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1. Introduction

   Investigating subtypes of HIV-1 circulation in a country 
is important due to its effects on pathogenesis, immune 
response and escape, vaccine development, transmission, 
disease progression, drug resistance and treatment 
response[1,2].
   HIV-1 has been classified into groups, subtypes, 
sub-subtypes and recombinant forms and the unique 
circulation forms, with high and increasing prevalence 
in pandemic. Four distinct genetic groups (M, N, O and 
P) with group M responsible for the global HIV/AIDS 
pandemic; Nine group M subtypes  (A-D, F-H, J, and K)[3], 
along with 61 circulating recombinant forms (CRFs) have 
been identified[4].

   The rate of HIV-1 in Iran has been increasing in the last 
few years. According to the Centers for Disease Control, a 
total of 26 556 people living with HIV had been identified 
in Iran in June 2013[5,6]. The HIV transmission routes in 
all of the cases which have been registered since 1986 
in order of magnitude are sharing injection equipment 
among intravenous drug users (IDUs) (68.4%), sexual 
intercourse (12.3%), blood transfusion (0.9%), and mother-
to-child transmission (1.2%). The route of transmission 
for the remaining 17.2% is unknown[5,7]. A recent study 
showed that all hemophiliacs were infected with HIV-1 
subtype B and all IDUs were infected with HIV-1 subtype 
A[8].
   Previous molecular epidemiological analysis of HIV-1 
in Iran reported two distinct results; It was firstly 
suggested that the predominant strain circulation among 
IDUs was subtype A[9-12] but recent studies of pol, gag 
and env gene segments reported that the predominant 
strain was CRF-3AD, a subtype A/D recombinant strain 
in Iranian population[3,8,13,14]. Therefore, we analyzed the 
subgenomic sequence of HIV-1 in 100 patients to confirm 
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the predominant HIV-1 strain circulating in Iran which 
may significantly influence the diagnostic and therapeutic 
strategies[15].

2. Materials and methods

   In this cross sectional study, HIV infected participants 
were collected from Infectious Disease Department of 
Imam Khomeini Hospital, Tehran, Iran. Ethical approval 
was obtained from Iranian Research Center for HIV/AIDS, 
and the consent was taken from all participants prior to 
blood collection.
   One hundred participants were enrolled in this study. 
Blood samples were collected in sterile ethylene diamine 
tetraacetic acid-containing tubes, and plasma was 
separated and stored at -80 °C for ongoing process. 

2.1. HIV RNA extraction and cDNA synthesis

   Total RNA was extracted from 140 µL of each plasma 
sample using the QIAamp Viral RNA Mini Kit (Qiagen, 
Hilden, Germany), following RNA viral denaturation at 
70 °C for 10 min, cDNA synthesis was performed at 42 °C 
for 60 mins, using 10 IU of M-MuLV reverse transciptase 
(Fermentas), 1 mmol/L of antisense outer primers, 1.0 
mmol/L deoxy-nucleotide tri-phosphates and 10 IU RNAse 
inhibitor (Fermentas).

2.2. Nested PCR amplification

   First-round PCR was performed using outer primers: 
RTForward 15’ GTA GGA CCT ACA CCT GTC AA 3’, RTReverse 
15’ TGT TAG TGC TTT GGT TCC CCT 3’ (2096-3056). Briefly, the 
amplification profile consisted of denaturation at 95 °C for 
5 min, followed by 30 cycles of denaturation at 94 °C for 50 
seconds, annealing at 55 °C for 40 seconds, extension at 72 
°C for 55 seconds, and a final extension phase at 72 °C for 3 
min. An aliquot (about 25 µL) of the primary PCR products 
was used for 35 cycles of nested PCR as follows; initial 
denaturation at 95 °C for 5 min, 35 cycles of denaturation 
at 94 °C for 50 seconds, annealing at 58 °C for 40 seconds 
and polymerisation at 72 °C for 50 seconds, with a final 
elongation at 72 °C for 3 min. Primers used in nested PCR 
were as follows, RTForward 2 5’ ATG GCC CAA AGG TTA AAC 
AAT GG 3’, RTReverse2 5’ TTC TGT ATA TCA TTG ACA GTC CAG 
3’(2189-2929). The final length of the product was 740 bp. 
Then the nested PCR products were checked by 2% agarose 
gel electrophoresis.

2.3. Purification and DNA sequencing
   The PCR products were purified by Gel Purification 

kit (Bioneer, Global Genomics Partner), according 
to manufacturer’s instructions and sequenced on 
both strands (bi-directionally) by the dideoxy chain 
termination method (ABI PRISM 3730 DNA analyzer 
automated DNA Sequencer, Applied Biosystem, Foster city, 
CA, USA).

2.4. Phylogenetic analysis

   The pol region has been identified as a reliable region 
for HIV-1 subtyping[16,17]. To determine the HIV subtype 
in Iran, pol gene sequences were aligned with reference 
sequences available at the Los Alamos HIV database (www.
hiv.lanl.gov) using CLUSTAL W software; Phylogenetic trees 
were reconstructed using a Neighbor-Joining method with 
Molecular Evolutionary Genetics Analysis (MEGA) software, 
version 5 and also Recombination Detection Program 
(RDP4) and DataMonkey (http://www.datamonkey.org/
dataupload_scueal.php) tools. The Kimura 2-parameter 
model was used with a transition/transversion ratio of 1.5 
and statistical support of the tree structures was obtained 
by 1 000 bootstrap replicates[18,19]. Bootstrap values 
of >70% were considered significant. To improve the 
accuracy of recombinant forms, RDP4 sofware was used 
too. 

2.5. GenBank accession numbers

   The pol nucleotide sequences reported in this study 
have been deposited in GenBank under accession 
numbers KF029508-KF029592.

3. Result

   Among one hundred patients participated in the study, 
86 gene sequences were obtained; The inability to amplify 
16 samples can be due to low viral load in those 16 
samples. The majority (81.0%) of participants were male, 
with a mean age of 37 years. In most (66.3%) a history of 
injection drug use was reported. A percentage of 9.7% 
of patients had hemophiliacs, 16.3% had sexual contacts 
and the route of transmission was unknown in 7.7% of 
participants.
   Phylogenetic analysis (Figure 1) showed that subtype 
CRF-35AD (80.23%) was by far the most common subtype 
, followed by subtypes: B (15.11%), CRF-29BF (3.48%) and 
C (1.16%) in studied samples. CRF-29BF recombinant 
strain was reported  for the first time in the study in Iran. 
Sequences identified in the present study are labeled with 
the prefix “IR.KB”.
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Figure 1. Un-rooted phylogenetic tree constructed using kimura two 
parameter matrixes and neighbor-joining method, based on pol sequence 
(Recommended subtype reference sequences and Iranian pol gene sequences 
in the study). 
Iranian sequences determined in this study were indicated by the IR.KB 
prefix.

4. Discussion

   Consistent with  some recent reports, HIV-1 subtype 
CRF-35AD was found to be the dominant circulating 
viral subtype in Iran in this study[16,17], but the result 
differed from previous studies which reported that 
the subtype A is the most prevalent in HIV infected 
patients in Iran[9-12,14].The pol region of these viruses 
appeared to be similar to that of recombinant viruses 
from Afghanistan, This connection among Iran and 
Afghanistan sequences shown in this study can be 
explained by drug trafficking and/or immigration[3,20].
   Additionally, our data suggested a growing diversity 
of HIV subtypes in Iran. The phylogenetic analyses of 
the pol gene suggested new circulating recombinant 
form which was not previously identified in Iran: CRF-
29BF. Further sequencing of the env and gag genes will 
be needed to verify this finding. The results of some 
studies which were undertaken before were different 
with the latest findings including this study, probably 
because CRF-29BF and CRF-35AD reference sequences 
were not available in the HIV database website in 
previous years.
   Knowing the distribution of HIV variants in Iran, 
along with corresponding epidemiologic factors, will 
help to assess the implications of any differences in 
transmissibility. the apparent segregation of HIV-1 
subtypes by type of risk behavior rather than as a 
result of virologic factors (cell tropism, coreceptor 
specificity) could derive from genetic, demographic, 
economic ,  and soc ia l  fac tors  tha t  separa te  the 
different risk groups for HIV-1 infection. Moreover, the 
overwhelming predominance of the C subtypes in areas 
where unprotected heterosexual intercourse is the main 
transmission route could result from a founder effect 
with a fast-colonization outcome[21]. The public health 
implications of such findings varies from prevention to 
treatment strategies. As the main transmission route of 
HIV in Iran remains IDUs, strengthened harm reduction 
program is needed to prevent it’s transmission to the 
population. This molecular epidemiological information 
wi l l  a lso  be extremely  re levant  for  guiding the 
development and implementation of diagnostic as well 
as preventive and therapeutic approaches in Iran.

Conflict of interest statement
   We declare that we have no conflict of interest.



Kazem Baesi et al./Asian Pac J Trop Dis 2014; 4(Suppl 2): S617-S620S620

References

[1]    Lessells RJ, Katzenstein DK, de Oliveira T. Are subtype 

differences important in HIV drug resistance? Curr Opin 

Virol 2012; 2: 636-643.

[2]    Luft LM, Gill MJ, Church DL. HIV-1 viral diversity and 

its implications for viral load testing: review of current 

platforms. Int J Infect Dis 2011; 15: e661-e670.

[3]    Jahanbakhsh F, Ibe S, Hattori J, Monavari SHR, Matsuda 

M, Maejima M, et al. Molecular epidemiology of HIV 

Type 1 infection in Iran: genomic evidence of CRF35_AD 

predominance and CRF01_AE infection among individuals 

associated with injection drug use. AIDS research and 

human retroviruses 2013; 29: 198-203.

[4]    HIV Sequence database [Internet]. Los Alamos: Los Alamos 

National Security, LLC; c2005-2012 [cited 2013 May 3]. 

Available from: http://www.hiv.lanl.gov/content/sequence/

HIV/CRFs/CRFs.html

[5]    National AIDS Committee Secretariat, Ministry of Health 

and Medical Education. Islamic Republic of Iran AIDS 

Progress Report: on Monitoring of the United Nations 

General Assembly special session on HIV and AIDS. Iran: 

Ministry of Health and Medical Education; 2012. [Online] 

Available from: http://www.unaids.org/en/dataanalysis/

knowyourresponse/countryprogressreports/2012countries/

IRIran%20AIDS%20Progress%20Report%202012%20English%20

final1_1.pdf [Accessed on 21st March, 2013]

[6]    Mir-Nasseri MM, Mohammadkhani A, Tavakkoli H, Ansari 

E, Poustchi H. Incarceration is a major risk factor for 

blood-borne infection among intravenous drug users. Hepat 

Mon 2011; 11: 19-22.

[7]    Baesi K, Ravanshad M, Ghanbarisafari M, Saberfar E, 

Seyedalinaghi S, Volk JE. Antiretroviral drug resistance 

among antiretroviral‐naïve and treatment experienced 

patients infected with HIV in Iran. J Med Virol 2014; 86: 

1093-1098.

[8]    Hamkar R, Mohraz M, Lorestani S, Aghakhani A, Truong 

HM, McFarland W, et al. Assessing subtype and drug-

resistance-associated mutations among antiretroviral-

treated HIV-infected patients. AIDS 2010; 24: S85-S91.

[9]    Baesi K, Ravanshad M, Hosseini SY, Haji Abdolbaghi M, 

Shahzamani K. Phylogenetic analysis of HIV-1 pol gene (RT 

sequences) among Iranian HIV infected patients. Sci J Iran 

Blood Transfus Organ 2010; 7: 94-100.

[10]  Naderi HR, Tagliamonte M, Tornesello ML, Ciccozzi M, 

Rezza G, Farid R, et al. Molecular and phylogenetic analysis 

of HIV-1 variants circulating among injecting drug users in 

Mashhad-Iran. Infect Agent Cancer 2006; 1: 4.

[11]  Sarrami‐Forooshani R, Das SR, Sabahi F, Adeli A, Esmaeili 

R, Wahren B, et al. Molecular analysis and phylogenetic 

characterization of HIV in Iran. J Med Virol 2006; 78: 853-

863.

[12]  Tagliamonte M, Naderi  HR, Tornesello ML, Farid R, 

Buonaguro FM, Buonaguro L. HIV type 1 subtype A epidemic 

in injecting drug user (IDU) communities in Iran. AIDS Res 

Hum Retroviruses 2007; 23: 1569-1574.

[13]  Mousavi SM, Hamkar R, Gouya MM, Safaie A, Zahraei 

SM, Yazdani Z, et al. Surveillance of HIV drug resistance 

transmission in Iran: experience gained from a pilot study. 

Arch Virol 2010; 155: 329-334.

[14]  Soheilli ZS, Ataiee Z, Tootian S, Zadsar M, Amini S, Abadi 

K, et al. Presence of HIV-1 CRF35_AD in Iran. AIDS Res 

Hum Retroviruses 2009; 25: 123-124.

[15]  Wainberg MA, Brenner BG. The impact of HIV genetic 

polymorphisms and subtype differences on the occurrence 

of resistance to antiretroviral drugs. Mol Biol Int 2012; doi: 

10.1155/2012/256982.

[16]  Jahanbakhsh F, Hattori J, Matsuda M, Ibe S, Monavari SH, 

Memarnejadian A, et al. Prevalence of transmitted HIV drug 

resistance in Iran between 2010 and 2011. PloS One 2013; 8: 

e61864.

[17]  Lynch RM, Shen T, Gnanakaran S, Derdeyn CA. Appreciating 

HIV type 1 diversity: subtype differences in Env. AIDS Res 

Hum Retroviruses 2009; 25: 237-248.

[18]  Castro-Nallar E, Pérez-Losada M, Burton GF, Crandall KA. 

The evolution of HIV: inferences using phylogenetics. Mol 

Phylogenet Evol 2012; 62: 777-792.

[19]  WHO. WHO HIV drug resistance report 2012. Geneva: WHO; 

2012. [Online] Available from: http://www.who.int/hiv/pub/

drugresistance/report2012/en/ [Accessed on 4th September, 

2013]

[20]  Sanders-Buell E, Saad M, Abed A, Bose M, Todd CS, 

Strathdee SA, et al. A nascent HIV type 1 epidemic among 

injecting drug users in Kabul, Afghanistan is dominated by 

complex AD recombinant strain, CRF35_AD. AIDS Res Hum 

Retroviruses 2007; 23: 834-839.

[21]  Buonaguro L,  Tornesello ML, Buonaguro FM. Human 

immunodeficiency virus Type 1 subtype distribution in 

the worldwide epidemic: pathogenetic and therapeutic 

implications. J Virol 2007; 81: 10209-10219.


