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PBMCs were isolated from 500 µl blood by centrifugation at 16,000 x g for 3 min.

98

The supernatant was then removed, and 1 ml of PBS was added to wash the cells.

99

The sample was vortexed briefly and cells were collected after a second The sequences were also compared by phylogenetic analyses. Fragments from each 170 of the PR and RT sequences were merged before the sequences were aligned. This 171 was performed with the CLUSTAL-W [START_REF] Thompson | CLUSTAL W: improving the sensitivity of 366 progressive multiple sequence alignment through sequence weighting, position-specific 367 gap penalties and weight matrix choice[END_REF] The resistance profiles from the various compartments also showed a high degree of 208 concordance in the RT region. However, some variations between compartments 209 were noted in the RT gene (Table III).

210 211

The RNA fractions of HIV sequences collected concurrently from each patient 212 showed variable levels of variation; for example, the samples from patient 2 showed 213 moderate divergence and the samples from patient 5 showed full concordance 214 (Table II, III). A similar level of variation was observed in the DNA fractions from 215 patients 1, 3, and 6 (Table II). The patients that harboured subtype B of HIV showed 216 an average of 6-14% overall divergence compared to HXB2 when drug resistance 217 mutations were included, and 3-9% when drug resistance mutations were excluded.

218

At the resistance conferring positions, the level of discordance for each patient was 219 calculated between the profiles in plasma RNA and the other samples .This 220 discordance ranged from 0 to 51% in the PR region and 3 to 37% for the RT region. 

  Table III. Mutations at positions conferring resistance against reverse transcriptase inhibitors. The samples collected at time of rectal biopsies shades light gray. Samples that could not be amplified are shades dark gray. blood samples were collected from six patients with HIV 78 infections in November, 2001. All patients had received HAART for several years, 79 and showed virological failure. The patients exhibited a substantial number of 80 resistance mutations, based on examinations of plasma HIV RNA circulating in the 81 blood. The patient characteristics are given in

  154 amplicon was generated by reverse transcription-PCR amplification and sequenced. 155 This provided sequence data for codons 1-99 of the PR gene and 1-320 of the RT 156 gene. The sequences were assembled and analysed with the HIVphylogeny, and interpretation of drug resistance 160 Mutations at resistance conferring positions in the HIV RT and PR regions were 161 scored according to the mutation list from the Stanford HIV RT and PR sequence 162 database (http://hivdb.stanford.edu/). The scores for resistance mutations in the 163 rectal RNA and DNA fractions were compared to the scores for mutations found in 164 the plasma viral RNA and PBMC RNA and DNA fractions. Comparisons were also 165 made among the available sequences from earlier and later time-points during the 166 infection of each patient. The scores for resistance mutations in all fragments and 167 time-points were compared with the treatment history of each patient. 168 169

  was constructed that included the pol sequences from all 223 available samples collected from the five patients that were infected with subtype B 224 of HIV (Fig.1). The samples from each patient formed a monophylogenetic cluster 225 with 100% bootstrap support; this indicated that contamination among patients was 226 successfully avoided in the PCR amplifications.

  sequences were retrieved from time points before and after the time of of a potentially wide range of viruses with different 256 resistance profiles. For example, patient 1 harboured a virus population in the rectal 257 biopsy DNA that had a G190A mutation in the RT gene. This mutation was 258 associated with resistance to non-nucleoside reverse transcriptase inhibitors 259 (NNRTIs; TableIII), and the patient had previously received nevirapine (NVP) and 260 efavirenz (EFV) treatments, while the current antiretroviral treatment did not include a 261 NNRTI (TableI). The samples were collected some years ago, prior to the 262 introduction of second generation NNRTIs, PIs, and the new drug classes that target 263 CCR5 and the integrase. This is reflected both in the treatments given and in the 264 failure to obtain virological suppression. 265 266 In the phylogenetic tree (Figure 1), the pol sequences derived from the RNA and 267 DNA isolated from the blood and rectal biopsy of each patient were dispersed among 268 plasma HIV RNA sequences derived from different time points of the infection. This 269 suggested that the sequences either represented archived virus or the dominant 270 population of the recently infected cells. 271 272 The comparison between the rectal biopsy samples and the blood samples from the 273 six patients did not reveal a clear pattern in the distribution of mutations. The results 274 showed that a single site can harbour different HIV-1 proviral DNA copies, and the 275 one selected during PCR probably varies. 276 277 The RNA fractions found in the plasma, PBMCs, and biopsies represented 278 replicating viruses. In most of the patients, the RNA fractions from different sites 279 showed diverse resistance profiles (Table II, III) and were often separated in the 280 phylogenetic tree (Fig 1). This suggested that there was continuous replication of

  

DNA and RNA from rectal tissue and PBMCs 97

  Table I. The study was approved by

	94
	95
	96
	Extraction of viral

82 the Danish National Committee on Biomedical Research Ethics (no. 2001 0197). 83 Written informed consent was obtained from all patients. 84 85 In all six patients, HIV RNA was obtained from plasma and had been tested 86 previously for HIV-1 resistance as part of a routine follow-up analysis with the 87 Viroseq, HIV-1 Genotyping System version 2, (Abbott diagnostics, Foster City, USA). 88 Rectal biopsies 90 Two rectal mucosa biopsies were obtained from each patient. Biopsies were kept at 91 -80 °C until nucleic acid extraction was performed. Concurrent with the biopsy, 92 blood was collected in tubes containing EDTA, separated into plasma and PBMC 93 fractions, and stored at -80 °C.

Viral RNA extraction and sequencing of the pol gene from plasma samples

  

	101 152	centrifugation.
	102 153	Viral RNA was extracted from plasma and sequenced with the Viroseq, HIV-1
	103	PBMC and rectal biopsies were homogenised in buffer with a micro-homogeniser. Genotyping System, version 2 (Abbott, Wiesbaden, Germany). A 1.8-kilobase (kb)
	104	Then, DNA and RNA were isolated with the Qiagen combined RNA/DNA kit (Qiagen,
	105	Hilden, Germany), according to the manufacturer's instructions. Additional washing
	106	steps were added to avoid contamination of RNA fragments with DNA.
	107	
	108	Amplification of the pol gene
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	120	cDNA synthesis
	121	cDNA was synthesised from RNA fractions with MuLV reverse transcriptase (Applied
	122	Biosystems, Foster City, USA). The conditions were as follows: the mixture was
	123	heated to 65 °C for 2 min and cooled to 42 °C before adding MuLV reverse
		transcriptase; then it was incubated at 42 °C for 60 min.
	100 126	
		5

109 HXB2, position 2136-3462) of the HIV-1 polymerase gene (pol) were separately 110 amplified from the DNA and RNA extracted from rectal biopsies and PBMCs. Nested 111 PCR procedures were performed, and positive and negative controls were included 112 in each set up. To prevent contamination between tests, RNA and DNA from 113 different fractions of the same patient were amplified on separate runs. To assess 114 whether RNA preparations were contaminated with HIV DNA, nested PCR assays 115 were performed without a previous reverse transcriptase step. Additionally, 116 phylogenetic analyses were performed to control for PCR contamination and sample 117 mix-ups between patients. 124 125 PCR amplification of the PR-encoding sequences.

TTT TAG GAA GAT CTG GCC TTC C 3'), which corresponded to positions 2078-

through comparative studies of nucleotide sequences. J. 
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