
Australian Journal of Basic and  

 

AUSTRALIAN JOURNAL OF BASIC AND 

Open Access Journal 

Published BY AENSI Publication 

© 2016 AENSI Publisher All rights reserved 
This work is licensed under the Creative Commons Attribution International License (CC BY).

http://creativecommons.org/licenses/by/4.0/ 

 

 

To Cite This Article: Asst. Prof. Dr. Maysaa Salih Mahdi Al
AsmaaKhadhimGatea., Molecular Characterization of Genital Chlamydia trachomatis in Women with Pelvic Inflammatory Diseases
J. Basic & Appl. Sci., 10(13): 45-54, 2016 
  

Molecular Characterization of Genital 
with Pelvic Inflammatory Diseases
 
1Asst. Prof. Dr. Maysaa Salih Mahdi Al-Shukri
 
1,2Department of Microbiology, College of Medicine, Babylon University, Iraq
3Department of Obstetrics and Gynecology, College of Medicine, Babylon University, Iraq

 
Address For Correspondence: 
Asst. Prof. Dr. Maysaa Salih Mahdi Al-Shukri 

 
 
 
A R T I C L E  I N F O  
Article history: 
Received 18 July 2016 
Accepted 21 August 2016 
Published  30 August 2016 

 
Keywords:  
C. trachomatis, IL-12B SNPs, 
Myeloperoxidase, Hsp60, PCR-RFLP. 

 

 

 

 
Pelvic Inflammatory disease (PID) encompasses a spectrum of polymicrobial infection

inflammatory disorders of the upper female genital tract (endometrium, fallopian tubes and ovaries,), 
comprising any combination of endometritis, salpingitis, param
pelvic peritonitis (Jonathan et al., 2012
transmitted diseases. It is an obligate intracellular bacterium, with unique developmental cycle. Chlamydial 
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A B S T R A C T 
Background: Numerous strategies have been progressed by bacterial pathogens for 
efficient infection and colonization of their eukaryotic hosts. Host genetic factors play a 
significant role in determining differential susceptibility to major infectious diseases of 
humans. Objectives: The present case-control work aimed to study and analysis of 
trachomatis genetically in patients with pelvic inflammatory disease, with detection of 
genetic susceptibility for PID. It included 232 endocervical swab samples collected 
from female patients suffering from signs and/or symptoms of PID; and were diagnosed 
as having PID by the gynecologist. In addition to venous blood sample that were 
collected from those patients and 40 controls, to be used in the second part of this work. 
Both samples were subjected to DNA extraction. DNA extracted from swabs were 
utilized for molecular study of C. trachomatis, while those from blood used for study of 
susceptibility. Results: 8/232 (3.45%) were positive for C. trachomatis
23S rRNA spacer gene as a genetic marker via conventional PCR. Followed by 
detection of virulence factors showed that omp1 appeared in 6/8 (75%) of cases, while 
chlamydial hsp60 and hsp70 were detected as 6/8 (75%) and 5/8 (62.5%) respectively 
with no nucleotide sequence homology to human hsps. Finally, to analyze genetic 
association between mpo -463 G/A and IL-12B +16974 A/C polymorphisms and PID 
by the use of PCR-RFLP technique. Three genotypes for 
patients; GG, GA and AA with frequency of 72.5%, 2.5% and 25% respectively, 
compared with 82.5%, 12.5 and 5% respectively in control group; with no significance 
differences between patients and control for GG and GA, while AA had significant 
difference beside risky association with PID. While IL-12B
that, AA was the highest in patients compared with control (90% versus 67.5%), with 
significant difference between patients and controls; and with risky association. While, 
CC and AC showed no significant differences. Conclusions
virulence genes essential to the survival of these bacteria and linked with chlamydial 
genital tract infection and IL-12B SNPs is associated with susceptibility to 
trachomatis and sever disease manifestations.  

INTRODUCTION 

Pelvic Inflammatory disease (PID) encompasses a spectrum of polymicrobial infection
inflammatory disorders of the upper female genital tract (endometrium, fallopian tubes and ovaries,), 
comprising any combination of endometritis, salpingitis, parametritis, oophoritis, tuboovarian

2012). Chlamydia trachomatis is one of the leading pathogens of sexually 
transmitted diseases. It is an obligate intracellular bacterium, with unique developmental cycle. Chlamydial 
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Numerous strategies have been progressed by bacterial pathogens for 
efficient infection and colonization of their eukaryotic hosts. Host genetic factors play a 
significant role in determining differential susceptibility to major infectious diseases of 

control work aimed to study and analysis of C. 
genetically in patients with pelvic inflammatory disease, with detection of 

It included 232 endocervical swab samples collected 
m female patients suffering from signs and/or symptoms of PID; and were diagnosed 

as having PID by the gynecologist. In addition to venous blood sample that were 
collected from those patients and 40 controls, to be used in the second part of this work. 

h samples were subjected to DNA extraction. DNA extracted from swabs were 
, while those from blood used for study of 

C. trachomatis by using 16S-
gene as a genetic marker via conventional PCR. Followed by 

appeared in 6/8 (75%) of cases, while 
were detected as 6/8 (75%) and 5/8 (62.5%) respectively 

. Finally, to analyze genetic 
+16974 A/C polymorphisms and PID 

RFLP technique. Three genotypes for mpo -463 G/A among PID 
72.5%, 2.5% and 25% respectively, 

compared with 82.5%, 12.5 and 5% respectively in control group; with no significance 
differences between patients and control for GG and GA, while AA had significant 

2B +16974 A/C SNP revealed 
that, AA was the highest in patients compared with control (90% versus 67.5%), with 
significant difference between patients and controls; and with risky association. While, 

Conclusions: We conclude that 
virulence genes essential to the survival of these bacteria and linked with chlamydial 

12B SNPs is associated with susceptibility to C. 

Pelvic Inflammatory disease (PID) encompasses a spectrum of polymicrobial infection-induced 
inflammatory disorders of the upper female genital tract (endometrium, fallopian tubes and ovaries,), 

etritis, oophoritis, tuboovarian abcess and/or 
is one of the leading pathogens of sexually 

transmitted diseases. It is an obligate intracellular bacterium, with unique developmental cycle. Chlamydial 
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genital tract infection may result in chronic inflammatory pathologies, including pelvic inflammatory diseases, 
ectopic pregnancy, and infertility (Ghazi et al., 2006). 

Most predominant protein at the surface of both chlamydial elementary body (EB) and reticulate body (RB) 
forms is the major outer membrane protein. OMP of EB provide components for protection against the 
environment outside the host, defense against the host immune response, and attachment to host cells (El-Omar 
and Yacoub, 2010). 

Chlamydial heat shock proteins (Hsps) are expressed throughout the chlamydial developmental cycle and 
associated with the severity of the chronic sequelae of chlamydial infections (Habich and Burkart, 2007). 
Because there is high amino acid sequence homology between microbial and human Hsps, the induced immune 
response against microbial Hsps may give rise to an autoimmune inflammatory reaction in the host (Jha et al., 
2008). 

Host genetic factors play a significant role in determining differential susceptibility to major infectious 
diseases of humans. Genetic changes are attributed to the development of a disease but do not directly cause it. 
Some people with a predisposing genetic variation will never get the disease while others will, even within the 
same family (Hill, 2006). Large number of immunogenetic studies estimate the role of genetic variations of 
immunologically important host genes as bases of the susceptibility, progress and outcome of infectious diseases 
(Hartoget al., 2006). 

Myeloperoxidase(EC 1.11.1.7) is an oxido-reductase belongs to the family of mammalian peroxidases. It is 
one of the most copious proteins (5%) in human PMN) and to a lesser extent it is related to Monocytes and 
tissue Macrophages, as it is deposited in the azurophilic granules of these cells (Anoop, 2014). MPO is a 
lysosomal enzyme, that is typically released with inflammation, it catalyzes the conversion of chloride anion and 
hydrogen peroxide to hypochlorite (HOCl), that possesses powerful microbicidal activity. Thus, it has a role in 
host defense against pathogens and its deficiency leads individual susceptibility to severe infections (Kalinski et 
al., 2007). 

Immunoregulatory cytokine interleukin-12 plays a role in the pathogenesis of infection. Interleukin-12p40 
is known as a component of the bioactive IL-12 (IL-12p70) and IL-23. It is produced by antigen-presenting 
cells, and IL-12 plays an important role in interferon-gamma production by T cells and NK cells (Hoëlscher, 
2004). It is reported that impaired IL-12 production increases the risk of infection, that could be a result of 
variable SNPs at variable loci at IL-12p40 gene (Stanilova et al., 2005). 

 
MATERIALS AND METHODS 

 
Subjects of the Study: 

Clinical samples were collected from patients admitted to the out-patient clinics of Gynecology and 
Obstetrics, in two hospitals of Babylon Province. The study involved 232 female patients were subjected for 
sampling which include both endocervical swab and venous blood sample from each female. The age of patients 
ranged from 18 to 48 years. These females were diagnosed by the gynecologist as having pelvic inflammatory 
disease. Also, 40 healthy females were employed as a control group; for analysis of genetic association between 
various SNPs and PID. 
 
Ethical Approval: 

A valid consent was achieved from each female (patients and controls) before their inclusion in the study. 
For every female or her followers, the procedure had been informed before the samples were collected, making 
absolutely sure that they understood the procedure that was to be carried out. 
 
Sample Collections: 

After obtaining the permission from the subjects for examination and sampling, endocervical swab samples 
were obtained from females and placed in normal saline or phosphate buffer saline; and blood samples also 
collected from both patients and controls. 

Both samples transported to the lab to be subjected to DNA extraction, then kept at 4°C in the refrigerator 
until the genetic studies were carried out. 
 
Amplification of specific primers in this study: 

A number of primers that were used in this study whether for bacterial identification, study of virulence 
factors and analysis of genetic susceptibility; all these primers are listed in Table-1, with their thermal 
conditions. PCR mixture consists of a pair of specific primers of each gene. A single reaction mixture contained 
2.5µl of forward, 2.5µl of reverse, 5µl of extracted DNA, 12.5µl of master mix and 2.5µl of nuclease free water. 
PCR amplification was confirmed by agarose gel electrophoresis by visualization against UV light. Electric 
current was allowed to pass at 70 volt for 50min. UV trans-illuminator was used 280 nm for the observation of 
DNA bands, and the gel was photographed using digital camera. 
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PCR-RFLP technique: 
Genetic susceptibility for pelvic inflammatory disease were studied by PCR-RFLP analysis of SNPs genes 

coding for myeloperoxidase position mpo-463 G/A SNP and IL-12B at the 3' untranslated region at +16974 
A/C. After amplification of these genes, AciI and TaqI restriction endonuclease enzyme were used respectively 
for digestion of PCR products. Where a 20µl from each mpo-463 G/A and IL-12B+16974 A/C PCR products 
was mixed separately with a 5µl 1X NEB buffer, and 1µl of AciI (10U) and TaqI respectively. The reaction was 
adjusted to 50µl using sterile deionized H2O. The solution was mixed by flicking, followed by spinning in 
microcentrifuge at 5000 rpm for 30 sec, then incubated at 37oC for 60 min. 
 
Statistical Analysis: 

The Statistical Package for the Social sciences version 18.0 (SPSS Inc., Chicago, USA) was used for 
statistical analysis. The polymorphisms and their significant difference were tested using Chi-square test. Allele 
frequencies were found using Hardy-Weinberg Equilibrium. The association between genotype and relative risk 
of developing PID was estimated by calculation of Odds ratio (OR) with 95% confidence interval (95%CI). 
Statistical significance was set at a p value ≤ 0.05. 

 
Table 1: The primer sequences and PCR conditions with their amplicon size (Base pair (BP)). 

Gene's 
Name 

Primer Sequence     (5´- 3´) 
Size 
(BP) 

Conditions Reference 

Identification Genes 
 
16S-23S 
spacer rRNA 

 
F-5’GGCGTATTTGGGCATCCGAGTAACG3’ 
R-5’TCAAATCCAGCGGGTATTAAC CGCCT3’ 

 
 
315 

95°c   75s         1x  
 
(Madico et al., 
2000) 

94°c      45s 
62-52°c 30s 
(-1/4cycles)              60x 
72°c    1min 
72°c    5min     1x 

Virulence Factors-Coding Genes 
 
 
omp1 

 
F-5’GCCGCTTTGAGTTCTGCTTCCTC3’ 
F-5’ATTTACGTGAGCAGCTCTCTCAT3’ 

 
 
1200 

95°c   5min      1x  
(Ngandjio et al., 
2004) 

95°c    1min 
57°c    1min            35x 
72°c    1min 
72°c   10min      1x 

 
 
cHSP60 

 
F-5’GATGGTGTTACCGTTGCGA3' 
R-5’TAATAATCGTCTTTAACAACGT3' 

 
 
309 

95°c   5min      1x  
 
(Wood et al., 
2002) 

95°c    30s 
57°c   1min             40x 
72°c   1min 
72°c   7min      1x 

 
 
cHSP70 

 
F-5’AAGTCGCTAAAGCTCCTACTC3' 
F-5’CTTCATCAAAGTCGTCTCCA3' 

 
 
760 

94°c   5min      1x  
 
(Reischl et al., 
2002 

94°c   1min 
52°c   50s               30x 
72°c   1min 
72°c   10min      1x 

SNP-Coding Genes 
 
 
mpo 
-463 G/A 
 

 
F-5'CGGTATAGGCACACAATGGTGAG3' 
R-5'GCAATGGTTCAAGCGATTCTTC3' 
 

 
 
350 

94°c   5min      1x  
(Lee et al., 2010) 94°c    1min 

60°c    1min            35x 
72°c    2min 
72°c   10min      1x 

 
IL-12B 
+16974 
A/C 

 
F-5'ATTTGGAGGAAAAGTGGAAGA3' 
R-5'AATTTCATGTCCTTAGCCATA3' 

 
 
1046 

95°c   10min      1x  
(Stanilova et al., 
2005) 
 

94°c     30s 
54.5°c  1min       30x 
72°c    2min 
72°c   7min      1x 

 
Results: 
Detection of Chlamydia trachomatis: 

Out of the total of 232 endocervical swab obtained from females, eight females (8/232), represent 3.45% 
were diagnosed genetically to be chlamydia positive, as shown in Figure-1, while the remaining number 
(224/232) were negative for this bacterium. This was done by the use of species-specific 16S-23S rRNA spacer 
gene, and producing the specific 315bp DNA fragment compared with allelic ladder. 
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Molecular detection of chlamydial virulence factors
Outer Membrane Protein (Omp): 

Specific primers of chlamydial outer membrane protein 
gene in C. trachomatis isolates. 
trachomatis with molecular length 1200bp. The amplicon was detected in gel electrophoresis and compared 
with allelic ladder, as shown in Figure

 

 
Fig. 2: 1.5% Agarose gel electrophoresis at 70 volt for 50min for chlamydial 

under U.V light at 280 nm after staining with ethidium bromide. L: 1500bp ladder; lane (1, 2, 3, 4 and 6) 
were positive for omp1 gene 
The size of product is 1200bp.

 
Heat shock proteins: 

Both chlamydial hsp60 and hsp70
(62.5%) respectively of C. trachomatis 
were detected in gel electrophoresis and compared with allelic ladders, as shown 
respectively. 

 

Fig. 3: 1.5% Agarose gel electrophoresis 70 volt for 50min for chlamydial 
U.V light at 280 nm after staining with ethidium bromide. L: 1500bp ladder; lane (1, 3, 4, 6 and 8) were 

Asst. Prof. Dr. Maysaa Salih Mahdi Al-Shukri  et al, 2016
Australian Journal of Basic and Applied Sciences, 10(13) August 2016, Pages: 45-

Frequency distribution (%) of Chlamydia trachomatis in endocervical swab from women with pelvic 

Molecular detection of chlamydial virulence factors: 

Specific primers of chlamydial outer membrane protein (omp)was used for detecting the presence of 
isolates. omp1 had been successfully amplified from 6/8 isolates (75%) of 

with molecular length 1200bp. The amplicon was detected in gel electrophoresis and compared 
Figure-2. 

1.5% Agarose gel electrophoresis at 70 volt for 50min for chlamydial omp1 PCR products visualized 
under U.V light at 280 nm after staining with ethidium bromide. L: 1500bp ladder; lane (1, 2, 3, 4 and 6) 

omp1 gene in endocervical swabs among patients with pelvic inflammatory disease. 
The size of product is 1200bp. 

hsp70 genes were studied, as amplicons were obtained from 6/8 (75%) and 5/8 
C. trachomatis isolates with molecular length 309bp and 760bp respectively. Amplicons 

were detected in gel electrophoresis and compared with allelic ladders, as shown in Figures

1.5% Agarose gel electrophoresis 70 volt for 50min for chlamydial hsp60 PCR products visualized under 
U.V light at 280 nm after staining with ethidium bromide. L: 1500bp ladder; lane (1, 3, 4, 6 and 8) were 

96.55%
3.45%
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positive for this gene in endocervical swabs among patients with pelvic inflammatory disease. The size 
of product is 309bp. 

 

 
 
Fig. 4: 1.5% Agarose gel electrophoresis at 70 volt for 50min for chlamydial hsp70 PCR products visualized 

under U.V light at 280 nm after staining with ethidium bromide. L: 1500 bp ladder; lane (1, 2, 4, 6 and 
8) were positive for this gene in endocervical swabs among patients with pelvic inflammatory disease. 
The size of product is 760bp. 

 
Detection of Genetic Susceptibility to PID: 
Association between -463 G/A Polymorphism of Myeloperoxidase Gene and PID: 

After amplification of this gene, it produced an amplicons with size 350 bp; that subjected to RFLP 
technique, as the digestion was performed by the use of AciI restriction enzyme. This was resulting in three 
genotypes related to this SNP, appeared as three bands with size 169, 120, 61 bp respectively representing the 
wild homozygous genotype (GG). While the mutant homozygous genotype (AA), the enzyme cut to produce 
two bands with size 289, 61 bp respectively. On the other hand, the heterozygous genotype (GA) appeared as 
four bands with sizes of 289, 169, 120, 61 bp respectively, as shown in Figure-5. 

The results in Table-2 showed the genotype frequency revealing that the homozygous GG genotype 
frequency was found 72.5% in PID group and 82.5% in the healthy group, whereas homozygous AA genotype 
frequency was found 25% in PID group and 5% in the healthy group and heterozygous GA genotype frequency 
was found to be 2.5% in PID group and 12.5% in the healthy group.GG the commonest genotype 
(dominant/wild), and with no significant difference between patients and controls regarding both GG and GA 
genotypes (p values 0.422 and 0.203 respectively). Also, with no association of both GG and GA as risk factors 
for development of PID (OR=0.56 and 0.18 respectively, 95% CI). 

In contrast to the mutated homozygous AA genotype frequencies, were somewhat higher among patients 
than controls, with significant difference among them (p value 0.028); beside the risky association between this 
genotype and PID (OR=6.33, 95%CI). Moreover, G allele frequency was 73.75% in PID group and 88.75% in 
the healthy group whereas A allele frequency was 26.25% in PID group and 11.25% in the healthy group; as 
shown in Table-3. Allele G was higher than allele A among both patients and controls, with no significant 
difference between patients and controls regarding both alleles (p value 0.141), and with no association between 
alleles frequencies and PID (OR=0.33, 95%CI). Since allele A occurs in low frequency, thus possibility of 
appearance of the risky genotype AA is reduced. 

Additionally, mpo-463G/A SNP genotype among chlamydial patients were (5/8) 62.5% GG, (3/8) 37.5% 
AA and (0/8) 0% GA. 
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Fig. 5: 2% Agarose gel electrophoresis at 70 volt for 50min, showing the restriction digestion patterns of mpo-

463 G/A polymorphisms of Myeloperoxidase enzyme gene using AciI enzyme. L: 1500 DNA ladder. 
Lanes 2, 3, 4: homozygous wild type (GG). Lane 1: heterozygous genotype (GA). Lanes 5, 6: 
homozygous mutant genotype (AA). 

 
Table 2: Genotype distribution (No.(%)) of -463G/A polymorphism in promoter region of Myeloperoxidase gene in chromosome 17, in 

Pelvic inflammatory disease patients compared with control group. 
Genotype Patients Controls P value OR 
GG 29 (72.5%) 33 (82.5%) 0.422 0.56 
GA 1 (2.5%) 5 (12.5%) 0.203 0.18 
AA 10 (25%) 2 (5%) 0.028* 6.33* 
Total 40 40  

 
Table 3: Allele frequencies (%) of -463 G/A polymorphism in the promoter region of myeloperoxidase gene in chromosome 17, in Pelvic 

inflammatory disease patients compared with control group. 
Allele Frequency Patients Controls P value OR 
G 73.75% 88.75%  

0.141 
 
0.33 A 26.25% 11.25% 

 
Association between IL-12B +16974 A/C Polymorphism of IL-12B Gene and PID: 

Amplicons with size 1046 bp were digested TaqI restriction enzyme; to produce AA homozygous gave 
single band at 1046 bp, homozygous CC double bands at 906, 140 bp and the heterozygous AC produced triple 
bands 1046, 906 and 140 bp; as revealed at Figure-6. 

Genotype distribution of this SNP in PID patients compared with control group revealed that the 
homozygous AA genotype frequency was higher among PID group compared with healthy group (90% versus 
67.5%); and it is the commonest among other genotypes in both patients and controls, thus it is the dominant 
and wild genotype. On statistical analysis using χ

2 test, this showed significant difference between patients and 
controls (p value 0.03) and with risky association between AA and PID (OR=4.33, 95%CI).  

Whereas homozygous CC frequency was found 5% in PID group and 20% in controls and heterozygous AC 
was found to be 5% in PID group and 12.5% in controls, as shown in Table-4. Both genotypes showed no 
significant difference between patients and controls (p value 0.091 and 0.43 respectively) and with no risky 
association (OR=0.37 and 0.21 respectively, 95%CI)  

While, Table-5 showed allele frequencies in which, A allele frequency was 92.5% in PID group and 
73.75% in the healthy group whereas C allele frequency was 7.5% in PID group and 26.25% in the healthy 
group. Regarding the allele frequency, allele A was higher than allele C among both patients and controls. A 
allele had a significant difference between patients and controls (p value 0.001), and with risky association 
between A allele and PID (OR=4.04, 95%CI). 

Genotypes distribution among chlamydial patients, revealed that AA was commonest one 75%, both AC 
and CC were 12.5%. 
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Fig. 6: 2% Agarose gel electrophoresis at 70 volt for 50min, showing the restriction digestion patterns of IL-12B 

+16974 A/C polymorphisms of IL-12gene using TaqI enzyme. L: 1500 DNA ladder. Lanes 2, 3, 4, 5, 6, 
7: homozygous wild type (AA). Lane 1: heterozygous genotype (AC). Lanes 8: homozygous mutant 
genotype (CC). 

 
Table 4: Genotype distribution (No.(%)) of IL-12B +16974 A/C polymorphism, in gene coding for large subunit (p40) of IL-12 at 

chromosome 5; in Pelvic inflammatory disease patients compared with control group. 
Genotype Patients Controls P value OR 
AA 36 (90%) 27 (67.5%) 0.03 4.33 
AC 2 (5%) 5 (12.5%) 0.43 0.37 
CC 2 (5%) 8 (20%) 0.091 0.21 
Total 40 40  

 
Table 5: Allele frequencies (%) of IL-12B +16974 A/C polymorphism, in gene coding for large subunit of IL-12 (p40); in Pelvic 

inflammatory disease patients compared with control group. 
Allele Frequency Patients Controls P value OR 
A  92.5% 73.75%  

0.001 
 
4.04 C 7.5% 26.25% 

 
Discussion: 

C. trachomatis is an intracellular, non-cultivable bacteria, thus molecular techniques are useful for the 
identification of this microorganism. As PCR is rapid and has a superior sensitivity in comparison with tissue-
culture and other immunological studies (Salman, 2007). Also, PCR have been shown to be cost effective in 
chlamydial identification, as C. trachomatis genome despite it is present in the sample with low number; it 
could be optimally amplified for visualization, as PCR was carried out for sufficient number of cycles (Dean et 
al., 2012). 

rRNA as 23S and its spacer genes were used to study bacterial identification, taxonomy and phylogeny 
because they are the most communal housekeeping genetic markers; and for number of reasons: i) Their 
function over time has not changed, suggesting that random sequence changes are a more accurate measure of 
time evolution. ii) Their presence in virtually all bacteria, often existing as a multi-gene family or operon. iii) 
These genes are large enough for informatics purposes (Janda and Abbott, 2007). Moreover, no variation in the 
16S-23S rRNA spacer regions between human isolates of C. trachomatis. So, it is likely that a species or 
subspecies group with a certain housekeeping gene complex 16S-23S rRNA has host specificity and is adapted 
to a certain host (Chakravorty et al., 2007; Aguilera-Arreola et al., 2014). 

Outer membrane protein is considered as an important structural and physiological component of both EB 
and RB, in addition to its importance to the host. Omp plays a direct role in the process of adaptation by 
facilitating interactions between the bacterial cell and its host cell (El-Omar and Yacoub, 2010). Some showed 
that since chlamydia lives inside cells, thus extracted bacterial DNA will be mixed with high levels of extracted 
human genomic DNA which may interfere with the amplification of the MOMP PCR product, and reducing its 
sensitivity (Hoque, 2012). 

All Chlamydia encode a plentiful of MOMP that is surface exposed in C. trachomatis, with its important 
function as a structural protein, a general porin and a potential cyto-adhesin, thus it is critical for chlamydial 
infection (Wang et al., 2005). Where in cell culture, ompA is one of the earliest genes detected (2-8 hours post-
infection, depending on serovar) and reaches its highest expression level at 18-24 hours post-infection 
(Abdelsamed et al., 2013). 

All organisms whether prokaryotic and eukaryotic produce preserved proteins; heat shock proteins, that are 
classified into four structurally correlated groups depended on their molecular weights as Hsp40, 60, 70 and 90. 
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Hsps, especially Hsp60 and Hsp70 act as chaperones in the folding, assembly and translocation of newly 
synthesized or damaged proteins (Kinnunen et al., 2001). Hsps can act as natural immune managers. It has the 
capacity to act as a self-antigen and a foreign antigen and it can mediate both pro-inflammatory and anti-
inflammatory signals (Quintana and Cohen, 2011). 

Chlamydial Hsp60 and human Hsp60 share numerous identical amino acids, as they found four epitopes 
showing a 100% identity besides 13 other peptides of different lengths with identities between 33% and 75% 
(Campanella et al., 2009). Also, cHsp70 share several identical amino acids with many Hsp70s, showing 50% 
sequence homology with human Hsp70 and 70% homology with DnaK of E. coli (Hu et al., 2014). 

There is a close correlation between the presence of anti-chlamydia Hsp60 antibodies in females and PID 
with tubal factor infertility and it have been correlated with increasing severity of the disease (Stephens et al., 
2011), also considered as markers of chronic inflammation and be good predictors for repeated infection 
(Cappello et al., 2009); as in the course of persistent infection the Hsp60 production is up-regulated while the 
production of other heat shock proteins is down-regulated (Deka et al., 2006). Several human studies have 
revealed elevated antibody counts to cHSP60 in those with more severe disease, where this chlamydial protein is 
suggested to inhibit the apoptotic pathway of the host-cell supporting the persistence and severity of chlamydial 
infection (Ness et al., 2008). 

Regarding mpo gene SNP, we found no significant risky association between it and PID, except with the 
AA genotype, which is already appeared in low percentage. This could be due to limited sample size, or the 
effect of other environmental factors. Promoter sequence is a fundamental region for initiation of gene 
transcription, mpo promoter reported to have a number of single nucleotide polymorphism; one of them is the 
targeted in this study, mpo-463 G/A SNP. This polymorphism, despite its position in the non-coding region 
upstream the gene, but it may have a job in disturbing MPO expression and function. Thus it has an importance 
related to infection. As there will be a reduction in ROS production. 

-463G/A SNP is considered as a functional SNP, interfering with gene transcription process. The -463G 
allele creates an SP1-binding site leading to high expression of gene and provides high MPO activity, and could 
accelerate tissue damage during response to infectious or inflammatory process, and then lead individual to 
more susceptibility to inflammatory disease (Salvarani et al., 2008; Lee et al., 2010).  

An A allele carriage of -463G/A mpo SNP associated with a 25-fold reduction in gene expression compared 
to the wild type, with reduce MPO activity with the consequences of reduced production of antimicrobial 
protective free radicals (Reynolds et al., 2002; Kumar et al., 2004). 

The mpo-463A allele is reported to be associated with several infections informed by various researchers as 
related to H. pylori (Steenport et al., 2007), Candida albicans (Aratani et al., 1999) and other different fungi 
(Michail and Lionakis, 2012). 

IL-12 is considered an important immunological regulator or a key cytokine against intracellular bacterial 
infections. p40 is the largest and main subunit of IL-12 molecule, secreted at higher levels and is shown to 
defense against intracellular bacterial infections (Chen et al., 2010). p40 is controlled primarily at transcriptional 
level, as it is inducible and is up-regulated after stimulation. Thus, the expression of p40 is regulated 
independently of p35. Each subunit alone does not possess IL-12 bioactivity (Cooper and Khader, 2007). 

IL-12p40 is thought to be a natural antagonist of IL-12p70, acting by competitive binding to the IL-12 
receptor. For instance, only the entire cytokine has a biological activity (Miteva et al., 2007). Several SNPs had 
been revealed in this gene influence gene expression and associated with several diseases (Rodriguez-Zapata et 
al., 2010). One of them is the targeted in this study is the A→C base pair substitution at position +16974 in the 
3'UTR of IL12B has been reported to influence cytokines expression. Some demonstrated that homozygous A-
allele is associated with higher level of IL-12p40 expression in vitro. In contrast, other studies demonstrated that 
the presence of C-allele in 3'UTR of IL12B correlates with increased in vitro IL-12p70, but not p40 secretion 
after stimulation of monocytes (Seegers et al., 2002). In humans, high levels of IL-12p40 in peritoneal fluid 
were postulated to play an IL-12 antagonistic role in endometriosis, as a factor locally inhibiting the activity of 
natural killer cells (Ski et al., 2001). 

 
Conclusion: 

Technological evolution in clinical laboratory diagnostics has advanced considerably by allowing for the 
direct molecular detection of pathogen in a clinical specimen rather than relying on isolation and cultivation. 
Low frequency of chlamydial infection in association with PID among Iraqi female patients might be due to 
Islamic and Arabic traditions and ethics. The presence of MOMP and Hsps genes in C. trachomatis examined to 
date suggests, that these genes essential to the survival of these bacteria and linked with chlamydial genital tract 
infection. We showed that a genetic marker in the IL-12B gene is associated with susceptibility to C. 
trachomatis and sever disease manifestations. 
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