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[ Abstract]

Glycan clusters are present on the surface of cells and proteins. Glycan clusters have a
function of molecular recognition. A supermolecule transplanted with 24 GM1 sugar chains
(Figure 1) was used as a tool to analyze the interaction between glycan clusters and proteins.
Experimentally, it was shown that the spramolecule recognizes an amyloid B (1-40) peptide,
which are known as a causative agent of Alzheimer's disease. However, monomeric GM1
glycan does not recognize amyloid B (1-40) peptide. Because of the hypothesis of “Conformer
selection”, structural characterization of the glycan is basically important for understanding
the mechanism of molecular recognition. In this study, in order to elucidate the recognition
mechanism of the amyloid B (1-40) peptide of the clustered GM1 glycan, we investigated the
difference of structural diversity and stability between the clustered GM1 glycan and
Monomeric one.
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Figure 1. Supramolecule with GM1 glycans



FLERWE, PO T 7 o F NN T — L AT A —ZZHONWTIE, ER[1] TR S
HREENLENTDHE IR T A=y FEBAE, &b, BEICEBS T LETD
BEGHHEE 2 BN 5 72, P -N FEEEIC 10 keal/(mol/A) D Hy ok % 23T 7=,

Va2 lb—Ta TR, O, GMI A © OB F & BAAKTIO GM1 BE
HO2MEHEOT I ab—a & {Tolz, By ilBWnWTiX, 8725 9 EOyiNgSE
B L. ZNEN250ns DHE 1T o 72, £72. BAAKFIO GM1 BEHIC BT,
24 [HORR DG ZHE L., 2T 250 ns DetEE21To72, T — X fift ik
100 ns LABE DT — % & 7=,

[HR - BE]
AN T E ORI AER-AICLV 7 T A =2 L TWE Z L2 R Lz,
7 ETIE GML BESHOR 7 BN 7 T A X — L TWA Z L3I L7,
WITHEEZ RN A e 5720, 7Y o> RO " mAS ma i E Li-, LL,
#8571 b & EARKFNOSE C Tl OLERED DA K EZ 2B NL R o T2,
T 2T, KRBT, L VBT LT, CHADORLEREOMAE DRI
X o THEE D ZEIT 2 o 7= (Figure 2a), Z @D & X Figure 2b O X 9 IIKLERIESE
EFR LTz, ZORERNG, Bo1 EEBEKMOm G IZE T, AIBICIDL &9,

S EADORZEREBOMAEOENOROMENLETH D Z LN ghroTe, £z,

ZILEI 2% Ea 5o 5 FEMEE IS W T, HIAKFIOEE TliE, Gal-Gle D Hf
? A1~A3 T, Neu5Ac-Gal 28 D1 % & &2 D2 12X L TE VY, e e, #
T ETiE, AISA3 IZBWT D2 ThABEDOEIENEL o TWb, ik, BoT
FTCITBEE CKBREANEL DD THDE L EZ BN D, ARE T, FEHNID
KEFEEGONTICH & D&, ZOWELEMEDEWVNZOWVWTHEFELLBET 5,

(a) (b)
Probability Gal-Glc

GalNAc-Gal
0.7 180 o 180 s s

@ Monomeric GM1 glycan
B GM1 glycan on the supramolecule

0.6

0.5
0.4

0.3
0.2

0.1
0

[=2]
o

1B1C1D1
1B1C1D2
1B1C2D1
1B1C2D2
1B1C3D1
1B1C3D2
2B1C1D1
2B1C1D2
2B1C2D1
2B1C2D2
2B1C3D1
2B1C3D2
3B1C1D1
A3B1C1D2
A3B1C2D1
A3B1C2D2
A3B1C3D1
A3B1C3D2

180 — : T -
-180 -60 & 60 180 -180 -60 0] 60 180

A
A
A
A
A
A
A
A
A
A
A
A
A
(¢}

Figure 2. (a) Probability of combination of stabl

classification of stable states each dihedral angle pair
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