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Real-time observation of lectin cross-linking reactions by multivalent
carbohydrates and new approach to ligand design
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We present a real-time observation and a structurally variable process of
the cross-linking agglutination between multivalent lectins and glycoclusters using a small-angle
forward static light scattering (F-SLS) technique. In this study, a cross-linking agglutination
reaction was carried out using Sambucus Sieboldiana agglutinin (SSA) and a tetravalent Neu5Aca 2,
6LacNAc-glycocluster as a cross-linker. The scattering intensity of time-resolved F-SLS increased
with the formation of the NeubSAca 2,6LacNAc-glycocluster SSA cross-linked complex. As a result, we
succeeded in observing the fine sequential cross-linking agglutination phenomenon between the
multivalent carbohydrates and the multivalent lectins in real time with F-SLS. Furthermore, the
structural analysis based on the fractal dimension using the time-resolved F-SLS pattern revealed
that the structure of the aggregates changes densely as the cross-linking reaction progresses, and
that the process is an equilibrium reaction.



X C—19,. F—19—1, Z2—19 (@)

1. WFZEBRMA Y IO &

LI F ATENE SO, U A VAR T EICSFESARICTEET AR TR 2 R o o & X
JETHDH, 2OV F UL, B L TRMOFEESIEEEZ A/ L TE Y, Mia EoESHEE &
R RIS A%., Z2EEBZIISREI L, BEEAEZEKRT S, REIRIT, VA /LA ERGEM
M OERAGE., VBB CEL AR 7 o RIS L TnWb, LoT, L7 F ekt
T HEBIFMEY H o ROVERIT, ZEEHE G ITE RS O fEIR-CRESHIE 38 - HL o A L AAIOBRFEIC
SLTCETCHEELREREZ LT, 20X AR EICx LT, 1990 F£RLME, L7 F D
Mo Flxy T —2 2T 52 LT, AR ZREBIOICHINSE25EH 7 72421
TR DBZE S, @E T L BB TR RBE DI B AR o T A RHEE Y T ROBIREMN
BEANATON TV D, ITERGEE S E L 7 T TR D 2046 5Ot % 8 FE I8 AT BE 72 22l bl
BRBHADRE B L OGRICHKIIL TS, LvL, ZHE TARIFEDOR & 72 5 BEE SRR
St DBERES K OGN IZ E R 72 R ASEDTFE L TV, D F D IERDOFM R L. S o€
J~ =R EER & NI OREE-1 7 F U BEROBIERIZ L > THE LN LW 725
MRAETHY, FbEBERIEH-L 7 F V4GRS & BRI I+ 2 2 &%, ko Eo
FHAPEE I B IR L TW AW ARAEETH -7 (B 1), &2 CTHEEEIL, WFEoHEE DL
Bt (KIEE) DA LT oY T I 7 A r— DX 87 BEEERICH L TE
RIETHHIERME (8 ) ORI IHGEL (F-SLS) A BRFIZEHI T & D EHMEMR /T EER (R4
fig F-SLS JEHEE, K 2) 2% BRAT D Z LT, ML L7 F UM TR Z 2 72 BIRZEH
G )T NEA LATBSET HIMRAPORAEZERLEZ (B 3), LY, TRETRHMTDH
STRBEARERO 7 0 A2 O ER, S HICITEEROEE BT 2 5 H IS T fE
Ll BHLWT T a—FIZE SN ERBESH Y T Fo kG m A BT 5 (X 3),

[RAE#H] [RIG#H]

3
o MM
-5? Y e _ " ean
_.‘ ..

RV F

— B
+ 4~{L Rz ¢ ¢ ¢
o m
¢ % ¢ © ZzEezicd HESH-L O F SR
LoF ey, Tz !

(11112 VP AFEAYET—IBRRIGISHES S ERBRIE :>

1. SlMEE-L o7 MERESET ARG ERERREBOE

s E—LRby/—

L

ccD
SETELS YEARHER

AT RREL R
(F-LS)
A&t
(ex: A =473 nm)

~

BEEAEEIL AA—FLUR
2. B 5 RF-LSAIE S AT L



= ol e

L
LoFL 2 *E’Eﬁﬁllﬁll‘lﬁ'é& wnog,;z%mmmm
WS RS R B 43 AR F-L SR T 4 465
15#&%@55@@3

_________ | _‘:_”_?‘:__*f_’i”tﬁ'f’_'i”if_’i:ﬁf]_}g_%@_
(BN smmmusioromens

~
ZEETOEADARBA

Fi=2) AR ORI DA LA AT L
3. BIRMELEE

2. WHEOHB

AWFFCIX, RERE MR F-SLS JEIZ L DMEgH-1 7 F 2 S HE4E ﬁﬁﬁ@)?»&%Aﬁ LG
@AW%ﬁfnﬁ2®%%%%%amk¢6 S B, FREE S fE F-SLS HlE iofﬁ%méﬁ
HEZ YT ROSTHRFTT 4 — Ry 7 Uik z2iT5 2 & T, L7 F st LT
FRAIZ 2R AE BE ﬁﬁbt%ﬁ)ﬁx%%@ﬁ#é BREEREE LTI, ARG 2 £R 2 7290 i
PET A NI T 52 & T, BERICICE ) TBREEAALBIG 2R L LU A VAR AT
LOBF EHEET D,

3. WDk

AR TET AL F o L THA LI =R =T ha L F v (SSA) X, 2 AE A Ak
RSN DIEA LT, £, AU CEMBES & LM L7z, PUAD NeubAc « 2, 6LacNAc—H#
7 T AL —EB I OVUE D LacNAc—HE 2 7 22— (K 4) 1, Fex NLARTHRE L7- )71k [Ogata M.
et al., Bioconjugate Chemistry 23, 97-105 (2012)] ZHAWTEHK LT,

H
ROV\ONNWNH
o
° cj: “\/\/\)L AP~
o” w e H OR
fN\/\o/\/o\/\NJ
H o
RO\AO/\/NMH/ <o kc// o
(o]
\/\/\)LN/\/O\/\QR
H

"lo o mfidNeuSAce2,6LacNACHEIEI T2 T—
: flo - L=

OH OH OH
R= mk§§vo o PUfidLacNAC-EES 52—
H MO \rac  1E2¥2

H4. FFRTEALI=FSF S MBREH

F-SLS Ml D 52 IR, SSA % 10 mM PBS (pH 7.4) TIAfE L. SSA G (4, 6, B
8 uM) ZFHBI L=, ZDSSAERE 7 4 V& —2i (0.20 pm) #%. F-SLS HEHEEDOY 7
BT B0 u LTSN L7z, VT, [RFEER CIEMS L O 7 o v 2 —A (0.20 um) L72Mk
E1 e 2 (2, 3, BELY 4 uM) %, SSAEELeY T NEAIZE0 p LN - REKR, BED
&:Fﬁs%wﬁbkotﬁWAMFﬁsm*“ X, 2 U A— KL XL C0D ks (K 2)
DAHEDED = & T, BELRD F-SLS 71 7 7 4 VO R F OBHE % ATHElIC L=, F-SLS



BEE, ZBEALZ A A — REhREER L —F— (H7725 mW, A = 473 nm) 22500 L—W
— b= (B0 7Tmm, JENAVMA < 1.2nrad) ML, ZO®EBEICEY, 1.5° ~15°
DOHFIPHDO/NE 2 AEETD F-SLS OIEFER Y T Z A LJIENAIREICR > 7-, 18] F-SLS 7'
7 7 A VRIENL. CCD @ 1 [loOFTEEM GEH1L 20 ms) AEH L TFEITENT=, F-SLS 7'
UL 30 B =13 60 PEIR CHIE &N, +XToHF-SLS {IEIX, 20 £ 0.5° C TEHEHX
NnN-HETir- 77,

4. WFTERRR

v ZAlkESE (DU NeubAc o 2, 6LacNAc—HE 7 5 2 & —) L &AfiL 7 F o (SSA) [E] ook 45
70 e EE I St & F-SLS RS HPER A L CU T A ¥ A A CHIET 5 Z LISk L=,

v F-SLS & — 0%, BE7 o RCET AR R L,

v BB L Sl L 7 F UM TR S D EERIRO B E R b E 7 T 7 X2 VIRIE TR L=,

v B4R F-SLS 1%, BEERUSZIHET -0 DAY — L ThDH I L B FEIE LI,



Ogata M 33
Middle-molecular-weight glycoclusters for the crosslinking of multivalent lectins 2021
Trends in Glycoscience and Glycotechnology E91-E97
DOI
10.4052/tigg.2016.7E
33
2021
Trends in Glycoscience and Glycotechnology J91-J97
DOI
10.4052/tigg.2016.7J
Ogata M, Onoda T, Koizumi A, Tokunaga Y, Ohta I, Nukuzuma S, Park EY, Usui T, Suzuki T 5
Agglutination of human polyomaviruses by using a tetravalent glycocluster as a cross-linker 2020

ACS Omega

21940-21947

DOl
10.1021/acsomega.0c03269

Ogata M. 85
Functional design of glycan-conjugated molecules using a chemoenzymatic approach 2021
Bioscience Biotechnology and Biochemistry 1046-1055

DOl
10.1093/bbb/zbab024




10 6 0

2021

Makoto Ogata

Functional design of glycan-conjugated molecules using a chemoenzymatic approach

2021

156

2021

2021




69

2022

2020

51

2020

2020




2021

2021

2022-27118

2022

researchmap
https://researchmap.jp/ogata-m
homepage
https://glycochemistry-lab.jp/




(Wakamatsu Takashi)

(80220838)

(52101)




