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ABSTRACT

HIV/AIDS remains a public health problem worldwide including Thailand.
Antiretroviral therapy (ART) has been a major factor contributing to the reduction of
HIV-related morbidity and mortality in the past decade, where drugs were available.
However, the emergence of viral resistant strains to ART and the transmission of
HIV-1 drug resistance variants have been a cause of treatment failure and limit
options for alternative antiretroviral regimens. In these situations, HIV-1 drug
resistant (HIV-1 DR) screening and monitoring may be useful in guiding the choice of
therapeutic regimens by identifying drugs that are unlikely to suppress viral
replication. At present, HIV-1 DR variants can be identified based on the phenotypic

and/or genotypic determination. However, due to the requirement of



Vi

expensive equipments, infrastructure, and skilled personnel of both assays, it is
difficult to implement these assays to resource-limited areas.

In this study, the probe-based oligonucleotide ligation assay (OLA) has been
proposed as an alternative method to the sequence-based method of HIV-1 drug
resistance detection. The OLA is a rapid, specific and sensitive tool for the detection
of known point mutations. The assay principle is based on the covalent joining of two
adjacent oligonucleotide probes, at the position where mutation has occurred, by a
thermostable DNA ligase when they are hybridized to a DNA template, usually a PCR
product. In our study, we developed an OLA for detecting M184V variant associated
with Lamivudine (3TC) and Emtricitabine (FTC) resistance of Human
Immunodeficiency Virus type 1(HIV-1) subtype CRFO01_AE, the predominant
subtype circulating in the Thai population.

The mixture of the amplified PCR products derived from the plasmid control
representing the wild-type (184M) and mutant (184V) were used to assess the low
detection limit that the presence of 3-5% of mutant in the wild-type background were
detected, or as low as 1% of some variant in the PCR products could be detected by
OLA (p<0.005). The performance was assessed on the archival plasma specimens (N
= 40) from HIV-1 infected patients who were diagnosed as treatment failure and
received genotyping by the standard sequencing method. The results by the
sequencing method indicated that 30 samples were exclusively 184V-mutant
genotype, 7 samples were 184M-wild-type, 1 sample was the mix of wild-type and
184V-mutant and 2 samples were exclusively 1841-mutant. The results of the HIV-1
M184V OLA revealed that, of 40 clinical specimens, 28 samples were 184V-mutant

genotype, 9 samples were 184M-wild-type genotype, 1 sample was the mix of wild-
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type and mutant and 2 samples were indeterminate result. Because our current OLA
was not designed for 184l detection, thus, the 2 samples with 1841 were removed
from the analysis. Therefore, in this study, a concordance of 90%, the overall
sensitivity of 93.5%, and the overall specificity of 100% by OLA compared with the
standard sequencing were achieved. The application of OLA with the reference
plasmids control was proved reliable to detect HIV-1 M184V mutation with high
sensitivity. In conclusion, the HIV-1 DR detection using OLA was successfully
developed for M184V variants emergence in the Thai population and may adopt to

use in resource-poor settings.
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