Republic of Iraq
Ministry of Higher Education
And Scientific Research
University of Mosul/College of science
Department of Biology

Molecular Detection of Bioactive Actinobacteria
Against ESKAPE Bacteria

Maryam Hazim Abduljabbar Othman Alhayali

MSc.Thesis

Biology/Microbiology

Supervised by
Assist.Prof. Dr. Talal Sabhan Salih

1444 A.H. 2022 A.D.



Supervisor Certification

This is to certify that this thesis entitled *“ Molecular Detection of
Bioactive Actinobacteria Against ESKAPE Bacteria” was prepared
under my supervision at the Biology Department/ College of Science/
University of Mosul, in partial fulfillment of the requirements for the
Degree of Master in Biology /Micrbiology.

Signature:
Name: Dr. Talal Sabhan Salih
Date:

Report of the Linguistic Evaluator

I certify that the linguistic evaluation of this thesis “Molecular
Detection of Bioactive Actinobacteria Against ESKAPE Bacteria”
was carried out by me and it is. accepted linguistically and in expression.

Signature:
Name: Dr. Salih Abduallah Abdulrahman

Date:

Report of the Director for the Postgraduate Committee

In view of the available recommendations, I forward this thesis for
debate by Examining Committee.

Signature:
Name: Dr. Raed Salim Alsaffar
Date:

Report of the Head of Biology Department

In view of the available recommendations, I forward this thesis for

debate by Examining Committee.

Signature:
Name: Dr. Raed Salim Alsaffar
Date:



Abstract

Rising levels of antimicrobial resistance is one of the greatest
global threats to public health with international attention. Acinetobacter
baumannii, one of the ESKAPE pathogens, is placed on the top list
bacteria leading to nosocomial infections with a wide range of antibiotic
resistance for almost all classes of antibiotics including carbapenem.

In this study, 114 samples were collected 42 from soils from
different locations north of Iraq and other areas and 75 clinical specimens
for swab were collected from patients suffering from respiratory tract
infections from Al- Shifa Hospital and two private medical clinics in
Mosul city for a period of three months (December 2021 to February
2022).

Using a very restricted approach, the speciemens were cultured
and purified on HiCrome™ Acinetobacter Agar medium, seven clinical
A. baumannii isolated and confirmed with 44°C on HiCrome™
Acinetobacter Agar medium and IMViC then gyrB gene sequencing. The
A. baumannii isolates showed six sequence types (STs) and exhibited
different multi-drug/extended-drug resistant (MDR/XDR) regimes. All
the A. baumannii isolates were resistant to oxacillin, amoxicillin and
clindamycin (100%), whereas exhibited various resistance profiles to
tetracycline (86%), azithromycin (71%), cefepime (57%). On the other
hand, all the isolates were sensitive to imipenem (100%), whereas
sensitivity to chloramphenicol, levofloxacin and ceftriaxon was (43%).

The cultural characteristics of 42 of actinobacterial strains were
elucidated on International Streptomyces Project media (ISP2-ISP7). ISP-
3 and ISP-5 media were chosen as a model media for validation RGB
(red green blue) colour digits as a potential differentiation method for

actinobacterial strains. Ten of 42 isolates were biologically active against



tested ESKAPE, Bacillus subtilis and Pseudomonas paetica pathogens
when cultured on different ISPs media under the OSMAC (One strain
multiple compound) approach. Streptomyces sp. strain MT26 was able to
inhibit the growth of one clinical 4. buamannii isolate when cultured on
ISP-3 medium after 50 days. Six representative isolates that exhibited
antimicrobial activity against all or almost tested bacteria were sequenced
using 16S rRNA gene. The sequences were compared with those of other
actinobacterial strains that are found in Genebank database to find the
best similarity and the close reference strains to our isolates. Five of the
sequenced strains have been identified as Streptomyces species and one
was identified as a rare actinobacterial strain Lentzea species. Genebank
accession numbers of our nucleotide sequences have been provided and
deposited in the NCBI.

The results obtained from the whole genome sequencing (WGS)
using lon Torrent technology, genome annotation using RAST
bioinformatics tools and genome mining for biosynthetic gene clusters
(BGCs) using AntiSMASH bioinformatics database revealed that the
isolate Streptomyces MT29 harbor 35 putative BGCs of differential
classes of biosynthetic secondary metabolites. Some of these BGCs may
be rich sources for new natural compounds that have not been discovered

under standard laboratory conditions within the genera of actinobacteria.
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