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Summary of the global HIV epidemic, 2021

People living with HIV People acquiring HIV People dying from HIV-
in 2021 in 2021 related causesin 2021
38.4 million 1.5 million 650 000
fotal [33.9-43.8 million] [1.1-2.0 million] [510 000-860000]
Adults 36.7 million 1.3 million 560000
(15+ years) [32.3—41.9 million] [990 000-1.8 million] [430 000-740000]
Women 19.7 million 640000 240000
(15+ years) [17.6-22.4 million] [480000-870000] [180000-320000]
Men 16.9 million 680000 320000
(15+ years) [14.6—19.7 million] [500 000-920000] [250 000—430000]
Children 1.7 million 160 000 98 000
(<15 years) [1.3-2.1 million] [110 000-230000] [67 000-140 000]
Source: UNAIDS/WHO estimates

Updated: July 2022 . World Health

/¥ Organization



What we don’t know

“ — m =) HIVTRANSMISSION

=) HIVPROTECTION

= HIVSUSCEPTIBLE




Molecular clues to susceptibility: Foreskin
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Understanding the yin yang of HIV susceptibility in
the MGT

“Anti-viral”

HIV susceptible

1. Cell states and phenotypes
2. Impact of viral factors e.g tropism

3. Inducers of susceptibility e.g STI’s ﬁ F
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Investigation of Factors
associated with HIV susceptibility
in the MGT tissue

Host Factors
Impact of aSTI on molecular factors

Cellular factors associated with HIV susceptibility

Viral features
Viral tropism



Host Factors
Impact of aSTl on molecular factors

Effect of asymptomatic STI's on the foreskin proteome

What role do asymptomatic STI's play on HIV
acquisition?
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Perhaps find targetable pathways to mediate prevention


Symptomatic sexually transmitted infections (STIs) such as syphilis and Herpes simplex virus type 2 (HSV-73 2) are known to increase the risk of HIV acquisition and transmission due to the high levels of 74 inflammation and the formation of lesions in men and women 12–15. Chlamydia trachomatis (CT) and 75 Neisseria gonorrhoeae, (NG), which are common asymptomatic STI (aSTIs), can cause other 76 reproductive health 16,17. In the FGT, aSTIs have been shown to increase local inflammation18,19 which 77 appears to increase the risk of HIV acquisition 20,21. Mechanistically, aSTIs have been shown to be 78 associated with the influx of HIV target cells into the FGT of HIV uninfected women22 . Supportive 79 evidence from in vitro data has shown that Chlamydia trachomatis enhances HIV replication in co-80 culture 23,24. We have also previously shown that CD4+ T cells, being HIV target cells, can migrate into 81 the inner foreskin in response to inflammatory chemokines25. However, there is paucity of direct 82 evidence of the effect of aSTIs on the molecular events in the foreskin 
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aSTI significantly alter the FS proteome
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Functional enrichment of GO terms involving IL12 in
aSTI| proteomes
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asS || driven pro-inflammatory signature meaiated by
IL12 in MGT tissue?
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Enrichment of GO terms for barrier function in aSTI-
proteomes
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Multi-modal effects of aSTI on HIV susceptibility in
MGT
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Host Factors

Cellular factors associated with HIV susceptibility

Cellular factors impacting HIV susceptibility in MGT
tissue

What role do myeloid cell subsets play in HIV
acquisition?
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Polarisation and activation of myeloid cells on HIV acquisition





Cellular factors impacting HIV susceptibility in MGT
tissue

What role do myeloid cells play in HIV acquisition?



Infection of spontaneously migrating foreskin
cells
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Myeloid cell characterization
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Infectious Molecular clones (IMCs)

pBR_HIV-1 M NL4-3 (X4)
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Quantification of FS Myeloid subsets in 25 HIV
aSTI™ individuals
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Ex vivo HIV infection of FS cells incremental with time

and inhibited by Maraviroc
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Infection variable in participants
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Take out viral factors from Cellar part
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Ex vivo HIV infected macrophage-like cells
computational analysis flow
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|dentification of unsupervised macrophage cell subsets
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|dentification of differentially infected macrophage cell
cubsets
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CD206*CD11c*CD14-CD45* CD4* macrophage cell
subsets more frequent in HIV infected
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HIV infection
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Summary

e Differential ex vivo HIV infection of subsets and cells states
e CD206*CD11c*CD14CD45-
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Viral features
Viral tropism

Viral features impacting HIV susceptibility in MGT tissue

What role does viral tropism play in different cellular FS
subsets?
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Polarisation and activation of myeloid cells on HIV acquisition





Impact of viral tropism on ex vivo HIV infection

Foreskin
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Secreted nanoLUC releasing virus constructs
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Human
Monocyte
derived
Macrophages

Human
Primary foreskin
cells
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p24 expression in granulocytes and lymphocytes with different viruses
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Proportions of p24+ lymphocytes and myeloid cells infected using different HIV strains. Foreskin [ymphocytes
and myeloid cells were infected using the cell suspension model with different viruses; NL4-3 viruses (X4-CS105

R5-CS108, mCherry), Subtype C TF viruses (CS596, CS769) and Subtype CC (CS642). Statistics were generated
using ANOVA to compare HIV infection in foreskin lymphocytes against foreskin granulocytes.
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Biopsies— HIV Clade B
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Interplay of Host factors associated with HIV
susceptibility in the MGT

Viral factors

Cellular factors

Molecular factors
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Summary

“Anti-viral”

HIV susceptible

1. aSTI 1. Barrier function proteins

2. Myeloid cell activation and 1L12 2. Innate Immune proteins

mediated immunology Th1? o
&Y 3. Protective immune subsets

3. Host proteins sequestered by HIV
HIV target cells
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