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プレゼンター
プレゼンテーションのノート
As you know, the plant is the most efficient cellulose producer.
I think many patisipants here use plant cellulose.
However, in addition to plants, some organisms, like algae, tunicate and bacteria, can also produce cellulose.
Today, I focus on cellulose biosyntheis of these bacteria.
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プレゼンター
プレゼンテーションのノート
The cellulose produced by bacteria is generally called bacterial cellulose, BC, or bacterial nanocellulose, BNC.
BC is well known as a traditional sweet food of Philippines called nada de coco. 
Furthermore, this is a SEM-image of BC pellicle.
You can see that the size of cellulose fibers were nano level and form 3D-networks.
Thus, as indicated here, BC has various features, so, used in a wide range of industrial fields.
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プレゼンター
プレゼンテーションのノート
Study on bacterial cellulose began with finding the pellicle containing cellulose by Brown in 1886.
After that, many studies on BC have been done using acetic acid bacteria Gluconoacetobacter xylinus as a model organisim.
I think, the reason for this is the high cellulose productivity of G. xylinus and the accumulation of genetic information.
At present, many cellulose biosynthesis model have been published using G. xylinus.
However, we thought that Can the cellulose biosynthesis model be explained only with G. xylinus?

This is a starting point of our research.
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プレゼンター
プレゼンテーションのノート
The details for screening of cellulose producing bacteria are skipped today, as a result of screening, we found a new cellulose producing bacterium Asaia bogorensis.
This is a kind of acetic acid bacteria, and Gram-negatice, aerobic and rod-shaped bacterium.
Although both bacteria produced the pellicles at the surface of culture medium, the pellicle of G. xylinus is thick and solid. 
In contrast, the pellicle of A. bogorensis is thin and very fragile, so it was easily broken by gentle agitation. 
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プレゼンター
プレゼンテーションのノート
These are FE-SEM images of pellicle after purification by sodium hydrate.
It is very obvious that cellulose fibers of A. bogorensis are much thinner than those of G. xylinus.
The average width of cellulose fibers in G. xylinus is about 40 to 100 nm.
On the other hand, that of A. bogorensis is about 5 to 20 nm. 
This fine cellulose fiber of A. bogorensis is very attractive, but unfortunately the cellulose production level of A. bogorensis is below 10% of G. xylinus. 
But, just mentioned in previous slide, A. bogorensis is thought to be a good counterpart for the study of bacterial cellulose synthesis.
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プレゼンター
プレゼンテーションのノート
These are TEM images of cellulose microfibrils just extruded from bacterial cell.

In A. bogorensis, the thinness of the cellulose fiber is already thin when it is extruded from the microbial cells.
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プレゼンター
プレゼンテーションのノート
From the results obtained to date, schematic model of BC productions of both bacteria was shown here.

In G. xylinus, cellulose chains extruded from each TC are assembled and finally form cellulose ribbon.

As a result, the width of cellulose ribbon becomes to relatively wide.

On the other hand, in A. bogorensis, the number of TC is very few compared to G. xylinus.

So, cellulose chain would be formed to only microfibril at a maximum.
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