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Sequencing HIV:
Significance and Impact

Www.hiv-persistence.com




Circulating virus

Active HIV replication Antiretroviral drugs suppress HIV HIV rebounds after cessation of
replication to undetectable levels therapy
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Where does HIV Persist
During Therapy?

What cell types and cellular mechanisms
contribute to persistent HIV during
effective therapy?

Which cells contain genetically intact
“replication-competent” HIV?

To help answer these questions full-length
HIV DNA sequencing methods have been
developed.
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High number of genetically-intact proviruses identified during pretherapy

Thai Red Cross AIDS Research Center
nN= 681973576770 625834705844 60 6566 21 40 43 38 47

Untreated HIV-infected Participants
full-length HIV DNA sequencing of
CDA T cells from peripheral blood
(AE subtype):
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Majority of proviruses are genetically defective during ART
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Genetically-intact proviruses are unequally distributed in CD4+ T cell subsets
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Parallel analysis of transcription, integration, and sequence of single HIV-1 proviruses
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Proviral landscape in T cell subsets

We analysed 2730 near-full-length HIV-1 proviral sequences from:

« 24 ART supressed participants

° TN’ TCM’ TTM and TEM CD4+ T'Ce”S

« On ART 2-22 years

Compared the genetic landscape of persistent

HIV-1 between these cell subsets
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The proviral landscape is different between subsets
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Nef may protect cells from clearance
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Active HIV replication Antiretroviral drugs suppress HIV HIV rebounds after cessation of

replication to undetectable levels therapy
How do Plasma

START sToP

Virions Contribute to
Persistent HIV?

1) How does pre-therapy
plasma-derived virions
contribute to the HIV
reservoir in cells?

Circulating virus

.. . 2) What does rebound virus
Pre-therapy virions Rebound virus look like and which cells

plasma-derived HIV RNA plasma-derived HIV RNA contribute to this rebound

virus?
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PRLS (plasma-derived HIV-1 RNA using long-range sequencing) Assay
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Defective genomes are found in plasma of untreated participants

- PRLS analysis of 8 participants during
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Viral rebound during multiple analytical treatment interruptions
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HIV RNA sequencing HIV clearance assay
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Viral load (copies/mL)

Participant P3

(genetically-intact sequences only)
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Tree topology and compartmentalization analyses (Tree-
based: Bayesian model and Distance-based: Wrights: F;)

No obvious separation of sequences from individual
timepoints

Some small groups of pre-ART and R3 sequences
clustering separately (p=0.002)

R1 and R2 sequences intermingled with other
sequences (p>0.1 for all)

Overall low evidence for compartmentalization by
timepoint
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Participant P5

(genetically-intact sequences only)
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* Some groups of viral sequences cluster separately
between pre-ART and R1 (p<0.0005)
- But overall the viral sequences from pre-ART,
R1 and R2 group together

e Strong evidence that the virus identified during R3 is
genetically-different to the virus replicating prior to ART
and the virus identified during the 1%t and 2"d rebounds
(all p<0.0001)

What host and virological factors are contributing to the
lower viral load and delayed viral rebound?
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Conclusions

1) There is a difference in the proviral genetic landscape between cell subsets of memory CD4+
T cells.

2) Genetically-intact proviruses appear to be concentrated in specific memory T cell subsets.

3) Cellular proliferation contributes to HIV persistence during therapy; cells which are more
proliferative contain more genetically-intact HIV.

4) Many proviruses are transcriptionally active; which allows the immune system to target these
proviruses; however rapid cellular turn over rates counteract this host immune pressure.

5) Not all virions in the plasma are infectious; in fact up to 45% are defective.

6) Investigating the interplay between the virus and the host immune cell response will provide
insights as to how some HIV-infected individuals control HIV during an analytical treatment
interruption.

7) Understanding the viro-immunological mechanisms contributing to viral control will identify
new therapeutic strategies to enhance the clearance of HIV-infected cells.
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COMMUNITY SUMMARY

 What does near full-length sequencing of HIV DNA and RNA tell us
about HIV persistence?

« Most proviruses are defective. However, specific cellular
mechanisms such as a short half-life and greater proliferative
potential contribute to the maintenance of genetically-intact and
potentially replication-competent HIV. In addition, expression of
some viral proteins support genetically-intact provirus.

« Conduct viro-immunological studies to further understand the
mechanims contributing to post-treatment control of viremia.

Www.hiv-persistence.com
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HIV persistence due to cellular proliferation
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CD4+ T cell subsets exhibit unique qualities that influence the proviral landscape
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Sequencing HIV RNA during an analytical treatment Interruption
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For 3 participants undergoing an ATI, phylogenetic analyses revealed an ATI plasma-derived
sequence was 100% identical to a cluster of pre-ART plasma-derived sequences and PBMC-
derived sequences.
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