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Background: Recombination is a common viral
strategy that increases genetic diversity and
optimizes adaptation in a more accelerated fashion
than the gradual accumulation of mutations through
replication errors. Fewer cases of intraclade
recombination have been reported, probably due in
part to the difficulty in detecting the recombinant
sequences. Here we report detection of repeated
recombination in the envelope gene of 4 of 5
patients infected with two strains of subtype B.

Methods: Longitudinal plasma samples were
collected in five superinfection or coinfection cases
from the UCSF Options cohort. All cases occurred in
recent seroconverters. Envelope clones were
isolated at each time point and sequenced to
determine the composition of the virus quasispecies.
The location and significance of the recombination
crossover sites were estimated using Simplot
software and the informative site analysis.

Results: Phylogenetic analyses based on cloned
envelope sequences revealed that the two infecting
strains in each patient were at least 10% divergent
from each other and the differences were distributed
over the entire length of gp160. Recombination
events between the two viruses within the envelope
gene were detected in multiple clones and found at
different time points in 4 of 5 patients. The
recombination frequency in the four patients was
high, up to 100%. Most recombinations were
observed in, or near, the conserved cytoplasmic tail
region of gp41. In several clones, recombination
occurred at more than one site in gp160.

Table 1. Patient and virus characteristics

Figure 1. Neighbor joining tree
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Table 2. Genetic distance of initial virus
and superinfecting virus
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Table 3. Recombinant rate and crossover site
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Figure 2. Patient amino acid sequence alignment

Figure 3. SimPlots for recombinants
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Figure 4. Autologous neutralization titers of patient 2 plasma
against initial, superinfecting and recombination virus
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Conclusions: Envelope recombination events
were identified by envelope sequence analysis in
4 out of 5 subtype B infected individuals with
super-infection or coinfection. The cytoplasmic
tail region was identified as a “hot spot” for
recombination in these viruses. Recombination
may be observed at these sites because of
genetic conservation, or because recombination
allows for immunological escape while preserving
viral genetic determinants that are important in
primary HIV infection or superinfection.
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