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Homogenous Preparation and  Kinetic and Molecular
Indices of Endo-1,4-βββββ-glucanase from the Extremophilic
Micromycete Aspergillus versicolor-83
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ABSTRACT. From the collection of micromycetes, consisting of microscopic fungi isolated from different eco-
logical niches of the Caucasus and belonging to S. Durmishidze Institute of Biochemistry and Biotechnology, the
active producer of cellulase, thermophilic and acidophilic strain of Aspergillus versicolor 83 has been selected.
The homogenous preparation of endo-1,4-βββββ-glucanase, one of the enzymes of the cellulatic complex of the strain,
was obtained and its kinetic characteristics, absorption capacity on an insoluble substrate, the type and extent of
inhibition with products, amino acid composition and isoelectrical point were investigated. © 2007 Bull. Georg. Natl.
Acad. Sci.
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The problem of cellulose bioconversion is associated
with selection of cellulase producing microorganisms that
are capable of instantly and effectively converting differ-
ent cellulose-containing substrates. From this point of
view extremophilic micromycetes and their enzymes, re-
sistant to critical values of temperature and pH, less
denaturizing, and retaining enzymatic activity for a long
period are of great industrial interest [1].

From the collection of micromycetes, consisting of
microscopic fungi isolated from different ecological niches
of the Caucasus and belonging to the S. Durmishidze In-
stitute of Biochemistry and Biotechnology, an active pro-
ducer of cellulases – a thermophilic and acidophilic strain
of Aspergillus versicolor 83 has been selected. The opti-
mal temperature of its total cellulase activity (following
filter paper) is 60oC, and the optimal pH constitutes 3.5.

The protein stability is determined by the summa-
rized effect of different factors, like additional disulfide
bonds, non-protein prosthetic groups, metal ions, the
peculiarities of the primary structure, etc. [2].

Study of the molecular characteristics of cellulase from
A. versicolor, as a stable enzyme was interesting. For this
purpose it was important to obtain a homogenous prepa-
ration of the enzyme.

The cellulase complex consists of three types of en-
zymes: endo-1,4-â-glucanase, exo-1,4-â-glucanase, and â-
glucanase. Endo-1,4-â-glucanase is important to hydro-
lyze â-1,4 links. The endoglucanase activity is determined
with respect to the decrease of polymer substrate viscos-
ity [3]. 1.5% solution of carboxymethylcellulose served
as a substrate [3].

The purification scheme of endo-1,4-â-glucanase
from A. versicolor 83 has been worked out. It consists of
two stages, involving ion-exchange chromatography on
DEAE and SP disks, DEAE 650 Toyperal and gel filtration
on HW-55 Toypearl. Anion-exchange chromatography on
DEADE disks results in the removal of the essential part
of acid proteins and partially of a pigment from the en-
zyme.

As a result of cation-exchange chromatography, out
of the three fractions two endoglucanases, differing in
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eqstremofiluri mikromicetis Aspergillus versicolor-83-is
endo-1,4-βββββ-glukanazas homogenuri preparati da misi
kinetikuri da molekuluri maxasiaTeblebi
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s. durmiSiZis bioqimiis da bioteqnologiis institutSi arsebuli kavkasiis sxvadasxva
ekologiuri niSnebidan gamoyofili mikromicetebis koleqciidan SeirCa celulazebis aqtiuri
producenti, Termofiluri da acidofiluri Stami Aspergillus versicolor-83. miRebul iqna am
Stamis celulazuri kompleqsis erT-erTi fermentis, endo-1,4-βββββ-glukanazas homogenuri preparati,
da Seswavlil iqna misi kinetikuri maxasiaTeblebi, uxsnad substratze adsorbcia, reaqciis
produqtebiT inhibirebis tipi da xarisi, dadginda aminomJavuri Sedgeniloba da izoeleqtruli
wertili.
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