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			ABSTRACT

		

		
			Toll like receptors (TLRs) especially TLR2 play an important role in host immune response against viral infections. Altered TLR2 response may lead to cancer cell immune evasion. Several studies have shown association of TLR2 polymorphisms with risk of different cancers. The objective of this study was to investigate association between TLR2 -196 to -174del/ins polymorphism and hepatocellular carcinoma in chronic hepatitis C patients. Study population of this genetic association study comprised of 131 cases of HCV-associated HCC, 158 cases of HCV infection and 176 healthy controls. The TLR2 genotyping was performed by melting curve analysis using real time PCR. Viral loads were determined by real time PCR. HCV genotyping was determined by nested PCR. The frequency of TLR2 -196 to -174 homozygous deletion and heterozygous genotypes was significantly increased in HCC patients than controls (8.4% vs. 2.84% and 31.3% vs. 26.13%. Similarly, frequency was significantly increased in homologous deletion and heterozygous genotypes in HCC patients as compared to HCV patients (8.4% vs. 3.79% and 31.3% vs. 26.58%). No difference in frequency distribution of TLR2 -196 to -174 deletion allele was observed in chronic HCV infected individuals and controls. Significantly higher viral loads were observed in HCV patients carrying TLR2 -196 to -174 deletion genotype than insertion genotype (2,756,400± 3,537,800 IU/ml vs. 1,955,700± 2,724,300 IU/ml). HCV genotype 3 was the main genotype in both HCV and HCC cases. Our data suggested that TLR2 -196 to -174 deletion polymorphism, high viral loads and HCV genotype 3 may increase risk of HCC in Pakistani population.
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			Introduction

			Hepatocellular carcinoma (HCC) is a major global health problem. It is the 5th most common solid malignant neoplasm and 2nd leading cause of death. It accounts for about 0.75 million new cases and almost same number of deaths each year (Ferlay et al., 2015). The annual incidence of HCC in Pakistan is 7.6 and 2.6 per 100,000 in males and females, respectively. Most of HCC cases in Pakistan are associated with chronic hepatitis C infection (Butt et al., 2012; Abbas, 2013). About 185 million (2.8%) world population is infected with hepatitis C virus (HCV) (Mohd Hanafiah et al., 2013). Approximately 10 million people of Pakistan are infected with this deadly virus. Although overall prevalence of HCV in Pakistan is 4.8% it is particularly high (8.5%) in study area (Qureshi et al., 2010). Unfortunately, no vaccine is available for HCV prophylaxis. Spontaneous resolution of HCV infection occurs in only 15-30% cases. Chronic hepatitis develops in 70-85% of infected individuals and about 15-35% of them develop cirrhosis over a time span of 25 to 30 years. After development of cirrhosis, HCC develops at annual rate of 1–4%. However, incidence rate of 8% had been reported from Japan (Freeman et al., 2001). 

			The exact mechanism of hepatocarcinogenesis is still not known. The viral, environmental and host genetic factors are implicated in pathogenesis of HCC. The occurrence of HCC in fraction of HCV infected individuals suggests involvement of host genetic factors in liver carcinogenesis. Polymorphisms in genes related to inflammatory immune response play key role in susceptibility to cancers. Host innate immune response is initiated by pathogen recognition receptors (PRRs) which can identify particular molecular structures associated with pathogens (PAMPs). Among PRRs, Toll like receptors (TLRs) were identified first and extensively studied. To date, thirteen TLRs are identified, ten in human (TLR 1-10) and twelve in mouse (except TLR10). Almost all the TLRs are expressed in healthy liver. Hepatocytes show reduced expression of TLR2 and TLR4 and illicit weak immune response upon stimulation (Chung et al., 2011). However, TLR2 expression in hepatocytes is increased upon exposure to LPS or TNF-α indicating that hepatocytes sensitivity is increased during inflammation. HCV proteins core and NS3, are recognized by TLR2/TLR6 heterodimer while HCV RNA is sensed by cytosolic TLRs (TLR3, TLR7 and TLR8). Recognition of HCV by TLR2 activates monocytes and macrophages and results in production of TNF-α and IL-10, however it inhibits dendritic cell function and differentiation induced by macrophages (Chang et al., 2007). HCV recognition by TLR2 is associated with increased expression of TLR2 in PBMC and high circulating levels of TNF-α and persistent necroinflammatory activity in chronic HCV infection (Wang et al., 2008). 

			Activation of TLR by specific ligand triggers intracellular signaling pathways which activate nuclear factor-kappa-B (NF-κB) and Mitogen associated protein kinase (MAPK). NF-kB induces transcription of several proinflammatory cytokines and chemokines leading to activation of innate immune response and priming of adaptive immunity (Kawai and Akira, 2011) Levels of proinflammatory cytokines such as TNF-α, IL-1 and IL-6 levels are increased in HCV infected individuals (Dolganiuc et al., 2004). Hepatitis C virus is RNA virus and belongs to Hepacvirus genus of Flavivirdae family. It has cytoplasmic life cycle and no potential for integration into host genome. Chronic inflammation and direct carcinogenicity of HCV proteins are suggested to play important role in pathogenesis of HCC. However, HCC can develop in the absence of inflammation. Development of HCC in transgenic mice expressing HCV proteins has highlighted oncogenic potential of HCV proteins (core, NS3, NS4B and NS5A) (Banerjee et al., 2010). The chronic liver inflammation invokes oxidative stress which results in production of reactive oxygen species, chromosomal instability, DNA damage and progression to HCC (McGivern and Lemon, 2009). Gastric carcinoma in Helicobacter pylori infection is the best example of inflammation associated malignancies (Houghton and Wang, 2006). 

			TLR2 -196 to 174del/ins polymorphism is present in promoter region and may effect TLR2 expression and activity. Several studies have reported its association with cancers such as gastric cancer (Tahara et al., 2007), cervical cancer in females (Pandey et al., 2009) and liver cancer (Nischalke et al., 2012). According to our knowledge this is the 1st study on TLR -196 to -174del/ins polymorphism and risk of HCC in Pakistani population. Pakistan is among countries with high prevalence of HCV and HCV-associated HCC. This study was performed in the light of strong biological support for TLR2 -196 to -174 deletion polymorphism and risk of cancers. In this study we analyzed risk association between TLR2 -196 to -174 del/ins gene polymorphism and HCC in individuals chronically infected with hepatitis C virus and susceptibility to chronic hepatitis C in carriers of TLR2 -196 to -174 del/ins polymorphism in healthy Pakistanis.

			MATERIALS AND METHODS

			Collection of samples

			The study population comprised of 3 groups, HCC, HCV and healthy controls. Blood samples of 131 HCC cases, 158 HCV cases and 176 healthy controls were collected for determining risk association between TLR2 -196 to -174del/ins polymorphism and Hepatocellular carcinoma. The individuals with no history of liver disease and negative serology for Hepatitis B and C virus, were randomly selected as controls. Only HCV ELISA positive patients with evidence of HCV RNA in blood were included in HCV group. The subject with evidence of liver disease, coinfection with HBV and HCV and history of cancer were excluded. The HCC was diagnosed by alpha fetoprotein levels > 400 ng/ml and evidence of liver mass by the imaging techniques (Tri-phasic CT scan or MRI). The HCC cases with positive HCV serology and HCV RNA were included in HCC study group. The HCC cases with HBV infection or coinfection (HBV and HCV) and other cancer were excluded from study. The blood samples were collected for HCV and HCC groups from patients attending local hospitals and clinics. Samples of control group were randomly collected from healthy blood donors attending the blood bank of Allied Hospital Faisalabad. Ten ml of venous blood was collected from all study subjects. All blood samples were stored at -30 oC for subsequent analysis. Written informed consent was obtained from all the subjects included in the study.

			Diagnosis of HCV infection and HCC

			The HCV antibody status was determined by ELISA. HCV RNA and viral loads were determined by real time PCR using viral RNA extraction and amplification kits (aj. ROBOSCREEN, analytikgena AG Germany). While, HCC was diagnosed by combination of alpha fetoprotein (AFP) test by ELISA kit (Monobind-Italy) and imaging techniques like MRI or triphasic computed tomography (CT scan). 

			HCV genotyping

			HCV RNA was extracted by commercial RNA extraction kit (aj. ROBOSCREEN, analytikgena AG Germany. HCV RNA was identified by RT PCR. HCV genotyping was performed by nested PCR technique (Idrees, 2008) and amplicon was visualized on 1.5% agarose gel under UV light by gel documentation system (BIORAD USA). 

			DNA extraction and quantitation

			The genomic DNA was extracted from 200 µl of EDTA blood by using blood DNA extraction kit (innuPREP Blood DNA Mini) as described by manufacturer (aj.ROBOSCREEN, analytikgena AG Germany). The extracted DNA was quantified by using Nanodrop ND-1000 (Nanodrop technologies; Washington USA). The quality of DNA was determined by using the 260/280 ratio. The samples having ratio of 1.6-2.0 were inferred to be of good quality. The extracted DNA was stored at temperature below -30 oC for subsequent genotyping. 

			Primers for DNA amplification

			The primers specific to TLR2 -196 to 174del/ins polymorphism were used for amplification of genomic DNA as described by Nischalke et al. (2012). The primers were designed from Ms. Gene Link USA. These primers were designed to amplify insertion allele of 77-bp and deletion allele of 54-bp PCR product.

			Forward primer 5’-CTC GAA GGC AGC GAG AAA-3’ 

			Reverse primer 5’-TAC CTG GGA GAA CTC CGA-3’ 

			Genotyping technique for TLR2 gene polymorphism

			TLR2 -196 to -174 del/ins genotyping was determined by melting curve analysis technique on real time PCR analyzer (CFC connect BIORAD USA) as described by Nischalke et al. (2012). In brief, PCR was carried out in final reaction volume of 25 µl containing 60 ng/µl of DNA solution, 12.5 µl IQ SYBER Green Supermix (BIORAD USA) and 0.25µl of each primer and final volume was achieved by adding water. Genotyping of amplification product was performed by melting curve analysis by denaturation of DNA at 95 oC for 5 sec, holding the sample at 70 oC for 10 sec and then slowly heating the sample to 95 oC with 0.5 oC increment 2 sec/step as well as continuous fluorescence acquisition. 

			Statistical analysis

			Χ2-analysis was used to examine genotype distribution in cases and controls at 5% level of significance. The genotype frequencies of TLR polymorphism were examined for consistency with Hardy-Weinberg equilibrium. Logistic regression analysis technique was used to determine odd ratios (ORs) and 95% confidence intervals (CI) adjusted for sex and age (<55 or ≥ 55 years) cases and controls to estimate risk of HCC in carriers of TLR2 -196 to -174 del/ins polymorphism. In order to investigate the role of gender in HCC development study population was stratified into males and females. The data analysis of study was performed by SPSS statistical software version 20. 

			RESULTS

			In this genetic association study, we analysed a total number of 465 subjects. The demographic features of the study population are summarized in Table I. The mean age was 59.35± 6.45 (40-73), 57.45± 8.10 (24-70) and 61.89±7.58 (42-76) years for controls, HCV and HCC groups, respectively. The mean age and gender distribution showed no significant differences among cases and controls. HCV genotyping analysis revealed, genotypes 3 as predominant genotype accounting for 70% of HCC cases followed by type 2 (11%) type 1 (8%) type 4 (7%) type 5(2%) and type 6 (2%). Similarly, HCV genotype 3 (74%) was predominant genotype in HCV patients followed by type 1 (11%) type 2 (9%) type 4 (4%) and type 5 (1%) and type 6 (1%).

			Melt curves by real time PCR showed two peaks one at 88oC and 2nd at 84 oC corresponding to homozygous insertion and deletion, respectively. While in case of heterozygous genotype double peak was observed. The melt peaks and curves are shown in Figures 1 and 2. The results of melt curve analysis were verified on 2% agarose gel electrophoresis in 10% of cases and controls (Fig. 3).
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			Fig. 1. Melt peak genotypes: The graph of the negative first derivative of the melting-curve of TLR2 -196 to 174 del/ins genotypes by Real time PCR revealed two peaks one at 89 oC and 2nd at 84 oC corresponding to homozygous insertion(red) and deletion (pink) respectively, while a third peak (pink) represents heterozygous genotype.
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			Fig. 2. Melt curves relative fluorescence unit (RFU) verses temperature showing TLR2 -196 to -174 homozygous insertion (brown), heterozygous (blue) and homozygous deletion (red) genotypes.

				 

			[image: ]

			Fig. 3. Toll-like receptor 2 -196 to -174 deletion/insertion genotypes. Left lane 50 bps ladder; Lane 1 and 5: homozygous deletion (54 bps); Lane 2 and 4: heterozygous (77/54 bps); Lane 3 and 6: homozygous insertion (77 bps). 

			The TLR2 -196 to -174del/ins genotypes were determined in all the subjects. The distribution of TLR2 -196 to -174 del/ins genotypes and allelic frequencies in cases and controls are shown in Table II. The observed frequencies of TLR2 genotypes and alleles among cases and controls were in accordance with the Hardy-Weinberg-Equilibrium with p-values of 0.7585, 0.4364 and 0.1013 in controls, HCV and HCC cases, respectively. 

			Table I. Complete description of the all the groups in the study.

			
				
					
					
					
					
				
				
					
							
							Characteristics

						
							
							Controls (n=176)

						
							
							HCV (n=158)

						
							
							HCC (n=131)

						
					

					
							
							Mean age years, Intervals

						
							
							59.35(40-73)

						
							
							57.45(24-70)

						
							
							61.89 (42-76)

						
					

					
							
							Age (years)

						
							
							
							
					

					
							
							≤ 55

						
							
							41 (23%)

						
							
							41 (26%)

						
							
							25 (19%)

						
					

					
							
							> 55

						
							
							135 (77%)

						
							
							117 (74%)

						
							
							106 (81%)

						
					

					
							
							Gender

						
							
							
							
					

					
							
							Male

						
							
							93 (53%)

						
							
							81 (51%)

						
							
							75 (57%)

						
					

					
							
							Female

						
							
							83 (47%)

						
							
							77 (49%)

						
							
							56 (43%)

						
					

					
							
							AFP level

						
							
							
							
					

					
							
							>400 ng/ml

						
							
							
							
							51 (39%)

						
					

					
							
							<400 ng/ml

						
							
							
							
							80 (61%)

						
					

					
							
							AST ±SD

						
							
							9-36

						
							
							57.83±104.44

						
							
							116.11±168.01

						
					

					
							
							ALT ±SD

						
							
							9-41

						
							
							70.07±87.21

						
							
							98.78± 52.39

						
					

					
							
							Mean HCV viral load IU/ml ±SD

						
							
							-- 

						
							
							2,756,400± 3,537,800 

						
							
							1,955,700± 2,724,300 

						
					

				
			

			HCV, Hepatitis C virus; HCC, Hepatocellular carcinoma; ALT, Alanine transaminase; AST, Aspartate transaminase; AFP, Alpha fetoprotein; SD, Standard deviation.

			The frequencies of TLR2 -196 to -174 alleles and genotypes were compared in cases and controls to determine risk for HCC and chronic hepatitis C. First comparison of TLR2 -196 to -174del/ins genotypes was made between HCC patients and controls to determine susceptibility to HCC adjusted for age and gender as presented in Table III. It was noted that carriers of homozygous deletion (del/del) had about 3 folds higher risk of HCC than carriers of homozygous insertion (ins/ins) genotype with p-value 0.010. Similarly, carriers of heterozygous (del/ins) genotype had significantly higher risk of HCC as compared to controls with homozygous (ins/ins) genotype with p-value 0.014. 

			Table II. Hardy weinberg equilibrium among controls, HCV and HCC cases.

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							
							I/I

						
							
							I/D

						
							
							D/D

						
							
							I allele frequency

						
							
							D allele frequency

						
							
							p-value

						
							
							Chi-square test 

						
					

					
							
							Controls n=176

						
							
							125 (71%)  

						
							
							46(26.13%) 

						
							
							5(2.84%) 

						
							
							84%

						
							
							16%

						
							
							0.7585 

						
							
							d.f.=1, χ2 = 0.0944  

						
					

					
							
							HCV  n=158

						
							
							110 (69.62%) 

						
							
							42(26.58%) 

						
							
							6(3.79%) 

						
							
							83%

						
							
							17%

						
							
							0.4364

						
							
							d.f.=1, χ2 = 0.6057 

						
					

					
							
							HCC n=131

						
							
							79 (60.3%) 

						
							
							41(31.3%) 

						
							
							11(8.4%) 

						
							
							76%

						
							
							24%

						
							
							0.1013

						
							
							d.f. 1, χ2 =2.6854

						
					

				
			

			I/I, insertion/insertion; I/D, insertion/deletion; D/D, deletion/deletion; χ2, chi-square value; d.f., degree of freedom (If p-value < 0.05 not consistent with HWE). (Hardy Weinberg Equilibrium calculator. emerald.tufts.edu/~mcourt).

			Table III. TLR2 -196 to -174del/ins polymorphism and risk of HCC compared to controls.

			
				
					
					
					
					
					
				
				
					
							
							Genotypes/ alleles

						
							
							Controls

							(n=176)

						
							
							HCC

							(n=131)

						
							
							*OR (95%CI) 

						
							
							P value

						
					

					
							
							Ins/ins

						
							
							125(71%)

						
							
							79(60.3%)

						
							
							---

						
							
							---

						
					

					
							
							Ins/del

						
							
							46(26.13%)

						
							
							41(31.3%)

						
							
							2.99(1.30-6.88)

						
							
							0.014

						
					

					
							
							Del/del

						
							
							5(2.84%)

						
							
							11(8.4%)

						
							
							4.31(3.07-12.49)

						
							
							0.010

						
					

					
							
							Deletion allele

						
							
							16%

						
							
							24%

						
							
							2.18(2.85– 9.80) 

						
							
							0.015

						
					

				
			

			* Adjusted for age and gender in logistic regression analysis. HCV, Hepatitis C virus; OR, Odd ratio; CI, Confidence interval; HCC, Hepatocellular carcinoma.

			Table IV. TLR2 -196 to -174del/ins polymorphism and risk of HCC compared to HCV.

			
				
					
					
					
					
					
				
				
					
							
							Genotypes/alleles

						
							
							HCV

							(n=158)

						
							
							HCC

							(n=131)

						
							
							*OR (95%CI) 

						
							
							P value

						
					

					
							
							Ins/ins

						
							
							110(69.62%)

						
							
							79(60.3%)

						
							
							---

						
							
							---

						
					

					
							
							Ins/del

						
							
							42(26.58%)

						
							
							41(31.3%)

						
							
							1.73(1.54–5.50)

						
							
							0.021

						
					

					
							
							Del/del

						
							
							6(3.79%)

						
							
							11(8.4%)

						
							
							1.93(1.07–3.47)

						
							
							0.029

						
					

					
							
							Deletion allele

						
							
							17%

						
							
							24

						
							
							 1.98(1.45–7.54) 

						
							
							0.011

						
					

				
			

			*Adjusted for age and gender in logistic regression analysis. For abbreviation, see Table III. 

			Next comparison of TLR2 -196 to -174 del/ins alleles and genotypes was made among HCC and HCV patients as shown in Table IV. It was observed that HCV patients carrying homozygous deletion (del/del) genotype had 1.2 times higher risk of HCC than carriers of homozygous insertion genotype p-value = 0.029. Moreover, HCV patients carrying TLR2 -196 to -174del/ins genotype had significant risk of HCC p-value= 0.021. No significant differences in genotype frequencies were observed in HCV infected individuals and controls carriers of TLR2 -196 to -174 del/ins genotypes as shown in Table V. The comparison of allelic frequencies disclosed that frequency of TLR2 -196 to -174 deletion allele was significantly higher in HCC cases compared to controls, p-value 0.015 and HCV patients, p-value = 0.011 (Table III and IV). 

			We also studied the impact of TLR2 -196 to -174 del/ins genotypes on liver parameters (ALT and AST) and found no significant association for risk of HCC. The viral loads were determined for assessment of susceptibility to HCC in carriers of TLR2 -196 to -174 del/ins genotypes. Significantly high levels of HCV RNA were observed in HCV patients carrying TLR2 -196 to -174 homozygous deletion genotype as compared to homozygous insertion genotype p = 0.027 as shown in Table I.

			Table V. TLR2 -196 to -174del/ins polymorphism and risk of HCV compared to controls.

			
				
					
					
					
					
					
				
				
					
							
							Genotypes/ allele

						
							
							Controls (n=176)

						
							
							HCV (n=158)

						
							
							*OR (95%CI) 

						
							
							P value

						
					

					
							
							Ins/ins

						
							
							125(71%)

						
							
							110(69.62%)

						
							
							---

						
							
							---

						
					

					
							
							Ins/del

						
							
							46(26.13%)

						
							
							42(26.58%)

						
							
							1.93(1.07-3.47)

						
							
							0.354

						
					

					
							
							Del/del

						
							
							5(2.84%)

						
							
							6(3.79%)

						
							
							1.18(1.05-4.53)

						
							
							0.124

						
					

					
							
							Deletion allele

						
							
							16%

						
							
							17%

						
							
							1.05(1.32-5.26)

						
							
							0.213

						
					

				
			

			*Adjusted for age and gender in logistic regression analysis. For abbreviation, see Table III.

			DISCUSSION

			Accumulating evidence, suggests critical role of host immune response and genetic factors in HCC pathogenesis. Genetic variations in coding and regulatory regions of TLR gene may affect level of gene expression and activity. TLR2 -196 to -174del/ins gene polymorphism comprises of a 22 base pair deletion in the 5´ untranslated (promoter) region. Previous studies have shown that this polymorphism is associated with reduced TLR2 activity (Noguchi et al., 2004). Therefore, it was hypothesized that determination of TLR2 -196 to -174del/ins polymorphism may predict risk of HCC. 

			In present study, no significant association between TLR2 -196 to -174del/ins polymorphism and risk of chronic hepatitis C development was observed. However, the frequency of TLR2 -196 to -174 homozygous deletion (del/del), heterozygous (del/ins) genotypes was significantly higher in patients with HCV-related HCC than controls and patients with HCV infection only. We also noted that frequency of deletion allele was significantly higher in individuals with HCV-associated HCC as compared to insertion allele in controls and HCV patients. These observations were supported by another study from Germany by Nischalke et al. (2012). which showed that frequency of TLR2 -196 to -174 deletion allele was significantly increased in patients with HCV-related HCC compared to controls with ins/ins genotype, p= 0.003 and HCV patients, p=0.016). This was the first study which confirmed that TLR2 -196 to -174 deletion polymorphism was associated with significant risk of HCC in patients with hepatitis C. In addition they determined functional impact of TLR2 -196 to -174 deletion genotype on TLR2 activity. The results revealed that stimulation of peripheral blood monocytes resulted in lower level of TLR2 gene expression and IL-8 production in carriers of TLR2 -196 to -174 deletion allele than in carriers of TLR2 -196 to -174 homozygous insertion genotype (p=0.031). 

			Nischalke et al. (2012) have reported association of TLR2 -196 to -174del/ins gene polymorphism and risk of HCC in chronic hepatitis C disease from Germany. However, the relationship between TLR2 -196 to -174 deletion polymorphism and risk of non-liver cancers was analysed by several investigators. Although risk association was observed in most of studies, conflicting results were reported by some investigators. In a Japanese study, frequency of TLR2 -196 to -174 homozygous deletion genotype was found significantly higher in subjects with non-cardiac gastric carcinoma than controls (Tahara et al., 2007). No risk association for gastric cancer was reported in carriers of TLR2 -196 to -174del/ins polymorphism in another study from Japan (Hishida et al., 2010). According to investigator the significant results shown by previous study may be due to small sample size or bias in study. Increased risk of Gall bladder cancer was observed in deletion allele carriers of TLR2 -196 to -174 polymorphism in individuals from Northern India (Srivastava et al., 2010). Further evidence about TLR2 -196 to -174 del/ins and risk of cancer was provided by a recent meta-analysis by Zhu et al. (2013). Ten studies on TLR2 -196 to -176 del/ins polymorphism were analysed for risk of cancer which included studies on gastric, prostate, breast, gall balder, cervical and liver cancers. The meta-analysis showed that TLR2 -196 to -174 deletion polymorphism was associated with significant risk of all cancers with cumulated OR 1.6, 95% CI: 1.09–2.43, and p-value 0.001. 

			Past studies have reported association of HCV genotypes and HCC. To date, there are 7 HCV genotypes and 67 subtypes (Donald et al., 2014). Global variations in HCV genotype distribution have been reported. Several studies reported association of HCV genotypes with risk of hepatocellular carcinoma. However conflicting results were reported from different geographical regions. Most of earlier studies have reported high risk of HCC with HCV genotype 1 (Bruno et al., 2007; Raimondi et al., 2009) while others found greater risk of HCC with HCV genotype 3 (Idrees et al., 2009; Waqar et al., 2015). However, some recent studies have disclosed higher risk association with HCV genotype 3 than genotype 1 (Nkontchou et al., 2011; Kanwal et al., 2014). The divergent results may be explained by the fact that HCV genotype 1 is the most prevalent genotype in the world and that most of earlier studies were reported from HCV genotype 1 prevalent areas. The high risk of HCC with HCV genotype 3 is attributed to its ability to induce steatosis (accumulation of fat in hepatocytes). The steatosis is stated to induce greater degree of fibrosis and cirrhosis and most cases of HCC develop in setting of cirrhosis. A recent study reported that HCV genotype 3 induces steatosis by post transcriptional down regulation of PTEN (Phosphatase and Tensin homolog deleted on chromosome 10), PTEN is a tumor suppressor and its down regulation may play role in HCV-associated HCC (Clement et al., 2011). We also determined HCV genotyping and risk of HCC. Results of our study showed that HCV genotype 3 was significantly associated with HCC. Thus, we conclude that HCV genotype 3 is significant risk factor for HCC. HCV viral loads were determined in HCV and HCC patients. We found significantly high levels of HCV RNA in carriers of TLR2 -196 to -174 homozygous deletion genotype as compared to homozygous insertion genotype in patients with chronic hepatitis C. Our results were supported by findings of Nischalke et al. (2012) that high viral loads are associated with significant risk of HCC. Thus, our results suggest that high viral loads may be significant risk factor for HCC. High viral loads most likely result from altered TLR2 activity and defective immune response leading to increased viral replication.

			Melting curve analysis technique was employed for SNP genotyping. The main advantages of this technique are cost effectiveness, less labour compared to conventional RFLP technique and ability of analysing large number of samples in short time. However, specificity and primer dimer formation are problems. Specificity problem needs confirmation of the results by conventional agarose gel or new sequencing techniques. Primer dimer formation can be avoided by using specific primers. Although sequencing techniques are more specific however high cost and availability of this facility are limiting factor.

			CONCLUSION

			We conclude that TLR2 -196 to -174 deletion polymorphism is associated with significant risk of HCC in healthy controls and HCV infected individuals. Moreover, HCV genotype 3 and high viral loads may increase risk of HCC. The findings of our study can be used for prophylactic purpose. Genetic variations associated with cancers can improve our understanding of carcinogenesis, enhance cancer risk prediction and may help in development of personalized treatment of cancer patients. The modest sample size of our study population suggests further replication studies with large sample size and multi-ethnic population to further validate findings of our findings.
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ABSTRACT

Toll like receptors (TLRs) especially TLR2 play an important role in host immune response against viral
infections. Altered TLR2 response may lead to cancer cell immune evasion. Several studies have shown
association of TLR2 polymorphisms with risk of different cancers. The objective of this study was to
investigate association between TLR2 -196 to -174del/ins polymorphism and hepatocellular carcinoma
in chronic hepatitis C patients. Study population of this genetic association study comprised of 131 cases
of HCV-associated HCC, 158 cases of HCV infection and 176 healthy controls. The TLR2 genotyping
was performed by melting curve analysis using real time PCR. Viral loads were determined by real time
PCR. HCV genotyping was determined by nested PCR. The frequency of TLR2 -196 to -174 homozygous
deletion and heterozygous genotypes was significantly increased in HCC patients than controls (8.4% vs.
2.84% and 31.3% vs. 26.13%. Similarly, frequency was significantly increased in homologous deletion
and heterozygous genotypes in HCC patients as compared to HCV patients (8.4% vs. 3.79% and 31.3%
vs. 26.58%). No difference in frequency distribution of TLR2 -196 to -174 deletion allele was observed
in chronic HCV infected individuals and controls. Significantly higher viral loads were observed in HCV
patients carrying TLR2 -196 to -174 deletion genotype than insertion genotype (2,756,400+ 3,537,800
TU/ml vs. 1,955,700+ 2,724,300 IU/ml). HCV genotype 3 was the main genotype in both HCV and HCC
cases. Our data suggested that TLR2 -196 to -174 deletion polymorphism, high viral loads and HCV
genotype 3 may increase risk of HCC in Pakistani population.
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1-4%. However, incidence rate of 8% had been reported

from Japan (Freeman et al., 2001).

epatocellular carcinoma (HCC) is a major global

The exact mechanism of hepatocarcinogenesis

health problem. It is the 5 most common solid
malignant neoplasm and 2™ leading cause of death. It
accounts for about 0.75 million new cases and almost same
number of deaths each year (Ferlay ef al.,2015). The annual
incidence of HCC in Pakistan is 7.6 and 2.6 per 100,000
in males and females, respectively. Most of HCC cases in
Pakistan are associated with chronic hepatitis C infection
(Buttet al.,2012; Abbas, 2013). About 185 million (2.8%)
world population is infected with hepatitis C virus (HCV)
(Mohd Hanafiah ef al., 2013). Approximately 10 million
people of Pakistan are infected with this deadly virus.
Although overall prevalence of HCV in Pakistan is 4.8%
it is particularly high (8.5%) in study area (Qureshi ef al.,
2010). Unfortunately, no vaccine is available for HCV
prophylaxis. Spontaneous resolution of HCV infection
occurs in only 15-30% cases. Chronic hepatitis develops in
70-85% of infected individuals and about 15-35% of them
develop cirrhosis over a time span of 25 to 30 years. After
development of cirrhosis, HCC develops at annual rate of

is still not known. The viral, environmental and host
genetic factors are implicated in pathogenesis of HCC.
The occurrence of HCC in fraction of HCV infected
individuals suggests involvement of host genetic factors
in liver carcinogenesis. Polymorphisms in genes related
to inflammatory immune response play key role in
susceptibility to cancers. Host innate immune response
is initiated by pathogen recognition receptors (PRRSs)
which can identify particular molecular structures
associated with pathogens (PAMPs). Among PRRs, Toll
like receptors (TLRs) were identified first and extensively
studied. To date, thirteen TLRs are identified, ten in human
(TLR 1-10) and twelve in mouse (except TLR10). Almost
all the TLRs are expressed in healthy liver. Hepatocytes
show reduced expression of TLR2 and TLR4 and illicit
weak immune response upon stimulation (Chung ef
al., 2011). However, TLR2 expression in hepatocytes is
increased upon exposure to LPS or TNF-a indicating that
hepatocytes sensitivity is increased during inflammation.
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