETHEEL TS, Oneto Hi, 7 N7 VU EGSETm0 17 NV E BRI
EEERN L7200 bIZ, A1 OIEMEEAL~D TCO OFEAIT X 0 RIEMHAL U 72 34155 1-5i
R (e R7v7) 25352 LT, b NOEEMHEEANT Click-to-Release St & HE1T
SH, NI v 7 02t EE5FiE%ZB% Lz (Figure 23), BIfE Phase ORI HEST
HCd Y ™57 Proof of Concept Z I3 2 EEfEClLdH 523, & L Z D CAPAC #klig % 7=
EREDP AR S UE, & MEN TAEKRESRMESOR 2 WD TRIEZ1T O Ik gl ofl & 720,
L ARBISOIER SN D Z LIIBETH D, DF Y, ARG in vivo IZBWTH,
SR Bl EOAEKSFIZTCO U v I —2fr LTEA L F2 ) U — AT 5 b M)
RFETH D,
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Figure 23. ZE{&N Click-to-Release SIS Z K271 BT v ZIEMALAFIH U 72 23 ATEHEHERIG
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FE=H ABFEOBR
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Hol-t=, X TFTHRBLOTAARL—2 3 0 %17T-72, '"HNMR (2T 10 ppm 1D
A2 U > 77T e R2S IS T 28I —ADO Y —7 ZMEd L, Ao v — 7 136
RTERDoT, LoT, ROBINIZEDEFEMNDL Z &IT LT,

FWTERER DO 7 Y v 7 RISIZE > T, FHOBEALZBRF Lz, T70bb, 251kt
LCIIEBOPEHET VRS %, PAFNLANLKRIY R/T+E = KU LRSTAEBS, 70°C
TS & 7o, 3 K% O ESI-MASS JlEN G FESIEM 7 2 — 7 1 LHEHT ¥ R 51CHY
THE—IERH L= —FT, 5BLOSOE—7 ™AL, RISN5EMELEZ & 2R
L7 (Figure 36,37,

FEHERT 7 e — 7 1

s v
50001 *'3 E Z fﬁT YF5 1679.0799
A 12443988
40001
3000
1119.0520
20004
1000
829.5986 2198.7227 2489.7875
0 " IV ll bl sk sl i Llwmu.‘ nilx " N .
500 1000 1500 2000 2500 m/z

Figure 36. JESHIEfi~ 0 — 7 5§ ~DOLEHIZ 1T % ESI-MS 7047

1.5%10° BESHIERT 7' r — 71
v
6 — 214nm
§ 1.0x10° — 254 nm
©
5
2
< 5.0x105
0.0 ——— ,N.A.JL A,
10 15 20 25 30
minutes

Figure 37. FU G BRAR3IFRIE O SUGIR S OHPLC/HT

T 1AM L RO B — 7 DI SN TWD D, ZIUIT VT ' R 25 DEMETH
T LER AT CNVRWZ EICHKTHE - ThD EEZLND, F2, K& 3 R
@ HPLC 3#r 6, 18 iz fil-2 v — 27 i L7z (Figure37), Z O — 27 Hn%
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7ELL ESI-MASS HIE AT o 7= & Z AFEHIEMi 7 o — 7 LIS T8 — 27 2t LT
(Figure 38), LA EO#ERDS, Huisgen FNBRALSIGANEIT L, TCO-FESHEARERME 2 U >~
g7 —T AR TE R,

FESHIEH 7' e — 71

1679.5557

300+
2370.3092

792.8072
986.7257

2007

100+

500 1000 1500 2000 2500 m/z

Figure 38. Fi8H{EAi 7 = — 7 1 ® ESI-MASS 7547
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2-3. 7077 SUIALKERT T VARG ORRGT

BT, BB R XS B T T 7 b LSS Tz OfERRFHC YW Tk~ 5, Zh
F TIZ Click-to-Release (2B 57 7 ¥V OEMBIENENHFIEINTEY . BERGIHEN
ThIVTAT = arEIET L5 T, VU —ARIEBHEIND Z LR T
W5, —T, REFFETHW S ZEEEMED TCO FHEARICB W T, BT OFEMILH
HNETRS TR ™ ZO X H 2T, Tl bk <722 BV Oneto HIEL Me H & Ar
ENEWLT2T NIV ERES TNV SESZ LT, B MEATO Click-to-Release
BB & DR A £iih CTH D, 2D Me, Ar BT b7 P U EF RS TNV E RV
in vitro TOJSHERBR LTI TE Y, TCO & vancomycin F721d daptomycin 2355 L7z
7a KTy 7 EORISTIE, 2 RFRIBINIC 99% & @Y U —ARERHEIT L2 L &
WE LT 5 b

FoT, FIFETIEZDO Me-Ar OT TV 2RAT 52L& LT, 77 bk
FEHDRE A LTeT 87 VU AbEW: Gal-Tz 26 L7z (Figure 39), T 72 b, Mk OIEME
TATNVERETDHT RT7V0 26 \Zx LT, K7 2/ KEHTDHHT 7 b AbhEH 27
e S, HPLCICTHHELZE 24, I 52% T HID Gal-Tz 7315 b AT,

N=N DIPEA, DMF N=N
Me—\ + ’ Me—\ H
N-N o N-N Nll(::
g 40°C, 14.5h d
N_O NH,  52%
26 OZQ;/'/ 27

Figure 39.26 & 27 DFFAIC K DT 7 by UALBEERE AT 7 VY Gal-Tz DAk,

Gal-Tz

Flo. Fm TRz & B0 | ARPEROSICAWD BEICB W TR, REORNE)
RE - MRS EBETOILERDHDL, HT77 I LREET N7 2 220 TERNE)
HE - MR MEEZ 2 CTHLH e, BT 1/ 1800 FRED T 7 b v U ALBEE & 5+ &
100 LF DT b7 Vv EfiG SEgGh, MEORMByE SO 707 7 by ALFESE Y
ICRELSEREBIND EEZEZOND, £T2, D FEOBLEDD ., 4315 2000 F2E D/ C
HDOHT T NI ILT b TV LRI CRERMKIE R 2% 5 57T, o ASGPR &
FEAER 290 U CHFIRE D A 25210 5 ATREME N & 5,

Rice i, T 7 NI NALBESH DKL T A /35 X 8 Boc 3K YY O 1125 B354 % 1)
L. &~ RZREIRES U2 BEo R E 2 b 2 5a& L7z ™ (Figure 40), Z Ok
R BT 7 b IIUBESFRERN M B R Likx DRSS 2 & (30 /3% o
TREEIL S%RFEIZIRAD) . 2 U CHIBICIXIZ E A E DM LW Z ERHL N E R > TN D,
X, TSR O ASGPR (ZXET DM EAEHN—0FDH T 7 b ALES TIEEE < |
FFIE~DE D AZ L 0 & RYFMESME L L2 Z N RIBEND, 2F V., Gal-Tz DFAITH,
Moz L CIRPEt S D L FRRTE 2,
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10.00;
1.00;

R2RIWERS
B°°HN"(:: (FRICIEROAZ AL

0 10 20 30 40 50 60
(time/min)

glycan concentration (nCi/10 uL of blood)

Figure 40. 26 & 27 ODFFAIC K DT 7 b UALBEERE AT 7 VY Gal-Tz DAk,

ZHVE TN FICiEFT COMERFRZ NS &5 BT, PEG 7 F A MY &
DEFEFZHA LB CORREIER 2 Z 2 < T2 FERREESNTEY . ZEF
AL TAEERRE OS2 BB o M Ptz m LS5 Z A TE R, RSHIER
DOWENHFFTE D, FEBRIC, Weissleder HIZ~ T AEKNTOT T T4 5= a D
BRHcBWT, 7 b7 VU TR 10,000Da L LD 7 BT %2 M U EAASEL 2 &
T, MAEFR TOWERER OIER, SIS OM Ea @A L T2 ™ (Figure 41),

< 9 2R TDClick-to-Release TzOMPREDRBZE(L SN VIR
(’:;:‘)—Qwﬂuorophore 10 3 @ 19*FT2 (%) 100~
o INDFTz M 10 kDa dextran-Tz
80 -
_”J\O—C:> + or g 1
. AN 10 kD t -
Antibody-TCO <N=N\>_©"”“ (—)fluo?og ore %‘ 60
10 kDa dextran-Tz 5 40
o 0.1
Q 20 1
%g 0.01 - : : : , 0l
~ 0 60 120 dextran DMT
(== Time (min) Tz

Figure 41.26 & 27 DFFAIC K DT 7 by UALBEERE AT 7 VY Gal-Tz DAk,

LosL. AEFZE Tk, MR ZARIST DB D L0 &, BEH AT 2 I K D8 T
NT DR OERICERZ YT TV, bLES Ao T 7 F kT b
TOVERWD L BEHT AT I VICEOESFRBEASRTLEY, EHT7 LT IO
FEHORER - RNBNREIC BT 2 Z LRSS, Lo CAlE, T 7 kT b I
YOENTEEZUET D L) R LRI TN & & L,
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2-4. B 7 U v 7 RUSIZ X BT VT 2 v OREBIE A

P 7 0 —7 1 B X Gal-Tz 25k L. AR/ T OERETT Licizd, 77
IUERWERFICE T, 3.1 2 MUET VT I ISk L TERE®E S 2 & T,
TCO BHWEHT VT I 2B LTz, £7, & MILIET V7 I LT 15 F&D TCO
EHPEHIER Y 7 —7 1 % 10% DMSO K¥EH H1 37°C T 3.5 ReffEM S ¥ 72, BUSHE T .
Amiconl0K (2 X 2 BRAMEIEIC TR L, /018 10,000 L FO/Ng1E2RELTZDODL,
MALDI-TOF-MASS IZ X0 77 X D418 % HiE L7z (Figure 42), SSREIDOT V7
Doy EN 66.5 kDa ThHoloDIZx L, FUSHE T#IZIE 108 kDa 2 B — 27 DIHR & 15
DFAF =T 2B T2 EMOET VT I 14514720 1 12 [E OB A& L7
Glycoalbumin-1% 157-, Z DOFERMND, 80%REE DL TT V7 I OFEHEM I HEIT L

oo a(2,3)-

»’ P IIUE
?9
'” @ ?
N,

o N’\/NW
Il
HzN\ ﬂ@ﬁ “ﬁ
H,N ,:;%/NHZ CO,Et
HaN— ; —NH, l
HZNZN NH, T2 DMSO/H,0, ‘
37°C,35h
PIVT=EY Glycoalbumin-|
12D a(2,3)->771) UL
MALDI-TOF-MASS WESRISED

66.5 kDa

a(2,3)-¥77J)ut

\)& 2 BETPILITZY
HZN—::** i ZE80
Albumin
108 kDa

Glycoalbumin-l

70000 110000 150000 (m/z)

Figure 42. TCO & A BB 7 v —7 112 X 5 7 V7 2 OREHERR & MALDI-TOF-
MASS Z3#71C & 2 KRS IB R
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e ENbnol, FEHEEM T v — 7 ICIMEONMMEEZRET 5 L. IZIFTEENICRIEG
BETL T eEZLN, B 7Y v 7ﬁm@ﬁm‘li%mﬂ§%ﬂ@ %,

IHiT, Ta—TOEEEHIRT S LT, FEHEHEMOMEEEHIEATREECTH o2, Bz
E, 7T K L TRKR 1T E OB 2B+ 5 Z LI ksh Lz,

T, Glycoalbumin-LiZxt U CHESHAZ R/ 727 7 VU Z{EH &% 2 & T, Cleik-
to-Release LN HEITT AR T H L E LT, VAT AT TV (DMT) XEvy
U —ARWRERT T ENMBNTND Z LD ) Glycoalbumin-1iZx L C DMT % {EM
SH, TVWT IO TEOBDEZBIT L2 E LT,

£9°, 10 [HOMEE ZEM L2k 7 /L7 2 > (100 kDa) (2% LT, DMT % 50 &

(TCO IZxf LT 5 &) IRIML, BEHY U — ARG %k A7 (Figure 43a), = OFE,
MALDI-TOF-MASS Z#HW T F&DZEbZ B L, ZDO0F&ENPD Y U —AFE %
B L7 (Figured3b), T O#ER. SUSBHAT 2 10 012121%, FEHT L7 I ATIERG L
72 10 EOREBHD 5 B, YT D 5 HOEHEZ Y U —RA9 52 LN TE 72, KE 10

DHUBEIZII D T EOEITIZE A ER N1z LD, ok A B AN ERWY
a) a(2,3)-
VP UL X2,3)-
Y7L
;i; %9
i \ J““.‘ i
N __N
o Y e
o< DMT &
DMSO/H,0,
37°C, 16 h
Glycoalbumin-l Glycoalbumin
1018 £ 7= 13178 D HFEDD
a(2,3)- 7)) bRERIZED a(2,3)-¥ 77 UL RESR &
b) 10E0HE ° 17EOHE
W W
X RARS50%DIEH & K RR4s%DIEH A
| yy—= [ YY—=
iSiiEa} s (5)

Figure 43. 7 /L7 XV OFEHY U — A& & MALDI-TOF-MASS 7347 )10 f# & 72 1%
18 O KESE TIERT L 72 Glycoalbumin-1 [Z%[ 92884 U — % b)10 @@ﬁéﬁ@%ﬁ@ﬁ
$HY U — ZARUGS O RFRREE )17 [H OB O A ORESL Y U — Z UG O FERE R
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ERTLTWeZ Edbinolz, fiWT, 17 EOREHAEM L7z T U bR L7 2
AT LTH, [AROFME TR 274 L7 (Figure 43¢) . FEEMIE OBz LY . 7
N7 S R E Y SRR G 5 TR 2 0 SUSPEIC B R bR S & TR ERT:
P, BEHY U — ZROSIE DT 10 5358 T A5%REEEIT L2 2 & h, FESE OIS & 5
ISR A~DEEITIZ L AL E RN -T2, DOFD, /ANy 1O TCO FHER T HiLThEsH

TOT I RENAFICELARETH Y, FEHEEEZ BIN S8TH BUSIIER# Ly
ZEMbhrol,
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EEE BESAMT R X RIS O/RET
3-1. 7 T 2 a fCOFEHA TR 2SS O

4Bk L 72 Glycoalbumin-1> TCO SAZANESH Y U — AIEMARFFL TV D Z L 3R T
7oie®, FNWTHT 7 N ALEEEEFE T 57 N7V Th 5 Gal-Tz & AW T BEEA T
AN DOBRFICE -T2, 22T, MInDOEITEZMRT D HiEE LT, i ERE,
MALDI-TOF-MSZ X 543 &b 2 Bl52+ 5 Z & & L=, Gal-Tz & Glycoalbumin-1D )i
IZBWNT, ﬁﬁ%@ﬁﬂﬂ}if%ii DR HEITL, He< VU —ARISOEITNEWVESITIE,
FOSHENHESA N K0 3 FEREIN L, SOSHEBICIIRESEY U — A2 X0 &0
YL AR TED &ﬂ;ﬁf—*fbto

12 {E D a(2,3)-Sia HH % EAf L 7= Glycoalbumin-1 (/71 & 108 kDa) (2% L T Gal-Tz %
60 S G S (TCO IZ%F LT 5% H:) ., MALDI-TOF-MS (Z £ ¥ Glycoalbumin-1 ® 7%y 7
DR ZE L7 (Figure 44), £, BUGBALA 5 0% I121% 118 kDa, 10 43#£121% 127
kDa #THmR & T 550 FA A =2 ZZnEEII Lz, FiH—2 Oz XY 2.0kDa

DFEPEINT D2 N0, 5K S, 10 0%ISIX 100K Z 7 Fiv
15*}%&7&7»7 SUATIMENTZZ ERHBLMNE T, — T, RUSBIRAT 30 431
125kDa, 1.5 RfE]#4121% 123kDa, 3 Rfil# 1213 118kDa, 4 RFf##£1213 112kDa, £ LT 16 Hif
M%ICIT 0 78D 110 kDa TR L7z, — 200> 7 UV IEHHO Y V — 22k - T,
RN 2.8kDalib 95 Z LoD, BURBAE 10 3% 005 16 Rl £ T, v 7 U AbkE
HOMEDNV Y —AEINT-Z ERHLNE ST, T, 12 (&S L 72 Kilia2,3 > 7V
NMEBESH D 5 B Ic U725, 2F 0, aR3)-V7 U L 12 82 &L 7=
Glycoalbumin-I %, o(2,3)->7 U /WALFESH 6 8 - KT Z 27 b 2 U LFESH 10 [ O FES &
— %A 3% Glycoalbumin-IT ~t 2L X5 Z LN T& 7=,

VL EDOFERNS, Glycoalbumin-1Z %9~ 5 ST 1T 2 SORITIBWTUE, Bz e b o
FEINAS 10 55 LA 80%LL D% CHEATT 5 —F, BHHD U U — ZWFRIE 4 B C 50%F2
EOMRIZE EEDHZ ERDoT2, DMT OBAIZ Glycoalbumin-IDOFEEHEA %K% 10 {1
6 17 IS L THRIGHEIC R E REEN -T2 b b, Glycoalbumin-I = TD
WEGEAT T8 2 BOS DS EE BN T, TAT I v EOESIC L A SRR L5 5 e EA
TRV ERTTIRBEIN TS, — 5T, HHY U —2ADRBEIZEWTIE, DMT &
77 M UEHEH AR T 5 Gal-Tz CTRERE(MNR N2 &b, T 7V EoE
BHEN Y Y — AR OEEICRE BT L 2 LRI, MlakHCamicnNTco
FESEHAT T B 2 BUGT HBRICIE, 50 FARECHRE 2 =0 CQRENBD 75 2 L 2B &
ToE, ZHTFERISTH D REHEMAMBEREFIC LY RVWHERRDO NS, Lo T,
Glycoalbumin-I~DFESE DO FNBE A DT H 10 5 Toafl Lo AR RIL, AERNEIE~DE
BlZEBWTHANZE S EHIffEN D, —FHTHHEY U —ARE, o FBKRT :t?iﬁb\f:
DIREIRFE T, —BMEE OIS & 28T LT L E ZIERRORE & & I
17 %, £oC, MIRTH 5 WIZEMWEN TORISOETHRIIFFTE 5,
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a(2,3)- a(2,3)- _
P YU HASOEVIUE

e =0 .o
RN

o< Gal-Tz
DMSO/H,0,
37°C, 16 h .
Glycoalbumin-I Glycoalbumin-Ii
12{@da(2,3)-> 7 Ik 6f8da(2,3)-> 7 U ILEHEE
YESE (A 10BDAS D kI LEE TSR
108 kDa 0

(i) 0 min /\
118 kDa

0 5 mi ‘/,——I—\ Glycoalbumin-|

(e min 128 kDa

A>3~V ILE
FEREDIES
(iii) 10 min 125 kDa
(iii)
(iv) 30 min 123 kDa
(v)1.5h 118 kDa RIS
(vi) 3.0 h 112 kDa \ a(2,3)-vy 7 ULt

fEED U —2R

(vii)4.0 h 110 kDa

(vii)
(viii) 16.0 h,/-'—\

100000 120000 140000

(m/z)|_Glycoalbumin-Il

Figure 44. Glycoalbumin-I7)> % Glycoalbumin-II-~DfEEH 1T 1755 2 s & MALDI-TOF-
MS (2 & B BUGBBR 1) 043 (108 kDa, Glycoalbumin-I), ii )5 45(118 kDa), iii)10 43(128
kDa, RHREE), iv)3045(125kDa), v)1.5FFRE](123 kDa), vi)3.0 FFREI(118 kDa), vii)
4 [F§[#(112 kDa) viii) 16 F¥fH(110 kDa, Glycoalbumin-II)
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3-2. BT WALEW A T T BESHA T 2 SO 00 3 B R i) 7 i A
22k CTOMMMNITEZRISOREEICB O TIE, BHET LT I OB SR
U U — ARG OMEITEA W Z BB Uz2y, SR B8 A R 2 SO o0 3 B R o
TIT 4 TIEARY, 2L, BEET7 LT 2 ETOERMARKIGEBIIARNETH 5720 T
Hb, Lo THEHMITEZOETAKNE LT, Bk L-EE2 2 a2,3)-v7 Uik
T T L/ Ny 28 & Gal-Tz 8] T Click-to-Release it & 1TV, HPLC IZ Cilizg O
RISE L OWEHEDO Y U —AREOM#ATEABIE T2 2 LI Lz,
FTRFCHODILEYZ RO L S IZEKR Lz, a2,3)->7 VLT T VL&Y 28
WL TIE, AT REETHHLATF LT ATV 23 I L THESET VR 5 e 88
(Figure45), [ith 3 REfM#% D HPLCIZ X 0 B DL AR L, D% HPLCIZ LY
HAEEL 7=,

a(2,3)
-sialylated

DMSO/MeCN

70°C,3h
55%

HN

OJ\OMe

ET IS TF 28

Figure 45. A F/L =27 )L 23 LFEGT ¥ K 5 D SPAAC ST L D a(2,3)-v 7 U LAbHE

PET LB 28 DERL

Eio, BRI EIREO Y ) —RERHTHD a23)-> 7 U AALHEET I 2 291250 T
b, AR DBCO 72 > 3 EFEHT ¥ K 5 @ SPAAC SIZ L » TRIERICARK L,

B a(2,3)
2| sialylated
’:Z.' :
)
o r 5
. “) DMSO/MeCN ] | R
HNT \n’H;n/ 70°C, 3 h N N N
/\/
O o O 55% HoN A N
ey
DBCO7 > 3 HEET I 29

Figure 46. DBCO 7 X ' 3 L HESH T 3 N 5 D SPAAC ST K BT 2 2 29 DA
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HPLC (ZCHEE L 7= (Figure 46)

AR LT 5128 & Gal-Tz & W C, BESHATIT R 2 SOG 2 3206 L 7= (Figure 47) .
ABRISTIE, 28 & Gal-Tz OFUGIZ R Y, AR REZRBE L CHEHET I 29 0T 2 |k
VIARE Y XU 30 BENTENERT D EBE R BND,

a(2,3)
-sialylated

a(2,3) 2 m
-sialylated
»
’ (Y
N
o L .
N
N, NH
oo I
o N/\/N\n,é\)\n/N N o 10% DMSO
H &l O in Hy0
+ [ |
oﬂ 37 °C, time
NN
HNJ\ NYN
07 0OMe Me
ETILDF 28 Gal-Tz _

a(2,3)
-sialylated Me

»n
-]
Click-to-Release O }.

H I N
N
>t
00 )

UU—RHEHET I 29 SEOE

Figure 47. a(2,3)-> 7 U /WALBEHTE T /L1L &%) 28 & Gal-Tz [ T? Click-to-Release i

Z DORIGEDOEEITZ HPLC (2 CBER L7= (Figure 48; T4, 5 7 2:4.6 x 250 mm
Cosmosil SC18-AR-300 (Nacalai Tesque); solvent A: H O + 0.1% TFA; solvent B: MeCN + 0.1%
TFA; gradient: from 10%B/90%A to 70%B/30%A over 20 min; Jit#: 1 ml/min.), 3. €7 /L5
- 28 (200 uM)IZKF LT, Gal-Tz (1 mM)% 10%DMSO KA TG S =& 2 A, Mk
Baa% 0T 72143 C 28 DE— 7 NRERITIHA L, KIS0 Z B CE R2)oTz, £
2T, Gal-Tz DJEE % 28 L[FEED 200 uM ~ & R CTHigf 21172 - 72,

ET V53128, Gal-Tz D B — 7 [ 3UGBRAATR 1053%% £ TICKE DDA L7 2 L b,
— BB H OISO IS D BERE CIRIEFERM LIz Z &R bhoTlz, —FHD Y U —RK
JRIZEBWTIE, BUGRIAR DT 2 1 tklc, VU —APEHT I 29 D — 7 2L, 10
DHETICE = NEEIT AR L, RBIOE—271% 240 5tk £ TR I RERT -,
T2, OS5 FITRHENTZE—2IZB LT 240 0tk £ TRERIC L TIRA IR L2720,
ARE— 7 ZFERFICERT O X AR 30 ThDH EEX bz, EBRICRY—7 %5
BUESIMS T L7 & 24, 2t —HT 20 A4 v—2 2R Tc&r,

INHORERNS, —BEMEHOMIKGE “EEHDOY U —ASICITEEDOEND D
7= DA A Z BRI T TRETd 5, 13.5 DD —2ZICERT 5L, FUSEE 1 H0%ICAER
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Absorbance Absorbance

Absorbance Absorbance

Absorbance

Absorbance

Absorbance Absorbance

Absorbance Apsorbance

(254 nm) (254 nm) (254 nm) (254 nm) (254 nm) (254 nm) (254 nm) (254 nm)

(254 nm)

(254 nm)

EVE DAY 30

T IR 29
. ! calt: | TCOEFLHT28
40000- (j) | 1 240 min
20000 J\
o T T T T T L T L 1
8 9 10 11 12 13 14 15 16 17
400007 ;) — 120 min
o T T T T T T T T 1
8 9 10 1 12 13 14 15 16 17
300004 (h) — 60min
20000
10000 J\/\
o T T L T T T T L 1
8 9 10 1 12 13 14 15 16 17
20000 (8) — 10 min
10000 NL/\—
o T T T T T T T T 1
8 9 10 1 12 13 14 15 16 17
200004 (f)
10000+
o T T T T T T T T 1
8 9 10 1 12 13 14 15 16 17
20000 (e) — 3min
10000-
0 T Ll T T Ll T T T 1
8 9 10 1 12 13 14 15 16 17
20000—_ (d) — 1min
10000- M
0 T T T T T T T L] 1
8 9 10 1 12 13 14 15 16 17
40000+
1 (c) S UHRY 2
20000 7 S VAR 29
o T T T T T T T T 1
8 9 10 1 12 13 14 15 16 17
40000-
{ (b)
20000 TCO ETILHF M
c T T Ll T T T T T 1
8 9 10 1 12 13 14 15 16 17
80000-
40000_- (a) Nal-Tz
'8 9 10 1 12 13 14 15 16 17

Retention time (min)
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Figure 48. €7 /WLE&W % W T2 BESH AT 7 2 OGO HPLC 04T a)Gal-Tz A5 4E i,
b)a(2,3)-> 7 U LT T LA 28 ¢) U U — ZHESL AW 29, RUSBITAT d)1 %) e)3
43 )543 )10 43 h)60 57 1)120 47 j) 240 531281 25 SUGIEENZ D HPLC 34T 5

L, 10 3BNORAICE—7 BB LTEY, AE—7 B3 MFRETHL EEZ NS,
I TRLNE w23)-VT VIMEET VLAY 28 L7 I 29 OV —J EEEZ ENEND
K] & S CHEH L, BROGSBHERAETO B — 27 g & g4 5 2 & TRISOETEZ 77 7k LTz

(Figure 49), E7 MEEMTOWTIE, BOSBIZE 10 43% £ TIZ 90%LL B3O LTy
H—0C, TI VAR LTI, Bl 10 501218 40%FEEAER LT-D b, 240 43 F T2
&I SO%REEFE THML TCWBZ ERHL N5 T2,

1.04 A TCO ET L5 F 28 D RI/VHIER

09 o T3 UL 29 DM

[28]:/ [28]o

[29]:/ [29]o

0.09— T |

I T I [ I I [ I T
0 20 40 60 80 100 120 140 160 180 200 220 24.
Time [min]
Figure 49. €7 /L TCO %3 1- 28 & Gal-Tz % F\\ = BEEHAH T B 2 SR OB,  [28]=t4y
BT 528D — 7 Hifb, [28]0=040C81F5 28 D — 7 [, [29]=tI2BT 5
29 DV — 7 [HfE, [29]0=0%312BiF 5 29 D — 7 [HfHE,
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Weissleder 51, Click-to-Release DLl 72 S HEREICSWT, UTO XS ICHBLTWA
M (Figure50), TCOIZXf LT Tz MEMT % &, #8255 Diels-Alder SIS + ¥ Diels-
Alder BURDEFETHEITL, —20OA I UHEEEZ D 24-U RrE U X URAERT S,
BT, 1L,5-YE Fube 2o~ B edhiE, I— A — MEROBBESKIS T < &
FHETT D, —HT 45 Vb NREY XU ~RBIE 5 & BEERSITET LRV,
WHRA~OERMIZEY 24-P FrE XD 2RRALT 1,5-Pe Ry X e
HUHENHD, ZHHD45P RebE U X0 nhb24-U Rab ) 29~ 8 b
I X PESRAE T Tl — RIS,

INEEE L THEHO Click-to-Release UGNMIDWTELET 5, MIGHHIAE 10 43 E Tz
A0%FEE Y ) — R SNIARMICE L TIE, Bl 15-Pe Ra ) 20 2fH LT,
T EEMMEIESET LI B2 bhd, —HT, 10 %15 4H#Faﬁ?‘ﬁ&:7b>oj‘ff%/za:
VU —RASHEABMICELTIE, £F 24V FrE Y FYr~L BIEL LD
TLEEYY—RTEF 15-PVE FREY XV ~OF R 2HETY U — 255 ﬁbt
EZENRIBEEND,
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KD i S CIEM LB R A RS, DE Y. BTN T 28 7
I% Glycoalbumin-IiZxf L C Gal-Tz 7213 DMT Z/EH S 720, li#& OINERE R L O
BESHY U — ABBEDO R E TN TN FICER L7z (Figure 51),

EE(TCO) HE(T2) IS Jy—2= stod
n
»
— ] 109 2409 LUA ,’{"
:ET)l//J\ﬁJ\¥28 Gal-Tz (90%) (SO%J'XJ:) j\ HM | N‘N
o NN N N
H o ‘o O
Glycoalbumin-l DMT 10 A 10792459 °§ﬁ
y 7 (50%) o
T £ T 28
Glycoalbumin-I Gal-Tz 105754 2407 A
(80%) (50%)
‘ N)M:N "§
- TCOETzOMNRM (G EDIBEICEHBMRCHET Nt N
SHERED U —ARMGEREICHEENDS e v
—Gal-Tz& D HEDMTOAD U —RIEHIDLE (2409 vs 109) Gl Ibumin-I
—Glycoalbumin-ICR/INAF& 06 U U— ZIREAET (50% vs 80%) DMT  Glycoalbuminl — Gal-Tz

Figure 51. PESA AR 2 SIS O M 5L 0 E

FT. MK OEBSICERT 5 L, &2 TOFEMT 10 5 BANIZISPIFIETER LT D
ZENLND, 2F D, Glycoalbuin-I~ DO MSIZEBWTIET L7 2 R0 JE 2 OO
WBEZRELSZTT, DREIIEPEITLTND Z EDVRBIND,

— T, BT WIS 28 & Glycoalbumin-ID V UV — ARG & HEET 5 L P AF LT B
T & Gal-Tz U Y — RBFET DD S0%FEEICE £ > T\ D, TS 05H X
HEATT D LW D FESIT. Glycoalbumin-I LD U ¥ TER S 7= TCO & ARSI LT,
ZO7 X RS EOAEIZE D O TSR ET L TWD Z & 2R L TWD, Fim C
WA@Y . B Uy 7 ROSTORERERMTIE, 77 I OIMINTAES 5 U 2o
ERMICEfi S d, Lo T, Gal-Tz OMIIGIZE W TS, RN T 7 & AR5 7
TORIGER DT, NRIIKIENEIT L EEZE XN, —HTHEHY U —RAD%h=x
D SO%FREICHE E > TWVDEN, ZHUIX VXV EREOT X BRAHORETH DL LE X
TW5, FTIGHENS, VU —AEORIEOFRRNA T E Re ') ¥ ¥ o B itk
BECHL Z EITHONTH S, PFEHEM SN TND Y U OALEICI CTEFEOT X/
FRIBHIC K DR BN R D20, B LN 45-Ue kv U4 Yy (VU —ARGER 2
HRW) ~EHSEEEZITAGAICE. VY —ARSHBEIT L2 E RIS, Z0
fEF, 2B ETOY U —ABEN 0% REICHE-T-EEZ HND,

F72. Gal-Tz Z W72V U — ARJEA 240 53 TH#ATT 2, DMT OHAIZIE 10
DRRETCRIGNIEE A EEET D, ZHUET 7V OERIC LD ZEZTHH EEXD
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b, FlFEERRICBUCHEIENDEZX DL, DATFALT NIV OBEEITIZY U —AN
AIRE7R 1,5-Vk KRB U XU ~ORMEAN LY BEITTH720, U U — ARG N
EEZLND,

THHDERENS, FEHMAT R ZISIZB W T, BET V7 2 v Gal-Tz OIS E
W TSR OSLARRE S OB I A H AT 10 0 NS IIEG S 588G LT, ~ U A{ENT
P& 2 Fhi s 2 BR2IE, o FRIBOG TH 2 mHE OB @O O E 2R3 2 & AR
HHENDZ NG, ORI ENERNTOFRAICEL TWD Z ENRB SN
%o —HTU U —=ARUGDTERMITIX, 4 FEEUL EBSBE L 2508, VU —ZASITE S+
TORRNERD T EDD, KN TORISIZE W T HARRICHET LT W e E X b b,
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3-3. 1 T OFEH AT T 2 BUS OB

Glycoalbumin-1 & Gal-Tz OS2 BUSS+ 53 IR OSHE Z2 "3 Z E R B E 72
STeDT, L 0EWIRNZ B L 72 BBEE CORSMT TR A SISHRET 0w, ~ U AMik4E
OSSR & U CHESEHM T B 2 UG &2 i LTz, ~ U AMRHIZI3Rk 2 2B R - E £
THY, HPLC I L D U U —APEHOM S, MALDI (Z X BT V7 2 v D0y &2k
DOBPNIREETH D, F T TARMRFHIIBUVITIE, Tetramethyl Rhodamine; TAMRA {Efifi i $5
7 V7 2 D SDS-PAGE f##r & FIV T, TAMRA D/ ROALE DAL 5B T L
TIVOTEEEREL DL ZE TRICEZEMT S L& Lz, RFEETIE, miEdho
DAL FAF/E T T, TAMRA a;‘n%%%ﬁoﬂgﬁﬂi#ﬁfﬁﬁw L UDHESN Y ROIITD
W TEZCEBIETE 5720, ARFHIE L TWD B 2T,

3 TAMRA Tf&fifi L 72 TAMRA-Glycoalbumin-I135 X O TAMRA-Glycoalbumin-ILD 5
RIZET LIz, ETTAT I LT 2.5 %&ED TAMRA-A Y 2> A X R AT )L (SE)
% PBS/DMSO R, 37°CT 100G SH-0h, [RAMNEIRIC TRFER L, MALDI-TOF-

\ZCHERRD DSy 182 HE LTz (Figure52,53), 7V 7 X > O% 1) 66.5kDa Th 5
ZxF LT, BUSTRICIE D T8 67.0kDa THoT=Z &nh, TAT I —41%70
%8 (D TAMRA T{Effi L 72~ TAMRA-albumin 7375 5 #17=,

NH, H,
H,N NH,
TAMRA-SE H NH,
H,N NH,
DMSO/PBS, 37 °C A o

10 min

TAMRA-linked Albumin

67.0 kDa

Figure 52. 7 /L7 X > O#ER UG & MALDI-TOF-MS 734t
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5t T, TAMRA-albumin (2%} U CHEBERT 7' 0 — 7 1 & 125 &EH S ¥ 72D H MALDI-
TOF-MS |Z T TAMRA-albumin O %82tz BB L 7= (Figure 53), TAMRA-albumin
& (67.1kDa) 1Zxf LC, ARMDL 18l 110 kDa ~ LN L 7= 2 L5, TAMRA-
albumin —73 72 ¥ 13 fHl DS TEAG L 72 TAMRA-Glycoalbumin-1 731% H 7=,

o(2,3)-
Sialylated
? ¢

N’\’"Tf\n’ g i
NH, H, |||

H,N NH,
H2 NHZ CO,E

H,N NH,
HN  HN DMSO/H,0,
_ . 37°C,35h
TAMRA-linked Albumin TAMRA-linked Glycoalbumin-|
110 kDa
/\/\/\m / ’\/\\
/ \\\«L\ / \\
7 '\\ m%s/ \
‘‘‘‘‘ ;/I '\\’ ) //\/ \
2 Ff /\/\\N/ N \\W
w// \
\
\\\w@g
L e

o
40000 50000 60000 70000 80000 50000 100000 10000 120000 1300 00 40000 150000 160000 170000 130000 150000 200000

Figure 53. TAMRA-7 /L7 X > O v 7 U )LALFESHE & MALDI-TOF-MS

A% L7 TAMRA-Glycoalbumin-I & Gal-Tz % I\ C, i o COMEST T 2 UG D
ez -7 (Figure 54), £, TAMRA {&ffi L 7= Glycoalbumin-I (20 pM)(Z%} L C,
Gal-Tz (1.0 mM) % 15%DMSO/~ ¥ A IMiEH 37°CT 1| B RUS S W70, SO & OB

W T A2 bR = L C LA %Z SDS-PAGE IZCHltL, Sohni=7Z L EZnEh a)
Coomassie J4f% b) TAMRA Oz Yl & CTHIEE L7z, Lane 1 (213 ¥ o /N7 EAEHERUEL, Lane 2
213 TAMRA-Glycoalbumin-I, Lane 3 (Z/% TAMRA-Glycoalbumin-I135 & O° Gal-Tz @ ifi. 1 [
Itk DB E V72, TAMRA O Y K O #8142121% ChemiDocTM Touch (Bio-Rad)%
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Blot/UV/Stain-free tray with Pro-Q Diamond D& THW o, #ER E LT, KUSHTOREHT v
T IV DEIN FAY 75-150kDa ISR SN OCH L, T TORISE DY T
ST R RONLE O 7228 b &2 7R S 72> 7= (Figure 54b) . Z Ui, HEEHAHT B 2 6
IZBNWT, BFEEMDENNSNZ ENFRTHD EERX DN, TRbb, Bk
BHOBAL, JTOPEHD YV V=X - T, RISHIER TOSFBEIZ2kDaTH Y, ZD
REOEZHRMNT 52 LITRETH ST,

a(2,3)- Lﬂ
Sialylated N
®¢ H

? Y

I e

Me

Gal-Tz,37°C, 1 h
A2 SDS-PAGEIC & %

) TAMRA # ¢ D #RE
in blood
TAMRA-
glycoalbumin-I
. .. TAMRA Fluorescence
(a)  Coomassie staining (b) (ex/555 nm; em/580 nm)
kDa 1 2 3 kDa 1 2 3
[——)
250
150
100
& 75 | -
4
5 (W)
30

Lane 1: Protein Marker

Lane 2: TAMRA-labeled glycoalbumin-I only as a standard

Lane 3: TAMRA-labeled glycoalbumin-I and Gal-Tz in blood for 1 h
Figure 54. [ COREB A TR 2 )i & SDS-PAGE % F\\ 7245 1~ 8L OBk

T CROBREICRICHEIT LT 2 L 2R T 5720, FEHZ 7272 DMT ZH05
BEHIEI D B2 72, §72b 5, DMT & OIS TIIHEHY UV —AUSIZ Lo THFENPRE
KWHTLH0HTHLID, HTEECOEZARICHRITTEDLEE X, TTIZZ 7 A
a1 CO DMT DOEUGD S0%FEERETITT 5 2 L 2B L TRV, Flx1E 10 EOpH TIER
L 72 TAMRA-Glycoalbumin-17>5 5 {HOWESH A U U — R L7234, 15kDa F2E5y 1 ENE
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bT2LEZONDTD, ZDnF &% SDS-PAGE [Z TR TE 2 & WIff LT,

JelE & L AROEAEIC T DMT & W7okt 2 Ehi L7-  (Figure 55), Lane 1 (ZIE& /3
7 EAEHESCE), Lane 2 1213 TAMRA-Glycoalbumin-I, Lane 3 |Z/% TAMRA-Glycoalbumin-I
B L DMT Ol s Ok, Lane 4 (213~ 7 A Mg & VW2, ZOREER, RISHTO
Lane 2 & ik LT, Lane 3 DS DO/ ROMBEINMEy FHA~BE L=, T742b
L, MATOREHDY UV —AUENEAIT L CTHEN Y U —2X Sh, BE#HT VT I 0401
ENED Lzt EZOND, LoT, MATOREHT LTI ETORHY U —AKED
AT 2R TE T,

a(2,3)- a(2,3)-
Sialylated Sialylated
¢ ¢ ¢ ¢
Il Il
‘ﬁ N-N 37°C, 1h |-
o< + Me—  H—Me
N=N :
15%DMSO |
in Blood -5
o
TAMRA- DMT i) TAMRA-
Glycoalbumin-I m Glycoalbumin-I
(FEHY Y —2R)
(a) Coomassie staining (b) TAMRA Fluorescence
(ex 555 nm; em 580 nm)
kba 1 2 3 4 kba 1 2 3 4
250 : |
150 Lan ' ‘
100 ‘ | I
75 ! 75 -

ati
50 .

Lane 1: protein MW standards
Lane 2: TAMRA-linked glycoalbumin-I

Lane 3: Mixture of TAMRA-linked glycoalbumin-I and DMT in a mixture blood solution

Lane 4: mouse blood.

Figure 55.1f1. 77 C? TAMRA-glycoalbumin-I1 > DMT (2 L 284 Y U — A& & SDS-
PAGE 2 X % S iB B
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BHE

HETIE, ERNEBETOBEHT VT R U FOFEBUCHNT, BT R E
B L7z, ABJSICME: TCO BEAMES T /L7 2 > Glycoalbumin-I5 L OBEHFE AT b7
Vv Gal-Tz 5L, WEDOKIEE T T A2d D0 E~ 7 AT CHEM L=, FEHT L
T O TREEBINT D Z LT, Fi OIS OB O Bk BRSO
ISETERR L, BEHMN B ZMISOMEITEFEIE LT, S 512, T /WL E AV COREHLT
FBEZIEOHEIZOWTHMAE Lz, TOME, AEERNTORIFICE L 7d OS5 E
EHLTWAHZ ENRHLNERST,

B—HiTIE, FEHT VT I v ETOREHEM TR ZBIKIC OV TR 2, S BICLRTNICHS
T CE DN T, HEET VT I MR ETIIN AL GBE BB S5 Z & A FHH L
77

BT, BB AKEORFICLER, TCO B ALHEHT LT
> :Glycoalbumin-ID A A FHE L7z, BEFIITodH %S TCO FHEARDEAITIL, cis/trans FHE
EIZEli 722 UV SRR & SR 7 BB L 72 273, TLC BEH @ 254nm O UV FRGHEE
& HPLC DR 7 EfAA by CHEZ AET 5 2 & ¢, MHIZ TCOFHEREZHES 2
ENTET, Flz, TAT I OFEHIEMRIE L U TG LI TCO-FEHT V7T & K7 m—
T EBERO DS TEBECTAR L, Gal-Tz ZHh2 5 1 RS CaRsl L=,

FoHiTIE, TCOMEHT VT & R u—TI12 KD 7 VT I o OMESES G % S50 L,
80%LL & mEh=RIZ, 10 HLL FOBEEAE T LT I VICEAFRETH L Z AW LNE LT,
S BT Glycoalbumin-1& Gal-Tz [ TORESSH TR 2 % FEhii L. MALDI-TOF-MS (2T
SRR B LT, TORE, Hic e EHOMNME HWEEEO U U — 20 ZBFED K
IEEENENMERTEIZ &0, BEHMATEICOEITL TWAS Z A2 FEFELTZ, &
bz, RS FDET MELEWEZ T, BT 2 s % HPLC ([Z Tl L7, REARR
& & HIT TCO-ET MLEY 28 & Gal-Tz NHE I T, UV —APESHERY 29 238500
T O EBYCETZ, 2, TRKRTHLMMERYSCRIET HE ) XY AW H R
MU, BOSEFERICHNT 2 2 LN T& Tz, £72, 28 & Gal-Tz OISR D3 A RN T OF]
HA~DOISHANIRHTEARISCHEEEZA LTS ZEEHSMNE Lz, fi\ TR 2RI
LB L LT, ~ U AMIKRF CORRE Fhia LTz, MIRIZE D MOAMS 1 O E
ZZ[E L, SDS-PAGE Lt N FOBIZIZ LY KILHI# OB I E 07y ' % iR
THHEERA Lz, ZOB, Gal-Tz Z W HEM I 2 ROSIcB W T, 821k
DA TR BALZ R TEX 20 o 72703, DMT Z AW BEH ) U — ARG TlE, #t 3
RBMES T~ 7 b L, BEHY UV —ARKISOEITZRE C& 7, koL HicL T, 7
N7 v ETOREEM TR Z S A A L, RN ~OIGH R CE DR R A 157,
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BB AERRHT CORESMNTEARE L ENBB DR

B—E T, BT AT v ECOREMS TR AR KT D D W idv v A MR TH
WITL, BERT VT IV OREEF A - B EETE 2o Lic, Lo T, 5
ECIIMIE R - BIR ORI 2 SUSH KOREH T V7 X v O AN B 2 Mt L
77

i MERRERE TORSEM TR ARG OB

1-1. HepG2 73 AR ZR i C D BESA S 11 2 Bt

BESH T L7 2 v OAEKRNBEIRISICR DA, £ I3 T OB B 2 RS0
BEHZEF LTz, T TICFM TR L 51, HT7 27 by AbiESERESE T v 7 I U1,
ASGPR ~D5EWFHAVERH 2 L THIRMNICER D A E ., REtE 2T -0 BIgiE 2 b HEl
EhpEWfEcE s P koT, 72& xiE, ASGPR ZBEIREITHZ L NMLNTND
HepG2 fllfu 2% i1 C B RESH 1T 2 SOt % F20E L, HepG2 Ml & O EAEH OB b 28534
52 LT, BEHMITEAKCOEITEZHAET 22N TEDL LB X, S HIZ ASGPR ~
OAIEMZHERT 2 Z ENTEIUE, FEHEHT VT I OBEYEIORENRATRETH 5 =
EETRBTORRE D,

bz e, £9 Glycoalbumin-T 7> 5 Glycoalbumin-IT-~ O $ 5 fF 1F B 2 [ Iis %
HepG2 fFlgiAs AHIIETITU, BEEH T L7 2 v & HepG2 28 AIE & OF BAEFH OB & 8152
FTHZEE L, ZOHEL LT, BT AT I ENAKIGE O E/ERE 4, %k
AA=V KRBT 52 L L LTe, $bh, HOtH TAMRA T L72HESH T v
T X P AR U T RIS M E 21T O &, MR LR <A AR o RES T LT
SUDOHRPHNEICED, ZORET AT IV EEREA AV T LT, MEEND
FEAER ORI Zthig+ 5, ZOFE, 2 br—1 5L LT, TAMRA-Glycoalbumin-I
DHDOFE (% Fhi L7220 54), TAMRA-Glycoalbumin-II O %% 5. (7 K%
Feli U ToBUOSE R DEME) 281452 L & L,

£, ABFNIHV D TAMRA EffifEgi7 L7 2 v 24 L= (Figures6), 2%V, &
R D 13D 7 U ALKES TESG L 72 TAMRA-Glycoalbumin-I (110 kDa)lZ %} L T Gal-
TzIZ X DT 2 s % 7 7 A afiCFEfii L, TAMRA-Glycoalbumin-I1 % 55k L 72,
MALDI-TOF-MS (T & > TS 2B L2k, SOGBIAGTR 30 43#(213 124 kDa £ T F
ThHFEBEML, TEOTZ 7 b ALREENEA S, £06 16 REfEZIZIE 112
kDa £ CHTENED L, SEOTT VIALBEER T VT I Uohb it sz, £-7C, 13
fE D7 U ALBESE %2 Ff> TAMRA-Glycoalbumin-1 705, 8 fEHD 7 U L LhEHE 7 ED
BT 7 kLB % 1> TAMRA-Glycoalbumin-TI & 84/ S % — 0 228 F L7z,

62



a(2,3)- a(2,3)-
Sialylated Sialylated Galactosylated

s =1 Q)

g ¥

DMSO/H,0,
37°C,16h
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Figure 56. TAMRA-Glycoalbumin-1D 8411755 2 )& T % @ MALDI-TOF-MASS 47
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T T U UL BEEH % FF> TAMRA-Glycoalbumin-I1 & %7 7+ L /UALBEBH RS A LT
Gal-Tz # H\"T, HepG2 7 AsMlaF T CORESH T 2 SOG % FEhi L 72 (Figure 57), %
FTar he—E&HE LT, 7 VIHEHEHO A % > TAMRA-Glycoalbumin-I (1 uM)
F72IH T 7 N Vb % 8 FF> TAMRA-Glycoalbumin-II (1 uM) % HepG2 #HflaiZ
Beh- L, 37°CT 3 BFffA v 2 _— g > LEERICHERIEEZITV, DAMIRICHEA LT
AR % > T B T V7 X A HORBRMER IS CRIEE LI A k2 L 7= (Figure 57a,¢) .
Z I EH Hoechst #00t: (B244th), TAMRA #0O6 (#OGEBENEEHT V7 X V), UGB EiG,
~—VHl{§ %3 L7-, Hoechst 35 X O TAMRA 5 Y65 2 T, MR O A ZFEE L T
WG A T BT L2 (Figure 57e), & COEBRIIMZ LT3 EFTHOEM L, AE2EI
two-way-ANOVA % W CIRE L7z (¥*p < 0.01 ; ***¥*p < 0.0001), = DOfEF:, TAMRA-
Glycoalbumin-1 O 7D} & tils L C, TAMRA-Glycoalbumin-IIO D4, #EEN 6
EREEEREM L, AEELZR Lz, ZHUTEIER L72 XL 912, ASGPR i H 92 HepG2 #l
fia M8 LT g N OALBEH OBV EERIC L 2 b0 EB 2 bD, RWT, HEEE
itk L 72 TAMRA-Glycoalbumin-I (1 pM) & Gal-Tz (60 uM) Z##HEH9(Z HepG2 28 AMIEIC
Be b URBRIZEOR B OfRE - fiffT L7- & 25, TAMRA-Glycoalbumin-1 ® 7 & b L T
SR 4 (FRREHEIL, AEZ%Z7 L2 (Figure 57b,e), Zi15H OFEFR D, HepG2 i
38 B T O BEBAT 1R 2 BSOS ETT LICHEVY ASGPR ~DFH BRI L7 Z & A3 <
AR, VT, ASGPR A HepG2 #ifuZRifi COFHAAEHMI CTH D Z & ZRET %
72 %, TAMRA-Glycoalbumin-ILZ %t L T, BEGFHEFEAE L TOD)-F 7 7 b — X &gl &

(50 mM) #INL ClRBEDFER A FEhi L7z, Z DfEF, TAMRA-Glycoalbumin-I1?D 7D 5&
&bl U CH e BN L, % OfElX TAMRA-Glycoalbumin-I O A D5 & [RIFLE L 72
- 7= (Figure 58d,e), ~#li%., TAMRA-Glycoalbumin-II &~ HepG2 i@ O FH A AEH 23(D)-4
J =R Lo THFINLHERTHDL B2 HND, Lo T, TAMRA-Glycoalbumin-1II
I% HepG2 #fa i @ ASGPR EFHEAAEA L CTW\WD 2 & 2R T 7,

VI EDOFEFRITINZ T, ASGPRIZA T 7 by ML v 0B LG LTnh, 75 A
NEFMED = RV A b=V Rk~ TC, ZORX 7B % 3 S LNICHIaN~ & AT
EHLZZERMOENTWD B 22T, T 7 by 2 A9 5 TAMRA-
Glycoalbumin-1I1> HepG2 #ld-2H COMIMBRIELZBE L, 727 M ALiEHEZ AT 5
TAMRA-Glycoalbumin-II° ASGPR %/ L CHIFIN~IRVIAEN D DO ZfiET 5 Z & T,
I PR 2 3 B 0O HIWA BHE b 722 5 &5 2 7=, HERBEMEEZ VT, TAMRA-
Glycoalbumin-II®> HepG2 #fl il ~ @ i il J&) /£ % ## & L 7= (Figure 58f) . TAMRA-
Glycoalbumin-II (1 pM) % HepG2 fildiZ45- L, 37 °CT 3 Wil v Fa~— g 4%,
PBS ZHWWCHIfaZ e L7z b, LERBEEE S 60 5D L > X% T Hoechst &2

(BZ4uta), TAMRA 40t (BEHT V7 2 y), ~—VEBARE Lo, TOMKE, Mtz
& OFEIZ TAMRA &R RO Z & 225, TAMRA-Glycoalbumin-IIO | & A £ 53
FANER~E I IAEN TV Z &R Do oTz, T OfERIEL, TAMRA-Glycoalbumin-II
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(a) (b) (c) (d)

Glycoalbumin-I Co-treatment Glycoalbumin-II

J t Co-treat t of
HepG2 :}.' {" ‘:‘ } ‘:‘ é:,o g;;/cg?a?brﬂri?n-(l)l
cells o* > :} e + :} ‘ with 50 mM galactose
% ’4Y 2%

Glycoalbumin-l Gal-Tz

Hoechst
TAMRA
Bright
field
Overlay :
(e) () Glycoalbumin-Il HepG2
f cells
Confocal
:I ”’,O E> [> microscopy
80 Hkkk “g% image
[0] * % |
é % % %k % %
2s : Hoechst TAMRA Overlay
s
2>
<®
£s
'4_: =

Figure 57. HepG2 Hific 3% HF COMESF TR 2 KOG & Mifa & OFE B AEH FFH a) TAMRA-
Glyco-albumin-I (1 pM)?D %%, b) TAMRA-Glycoalbumin-I (1 uM) & Gal-Tz (300 pM) P 4L
2, ¢) TAMRA-Glyco-albumin-II (1 pM)?D %, d) TAMRA-Glycoalbumin-II (1 uM) & (D)-%
77 F—A (50 mM) DAL, e)TAMRA #OEED 7T 7, I REARMEC K 2 /e
TEDBIEE

65



23 HepG2 Mz @ ASGPR & OfEA A0 L CHIRNERICE Y IAE 7= Z L2z,
TAMRA-Glycoalbumin-II3~ 7 Z{KNC, ASGPR % /" L 7= FREMACN ~DEL Y iAF %
ZFHTE, RMSNTZOLITHEE~EBIT LIRSS 2 L 2R KR 5, UL RO
REV, MIERFTOTT U IAEHEENS T T 7~ U AL~ D FESH T 1T 2 i O
1T2FEA L, HepG2 MNAMMIFE D ASGPR ~DAHEANEH ZHIENAIRETH D Z L 2L
77
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1-2. SW620 75 AU HERe 2 i C DO FESHAT T8 2 SO

HepG2 M LTl BEBT A7 2 v L OB ARSI EL Z LN TE 2720,
R TIIBEBAH T R A ORI K-> T, AR ZED S LG8 VW THRET2 2 &
& LTz, JBIZRATZ Y | w(2,3)-2 T VAL L7 BEE T L7 X i SW620 ffifin A 5 < GEGk
T255T, a@3)-v7 UILHERET VT I L O OWEREE T T 7 b AL~ L
XML X THESH T VT X U TlE, SW620 M~ OBRVWERERIT R b D o Fieb b,
SW620 HIEIZ % L CHAIEH LT % > 7 U LAl Glycoalbumin-I %, > 7 U ALHEEE & 4
77 R UALRESH) B 72 5 Glycoalbumin-TI~ & #1525 = L3 TX UL, SW620 23 AMNE
~OFEAERIZIE S W TE 5720, JIFE L RIS LU TREEMN T B2 UG DOEITE
F TN SW620 73 A~ FE BAE I Hil4E 2 fat T & 5,

Z 2T, SW620 Mifakim LTy T U BB ORI & 2 D L 7 F T O TR D,
SW620 MR EIix, Kb a2,3)-> 7 U AL Z i+ 5 L 27 F Th D Galectine-8
DWFIFEBLL TWDHZ ENHE SN TS, Galectin-8 AL Fro—FETHY, 250
70 2 BEEHRRRGAL(Gal-8N & Gal-8C)BXTF RIZ L > TG L TWDH X T A ©— Mo
HVL 7 F A END, Galectin-8 DEFE L LT, Gal-8N 28 a(2,3)sia Hi#H & Fr R ARG 5
ZEIMA T, WOV I F o THLI EWVWH ZERFETFT LS (Figure 58), L7 F
D% <%, MIREFEEOFESY LI B DSMMAEERAZN LT, TV 7 FUBTEMEND 3
v N — I EEEIERT D o, Ko T, YT UIBEEHT LT R L SW620 A DR AAEM
IZBWTIE, ¥ 7 U MBS T L7 2 2 Galectin-8 2/ L CHIFR R E OB X 7 E L % v b
U— SRR 5 2 L THRKREICEELISN TS EEXBND,
AL OFUIEF

Galectin-8

W e

.~ W i - -~

Sl ANISINIG IO MMM

fEgEsy >IN0 8

Figure 58. Galectin-8 & > 7 U /MLHEEH 7 V7 2 v O EAEH

UbkoZua5EIC LT, LBIFEEREKIS, 7 U % > TAMRA-
Glycoalbumin-1 & 777 7 k2 UALBESHA G S L7z Gal-Tz Z VT, SW620 23 AR 1 ¢
DOFEST 2 pOG% Fhi L= (Figure59), £, FES{% £F/2 72\ TAMRA-albumin O 7

(5 uM) Z SW620 AR5 L, 37°CT 30501 % aX—3 g v LI RICTREEIELZT
VY, A SICHEA L TES T L7 2 ARSI TR LEg 2 RY L
(Figure 59a) , Z#1Z 41 Hoechst #00t: (B244t4), TAMRA =0t (HOGERREHT L7 X V),
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(a) (b) (c) (d)
Albumin Glycoalbumin-I Co-treatment Glycoalbumin-II
SW620 ® :;' Lo :} & %%
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field
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oxk :} >0 [> /\ |:> microscopy
- A ———g image
5 _ 80 lf** X‘
Q
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Figure 59. SW620 it 5% #1-C OBESH{T 1T 2 St & SW620 M & O AAEHFHM, a)
TMARA-albumin (1 pM)D Z~, b)TAMRA- Glycoalbumin-I (1 uM)?D 7%, ¢) TAMRA-
Glycoalbumin-I (1 uM) & Gal-Tz (300 uM)D HLALEE d) TAMRA-Glyco-albumin-II (1
uM)DZ, ) TAMRA #5877 7, I SBFHMETIC X 2 Ml RE OB
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PREF I, ~—YHEgEE R LT\ D, F£72, Hoechst 3 L T TAMRA H#:¢mH {4 4 VT,

NN O A 245 E L Tt E % E EfifT L7-  (Figure 59e) 42 COZEBRIIMNZ L T 3[BT
SENM L, HEZEIL two-way-ANOVA & N TIRIE L7z, (¥p < 0.05, **p < 0.01 ; **¥p <
0.001), Z®OfESF, TAMRA-albumin @%LO)%%{&F & tti& LT, 7V IAbBES TR L7
TAMRA-Glycoalbumin-I (5 uM) D4 WA, SOCEN 10500 BN LA EZ
%~ L7 (Figure 59a,b), L~ 7T, 7V /V{K#ﬁfé & SW620 Al RVVH AAE- 234 U
TWNWHZ LR TET-, —J T, TAMRA-Glycoalbumin-I (5uM) & Gal-Tz (300 pM)

ZHGEAYIC SW620 23 AMIIC G- L, FEROEAEL FEhi L7-F5 R, TAMRA #OCEBIZE
WTHOEENK 14 f5I2 U, FE7E% 78 L7-(Figure 59b), F7-xMR3FERR L LT, B
FHF R Z BSOS 5E T LTV D TAMRA-Glycoalbumin-II (5uM) DA% # 5 LI25E121,
HOE R 1/6 F5I2HD L, AEZE%Z 7R L (Figure 59¢), ZH 5 DK FN D, SW620 A3 AM
52 H ¢, TAMRA-Glycoalbumin-1 & Gal-Tz OB T 2 SOSNHEIT L, SW620 25 A
N ~OFHAEAERANITE 722 E DR RIB I ND,

Z 2T SW620 M~ DM AEAEA AT HHEK & LT, BEBA T2 BUSOEITIZHEN,
SW620 i & OFEF A S &7 U ALFESN Y U — A S b7, SW620 73 A~DZAfitH
HERARGEL< e 2 B2 605D, —HT, FllHEHEHT VT I EASNDE T T 7 b
SOEBEEEIE, SW620 28 UMLK L TV Z R E 2N 2 b ho TV DTz, 3T
RFESE & LT SW620 BNAMIL L DMHE/EMZAET 2 B2 005, 2F 0, FESATITH
RN E > T ED Z oD ENFIEZ 4, SW620 2 A~DOHAMERNIID b TN D
EBEZBND,

S 5|2 HepG2 A DSE & [FIERIC, L SEBATSEL 2 HV T TAMRA-Glycoalbumin-10>
SW620 Ml 7~ 5 MR EZ A Lz, 372 5H, SW620 MiflaiZxf L T TAMRA-
Glycoalbumin-I (5puM) %5 L, 37°CT3055A1 > FaX— 3 2 Lz b E SEEkeE
& 605D L X% M T, Hoechst #0t (B244th), TAMRA @06 (BEHT V7 IV), <
—VER AR L7 (Figure 59f), £ OfER, MIEZE L OEEIZIE TAMRA S06725 7 &
AT, AMARIEE L ORI O 2 TAMRA @03 @I Silz, O£ Y, HepG2 i &
TAMRA-Glyco-albumin-IIOF A5 O TIHIHEHT V7 I U SINIZRES 2 2 & &xf
MR, SW620 FliEEE | Z TAMRA-Glyco-albumin-I123 7341 L T\ 5 Z E NS E 725
7= (Figure 60) ,

S 5T 105571 - 30 551% - 3WfEE TO TAMRA-Glycoalbumin-I D 1 JHTEDRRIFEAL %8
£21L7- (Figure 60), = DFEH, 1078 L3002 2B TlE, JlE & L ARSI
JEJEL OFEIIZ TAMRA BOE B SN D —T5, 3 E%EF'W BT HBETIE, TAMRA-
Glycoalbumin-I73 N~ E TV IAEN TV Z &R bho T,

22T, FESEMITRRA RS AR LA RNBENC RSV T, BT VT X v ofiieiEE |
~OGATAFNEL LB DN D, ?5 Lﬂﬂ%ﬁ?/v?‘ L UPHIBEAIZRIE L TV D 5A,
BEGHAT T3 2 53K Gal-Tz & AP 2552 L 722 AU SRR TE 7RV, RPN C ORES AT R
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Glycoalbumin-l SW620
cells

‘:\ f Confocal

e > e

Hoechst TAMRA Overlay

Incubation
for 10 min

Hoechst TAMRA Overlay

Incubation
for 30 min

Hoechst TAMRA Overlay

Incubation
for 3 hours

Figure 60. 25 fS0AMEE % I\ 72 TAMRA-Glycoalbumin-10> SW620 % 5 C D FTE

ZBOSHEIT L2 & LT, BEET VT I UMM HEE St i, tofiggeoH
fa~EBHT 52 LixTEn, Fo, EMENCRY AT, RBETns0,
ZDEFOMEE R > TR > T 2 2 L dIfFcE v, Lo T, Ml LIC)R
TETDHEHT V7 I AR LT, B ARG Z EMT 5 2 EDREE L,

AfEFIL, Glycoalbumin-1% T SW620 23 A% S WIZHERIL L, Glycoalbumin-173
SW620 73 AUMIRaIEE EIZHE E - T D ITHESAAH TR 2 S 2 i T & 4ud, #haR L HEH
I EZLOE - IRNBEIDSEIT T Z L 2R LT\ 5,
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EH BN TORESEM TR X RS ORE

B HITIE, HepG2 38 XU SW620 73 AN o T OBESH AT 1 2 St 2 320 L,
D AHIERRFR O AL 2 WL - EBALT D 2 & T, MIRER TOMGOEITZFEH LT,
EoT, B EE TR, ~ U AN TOREMN I Z RS L ANBEI R LT,

2-1. = 7 ZARN D I H T OBES TR 2 s

HepG2 Mz W2t & BESHAT T 2 ROGIZ £ - T ASGPR IZxt3 2 AAEH %
B, BEPEEAEETE D Z ENRBR N, Lo T, vV AENTO VT U ILALHEH
PHHT 7 N NACHEEA~OFEHM TR AN LY, I SIE ~OBIh & e 5
bz, ZOBE T UIMLEEEN O T T 7 N BRESE O ZIZ L D HEE
RRIEDIRDDIGE~E VDL L TFRIND, Lo T, v U AEN TOREEMN T2 X
ISEERT D E & BT, FEHT AT I OERNEIREOELZBE L, D BEE~O
g, PEIERE OG0 b N ET L TV D 0 EMRET D, 22T, HHT LT I U OEN
BREA BT 5 FIENLE L 2 D,

DRTZF 2 1%, S EFEHT L7 I 2RI Uiz~ 7 A RNENIEAS A —2 0 Rk
BAFE LT D, ITARAMERICWI 2 FF> FL750 406k E, FBhidyt, dots bilcdrRs k<
L, ELEMRNTONY 7 7T 0 REGIZRE LT RN, &~ T AN
T, MWEEIL, RO A A=V T E2ERBTRETHD, FmChRLIZHEY,
FL750 TER L7-HEH T V7 X 2 Hlnic~ U ZAENEREA A — 0 72 k0, HEgH 4
— VNRFE LT RNEIREOEWZ IR T Z L ICII LT D, Lo T, AKIFEICEN
THREROFEEZHNT, KASMORREEABET L L L L, £7, ZOMRIEE
BrIZ V% FL750-Glycoalbumin-14 %4 L 7= (Figure 61), FL750-2 7 > > A I V)V AT
NET VT L AZK LT 4 HEEH S, DMSO/PBS IRATAEEF 37°CT 10 s S 7
?%H, AmiconlOK (Z TFRAMEM « Wy LR L7z, F 572 % 7L MALDI-TOF-
MASSHIE LV, TAT I 2 D4yF58(66.5KDa)h b UG 213 68.1 kDa £ THyfE25840
LTz Enh, EO#EEE%AE A L7 FL750-linked albumin Z §{#l4 2% = L BN CT& 7=,
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H,N NH,
FL750-SE " NH,
H,N NH,
DMSO/PBS, 37 °C HN N
10 min ]
Albumin FL750-linked Albumin
68.1 kDa

Figure 61. FL750 7 /L7 X > MALDI-TOF-MASS 34T

T, ZNETLERFEDOTIET, FL750-linked albumin (ZxF U CHESHIE A IG 21T -
7= (Figure 62), FESHIEMSGH D MALDI-TOF-MS HIZEIZ LV, 45 F &1L 992 kDa & 720,
FL750-linked glycoalbumin-1 D FESERf A2 9 5 & FH L7z,

9 a(2,3)-

»_‘ Sialylated
¢
”| O ?
N‘

@ﬁ .
<
DMSO/H,0,
37°C,35h

FL750-linked Albumin ' FL750-linked Glycoalbumin-I

99.2 kDa

Flgure 62. FL750-albumin-1 MALDI TOF-MASS % 19?
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S 512 FL750-linked Glycoalbumin-1 (Z%} LT 50 % &® Gal-Tz #{EHS® 5 Z & T,
FL750-linked Glycoalbumin-II ~ & 2542 L7 (Figure 63), A% MALDI-TOF-MS % f\»
TIBBR L 72fER, 30 20212130 &Y 110 kDa £ THIMNL, 16 BEREIRZICIZY T E2Y 99.9
kKDa E T L2 E0n, KSBOHT 7 b AL EINL, 4o 7 U kA
VU —RATHIENTE, DF0, VT UNALEEE SHE T T 7 Ny ALl 5 8%
# 9 % FL750-linked Glycoalbumin-II % 457-,

a(2,3)- a(2,3)-
Sialylated Sialylated Galactosylated

99 SO 99

N'\f“" Gal-Tz

DMSO/H,0,
37°C,16 h
FL750-linked Glycoalbumln-l FL750-linked Glycoalbumin-II
110 kDa
MR
e " s Y hY
A VJ\/\/MLW /\} \lJ\/\/’\V’V\/W'\\/\/\W\J 4 V/\\
I v
: ﬁ/;'/“iﬁ“/'\/ \\v\
TR e
99.9 kDa
/\/M\A
/\"37 \'A,\w
/]LA'L \ \\\
S ~ \A\
‘/L f 3
v N\ s
AR - N . VN

Figure 63. FL750-Glycoalbumin-ll?®> MALDI-TOF-MASS 34T
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FL750-Glycoalbumin-I, 1% f{l CTE /=720, ~ 7 AKNTORESMN TSI LY,
PESHT V7 X OIS 2 IR0 D G E PRI A~E) 0 B 2 2 EHI B o T, T72bb, X—
R~ 7 2~ FL750-Glycoalbumin-1 % R FRIEH T2 2 & Tilf~EHEE 5 L T FL750-
Glycoalbumin-I Z Il F1 CHEER S 720, [FHRIZ L T Gal-Tz Z i IZ# 5 L T FL750-
Glycoalbumin-I |Z{EM &5 Z & CHESHIT T 2 SO %2 i L7z, FL750 {EAfikEEH T 1L~
SUDENEREZ O A =D U TITTHIERT 52 LT, REEEBIRNBIE~ LY
By, MPNOIBEE~EHRET VT I URBE LT el o2 L& LT,

AREBR TITMIRERFERED = >DO5MEE2AWT, BET LT I ORNENREE il Lz
(Figure 64a) , £ 9 =2 b — &L LT, X— R~y 2% L T, FL750-
Glycoalbumin-I (1.5 nmol) & %\ FL750-Glycoalbumin-II (1.5 nmol) @ DAEFLAIE /KR
e (200 pL) ZREEIRESR L, 30bA A=Y ZICTERNTeZ el L=, —7F, AN T
PESHAT TR A S %217 9 5 & LT,  FL750-Glycoalbumin-I (1.5 nmol) 4Bl R K
(100 pL) Z# X — R< U ZA~BERERN L, 20 10 73112, Gal-Tz (500 nmol) D
AEKEEE (100 pL) & BEIRES Lz, 2 TOLRMFICBWT, &5 3 HEgic~ T 204
HARA—D U T EFER Lz, TO%~YUAZMFHL, BE R - EEZRIL TZEREN
ARA=V T URERE I LT,

FT, 2EKTORE 3 KHEO~ T ARBIRETORH A A=V ZOfRRER LT,
FIWREDCas Lo IR y Dot %, SO RAITTR LI 03 E Oaot & 48 L
T\ %, FL750-Glycoalbumin-I A 5- L 73551215 (Figure 65b) [EEIHEEE 5y D H: Y D A
DL &7z D2k LT (Figure 65¢) . FL750-Glycoalbumin-II?D 7 % #: 5 L 7= 3 &
(Figure 65d) 2134 COEKTIHE L TOHEI MRS T X 72, FL750-Glycoalbumin-I
& Gal-Tz 285 LI25A1IC b, 2 TOECTRERS TCORADHERTE /2D, LN
VAN THET L, MHENOBE~EHEET VT I NBEIL TWD Z ERRB I,
ZOFERIZTTY, BEHT LT I U ORFRE ORI E, EETREBO~ T 22
AA=V U TICE > TREHT 5 Z LN TE T,

FENT, #&5 3 KRG AR L, BE - R - IIKEZRIRL TENENA A—Y
VT URERAZHE L7 (Figure 65a) £7-, % - IR - MEOENA A —2 0 THEGRND,
HHEEEINENEHL, SfEEZZTNENS T 7L, ZIohlE /s 8madriE (two-way
ANOVA) ZHWT, TNENOEHETOERNEICIBITHIHEEZZHE LT, (Figure
65b~d), TOFERIL, BHA A -7 LK LT\, £7, BEICEL T, FL750-
Glycoalbumin-I & [t L T, FL750-Glycoalbumin-I & Gal-Tz O # 5% 55k L O
FL750-Glycoalbumin-IID S TiX e s 3 f5ICHmL, AEERELZ R LTz, — /A TR
IZFBTIE, FL750-Glycoalbumin-I & tLi#: LT, FL750-Glycoalbumin-I & Gal-Tz Ol
525 X O FL750-Glycoalbumin-IIDO 54Tl 12 fERRE IS L, AEEERLEZ, =
NHORRIY, FEHEMAT BSOS OEITE L OBEHT V7 I AR O JR 2> & 15 B
M~V L, BLOMENSEE DT VT I > OARNBEN 2 SE5E LT,

74



o3 W82 Q s340 ‘%éosf

o< FL750—>—Q o< FL750->0 N o< FL150‘ELO _
{za ‘x Gal-Tz {%%
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0 min 10 min 3h — %% MY
s vy 4=
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Glycoalbumins 21 Glycoalbumin-li e
slorll
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NFusM
MFsaNs Tt b
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= s
T ‘ e
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NFLm)EO
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Figure 64. Ifi. 1N CTOREGFHT R X SUSIZ L BFEHT L7 X 2 ORI O fil 4 & i
Mo GE ~DOE), FL750-Glycoalbumin-1 O 7, FL750-Glycoalbumin-I & Gal-Tz,
FL750-Glyco-albumin-IID 7 % & 5 L 72 R A ENZEH R LT D

GEEORE - E, AROKRED BN
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Figure 65. Il 11N CORESEIT T X BOSIC X BT V7 2 v OERN A ORE, ~ 7
AREI% D a) 228 (B LIRRETIEMIAS), &, MR, JRO®NA A —T 0 7
&, bIHE oLk )R TOHENED VT 7, HEDKHIGE
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INETOBPEROFERNG, FEFEM T BSOS AEERNTEITL, T2 Mk
SNTHEET VT I URBE~BITT DI EEFEA LD, TT77 Ry AbBEET V7
YT ED X S IR A Z T E BT T 20OV TTERICHAE SN T o
oo TIT, BHHT AT I VB~ RCEELEOD, IBE - RICED L IR THEEL
TWEOINEHFET D LI LTz, DFED, R BEICBITLIEEHET L7 I % SDS-
PAGE IZL W BT 2L &b, BBLXZONTERZAMELLZ LT, PHIT LTI VD
Rz BT HZ L& LT,

He1F EIAEEIC TAMRA-Glycoalbumin-I1% X — R~ 7 A |ZH&K 5 L, ZB%ZIC~ 7 A & fif
W, IR - EAEE L7 (Figure 66), SDS-PAGE % TR « (EDH 7% 438 L,
TAMRA DN RE2@EE LT, Lane | &% /N EAZ 4 — R, Lane 2 % TAMRA-
Glycoalbumin-II, Lane 3 ZJR, Lane 4,5 Z 04 (Lane 4 M OHIHEY), Lane 55585
WOERHY) & L, SDS-PAGE 7 /LA RYLE E721% TAMRA #A A —2 0 7 LTfE R
% Figure 70 |2~ L 7=, ZOfEH, TAMRA-Glycoalbumin-II1Z @ & O DH: /3 K73 75kDa
IR S < B S 7z D% L(Lane 2), IR « B OHOE/3 2 Fi% 15kDa BL T O {E
Wi S 47z (Lane 3-5) K> T, v U A5 L7z TAMRA-Glycoalbumin-II/E, JFfiET
DORH A& %1 T 15kDa LA N D TAMRA Efifit 7 F R~Wi b L7e O BHICHE~EBITL T
WHZENH LM E RS T, REERIE, 77 I IUbHEET VT 2 B g O
ASGPR & DM AAEM 2T U TIFFEEMIICIR Y IAEN, RE#EZ T -0 bIcHE ~BITT
LD EW ) HEEPEIGRES & — B L TRV, ZOHPEIRKEZ2 T o RE o T,

Sliver staining TAMRA Fluorescence
(ex 555 nm; em 580 nm)

kDa 1 2 kDa 1 2 3 4 5
250

BB

1

75| = 75| -

50 | wee

37 | we

25 | - 25| -

20 | -

15 | -m 15 | amm  c—

Lane 1 protein MW standard

Lane 2 FL750-Glycoalbumin-Ii

Lane 3 urine

Lane 4 extract from the cecum

Lane 5 extract from inner feces of the colon

Figure 66. JR 35 L O (21T L 72 TAMRA-Glycoalbumin-11?> SDS-PAGE
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2-2. JEIEHHAR PN C OREBE AT R 2 B

INETOERNS, <7 AKHNTYH Glycoalbumin-1D B 15 2 BUS A EIT L, B
P NT — RO EVEEHT LT I ORBRE A CE D5 2 R LN E o
Too DOWT, HEHT VT I 2 OIEEN TORESEA TR 2 RIS X D5 D IRE ~DOB
et Lz, MIEROKRLY, ~ v 2ERNOEEHEMICISNTH, &7 U bhESH
ZH 3% Glycoalbumin-1 | SW620 23 AUHfRTR < 583k 75— 77 C, Glycoalbumin-II-~" 4
ST T X SIS EAT UL, MHAERIZTE Y BAME O BT 2 L ¥ifF T 5, F
72, Glycoalbumin-TIEH LM IGE~BAT LME & L CHRIES LD Z L ZBEICH L LT
WAHTED, FEET VT I ISR D E A~ BT 5 L HIRFTE S, T 2T, kX
ED= 7 AERTIIPHET L7 2 0L Gal-Tz ZRBEIRKE G LS, KEBRTIE, JEEHRR
NOIGE~OBEN ZEFICHEITSE, Zaaiiflbd 52 L@ e L, mENih 2
WUz, T7bb, BENELIZEY, BEHETAVT I & Gal-Tz MEENIC @R E CIFEE
THZ LR DD, OGNS NTEIOBENEZ V325 EWRE LT,

R A~ T ZRZHK LT, ZIEERR=2O5MB42E T 52 & THRET VT I v OffgE-
5/ I8 2 #iat L 7= (Figure 67a), %9, FL750-Glycoalbumin-I (0.5 nmol) D/EFLEH
KEEWE (10 pL) ZIEGAEMRNICEZTN L, £ 0 104312, Gal-Tz (200nmol) D& 7 A
VEIR (10 pL) A RESHERRANICES LT, SobA A=V VR FE LT, ST R
I~ T ABRHDOENA A=V T EITVD, TAT IO~ AMRNTOEEZBIE LT,
B 5 KRB~ U A& L, BBE - R - IMREHRIL CTERERA A —Y v 7 2%
L7z, MHREBRE LT, SW620 #HA3A~ 7 2 (2% LT, FL750-Glycoalbumin-I (0.5 nmol)
DOAEFEHIKIEIR (20 uL) & %\ iE FL750-Glycoalbumin-IT (0.5 nmol) /£ F&HE /KRR
(20 uL) Z#FEH L THNA A —V v 7 & Fii LIANEREE ik L7,

FT, ETOERMHICBNT, HFHEEZITIIRE S OEE SN ICBI S, EENA~
OFHIZRP L= Z & 278 L7z (Figure 67a : A E), i\ T 5 FEfi O~ o A
BITHEE « IR » MIROENA A— > 7% E L7z (Figure 67b), S HIZ, T b O
A A= THBNG, IO EEETNENFEMNL, 77 7{k L7 (Figure 67 c,d,e),
OB, TItEEOBON 5 (two-way ANOVA) % VT, &M ToEEBROGEES
R L=, £TIHE O E 040 8128\ T FL750-Glycoalbumin-1 % % &~ L C, FL750-
Glycoalbumin-I < FL750-Glycoalbumin-I + Gal-Tz < FL750-Glycoalbumin-IIDJIH{Z & ) f 3
FIENIME, AN LT, T ORERIE, TS S IE~EHEET VT I 3B H)
L2 LRI HENRFLTH 5, —F TRIZEWT, FL750-Glycoalbumin-I1 > FL750-
Glycoalbumin-I + Gal-Tz > FL750-Glycoalbumin-IIDOJIH(Z72 0, H &N ZE NI 1/4 1512
B UTe, T o OfHRIE, BESM T A BOSPESEMEMENIC W TETL, BT LT
LUDORBIRE DN IRDDE~L Y b2 2R LTS
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T, HEHT VT R OAENBEIOEBICHT T, HIlERD D WIE~ T A KN
TOREFIT TR RIS 2B L O~ v ZERNBEI 25 Lz, TOMRE, ~ 7 2 ENOMm
& B WL IEB AL AR N CHEBHAH R Z SR EIT U, i & 72 1 3RS RR > & I ~ & B8R
TNTIVEBITSHEDZENTET,

BT, MR COREM T RARICERF LTz, 7 U MEREHO BN B 72 %
Glycoalbumin-17>6 %77 7 k2 /U LHEEHZ > Glycoalbumin-II~ & FESHfT 1T 2 556 2 &
T, HepG2 MBAMMIRIZX L CISAAEIEH 258D, SW620 23 AMIIEIZxt L CIdfHE/EH 255
WiZZ L EFEFEL, DA EZHIEATRECTH S Z 2R LTz, S OICHERBEMES
FAWZHIZZ LD, SW620 78 AT Glycoalbumin-1%#5- U7=358121%, A3 AMIEZ 2k
HT VT I UBFIEL TWAD DKL, HepG2 AN & Glycoalbumin-IID G5 121E, #
FOPNESIZHESH T V7 S IR IAENTND Z E ETH LM E LT,

BT, v U AMRNTOREHEMITERZ L~ ARNTOBENERZ I L=, 7,
< 7 AMKNTOHENA A —T 2 ZI2BWT, FL750 S GEMiEH 7 V7 2 v 2FH L T~
U AENEREABIZR T H 2 L L LT, ¥ 7 U VLR Z AT % FL750-Glycoalbumin-I17> 5
HZ 7 kAL % A3 % FL750-Glycoalbumin-II~D ST 1T 35 2 &~ & A i PN Gt
I & 2 A, FEHET LT I ORBIREBIRNSIE~ LU0 b, FEHA TR 2R
DEITZMER L, FEHT AT IOl EE ~OBE 2 i LTz, &%IZ, SW620
DA~ T AZHNT, EEHEEN CORESEMT R X MOGE FEE L=, FEHT L7 I ok
WA & g3 5 2 & C, BUSHEITIZ - THRIREE S & 02 BIR~E 810 B v, B
TNT I INEGRAEN D G E ~EBAT LTI 2 & ZFE LT,

UL EORERD G, {LFERIGEBEE & UTHHT V7 I 3 F RN EZ B EN T 5 & W
IS EFTEIET D LN TEE, ZNHDORRND, HEHT VT I OFESHI T 2 5%
IZEkoT, BENOHMETEZHET 2 KT v 7T U N = AT AOEBIPHFFTE 2,
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WaTE

PEBHL DR E — L R IV TUE, B Y — D/ S IEV AR KR E ENWE
AHRHTZEICEBRL, TNETICHELER LIZZ LD, ERNEEN) HIER~ L
Bl o807 T A2 =T ERAIKTE D B2 7, EREEENEREE LWAEKRNTR
JEERABEDEDL Z LT, EERNTOIEOEE M) H—& LT AN Y — 2 BRI
b, FEARRRZ T 5 FEEER LT,

CHETICHTHIZEETIE, TV T I VIR —F T4 TR LTEY,
TIVT I AMES LT HEBH S 7 — o DFEWITIRAE LT, 8725 D AR O lidigs 2 3R
ICRAS T AR TET, 22T, BT AT IV O Z — 2 2B ORN CTER
T5HZENRTEIE, RN TOEHOFEHIZE, FEHT LT I 2 DMERD B HT T e
~EeBETLEERT,

HomTIE, ERNEBEITOEHT VT R U ORI, BHYET Y VK
JEZBRFE LTz, ARBUSIZMELZR, TCO BANEHT /L7 X v Glycoalbumin-1, FESHHES T H
TYvGaATz AR L, WEDOKIGE 7 T A2dH D0 IE~ 7 AMET CHEME Lz, HEHT
NT I D RECEBYT 2 Z & T, Biic RO & b RS O D B D
RIS EHERL, FEHY TV RIS EFEE LT, S5, ETMEAEWE AV ORI Y
BTV T RIEDOEEIZOWTHFAE L, FHooPEEOMMEEN R EITTHZ LD,
in vitro 33 X W in vivo TOFIHIZEF|ITH L Z L 2B LT,

BOETHE, ~UAENTORHEY TV v 7 &~ U AMRNTORBEIER %2 EhE L7,
F9, U AERNTOENA A=V 7BV, FL750 S0GEMiEE 7 V7 2 v &2 FH
LT~y AKRNBIREZBET I L Lz, T UALHE#HZ AT 5 FLT50-
Glycoalbumin-17>6 %77 7 k2 /U LHESH A2 73 % FL750-Glycoalbumin-II~D 5 U €7 U
VT = AMPNTRAT-E 24, BT VT I U ORBIREDIRN S E ~ L 90 %
bolcZ b, FEHY T U U RISOEIT EFEHT VT I ol F i 6 IE ~DOBH)
HIFELTC, E2, SW620 AR A~ T ZA &2 HWT, JEEMEMAN TOREY 7V VG
ZEME LT, BEHT VT I OERNGAE T 5 2 & T, SUSETITIZEE > THEIR K 23
EEMNOIR~EGI D DY, FEEHT VT I VBB O IBE~EBIT LT & ZRE
L7, ZHOHORENS, (LZIEZEREN ) & UL THEET VT I v T ERNZ B E)
THEWIMEAEEIET HZ LN T,

UL ED XS IZEFIIARE LR IUZBNT, BEHET AT I ETOREHEY 7 U & 7RIS
ZEIFE L, 7T A «invitro « A F /2 ITEEART CINEFEEITDHZ LT, FEEHY
BT Y T RIEHEIT UCHEH T L7 X v OFERIRERRE DR S, ~ U ADERN AR T
NT I URBENT S 2 LA Lz, SRS TR Y — v DA S DE DOBERL,
WESHT V7 X v D N LR & AR SE~ DR b R ICE TR THh 0, BT
VT X DENBERRIEZ RN ATRR~E R L, X0 S EMAHOD IRV AR O FEBL
LARE L D LI SN D,
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Experimental section

General information.

Reagents and buffer components were purchased from Sigma-Aldrich, Fisher Scientific, TCI, Wako
Chemicals without further purification. All N-glycans were supplied from Glytech, Inc. Human serum
albumin, lyophilized powder (Product no. A1653-5G), was purchased from Sigma-Aldrich. HiLyteTM
Fluor 750 acid, SE (Product no. AS-81266) was purchased from Anaspec, Inc. 5(6)-TAMRA, SE
(Product no. ABD-371-100) was purchased from AAT Bioquest, Inc. DMEM medium (Product no.
044-29765) and Leivovitz’s L-15 medium (Product no. 128-06075) were purchased from Wako
Chemicals. FBS (Mexico origin, Product n0.173012) was purchased from Sigma-Aldrich. 1%
penicillin-streptomycin (Product no. 15140-122) was purchased from Gibco. Amicon Ultra
Centrifugal Filters (10 kDa) was purchased from Merck Millipore. All experiments dealing with air
and moisture sensitive compounds were conducted under an atmosphere of argon. Anhydrous solvents
were used as received, including dichloromethane (anhydrous; Kanto Chemical), DMF (anhydrous;
Kanto Chemical). Thin layer chromatography (TLC) analyses (F-254) were performed with 60A silica
gel from Merck.

Nuclear magnetic resonance (NMR) spectroscopy. 1H- and 13C-NMR spectra were measured by

Bruker (400MHz) instruments with the solvent peaks as internal standard 6H 7.26 and 6C 77.0 for
CDCI3, 6H 5.32 and 8C 53.8 for CD2CI2.

HPLC analysis. To identify compounds from reaction mixtures, reverse-phase HPLC was used with
a Shimadzu system consisting of two LC-20AP pumps, an SPD-20AV photodiode array detector. The
column was an analytical 4.6 x 250 mm Cosmosil 5C18-AR-300 from Nacalai Tesque. Samples were
eluted using a combination of mobile phases A (H20 with or w/o 0.1% TFA) and B (acetonitrile with
or w/o 0.1% TFA).

For absorbance, the detector was set to 220 and 254 nm. Product peaks are identified by retention
times and mass spectrometry analysis.

Mass spectrometry (MS). For chemical synthesis, high-resolution mass spectra were obtained on a

Bruker MicroTOF-QIII spectrometer by electron spray ionization time-of-flight (ESI-TOF-MS). High
weight mass characterizations (i.e. albumin and glycoalbumin) were done using matrix-assisted laser
desorption ionization mass spectrometry (MALDI-TOF-MS) analysis on a Shimadzu Benchtop Linear

MALDI-8020 mass spectrometer. Sample preparations used sinapic acid as a matrix.
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Synthesis of compounds

O HBr (0.98 eq
AcOH Br
0°C ~rt

175 h 8
74%

Synthesis of 8

To a stirred solution of 33 %w/w HBr in AcOH (22.2 mL, 90.6 mmol, 0.98 eq.), (1Z,5Z)-cycloocta-
1,5-diene (10 g, 92.4 mmol, 1 eq.) was added dropwise into above solution over 30 minutes at 0 °C.
The reaction mixture was stirred for 17.5 h and allowed to warm to room temperature. The reaction
mixture was diluted with H>O and extracted with 10% Et,O in pentane. The combined organic layers
were washed with H>O and sat. NaHCOs3, dried over NaxSOy, filtered and concentrated in vacuo. The
crude 8 (12.9 g, 68.4 mmol, 74%) was obtained as an oil and used in the next step without further
purification: "H NMR (400 MHz, CDCl5) § 5.70 — 5.54 (m, 2H), 4.40 —4.21 (m, 1H), 2.47 — 2.37 (m,
1H), 2.34—-2.19 (m, 3H), 2.19—1.99 (m, 4H), 1.79 — 1.67 (m, 1H), 1.60 — 1.48 (m, 1H). Spectroscopic

data was in agreement with literature'.

R ——
Br DMF, 120°C NC

6h
8 86% 9

The suspension of Sodium cyanide (9.39 g, 191.5 mmol, 2.8 eq.) in Anhydrous DMSO (250 mL) was
stirred at 100 “C to dissolve the cyanide. The crude bromide 8 (12.9 g, 68.4 mmol, 1 eq.) was added

Synthesis of 9

to the reaction mixture over 30 minutes using a dropping funnel. The reaction mixture was stirred for
6 hours at 120 “C before cooling on ice and diluting with H>O. The aqueous phase was extracted with
10% Et20 in hexane. Performing the extraction without cooling the reaction mixture often resulted in
the formation of emulsions. The combined organic layers were dried over Na;SOg, filtered and
concentrated in vacuo. The crude nitrile 9 (7.95 g, 58.8 mmol, 86%) was obtained as an orange oil and
used in the next step without further purification.

"H NMR (400 MHz, CDCl3) § 5.76 — 5.50 (m, 2H), 2.85 — 2.73 (m, 1H), 2.51 — 2.35 (m, 1H), 2.33 -
2.19 (m, 1H), 2.19 — 2.06 (m, 2H), 2.06 — 1.92 (m, 1H), 1.92 — 1.74 (m, 4H), 1.55 — 1.37 (m, 1H)

Spectroscopic data was in agreement with literature'.
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Synthesis of 10

H-0,
) 2ol
NC EtOH, HOOC
9 45 °Cs~hreflux 10
40%
To a solution of The crude nitrile 9 (7.95 g, 58.8 mmol, 1 eq.) and EtOH (30 mL), 30% w/w KOH agq.
(90 mL) were added and the reaction mixture was stirred at 40 C. 30% w/w H,0» (56.7 mL, 499.8
mol, 8.75 eq.) was added to the reaction mixture over 2 h using a dropping funnel. After complete
addition, the reaction mixture was refluxed for 17 h before cooling down to room temperature. H,O
was added and the mixture was washed with hexane. The organic layer was extracted with H>O. The
combined aqueous layers were acidified with conc. HC1to pH 1. Then, the combined acidified aqueous
layers were extracted with Et,O. The combined organic layers were dried over Na,SOy, filtered and
concentrated in vacuo. The crude carboxylic acid 10 (3.63 g, 23.5 mmol, 40%) was obtained as a
yellow oil and used in the next step without further purification.
"H NMR (400 MHz, CDCl3) § 10.80 (br s, 1H), 6.09 — 5.26 (m, 2H), 2.56 — 2.45 (m, 1H), 2.45 —2.32
(m, 1H), 2.21 — 2.02 (m, 4H), 1.97 — 1.84 (m, 1H), 1.79 — 1.52 (m, 3H), 1.47 — 1.33 (m, 1H).

Spectroscopic data was in agreement with literature'.

Synthesis of 11
LDA
Mel
HOOC TR
THF HOOC
10 —20 ~ :O °C 11
3

74%

To a solution of 2.0 M lithium diisopropyl amine (43.1 mL, 86.2 mmol, 3.7 eq.) in THF

was added crude carboxylic acid 10 (3.66 g, 23.3 mmol, 1 eq.) in anhydrous THF (10 mL). The
reaction mixture was stirred for 3 hours at 50 °C. Afterwards, the reaction mixture was cooled to 0 °C
and added CHsl (5.8 mL, 93.2 mmol, 4.0 eq.) over 30 min. The reaction mixture was stirred for 3
hours at 50 “C. The reaction mixture was cooled on ice, quenched with sat. NH4Cl and concentrated
in vacuo. The residue was diluted with HCI and toluene. The organic layer was washed with 2 M HCI.
The combined aqueous layers were extracted with toluene. The combined organic layers were dried
over NaySOy, filtered and concentrated in vacuo. The crude, methylated carboxylic acid 11 (2.90 g,
17.2 mmol, 74%) was obtained as a dark oil and used in the next step without further purification.

"H NMR (400MHz, CDCl3) § 10.65 (br s, 1H), 5.69 (dt, J = 11.1, 5.5 Hz, 1H), 5.53 — 5.42 (m, 1H),
2.42 —2.05 (m, 5H), 1.90 — 1.82 (m, 1H), 1.79 — 1.50 (m, 4H), 1.25 (s, 3H). Spectroscopic data was

in agreement with literature'.
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Synthesis of 12

I, K
O p—— @
—_— > ..
HOOC Dcnﬁ/tho 2 o
11 85% 12

To a stirred solution of crude methylated product 11 (2.90 g, 17.2 mmol, 1 eq.) in DCM (100 mL)
and H>O (50 mL), NaHCOs (4.33 g, 51.6 mmol, 3 eq.) was added and the mixture was stirred for 30
min before cooling to 0 °C. I, (2.18 g, 17.2 mmol, 1.0 eq.) and KI (3.14 g, 18.9 mmol, 1.1 eq.) were
added portion wise to reaction mixture. After complete addition, the reaction mixture was stirred for
5 h and allowed to reach room temperature. Subsequently, the reaction mixture was cooled to 0 °C
and quenched with 10% Na»S,03 aq. until discoloration was complete. Aqueous phase was extracted
with DCM and washed with brine. The obtained organic layers were dried over Na,SOy filtered and
concentrated over vacuo. The crude product was obtained as a dark oil which was crystallized from
EtOH to obtain iodolactone 12 (3.64 g, 14.6 mmol, 85%, 12% over 5 steps) as a solid.

"H NMR (400 MHz, CDCls) & 5.04 (dt, J= 8.1, 2.7 Hz, 1H), 4.66 — 4.50 (m,1H), 2.59 — 2.39 (m, 2H),
2.37 - 2.24 (m, 1H), 2.22 — 1.99 (m, 2H), 1.98 — 1.75 (m, 3H), 1.71 — 1.61 (m,1H), 1.56 — 1.42 (m,
1H), 1.29 (s, 3H).

Spectroscopic data was in agreement with literature'.

Synthesis of 13

' DBU
..... —— [T
o) toluene o)

O reflux o
12 7h 13

To a stirred solution of Iodolactone 12 (3.64 g, 14.6 mmol, 1 eq. co-evaporated with anhydrous
toluene), DBU (4.41 mL, 29.2 mmol, 2.0 eq.) was added and the reaction mixture was stirred at 70°C
for 12 h, The reaction mixture was cooled to room temperature before washing with H>O. The
combined aqueous layers were extracted with toluene. The combined organic layers were dried over
NaxSOq, filtered and concentrated in vacuo. The crude bicyclic olefin 13 was obtained as an oil and
used in the next step without further purification.

"H NMR (400MHz, CDCl3) § 5.95 (ddd, J = 11.9, 9.6, 5.4 Hz, 1H), 5.46 (ddd, J = 11.9, 4.8, 2.4 Hz,
1H), 5.10 (br s, 1H), 2.50 — 2.37 (m, 1H), 2.27 — 2.08 (m, 2H), 1.99 — 1.86 (m, 1H), 1.84 — 1.66 (m,
4H), 1.32 (s, 3H).

Spectroscopic data was in agreement with literature'.
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Synthesis of 14

KOH
dioxane/H,0O
E J 1h
T, —>
© then OH
o Mel, DME  MeOOC
13 3h 14

70% in 2 steps

The crude bicyclic olefin 13 was dissolved in a mixture of dioxane (10 mL) and H>O (10 mL) in a
1 L round-bottom flask. The mixture was cooled to 0 “C before adding KOH (2.05 g, 36.5 mmol, 2.5
equiv) portion wise. The reaction mixture was stirred for 1 h and allowed to warm to room temperature.
The reaction mixture was added 2 M HCI and extracted with AcOEt. The combined organic layers
were dried over Na>SOs, filtered and concentrated in vacuo and co-evaporated with anhydrous toluene.

To a stirred solution of hydrolyzed product in anhydrous DMF (10 mL), KOH (819 mg, 14.6 mol,
1 eq.) was added and stirred the mixture for 1 h. To this reaction mixture CHsI (3.63 mL, 58.4 mmol,
4.0 eq.) was added dropwise and stirred the mixture for 3 h at room temperature. H,O was added and
the reaction mixture was extracted with Et,O. The combined organic layers were washed with H,O
and brine, dried over Na>SQOs, filtered and concentrated in vacuo. The crude product was purified by
silica gel chromatography. Methyl ester 14 (1.70 g, 10.2 mmol, 70% over 2 steps) was obtained as a
yellow oil.
"H NMR (400 MHz, CDCl5) & 5.58 (dtd, J = 11.6, 5.6, 2.0 Hz, 1H), 5.41 — 5.28 (m, 1H), 5.00 — 4.86
(m, 1H), 3.66 (s, 3H), 2.36 — 2.22 (m, 1H), 2.19 — 2.00 (m, 4H), 1.77 (d, J=4.7 Hz, OH), 1.74 — 1.63
(m, 2H), 1.60 — 1.52 (m, 1H), 1.22 (s, 3H).

Spectroscopic data was in agreement with literature'.

Synthesis of 6ax

methyl benzoate

Q 254 nm Me (J)\OOMe 00C I\J/le
,,,,, —_— ‘. Me! s
HOOC OH  AcOEtHexane = 1/3 AN W
72 h OH
14 6ax 6eq
(15%) (20%)

Methyl ester 10 (1.00 g, 8.73 mmol, 1 eq.) was irradiated (A = 254 nm, handy UV lamp, SUV-16)
in the presence of methyl benzoate (3.30 mL, 26.2 mmol, 10 eq.) in a quartz flask containing a solution
of AcOEt/Hexane (1:3, 50 mL). During irradiation, the reaction mixture was continuously circulated
over a silica column (16 g size, AgNO3 impregnated silica (10% wt, containing ca. 13 mmol
AgNO;,1.5 equiv)) at a flowrate of 5 mL/min. The column was placed in the dark and shielded with
aluminum foil during the irradiation. After 72 h, the column was flushed with AcOEt/Hexane (1:3,

200 mL) before drying over a stream of air. Next, the contents of the column were emptied into an
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Erlenmeyer flask containing NH4OH (28%w/w, 50 mL) and DCM. The biphasic mixture was stirred
for ~ 1 h before filtration of the silica gel. The organic layer was separated and the aqueous layer was
extracted with DCM (200 mL). The combined organic layers were washed with H>O (100 mL), dried
over NaySQs, filtered and concentrated in vacuo. The crude product was purified by silica gel
chromatography to separate conformational isomer to give axial isomer 6ax (150.3 mg, 1.31 mmol,

15%,) and equatorial isomer 6¢q (200.1 mg, 1.75 mmol, 20%).

For 6ax: 'H NMR (400 MHz, CDCL3) & 6.18 — 5.96 (m, 1H), 5.63 (dd, J = 16.6, 2.4 Hz, 1H), 4.48 (br
s, 1H), 3.64 (s, 3H), 2.38 — 2.03 (m, 3H), 2.01 — 1.60 (m, 5H), 1.60 — 1.46 (m, 1H), 1.11 (s, 3H).

Spectroscopic data was in agreement with literature'.

For 6¢4:5.80 (ddd, J = 15.8, 11.6, 3.9 Hz, 1H), 5.37 (dd, J = 16.2, 9.4 Hz, 1H), 4.21 (td, J= 9.8, 5.7
Hz, 1H), 3.73 (s, 3H), 2.72 (qd, J= 11.9, 4.6 Hz, 1H), 2.01 — 1.60 (m, 2H), 1.38 — 1.24 (m, 1H), 1.60
— 1.46 (1H), 1.20 (s, 3H).

Spectroscopic data was in agreement with literature'.

87



254 nm “AgNO,
trans x
accumulate
in column AgNOs-
coated
| silicaeg|
cis trans 2

Figure S1. Overview of reaction equipment for photoisomerization of 14 to 6
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Synthesis of 19

o, SOOMe KOH
: OH ——
A MeOH/H,0
6.ax n, 16 h

The axial isomer 6ax (150.1 mg, 757.0 pmol, 1 eq.) was dissolved in MeOH (10 mL) and cooled on
ice whilst stirring. A solution of KOH (424.8 mg, 7.57 mmol, 10 eq.) in H>O (10 mL) was cooled on
ice and subsequently added to the mixture. The reaction mixture was placed in the dark, shielded with
aluminum foil and stirred for 12 h. The reaction mixture was diluted with H,O and added 1 M HCl aq.
to acidify the reaction mixture. Then, aqueous phase was extracted with Et,O. The combined organic
layers were washed with H>O and brine, dried over Na;SOs, filtered and concentrated in vacuo to
obtain axial carboxylic acid 6ax (124.1 mg, 673.7 umol, 89%) as a yellow oil which was used in the
next step without further purification.

'"H NMR (400 MHz, CDCl): §6.07 (ddd, J=16.4, 10.8, 3.4 Hz, 1H), 5.64 (dd, J=16.6, 2.5 Hz, 1H),
4.49 (brs, 1H), 2.39 —2.08 (m, 3H), 2.06 — 1.77 (m, 4H), 1.65 (dd, J=15.9, 6.1 Hz, 1H), 1.11 (s, 3H).

Spectroscopic data was in agreement with literature'.
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Synthesis of 20

DIPEA, HATU
DCM, rt, 30 min

then
Glycine methylester-HCI
14.5 h, r.t., 88%

”
(@)

HN
O;\OMe
19 20
To a stirred solution of the reported carboxylic acid 19 (51.7 mg, 283.5 umol, 1.0 eq.) and DIPEA
(60.0 uL, 343.5 umol, 1.2 eq.) in anhydrous DCM (10.0 ml) was added HATU (129.3 mg, 340.0 pmol,

1.2 eq.) at room temperature. After stirring the mixture for 30 minutes, the mixture solution of glycine
methyl ester hydrochloride (70.2 mg, 850.5 umol, 3.0 eq.) and DIPEA (198.0 pl, 1133.6 pmol, 4.0 eq.)
in anhydrous DCM was added dropwise into the above solution. The resulted mixture was stirred for
14.5 hours at room temperature, followed by removing solvent under vacuum, and purified by silica
gel column chromatography (eluent Hexane/AcOEt gradient from 50% to 100%) to give methyl ester
20 as a colorless viscous oil at 88% yield.

'"H NMR (400 MHz, CDCl;): 6 6.08 (s, 1H), 6.05 (ddd, J=16.2, 11.1, 3.7 Hz, 1H), 5.63 (dd, J = 16.6,
2.6 Hz, 1H), 3.96 (d, J= 5.2 Hz, 2H), 3.73 (s, 3H), 2.34 — 2.28 (m, 1H), 2.24 (qd, J=11.8, 3.9 Hz,
1H), 2.14 — 1.74 (m, 7H), 1.58 (dd, J=15.4, 6.2 Hz, 1H), 1.11 (s, 3H).

13C NMR (101 MHz, CDCls): 6 180.89, 170.92, 135.18, 130.31, 69.68, 52.40, 45.93, 44.52, 41.53,
38.48,31.10, 30.20, 17.82.

HRMS (ESI): m/z [M+Na]" calculated for C13H>/NNaOs: 278.1363; found 278.1361.

Synthesis of 3

O SOCly, pyridine O

]| DCM.0°C1h H Il

HO. N HN/\/N\H/H\H/N
H2N\/\NH2

15 20min, 0 °C, 75% 3

To a stirred solution of the reported carboxylic acid 15 (200.0 mg, 600.6 umol, 1.0 eq.) and pyridine
(52.7 ul, 660.7 pmol, 1.1 eq.) in anhydrous DCM (10.0 ml) was added by SOCI; (47.9 pl, 660.7 pmol,
1.1 eq.) in 0 °C. After stirring the mixture at 0 °C for 1 hour, the solution was added into ethylene

diamine dropwise (80.0 pl, 1.2 umol, 20 eq.). The obtained solution was stirred for 20 minutes at 0 °C,
followed by removing solvent under vacuum and purified by silica gel column chromatography (eluent
CHCI3/MeOH gradient from 5% to 30%) to give amine 3, as a dark brown amorphous solid at 75%
yield.

'"H NMR (400 MHz, CDCls) 6 7.69 (d, J = 7.4 Hz, 1 H), 7.43 — 7.24 (m, 7 H), 5.16 (d, J = 14.0 Hz,
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1 H), 3.66 (d, J = 14.0 Hz, 1 H), 2.27 —2.19 (m, 2 H), 2.12 (td, J = 7.4, 1.4 Hz, 2 H), 1.96 — 1.86 (mm,
2 H), 1.54 — 1.28 (m, 6 H).

13C NMR (101 MHz, CDCls) 6 173.54, 173.25, 151.77, 148.20, 132.42, 129.13, 128.59, 128.34,
128.29, 127.90, 127.28, 125.64, 123.22, 122.64, 115.07, 108.01, 55.54, 41.60, 41.29, 35.99, 34.60,
25.06, 24.45.

HRMS (ESI): m/z [M+H]" calculated for C23H26N302 376.2020; found 376.2019

Synthesis of 22
o (2
NO, P LY § I e I
o}
OH PS /©/ o)l\o HZN/\/NMN OJLN/\/NMN
c” o o ‘o O H 0o o Q
pyridine DIPEA 5 ref2
0. DCM, 0 °C 0. DCM, rt, 1h 0.
1h 88%
HN 89% HN HNJ\
OJ\OMe OJ\OMe 0~ "OMe
20 21 22

To a stirred solution of alcohol 20 (47.7 mg, 186.8 pmol, 1.0 eq.) and anhydrous pyridine (150.0 pl,
1865.0 pmol, 10.0 eq.) in anhydrous DCM (5.0 ml) was added by 4-nitrophenyl chloroformate (180.0
mg, 932.5 umol, 5.0 eq.) at 0 °C. The obtained solution was stirred for 1 hours, followed by removing
solvent under vacuum, and purified by silica gel column chromatography (eluent Hexane/AcOEt
gradient from 10% to 100%) to give carbonate intermediate 21 as an amorphas solid at 89% yield.
'"H NMR (400 MHz, CDCls) 6 8.28 (d, J= 9.3 Hz, 2H), 7.40 (d, J= 9.3 Hz, 2H), 6.08 (ddd, J = 16.8,
11.3,3.6 Hz, 1H), 6.01 (s, 1H), 5.65 (dd, J=16.8, 2.6 Hz, 1H), 5.29 (s, 1H), 4.00 (dd, /=5.1, 1.9 Hz,
2H), 3.76 (s, 3H), 2.44 — 2.37 (m, 1H), 2.30 (qd, /= 11.8, 3.9 Hz, 1H), 2.24 — 2.13 (m, 2H), 2.02 —
1.86 (m, 3H), 1.75 (dd, J=15.1, 6.3 Hz, 1H), 1.18 (s, 3H).
13C NMR (101 MHz, CDCls) 6 180.18, 170.90, 155.68, 151.71, 145.52, 133.02, 129.53, 125.45,
121.94,77.01, 52.53, 45.66, 44.47, 41.54, 35.87, 31.27, 31.17, 18.01.

HRMS (ESI): m/z [M+Na]" calculated for C20H24N2NaOg 443.1425; found 443.1427.

To a mixture solution of carbonate intermediate 21 (11.1 mg, 26.4 umol, 1.0 eq.) and amine 5 (15.7
mg, 41.8 umol, 1.6 eq.) in anhydrous DCM (1.0 ml) was added by DIPEA (9.3 pl, 52.8 umol, 2.0 eq.)
at 35 °C. After stirring the mixture for 1 hours, solvent was removed under vacuum and purified by
silica gel column chromatography (eluent CHCl3/MeOH gradient from 1% to 7%) to give methyl ester
22 as a yellowish amorphous solid at 88% yield.

'"H NMR (400 MHz, CDCl3) 6 7.72 (d,J = 7.5 Hz, 1H), 7.43 — 7.24 (m, 7H), 6.09 (s, 1H), 5.91 (m,
2H), 5.73 - 5.67 (m, 1H), 5.61 (dd, J=16.7,2.6 Hz, 1H), 5.17 (s, 1H), 5.16 (d, /= 13.9 Hz, 1H), 3.96
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(d, J=5.1 Hz, 2H), 3.43 —3.05 (m, 4H), 3.25 (q, /= 5.6 Hz, 2H), 3.20 — 3.05 (m, 1H), 2.35-2.19 (m,
3H), 2.08 (m,2H), 1.99 — 1.75 (m, 7H), 1.64 (dd, J = 15.5, 6.1 Hz, 1H), 1.52 — 1.37 (m, 3H), 1.14 (s,
3H).

13C NMR (101 MHz, CDCls) § 180.63, 173.74, 173.55, 170.92, 156.32, 151.74, 148.16, 132.47,
131.68, 131.59, 131.47, 129.19, 128.64, 128.35, 128.31, 128.04, 127.31, 125.71, 123.26, 122.58,
115.01, 108.11, 72.34, 55.60, 52.44, 45.74, 44.50, 41.49, 41.17, 40.00, 36.05, 35.67, 34.68, 31.17,
25.05, 24.07, 17.96.

HRMS (ESI): m/z [M+Na]" calculated for C37H4N4NaO7 679.3102; found 679.3120.

Synthesis of 24
0 H (o] H 0 H
OJLN/\/N\H/H*[(N ) OJLN/\/N\[((’\)\I(N ) o)LN/\/N\rr(’\)TrN )
H ¢ H ¢ SOCl,, pyridine p
o 0 O KOH o o O DCM,0°C, 1h 6 0 O
—_—
0 MeOH/H,0, rt 0 then HO | 0
quant. HO
HN HN X CO,Et HN N I COLEt
2
J\ J\ HaN l
0™ "OMe S 522% in 2 steps 16 o ”
22 23 24

To a stirred solution of 22 (7.6 mg, 11.6 umol, 1.0 eq.) in mixture of MeOH (1.0 ml) and H,O (1.0
ml) was added by 30% KOH aqueous solution at room temperature. After stirring the mixture for 1
hours, the mixture was cooled to 0 °C, followed by acidifying to a pH of 1.0 using a 2 M HCI aqueous
solution. The mixture solution was diluted with H>O (10 ml) and then extracted with AcOEt (20 ml x
3). The combined organic layers were washed with sat. NaCl aqueous solution (10 ml x 2), dried over
by NaxSOys, filtered, and concentrated under vacuum. The obtained crude carboxylic acid 23 was an
amorphous solid and used in the next step without further purification.

'"H NMR (400 MHz, CDCl;) 6 7.67 (d, J = 7.1 Hz, 1H), 7.48 — 7.21 (m, 7H), 6.55 (s, 1H), 6.51 —
6.44 (m, 1H), 6.08 — 5.99 (m, 1H), 5.86 — 5.79 (m, 1H), 5.57 (d, J = 16.4 Hz, 1H), 5.14 (d, J = 13.8
Hz, 1H), 5.12 (s, 1H), 3.94 (dd, J = 18.3, 5.3 Hz, 2H), 3.68 (d, J= 13.8 Hz, 1H), 3.43 — 3.07 (m, 4H),
2.26 —1.76 (m, 12H), 1.59 (dd, T = 14.8, 5.9 Hz, 1H), 1.45 — 1.35 (m, 3H), 1.11 (s, 3H).

13C NMR (101 MHz, CDCl;) § 181.42, 174.45, 174.04, 172.10, 156.58, 151.58, 148.04, 132.47,
131.72, 131.46, 129.14, 128.70, 128.47, 128.34, 128.03, 127.34, 125.70, 123.20, 122.62, 115.07,
107.99, 72.28,55.70,45.58,44.47, 41.85, 40.94, 40.06, 36.05, 35.78, 34.54, 31.17,29.84,24.93, 24.38,
17.97.

HRMS (ESI): m/z [M+Na]" calculated for C3sH42N4NaO7 665.2946; found 665.2958

To a stirred solution of carboxylic acid 23 (7.4 mg, 11.6 pmol, 1.0 eq.) and pyridine (2.3 pl, 29.0
umol, 2.5 eq.) in anhydrous DCM (5.0 ml) was added by SOCl, (1.0 pl, 13.9 pmol, 1.2 eq.) in 0 °C.
After stirring the mixture at 0 °C for 10 minutes, aniline 7 (8.6 mg, 34.8 umol, 3.0 eq.) in anhydrous
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DCM (1.0 ml) was added into the above solution. The obtained mixture solution was stirred for 1
hours at 0 °C, followed by removing solvent under vacuum, and purified by silica gel column
chromatography (eluent CHCI3/MeOH gradient from 1% to 10%) to give the allylalcohol 24 at a 52%
yield in 2 steps.

'"H NMR (400 MHz, CDCl3) § 7.68 (d, J = 7.1 Hz, 1H), 7.49 (d, J = 8.3 Hz, 2H), 7.44 — 7.19 (m,
9H), 6.86 — 6.75 (m, 3H), 6.28 — 6.11 (m, 1H), 6.06 — 5.92 (s, 1H), 5.92 — 5.80 (m, 1H), 5.58 (d, J =
16.5 Hz, 1H), 5.13 (d, J = 13.5 Hz, 1H), 5.12 (s, 1H), 4.51 (d, J = 6.1 Hz, 2H), 4.26 (q, J = 7.1 Hz,
2H), 4.11 — 3.86 (m, 2H), 3.67 (d, J = 13.5. Hz, 1H), 3.38 — 3.05 (m, 4H), 2.33 —2.10 (m, 6H), 1.98 —
1.90 (m, 2H), 1.87 — 1.74 (m, 4H), 1.58 (dd, J = 15.5, 6.3 Hz, 1H), 1.45 — 1.36 (m, 3H), 1.32 (t, J =
7.1 Hz, 3H), 1.15 (s, 3H).

13C NMR (101 MHz, CDCls) § 181.62, 173.78, 173.66, 167.71, 167.06, 156.45, 151.71, 148.16,
140.92, 138.01, 134.26, 133.14, 132.45, 131.81, 130.85, 129.14, 128.66, 128.38, 128.34, 128.33,
128.01, 127.44, 127.32, 125.68, 123.23, 122.58, 120.24, 120.01, 115.03, 108.09, 72.26, 70.71, 61.21,
59.82,55.61,44.57,40.96, 40.05, 36.02, 35.85, 34.63,31.49. 31.15, 31.05, 25.08, 24.34, 18.03, 14.39.
HRMS (ESI): m/z [M+H]" calculated for CsoHssNsOq 872.4229; found 872.4226.

Synthesis of 25
o
f ||
OJJ\N/\/NMN JL /\/N
RS X
. Dess-Matin periodinane
O > -
HO™ DCM, rt., 2h
HN;\ N COLEt 60% CO,Et
07N

24

To a stirred solution of allyalcohol 24 (0.87 mg, 1.0 pmol, 1.0 eq.) in DCM (5.0 ml) was added by
Dess-Matin periodinane (1.6 mg, 4.0 pmol, 4.0 eq.) at room temperature. After stirring the mixture for
3 hours, the reaction was quenched by adding saturated NaHCOj3 aqueous solution (1.0 ml) and 10%
Na,SO;3 aqueous solution (1.0 ml). The obtained solution was stirred for 30 min and then added by
brine (10ml). The mixture solution was extracted with DCM (10 ml x 2), and the combined organic
layer was dried over by Na>SO, and filtered. The obtained aldehyde product was unstable at room
temperature after removal of solvent. Therefore, the solvent evaporation was performed at 0 °C. Crude
aldehyde 25 was obtained as a yellowish oil and the reaction yield was determined by NMR (60%-
calculated; DMF was used as reference), which was used in the next step without further purification.
'"H NMR (400 MHz, CD:Cl) 6 10.08 (d, J= 7.1 Hz, 1H), 7.60 (d, J= 7.4 Hz, 1H), 7.16 — 7.47 (m,
12H), 6.99 (d, J = 15.9 Hz, 1H), 6.49 (d, J = 7.1 Hz, 1H), 5.72 — 5.91 (m, 2H), 5.53 (d, J= 16.4 Hz,
1H), 5.06 (d, J = 14.0 Hz, 2H), 4.25(q,J= 7.2 Hz, 2H), 3.60 (d, J = 14.0 Hz, 1H), 3.04 — 3.25 (m,
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4H), 2.09 — 2.23(m, 4H), 1.71 — 1.88(m, 6H), 1.47 — 1.60 (m, 6H), 1.27 (t, J= 7.2 Hz, 3H), 1.07 (s,
3H).

13C NMR (101 MHz, CD:Cl) § 191.60, 173.71, 173.68, 168.20, 166.88, 162.65, 156.46, 148.84,
146.49, 141.00, 132.73, 131.68, 131.66, 131.61, 131.02, 130.97, 129.57, 128.98, 128.78, 128.52,
128.48, 128.38, 128.17, 128.14, 127.49, 125.91, 123.61, 122.80, 120.07, 115.02, 108.47, 72.47, 62.44,
55.83,44.83,41.37,36.59,36.24,36.10, 34.88, 32.34, 31.43, 30.10, 29.77, 25.37, 23.10, 18.12, 14.34.
HRMS (ESI): m/z [M+H]" calculated for CsoHssNsO9 870.4073; found 870.4091.

Synthesis and Characterization of glycan aldehyde 1
The synthesis was performed in the dark because of the light-labile character of aldehydes 25 and

1. To a solution of a(2,3)-disialoglycan-azide 5 (1.25 mg, 500 mol) in DMSO (150 mL) was added
the solution of aldehyde 25 (0.26 mg, 300 nmol) in MeCN (300 mL). The resulting mixture was
reacted for 3 h at 70 °C and monitored by ESI-TOF-MS and HPLC (solvent A: H>O + 0.1% TFA;
solvent B: MeCN + 0.1% TFA; gradient: from 10% B/90% A to 100% B over 30 min). The retention
time of glycan aldehyde 1 was observed at 18.0 min. After 3 h, the mixture was cooled down to room
temperature, followed by the removal of MeCN under vacuum to give a 5.0 mM stock solution in

DMSO.

a(2,3)
-sialylated

i H IN,‘N
O)LN/\/N } N N
, H
O 2
o
HNJ\ NNCo,E
07 °N
N
1.5%10°~ Glycan aldehyde 1
v
8 6 — 214nm
£ 1.0x10°7 — 254nm
[
<
2
2 5.0%10%
0.0 ,,A/J\,,,
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Figure S2. HPLC analysis (column was an analytical 4.6 x 250 mm Cosmosil 5C18-AR-300 from
Nacalai Tesque; solvent A: H,O + 0.1% TFA; solvent B: MeCN + 0.1% TFA; gradient: from
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10%B/90%A to 100%B over 30 min; flow rate: 1 ml/min; ) of the reaction mixture of SPAAC reaction
between o(2,3)-sialylated glycan azide 3 and aldehyde 25 after 3 hours. The glycan aldehyde 1 was
observed at 18 min and confirmed by ESI-MS (HRMS (ESI): m/z [M-2H]? calculated for
C145H210N 16074 1679.6586; found 1679.6545).

Datafile Name:20240329-a2, 3probe-90min. lcd
Sample Name:20240329-a2, 3probe-90min
Sample 1D:1

] Glycan aldehyde 1
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Figure S3. HPLC analysis (column was an analytical 4.6 x 250 mm Cosmosil 5C18-AR-300 from
Nacalai Tesque; solvent A: HO + 0.1% TFA; solvent B: MeCN + 0.1% TFA; gradient: from
10%B/90%A to 100%B over 90 min; flow rate: 1 ml/min) of the purified glycan aldehyde 1 showed

two peaks at 30.3 and 30.7 min to indicate two regioisomers of 1 as a result of the SPAAC reaction.
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Figure S4. The structure of glycan aldehyde 1.
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Synthesis of Gal-Tz

N=N DIPEA, DMF N=N

LW W W ' “Sd ) feae®
d 40°C,14.5h
N_O NH,  52%

26 OZQj 27 Gal-Tz

To a mixture solution of ester 26 (10.2 mg, 25.8 umol, 5.0 eq.) and Gal-amine 27 (8.9 mg, 5.1
umol, 1.0 eq.) in DMF (3.0 ml) was added by DIPEA (9.0 pl, 51.0 umol, 10.0 eq.). After stirring the

mixture for 5 hours at 35 °C, the solvent was removed under vacuum and purified by HPLC (column
was an analytical 4.6 x 250 mm Cosmosil 5C18-AR-300 from Nacalai Tesque; solvent A: H>O + 0.1%
TFA; solvent B: MeCN + 0.1% TFA; gradient: from 10%B/90%A to 100%B over 30 min; flow rate:
1 ml/min) to give the Gal-Tz at a 53% yield.

'"H NMR (400 MHz, D,0) 6 8.39 (d, J = 8.4 Hz, 1H), 7.58 (d, J = 8.4 Hz, 2H), 7.58 (d, J = 8.6 Hz,
1H), 5.12 (s, 1H), 5.04 (d, /= 9.5 Hz, 1H), 4.93 (s, 1H), 4.76 (s, 1H), 4.61 (d, J= 7.9 Hz, 1H), 4.58
(d, /=8.1 Hz, 1H), 4.47 (dd, J = 7.8, 2.5 Hz, 2H), 4.25 (d, J=2.0 Hz, 1H), 4.19 (dd, /= 3.6, 1.5 Hz,
1H), 4.11 (dd, J=3.7, 1.7 Hz, 1H), 4.02 — 3.44 (m, 56H), 3.07 (s, 3H), 2.88 (dd, /= 5.8, 2.1 Hz, 2H),
2.07 (s, 3H), 2.05(s, 3H), 2.05(s, 3H), 1.97(s, 3H).

HRMS (ESI): m/z [M+Na]" calculated for 1989.6941 C77H11sN19NaOuo; found 1989.6959.

Gal-Tz

v

5%x10°
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3x10°6
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Figure S5. Preparative HPLC of the crude Gal-Tz. The Gal-Tz was observed at 13.5 min.
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Figure S6. HPLC analysis (column was an analytical 4.6 x 250 mm Cosmosil 5C18-AR-300 from
Nacalai Tesque; solvent A: HO + 0.1% TFA; solvent B: MeCN + 0.1% TFA; gradient: from
10%B/90%A to 70%B/30%A over 20 min; flow rate: 1 ml/min) of the purified Gal-Tz. The Gal-Tz

was observed at 10.5 min.

Structure of Gal-glycan
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Figure S7. The structure of Gal glycan
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Synthesis of 18

0]
HN
CO,Et Boc \)J\OH CO,Et
A HATU, DIPEA, DMAP ™ N j\/
DCM, r.t. NHBoc
HoN OH HeN o
34%
16 18

To a stirred solution of N-Boc glycine (35.5 mg, 202.4 umol, 1.0 eq.), aniline 16 (50.0 mg, 202.4
umol, 1.0 eq.), DMAP (5.0 mg, 40.5 pumol, 0.2 eq.), and DIPEA (107.5 uL, 607.2 pmol, 3.0 eq.) in
anhydrous DCM (5.0 ml) was added EDCI-HCI (46.6 mg, 242.9 umol, 1.2 eq.) at room temperature.
The resulted mixture was stirred for 3 hours at room temperature, followed by removing solvent under
vacuum, and purified by silica gel column chromatography (eluent Hexane/AcOEt gradient from 10%

to 90%) to give N-Boc amine 18 as yellow solid at 34% yield

'"H NMR (400 MHz, CDCL;): § 7.27 (d, J= 8.5 Hz, 2H), 6.70 (d, J = 10.5 Hz, 2H), 6.65 (d, /= 8.6
Hz, 2H), 6.60 (t, /= 6.4 Hz, 1H), 5.02 (d, /= 6.4 Hz, 2H), 5.02 (s, 1H), 4.27 (q, /= 7.1 Hz, 2H), 3.96
(d, J=5.8 Hz, 2H), 1.46 (s, 9H), 1.34 (t, /= 7.2 Hz, 3H).

13C NMR (101 MHz, CDCl;): § 170.27, 166.76, 147.09, 136.09, 133.92, 132.16, 128.37, 127.28,
120.02, 116.70, 115.18, 62.09, 61.28, 42.57, 28.44, 27.89, 14.37

HRMS (ESI): m/z [M+Na]" calculated for C21H2sN2NaQg: 427.1840; found 427.1844.

Synthesis of 17
0
BocHN CO,Et
CO,Et \)LOH 2
~ HATU, DIPEA 0 XX
= ™ BocHN L
DCM, rt. o¢ N OH
H2N OH 70% H
16 17

To a stirred solution of N-Boc glycine (35.5 mg, 202.4 pmol, 1.0 eq.), aniline 16(50.0 mg, 202.4 umol,
1.0 eq.) and DIPEA (107.5 pL, 607.2 umol, 3.0 eq.) in anhydrous DCM (5.0 ml) was added EDCI*
HCI (46.6 mg, 242.9 pmol, 1.2 eq.) at room temperature. The resulted mixture was stirred for 3 hours
at room temperature, followed by removing solvent under vacuum, and purified by silica gel column
chromatography (eluent Hexane/AcOEt gradient from 10% to 90%) to give N-Boc amine 17 as yellow
solid at 34% yield with 37% recovery of starting material.
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'"H NMR (400 MHz, CDCl;): § 6.08 (s, 1H), 6.05 (ddd, J=16.2, 11.1, 3.7 Hz, 1H), 5.63 (dd, J=16.6,
2.6 Hz, 1H), 3.96 (d, J= 5.2 Hz, 2H), 3.73 (s, 3H), 2.34 — 2.28 (m, 1H), 2.24 (qd, J=11.8, 3.9 Hz,
1H), 2.14 - 1.74 (m, 7H), 1.58 (dd, J = 15.4, 6.2 Hz, 1H), 1.11 (s, 3H).

13C NMR (101 MHz, CDCls): 6 180.89, 170.92, 135.18, 130.31, 69.68, 52.40, 45.93, 44.52, 41.53,
38.48,31.10, 30.20, 17.82.

HRMS (ESI): m/z [M+Na]" calculated for C21H23N2NaOg: 427.1840; found 427.1844.

Synthesis of a(2,3)-sia-TCO-model compound 28

a(2,3)
-sialylated

DMSO/MeCN

70°C,3h O~
55%

"]
m
S || ,0?;" S |“‘N
N N N N "
Oi m”m W s °i HNIH%(N
O,

HN

OMe OJ\OMe

23 28
To a stirred solution of glycan-azide 5 (10.0 mg, 4.0 umol, 1.0 eq.) in DMSO (803 ml) was added
by the TCO-ester 23 (2.9 mg, 4.4 umol, 1.1 eq.). After stirring the mixture for 3 hours at 70 °C, the
reaction mixture was purified by HPLC (column was a preparative 20.0 x 250 mm Cosmosil 5C18-
AR-300 from Nacalai Tesque; solvent A: H,O + 0.1% TFA; B: MeCN + 0.1% TFA; gradient: from
10% B/100% A to 100% B over 30 min; flow rate: 8 ml/min; the product 28 was observed at 17.0 min
(mixture of regioisomers). The 28 was collected and followed by lyophilization to give a white solid

at a 55% yield.

'"H-NMR (400 MHz, D;0) 8 7.62 — 7.51(m, 4H), 7.39 — 7.34 (m, 3H), 7.18 (d, J=7.5 Hz, 1H), 5.92
(d, /J=16.4Hz, 1H), 5.78 —5.55 (m, 6H), 5.27 (d, J = 3.6 Hz, 1H), 5.06 (s, 2H), 4.99 (dd, J =17.3,
7.9 Hz, 2H), 4.92 (s, 1H), 4.87 (s, 2H), 4.53 — 4.51 (m, 7H), 4.42 (d, J = 7.7 Hz, 2H), 4.19 (s, 2H),
4.14 (s, 2H), 4.06 — 3.27 (m, 72H), 3.26 — 3.14 (m, 5H), 2.73 — 2.67 (m, 4H), 2.23 — 1.64 (m, 36H),
1.56 — 0.97 (m, 23H).

LRMS (ESI): m/z [M-2H+2Na]** calculated for 1574.5782 C120H191N15Na2072; found 1574.6251.
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Figure S8. HPLC analysis (column was an analytical 4.6 x 250 mm Cosmosil 5C18-AR-300 from
Nacalai Tesque; solvent A: HO + 0.1% TFA; solvent B: MeCN + 0.1% TFA; gradient: from
10%B/90%A to 70%B/30%A over 20 min; flow rate: 1 ml/min) of the purified 28. The 28 was

observed at 15.2 min.
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Figure S9. ESI MASS-spectrum (positive mode) of TCO-ester 28. Derived peak at 1574 m/z is
corresponding to [M+2H]** of 28

Synthesis of amine product 29

] a(2,3)

-] -sialylated
-]
n
SRS o
H ( ” DMSO/MeCN y N
HN" M( 70°C,3h HN/\/N\[MN | N,,N
PR & : )
R
29

3
To a stirred solution of glycan-azide 5 (1.8 mg, 723 nmol, 1.0 eq.) in DMSO (140 ml) was added
by amine 3 (1.0 mg, 2.7 pmol, 3.7 eq.) at room temperature. After stirring the mixture for 3 hours at
70 °C, the reaction mixture was purified by HPLC (column was preparative 20.0 x 250 mm Cosmosil
5C18-AR-300 from Nacalai Tesque; solvent A: HO + 0.1% TFA; B: MeCN + 0.1% TFA; gradient:
from 10% B/100% A to 100% B over 30 min; flow rate: 8 ml/min; the product 29 was observed at
16.0 min. The 29 was collected and followed by lyophilization to give a white solid at 55% yield.
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'"H-NMR (400 MHz, D;0) § 7.68 — 7.53 (m, 4H), 7.47 — 7.34 (m, 4H), 7.29 (d, J = 8.3 Hz, 1H), 7.22
(d, /J=8.3 Hz, 1H), 5.94 (d,J=17.1 Hz, 1H), 5.64 (d, /= 17.1 Hz, 1H), 5.10 (s, 1H), 5.05 — 4.97 (m,
1H), 4.95 — 4.84 (m, 4H), 4.64 — 4.49 (m, 8H), 4.45 (d, J= 7.6 Hz, 1H), 4.40 — 4.26 (m, 3H), 4.23 (s,
1H), 4.17 (s, 1H), 4.12 (s, 1H), 4.09 (s, 2H), 4.03 — 3.31 (m, 60H), 3.12 — 3.08 (m, 3H), 2.80 (d, J =
4.7 Hz, 2H), 2.74 (dd, J = 12.6, 4.4 Hz, 2H), 2.31 — 2.24 (m, 2H), 2.18 — 1.93 (m, 20H), 1.90 — 1.72
(m, 4H), 1.61 — 1.52 (m, 2H), 1.48 — 1.09 (m, 11H).

LRMS (ESI): m/z [M-2H]* calculated for 1431.5481 C118H17sN140¢7; found 1431.9180.
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Figure S10. HPLC analysis (column was an analytical 4.6 x 250 mm Cosmosil 5C18-AR-300 from
Nacalai Tesque; solvent A: HO + 0.1% TFA; solvent B: MeCN + 0.1% TFA; gradient: from
10%B/90%A to 70%B/30%A over 20 min; flow rate: 1 ml/min) of the purified 29. The 29 was

observed at 12.8 min.
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Figure S11. 'H and *C NMR spectra of ester 20
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Synthesis of glycoalbumin

General protocol for preparation of glycoalbumin-I and fluorophore-linked
glycoalbumin-1

The glycan aldehyde 1 solution (75 nmol, 15 pl from 5.0 mM stock solution in DMSO) was added to
either of albumin, TAMRA-linked albumin, or FL750-linked albumin (5 nmol) in milli-Q water
(135 pl). The resulting solution was mildly mixed and incubated for 3.5 h at 37 °C in the dark. To
remove the unreacted 1, The solution was concentrated and washed with milli-Q water using Amicon
10K® ultra centrifugal filters (10 kDa cut-off). The solution of Glycoalbumin-I or fluorophore-
linked glycoalbumin-I was then diluted in milli-Q water to necessary volumes as required: 100 pl to
obtain 50 uM. To confirm formation of glycoalbumins, MALDI-TOF-MS was done. Analysis under
positive mode, as for Glycoalbumin-I, an average molecular weight of 108 kDa was detected, which
indicated 12.4 molecules of a(2,3)-sialylated glycan are conjugated per albumin. As for TAMRA-
linked glycoalbumin-I, an average molecular weight of 109.9 kDa was detected, which indicated 12.7
molecules of a(2,3)-sialylated glycan are conjugated per albumin. As for FL750-linked
Glycoalbumin-I, an average molecular weight of 99.2 kDa was detected, which indicated 9.3

molecules of a(2,3)-sialylated glycan are conjugated per albumin.

General protocol for Clcik-to-Release using glycoalbumin-I and dimethyl tetrazine
(DMT).

To a solution of Glycoalbumin-I (4.0 nmol) in milli-Q water (216 pl) was added by the DMT (240
nmol) solution in DMSO (24 pl). The resulting mixture was mildly mixed and incubated at 37 °C. To
monitor the process of releasing a(2,3)-sialylated glycans, a portion (1/40) of the mixture solution was
washed with milli-Q water using Amicon 10K® ultra centrifugal filters (10 kDa cut-off), followed by
measurement using MALDI-TOF-MS for a specific time.

A protocol for preparation of glycoalbumin-II by glycan remodeling

To a solution of Glycoalbumin-I (4.0 nmol) in milli-Q water (216 pl) was added by the Gal-Tz (240
nmol) solution in DMSO (24 pl). The resulting mixture was mildly mixed and incubated for 16 h at
37 °C. To monitor the process of replacing a(2,3)-sialylated glycans with galactosylated ones, a
portion (1/40) of the mixture solution was washed with milli-Q water using Amicon 10K® ultra
centrifugal filters (10 kDa cut-off), followed by measurement using MALDI-TOF-MS for a specific
time (5, 10, and 30 min, 1.5, 3.0, 4.0 and 16.0 h). After 16 h, the solution was concentrated and washed
with milli-Q water using Amicon 10K® ultra centrifugal filters (10 kDa cut-off) to remove the
unreacted Gal-Tz to afford Glycoalbumin-II, which consisted of 6 molecules of o(2,3)-sialylated

glycan and 10 molecules of galactosylated glycan.
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General protocol for preparation of fluorophore-linked glycoalbumin-II by glycan
remodeling

To a solution of fluorophore-linked glycoalbumin-I (4.0 nmol) in milli-Q water (216 pl) was added by
the Gal-Tz (240 nmol) solution in DMSO (24 pl). The resulting mixture was mildly mixed and
incubated for 16 h at 37 °C. To monitor the process of replacing a(2,3)-sialylated glycans with
galactosylated ones, a portion (1/40) of the mixture solution was washed with milli-Q water using
Amicon 10K® ultra centrifugal filters (10 kDa cut-off), followed by measurement using MALDI-
TOF-MS for a specific time (30 min and 16.0 h). After 16 h, the solution was concentrated and washed
with milli-Q water using Amicon 10K® ultra centrifugal filters (10 kDa cut-off) to remove the
unreacted Gal-Tz to afford fluorophore-linked glycoalbumin-II. The TAMRA-linked
Glycoalbumin-II consisted of 8.1 molecules of a(2,3)-sialylated glycan and 7.6 molecules of
galactosylated glycan. The FL750-linked glycoalbumin-II consisted of 5.7 molecules of a(2,3)-
sialylated glycan and 5.8 molecules of galactosylated glycan.
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Preparation of Glycoalbumin-I
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Figure S23. MALDI-TOF-MS of Glycoalbumin-I
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Glycan remodeling reaction of Glycoalbumin-I to give Glycoalbumin-IT
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Figure S24. MALDI-TOF-MS data of Glycoalbumin-II for 5 min after starting the reaction.

128 kDa
e

Figure S25. MALDI-TOF-MS data of Glycoalbumin-II for 10 min after starting the reaction.
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Figure S26. MALDI-TOF-MS data of Glycoalbumin-II for 30 min after starting the reaction.

123 kDa

Figure S27. MALDI-TOF-MS data of Glycoalbumin-II for 1.5 h after starting the reaction.

118 kDa

.
~—

Figure S28. MALDI-TOF-MS data of Glycoalbumin-II for 3 h after starting the reaction.
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Preparation of TAMRA-linked albumin

HoN
H2N ’ -, % NH2
HaN—L 5 —NH, TAMRA-SE
e 2 DMSO/PBS, 37 °C
10 min
Albumin TAMRA-linked Albumin

To a solution of human serum albumin (6.7 mg, 100 nmol) in PBS buffer (pH 7.4, 1.0 ml) was added
5(6)-carboxytetramethylrhodamine succinimidyl ester (0.13 mg, 250 nmol) in DMSO (13 pl). The
resulted mixture solution was reacted at 37 °C. After 10 min, the solution was concentrated and washed
with milli-Q water using Amicon 10K® ultra centrifugal filters (10 kDa cut-off) to remove the
unreacted TAMRA. To confirm formation of TAMRA-linked albumin, MALDI-TOF-MS was done.
Analysis under positive mode, an average molecular weight of 67.0 kDa was detected, which indicated

1.3 molecules of TAMRA fluorophore were conjugated per albumin.

67.0 kDa

Figure S31. MALDI-TOF-MS data of TAMRA-linked albumin.
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Preparation of TAMRA-linked Glycoalbumin-1
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Figure S32. MALDI-TOF-MS of TAMRA-linked Glycoalbumin-I
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Glycan remodeling reaction
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Figure S33. MALDI-TOF-MS of TAMRA-linked Glycoalbumin-I for 30 min after starting the

reaction.
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Preparation of FL750-linked albumin.

NH,  NH,
& HoN NH,
HaN i N ’
HoN—iE 5 —NH, FL750-SE 2 NH,
HZN/%&%‘\NH2 H,N NH,
FzN NF, DMSO/PBS, 37 °C HN N
10 min
Albumin FL750-linked Albumin

To a solution of human serum albumin in phosphate saline buffer (pH 7.4, 300 ul) was added by HiLyte
Fluor 750 acid SE® (0.25 mg, 0.19 umol) in DMSO (10 pl). The resulted mixture solution was reacted
at 37 °C. After 10 min, the solution was concentrated and washed with milli-Q water using amicon
10K® ultra centrifugal filters (10 kDa cut-off) to remove the unreacted Fluor 750 dye. To confirm
formation of FL750-linked albumin, MALDI-TOF-MS was done. Analysis under positive mode, an
average molecular weight of 68.1 kDa was detected, which indicated 1.3 molecules of FL750

fluorophore were conjugated per albumin.

68.1 kDa

saaspess BT _ -
En T o o ED o Eo oo £

Figure S35. MALDI-TOF-MS of FL750-linked albumin.
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Preparation of FL750-linked glycoalbumin-I
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Figure S36. MALDI-TOF-MS of FL750-linked Glycoalbumin-I
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Glycan remodeling reaction of FL750-linked glycoalbumin-I to give FL750-linked
glycoalbumin-I1

o(2,3)- a(2,3)-
Sialylated Sialylated Galactosylated

s 0O
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I " T I
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Me
z DMSO/H,0,
37°C,16 h
FL750-linked Glycoalbumin-I FL750-linked Glycoalbumin-ll

The protocol for the glycan remodeling reaction of FL.750-linked glycoalbumin-I to give FL750-
linked Glycoalbumin-II was described in the main text. After starting the reaction at 30 min, the
average molecular weight of FL750-linked Glycoalbumin-I was measured by MALDI-TOF-MS
(positive mode) to reveal an increase to 110.2 kDa, indicating that around 5.8 galactosylated glycans
were conjugated. After 16 h, the average molecular weight of FL750-linked Glycoalbumin-I was
decreasing to 99.9 kDa, indicating that around 3.6 a(2,3)-sialylated glycans were released. As a result,
FL750-linked Glycoalbumin-II consisted of 5.7 a(2,3)-sialylated glycans and 5.8 galactosylated
glycans.
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Figure S37. MALDI-TOF-MS of FL750-linked Glycoalbumin-I for 30 min after starting the

reaction.
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Figure S38. MALDI-TOF-MS of FL750-linked Glycoalbumin-I for 16 h after starting the reaction.
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Glycan-remodeling reaction in blood

In Blood reaction protocol

To 34 uL of blood collected from mice, 50 uM TAMRA-linked Glycoalbumin-I solution (20 pL)
was added. To the solution, 833uM of Gal-Tz or DMT (50 eq.) in DMSO (6 puL) was added and
reaction container was shaken under 37 °C. After the specified time has passed, the reaction mixture
was centrifuged, supernatant solution was collected. To the derived solution was added 2xSDS-
PAGE Sample Buffer (for Electrophoresis) in the same volume as the sample and the mixture was
heated at 90 °C for 5 min. The sample solution was applied to 10% acrylamide gel. After 1 h of
electrophoresis with 100V, fluorescence band was detected by fluorescence. Precision plus protein

dual color standard (BioRad Laboratories) was used as a standard protein ladder.
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Lane 1: Protein Marker
Lane 2: TAMRA-labeled glycoalbumin-I only as a standard
Lane 3: TAMRA-labeled glycoalbumin-I and Gal-Tz in blood for 1 h
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Figure S39. TAMRA-linked Glycoalbumin-I (20 uM) and Gal-Tz (1 mM) were reacted in a mixture
of blood solution (15% DMSO in mouse blood) at 37 °C for 1 h. After reaction, the solution was
centrifuged for 10 min at 16900 x g and the generated supernatant was analyzed by SDS-PAGE. SDS-
PAGE gel images showing Coomassie staining (a) and TAMRA fluorescence (b) for the same gel.
Lane 1 is protein MW standards. Lane 2 is the TAMRA-linked Glycoalbumin-I. Lane 3 is the mixture
of TAMRA-linked Glycoalbumin-I and Gal-Tz in a mixture blood solution. The ChemiDocTM
Touch (Bio-Rad) was used to record the TAMRA fluorescent images using a Blot/UV/Stain-free tray

with Pro-Q Diamond setting. The TAMRA fluorescent images were obtained at a 0.1s exposure setting.
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Figure S40. TAMRA-linked Glycoalbumin-I (20 uM) and tetrazine 1 (1 mM) were reacted in a
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mixture of blood solution (15% DMSO in mouse blood) at 37 °C for 1 h. After reaction, the solution
was centrifuged for 10 min at 16900 x g and the generated supernatant was analyzed by SDS-PAGE.
SDS-PAGE gel images showing Coomassie staining (a) and TAMRA fluorescence (b) for the same
gel. Lane 1 is protein MW standards. Lane 2 is the TAMRA-linked Glycoalbumin-I. Lane 3 is the
mixture of TAMRA-linked Glycoalbumin-I and tetrazine 1 in a mixture blood solution. Lane 4 is
mouse blood. The ChemiDoc™ Touch (Bio-Rad) was used to record the TAMRA fluorescent images
using a Blot/UV/Stain-free tray with Pro-Q Diamond setting. The TAMRA fluorescent images were

obtained at a 0.1s exposure setting.
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Kinetics analysis

Kinetics analysis protocol

A reaction consisted of the 28 (100 mM) and 1 equivalent of Gal-Tz (100 mM) in the 10%
DMSO/H:0 solution. Following initiation by Gal-Tz addition, the reactions mixture was mixed and
incubated at 37 °C. As shown in Figure S9, the result was monitored at the indicated times (1, 3, 5, 10,
60, 120, and 240 min) by HPLC analysis and UV-visible detection. HPLC conditions: column was an
analytical 4.6 x 250 mm Cosmosil 5C18-AR-300 from Nacalai Tesque; solvent A: HO + 0.1% TFA;
solvent B: MeCN + 0.1% TFA; gradient: from 30%B/70%A to 80%B/20%A over 20 min; flow rate:
1 ml/min. The Gal-Tz conjugation progress was observed by monitoring the peak area of 28 decrease
at 15.2 minutes of retention times, whereas the a(2,3)-sialylated glycan release progress was observed
by monitoring the peak area of 29 increase at 12.8 minutes of retention times. As depicted in Figure
S10, the peak area ratios ([28]/[28]o and [29]/[29]0) were plotted versus reaction time using GraphPad
Prism 9. [28]; = HPLC chromatogram peak area of 28 at # minutes. [28]o = HPLC chromatogram peak
area of 28 at 0 minutes. [29]; = HPLC chromatogram peak area of 29 at ¢ minutes. [29]o = HPLC
chromatogram peak area of 29 at 0 minutes.
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Figure S41. glycan remodeling reaction between model compound 28 and Gal-Tz to give amine

29 and pyridazine 30
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Figure S42. HPLC time trace of the click-to-release reaction between 28 (100 mM) and Gal-Tz (100
mM) in the 10% DMSO/H,O solution at 37 °C. Standard runs of known compounds include (a) Gal-
Tz standard, (b) 28 standard and (c) 29 standard. Example HPLC traces of the reactions at (d) 1 min,
(e) 3 min, (f) 5 min, (g) 10 min, (h) 60 min (i) 120 min, and (j) 240 min. HPLC conditions: column
was an analytical 4.6 x 250 mm Cosmosil 5C13-AR-300 from Nacalai Tesque; solvent A: HO + 0.1%
TFA; solvent B: MeCN + 0.1% TFA; gradient: from 10%B/90%A to 70%B/30%A over 20 min; flow
rate: 1 ml/min. The 30 was observed at 9.5 min and confirmed by ESI-MS (LRMS (ESI): m/z [M-H]
! calculated for CooH136NoOs2 2175.8313; found 2175.7168.
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Figure S43. The click-to-release reaction between 28 (100 mM) and Gal-Tz (100 mM) in the 10%
DMSO/H;0 solution at 37 °C was monitored at the indicated times (1, 3, 5, 10, 60, 120, and 240 min)
by HPLC and UV-visible detection. The HPLC chromatogram peak area-changing ratios of 28 (red
line) and 29 (blue line) were plotted against reaction time. [28]; = HPLC chromatogram peak area of
28 at ¢t minutes. [28]o = HPLC chromatogram peak area of 28 at 0 minutes. [29]; = HPLC

chromatogram peak area of 29 at f minutes. [29]o = HPLC chromatogram peak area of 29 at 0 minutes.
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Cell studies

Cell culture

Cell lines were obtained from RIKEN Cell Bank and typically incubated at 37 °C with a 5% CO2
humidified environment. HepG2 cancer cell line (Human hepatocellular carcinoma cells) and SW620
(human colon cancer cells) were cultured in DMEM medium with supplemented with 10% FBS and

1% penicillin-streptomycin.

Cell imaging studies protocol

To determine the degree of binding between a2,3-sialylated Glycoalbumin-I or glycan-remodeled
glycoalbumin-II and HepG?2 cells, fluorescent imaging study was performed. HepG2 cells was plated
onto 96-well clear-bottomed plates at a density of 10* cells per well and grown. After 2 days, the
medium was then removed, followed by treatment (final concentration) of either 1 uM of TAMRA-
linked Glycoalbumin-I or 1 uM TAMRA-linked Glycoalbumin-II in DMEM medium with 10%
FBS. Cells were then incubated for 3 h at 37 °C. After the medium was removed, cells were washed
(3x) with PBS buffer, followed by the addition of 200 pl nuclear staining agent hoechst (20000x
diluted solution by PBS buffer). Following incubation period of 15min at room temperature, cells were
washed with 1x with PBS buffer 200 ul and prepared for microscopy imaging using a Keyence BZ-
X810 all-in-one fluorescence microscope. For TAMRA dye observation, fluorescence was measured
at Aex = 545 nm/Aem = 605 nm, while for Hoechst-dye observation, fluorescence was measured at Aex
= 360 nm/Aem = 460 nm. Images were obtained at 40x magnification. Bright field images were
obtained at a 1/500s exposure setting, Hoechst images were obtained at a 1/10s exposure setting,
TAMRA images were obtained at a 3s exposure setting. The obtained TAMRA and Hoechst images
were analyzed using the free software Fiji. For TAMRA images, fluorescent regions were specified by
Threshold, and the brightness value of the region was measured and designated as the fluorescence
intensity; for Hoechst images, the number of nuclei in the image was manually counted and designated

as the number of cells.
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Cell imaging studies
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Fig S44. HepG2 cell imaging results following incubation (3 hours, 37 °C) with TAMRA-Inked
Glycoalbumin-I (1 uM) in cell medium (n = 3). Shown are images obtained via TAMRA (3s exposure
time), Hoechst (1/10s exposure time), Brightfield (1/500s exposure time), and the combined Overlay.

The scale bar corresponds to 50 mm.
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Figure S45. HepG?2 cell imaging results following incubation (3 hours, 37 °C) with TAMRA-linked
Glycoalbumin-I (1 uM) and Gal-Tz (60 uM) in cell medium (n = 3). Shown are images obtained via
TAMRA (3s exposure time), Hoechst (1/10s exposure time), Brightfield (1/500s exposure time), and

the combined Overlay. The scale bar corresponds to 50 mm.
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Figure S46. HepG?2 cell imaging results following incubation (3 hours, 37 °C) with TAMRA-linked
Glycoalbumin-II (1 uM) in cell medium (n = 3). Shown are images obtained via TAMRA (3s
exposure time), Hoechst (1/10s exposure time), Brightfield (1/500s exposure time), and the combined

Overlay. The scale bar corresponds to 50 mm.
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Figure S47. HepG?2 cell imaging results following incubation (3 hours, 37 °C) with TAMRA-linked
Glycoalbumin-II (1 uM) and 50 mM of galactose in cell medium (n = 3). Shown are images obtained
via TAMRA (3s exposure time), Hoechst (1/10s exposure time), Brightfield (1/500s exposure time),

and the combined Overlay. The scale bar corresponds to 50 mm.
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Figure S48. Confocal microscopy fluorescence images of HepG2 cells incubated with galactosylated
TAMRA-linked Glycoalbumin-II (1 uM) at 37°C for 3 h. The shown images obtained at 60x
magnification via Hoechst fluorescence (cell nuclei staining), TAMRA fluorescence (glycoalbumins),
and the combined overlay. The scale bar corresponds to 50 mm. Three independent replicates were

presented. The scale bar corresponds to 50 mm.
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Figure S49. SW620 cell imaging results following incubation (30 min, 37 °C) with TAMRA-linked
albumin (5 uM) in cell medium (n = 3). Shown are images obtained via TAMRA (2s exposure time),
Hoechst (1/10s exposure time), Brightfield (1/500s exposure time), and the combined Overlay. The

scale bar corresponds to 50 mm.
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Figure S50. SW620 cell imaging results following incubation (30 min, 37 °C) with TAMRA-labeled
glycoalbumin-I (5 pM) in cell medium (n = 3). Shown are images obtained via TAMRA (2s exposure
time), Hoechst (1/10s exposure time), Brightfield (1/500s exposure time), and the combined Overlay.

The scale bar corresponds to 50 mm.
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Figure S51. SW620 cell imaging results following incubation (30 min, 37 °C) with TAMRA-labeled
glycoalbumin-I (5 uM) and Gal-Tz (300 uM) in cell medium (n = 3). Shown are images obtained via
TAMRA (2s exposure time), Hoechst (1/10s exposure time), Brightfield (1/500s exposure time), and

the combined Overlay. The scale bar corresponds to 50 mm.
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Figure S52. SW620 cell imaging results following incubation (30 min, 37 °C) with TAMRA-labeled
glycoalbumin-II (5 uM) in cell medium (n = 3). Shown are images obtained via TAMRA (2s exposure
time), Hoechst (1/10s exposure time), Brightfield (1/500s exposure time), and the combined Overlay.

The scale bar corresponds to 50 mm.
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Figure S53. Confocal microscopy images of SW620 cells incubated with o(2,3)-sialylated
glycoalbumin-I (5 pM) at 37°C for 30 min. The shown images obtained at 60x magnification via
Hoechst fluorescence (cell nuclei staining), TAMRA fluorescence (glycoalbumins), and the combined

Overlay. The scale bar corresponds to 50 mm.
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Figure S54. Confocal microscopy images of SW620 cells incubated with o(2,3)-sialylated
glycoalbumin-I (5 uM) at 37°C for 10, 30 min and 3 hours. The shown images obtained at 60x
magnification via Hoechst fluorescence (cell nuclei staining), TAMRA fluorescence (glycoalbumins),

and the combined Overlay. The scale bar corresponds to 50 mm.
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Animal studies

All animal experiments were carried out with approval by RIKEN’s Animal Ethics Committee
(W2019-2-049). In general, mice were anesthetized with 2.5% isoflurane in oxygen at a flow rate of

2.5-3.0 L/min.

Intravenous injection of FL750-linked glycoalbumin-I and Gal-Tz into mice

10-week-old female nude mice were randomly divided into 3 groups; FL750-linked glycoalbumin-I
only (group 1, n = 5); co-injection of FL750-linked glycoalbumin-I and Gal-Tz (group 2, n = 5);
FL750-linked glycoalbumin-II only (group 3, n = 5). The FL750-linked glycoalbumin-I and -II
were prepared at a concentration of 1.5nmol/100ml stock solution in saline. The Gal-Tz was prepared
at a concentration of 500nmol/100ml stock solution in saline. For each mouse, total injection volume
was adjusted to 200 pl. By intravenous administration, each mouse in group 1 received FL750-linked
glycoalbumin-I (100 ml stock solution), followed by 100 ml saline 10 min later; each mouse in group
2 received FL750-linked glycoalbumin-I (100 ml stock solution), followed by Gal-Tz (100 ml stock
solution) 10 min later; each mouse in group 3 received FL750-linked glycoalbumin-II (100 ml stock
solution), followed by 100 ml saline 10 min later. After treatment, fluorescence whole body imaging
of mice (dorsal side) by using a Clairvivo OPT kinetics fluorescence imager (Shimadzu, Japan) was
immediately performed. The mice were exposed at the same shooting time and intensity. To image the
mice, the excitation and emission wavelengths of fluorescence were adjusted to 785 and 849 nm,
respectively and a 5-s exposure setting was used. After 3 h from treatment, fluorescence imaging with
the abdomen of the mouse split open was performed. Then, mice were sacrificed, and fluorescence
imaging of each organ was performed. Fluorescence was calculated within an arbitrarily defined

region of interest (ROI).

SW620 bearing mice xenograft models

The SW620 cancer xenograft tumors were established in 6-week-old female nude mice (BALB/cAlJcl-
nu/nu) by subcutaneous injection of cells (approximately 1.1x10° cells in 100 pl of cold 50% Matrigel
in unnourished DEME) into the right shoulder. Tumor growth was monitored while mice were housed
in a facility with controlled temperature, salinity, aeration, and a standard 12h light / 12 h dark cycle.
When SW620 tumors reached 700-1200 mm?, the mice were ready to be used for the experiment of

translocating a a(2,3)sialyled-glycoalbumin from the tumor to the intestine.

Intratumoral injection of FL750-linked glycoalbumin-I and Gal-Tz into SW620 tumor-
bearing mice

SW620 bearing mice were randomly divided into 3 groups; FL750-linked glycoalbumin-I only
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(group 1, n = 5); co-injection of FL750-linked glycoalbumin-I and Gal-Tz (group 2, n = 5); FL750-
linked glycoalbumin-II only (group 3, n = 5). The FL750-linked glycoalbumin-I and -II were
prepared at a concentration of 0.5nmol/10ml stock solution in saline. The Gal-Tz was prepared at a
concentration of 200nmol/10ml stock solution in saline. For each mouse, total injection volume was
adjusted to 20 pl. By intratumoral administration, each mouse in group 1 received FL750-linked
glycoalbumin-I (10 ml stock solution), followed by 10 ml saline 10 min later; each mouse in group 2
received FL750-linked glycoalbumin-I (10 ml stock solution), followed by Gal-Tz (10 ml stock
solution) 10 min later; each mouse in group 3 received FL750-linked glycoalbumin-II (10 ml stock
solution), followed by 10 ml saline 10 min later. After treatment, fluorescence whole body imaging of
mice (dorsal side) by using a Clairvivo OPT kinetics fluorescence imager (Shimadzu, Japan) was
immediately performed. The mice were exposed at the same shooting time and intensity. To image the
mice, the excitation and emission wavelengths of fluorescence were adjusted to 785 and 849 nm,
respectively and a 5-s exposure setting was used. After 5 h from treatment, mice were sacrificed, and
fluorescence imaging of each organ was performed. Fluorescence was calculated within an arbitrarily

defined region of interest (ROI).
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Animal imaging studies
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Figure S55. Replicate data (n = 5) for whole-body fluorescence imaging of mice (dorsal side) at 0 to
3 hours following intravenous injection of glycoalbumin-I. The fluorescence intensity ranged from

0.2 to 2.0 x 10*.
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Figure S56. Replicate data (n = 5) for whole-body fluorescence imaging of mice (dorsal side) at 0 to
3 hours following intravenous co-injection of glycoalbumin-I and Gal-Tz. The fluorescence intensity

ranged from 0.2 to 2.0 x 10,
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Figure S57. Replicate data (n = 5) for whole-body fluorescence imaging of mice (dorsal side) at 0 to
3 hours following intravenous co-injection of glycoalbumin-II. The fluorescence intensity ranged

from 0.2 to 2.0 x 10*. White arrow: liver; yellow arrow: intestine.
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Figure S58. Replicate data (n = 5) for whole-body fluorescence imaging of mice (abdominal side,

open) at 3 hours following intravenous co-injection of glycoalbumin-I and Gal-Tz. As control groups,
glycoalbumin-I or -II only was used. White arrow: excretion to urinary bladder; yellow arrow:

excretion to intestine. The fluorescence intensity ranged from 0.5 to 5.0 x 10*,
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Figure S59. Replicate data (n = 5) for fluorescence imaging of the collected intestines in mice at 3
hours following intravenous co-injection of glycoalbumin-I and Gal-Tz. As control groups,

glycoalbumin-I or -II only was used. The fluorescence intensity ranged from 0.2 to 2.0 x 10,
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Figure S60. Replicate data (n = 5) for fluorescence images of the collected urine samples from the
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mice at 3 hours following intravenous co-injection of glycoalbumin-I and Gal-Tz. As control groups,

glycoalbumin-I or -IT only was used. The fluorescence intensity ranged from 1.0 to 7.0 x 10,
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Figure S61. Replicate data (n = 5) for fluorescence images of the collected blood samples from the
mice at 3 hours following intravenous co-injection of glycoalbumin-I and Gal-Tz. As control groups,

glycoalbumin-I or -II only was used. The fluorescence intensity ranged from 0.4 to 1.7 x 10°.
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Figure S62. Mice received the TAMRA-linked Glycoalbumin-II (1.5 nmol in 200 pL saline) alone.
The indicated compounds were injected intravenously into 8—10-week-old BALB/cAlJcl-nu/nu mice
(n=1). After 3 hours, the mice were dissected, and SDS-PAGE was used to analyze the urine, and the
PBS buffer extractions from the cecum and inner feces of the colon. SDS-PAGE gel images showing
silver staining (left panel) and TAMRA fluorescence (right panel) for the same gel. Lane 1 is protein
MW standards. Lane 2 is the TAMRA-linked Glycoalbumin-II. Lane 3 is the urine. Lane 4 is the
extraction from the cecum. Lane 5 is the extraction from inner feces of the colon. The ChemiDoc™
Touch (Bio-Rad) was used to record the TAMRA fluorescent images using a Blot/UV/Stain-free tray

with Pro-Q Diamond setting. The TAMRA fluorescent images were obtained at a 7.0 s exposure setting.
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Figure S63. Replicate data (n = 5) for whole-body fluorescence imaging of the SW620 bearing tumor
mice (dorsal side) at 0 to 5 hours following intratumoral injection of glycoalbumin-I. The

fluorescence intensity ranged from 0.2 to 8.0 x 10,
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Figure S64. Replicate data (n = 5) for whole-body fluorescence imaging of the SW620 bearing tumor
mice (dorsal side) at 0 to 5 hours following intratumoral injection of glycoalbumin-I and Gal-Tz. The

fluorescence intensity ranged from 0.2 to 8.0 x 10,
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Figure S65. Replicate data (n = 5) for whole-body fluorescence imaging of the SW620 bearing tumor
mice (dorsal side) at 0 to 5 hours following intratumoral injection of glycoalbumin-II. The

fluorescence intensity ranged from 0.2 to 8.0 x 10,
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Figure S66. Replicate data (n = 5) for whole-body fluorescence imaging of the SW620 bearing mice
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(abdominal side, open) at 5 hours following intratumoral injection of glycoalbumin-I and Gal-Tz. As
control groups, glycoalbumin-I or -II only was used. The fluorescence intensity ranged from 0.2 to

8.0 x 10%.
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Figure S67. Replicate data (n = 5) for fluorescence images of the collected intestines from the mice
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at 5 hours following intratumoral co-injection of glycoalbumin-I and Gal-Tz. As control groups,

glycoalbumin-I or -IT only was used. The fluorescence intensity ranged from 0.3 to 3.0 x 10°.
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Figure S68. Replicate data (n = 5) for fluorescence images of the collected urine samples from the
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mice at 5 hours following intratumoral co-injection of glycoalbumin-I and Gal-Tz. As control groups,

glycoalbumin-I or -II only was used. The fluorescence intensity ranged from 0.1 to 3.0 x 10,
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