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Elucidation of Carbohydrate Functions in Cell Membranes—Development
of Molecular Tool Containing Carbohydrate Ligand and Elucidation
of Interface Phenomena of Glycolipid
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Glycosphingolids and glycoproteins in cell membrane are thought to play important roles in variety biological
phenomena. Our interests focused on elucidation of their functions at the molecular level. We are especially interested in
organic chemistry and physical chemistry of carbohydrates. Physical part—Surface of Langmuir-Blodgett (LB) films
which comprised of various gangliosides, sphingolipids and cholesterol are observed by atomic force microscopy
(AFM) . We studied distribution of model compounds related to an antigenic epitope from Bupleurum falcatum L. in
Gyus (GM3)-DPPC monolayers. We also investigated relation between disease and glycolids in cell membrane. Chemical
part—New molecular tools for the elucidation of carbohydrate roles using photoaffinity labeling were developed. We
showed that the structural difference between closed ring- and open ring-type carbohydrates affected binding affinity to
proteins. This study confirmed that carbohydrate structure, in both non-reducing end and reducing end sugars, is deeply
related to the recognition event between carbohydrates and proteins. As a result, they will be used in future studies to

elucidate carbohydrate functions on cell surfaces.
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Fig. 2. AFM Images of GD1a/DPPC Monolayers at 10 and 28 mN/m
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Fig. 3. AFM Images of a: (X (GDla or GT1b) /DPPC/DOPC=2/6/6), b: (X/DOPC=2/6), ¢: (X/DPPC/DOPC/Chol=2/6/6/
3), d: (X/DPPC/DOPC/Chol=0.5/6/6/3) Monolayers at 28 mN/m
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Fig. 4. Structure of Model Compound Monomer A and
Tetramer B from Bupleurum falcatum L.
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Fig. 5. AFM Images of a: (DPPC/A=9/1), b: (DPPC/GM3=8/2), c: (DPPC/GM3/A=8/2/1), d: (DPPC/GM3/B=8/2/1)

Monolayers at 35 mN/m
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Fig. 6. Mechanistic Pathway for Infection of Prion Disease
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Fig. 7. AFM Images of a: (DPPC/GM1=8/2), b: (DPPC/PrP€¢=8/1), c: (DPPC/GM1/PrP¢=8/2/1), d: (DPPC/GM]1/PrPsc
=8/2/1), e: (DPPC/GM1/ABP1-40=8/2/1), f: (DPPC/GM1/Scramble PrP 106-126=8/2/1) Monolayers at 35 mN/m
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Fig. 8. Identification of Specific Binding Moleculars for
Ligands by Photoaffinity Labeling
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Fig. 10.
toaffinity Labeling

Elucidation of Molecular Tools (8, 9) and Specific Binding Lectin for D-Lactose (SBA, ECA, PNA) Interactions by Pho-
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