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Abstract

Background: Campylobacter jejuni have been known as one of main causes of bacterial gastroenteritis (Campylobacteriosis) in human.
Campylobacter jejuni acquisition, diseases severity and post infection complications might possibly associated with genetic susceptibility of
the host. A single nucleotide polymorphism placed in the first intron of human IFN- y gene (+874 T/ A) can putatively stimulate the secretion
of cytokine through an influence on infection product. The aim of current study was to estimate the role of the SNP in the first intronic region
of Interferon gamma gene in the acquisition of C . jejuni and disease susceptibility and severity. Methods: Samples were taken from 100
patients who were suffering from gastrointestinal disease and 41 healthy individuals with no history of gastrointestinal disease as controls
were included in this study. The ages of patients and controls ranged from 0-10/ years. Stool samples were collected from each patients for
direct detection. Blood samples were collected from all participants for DNA direct detection and gene susceptibility study as well as for
estimation of IFN-y by ELISA technique. Results: Direct molecular identification was positive in 41%. analyzed genetic association among
IFN-y +874 A/T polymorphisms and C . jejuni by the use of ARMS-PCR technique. The results also revealed at the site of IFN-y +874 A/T
SNP, there were no significant differences among patients and controls for all genotypes (p value 0.05). Thus, no association of both
heterozygous AT genotype and the homozygous AA and TT genotype as risk factors for progress of C. jejuni gastroenteritis (OR=0.905,
1.129 and 1, respectively, 95% CI). Conclusions: There is no significant risk related among IFN-y +874 A/T gene polymorphism and
gastroenteritis disease caused by C. jejuni. The mean of IFN-y serum level is significantly higher in patients with C. jejuni gastroenteritis

disease compared with control groups.
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INTRODUCTION
Campylobacter jejuni have been known as one of main causes of
bacterial gastroenteritis (Campylobacteriosis) in human. It is
the most common reason for gastroenteritis and enterocolitis,
particularly in children. It causes systemic infection (rarely) in
children and debilitated adults ™.
The infections in infants, young children and patients with
compronmised immune system are considerably severe and
happen not only with inflammation of stomach and intestines, but
also with bacteraemia, responsive arthritis, meningitis,
thrombophlebitis, sepsis (infection in in patients with HLA B27),
endocarditis, Guillain- Barre syndrome or Miller— Fisher
syndrome hemolytic -uremic  syndrome, inflammatory bowel
disease 4.
Campylobacter jejuni are difficult and require nutrient-rich
medium and aerobic atmosphere. Strains were isolated and
presumptively diagnosis as Campylobacter species via typical
microbiological, biochemical methods and confirmed by
molecular methods .
Large number of immuno-genetic studies estimated the role of
genetic variations of immunologically important host genes as
bases of the susceptibility, progress and outcome of infectious
diseases. Among these important variations are single nucleotide
polymorphisms (SNPs) ¥,
Campylobacter jejuni acquisition, diseases severity and post
infection complications might possibly associated with genetic
susceptibility of the host /. A single nucleotide polymorphism
placed in the first intron of human IFN- y gene (+874 T/ A) can
putatively stimulate the secretion of cytokine through an influence
on infection product.
The aim of current study was to estimate the role of the SNP in
the first intronic region of Interferon gamma gene in the
acquisition of C . jejuni and disease susceptibility and severity.

METHODS
This case control study included 100 samples from patients
suffering from gastrointestinal symptoms aged from 0-10/ years
and from both sexes. Clinical samples (stool and blood) were
collected from patients admitted to the Paediatrics out-patient
clinics at Babylon Province: Babylon Maternity and Paediatrics
Hospital and Al-Noor Paediatrics Hospital, during the period

from February to September 2017. On the other hand, a total of
41 blood samples were collected from healthy individuals of both
sexes, with no history of gastrointestinal or other diseases with
age range approximately matched that of the patients, for analysis
of genetic association between various SNPs and C . jejuni. Direct
isolation of bacteria from stool sample achieved by use of specific
primers 16S rRNA and 23S rRNA (Table 1).

Genomic DNA extraction from stool specimens

This was done according to manufacturer's instructions (Geneaid/
Korea).

Genomic DNA extraction from fresh blood

(gSYNC ™ DNA Mini Kit Blood Protocol/ Geneaid/ Korea) was
used according to the manufacturer's instructions.

Detection of IFN-y gene polymerphism

The polymorphism in IFN_y (+874T/A) gene was typed via using
Amplification Refractory Mutation System-polymerase chain
reaction method (ARMS-PcR).The typical ARMS test, which can
discover a recognized SNP polymorphism involves two
complementary reactions: one containing an ARMS primer
specific for the normal DNA sequence and can not amplify mutant
DNA at a given locus and the other containing a mutant- specific
primer and does not amplify normal DNA . So, the precision of
this technique is about 99.9% (9).

Genomic DNA strain was amplified by using specific kit of Taq
DNA polymerase (PreMix-Bioneer). The reaction was achieved
by using a general reverse primer and one from the two alleles
(T/A) forward primer of 261bp.

To measure an effective PCR amplification, one internal control
of 426 bp was amplified by using a primer designed from the
nucleotide sequence of the human growth hormone 1% All
primers were diluted by (TE buffer) to be used with the
concentration of 10 pmoles/ pl.

ELISA assay for IFN-y

ELISA assay was achieved according to the method described by
the manufacturing company (Elabscience / china).

Statistics

All data were analyzed using computer-based software, the
Statistical Package for Social Sciences (SPSS) version 21 for
windows 7. Comparisons were made using ANOVA test,
independent sample t- test and odds ratio. P value<0.05 with 95%
confidence interval were used to determine level of significance.
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Differences in genotypes and alleles frequency were used to
determine the IFN-y serum levels for each genotypes and type of
patients 1,

RESULTS AND DIScUSSION
Molecular identification of Campylobactor jejuni
In current study, the overall recovery of C . jejuni by using PCR is
(41% and 40 %) based on specific primers16S rRNA and 23S
rRNA with molecular length about 402 and 650 bp, respectively,
as in Figure 1. This overall recovery rate of C .jejuni was
compatible with that seen in a study conducted by ' who found
that 40% were positive for PCR detection by using specific primer
for detection of C .jejuni.
The advances in molecular biology methods have facilitated PCR
revealing of DNA from numerous fastidious microorganisms. For
instance C jejuni has been highly recommended. The
development of particular primers depending on genes such as
16S rRNA, and 23S rRNA is useful. In this study, both genes used
are diagnostic genes, however, the amplification of the 23S rRNA
gene (40%) was lower than that of the 16S rRNA primer (41%).
This result may be due to the sequence likeness between
Campylobacter species, the 16S rRNA gene sequence can not be
used to distinguish among very thoroughly associated species,
such as C . jejuni and C .coli. The 23S rRNA gene can be used to
distinguish among C ampylobacter species and strains [*%

Detection of genetic susceptibility to C. jejuni in association
with variable gene polymeorphisms

IFN-y +874 A/T gene polymorphism

Blood samples from 41 patients with C. jejuni and 41 controls
were subjected for DNA extraction and detection of +874 SNP in
the intronic region of IFN-y gene by using ARMS PCR technique.
The product of the results of ARMS were identified by gel
electrophoresis as the alleles AT were appeared in 261pb, whereas
the internal control appeared in 426bp as shown in the Figure 4.
The genotypes and allele frequencies of IFN -y +874 A/T
polymorphisms were compared between patients with C. jejuni
and control groups. Risks of getting C. jejuni among different
genotypes of IFN-y +874 A/T polymorphisms were estimated.
The results in Table 2 showed the genotype frequency revealing
that the homozygous AA genotype frequency was found 12 (29%)
in patients group and 11(27%) in the healthy group, whereas
homozygous TT genotype frequency was found 12 (29%) in
patients group and 12 (29%) in the healthy group and
heterozygous AT genotype frequency was found to be 17 (42%)
in patients' group and 18 (44%) in the healthy group.

Moreover, A allele frequency was 50% in patients group and 50%
in the healthy group; whereas T allele frequency was 51% in
patients group and 49% in the healthy group (Table 3).

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

c’;\g;ﬁ: Primer Sequence (5°-3") (Sélz:e) conditions Reference
Identification Genes
94°c 5min  1x
s s 94°c  1min
TSI,
72°c  1lmin
72°c 5min  1x
95° 6min  1x
F-5" TATACCGGTAAGGAGTGCTGGAG 3’ 09500 30s m
235 IRNA R-5" ATCAATTAACCTTCGAGCACCG 3 650 P e aoX
72°c  5min  1x
SNPs-coding Genes
IFN-y R 5-TCAACAAAGCTGATACTCCA-3 95°c 1min  1x
IFN-y -A F5-TTCTTAC AACACAAAATCAAATCA-3
261 95°c 155
IFN-y -T F5-TTCTTACAACAC AAAATCAAATCT-3 62°c 50s  10x [8]
72°c 40s
Internal F 5-GCCTTCC AACCATTCCCTTA-3 095°c 20s
control R 5-TCAC GGATTTCTGTTGTGTTTC -3 426 > C72<>c 50850520)(
100%
100%
80%
g-’n - o "
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o 40%
o
o 20%
o
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Figure 1 Percentage of molecular detection for C . jejuni by 16S rRNA and 23S rRNA
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Figure 2 Gel electrophoresis of 1.5% agarose for 16S rRNA PCR products visualized below Ultra-Violet light after staining via
Ethidium Bromide. Gel was electrophoresed for 1h at 70 Volt. The purified DNA concentration was 10pg/ul at OD 260/280 > 1.8, and
the size of PCR product was 402 bp. All lanes show positive results.

650 bp

Figure 3 Gel electrophoresis of 1.5% agarose for 23S rRNA PCR products visualized below Ultra-Violet light after staining via Ethidium
Bormide. Gel was electrophoresed for 1h at 70 Volt. The purified DNA concentration 10 pg/pl at OD 260/280 > 1.8, and the size of
PCR product is 650 bp. All lanes show positive result except lane 4 show negative results.

Table 2 Genotype distribution of +874 A/T SNP of patients and control.

Genotype Patients Controls P value OR
AA 12 (29%) 11 (27%) 0.05 1.129
AT 17 (42%) 18 (44%) 0.05 0.905
TT 12 (29%) 12 (29%) 0.05 1

Total 41 41
Table 3 Allele frequencies “A/T” for the genotypes of +874 A/T for patients and control
Allele frequency Patients Controls P value OR
A 50% 50%
T 49% 51% 0.05 104

Table (5) Mean IFN-y serum level in patients with C . jejuni gastroenteritis compared with control groups according to genotypes

MeanzSE. of IFN-y

MeanzSE of IFN-y

Mean+SE of IFN-y

Study subjects concentration in subjects concentration in subjects concentration in subjects P-value
having AA genotype having AT genotype having TT genotype
Patients 1034.8+278 * 516.9+94 * 600+139 * 0.05
Controls 266+121 13.5+45 107.5+62 0.05
These results showed that most patients and controls were
Patients carrying the heterozygous AT genotype (dominant genotype), so
1 2z 3 4 s 6 it is considered as the wild type and with no significant difference
AA AA TT TT AT AT

Amplification Refractory Mutation System -polymerase chain
reaction (ARMS) of agarose gel electrophoresis resulted in
finding of A/T +874 polymorphism of IFN- y gene. Every patient
was presented by 2 lanes for A and T alleles, respectively, to
amplify a product of (261bp). A couple of primers were used as
inner control to augment a PCR amplicon of (426 bp) to estimate
a good PCR augmentation.

The genotypes of six patients, 1 and 2 with the homozygous
genotype AA, 3 and 4 with TT homozygous genotype, 5 and 6
patients with heterozygous Genotype (AT).

between patients and controls regarding both heterozygous wild
genotype AT and the homozygous AA and TT genotype (p values
0.05). Also, with no association of both heterozygous AT
genotype and the homozygous AA and TT genotype as risk
factors for progress of C. jejuni gastroenteritis (OR=0.905, 1.129
and 1, respectively, 95% CI).

Regarding allele frequency, allele T was higher than allele A
among controls with no significant difference between patients
and controls regarding both alleles (p value 0.05, OR=1.04, 95%
CI). Since allele A occurs in low frequency, the possibility of
appearance of the risky genotype AA is reduced.
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Current study revealed that there is no significant risky
association among IFN-y +874 A/T gene polymorphism and C.
jejuni gastroenteritis disease. This finding is in disagreement that
reported in another study ' who found that the risk of acquiring
clinical gastroenteritis with Campylobacter jejuni/ coli is related to
the IFN-y +874 AJT of intron 1. This could be due to limited
sample size or the effect of other environmental factors or
geographic variation between patients. Also, Forte et al., (13)
suggested that the +874 TT genotype was, connected with an
increased production of IFN- y, was found to be significantly less
frequent in Mediterranean Spotted Fever patients than in the
control group.

Cell-mediated immune response comprising Th1 is functioning in
the proneness to C.jejuni acquisition and disease development
since it raised the threatening of HIN. Additionally, mucosal
immne response and the severity of inflammation are weakened
when T cell is well regulated 4.

Influence of the genotypes on IFN_y concentrations

Statistical analysis showed that there is no difference in the IFN-y
serum level of C. jejuni gastroenteritis-diseased individuals with
genotype AA from those with AT and TT which is in
disagreement with previous studies in different regions, similar
study ™ had concluded that IFN-y levels increased in the TT
genotype in Egyptian atopic patients and haemodialysis patients;
whereas study by ™ Chinese people established that all IFN-y
gene variants of the first intronic region (+874T/A) play no role
in serum level of Interferon gamma. However, the levels of IFN-y
in serum were greater in diseased individuals with the genotypes
AA, AT, and TT when compared with those in control individuals
(1034.8+278 vs 266+121, 516.9£94 vs 13.5+45 and 600+139
vs107.5+62, p=0.05) (Table 5).

C . jejuni was considered to be only extracellular bacteria
signifying that humoral immune responses are essential in the
control of C . jejuni infections. This is dependable with results
that C . jejuni isolates are commonly susceptible to the
bactericidal action in normal human serum of antibody and
complement 1. Though, new data confirm its capability to
invade several host cells specifically mononuclear phagocytes and
even enterocytes.

On the other hand, previous data recommended that interferon y
(IFN-y) might be connected with defence. For example, Tribble et
al. I8 “who established that Campylobacter-specific
immunoglobulin A (IgA) and interferon y (IFN-y) are linked with
resistance to most clinical diseases signifying these components
might be significant markers of protective immunity. The
mechanisms of changed gene expression connected through
polymorphisms may be attributed to that a sequence alterations in
the intronic region in a gene can effect the synthesis of the
peptide of that gene .

SNPs that are not in protein-coding regions might still affect gene
splicing, transcription factor binding, messenger RNA degradation
or the sequence of non-coding RNA. Gene expression affected via
this type of SNP is referred to as an eSNP (expression SNP) and
may be upstream or downstream from the gene 181,

CONCLUSIONS
There is no significant risk related among IFN-y +874 A/T gene
polymorphism and gastroenteritis disease caused by C. jejuni. The
mean of IFN-y serum level is significantly higher in patients with
C. jejuni gastroenteritis disease compared with control groups.
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