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BACKGROUND: A putative transmission of CXCR4-using HIV from a CCR5wt/wt donor to a 
homozygous CCR5Δ32/Δ32 recipient was retrospectively identified in the Vancouver Injection 
Drug Users Study (VIDUS) via phylogenetic analysis. We apply phylogenetic reconstruction 
methods to longitudinal intrahost deep-sequence data to characterize HIV transmission and 
evolution in this rare event. 
 
METHODS: Donor and recipient bulk plasma HIV gag, pol, nef, and env-V3 sequences exhibited 
the lowest overall pairwise genetic distances in VIDUS. The transmission date estimated from 
clinical data was Aug/01. Donor plasma/PBMC were available at −13, −7, −1, and +35 months 
from transmission; recipient plasma/PBMC were available +5, +6, and +12 months from 
transmission. Env-V3 from plasma-RNA and PBMC-DNA were triplicate amplified, pooled 
equally and deep-sequenced (Roche 454). BEAST and HyPhy were used to reconstruct 
phylogenies, estimate multiplicity of infection and reconstruct transmitted/founder (T/F) 
viruses from plasma-derived deep sequences from donor and recipient. 
 
RESULTS: Despite infection with the same X4 HIV strain, the donor’s nadir CD4 count was 20 
cells/mm3 within 1.5 years of infection whereas the recipient’s remained >270 cells/mm3;. 
Donor/recipient plasma viral loads were comparable (~4.5 Log). All 10 ancestral 
reconstructions were consistent with transmission of a single X4 virus between May-Aug 2001. 
The estimated T/F virus sequence was identical to the co-dominant variant (36%) observed in 
the recipient’s first (+5 month) timepoint. This sequence was also observed in 0.16% of donor 
plasma and 33.5% of PBMC at month −1, suggesting minority variant transmission. In the 
donor, replacement of the dominant V3 sequence with a R25G variant, signifying a gradual 
reversion of X4 to R5 HIV-1. In contrast, the recipient’s dominant V3 sequence was quickly 
replaced by R25K and others, but remained consistently X4. 
 
CONCLUSION: Results highlight the power of phylogenetic reconstruction applied to deep-
sequence data to estimate the number and sequence of T/F viruses and characterize intrahost 
evolution in donor/recipient pairs. Differential CD4 depletion and V3 evolution of a near-
identical X4 virus in genetically distinct individuals underscores the impact of host genetics on 
HIV evolution/pathogenesis. 
 


