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Abstract 

     The present study was designed to examine single nucleotide polymorphisms 

(SNPs) of CTLA4 (rs231775) and NOD2/CARD15 (rs104895467) genes profiles 

that are related to etiology and pathogenesis of inflammatory bowel disease (IBD) 

in two groups of Iraqi patients (Crohn’s disease (CD) and ulcerative colitis (UC)).  

The frequency of the allele and genotypes were determined using polymerase chain 

reaction (PCR-RFLP) and then confirmed by sequence analysis. For CTLA4 

(rs231775) SNP comparing IBD patients to controls revealed some significant 

variations. The GG genotype demonstrated a significant increased incidence in IBD 

patients than controls (62.4vs. 0.0%; OR = 238.69; pc = 5.7x10
-9

). In contrast, the 

AA genotype (14.1vs. 77.8%; OR = 0.05; pc= 8.5x10
-9

) appeared to have a 

decreased frequency in patients. Such as the A allele observed significantly 

decreased frequency in IBD patients compared to controls (25.9vs. 89.0%; OR = 

0.04; pc = 6.6x10
-9

). While the G allele showed a significantly increased frequency 

in patients (74.1vs. 11.0%; OR = 22.91; pc=6.6x10
-9

). And for the NOD2/CARD15 

(rs104895467) SNP indicated no significant association with the IBD. The genotype 

frequencies of the CTLA4 and NOD2/CARD15 SNPs also showed no significant 

variation between CD and UC patients. 

 

Keywords: Inflammatory bowel disease, Crohn’s disease, Ulcerative colitis, PCR-

RFLP. 
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  الخلاصة
 CTLA4 لجينات  (SNPs)الدراسة الحالية لفحص تعدد أشكال احادي النوكليوتيدات صممت     

(rs231775) و   NOD2 / CARD15 (rs104895467)  المرتبطة بامراضية ومسببات داء الأمعاء
تم تحديد تردد  الإلتهابي لدى مجموعتين من المرضى العراقيين ) مرضى داء كرون والتهاب القولون التقرحي(.

( وتم تأكيده عن طريق تحليل PCR-RFLP)  الأليل والطرز الوراثية باستخدام تفاعل البوليميراز المتسلسل
كشفت مقارنة مرضى داء الأمعاء الإلتهابي مع  CTLA4 (rs231775)    SNP لبالنسبة . التسلسل
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ادة كبيرة في الإصابة في مرضى داء زي GG، أظهر الطراز الوراثي  الفروقات المعنويةالسيطرة عن بعض 
في .(pc  =7.510-9 X؛ OR  =.6..42 ٪ ؛0.0مقابل  6..4الأمعاء الإلتهابي مقارنة بالسيطرة )

( أظهر انخفاض PC = 8.5x10-9؛ OR  =0.07٪ ؛ ..55مقابل  14.1) AA الوراثي  طرازالمقابل ، ال
قد اظهر انخفاضا معنويا في التردد في مرضى داء  Aعلى هذا النحو ، لوحظ أن الأليل  .التردد في المرضى

(. بينما PC = 4.410-9X؛  OR  =0.06٪ ؛ 2.0.مقابل  7.2.) سيطرةالأمعاء الإلتهابي مقارنة بال
=  PC؛ OR  =...27٪ ؛ 77.0مقابل  56.7زيادة معنوية في التردد لدى المرضى ) Gأظهر الأليل 

4.410-9x  ل(.لكن بالنسبةSNP (rs104895467) NOD2 / CARD15   تم الكشف عن عدم وجود ،
 / NOD2و  CTLA4ولم تظهر ترددات الطرز الوراثية  مرضى داء الأمعاء الإلتهابيعلاقة معنوية مع 

CARD15  SNPs  أي فروقات معنوية بين مرضى داء كرون  والتهاب القولون التقرحي. 
 

Introduction    

     Inflammatory bowel diseases (IBD) are chronic inflammatory conditions of the 

gastrointestinal tract driven by inappropriate immune responses to an altered gut microbiome 

in genetically susceptible individuals. Crohn’s disease (CD) and ulcerative colitis (UC) are 

the most extensively recognized kind of IBDs and have been the focus of attention reason to 

their rising frequency [1]. Crohn's disease, one of the most frequent forms of inflammatory 

disease worldwide, is characterized by the formation of strictures, fistulas, ulcer, and 

granulomas in the mucosa [2]. UC is a further kind of inflammatory bowel disease 

characterized by granularity, surface ulcerations and a vascular pattern. In difference with the 

inflammation found in CD occurs throughout the entire GT, In UC it is limited to the colon 

mucosal layer [3]. The main symptoms of active  inflammatory bowel disease are 

diarrhea  mixed with blood, fever, abdominal pain  and weight loss.  Anemia can as well take 

place and rectal bleeding is less common in CD. Since the small intestine is responsible for 

the absorption of nutrients, malnutrition is very general in Crohn’s disease [4]. While UC is 

commonly associated with rectal bleeding, often symptoms appear gradually and can range 

from mild to severe. Symptoms typically happen from time to time with periods of no 

symptoms in between. Complications may involve  abnormal dilation of the colon 

(megacolon), colon cancer,  inflammation of the joints, eye and liver [5]. The prevalence of 

IBD has been progressively rising worldwide, particularly in developed countries. In Asia, 

the highest incidence was found in China [6]. In Iraq, the greater part of patients was from 

urban areas or inside Mosul city center. Additional research has indicated that the greater 

frequency of patients had severe conditions [7]. Few epidemiological studies are available 

regarding the diversity factors that cause incidence IBD [8]. This, however, requires deeper 

research into the variety of factors leading the frequency of IBD in the specific population, 

especially when taking into consideration the increasing rate of IBD, alongside the peculiar 

socioeconomic variables in the local population [9]. The etiology is still not completely 

known, however, there are certain factors that weaken immune system such as environmental 

factors a virus or bacteria [10], emotional distress, diet, smocking, antibiotics and others [11], 

as well as immunological and genetic components which cause inflammation of the 

gastrointestinal tract which is more likely to develop this inappropriate immune response 

[12]. As candidate genes predisposed to IBD, we paid attention to CTLA4 (rs231775) and 

NOD2/CARD15 (rs104895467), CTLA4 is responsible for shutting off T cell responses 

against self-antigens in a process known as anergy and can lead to several autoimmune 

diseases [13;14]. NOD2/CARD15 gene encodes the NOD2 protein which is mainly expressed 

in dendritic cells, phagocytic immune cells, and enterocytes, monocytes and Paneth cells also 

NOD2 protein, playing an essential role in innate immune response of intestinal against cell 

wall of bacteria [15]. Therefore, this study aimed to explore the status of CTLA4 (rs231775) 

and NOD2/CARD15 (rs104895467) SNP, and their relationship with autoimmune IBD in Iraq 

patients. 

https://en.wikipedia.org/wiki/Diarrhea
https://en.wikipedia.org/wiki/Blood
https://en.wikipedia.org/wiki/Fever
https://en.wikipedia.org/wiki/Abdominal_pain
https://en.wikipedia.org/wiki/Weight_loss
https://en.wikipedia.org/wiki/Anemia
https://en.wikipedia.org/wiki/Megacolon
https://en.wikipedia.org/wiki/Colon_cancer
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Materials and Methods 

Subjects  

     This study was approved by the Ethics Committee in the College of Science, University of 

Baghdad (Ref.: CSES/0422/0063). One hundred and fifty-seven subjects were selected for 

this study which included patients tacked therapy (N=85, 39 males and 46 females) aged 

from 15 to 68 years who suffered from inflammatory bowel disease. Also, the diagnosis, 

depended on the endoscopist, clinical signs, colonoscopy and laboratory diagnosis by 

consultant physician, in addition to well random subjects as control group (N=72, 35 males 

and 37 females). This study was conducted in private lab and Gastroenterology Hepatology 

Hospital. 

  

Blood Samples 
     Blood was collected from each healthy control and patients by vein puncture using 10ml 

disposable syringes. A volume of 4 ml was added to EDTA tubes which was stirred gently 

for few seconds to avoid clotting and then stored at -20ºC until DNA extraction and detection 

of SNP CTLA4 (rs231775) and NOD2/CARD15 (rs104895467) genes associated with IBD. 

 

 DNA Extraction 
     Isolation of genomic DNA from refrigerated peripheral blood samples were collected from 

the healthy control and IBD patients in EDTA tubes using Wizard® Genomic DNA 

Purification Kit (Promega, USA) following the manufacturer’s guidelines which was 

followed by purity and concentration assessment. The extracted DNA was then stored at -

20°C until analysis for genotyping.  
 

PCR Amplification and Genotyping of CTLA4 (rs231775) and NOD2/CARD15 

(rs104895467) SNPs 
     In this study two SNPs, the first a fragment 152 bp containing the (rs231775) SNPs placed 

in chromosome 2 (2q33) in exon 1 of CTLA4 gene is also the second a fragment 151 bp 

containing the (rs104895467) SNPs in NOD2/CARD15 gene is located in chromosome 16, 

were selected and amplified for investigation of association with autoimmune CD and UC 

(IBD) using the primers designed F: 5-AAGGCTCAGCTGAACCTGGT-3 and R: 5-

CTGCTGAAACAAATGAAACCC-3 for CTLA4 gene and were used F: 5-

CTGTTTGCATGATGGGGGG-3 and R: 5-CAGCCGTCAGTCAATTTGTAG-3 for 

NOD2/CARD15 gene [16]. Then 100 pmole of stock solution forward and reverse primers 

was prepared by dissolving lyophilized products in nuclease free water which were then used 

to prepare working solution. The primers, supplied by Alpha DNA Corporation, Canada, and 

designed using NCBI Primer-BLAST, were used in the PCR reaction. The PCR reaction was 

performed in a volume of 25 μl, comprising 1 μl each of forward (F) and reverse (R) primers 

for CTLA4 (rs231775) at a concentration of 10 pmol/μL, as well as 1 μl of each primer for 

NOD2/CARD15 (rs104895467). The reaction mixture also contained 12.5 μl of master ready 

mix (Go Taq® Green Master Mix 2X: A reaction mixture containing DNA (2 μl, 100 ng), 

nuclease-free water (8.5 μl), and reagents from Promega Corporation, USA, was prepared. 

The mixed compound tube was processed using the Exispin system. The DNA amplification 

was then carried out using the thermal cycler (Multigene TM Gradient Thermal Cycler, 

Labnet International, USA). It was programmed as follows: First denaturationat 95°C for 5 

minutes, followed by 35 cycles programmed as follows: First     denaturation 

of denaturation at 95°C for 30 seconds, annealing for 1min at 57°C (rs231775), extension at 

72°C for 30 seconds and followed by one cycle of a final extension 72°C for 10 minutes for 

CTLA4.  Those for NOD2/CARD15 were programmed as follows: initial denaturation of 5 

min at 95°C and then 35 cycles of the following three steps: denaturation at 95 °C for 1min, 
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annealing 57°C for one minute (rs104895467) and extension at 72 °C for 1min and final 

incubation at 72 °C for ten minute.  PCR products were then separated on 2% agarose gel 

electrophoresis at 5 v/cm
2
 for 1 hour to confirm amplification in the existence DNA ladder 

marker (100 bp) (Promega, USA) with 1 × Tris-borate-EDTA buffer and in the UV light 

(302nm) was visualized subsequent to staining by ethidium bromide [17]. The amplicons 

were digested by the allele-specific restriction endonucleases BstEII (rs231775) (Takara/ 

Japan) for CTLA4 (Wild-type 152 bp; Mutant Heterozygote152+130+22bp, Homozygote 

130+22bp) and AluI (rs104895467) (supplied by Promega corporation, USA) for 

NOD2/CARD15 (Wild-type 151 bp; Mutant Heterozygote151+129+22bp, Homozygote 

129+22bp). For CTLA4 gene, the substitution A to G allele produced a BstEII restriction site 

G^GTNACC site and was established when incubated at 60
0
C overnight the amplified 

products of PCR(5μl) with BstEII (2 μl) and buffer (3μl). Also, for NOD2/CARD15 gene, the 

substitution A to G allele produced a AluI restriction site which was established when 

incubated 5 μl of amplified products of PCR with 1 μl of AluI, 1 μl BSA and 3μl buffer at 

37
0
C overnight. Digestion reactions were performed on ice in a total volume of 10 μl. 

Digestion products were then run on 8% PAGE gel that was used for checking the SNPs. The 

gel was run at10-12.5 volts/cm for 2h-5h., using 0.5 X Tris borate buffer and stained with 

ethidium bromide. The resulting fragments were visualized under the UV florescence. Rest of 

the PCR products were also sent for sanger DNA sequencing (Macrogen Corporation; South 

Korea) to have an automated sequencing by Genetic Analyzer system ABI-310 which gave 

the identity of the genes compared with the original genes in Gene Bank in NCBI and 

confirmed PCR-RFLP results [16]. 

 

Statistical Analysis

   Allele and genotype frequencies, as well as differences, were assessed by Pearson's Chi-

square test. The association between CTLA4 and NOD2/CARD15 single nucleotide 

polymorphism and autoimmune inflammatory bowel disease was determined as odds ratio 

(OR) with the confidence of interval (CI estimate at 95%).  

 

Results and Discussion 

     The genomic DNA from 157 subjects were extracted by the Wizard® Genomic DNA 

Purification Kit before PCR-RFLP and sequencing steps. Nanodrop results showed that, 

depending on white blood cell count of the subject, the recoded rang of DNA concentration 

was(20-787)ng/µl  and depending on the freshness  of blood samples,the DNA purity was 

(1.7-1.9). The results of amplified CTLA4 PCR products, which were visible  in agarose gel 

electrophoresis (Figure 1), demonstrated that a yield of 152 bp single band for the desired 

result and lane L: 100bp DNA ladder; lanes 1-10: CD patients ; lanes 11-20: UC patients; 

lanes 20-25: control. And successful amplification of NOD2/CARD15 gene was indicated by 

agarose gel electrophoresis when single and sharp bands with 151 bp molecular sizes (Figure 

2): Lane L: 100bp DNA ladder; Lanes 1-13(CD and UC patients); Lanes 14-17(controls). 



Al-Rhman and Alsaffar                                Iraqi Journal of Science, 2025, Vol. 66, No. 1, pp: 128-138 

 

132 

 
  

       Figure 1: Electrophoresis of CTLA4 gene     Figure 2: Electrophoresis of    

                                                                                      NOD2/CARD15gene

     

        The results of genotypes distributions and frequencies among the CD and UC patients 

using PCR-RFLP fragment electrophoresis are as following: CTLA4 gene (rs231775) 

polymorphisms are shown in Figure 3 where  lanes 4, 7 and 8 show AG genotype 

(polymorphic, heterozygous 152 bp, 130 bp and 22 bp), lanes 1, 2, 3, 5, 6, 9 and10 show GG 

genotype (homozygous, 130 bp, 22bp).  Due to its small size fragment ,which was 22 bp, it 

did not appear in the gel, indicating presence of G allele in CD and UC patients and that 

samples had substitution mutation A to G at nucleotide.  The study showed that the G allele, 

AG and GG genotype for the CTLA4 gene polymorphism were associated with susceptibility 

to CD and UC (IBD) compared to control subjects. Consistently, H. Turpeinen et al. [18] 

instituted a likely connection of the CTLA-4 gene +49A/G substitution with IBD disease 

threat. Mutations and polymorphisms that alter CTLA4 activity are thought to be critical 

factors in the risk of developing autoimmunity [19]. In addition, environmental factors are 

also involved in IBD. The resulting distributions and frequencies genotypes among the CD 

and UC patients for NOD2/CARD15 gene polymorphisms are shown in Figure 4. Lanes 1-10 

indicated no restriction fragment except only in one band (151 bp), AA genotype (wild-type, 

homozygous) and no other N852S mutant bands 151+129+22 and 129+22 bp exhibited. Also, 

Long [20] did not notice NOD2/ CARD15 gene mutation in    Han IBD patients. However, 

Tukel  et al. [21] found that mutation of the NOD2/CARD15 gene was significantly related to 

CD in Ashkenazi Jewish populations. 
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Figure 3: The BstEII restriction enzyme profiles.     Figure 4: The AluI restriction   

                                                                                     enzyme profiles.                                              

Genotype Distribution and Allele Frequencies of the CTLA4 (rs231775) and 

 NOD2/CARD15(rs104895467) SNP  

     The results of CTLA4 and NOD2/CARD15 genes were also sequenced and confirmed.  

PCR-RFLP results were investigated for samples selected from IBD patients, comparing the 

sequences with those in the Gene Bank database using the BLAST program. The comparison 

between IBD patients and controls revealed some significant variations for CTLA4 gene. The 

GG genotype showed a corrected significantly increased frequency in IBD patients compared 

to controls (62.4vs. 0.0%; OR = 238.69; pc = 5.7x10
-9

). In contrast, the AA genotype (14.1vs. 

77.8%; OR = 0.05; pc= 8.5x10
-9

) exhibited a decreased frequency in patients. The A alleles 

observed a corrected significantly decreased frequency in IBD patients compared to controls 

(25.9vs. 89.0%; OR = 0.04; pc = 6.6x10
-9

). Whereas the G allele showed a corrected 

significantly increased frequency in patients (74.1vs. 11.0%; OR = 22.91; pc=6.6x10
-9

). The 

distribution of allele and genotype frequencies of NOD2/CARD15 (rs104895467) SNP 

showed no significant variation between IBD patients and controls (Table 1).  
 

Table 1: Genotype distribution and allele frequencies of the CTLA4and NOD2/CARD15 SNP 

in IBD patient. 

Allele or Genotype 
Patients IBD 

n=85 (%) 

Controls 

n=72 % 

Odds 

Ratio 

(OR) 

EF 

or 

PF 

95% C.I. 
P-value 

 

PC-

Value 

 

 

CTLA4 

A 44 (25.9) 120(83.3) 0.04 85.0 % 0.02-0.08 1.1x10-8 6.6x10-9 

G 126 (74.1) 24(16.7) 22.91 70.9% 12.31-42.62 1.1x10-8 6.6x10-9 

AA 12 (14.1) 56 (77.8) 0.05 74.1% 0.02-0.11 2.3x10-9 8.5x10-9 

AG 20 (23.5) 16 (22.2) 1.08 1.7% 0.51-2.26 1.0 
0.851 

NS 

GG 53 (62.4) 0 (0.0) 238.69 61.9% 14.57-3909.62 1.4x10-9 5.7x10-9 

 

NOD2/CARD15 

A 170 (100) 144(100) - - - - - 

G 0 (0) 0(0) - - - - - 

AA 85 (100) 72(100) - - - - - 

AG 0 (0) 0(0) - - - - - 

GG 0 (0) 0(0) - - - - - 

IBD: Inflammatory bowel disease; C.I.: Confidence interval; PF: Preventive fraction; EF: 

Etiological fraction; p: Fisher’s                 exact probability; pc: Corrected p; NS: p > 0.05. 

  

   50bp 

        

150

bp 
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  The CTLA4 (rs231775) polymorphism genotype distributions and frequencies of allele in 

the CD patients and controls are indicated in Table 2. AA genotype was prevalent in the CD 

patients and controls (13% vs 77.8%); OR = 0.04; pc= 9.3x10
-14

) but appeared with decreased 

frequency in patients. The AG genotype (18.5% vs 22.2%); OR = 0.80; pc= 0.519) had no 

significant differences in the frequency between the CD patients and controls (p>0.05), and 

the GG genotypes also showed significantly increased occurrence in patients than controls 

(68.5% vs 0%); OR = 310.71; pc= 2.7x10
-9

). A alleles had a corrected significantly decreased 

frequency in CD patients compared to controls (22.2vs. 83.3%; OR = 0.06; pc = 3.1x10
-9

). 

The G allele showed a corrected significantly increased frequency in patients (77.8vs. 16.7%; 

OR = 17.50; pc=3.1x10
-9

). Logistic regression analysis demonstrated that the CTLA4 gene 

SNP was significantly associated with the CD disease. While  NOD2/CARD15 (rs104895467) 

SNP found no association to IBD susceptibility in CD patients. 

 

Table 2: Genotype distribution and allele frequencies of the CTLA4and NOD2/CARD15 SNP 

in CD patient. 

Allele or Genotype 

 

Patients 

CD 

n=54 

(%) 

Controls 

n=72 % 

Odds 

Ratio 

(OR) 

 

EF 

or 

PF 

95% C.I. 
P-value 

 

PC-

Value 

 

 

CTLA4 

A 24 (22.2) 120(83.3) 0.06 78.6% 0.03-0.11 5.8x10
-9 

3.1x10
-9 

G 84 (77.8) 24(16.7) 17.50 73.3% 9.34-32.80 5.8x10
-9

 3.1x10
-9

 

AA 7 (13) 56(77.8) 0.04 74.5% 0.02-0.11 2.5x10
-13 

9.3x10
-14 

AG 10 (18.5) 16(22.2) 0.80 4.5% 0.33-1.91 0.662 
0.519 

NS 

GG 37 (68.5) 0  (0) 310.71 68.0% 
18.54-

5206.92 
6.1x10

-9 
2.7x10

-9 

 

NOD2/CARD15 

A 108 (100) 144(100) - - - - - 

G 0 (0) 0(0) - - - - - 

AA 54 (100) 72(100) - - - - - 

AG 0 (0) 0(0) - - - - - 

GG 0 (0) 0(0) - - - - - 

CD: Crohn’s disease; C.I.: Confidence interval; PF: Preventive fraction; EF: Etiological 

fraction; p: Fisher’s exact probability; pc: Corrected p; NS: p > 0.05. 

 

     The CTLA4 gene polymorphism genotypes distributions and frequencies allele in the 

ulcerative colitis (UC) patients and controls are revealed in Table 3. The AA genotype was 

prevalent in the UC patients and controls (16.1% vs 77.8%); OR = 0.05; pc= 2.5x10
-9

), 

appeared with decreased frequency in patients. There were AG genotype (32.3% vs 22.2%); 

OR = 1.67; pc= 0.226) which had no significant differences in the frequency between the UC 

patients and controls (p>0.05), and the GG genotypes also showed significant increased 

incidence in patients than controls (51.6% vs 0%); OR = 154.35; pc= 3.5x10
-11

). A alleles 

displayed a corrected significantly decreased incidence in UC patients than control (32.3%vs. 

83.3%; OR = 0.10; pc = 1.3x10
-9

). The G allele showed a corrected significantly increased 

frequency in patients (67.7%vs. 16.7%; OR = 10.50; pc=1.3x10
-9

).  While the distribution of 

allele and genotype frequencies of NOD2/CARD15 (rs104895467) SNP indicated no 

significant difference in UC patients than controls, and were also found to be not associated 

with IBD susceptibility in UC patients. 
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Table 3: Genotype distribution and allele frequencies of the CTLA4and NOD2/CARD15 SNP 

in UC patient. 

Allele or Genotype 

Patients 

UC 

n=31 

(%) 

Controls 

n=72 (%) 

 

Odds 

Ratio 

(OR) 

 

EF 

or 

PF 

95% C.I. 
P-value 

 

PC-

Value 

 

 

CTLA4 

A 20 (32.3) 120(83.3) 0.10 75.4% 0.05-0.19 2.5x10
-9 

1.3x10
-9 

G 42 (67.7) 24(16.7) 10.50 61.3% 5.29-20.84 2.5x10
-9

 1.3x10
-9

 

AA 5 (16.1) 56(77.8) 0.05 73.5% 0.02-0.16 5.6x10
-9 

2.5x10
-9 

AG 
10 

(32.3.) 
16(22.2) 1.67 12.9% 0.66-4.20 0.326 

0.226 

NS 

GG 16 (51.6) 0  (0) 154.35 51.2% 
8.97-

2655.86 
1.3x10

-10 
3.5x10

-11 

 

NOD2/CARD15 

A 62 (100) 144(100) - - - - - 

G 0 (0) 0(0) - - - - - 

AA 31 (100) 72(100) - - - - - 

AG 0 (0) 0(0) - - - - - 

GG 0 (0) 0(0) - - - - - 

UC: Ulcerative colitis; C.I.: Confidence interval; PF: Preventive fraction; EF: Etiological 

fraction; p: Fisher’s exact probability; pc: Corrected p; NS: p > 0.05. 

 

  Similar observations were observed in CD and UC manifestations (Table 2 and 3). There 

was no significant variation between CD and UC IBD alleles and genotype frequencies of 

CTLA4 gene (rs231775) and NOD2/CARD15 (rs104895467) polymorphism SNP (Table 4)

Table 4: Genotype distribution and allele frequencies of the CTLA4and NOD2/CARD15 SNP 

in two patients. 

Allele or Genotype 

Patients 

CD 

n=54 (%) 

Patients 

UC 

n=31 (%) 

 

Odds 

Ratio 

(OR) 

 

EF 

or 

PF 

95% C.I. 

P-

value 

 

PC-

Value 

 

 

CTLA4 

A 24 (22.2) 20 (32.3) 0.60 12.9% 0.30-1.20 0.202 0.109 NS 

G 84 (77.8) 42 (67.7) 1.67 31.1% 0.83-3.34 0.202 0.109 NS 

AA 7 (13) 5 (16.1) 0.77 3.6% 0.23-2.64 0.751 0.537 NS 

AG 10 (18.5) 10 (32.3.) 0.48 16.9% 0.17-1.30 0.187 0.120 NS 

GG 37 (68.5) 16 (51.6) 2.04 34.9% 0.83-5.0 0.163 0.109 NS 

 

NOD2/CARD15 

A 108 (100) 62 (100) - - - - - 

G 0 (0) 0 (0) - - - - - 

AA 54 (100) 31 (100) - - - - - 

AG 0 (0) 0 (0) - - - - - 

GG 0 (0) 0 (0) - - - - - 

CD: Crohn’s disease; UC: Ulcerative colitis; C.I.: Confidence interval; PF: Preventive 

fraction; EF: Etiological fraction; p: Fisher’s exact probability; pc: Corrected p; NS: p > 0.05. 

 

  W. Alaya et al. [22] discovered that the CTLA4 gene SNPs rs231775 G>A may raise the 

danger of developing IBD. Though, in a Tunisian IBD patients-controls study found that 

CTLA4 A allele and AA genotype were related with Crohn's disease in the patient population 

[23]. CTLA4ʹs structural conformation is vital for its functional role in controlling immune 

homeostasis [24]. As a result CTLA4 polymorphism, the substitution of adenine (A) with 
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guanine (G) results in alanine (Ala) in the signal peptide instead of the wild-type threonine 

(Thr) resulted in ineffective CTLA4 glycosylation and reduced cell surface expression that 

disrupted the balance of CD28 and CTLA4 interactions with B7-1/2  and would product 

inflammatory  bowel disease via preventing apoptosis or downregulating activated self-

reaction T-lymphocyte [25; 26]. Previous studies of NOD2/CARD15 regarding IBD mainly 

focused on the relevance of NOD2/CARD15 mutations and loss within the disease onset and 

progression, more studies are exploring other functional roles that NOD2/CARD15 gene 

encodes the NOD2 protein which is mainly expressed in phagocytic immune cells, playing a 

vital role in the intestinal innate immune response against the bacteria cell wall [27]. Thus, 

Liu et al. [28] demonstrated that the NOD2/CARD15 gene plays a central role in the innate 

immune system, specifically in the maintenance of the intestinal barrier, the transport of gut 

derived toxins, and the sensing of intestinal microbes. 

 

Conclusion 
       ti     e Bs  r  o B   f Bs  uorr eB  Bo de aB  can be concluded that the SNP CTLA4 gene 

(rs231775) is associated with the subsequent development of chronic autoimmune CD and 

UC, on level of the allele, where allele A is a protective factor  plus allele G might be a threat 

factor, in addition to a CTLA4 gene SNP that have a paramount role to effect to the stability 

of the CTLA4 protein via preventing apoptosis that result IBD. Whereas NOD2/CARD15 

gene N852S SNP (rs104895467) is not significantly related with the illness in Iraq 

population, this is the initial study of these SNPs in Iraq. 
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