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Cellulose, a linear homopolymer of D-glucopyranose rings (DGPRs)
with -1, 4 linkages is an affluent biopolymer in the nature, that is
used in production of many commercial materials such as paper,
films, textiles, explosive, and food additives. Although previous
studies showed that cellulose can be produced by many organisms
including plants, algae, some bacteria, even some animals, the
aspects of cellulose biosynthesis are not yet fully understood.
Cellulose produced by bacteria such as Gram-negative bacterium
Acetobacter xylinum (A. xylinum) is called bacterial cellulose (BC),
which has the different structural and physical characters from those
of cellulose produced by plants. A. xylinum synthesizes cellulose
from UDP-glucose and forms cellulose fibril, and has a BC synthase
operon, AxCes that includes three (axcesAB, axcesC, and axcesD)
or four (axcesA, axcesB, axcesC, and axcesD) genes encoding a
transmembrane protein complex called terminal complex (TC). The
AxCesA and AxCesB (or AxCesAB) are identified as the catalytic
subunits, while the AxCesC is suggested to form the pore in the cell
walls for export of cellulose fibril. The AxCesD protein is the smallest
member in BC synthase components, and responsible for celluloses
crystallization. Moreover, it has been reported that lack of the axcesD
gene product resulted in a 40% reduction in the rates of bacterial
cellulose synthesis. We have solved the structures of AxCesD in three
forms, N-terminus His-tagged and C-terminus His-tagged proteins,
and one complex with 3-D-glucopyranose ring (5-DGPR). AxCesD
exits as an octamer forming a molecular ring. Combining with
biochemical experiment, this molecular ring may play the role of gate
for forming cellulose fibril.
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A second preparation of crystals of the daffodil lectin in complex with
alpha-1,3 mannobiose revealed a new stacking pattern, compared
with the previously determined structure, INPL. Tetramers observed
in the old, Form I, preparation were packed in layers that repeated by
unit cell repetition normal to the layers (the z direction). Form II also
has the same layering pattern, except that the repeat in the direction
normal to the layers was shifted by 2.7A in the plane. The result
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was a doubling of the z cell dimension, and the loss of the binding
ability in the fourth binding site, at the interface between layers.
Another crystallographic consequence was the incidental, purely
translational, non-crystallographic symmetry, which gave faint bands
in the diffraction pattern. The reason for the stacking loss of register
is unclear, although the sample preparation was the same as before.
Interaction energies across the interfaces were also calculated, in an
attempt to clarify the differences.
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Lectins are sugar-binding proteins or glycoproteins that recognize
specific carbohydrate structures and agglutinate various types of
animal cells. In marine animals, lectins are believed to contribute as
non-self recognition factors to the defence mechanism. Interestingly,
it has been theorized that some lectins from marine animals mediate
the interaction between symbiont and host. SLL-2 is a D-galactose
binding lectin isolated from an octocoral, Sinularia lochmodes. It
was found that SLL-2 was distributed densely on the surface of
symbiotic dinoflagellate Symbiodinium sp. cells. Recently, SLL-2
was indicated to transform free-swimming stage Symbiodinium cells
into non-motile stage Symbiodinium cells and keep them in their non-
motile stage (K. Koike, ef al., 2004). These results show that SLL-2
is a chemical cue in the symbiosis between dinoflagellates and coral.
The three-dimensional structure of SLL-2 will provide information
about the symbiosis mechanism. The purified SLL-2 was crystallized
and the best crystals were obtained from the solutions containing
2-methyl-2,4-pentanediol as a precipitant and calcium formate as an
additive reagent without the presence of any sugars. The structure of
SLL-2 was solved by the molecular replacement method using atomic
coordinates of HPA lectin (PDB code: 2ccv) as a search model. Three
SLL-2 monomers form a trimer around a non-crystallographic 3-fold
axis, and two trimers formed a hexmeric assembly using hydrogen
bonds of B-strand (S1N) from each monomer. The structure of SLL-2
monomer shows the -sandwich lectin fold with six S-strands (31-8
6). The sites of N-glycosylation and sugar binding were identified in
the crystal structure.
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