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Developing HIV Cure

Early ART

ART during acute or early
HIV infection, leading to:

* Reduced inflammation and
immune activation

» Limited viral diversification

* Preserved functional immune
responses

* Lower reservoir burden and
complexity

Viral load

Combination interventions:
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Immunomodulatory agents, for
example cytokines, TLR agonists.
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ART-free Viral
Control

ART interruption
followed by:

» Regular monitoring for HIV RNA
in plasma

* Additional monitoring: immune
responses, reservoir size and
composition
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Many pre-clinical studies and early phase trials are conducted in the Global North in

context of subtype B infection

Figure adapted from Deeks et al., Nature Med 2021
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HIV subtype distribution by region
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Impact of HIV subtype on viral persistence

Proviral DNA
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Impact of HIV subtype on viral persistence
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Proviral DNA Cell-associated Spliced HIV-1 RNA
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* non-B HIV-1 subtypes in Ugandan participants
(31% Al, 64% D, or 5% C), subtype B viruses in

U.S. individuals
« Reduced and highly diverse peripheral reservoirs

in virally suppressed Ugandans

Joussef-Pifia S. et al., Retrovirology 2022
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Impact of HIV subtype on viral persistence

Replication-competent HIV reservoir
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Impact of subtype diversity on reservoir decay
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Cure Strategies — latency reversal & reservoir elimination

HIV RNA: unspliced
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Figure adapted from Deeks et al., Nature Med 2021

Challenges

Low LRA potency/tolerability
Poor delivery to target cells, tissues
Single approach ineffective

Combine LRAs with Immune modulation
and therapeutic vaccination to induce or
enhance killing of HIV-infected cells
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Impact of subtype diversity on latency reversal strategies

Diversity in LTR Promoter region
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« Ability to establish latency is attributable to viral LTR

« Differential responses to latency reversal depending on host
cellular environment; transcriptionally active, low
reactivation, delayed reactivation, resistant to reactivation

« Some subtypes may persist in tissue reservoirs (e.g., CNS and
lymph nodes) more effectively

Sarabia et al., Viruses 2019
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Impact of subtype diversity on latency reversal strategies

Diversity in LTR Promoter region
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« Ability to establish latency is attributable to viral LTR

« Differential responses to latency reversal depending on host
cellular environment; transcriptionally active, low
reactivation, delayed reactivation, resistant to reactivation

« Some subtypes may persist in tissue reservoirs (e.g., CNS and
lymph nodes) more effectively

Sarabia et al., Viruses 2019

Fold induction in US HIV-RNA

Fold induction in US HIV-RNA
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Impact of HIV subtype diversity on combined strategies

Immune Modulation and Vaccines

 Differences in HIV protein landscape and immune
evasion mechanisms influence vaccine efficacy across
populations.

Combination interventions:

oNAbs Vaccines CARTools | * DNADS may be more effective in subtypes with more
MY accessible reservoirs

Gene therapy LRAs
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Immunomodulatory agents, for Gene therapy (e.g., CRlSPR/C&Sg)
example oytokdnes, THRadon®®> | o Genetic differences between subtypes can affect the
targeting accuracy and efficiency of editing tools

Figure Adapted from Deeks et al., Nature Med 2021 8PIRHL
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Establish international cohorts of HIV-1 subtype A, C, and D

A/C/D Cohort
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Characterize reservoirs across diverse populations
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WP2
WP6
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Establish non-B HIV reservoir model systems
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Develop and test latency reversal approaches ex vivo
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WP1 Research progress

Reservoir quantitation tools and Non-B HIV Cohort development (Obj. 1 and 2)

Adapted IPDA to assess intact proviral reservoirs in subtype C samples. Buchholtz et al., Virol
J. 2024

Developed SQuHIVLa to detect tat/rev msRNA for specific quantification of inducible
HIV reservoirs (subtype B and C). Hossain et al., Commun Med. 2024

Adapting IPDA and SQuHIVLa for other non-B subtypes (Al, D, inc. HIV-2)
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Adapting IPDA and SQuHIVLa for other non-B subtypes (Al, D, inc. HIV-2)

Cohort of individuals with non-B HIV subtype in NL and Africa

EX-VIVO, Chronic treated HIV, Cross-sectional cohort, (n=33, Enrolling): Subtypes A, B, C, CRF01_AE
CHRONO, Chronic treated HIV, Longitudinal, (n=32, Enrolling): Subtypes B, C, F, CRF01_AE, CRF02_AG

Uganda Chronic treated HIV, Cross-sectional, (planning enrolment): Prevalent Subtypes Al, D

South Africa Chronic treated HIV, Cross-sectional, (planning enrolment): Prevalent Subtype C
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Key take away

HIV subtype diversity and geographic distribution influences disease
pathogenesis, immune responses and treatment outcomes, shaping the
design, development and ultimately implementation of cure strategies.
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