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Useful Substances and Functions of
Marine Organisms

Yuji Hatada (JAMSTEC)
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| would like to talk about useful substances and functions of marine organisms.
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The studies of living things in the deep-sea
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A lot of novel microorganisms were isolated !
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From the novel microorganisms
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Exploration of useful substances and functions
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From the studies of living things in the deep-sea, a lot of novel microorganisms were isolated.
From the novel microorganisms, we have expected we can find new useful substances and

functions.




B EMD DR GERORER
Discovery of various new enzymes from
deep-sea microorganisms
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Agaro-oligosaccharides producing enzyme
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Carrageenan-oligosaccharides producing enzyme
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Trehalose producing enzyme
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Transglycosylation enzyme
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Oxidation resistance amylase
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High-potency nuclease
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Indeed, we succeeded to discover various new enzymes from deep-sea microorganisms.
This is the list of the new enzymes we found.

We are developing these enzymes under callabolation with companies to be commercialized.
| would like to introduce you some of these new enzymes.
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Agarose degrading enzyme
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Agarose ; extracted from some red algae

cell wall
red algae

Agarose is widely used for cooking to make a jelly.
We call it “KANTEN” in Japanese.
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Agarase is agarose degrading enzyme.

And agarose is a kind of polysaccharides (sugar polymers) extracted from red algae.
Agarose is widely used for cooking to make a jelly.

We call it “KANTEN” in Japanese.

The structure of agarose is very unique and composed of galactose and anhydrogalactose.




- Biological activities of
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M agaro—oligosaccharides

cTFHREF—REBER (H5E) - Antitumor
- EERREENFIER - Antioxidant

- ?ﬁfff ;ﬁ 1 3 4ot 2 a8 * Anti-inflammatory effect

s o-T A S —FREER - Anticoagulant
(Pl PR 7756 5R%) * Immunopotentiation
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- B2ig * Whitening effect

- MEFHENH (Fl5=) » Moisturizing effect
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Agaro-oligosaccharides have the good biological activities.
Such as, antitumor, anti-inflammatory effect, whitening effect and moisturing effect and so on.




Modifying. Enzyme

Thermostable £ —Agarase

Code No.311—07121
’ .E.—xtﬁ l l.ot No. 01009C
= Size 300 units

Store at
2~8"C

For Research Use Only
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Commercialized “deep—sea’

enzyme !
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One agarase has been commercialized as a reagent used in gene-analysis last year!
We are very happy to hear a lot of user’'s comments on the outstanding performance of this
enzyme.
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Contributions to bio—science, medical—
science(human gene analysis etc.), ***!
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Thermostable agarase
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The agarase is used mainly in DNA sequence analysis.

This figure shows the strategy of the DNA sequence analysis.
The agarase is used at the step of the collection of DNA fragment from agarose gel.

We can say, surprisingly, an enzyme comes from deep-sea is now taking an active role in
bioscience and medical science fields.
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Transglycosylation enzyme
(Organic solvent tolerance)
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(Geobacillus BHIE HTA426%%)
The producer of the enzyme was isolated from

deep-sea sediment in Mariana trench.

ABRIIBRLAGILEYIEEZGAMTEIZENTESD!
This enzyme catalyzes efficiently coupling reactions making
new linkages between sugars and the other various compounds
under a mild and safe condition. The reaction is called

“transglycosylation”.
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This enzyme was isolated from deep-sea sediment in Mariana trench.

This enzyme catalyzes efficiently coupling reactions making new linkages between sugars and
the other various compounds under a mild and safe condition.

The reaction is called “transglycosylation”.
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chloramphenicol
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As an example, we performed to prepare the glycoconjugates of

chloramphenicol (one kind of antibiotic) by biosynthesis using
this enzyme. The solubility to water is improved no less than 20

times as that of original chloramphenicol.
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As an example, we performed to prepare the glycoconjugates of chloramphenicol

(chloramphenicol is a kind of antibiotic).
The solubility to water is improved no less than 20 times as that of original chloramphenicol.




Transglycosylation enzyme
(Organic solvent tolerance)
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compound with poor solubility to water
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The solubility can be 1m roved
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Because of the poor solubility to water, a lot of compounds are very
hard to be applied for medical and the other industries. However the
solubility can be improved by conjugating of sugar (very high
solubility to water) . Therefore, the enzyme has a potential for use in
the industrial biosynthesis of glycoconjugates.
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Because of the poor solubility to water, a lot of compounds are very hard to be applied for
medical and the other industries.

However the solubility can be improved by conjugating of sugar (solubility of sugar to water is
very high). Therefore, the enzyme has a potential for industrial use in the glycoconjugates
biosynthesis.
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Paenibacillus sp. strain SH-55
GREL174m, 1HIEE
Sagami bay, at a depth of 1,174 m)
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We found an excellent microorganism from Sagami bay, at a depth of 1,174 m.
The microorganism can convert maltose into trehalose efficiently.

We investigated the mechanism for the conversion and found the fact that two enzymes act in the
conversion maltose into trehalose.

The enzymes are Maltose-phosphorylase and Trehalose-phosphorylase.

11



FFErEixE S ; 43368977
Patent number ; JP 4336897

The conversion of maltose to trehalose by two enzymes,
maltose-phosphorylase and trehalose-phosphorylase
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We succeeded in the hyper-production of the two enzymes,

maltose-phosphorylase and trehalose-phosphorylase, and succeeded in the conversion of
maltose into trehalose using these two enzymes in vitro experiment.

The efficiency of the conversion was very high.

12



st b S O S BB E I B %
IRERAME ZIRER
Exploration of useful substances
and functions from
marine (deep-sea) organisms
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Today | talked about the useful enzymes isolated from deep-sea microorganism.

In addition we started the exploration of useful substances and functions from not only
microorganisms but also wide range of marine (deep-sea) organisms.

We will inform the results sometime. Thank you very much for your attentions.
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