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* Intact proviral DNA assays (IPDA) are high-throughput
methods to quantify intact and defective HIV proviruses.

» IPDAs provide estimates of rebound-competent HIV
reservoir during suppressive ART.

* Most IPDAs aredesigned for subtype B and can have up
to ~28% false negative rate due to polymorphisms in the
primer/probe sites, even in subtype B samples’

* The cross-subtype IPDA (CS-IPDA) was designed to
tolerate genetic variation across subtypes A, B, C, D and
CRFO1_AE,? and here we utilized on Kenyan pediatric
cohorts.

* The Cross Subtype Intact Proviral DNA Assay (CS-IPDA) is
a multiplexed digital droplet PCR23
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« Three HIV genomic regions are probed (gag, pol, and env)
to quantify intact and defective proviruses

Triple-positive droplets estimate intact provirus copies
Single- and dual-positive droplets estimate defective
proviral copies

Y genome

CSPDA probe binding sites: *

« We applied the CS IPDA to PBMCs collected during ART
from 191 children living with HIV in Kenya, where subtypes
A, C, and D are prevalent.

« Samples were tested in >3 replicates and included if >1e5
cells were tested (median: 4.2e5, range:1e5 - 4.3e6) and if
shearing index was <40% (median 3%, range 2% - 31%).
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Example droplet plots

Examples with no detectable intact provirus, but all three genomic regions were detected (10.7%, 75/696)
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Failure to detect one of the CS-IPDA targets
is rare in tested samples
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« Across 696 samples collected longitudinally from 191 ART-treated
children, there was median 1.4e3 defective (range: 0 — 6.8e4) and
145 intact (range: 0 — 5.2e4) HIV DNA copies per million T cells.

* In 91 (13.1%) samples, no intact proviruses were detected, which
could indicate intact levels truly below detection or false negatives
due to primer/probe mismatches.

* In 75 (10.7%) samples, intact HIV DNA was undetectable - but all
3 genomic targets were detected in the defective proviral
population (in single- or dual-positive droplets), suggesting the
negative intact result was not due to polymorphisms causing
failure of the PCR to detect a region of the provirus.

* In only 16 (2.3%) of the 696 samples tested, the CS-IPDA failed to
detect any signal for one of the targets, likely due to
polymorphisms in the primers and/or probe binding sites.

« illumina sequencing of the gag region found polymorphisms in the
probe or primer binding sites from samples with no gag detected.

Forward prmer

s TN 1T
amcnmm 71

0go plots hw/ dlveVSI in HIV. sequenoes in the LANL HIV data base across
blndmg sites for the gag targel subtype B and non-subtype B
ce to account for diversity are shown in the first row, Exampl% of sequenced participant sarrp!es are
shcwn belcw with mismatches to the CS-IPDA sequence shown in red and matches shown as dashe:

the IPDA primer and probe
sequences. Changes in me CS-IPDA primer

Conclusions

The CS-IPDA has a very low false-negative rate due to PCR
failure in samples from Kenya, where the most prevalent global
subtypes circulate, suggesting it effectively tolerates diversity
across multiple subtypes
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