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Abstract 

Objectives: To check TaqMan Realtime PCR in detecting genotypes of hepatitis C virus in Iran.

Methods: From July 2007 to April 2009, HCV genotyping was done on 52 patients who were referred

to Research Centre for infectious Disease and Tropical Medicine, in Bou-Ali Hospital, Zahedan

University of Medical Sciences. All these patients had proven hepatitis C infection.

Results: Out of 52 anti HCV positive samples, 28(53.84%) had genotype 1, 2 cases (3.88 %) had

genotype 2 , 12 (23.08 %) had genotype 3 and 7 (13.4 %) had genotype 4 . Mixed infection with

genotypes 1 and 3 was seen in 3 cases (5.77 %).

Conclusion: TaqMan probes for detecting genotyping of HCV were successful in picking genotyping

of HCV infection especially those with mixed genotypes.

Keywords: HCV, Genotyping, Realtime PCR (JPMA 61:586; 2011).

Introduction 

Global literature reports that about 3% of the world\'s population is infected with Hepatitis C Virus

(HCV).1 One of the most important reasons for its emergence is shared needle use in drug users.

Prenatal or sexual exposures, tattooing or body piercing have also emerged as additional reasons of

HCV transmission.2

Hepatitis C virus is one of the most important etiologic agents of chronic hepatitis. Sequence analysis

on isolates from different geographic areas around the world has revealed the presence of six major

types and several subtypes.3 HCV genotyping constitutes the basis for the clinical management of

infected patients by providing a predictor of response to therapy and to decide on the length of time

required for antiviral treatment.

Patients infected with HCV genotypes 1 and 4 achieve sustained remission following a 48-week course

of treatment, while a 24-week course of therapy is sufficient for genotypes 2 and 3.4 For this reason,

HCV genotyping has become a critical component of the standard of care of HCV infected patients.

Reliable methods are required to classify and characterize viral genomes. For this reason, apart from

quantitative PCR, identification of genotypes is also becoming increasingly important for each country

before they standardise their treatment regimens and durations.

Although there are several methods for HCV genotyping but the "gold standard" is direct sequencing of

amplified PCR products followed by phylogenetic analysis of clinical material. Several PCR based

methods such as restriction fragment length polymorphism (RFLP) analysis,5 heteroduplex analysis,6

melting curve analysis7 and TaqMan real time PCR8 are used for HCV genotyping. However, most of

these techniques are time consuming, labour intensive, expensive, confined to research or reference

laboratories and not feasible for routine genotyping.

TaqMan real time genotyping of extracted viral RNA, provides a rapid and reliable method for HCV

genotyping.9 The present study was done to perform genotyping of hepatitis C virus by TaqMan

Realtime PCR method in a university hospital in south east of Iran for determining distribution



frequency of HCV genotypes in patients with proven hepatitis C infection.

Material and Methods 

From July 2007 till April 2009, 52 HCV patients who were referred to Research Centre for Infectious

Disease and Tropical Medicine, in Bou-Ali Hospital, Zahedan University of Medical Sciences were

included in the study. TaqMan Real time PCR assay was used for genotyping of the virus. All these

patients had detected HCV antibodies, an elevated AST and/or ALT and a determined HCV virus load.

For sample extraction 100 µl of serum or EDTA plasma samples of HCV positive patients were

extracted using the RNX-PlusTM CinnaGen kit (CinnaGen, Iran) according to the manufacturer\'s

instructions.

Real Time PCR TaqMan genotyping:

A 193 nucleotide long fragment of the 5_ non-coding region (NCR) was amplified in an ABI Prism

7500 Realtime PCR (Applied Biosystems, Foster City, CA). After reverse transcription at 48°C for 30

min followed by 10 min of denaturation at 95°C, polymerase chain reaction was run for 45 cycles of

95°C for 15 s and 60°C for 60 s. The PCR was run in a microtube in 50µL reaction volume (including

10 µL of sample preparation and 25 µL of RT-PCR Master mix, Applied Biosystems).

The primers and TaqMan probes are described in Table-1.9 The primers were located on a conserved

part of 5_ non-coding region (NCR), while the probes were designed to bind to a short region

characterized by genotype-specific differences as described by Lindh and her colleague.9 The probes

all had a 6-carboxyfluorescein (FAM) reporter at the 5_ end and a 6-carboxytetramethyl-rhodamine

(TAMRA) quencher at the 3_ end.

Each sample was amplified by primers PrimF and PrimR in four adjacent wells, with probes matching

genotypes 1, 2, 3 or 4, respectively. For each sample, fluorescence was expected to be detected in either

one of the four wells unless in mixed infection that two or more elevation in the reaction tube may be

expected. If these are standard steps than give reference only otherwise if it is a new technology then

give steps.

Results 

All of 52 HCV patients had detectable amplification signals for the total HCV real time PCR reactions

and had detectable amplification signals for genotyping reactions. Primers and probes used for TaqMan

real-time PCR detection of HCV Genotypes are shown in Table-1.



Figure shows elevation in the fluorescence of amplified viral genomes in the presence of different

geno-specific probes. From these 52 positive samples, 28 samples (53.84%) had genotype 1 with

median HCV viral load of 106 genome equivalents per milliliter (range,105-109/ml),2 samples (3.88

%) had genotype 2 with median HCV viral load of 105 genome equivalents per milliliter (range, 104-

106/ml), 12 samples (23.08 %) had genotype 3 with median HCV viral load of 105 8 enome



equivalents per milliliter (range, 104-109/ml) and 7 samples (13.4%) had genotype 4 with median HCV

viral load of 105 genome equivalents per milliliter (range,103-108/ml). Three samples had mixed

infection with genotypes 1 and 3 (5.77%) with median HCV viral load of 106 genome equivalents per

milliliter (range, 105-107/ml).Clinical features of the subjects are shown in Table-2.

Discussion 

In this study, viral RNA extraction from blood plasma and TaqMan Real time PCR of 5\' non coding

region was used successfully for genotyping HCV strains and determining the genetic heterogeneity in

patients from South East of Iran. Similar findings were reported by others.9 The major advantage of

TaqMan probes for typing of HCV is that the genotype is identified directly without further processing

and thus makes the cost of the assay significantly lower than other methods of HCV genotyping.

Previous reports on analysis of different nucleotide sequences of HCV samples isolated from different

patients from different geographical regions showed a high degree of heterogeneity in the prevalence of

HCV genome.10 Different factors affect distribution of HCV genotypes including geographic region ,

mode and year of transmission.11 Therefore knowledge of distribution of HCV genotypes in different

parts of the world help in clarifying the epidemiology and evolution of HCV, and act as a useful tool for

identifying high risk groups and distinguishing different routes of transmission.12

Geographically, genotypes 1, 2, and 3 are found globally, while 4-6 have a more restricted pattern.

Genotype 4 is found mainly in North Africa and especially in Egypt, but has recently spread to

Europe13 also. Genotype 5 is restricted primarily to South Africa14 but it has also recently been found

in West Flanders, Belgium,15 central France,16 and Syria17 albeit in much smaller numbers. HCV

genotype 6 is found in Southeast Asia.18 In Egypt most cases are infected with subtype 4a.19 Studies

carried out with patients in the Middle East revealed a predominance of HCV genotypes 4 and 1.20 In

Greece, genotype 1 is most prevalent (46.9%), followed by genotype 3 (28.1%), 4 (13.2%), 2(6.9%),

and 5 (0.4%).21

The most common HCV genotype in Pakistan is type 3a. Regional difference in genotypes was

observed only in Balochistan province of Pakistan in which genotype 1 was more predominant.22 This

province is close to Sistan province of Iran which was the place of our study.

Different studies have been done in different parts of Iran by different methods for determination of the

prevalence of HCV genotypes2,23 but this is the first report of HCV genotyping by Taqman Real time

PCR in routine hospital environment. In Iranian reported studies,2,22,23 HCV genotype 1 is the

predominant genotype followed by HCV genotype 3.



Results of the present study are in accordance with the previous reported studies but the assay used in

the present study is faster and easier to perform and is applicable in laboratories which are equipped

with realtime PCR for quantitative tests. Predominated genotype in our study was similar with

Baluchistan\'s results from Pakistan22 which was in turn different with reported predominant genotype

from other parts of Pakistan.

References 

1.Sy T, Mazen JM. Epidemiology of hepatitis C virus (HCV) infection. Int J Med Sci 2006; 3: 41-6.

2.Kabir A, Alavian SM, Keyvani H. Distribution of Hepatitis C Virus Genotypes in Patients Infected by

Different Sources and Its Correlation With Clinical and Virological Parameters: A Preliminary Study.

Com Hepatol 2006; 5: 4.

3.Jeff J, Germer NP, Jill N. Determinating of hepatitis C virus genotype by direct sequence analysis of

product generated with the amplicor HCV teste. J Clin Microbiol 1999; 37: 2625-30.

4.Hadziyannis SJ, Sette H, Morgan TR, Balan V, Diago M, Marcellin P, et al. Peginterferon-?2a and

Ribavirin Combination Therapy in Chronic Hepatitis C,A Randomized Study of Treatment Duration

and Ribavirin Dose Ann Intern Med 2004; 140: 346-55.

5.Smith DB, Mellor J, Jarvis LM, Davidson F, Kolberg J, Urdea M, et al. Variation of the hepatitis C

virus 5\' non-coding region implications for secondary structure, virus detection and typing. The

International HCV Collaborative Study Group. J Gen Virol 1995; 76: 1749-61.

6.White PA, Zhai X, Carter I, Zhao Y, Rawlinson WD. Simplified hepatitis C genotyping by

heteroduplex mobility analysis J Clin Microbiol 2000; 38: 477-82.

7.Moghaddam A, Reinton N, Dalgard O. A rapid real-time PCR assay for determination of hepatitis C

virus genotypes 1, 2 and 3a. J Viral Hepatitis 2006; 13: 222-9.

8.Cook L, Sullivan KW, Krantz EM, Bagabag A, Jerome RK. Multiplex Real-Time Reverse

Transcription-PCR Assay for Determination of Hepatitis C Virus Genotypes. J Clin Microbiol 2006;

44: 4149-56.

9.Lindh M, Hannoun C. Genotyping of hepatitis C virus by TaqMan real-time PCR. J Clinl Virol 2005;

34: 108-14.

10.Simmonds P. Viral heterogeneity of the hepatitis C virus. J Hepatol 1999; 31 (Supp.1): 54-60.

11.Schroter M, Zollner B, Laufs R, Feucht HH. Changes in the prevalence of hepatitis C virus genotype

among injection drug users: A highly dynamic process. J Infect Dis 2004; 190: 1199-200.

12.Nakano T,LuL, LiuP, Pybus OG.Viral gene sequences reveal the variable history of hepatitis C virus

infection among countries. J Infect Dis 2004; 190: 1098-108.

13.Kamal SM, Nasser IA. Hepatitis C genotype 4: What we know and what we don\'t yet know.

Hepatology 2008; 47: 1371-83.

14.Chamberlain RW, Adams NJ, Taylor LA, Simmonds P, Elliott RM. The complete coding sequence

of hepatitis C virus genotype 5a, the predominant genotype in South Africa. Biochem Biophys Res

Commun 1997; 236: 44-9.

15.Verbeeck J, Maes ,Lemey P, Pybus OG, Wollants E, Song E, Nevens F, et al. Investigating the origin

and spread of hepatitis C virus genotype 5a. J Virol 2006; 80: 4220-6.

16.Henquell C, Cartau C, Abergel A, Laurichesse H, Regagnon C, De Champs C, et al. High

prevalence of hepatitis C virus type 5 in central France evidenced by a prospective study from 1996 to

2002. J Clin Microbiol 2004; 42: 3030-5.

17.Antaki N, Haddad M, Kebbewar K, Abdelwahab J, Hamed O, Aaraj R, et al. The unexpected

discovery of a focus of hepatitis C virus genotype 5 in a Syrian province. Epidemiol Infect 2008; 17: 1-

6.

18.Huy TT, Abe K. Molecular epidemiology of hepatitisBandCvirus infections in Asia. Pediatr Int



2004; 46: 223-30.

19.Abdel-Hamid M, El-Daly M, Molnegren V, El-Kafrawy S, Abdel-Latif S,Esmat G, et al. Genetic

diversity in hepatitis C virus inEgypt and possible association with hepatocellular carcinoma. J Gen

Virol 2007; 88: 1526-31.

20.Ramia S, Eid-Fares J. Distribution of hepatitis C virus genotypes in the Middle East. Int J Infect Dis

2006; 23: 23.

21.Katsoulidou A, Sypsa V, Tassopoulos NC, Boletis J, Karafoulidou A, Ketikoglou I, et al. Molecular

epidemiology of hepatitis C virus (HCV) in Greece: Temporal trends in HCV genotype-specific

incidence and molecular characterization of genotype 4 isolates. J Viral Hepat 2006; 13: 19-27.

22.Idrees M, Riazuddin S.Frequency distribution of hepatitis C virus genotypes in different

geographical regions of Pakistan and their possible routes of transmission. BMC  Infect Dis 2008; 23:

8:69.

23.Kazemi B, Tafvizi F, Bandehpour M. Determination of HCV genotypes in Iran. Biotechnology

2005; 4: 139-43.


