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Abstract: In the present study, a primer pairs in the HIV-1 POL gene were evaluated by performing RT-nested
PCR and PCR and results were compared with umversal GAG primers. In this study 80 HIV-1 seropositive
patients from the patient cohort of the infectious disease division at Tmam Khomeini Hospital in Tehran and
40 HIV-1 seronegative blood donors were evaluated by performing PCR and RT-PCR with the widely used SK
primers (gag) and new designed primer set. Determination of PCR and RT-PCR sensitivity (copy number) was
performed. The newly designed POL primer pairs was shown to be lughly sensitive (100%) and specific (100%)
for detection of HIV-1 RNA in Iranian patients. New primer designed detected HIV-1 RNA and DNA in all
80 plasma samples and 69 PBMC samples. SK38/39 could only detect HIV-1 RNA and DNA m 54 plasma
samples and 37 PBMC samples, respectively. The optimum PCR profile for a specific primer pairs was defined
as that which detected one copy of proviral plasmid DNA and 500 copies of viral RNA. Present results
demonstrated that the use of primers designed for highly conserved regions of viral genome along with
appropriate optimization of the test, leads to results with higher sensitivity. The high sensitivity of the
developed RT-PCR allows its use as a qualitative screening test in patients receiving antiretroviral therapy in

Iran.
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INTRODUCTION

The standard diagnostic techniques for diagnosis of
HIV-1 and assessment of blood and blood products are
Enzyme immunoassays (EIAs) and Western Blot (WB).
However, in both cases, due to a long incubation period
before seroconversion, unidentified cases may occur
(Newel, 2006, Sethoe et al., 1995). During the past several
years, Nucleic Acid Testing (NAT) such as PCR has been
used as a strong detection system in laboratories and
blood bank orgamzations. PCR 1s recommended for
diagnosis of HIV-1 proviral DNA in infants of infected
mothers, monitoring HIV-1 infection prior to appearance
of antiviral antibodies and in patients with indeterminate
serological results. In addition, PCR can be used m
laboratories without appropriate ecquipments and/or
conditions for culturing the virus (Chamberland et al.,
2001; Yilmaz, 2001). The use of reverse transcription PCR
on viral 1solates can also help m detection of various
types of viruses circulating in a society (Steegen et al.,
2006; Lzopet et al., 1996).

One of the unmique characteristics of HIV-1 1s its lugh
mutation rate that is not distributed equally around the
world. This genomic heterogeneity has increased
doubts with regard to the use of classical serological
assays as the main techmiques for diagnosis of HIV-1
(Van Binsbergen, 1996).

A key factor in determining sensitivity and specificity
of PCR is selection of appropriate primers for amplification
of the target sequence. It has been shown that
inappropriate primers yield false negative results, which
1s misleading for the clinical team responsible for patient
care (Engelbrecht, 1996). One of the primer sets suggested
by mternational orgamzations and s commeonly used in
many laboratory settings is SK38/39 that is specifically
designed to amplify the GAG fragment of HIV-1
(Vandamme et al., 1995). However, by widespread use of
these primers, it has been shown m several studies that
they can not be considered as optimal primers for
diagnosis of predominant circulating HIV-1 in various
countries, causing false negative results in a group of
subjects studied (Owens et al., 1996).
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In this study, SK 38/39 is compared to a new set of
primers designed by our group in an optimized HTV-1 PCR
m a group of confirmed HIV-1 seropositive as well as
HIV-1 negative control patients. Both proviral DNA in
peripheral blood lymphocytes (PBLs) as well as viral RN A
in plasma were evaluated.

MATERIALS AND METHODS

Patients and samples: Eighty HIV-1 seropositive patients
from the patient cohort of the mfectious disease division
at Imam Khomemni Hospital in Tehran, Iran and 40 HIV-1
seronegative blood donors were enrolled in this study.
Informed consent was obtained from all participants. All
of HIV-1 positive patients and healthy blood donors were
living in IRAN. Blood samples from all patients were
assayed one more time for the presence of HIV-1 antibody
reactivity by two standard ETA  kits consisted of
HIV-1/HIV-2 recombinant kit (Pasture Institute of Iran)
and HIV-1 mix kit (Organon, Italy). Positive samples were
then confirmed by WB analysis and those that were
positive by all of the above-mentioned methods were
considered as positive.

Blood was collected in EDTA-treated tubes. Plasma
was stored at -80°C and PBMC's were also separated by
Ficoll-hypacque gradient centrifugation. Cell pellets were
prepared and stored at -80°C until use.

HIV RNA and proviral DNA extraction: Viral RNA was
extracted with the QTAamp ultra sense virus kit (Qiagen,
USA) following the manufacturers instructions. Purified
RNA was eluted in 40 pL of the elution buffer. Proviral
DNA was extracted and purified from each PBMC pellet
by DNAeasy tissue kit (Roche, Germany). The DNA
content of each sample was determined by
spectrophotometric analysis at 260/280 nm.

Primers: The most conserved regions of HIV-1 genomes
were specified via sequence multiple alignments by
applying clustalx method with different reference
sequences obtained from referral HTV data bank from Tos

Table 1: Primer sequences of HI'V-1

Alamos Laboratory (2003). New primers were selected
and designed by oligo software in our laboratory. A
conserved sequence from the pol region of HIV-1 was
selected as a suitable location for tlus primer pairs
constellation. Primers amplifying cellular gene (P2
microglobulin) were included to evaluate the DNA quality
of samples for the PCR assay. The primer sequences are
summarized m Table 1. The universally recogmzed
SK38/3% primers were also used in parallel experiments.

Amplification system: cDNA synthesis from HIV-1 RNA
was catalyzed by the addition of 100 u recombmant AMV
reverse transcriptase (Roche, Germany) in 20 pL volume
that consisted of 50 mM Tris-HCIL, 50 mM KC1, 1.5 mM
MgClL, 10 mM DTT, 0.2 mM (each) dNTPs, 4 pM of
specific reverse primer and 20 unit RNasin (Roche,
Germany) in DEPC-treated water. The RT reaction was
carried out at 42°C for 60 min and 65°C for 5 min and
followed by DNA amplification.

The first-round PCR was carried out m a 25 pL
reaction volume containing Taq buffer with 1.25 u Taq
Polymerase, 1.5 mM MgCl,, 200 nM (each) dNTPs
and 500 nM (each) of the primers, 5 pL of extracted DNA
or 2 pL of constructed cDNA. Optimum concentrations
of MgCl, for each primer pairs was found by titration:
SK38/39 (2 mM MgCly) and HIV POL (1.5 mM MgCl,).
Cycling conditions were summarized in Table 2. The
nested round of PCR was performed under the profile b
(Table 2) by applying inner primer sets with 1 pl. of the
first round PCR products.

The designed pol primers amplified a 183 bp
fragment, the SK38/39 primers amplified a 115 bp fragment
and B2 microglobulin primers amplified a 764 bp fragment
(Chern and Chen, 2000).

A master cycler PCR system (eppendrof, Germarny)
was used for all PCR reactions. The results were checked
by electrophoresis of the nested PCR products on 1.5%
agarose gel and visualized with ethidium bromide under
UV light. The B2 microglobulin gene was amplified in a
single PCR assay for 35 cycles under the same conditions
as described earlier.

Region Primer code
POL HIVPOL 4303 outer Forward: 5'- ATTTTAACCTGCCACCTGTAGTAGC-¥
HIVPOL 4770 outer Reverse : 5'- ATACTGCCATITGTACTGCTG-3'

HIVPOL 4502 inner

HIVPOL 4686 inner
GAG SK38/39 1461 outer

SK38/39 1778 outer

SK38/39 1544 inner

SK38/39 1658 inner
(2 microglobulin BU9

BD9

Forward: 5'- AGAAACAGGGCAGGAAACAGC -3

Reverse : 5'- TCTACTACTCCTTGACTITGGGG-3'

Forward: 5'-ACCAGGCCAGATGAGAGAACCAAG -3’
Reverse : 5'- CAATCTGGGTTCGCATITTGGACC -3'
Forward: 5'- ATAATCCACCTATCCCAGTAGGAGAAAT -3'
Reverse : 5- TTTGGTCCTTGTCTTATGTCCAGAATGC -3
Forward: 5 GGCAGGAGCCAGGGCTG-3'

Reverse : 5'- CCCATTCTAAACTACCCTG-3'

MNumbering is according to the sequence of HIV-HXB?2. These primers were synthesized by (Primm, Ttaly)
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