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Functional Fluctuation
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The discovery of the double-helical structure of DNA, the elucidation of the genetic code, and the determination of
the three-dimensional structure of several proteins are some of the outstanding achievements of biochemistry and life
sciences in the latter half of the last century. Proteins play key roles in almost all the biological processes and the biologi-
cal function of a protein depends on its conformation which is defined as the three-dimensional arrangement of the
atoms of a molecule. The three-dimensional structure, however, is not rigid but fluctuated. Structural fluctuation plays
an important role in bio-macromolecules. How about ‘‘functional fluctuation’’ in biological systems? The present re-
view proposes that functional fluctuation is also very important for understanding the mechanism of supramolecules,
biological processes in living cells, and the interaction between biological systems. This new theme is pretty well support-
ed by our recent experiments for neuro-immune crosstalk, gene transfection with cationic liposomes, and cell signaling

in embryonic stem cells.
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Fig. 1. Schematic Representation of Neuro-immune Crosstalk
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Fig. 2. Representative Images Showing the Interaction between the Neurite-mast Cell Coculture

Left: a DIC image, Right: a fluorescence image.
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Fig. 3. The Sequential Increase in Fluorescence Evoked by
Bradykinin in Neurite-RBL Coculture
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Fig. 5. Representative Tracing Showing that in Response to
Anti-IgE Receptor Antibodies Added to RBL-neurite Cocul-
ture
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Fig. 6. Electron Microscopic Images of the Synapse-like Structures between Mast Cells (RBL or BMMC) and Neurite
(a): A typical example of neurite-mast cell (RBL) contacts. A white bar is 20 um. (b) : An enlarged images of Fig. 1(a). A white bar is 5 um. (¢): A typical ex-

ample of neurite-BMMC contacts. A white bar is 10 um.
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Fig. 7. AFM Images of Neurite-RBL Interaction

Upper: Before stimulation, Lower: After stimulation.
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Fig. 8. Molecular Model of SynCAM (Synaptic Cell Adhesion Molecule)
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