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Cross-sectional analysis reveals 
limited genetic diversity in genes 
that affect integration site targeting 
(Integrase and Capsid) in acute HIV-
1 subtype C infection in South Africa

• Despite its many benefits, antiretroviral therapy (ART), is
lifelong and is not curative because it does not eliminate the
latent reservoir of integrated provirus.

• Understanding the factors that may determine landscape of
the reservoir such as the size, cellular distribution and
reactivation potential may lead to novel curative strategies.

• We performed a cross-sectional analysis of HIV-1 subtype C
genetic diversity in the integrase (IN) and capsid (CA) gene
loci that are known to affect integration site targeting to
elucidate some of the factors affecting HIV integration.

• The FRESH study cohort is an acute infection cohort
established in Durban, South Africa.

• Study participants are comprised of individuals with a high
HIV acquisition risk and are screened twice weekly to identify
acute HIV infection.

Figure 1: HIV-1 viral load dynamics in natural disease
progression highlighting acute HIV infection study time point.

• Study participants were 33 women with acute HIV- infection
in South Africa.

• Bulk PCR and Full-Length Individual Proviral Sequencing
(FLIP-Seq) using PACBIO and Illumina platforms were used to
describe both the integrated DNA and circulating RNA
isolated from transmitted/ founder HIV-1 subtype C
infection.

• The resultant sequences (n=215 (IN) and 238 (CA)) were
subjected to phylogenetic and population genetic diversity
analysis.

Figure 2: Sequence analysis workflow.

Table 1: Participant and sequence characteristics for sequences   
included in the analysis.

(A) (B)

Figure 3: Limited phylogenetic diversity in (A) Integrase and (B) Capsid with sequences clustering within participant independent 
of whether they are  derived from integrated (DNA) provirus or circulating (RNA) virus.

Table 2: Genetic diversity in Integrase (IN) and Capsid (CA)
showing sequence conservation, limited nucleotide diversity and
negative selection.

Figure 4: No variants of interest observed in sequence alignment of Capsid 
amino acid residues (highlighted with vertical red rectangle) associated 
with viral targeting of integration sites                                                                                    

Figure 5: Study participants (highlighted with horizontal blue rectangles)
showing variants in Integrase amino acid residues associated with
integration site targeting (highlighted vertical red rectangles). One
participant harbored viral variants (highlighted with red circles)
associated with retargeting of HIV-1 integration away from gene rich
regions and disease progression.

Figure 6: Distribution of Integrase amino acid residues at 
positions of interest in HIV-1 integration site targeting.                                            
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• Both IN and CA regions of the HIV-1 were relatively conserved with low nucleotide diversity between and within participants.
• Negative selection was also observed in both genes, consistent with the population bottleneck of transmitted/founder HIV-1 virus seen in early infection.
• We identified variants within IN which have been previously associated with viral retargeting of integration sites as well as disease progression in chronic

infection.
• Understanding the factors governing the integration of the persistent, replication-competent provirus could provide key insights into targeting and eliminating

the reservoir.
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