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A better understanding of the early HIV
transmission events is vital for development
of a vaccine and more targeted therapies

NO vaccine or cure
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What are the early determinants in HIV infection?

Aim to explore dynamics between HIV and immune cells

in tissue during transmission
Collaborations with Clinicians

Access to every tissue exposed to HIV
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What are the early determinants in HIV infection?

Aim to explore dynamics between HIV and immune cells
in tissue during transmission

Collaborations with Clinicians

anorectal tract
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What are the early determinants in HIV infection?

Aim to explore dynamics between HIV and immune cells
in tissue during transmission

Collaborations with Clinicians

anorectal tract
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Detecting HIV interacting with target cells in situ
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Detecting HIV interacting with target cells in situ

We wanted to explore the diversity and distribution of
immune cells in lymphoid aggregates

We wanted to investigate how the composition of the
lymphoid aggregate changes during HIV transmission
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Increasing our parameters!!!

Imaging mass cytometry
37 parameters + HIV RNA
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User-friendly & end-to-end analysis pipeline

Raw Image: Poor Segmentation Registered Image: Better Segmentation

Part 1: Cellular Pt 2 R

Segmentation

Outline cell borders in
the image
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Part 2: Extract Cell . Marker #1
Features Measuring arker . .
marker Marker 2 Using spatial maps
] to calculate distance
Determine each cell’s expression Marker #3 metrics
characteristics in each cell Marker #4
l Workflow:

Part 3: Cell

Using user-friendl E -; E
Annotation Cell type #2 g vy : =
software to classify i ‘
Classify the types of ° and visualise cell
cells present : populations
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20 immune populations identified in the LA
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Unlabeled microscope image

Myeloid cell subsets,
B cell including dendritic cells
subsets (dispersed throughout)
(located
centrally)

T cell subsets
(located
peripherally)
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Langerin* cDC2 Traffic HIV to the centre of LAs

Langerin+ cDC2 cells carrying HIV are more localised

toward the centre of the LA (p = 0.0429)

Radial Distribution of Langerin Positive cDC2s
in HIV Positive and Negative Cells
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Physiologically relevant human in situ transmission model

An end-to-end analysis pipeline for imaging mass cytometry analysis, focusing on improving cell
segmentation, tissue compartmentalisation and user-friendly application.

Lymphoid aggregates are:
 Aviral sanctuary during early HIV transmission

* A dense and diverse microenvironment containing several immune subsets in organised
compartments

 Asite of rapid HIV trafficking, notably by subsets of dendritic cells such as Langerin* ¢cDC2



Development of mucosal vaccines
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What are the early determinants in HIV infection?

Aim to explore dynamics between HIV and immune cells
in tissue during transmission

Bgpdthtés isel th trvisdé tnans $eotd Fedéd isvdyoypis adbtie site of infection Simian Immunodeficiency
Virus Model
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Langerin* cDC2 Traffic HIV to the centre of LAs

Langerin+ cDC2 cells carrying HIV are more localised Langerin
toward the centre of the LA (p = 0.0429) Untreated [ B S e T
sample [SE 2 \ iy
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HIV primarily interacts with dendritic cells
Not CD4+ T cells!

lterative fluorescence microscopy
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cell types (C)

CD11c HIV CD4

DAPI

HIV CD4

A cell with HIV was found to
cluster more frequently with
SpicyR othﬁlr target cells
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Lymphoid aggregate play a substantial role in
early HIV transmission Svpewy

30 minutes post-exposure accumulates in

',

lymphoid aggregates
FXIlla E-Cadherin

LAs are poorly understood
(aka Lymphoid follicle)

Likely related to tertiary
lymphoid structures

Composition and purpose in
unaffected tissues unexplained
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Lymphoid aggregate play a substantial role in
early HIV transmission

WGy, HIV rapidly
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Lymphoid aggregate play a substantial role in

early HIV transmission
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HIV rapidly
accumulates in
lymphoid aggregates

CD4+ T cells and
dendritic cells with HIV
were accumulating
around lymphoid
aggregates

HIV+ dendritic cells
accumulate at the
centre of the lymphoid
aggregate
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Lymphoid aggregate play a substantial role in

early HIV transmission
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HIV rapidly
accumulates in
lymphoid aggregates

CD4+ T cells and
dendritic cells with HIV
were accumulating
around lymphoid
aggregates

HIV+ dendritic cells
accumulate at the
centre of the lymphoid
aggregate

HIV may reach the
submucosathrough
the lymphoid
aggregates
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Early dynamics of HIV transmission

. | Cross-compartment . .
° DC migration and . ° °
o HIV co-localization ° . e

9@ o ® % Viral trafficking to
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* Multi-cellular immune
cluster formations
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4 Submucosal macrophage
@@)@ migration and HIV co-localization

HIV entry into submucosa
via lymphoid aggregates

Summary

Physiologically relevant human in situ transmission
model

HIV interacts with all 3 target cells in human gut tissue
within 2 hours

HIV localises to dendritic cells in mucosal tissues

HIV causes it’s target cells to form clusters, inducing
rapid viral transfer

Lymphoid aggregates appear to be an early viral
sanctuary
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