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The latent reservoir in resting CD4+
T cells Is the major barrier to cure
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Slow decay of the reservoir
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Plasma HIV RNA
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These delayed rebound
cases prove that HIV can
persist in a latent form for
years and then begin to
replicate
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Biomarkers for HIV persistence
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Suboptimal environment for HIV-1
transcription facilitates latency
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Biomarkers for HIV persistence
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An assay for latently infected cells
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Infected cell frequency

Viral outgrowth vs PCR assays
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Non-induced proviruses
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ART Initiated in chronic infection
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ART Initiated during acute infection



Landscape of HIV proviruses

ART during chronic infection
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QVOA, intact, and total proviruses
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* Are they replication-competent?
* Can they be induced Iin vivo?
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Replication capacity of intact non-
iInduced proviruses
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QVOA, intact, and total proviruses
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°*Each round of stimulation induces additional proviruses

*A single round of maximal T cell activation does not induce all latent
proviruses

°*The number of intact proviruses provides a much more accurate upper
limit on reservoir size than standard DNA PCR assays

*We need a scalable assay for intact proviruses to guide clinical trials of

cure strategies Ho et al Cell, 2013

Bruner et al, Nat Med, 2016
Hosmane et al, JEM in press



Best assay for latent reservoir?

Total infected cells

DNA PCR for gag
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Best assay for latent reservoir?

Total infected cells

DNA PCR for gag
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ddPCR assay for
Intact proviruses

Extract DNA from

Take blood from
resting CD4+ T Cells

HIV+ patients
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Sample results on patient samples

one probe two probes
binds both intact, hypermutated intact, hypermutated (unlabeled)
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vpu rev
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Expanded clones with major defects
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Clonal expansion detected by

Integration site analysis

O Integration sites O Integration sites in
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Proliferation of infected cells

* Antigen drives T cell proliferation Y.
but also induces viral gene @ *6341'
expression. Productively R
infected cells die quickly.

* Cytokines like IL-7 can drive .
homeostatic proliferation of memory @ <
T cells, possible expanding the
reservoir, but may also reverse
latency.

@



Fundamental assumption of cure

strategies

* Generation of new latently infected cells is
completely stopped by ART

* Therefore, reductions induced by curative
strategies are stable

* Repeat cycles may lead to cure
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Independent isolates of replication-
competent HIV with identical sequence
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Hypotheses to explain
identical Isolates

Clonal expansion



Number of occurrences
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Expanded cellular clones account
for the majority of the reservolir
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Slow decay may reflect more rapid
decay balanced by proliferation
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Free PlasmaVirus — a
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ToOutgrowp  —o Patient 209
npala Time post entry 200 400 500 600+
7 (days)

* Predominant plasma clones wax
and wane over time

* Consistent with antigen driven
proliferation rather than a
general homeostatic process or
a cell autonomous proliferative
stimulus based on integration
site
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Log reduction in

latent reservoir

Time to rebound
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Strategy for unbiased analysis
of proviruses

[T 1 [_oag | VT tat 1 ERd
[Jvpu rev 1 ]
| pol | 0 env |
vpr
Plus strand

Minus strand

Step 1: Outer PCR from U5 to U5

v v

Outer PCR- 9,064 bp

Step 2: gag and env inner PCRs to confirm clonal dilution

Step 3: Subject all wells to 6 inner PCRs, regardless of positivity for gag or env inner PCRs
I A - 4,449 bp |
I B-5793bp

|
C - 6,385 by
. D-4.778 N

Step 4: Visualize PCRs on a gel and directly sequence products to determine whether a provirus
Is genetically intact or defective




Methods

Adel

A del

Step 4: Visualize PCRs on a gel and directly sequence products to determine whether a
provirus is genetically intact or defective

T T

env- 2,841 bp

C - 6,385 bp

KB06 E38PO6F12 KB10 E39P16H02 2286 _E57P07G04



