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WIEER OB (J530) @ In the research, various chitin samples were collected and their structural
analysis was achieved to understand a mechanism for biosynthesis of natural chitin polymorphs. Highly
crystalline a-chitin obtained by mass cultivation of Phaeocystis enabled highly precise analysis of X-ray
diffraction as well as solid-state NMR. The results lead to precise determination of o-chitin unit cell.
However, several minor signals which cannot be explained by the published model, suggesting possibility
of larger unit cell. X-ray diffraction and electron microscopy analyses of crystalline B-chitin in tubes
Lamellibrachia revealed that the microfibrils have a three dimensional orientation in the tube wall. This
alignment can be ascribed to possible biosynthetic mechanism of this chitin, i.e. chitin-synthesizing
enzymes travelling one-way, consistent with the motion of the worm body in the tube. The crystal
transition between the dihydrate and anhydrous forms of B-chitin was also monitored by synchrotron
X-ray diffraction under controlled relative humidity, the results revealed the crystal transition between the
dihydrate and anhydrous forms was shown to take place reversibly through an intermediate structure, the
monohydrate form, showing a large hysteresis.
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