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Amidic glycolipids, 15-bis-O-alkyl-N-maltooligonoyl-L-glutamate (1), having various lengths of two hydrocarbon
chains (carbon numberm: 14, 16, 18) and maltooligotose (glucose unitn: 3, 5, 7) and N-glycosidic lipid; 1,5-bis-O-
octadecyl-N-maltopentaonosyl-L-glutamate 2 were synthesized. The assembling structures were analyzed by
microscopic observation such as negatively stained TEM, cryo-TEM, and AFM. The glycolipid 1a (mn: 145)
showed a fiber-like structure, while 1b (165) showed a fiber-like structure when the hydrating temperature was
above the geltoliquid crystalline phase transition temperature (T¢) and a large disk-like structure when incubated
below the Te. The glycolipid 1e (185) took a large disk-like structure by hydrating the powder above the Te. The
glycolipids 1d (183) and le (187) showed the mixture of large disks and large vesicles and the mixture of small
disks and micelles, respectively. While, N-glycoside lipid 2 made vesicular structure only.

Preparation procedure using high shear stress such as extrusion or sonication converted the large disk of 1e¢ to
the smaller assemblies such as small disk-, cone-, and granule-like assemblies, having low molecular packing states.
The glycolipid molecules in the plane part of the disk were packed so tight that the segmental mobility was very
low even above the T¢, and the reactivity of the saccharide chain against Concanavalin A(ConA) was also very
low. These data indicate that high reactivity should come from the loose packing of saccharide chains around the
edge part of the assemblies.

The disks make a unique supramolecular assembling structure by complex formation with ConA. The stacking
of several disks forms a rouleaux-like structure, and the structures further assemble to construct hyperbranched
three-dimensional aggregates. This supramolecular assembly would be a model of an extracellular matrix, an
effective matrix to keep bound water, or a material which releases hydrophilic or hydrophobic substances with
controllable rates.
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Figure 1 Structure of synthetic glycolipids.
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Figure 2 Microscopic observation of glycolipid assemblies. (a) Cryo-TEM of fiber-
like assemblies (1a), (b) TEM of large disk-like assemblies (1b) below Tc.
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Table 1 The areas per molecule, collapse pressures of glycolipids, and physical properties of the gly-
colipid assemblies.

1 1
glycolipids molecular a.fea 2. eoflapse pressure cmc D Te AH assembling structures
at 30mN/m 1Y €A%y {mN/m) {mM) °C)  (kealimol)
1a 58.0 44.0 072 nen -_ fibar
1b 59.0 511 047 45 4.8 large disk (<T), fiber (>T.}
1 515 52.3 00083 58 8.1 large disk, small disk, grain,
and cone
1d 47.5 51.8 0.015 57 6.6 vesicle and large disk
ie soluble soluble 082 non —_— spherical micelle and short fiber
) 54 1.3 .
2 520 50.0 <10 66 106 vesicle

1 250 in pure water
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Figure 3 Microscopic observation of glycolipid assemblies (1¢). (
small disk-like assemblies changing the observation angle with 45 degree. Arrows
C and D in the pictures indicate cone- and disk-like assemblies, respectively. (b)

TEM of granule-like assemblies.
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Figure 4 Simulation of glycolipid structure and its molecular assembly. (a) Struc-

ture of (i) 1¢ bending, (i) 1c stretching, (iii)
sembly of 1¢ with the bending structutre.
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Figure 5 Temperature dependence of segmental motion in glycolipid assemblies obtamed from
"H-NMR spectra of their D20 dispersions. (a) Large disk-like assembly A, (b) small disk-like as-

sembly B, (c) granule-like assembly C.
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Table 2 Thermodynamic parameters of the binding of Con A to various glycolipid as-

semblies at 25°C .

main assernbling

binding ratio

binding constant

prepaations structure {(glycolipid/Con A } Kol AH (kealfmol)
W large disk ca. 303 (6.1 1.6)X 10% 224+ 40.6
i small disk 435£09 (26+0.4X 104 16.2+3.8
(i) grain 259220 (58+09 X 104 259225

(ConA) \Zx¥ B BAEMTLRE & SHl & AU
B 0T % FCTHAT L 72 (Table 2). &A1
SEUEIE ConA KBWRERETHLHEBHIZTS
A, BEEREIZC B) ADIHTRE»-72 &
AR e AHIZA L CTIHIFHLWEZR R LA,
AND ConA D¥EERIT C &L T I%FEREIC
WMELpolz —J, BTRMAEHR AHIZA
R CICHB L TN RETH 57278, ConA O
AR A, COHRETH -7z (C D 60%FEEE).
VL EO#ENS, 5 FREREOR KW C T
ZEEAIREIRIC Cond DHEETEDD, A TIEE
DR % k58D 2 53 T FEHIRIE O 8 W SRR IS 1
ConA A TEY, CLEMOSTRERES
FEORIRICIRE S N5 LHER S b, B TIEHAEER
DOFENDHFLEEE TRATBY, HFHZIFTRL
SEBGRIC D ConA DSFEET 575,
ZORGER, MEEIIEITE
FlnwekEZLND.

3.5 HERLE/HEE ConAdb
5k 58RTFEEE
NS B ESRB I
LC MEMEREESELVED
ConA Mz % & HE LiLEY %
B+ 5. Zhz TEM BT %
& Figure 6 1278 L728RI2 3 ~ 51

THY, ConA =TT S . £/, [
VAR LR L C IR LA O 72 SR s 1A & i =
n, Ths3RITEEN TH B 2 L Z2RBL TV
5. MHZAEEYA N7 2880, wiRLz
L) IHEIBIZ ConA L A LTHBY, Thas
ZUEREEZ ) BV HIEZ o Twah bt
2a3nb. L, THEEIC ConA DG LAVE
s E L A0 THNE, H T LIROBGTHE
EHIROENLTHAD .

4 %% 1A

HHLTIE D 525, GERI 7 WBIBUKKS G %
FHO—HOWENRH 2 G L, PG & RS
TR & DM OB OWTHRES L7z, BUKEEAYK
ECHHEDRHWHEO S 1T, lEROKRE

(b) ConA glycolipid

DA 7% o 72 A 2 — H
fir & UC RIS — s &% -
&3 2L WARDM IR E KD
Bl S 7z MO ML 8 nm

Figure 6 Rouleaux-like structure prepared by the addition of a Con A agueous solu-
tion to the dispersion of disk-like assemblies of 1¢. (@) TEM photograph, and (b)
estimated illustration. The structure would be constructed by crosslinking between
the plane sides or between the plane sides and edge parts of the disk by four
binding sites of ConA for the glycosyl group of 1c¢.
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