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enzxmes from bacteria belonging
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The phenomenon of increasing antibiotic resistance forced
the need to find new ways to prevent and treat bacterial
diseases, especially those caused by multi-drug-resistant
bacteria. Before widespread use of antibiotics, physicians
successfully treated bacterial infections with bacteriophag-
es. Clinical use of phages and their lytic enzymes declined
with increased use of antibiotics but now again attracts at-
tention.

Lytic enzymes form a diverse group of proteins consisting
of endolysins of bacteriophages and autolysins of bacterial
origin. Endolysins at the end of bacteriophage lytic cycle
cause lysis of the infected cell and the release of progeny
virions. Bacterial autolysins are involved in numerous cel-
lular processes including cell growth, cell-wall turnover,
peptidoglycan maturation, cell division, separation, differ-
entiation and pathogenicity.

Depending on the type of bond targeted in the structure
of peptidoglycan, lytic enzymes may be divided into five
classes: muramidases, glycosaminidases, endopeptidases,
amidases, and lytic transglycosylases. The lytic enzymes
presented in this work belong to group N-acetyl-muramyl-
L-alanine amidases. Amidases are the most universal lytic
enzymes — as the amide bond is the most conserved in the
peptidoglycan.

The sources of enzymes used in this study are anaerobic
pathogens: Clostridinm botulinum and Clostridinm perfringens.
At the amino acid level, studied enzymes are similar to eu-
karyotic Peptidoglycan Recognition Proteins (PGRPs). In
case of amidases of Clostridium perfringens we will examine
two proteins: the larger enzyme includes additional N-ter-
minal 65 amino acids most likely responsible for transport
of the lytic enzyme across the cytoplasmic membrane. The
aim of my project is to experimentally define the role of
this putative signal peptide. The gene of the third inves-
tigated protein is derived from Clostridium botulinum, and
is probably encoded by the prophage. The genes of these
three amidases have been cloned, and recombinant pro-
teins were overproduced in E. e/ BL21(DE3). Purified
proteins show activity against bacterial substrate Clostridinm
sporggenes ATCC7955.
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Nowadays, the association of plants with useful microor-
ganisms takes attention of scientists in terms of their pos-
sible use in the practice of adaptive crop research related
to the environment. World practice has been developed a
number of biological products, which are based on useful
strains of endophytic bacteria.

From the tissues of plants grown in the foothills and pied-
mont plains of Trans-Ili Alatau, more than 382 isolates
of endophytic bactetia cultured forms were isolated. The
criteria for screening of strains with economically valuable
properties, was the ability to produce the plant hormones
and stimulate crop growth. Using the visible evaluation of
the colorimetric method’s results with Salkovskij reagent it
was founded that some strains produce fairly active IAA
on a medium with L-tryptophan. Among the strains stud-
ied 26 strains (66%) showed a positive response to high-
quality production of TAA. Bacteria synthesized IAA from
18.6x1.1 to 82.4+2.3 mcg per ml. Such strains as Streprogpo-
ranginm sp. KK1 (44.1 mkg/ml), Rhodococcns sp. KK2 (42.5
ug/ml), Streptomyces sp. KK3 (44.9 mg/ml) produced IAA
more intensely but especially active producer of auxin is a
Jeotgalicoceus sp. VAK1 strain, whose total production level
of IAA reached to 82.4 mcg/ml.

The assessment of growth-stimulating effect during the
interaction of bacterial culture with seedlings of agricul-
tural plants is an important criterion. Thus, the phytotest
conducted on soybean and batley seedlings showed that
diluted cultures of the test bacteria strains are capable to
stimulate the growth of plants i# vitro. Especially expressed
stimulatory effect was showed by Streptomyces griseorubigr-
nosis KK4, Streptomyces sp. KK5 and Jeotgalicoceus sp. BAK1
strains, which was manifested in a significant increase of
the length of the soybean’s and barley’s roots of and barley
in comparison to the control without treatment.
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