Role of transcriptionally-active “defective” HIV-1 proviruses in immunological non-responders: a case-control study.
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Introduction

Immunological non-responders (INR) exhibit poor

CD4* T-cell count recovery despite achieving
virologic suppression.
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Fig. 1 Case-control study
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The underlying mechanisms of the immunological

non-response are not well-understood.

Objective

We investigated the potential contribution of
transcriptionally-competent “defective” HIV-1
proviruses to poor immune recovery observed
in INR.
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* HIV-DNA and cell-associated HIV RNA (CA HIV-RNA) were extracted simultaneously.

423 HIV-DNA & 116 CA HIV-RNA from IR; and 253 HIV-DNA & 94 CA HIV-RNA from INR were generated using 5’LTR-to-3’LTR
single-genome amplification and sequenced by Sanger sequencing.

* HIV-DNA and CA HIV-RNA viral quasispecies were analyzed with respect of length, quantity, nucleotide sequence and degree of

in-vivo clonal expansion.

Fig. 3. T-cell characteristics and HIV-1 viral load
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Fig. 4. Proportion of near full-length HIV-1
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Four types of HIV-DNA structures:
full length intact (FLI ®), full length
hypermutant (FLH®), full length
with internal insertion (FL INDELO),
and non-FL defective (<10 kb in the
length plot).

Similar median length of both HIV-
DNA and CA HIV-RNA in IR and INR.
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No transcription of full-length
provirus in both groups.

Both groups present with similar
proportion of FL and defective
provirus.

Fig. 6. Proportion of transcriptionally-competent HIV-1 provirus clones
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Higher levels of CA HIV-RNA
(p=0.034), while levels of HIV-DNA
were similar

Comparable proportions of
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Fig. 5. Number of HIV-1 viral protein-coding regions
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proviruses encoding the 13
intact ORFs between IR
and INR.

Most preserved viral
protein-coding regions
were Gag p17 and Gag
p24 and Nef.
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10 transcriptionally-active HIV-1 clones
in § different IRs and 5 transcriptionally-
active HIV-1 clones in 3 different INRs

were identified.

Gag p17 and p24 coding regions were
frequently preserved among the
expanded HIV-1 provirus clones
expressing CA HIV-RNA

B CD4* from INR were lower in number, phenotypically skewed toward
memory, were more activated (HLA-DR(+)), and had higher
expression of CA HIV-RNA.

Absence of full-length intact CA HIV-RNA suggests that direct cell
Killing by ongoing HIV-1 replication is an unlikely explanation for
poor immune recovery in INR.

Other profiles of HIV-1 quasispecies were similar between IR and
INR: Length, levels of HIV-DNA, proportions of FL intact/defective,
HIV-1 genome structure, and degree of in-vivo clonal expansion.

Consequences of increased level of RNA transcripts from “defective”
HIV-1 proviruses have not been fully elucidated.
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