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Abstract:

Background

To determine the prevalence of HIV drug resistance mutations and subtypes in a cohort of antiretroviral drug naïve individuals and to determine differences in viral diversity between sequences derived by cloning and sequences derived by single genome sequencing (SGS) from a subset of this cohort1. We hypothesize that HIV-1 sequences derived by SGS will demonstrate greater diversity.

Methods

Thirty-one antiretroviral naïve HIV-1 positive individuals (24 men and 7 women) were enrolled from the Tufts-New England Medical Center Infectious Disease clinic or from prison medical centers in the Commonwealth of Massachusetts2.  The mean plasma RNA was 66,720 copies/mL; mean CD4 cell count was 612 cells/mm3.  A 1.4 KB fragment of gag-pol was amplified using RT-PCR (35 cycle) and nested PCR (25 cycle).  PCR fragments were inserted into a TOPO TA cloning vector. An average of 15 clones were obtained from each of the thirty-one samples.

To date, SGS has been performed on eight of the thirty-one patient specimens. All patients except one selected for SGS had major HIV drug resistance mutations.  To assess variability between clonal sequences and genomes derived by SGS, pol genes derived by SGS and by cloning were aligned by Clustal W.  Phylogenetic analyses were performed using PHYLIP and MEGA with standard reference sequences obtained from the Los Alamos National Laboratory HIV Database.  Neighbor-joining tree construction with bootstrap re-sampling of 1000 trees was performed.  The within group average distances were calculated using MEGA

Results

The overall prevalence of HIV-1 drug mutations for all thirty-one subjects as defined by IAS-USA guidelines was 16% by population based sequencing and 22% by clonal analyses. The following RT and PR mutations were observed: M41L, A98S, K103N, V118I, M184V, Y188H, T215D, and V82A.  All subjects except two were found to have HIV-1 subtype B virus.  The non-B subtypes clustered on phylogenetic analyses with CRF01_AE.  Of note, the CRF01_AE sequence obtained from one subject mapped uniquely between CRF01_AE and A1. 

Single genome sequencing using a previously described laboratory protocol was performed on eight of the thirty-one subjects enrolled in the cohort.1 Demographic data for the eight patients are shown in Table 1.

The neighbor-joining tree of clonal and SGS derived sequences show an intermingling of sequences from the same patient. Neighbor-joining trees illustrating sequences derived from cloning and SGS are shown in Figure 1. The within group pairwise differences are shown in Table 1.  Analyses of clonal and SGS sequences does not demonstrate HIV hypermutation. 

Conclusions

The prevalence of drug resistance mutations is strikingly high but consistent with reports from other urban American centers indicative of infection with drug resistant virus.  Importantly, both cloning and SGS detect a higher prevalence of drug resistance mutations missed by standard sequencing. For two patient samples, SGS revealed greater genetic 

diversity at the nucleotide level than cloning. More appropriate analyses such as the split-decomposition method will be necessary to better describe intrapatient HIV quasispecies.  
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