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Abstract

This work involved studying fungi and bacteria isolated from soils
contaminated with heavy metals in industrial and residential areas in the city
of Mosul, the center of Nineveh Governorate, and diagnosing these
organisms using molecular biology technology, then studying the effect of
heavy metal pollution on them and their resistance to antibiotics. Samples
were collected from four sites in the city: Al Bareed neighborhood, Sada &
Baweza neighborhood, and two sites in the industrial area in Mosul city

Soil samples were analyzed and dilutions were prepared, then the
dilutions were grown on Potato Dextrose Agar (PDA) medium for the
development of fungi and Nutrient agar (N.A) medium for bacterial
development. The dilutions were grown by decanting method with three
replications, then the process of purifying the fungal and bacterial colonies
was carried out using the traditional methods. For the purpose of diagnosing
these pure colonies by PCR technique, colonies of fungi were grown on the
medium of potato extract and dextrose, and bacteria were grown on the
medium of nutritious broth, and thus 9 fungal species were diagnosed, two
of them are new undiagnosed genera that have been recorded in the gene
bank and two of them contain mutations. One of them was genetically
recorded, and five of them are known and previously. diagnosed fungi. As
for bacteria, two new strains of the genus Bacillus were isolated and
registered in the gene bank, and a strain containing new genes that had not
been recorded was from the genus Staphylococcus, among the four types
that were diagnosed

Fungi and bacteria were grown on different concentrations of heavy
metals selected for study (iron, cadmium, lead, zinc). The results of the
development of fungi with lead metal were with inhibition starting from
(150-700) ppm for all species except for the genus Aspergillus niger, which
showed resistance up to the concentration of 1000 ppm. As for the inhibition
for zinc metal, it started at (200-700) ppm for the species Fungal sp. SANA-
5, recurvatus Penicillium consobrinum , Aspergillus Aspergillus niveus s
Aspergillus niger whereas genera Aspergillus tubingensis ,Penicillium



consobrinum SANA-3, Aspergillus sp E30 , Fungal sp. SANA -4 showed
resistance to a concentration of 1000 ppm of the metal. While all fungal
genera were resistant to 1000 ppm concentration with iron and cadmium
metals.

The results of growing bacterial with lead metal were inhibition
starting at concentration of 1400 ppm with a diameter of 11 mm for Bacillus
sp.sanna 1 and 12 mm for Staphylococcus species and with inhibition
starting at 1600 ppm with a diameter of 12 mm for Bacillus cereus while
Bacillus sp.sanna 2 showed resistance up to 2000 ppm concentration. As for
the results of inhibition with zinc metal, inhibition started at a concentration
of 100 ppm for all races. While all races were resistant to 2000 ppm when
grown with iron and cadmium.

The fungi were acclimatized with lead metal, and the acclimatization
had a positive effect in raising the level of resistance to the species
Penicillium consobrinum SANA-3, Aspergillus sp E30 and Penicillium
consobrinum. While the genera Aspergillus tubingensis and Fungal sp.
SANA-5, Aspergillus niveus and Aspergillus recurvatus were unaffected by
acclimatization process and were inhibited at the same concentrations. As
for the genus Fungal sp. SANA-4 was more sensitive to metal after
acclimatization. Zinc metal was also selected for the acclimatization of the
bacteria, and all the 1solated genera showed greater resistance to localization.

Fungi and bacteria were grown with fungal and bacterial antibiotics,
and the degree of their sensitivity to metal contamination was observed by
measuring the diameter of the inhibition around the antibody. Fungal species
were grown in three ways: without metal, with the presence of lead metal
without acclimatization, and acclimatizing fungi, and a fungus isolated from
an environment not contaminated with heavy metals with antifungal, and the
results showed that the genera Aspergillus tubingensis, Penicillium
consobrinum SANA-3, Aspergillus sp E30 was moderately resistant, while
Fungal sp. SANA-5 was resistant without lead metal and in all antifungal
concentrations, while it was sensitive to lead
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While the genus Alternaria Alternata isolated from an environment
not contaminated with heavy metals (as a control factor), it was very
sensitive to the antibiotic and much more than fungi isolated from the
environment contaminated with heavy metals. As for bacteria, the results
showed that all genera did not respond to Amoxicillin and Metronidazole, as
these antibiotics do not target these bacterial species. sp Staphylococcus
bacteria were resistant to Tetracycline, Gentamicin and Azithromycin. The
genus Bacillus sp.sanna 2 was moderately resistant to Tetracycline and
Vancomycin antibiotics. The genus Bacillus cereus showed moderate
resistance to Gentamicin and Azithromycin.

Finally, the multi-antibiotic resistance (MAR) index was
calculated for the bacteria, the genus sp Staphylococcus index was very
high, 0.5, Bacillus sp.sanna2, 0.3, and Bacillus sp.sannal and Bacillus
cereus, 0.2, which indicates a high risk of antibiotic contamination. All these
strains originated from sources with high-risk of contamination
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