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Discovery of Novel Enzymes from Deep-sea Microorganisms
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The diversity and novelty of the
biota in marine environment including
deep—sea floor and subsurface have
been revealed by our earlier studies.
We are conducting extensive screening
for useful biological functions
(functional biomolecules and
chemicals) from the ocean as abundant
sources of unexplored and unique
properties.
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Microscopic and macroscopic photographs of the deep—sea microorganisms with agarolytic
enzyme activity producing agaro(neoagaro)—oligosaccharides.
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%% (Agarase)

We found the deep—sea microorganisms with
agarolytic enzyme activity producing
agaro (neoagaro)-ol igosaccharides. They have
the various functions such as antitumor,
antioxidant, anticoagulant,
immunopotentiation, macrophage-stimulating
activity, whitening effect, and moisturizing
effect. In addition, thermostable agarose- (R RO HE T X% to
gegradingde?zyme (Sgarase) wﬂich weI (ME AR R D—

Iscovered from a deep—sea thermotolerant S ST RRY
microorganism was commercialized as a new RSN MET 75—
powerful tool for biotechnology.

Commercialized “Deep—sea’ thermostable agarase
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A deep-sea yeast, Pseudozyma hubeiensis SY62 (Fig.1), efficiently produce bio-
based surface active material, biosurfactant(Fig. 2A), from vegetable oils and
saccharides. The biosurfactant have potential for broad range of industrial applications,
since they has self-assembling properties and biological activity. BS self-assembled in
water forms tube-like myelines and sheet-form lamella liquid crystal (Fig. 2B).
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Microphotograph of BS-producing yeast, which was isolated form the deep sea.
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A. Purified BS produced by yeast isolated from the deep
sea,

B. Polarized microscopy image of the BS self-assembled in

aqueous solution A7 % (Lamella-phase)  =T1)>(Myelines)
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(Fungal diversity in deep-sea environments)
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Fungi are eukaryotic microorganisms that
includes organisms, such as yeasts and molds,
as well as mushrooms. They play an important
role in many environments on earth as the
primary degraders of organic matter. Through

our recent studies, it was suggested that fungi ' - m
are habitants of deep—sea, extreme environments. I' z

Various fungi have been isolated from deep—sea
environments, including novel species

revious |y undocumented (Fig.1). Moreover,
P y . (Fig. 1) Figd SEEEMLHMEN-EEE
are also exploring the production of deep—sea Fungi isolated from
fungi for application use. deep-sea environments
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ZAplecatlon to bioplastic degradatlon)
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In the past, it was expected that decomp03|t|on of
bio—degradable plastics (BPs) in deep—sea
environments is very slowly, because bacterial growth
was inhibited. However, in the results of screening for
BPs degrading bacteria from deep—sea(Fig.A), the

isolates can grow under low—temperature and high—

pressure. In addition, we confirmed that the isolates

began to degrade the BPs
In a few days under the virtual

deep—sea environment(Fig.B).
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A:Electron microscope photo of bioplastic—degrading bacteria
adapted to deep—sea environment. B:Clear-zone formed by
deep—sea microorganisms (Clear-zones were showed
bioplastic degradation.)



