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Summary

After the approval of the title of the research project by the scientific
committee and the issuance of the administrative order in a few days, and
since our knowledge of the diversity of large fungi is still incomplete in
the absence of long-term studies on the number of species in a specific
site. The first survey trips were launched on the morning of the twenty-
second of January of the year 2021, which lasted five months and
included different areas of the city of Mosul and many of its districts.
With the resumption of flights. The field survey revealed a unique and
diverse combination of fungi that gave different responses by the initial
screening when detecting the production of tannase enzyme. It became
clear the superiority of the isolate with the symbol J75, that gave the
biggest diameter of the decomposition halo reached 9.2 mm within 5
days. After extracting DNA from the fungal hyphae, conducting the
polymerase chain reaction and analyzing the nucleotide sequences and
inserting it into the NCBI website, it was found that it belongs to the
serial number. OL454919.1 .

Simulating the natural conditions in which the selected mushroom
isolate grows, it was found that the optimum planting conditions were
achieved on the ninth day on the incubation, where the enzymatic activity
reached 8.62 units/ml, and the carbon source Tannic acid gave the highest
enzymatic activity 8.76 units/ml, while the enzymatic activity reached
9.62 units. /ml using sodium nitrate as nitrogen source. The enzymatic
activity was 8.57, 8.75 and 8.61 units/ml at conditions pH 5, temperature
30°C and shaking speed of 150 rpm, respectively. The addition of Triton-
X100 and NaCl salts improved the enzyme activity, reaching 9.20 and

9.29 units/ml respectively.



In order to obtain the enzyme tanase extracted from the isolate of
the fungus in a pure manner, a series of successive steps and buffer
solutions were followed, starting with a concentration of the enzyme with
ammonium sulfate at saturation rate of 75%, followed by dialysis for 24
hours. Then chromatography of the ion exchange DEAE-Cellulose, and
finally the chromatography of gel filtration using Cephadex-G150. It
achieved a specific efficacy of 95 units/mg with an enzymatic yield of
57% and a number of purification times of 23.75. The ELISA technique
was harnessed to be evidence of enzyme extraction and purification to the
point of homogeneity, where the concentration of the purified enzyme
reached 3050.16 ng/ml compared to the concentration of the crude
enzyme 460 ng/ml. The study of the properties of the enzyme revealed a
molecular weight of 52 kDa and the availability of 13 amino acids when
detected by an amino acid analyser. The purified enzyme had an
enzymatic activity of 8.52 units/ml at the optimum pH of 6, while the
optimum pH for the stability of the activity was between 5-6. It was clear
that the temperature of 50 °C was the best, as the enzyme activity reached
8.60 units/ml, while the stability temperature was between 50-60 °C. The
enzyme retained its activity of 98.36% when cadmium ions were added at
a concentration of 1.0 mmol. It was shown that the enzyme could retain
an enzymatic activity of 99.70% and 99.23% after 30 and 45 days,
respectively, as stored at 4°C. The purified enzyme retained 92.5% of its

activity when immobilized by calcium algenate.

With the aim of reducing or stopping the threats to ecosystems,
it came at the forefront of the applications in which the biomass of fungal
isolates grown on the solid lignin medium was exploited. The coal was
cut and converted into a black liquid and caused a change in the
composition of the coal as revealed by infrared spectroscopy and gas

chromatography. The biological treatment came in its best forms and
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unprecedented accuracy. The diameter of the growth colony of the fungal
isolate increased when grown on the prepared food medium with a
concentration of 1.5% crude oil, reaching 10 mm after 7 days of
incubation compared to other concentrations. The percentage of
decomposition reached the highest value of 64.46% at concentration.
Above, the decomposition outputs by gas chromatography-mass
spectrometry showed the most important chemical compounds resulting
from the decomposition of crude oil. The liquid waste treatment of olive
presses resulted in a decrease in the total phenol concentration, which
reached 2.14 mg (10.58 mg/100 gm) after 30 days of treatment with a
concentration of 20% of peat water. The percentage of black color
removal was 64.39% at 10% concentration and 30 days incubation
period. The biomass of the fungus isolate was able to reduce the bio-
oxygen requirement at both concentrations of the used peat water and the

incubation period with different responses.

To bring the spirit back to scientific research, the enzyme was
used in a wide range of applications. The extracted enzyme had the
ability to reduce the most dangerous aflatoxin B1 toxin, as its quantity
was 3.4 ng/ml and decreased to 1.2 ng/ml using the crude enzyme
compared to the aflatoxin before treatment 1.32 pg/ml. In the same vein,
the crude enzyme added by 2 ml was able to remove tannin stains from
cotton fabrics after 24 hours of treatment. After 3-hour experiment, the
enzyme was able to remove the tannins of black tea. As the percentage of
tannin removal was 96.77%. It was also found that both the raw and
purified enzyme had the ability to recycle and bleach paper waste with
the superiority of the purified enzyme after 24 hours of treatment. The
data provided by the experiment to remove several industrial dyes
indicate that tannase was able to remove 100% of each of Reactive

yellow and Indigo Carmina dyes, and varying percentages of other dyes
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used after 48 hours of treatment with the enzyme. In order to avoid the
foaming and astringent taste of some juices, the purified tanase enzyme
was able to liquefy each of the quince and tamarind juices and improve
the visual appearance after 120 minutes of treatment with the enzyme.
Because we have a long legacy of pollutants, pollution will not be

removed overnight, but change is coming, we are only at the beginning.

Because most of the attention at the present time is directed
directly to the use of fungi in the production of compounds of medical
importance, it has been shown that the purified enzyme tannase has
effective properties against many bacterial species, as it gave a hydrolysis
halo diameter of 30.5 mm when used at a concentration of 100 pg / ml
against Klebsiella pneumonia . It also showed an antioxidant effect and
the ability to oxidize free radicals of DPPH reached 80% when using it at
a concentration of 500 ug/ml. In order to avoid the cumbersome use of
chemical drugs and in light of the severe shortage of cancer drugs, the
experiment was adopted to use the purified enzyme for the treatment of
colon cancer HT-29 . The cytotoxicity results of the MTT test resulted in
targeting cancer cells with an inhibition rate of 76% at concentration of
500 mg / ml, while it had no effect on normal cells, that initiates a new
approach to cancer treatment and constitutes a glimmer of hope in our
struggle with cancer. In order to investigate the programmed cell death of
the colon cancer cell line, the dual dye acridine orange-ethidium bromide
was used. After 24 hours of treatment with tannase, it was found that it
was capable of causing programmed cell death when the cells were
examined under fluorescence microscopy, as the dead cells were stained

red.

Flow cytometry using Rh-123 fluorescent dye revealed a defect in

the mitochondrial membrane when treated with tannase enzyme



compared to normal cells. Investigating the anti-inflammatory activity of
tannase-associated immunosorption method and by tracking the
concentrations of interleukin IL-1 and IL-6 in the serum of patients with
leukemia revealed the ability of tanase enzyme to reduce the level of

cytokines.

This work allowed to get acquainted with the world of fungi closely,
and we hope that the scientific achievement that has been achieved in a
difficult task that many may think is closer to the impossible represents a
pioneering step in addition to the sweeping river that is renewed daily
from modern scientific discoveries. I hope that this vision will contribute

to facilitating the work of other researchers. .
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