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     Abstract

AIM: To study the polymorphisms of toll-like receptor (TLR) 4 gene Asp299Gly, Thr399Ile and TLR2 gene Arg753Gln, Arg677Trp and susceptibility to inflammatory bowel disease (IBD) in the Zhuang population from Guangxi, China.
METHODS: A case-control study was performed from February 2007 to October 2011 which included 146 Zhuang patients with IBD in the experimental group and 164 healthy Zhuang subjects who acted as the control group. All patients and healthy subjects were from the Guangxi Zhuang Autonomous Region of China. Genomic DNA was extracted from intestinal tissue by the phenol chloroform method. TLR4 gene Asp299Gly, Thr399Ile and TLR2 gene Arg753Gln, Arg677Trp were amplified by polymerase chain reaction (PCR), and then detected by polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP). 
RESULTS: The TLR4 gene Asp299Gly was digested using Nco I restriction enzyme, and a single band of 249 bp was observed which showed that it was a wild type (AA). The TLR4 gene Thr399Ile was digested using Hinf I restriction enzyme and only the wild type (CC) was detected. In addition, the TLR2 gene Arg677Trp was digested using Aci I restriction enzyme and only the wild type (CC) was detected. The TLR2 gene Arg753Gln was digested using Pst I restriction enzyme. Only the wild type (GG) as a single band of 254 bp was observed during RFLP. Overall, no heterozygous or homozygous single nucleotide polymorphism (SNP) mutations were found in patients with Crohn's disease and ulcerative colitis both in the TLR4 gene Asp299Gly, Thr399Ile and the TLR2 gene Arg677Trp, Arg753Gln in the Zhuang population from the Guangxi Zhuang Autonomous Region of China.
CONCLUSIONS: The TLR4 gene Asp299Gly, Thr399Ile and TLR2 gene Arg753Gln, Arg677Trp polymorphisms may not be associated with IBD in the Zhuang population from the Guangxi Zhuang Autonomous Region of China.
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INTRODUCTION
Inflammatory bowel disease (IBD) is a chronic disorder caused by multiple factors in genetically susceptible hosts, and includes ulcerative colitis (UC) and Crohn’s disease (CD). The molecular basis of the pathogenesis is not completely clear, but involves a complex interaction of factors such as genetics, immunology, environment and infection. The incidence of IBD in Western populations has increased with an estimated incidence of 0.10-1.00% for UC and 0.35-1.00% for CD during the past few decades 



 ADDIN EN.CITE [1]

. NOD2/CARD15 was the first verified predisposing gene for CD, where three NOD2/CARD15 polymorphisms, Arg702Trp, Gly908Arg and Leu1007fsinsC, were found to be significantly associated with CD in Caucasian populations [2 3]. Nevertheless, these single nucleotide polymorphisms (SNPs) were not reported to be associated with CD in Japanese, and Hubei, Zhejiang, or Hong Kong populations in China 
[4-7]

, thus, their exact role in CD is controversial. Recently, genome wide association studies (GWAS), provided evidence for several determinants including TLR2 and TLR4 [8]
. TLR4 is upregulated in intestinal epithelial cells, macrophages, and dendritic cells in patients with UC and CD. In contrast, the expression of TLR2 is unchanged. The Asp299Gly and Thr399Ile polymorphisms of the TLR4 gene were shown to be associated with LPS hyporesponsiveness and with both CD and UC in some studies 
 HYPERLINK \l "_ENREF_10" \o "Franchimont, 2004 #79" 
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. The TLR2 gene Arg753Gln polymorphism frequency is approximately 1-4% in the Caucasian population, significantly higher than that in Indian patients with IBD [11]

.
In view of the discrepant data regarding the association between key regulatory genes and IBD susceptibility, the purpose of our study was to investigate whether the known gene polymorphisms in TLR2 and TLR4 determine susceptibility to IBD in the Guangxi Zhuang population from the Guangxi Zhuang Autonomous Region. Guangxi has a large Zhuang population, where genetic diseases and gene polymorphisms are unique. Therefore, research on the relation between TLR2 and TLR4 polymorphisms and IBD in Chinese Zhuang patients from the Guangxi Zhuang Autonomous Region is needed. 
MATERIALS AND METHODS

Patients 

The study group consisted of 146 IBD Zhuang patients without genetic kinship enrolled in the Gastroenterology Department, First Affiliated Hospital of Guangxi Medical University, from February 2007 to October 2011. The control group included 164 healthy Zhuang subjects without genetic kinship who were healthy individuals or patients with functional dyspepsia, and did not have liver or gastrointestinal diseases. All patients had a well-established diagnosis of UC or CD, according to standard clinical criteria based on endoscopic and histopathological examinations. There were no significant differences in age and sex between the study group and the control group. All patients and healthy controls gave informed consent and the study was approved by the ethical committee of the institute.
DNA extraction and genotyping of the TLR4 and TLR2 polymorphisms
Genomic DNA was extracted according to the modified protocol of Taggart. The primers used to amplify the TLR4 gene (Asp299Gly, Thr399 Ile) were designed according to the NCBI gene database, NM_138554, and the TLR2 gene (Arg677Trp, Arg753Gln) with NM _003264 shown in Table 1 (primers were synthesized in SHENGGONG Biological Technology Co., Ltd., Shanghai, China).
Amplification was performed using H2O2 10.5 µl, 2xTaq PCR Master-mix 11.5µL (TIANGEN), DNA 1 µL, and 1 µL in addition to 10 μmol/L of each primer in a total volume of 25 μL. For Asp299Gly and Arg753Gln, cycle conditions were an initial denaturation for 5 min at 95°C, followed by 28 cycles of denaturing at 95°C for 40 s, annealing at 58°C for 30 s, primer extension at 72°C for 50 s, followed by a final extension at 72°C for 10 min. For Thr399 Ile and Arg677Trp, cycle conditions were an initial denaturation for 5 min at 95°C, followed by 28 cycles of denaturing at 95°C for 40 s, annealing at 62°C for 40 s, primer extension at 72°C for 50 s, followed by a final extension at 72°C for 10 min (Thermo Electron Corporation, Waltham, MA, US). All the PCR products were electrophoresed on a 1.5% agarose gel, with 1XTBE buffer, V=100V for 30 min, and visualized under UV illumination (Bio-Rad Gel Doc-2000, USA).
Five µL PCR products of TLR4 gene (Asp299Gly, Thr399 Ile) and TLR2 gene (Arg677Trp，Arg753Gln) were digested at 37°C overnight with 0.5 µL (10U) Nco I, Hinf I, Aci I, and Pst I restriction enzymes (Fermentas), respectively. After enzymatic digestion, the fragments were separated and visualized by gel electrophoresis (2% Yito Bio-Instrument Company Ltd., Shanghai, China). 
PCR products of each SNP were purified with a PCR purification kit (QIAGEN, Hilden, Germany) and were sequenced using an ABI Prism 377 DNA sequencer (LIU HE HUA DA GENE Technology Co, Ltd., Beijing, China).
Statistical analysis

The genetic equilibrium was tested using Hardy-Weinberg. Allele and genotype frequencies in patients and in controls were compared using the χ2 test with SPSS 13.0, and P values were considered significant at a level of < 0.05. 
RESULTS                                     
RFLP analysis was performed to assess the status of SNPs in our samples after digestion with restriction enzymes (Figure 1-4).

TLR4 gene Asp299Gly PCR-RFLP 
Nco I restriction enzyme identified the sequence of CCATGG. For the heterozygous type (AG), this could be generated when digested with Asp299Gly and three bands of 249 bp, 223 bp and 26 bp, where one chain was cut, and the others were not. For the homozygous type (GG), A transite to G, Nco I identified the mutated site, and the mutated DNA was visible as a double band of 223bp and 26 bp, whereas a single band of 249 bp was observed in the wild type (AA), as the site was not cut. In this study, only the wild type (AA) was detected, and no other types (Figure 1).
TLR4 gene Thr399Ile PCR-RFLP 
Hinf I restriction enzyme identified the sequence of GANTC. For the heterozygous type (CT), this could be generated when digested with Thr399Ile and three bands of 406 bp, 377 bp and 29bp, where only one chain was cut, and the others were not. For the homozygous type (TT), C transite to T, Hinf I identified the mutated site, and the mutated DNA was visible as a double band of 377 bp and 29 bp, whereas a single band of 406 bp was observed in the wild type (CC), as the site was not cut. In this study, only the wild type (CC) was detected, and no other types (Figure 2).
TLR2 gene Arg677Trp PCR-RFLP 

Aci I restriction enzyme identified the sequence of CCGC. For the heterozygous type (CT), this could be generated when digested with Arg677Trp and three bands of 199 bp, 124 bp and 75 bp, where one chain was cut, and the others were not. For the homozygous type (TT), C transite to T, the site was not cut by Aci I restriction enzyme, and a single band of 199 bp was observed, for the wild type (CC), it identified the site, and the DNA was visible as a double band of 124 bp and 75 bp. In this study, only the wild type (CC) was detected, and no other types (Figure 3).
TLR2 gene Arg753Gln PCR-RFLP 

Pst I restriction enzyme identified the sequence of CTGCAG. For the heterozygous type (GA), this could be generated when digested with Arg753Gln and three bands of 254 bp, 214 bp and 40bp, where one chain was cut, and the others were not. For the homozygous type (AA), G transite to A, Pst I identified the mutated site, and the mutated DNA was visible as a double band of 214 bp and 40 bp, whereas a single band of 254 bp was observed in the wild type (GG), as the site was not cut. In this study, only the wild type (GG) was detected, and no other types (Figure 4). 
DISCUSSION

Ulcerative colitis (UC) and Crohn’s disease (CD) are multifactorial diseases of unknown etiology. Despite being disorders of the gastrointestinal tract, an abnormal immune response directed against the gut microflora has been postulated as a possible explanation in genetically susceptible hosts [12].

Numerous studies have been performed on the frequency of NOD2/CARD15 mutations in inflammatory bowel disease (IBD) populations in Western Europe and Northern America. In CD patients from Northern America or Western Europe, allele frequencies ranged from 9.1-12.9%, 6.6-16.0% and 3.3-6.0% for Arg702Trp, 1007finsC, and Gly908Arg, respectively [13]. Interestingly, a recent study reported lower allele frequencies in Finnish IBD patients for all three NOD2/CARD15 variants in CD patients compared with the above-mentioned studies and similar frequencies in patients with UC [14]. Additionally, in Asian IBD populations, NOD2/CARD15 variants were not detected at all [4,5]. Thus, there is a need for more studies in different populations with IBD. Human toll-like receptors (TLRs) participate in the innate immune response and signal the activation of adaptive immunity. Therefore, these TLRs may be important in autoimmune diseases such as IBD, rheumatoid arthritis (RA) and systemic lupus erythematosus (SLE) [15]. 
This is the first study to report the TLR4 (Asp299Gly, Thr399Ile) and TLR2 (Arg677Trp, Arg753Gln) gene mutations in patients with IBD from the Guangxi Zhuang population of China, where the ethnic background is heterogeneous, and includes Han, Zhuang and Rao. In this study, the mutation genotypes of the TLR4 gene Asp299Gly, Thr399Ile and TLR2 gene Arg677Trp, Arg753Gln were not found in the Zhuang population with IBD. Our results are in agreement with those from studies on Asian patients from Hong Kong, Hubei, Zhejiang, Shanghai and Japan 
    In recent years, several studies have reported divergent results 
 HYPERLINK \l "_ENREF_13" \o "Riis, 2007 #160" 
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. The allele frequency of the Asp299Gly variant ranges from 0-10% in UC, from 8-13% in CD and from 3-15% in healthy controls 



 ADDIN EN.CITE . This association was in accordance with Dutch, Greek, Australian and German populations with CD, and an association with colonic disease has been described 


[10]

 reported that the TLR4 SNP was associated with UC and CD in a Belgian study


 ADDIN EN.CITE [17]

. Franchimont et al 
[18-21]

. In one German cohort, an association between the TLR4 Thr399Ile SNP and UC was demonstrated 
 HYPERLINK \l "_ENREF_19" \o "Torok, 2004 #167" 
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. However, because of substantial heterogeneity between populations, no association was noted in Scottish CD patients 
 HYPERLINK \l "_ENREF_20" \o "Cuthbert, 2002 #168" 
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. The TLR2 gene Arg753Gln variant frequency was 9.4% in Germany, and 1% in Spain [
 HYPERLINK \l "_ENREF_21" \o "Sanchez, 2004 #605" 
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, the TLR2 gene Arg677Trp was 30.3% in Tunisia 
 HYPERLINK \l "_ENREF_22" \o "Ben-Ali, 2004 #170" 
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, where the difference was significant. In addition, Pierik et al [26] reported that an association was found between non-synonymous variants and extensive colonic disease with UC and CD in the TLR2 genes.
In our study, we did not find mutations in TLR4 gene Asp299Gly, Thr399Ile and TLR2 gene Arg677Trp, Arg753Gln in the Zhuang population with IBD. These findings were different from those in Tunisia, Germany and Spain. Our results showed that the TLR4 gene Asp299Gly, Thr399 Ile and TLR2 gene may not be associated with IBD patients from the Guangxi Zhuang Autonomous Region of China. This is possibly due to the existence of racial and geographic differences.

The present study supports the notion that genetics, immunology, environment and infection may be vital in the pathogenesis of IBD. However, the heterogeneity in the small number of available studies limited the ability to draw conclusions. Further studies using a larger cohort of patients with IBD are warranted to identity the risk factors and genetic susceptibility to IBD.

COMMENTS

Background

The pathogenesis of inflammatory bowel disease (IBD) is not completely clear, however, contributing factors may include immunology, genetics, environment and infection. It has been reported that the NOD2/CARD15 polymorphisms (SNPs) were found to be associated with CD in Caucasian populations. However, the SNPs were not found to be associated with CD in Japan and China. In addition, the TLR2 and TLR4 were reported to provide evidence for several determinants. The study assessed whether the known gene polymorphisms in the TLR2 and TLR4 genes determined susceptibility for IBD in the Guangxi Zhuang population. Since Guangxi has a large Zhuang population, genetic diseases and gene polymorphisms are unique. 

Research frontiers

TLR4 (Asp299Gly, Thr399Ile) and TLR2 (Arg677Trp, Arg753Gln) were found to be associated with IBD in Tunisia, Germany and Spain, but not in Hong Kong, HuBei, ZhengJiang, ShangHai and Japan. This is possibly due to the existence of racial and geographic differences. This study determined whether the TLR4 (Asp299Gly, Thr399Ile) and TLR2 (Arg677Trp, Arg753Gln) were associated with IBD in the Guangxi Zhuang population from the Guangxi Zhuang Autonomous Region of China.
Innovations and breakthroughs
Only a few studies have investigated the TLR2 and TLR4 gene polymorphisms in China. Moreover, all the subjects in these studies were from the Han population. This is the first study to report that TLR4 gene Asp299Gly, Thr399Ile and TLR2 gene Arg753Gln, Arg677Trp polymorphisms may not be associated with IBD in the Zhuang population from the Guangxi Zhuang Autonomous Region of China.
Applications 

TLR2 and TLR4 variants may be rare or non-existent in the Zhuang population from the Guangxi Zhuang Autonomous Region of China.

Terminology

Toll-like receptors (TLRs) play a key role in microbial recognition in innate immunity and control the adaptive immune responses. Among the TLRs, TLR2 recognizes bacterial components such as lipoprotein, lipoteichoic acids, peptido-glycan and zymozan. TLR4 requires CD14 to form the lipopolysaccharide (LPS) receptor. LPS, found in the outer membrane of Gram-negative bacteria, is opsonized by LPS-binding protein, and recognized by CD14. The LPS–LPS binding protein–CD14 complex activates TLR4, which results in the activation of NF-κB. TLR2 and TLR4 gene mutations or deletions can induce abnormal immune responses.

Peer review

This study demonstrates no association of TLR2 and/or TLR4 polymorphism with IBD in a patient cohort within a restricted chinese population. Although this is a “negative” result, it adds to the impact of genetic and/or ethnical predisposition to IBD. Therefore, the manus is in principle acceptable for publication.
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Table  1  Specific PCR primers and restriction enzymes for each SNP
	Gene
	Amino acid

substitution
	Sequence of primers( 5′→3′)
	Fragments
(bp)
	Enzymes

	TLR4
	Asp299Gly
	F-GATTAGCATACTTAGACTACTACCTCCATG

R-GATCAACTTCTGAAAAAGCATTCCCAC
	249
	N coⅠ

	
	Thr399 Ile
	F-GGTTGCTGTTCTCAAAGTGATTTTGGGAGAA R- ACCTGAAGACTGGAGAGTGAGTTAAATGCT     
	406
	HinfⅠ

	TLR2
	Arg677Trp
	F-GCCTACTGGGTGGAGAACCTT      

R-CCAGTTCATACTTGCACCACTC    
	199
	AciⅠ

	
	Arg753Gln
	F-CCTGGCAAGTGGATCATTGAC 

R-GGCCACTCCAGGTAGGTCTT
	254
	PstⅠ
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Figure 1  Electrophoresis of Asp299Gly RFLP (AA type) . 

M: Marker; 1, 2, 3: UC, CD and control 
[image: image2.jpg]



Figure 2  Electrophoresis of Thr399Ile RFLP  (CC type).

 M: Marker; 1, 2, 3: UC,CD and control
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Figure 3  Electrophoresis of Arg677Trp RFLP (CC type) 

M: Marker; 1, 2, 3: UC, CD and control 
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Figure 4  Electrophoresis of Arg753Gln RFLP (GG type) 

     M: Marker; 1, 2, 3: UC,CD and control
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