University of Mosul

College of Sciences

The Effect of Human Cytomegalovirus Infection
on Gene Expression of Cytokine Genes in
Immunocompromised Patients

in Mosul City / Iraq

Nawal Shahir Mahmood Attia Al-Jubouri

Master Thesis

Biology / Microbiology

Supervised by
Assistant Professor

Dr. Abdulrahem Thonnon AlGhazal

2020 A.D. 1442 A.H.



Abstract

Human cytomegaloviruses (HCMV) cause different infections in human
all over the world with a prevalence exceeds 70% in adults and 90% in poorer
communities and developing countries. HCMV causes severe diseases and
complications in human represented with pneumonia, systemic infections and
ulcerative colitis in immune-compromised and transplant recipients. This study
set out at 27 October 2019 to 2 February 2020 and subjected 200
immunocompromised patients,94 with cancer,59 with dialysis,41 with thyroid
gland disorder and 6 with thalassemia. The enzyme-linked immunosorbent assay
(ELISA) was used to detect the seropositivity of immunoglobulins (IgM,
IgG),2.5% of the 200 sample give positive result for [gM and 36% of them give
positive result of IgG. molecular test real-time polymerase chain reaction(Real-
time PCR) was also done for 20% of the 200 samples to confirm the serological
test and to get more sensitive and accurate results and for control 50 blood
samples was collected from immunocompetent person.At molecular level,
mRNA transcripts (gene expression) of three cytokines genes Interlukin 10
(IL-10),Tumor necrosis factor (TNF), and Chemokine ligand-2 (CCL-2) were
determined for the patients and control samples that give positive result for IgG
with normalization to 5 housekeeping genes (HKG) using SABioscience Gene-
Analysis. The results showed that HCMV seropervalence in Mosul city was
relatively low compared to others cities. The percentage distribution of HCMV
in females was more than in males. HCMV seropositivity in married persons
was more than in singles. Females are more susceptible to HCMV infection than
males. HCMV prevalence was in high rate in immunocompromised patients
with cancer, dialysis, thyroid gland disorder but in low rate in thalassemia
patients. HCMV almost infects low educational level persons and elderly person
especially 40-60 years old. HCMV induces increasing of gene expression of
three cytokines with different fold change in serology tests as (IL-10 = 5.33,
TNF = 2.88, and CCL-2 = 8.35). These fold changes compared with standard

tables to get new Ct values (Threshold values) as control Ct value which



II

normalized with acute Ct value. These two Ct values then introduced into
SABioscince Gene Analysis which perform another normalization and got a new
fold changes for each gene. The new fold changes then introduced into kyoto
encyclopedia of genes and genomes (KEGG) analysis program which illustrated
that these genes cause high impact on 4 key immune pathways represented by
cytokine-cytokine receptor interaction pathway affected with three genes,The
nucleotide-binding oligomerization domain-like receptor (NOD-like receptor)
signaling pathway affected by CCL-2, TNF genes. Toll-like receptor signaling
pathway affected with TNF, and asthma pathway affected by IL-10, TNF genes
in infected patients. These findings may participate in comprehending the

relationship between HCMV infection and host cell at molecular levels.
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