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Abstract

This study aimed to isolate and identify saccharomyces boulardii from
Mangosteen fruits (Garcinia mangostana L.) by traditional and molecular
identification methods, as well as some of its physiological and probiotic
properties were studied. Then, the identified isolates were mutagenized to
obtain uracil auxotrophic mutants. These mutants were transformed to
generate transformants, which are suitable for genetic engineering and have
the potential to produce of recombinant proteins. This study was performed
on steps:

The first step included two stages namely, isolation and identification.
Ninety isolate were obtained from the fruit. These isolates with two
commercial ones were subjected to cultural, morphological and biochemical
tests and then followed by investigating some of their physiological
characteristics such as growth in different temperatures, resistance to low pH
and high concentration of bile salt. Eleven isolates shown best growth at 37 °
C, resistance to low pH and tolerance to high concentration (3%) of bile
salts. Adhesion ability (Auto aggregation ability), antagonistic activity for
cells and cell free extract and reduction of cholesterol which are considered
as probiotic properties were also investigated for these isolates. These
isolates shown an average auto aggregative ability of 37.11 — 69.14 %. The
isolates SbR1, SbR2, SbR3, SbR4, SbR6, SbR7, SbR9, ShC1 and SbC2 shown
antagonistic activity toward all tested pathogenic microorganisms. However,
isolates SbR7 and SbC2 shown best antagonistic activity toward E. coli O
157:H7, in which inhibition zone was 18 millimeter. In addition, although
cell free extract of SbR1, SbR7 and SbC2 isolates shown inhibition ability

toward all tested microorganisms, cell free extract of SbR7 isolate shown the



best inhibition activity toward E cali O157:H7, in which inhibition zone was
10 millimeter.

The results shown variations in the ability of isolates to utilize and

reduce cholesterol in modified culture media. The best ability in cholesterol
reduction during 24 and 48 hrs. of incubation is shown by SbR7 and SbR3
isolates and the reduction percentages were 21.69, 21.04% and 56.54,
53.90% respectively.
S. boulardii isolates cannot be identified accurately by cultural,
morphological and biochemical characteristics. Therefore, the eleven
isolates in the second step were subjected to molecular identification. This
was performed by amplification of internal transcribed spacer (ITS) for
conservative 5.85 rRNA gene with specific primer for this region using
Polymerase Chain Reaction. The amplified fragments were sequenced and
the data were compared with the sequence data of the same region for the
available strains in gene bank using NCBI — BLAST program. The SbR7
isolate was selected for its best physiological and probiotic properties.
According to molecular identification, this isolate was almost genetically
identical (99%) with S. boulardii standard strains which are available in
gene bank data base.

The third step included mutagenesis of SbR7 isolate using UV light and
isolation of uracil auxotrophic mutant on 5-FOA medium. The results
demonstrated that the percentages of survival of SbR7 cells were decreased
by increasing the exposure time of UV radiation. The killing percentage was
100% at exposure time 50sec., while the UV exposure time required to kill
90% of SbR7 cells was 25sec. Auxotroph mutants were isolated from this
treatment (25sec), and four mutants shown stable mutation during 10 days of
incubation. Tow mutants SbR7M7 and SbR7M10 were chosen for



transformation according to their similar behavior with SbR7 isolate related
to optimum temperature for growth, resistance to low pH and high
concentration of bile salt.

The fourth step included extraction of pYES2 from E. coli Top10 and
digested with either Dra | or EcoR V restriction enzymes. Results of gel
electrophoresis revealed that two clear bands were observed after digestion
with Dra I, in addition to the third band which was appeared in the early
stage of electrophoresis, while two closely bands were appeared after
digestion with EcCoOR V .

The two uracil auxotrophic mutants (SbR7M7 and SbR7M10) were
transformed with pYES2 and two transformants (SbR7T7, SbR7T10)
obtained. To confirm the transformation of these isolates with pYES2, this
plasmid was isolated from these transformants and was also used to
transform E. coli Topl0 cells. The plasmid was isolated again from this
bacterium to confirm the transformation. Some probiotic properties were
studied for these transformants (SbR7T7, SbR7T10) which included auto
aggregation ability, antagonistic ability for cells and their free extract and
reduction of cholesterol. The two transformants shown that there was a
noticed improvement in auto aggregation ability, which was 69.72 and
68.95% compared with 65.37% for wild type. The results also shown an
improvement of antagonistic activity of the two transformants toward E.
coli: O157:H7 and C. albicans. The diameter of inhibition zone caused by
SbR7T7 was 20 and 21 millimeters respectively, while that caused by
SbR7T10 was 19 and 21 millimeters respectively, compared with inhibition
zone for wild type, which was 18 and 19 millimeters respectively. In
addition, cell free extract for both transforments shown best inhibition of C.

albicans when compared with W. T.



The transformants (SbR7T7 and SbR7T10) were reduced cholesterol
ratio to 27.78 and 26.42% respectively after incubation period for 24hrs and
these percentages increased to 48.72 and 52.86% after 48hrs incubation
period when compared with wild type, which reduced 25.59% and 53.90 of

cholesterol in the same incubation periods.
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