Republic of Iraq
Ministry of Higher Education and

Scientific Research

University of Mosul
College of Science

Department of Biology

Diagnosis of some fastidious bacteria isolated from

clinical specimens using molecular technology

Ayman Mohammed Khaleel Hasouni

Ph.D. Thesis
In
Biology / Microbiology
Supervised By
Professor Assistant Professor
Dr. Hiyam Adel Ibrahim Dr. Rayan Mazin Faisal Al-
Altaii Obaidy

1445 A.H 2023 A.D.



Abstract

Many bacterial pathogens fail for be isolated on cultural media for several
reasons including antibiotic administration by patients, slow growth of some
pathogens, low number of pathogens in the specimen, or the requirement of
special nutrients and cofactors. Accordingly, specimens are miss diagnosed as
negative where they might carry some pathogenic microbes. Therefore,
developing new strategies for bacterial identification is important to provide better

health quality.

This study aimed to directly diagnose bacterial pathogens from clinical
specimens by amplifying and then sequencing their 16S rRNA gene. Results
obtained were compared with traditional methods used in hospitals to diagnose
pathogenic microbes and identify the efficiency of molecular methods compared
to traditional methods in bacterial identification from clinical specimens. For this
reason, a total of 120 samples were collected from cerebrospinal fluid (CSF)
(n=50), blood (n=50) and Vaginal and cervical swabs (n=20) from patients
hospitalized in Mosul city hospitals (Ibn Sena Hospitals, AL Kansaa Hospital, Ibn
Al-Atheer Hospital) for the period from December, 2021 to April, 2022.

Traditional methods for bacterial isolation and identification from CSF and
blood detected bacterial growth in 5/50 (10%) and 2/50 (4%) of the samples,
respectively. For molecular diagnosis of CSF and blood specimens, DNA was
extracted directly from the mentioned specimens, then their 16S rRNA gene was
amplified by PCR using 16S rRNA universal primers (27F and 1522R). A positive
result was recorded when a 1495bp band was detected from running the amplified
product across agarose gel. Interestingly, results obtained from molecular
diagnosis showed that 33 (66%) and 27 (54%) of CSF and blood specimens
amplified the corresponding gene for 16S rRNA, suggesting the presence of
pathogenic bacteria. The positive samples that amplified 16S rRNA gene were
sent for DNA sequencing and their sequences were compared to counterparts

submitted to National Center Biotechnology Information for the purpose of
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bacterial identification. The results showed that 28 out of 45 negative specimens
obtained from traditional identification method from Cerebral spinal fluid
(62.2%) did actually contain bacterial pathogens as detected by molecular
methods. Analysis of the 16S rRNA gene sequences showed that the bacteria
detected belonged to six diffrent genera including: Lactobacillus, Planococcus,
Pseudomonas, Janibacter, Bacteroides and Achromobacter. Our study detected
for the first time worldwide the presence of Planococcus and Janibacter in CSF
speciemns. This could be due to the special requirments for their isolation that are
not provided in traditional methods. On the other hand, 25 out of 48 negaitive
specimens obtained from traditional identification method from blood (52%) did
actually contain bacterial pathogens as detected by molecular methods. Analysis
of the 16S rRNA gene sequences showed that the bacteria detected belonged to
nine different genera including: Lactobacillus, Bacteroides, Pseudomonas,
Klebsiella, Citrobacter, Janthinobacterium, Staphylococcus, Enterobacter, and

Escherichia.

Swabs were exposed to traditional methods for bacterial isolation and
identification which involved growth on selective and rich media, studying their
cultural characteristics, in addition to basic biochemical tests. Results showed that
(11/20) 55% of the samples produced bacterial colonies on cultural media, while
(9/20) 45% failed in producing colonies. On the other hand, genomic DNA was
directly isolated from the same 20 Vaginal and cervical swab specimens and was
used to amplify 16S rRNA gene. As expected, all the 20 specimens showed a
positive result with direct amplification by 16S rRNA primers due to the presence
of normal flora in the vaginal samples. Therefore, recombinant DNA technology
was used to solve this issue using the Thymine Adenin cloning method. PCR
products were cloned to pGEM-T easy vector via Thymine Adenin cloning and
sequenced to identify the bacterial pathogens involved. Results showed that all
Vaginal and cervical swabs amplified 16S rRNA gene products and when cloned
to pGEM-T easy vector and sequenced, the bacteria detected included

Lactobacillus iners, Streptococcus pyogenes, Pseudomonas synxantha, and
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