., 2 "HIVPERSISTENCE /ot
¥ " DURINGTHERAPY g

< Reservoirs & Eradlcatlon Strategies Workshop

The TubercuI03|s Assomated Mlcroenwronment Reduces
CD8+ T- Cell Control of HIV at the Site of the Coinfection

Samantha CRONIN
Faculty of Medicine and Health, The University of Sydney
The Centre for Virus Research, The Westmead Institute for Medical Research

i 3 /: * oy - ¥ : " . R
Y L i =) g L2

TS
WWW. h|v-per5|stence com



HIV PERSISTENCE

DURING THERAPY CONFLICTS OF INTEREST

rs & Eradication Strategies Workshop

No conflicts to declare

www.hiv-persistence.com



waverewy - Community Summary

The Problem:

Coinfection with
tuberculosis In
people living with
HIV results In
worsened clinical
outcomes, but the
mechanisms behind
this are poorly
understood

Our Research:

We have genetically
analysed HIV
sequences in
people experiencing
coinfection, as well
as the functionality
of CD8+ T cells at
the site of the
coinfection
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Why it matters:

We need a deeper
understanding of the
iImmunological effects
of coinfection to inform
Immune-mediated
curative approaches
and to improve clinical
outcomes
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Mycobacterium tuberculosis
(Mib) is a bacterial infection
which primarily affects the

lungs \ l \\s o
90% of Mth infections enter T \
®_©O

a latent, non-infectious state 14 milli e i
. O miliion peopie live
where the bacteria is 50 ith both HIV and TB (sewnor

contained in a granuloma etal., 2010)
(Gideon & Flynn, 2013)

People living with HIV are

18 times more likely to

experience active TB
10% of latent Mtb infections disease wHo, 2020)

will reactivate because the

granuloma breaks down
(WHO, 2024)
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ourne iy | My cobacterium tuberculosis and HIV Coinfection

\/ N\ N 25% of HIV related

e \ deaths are attributed to
o tuberculosis disease wHo,

14 million people live 2024)
with both HIV and TB (Getahun
etal, 20100
People living with HIV are |_|tt|e IS known
18 times more likely to
experience active TB abOUt the effeCt

disease (wHo, 2020)

of TB disease on
HIV persistence
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orne ey | Studying the effects of Concurrent TB on HIV Persistence
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Little is known | -

about the effect of
;TB disease on HIV

® ® ® 8 participant cohort
M fom Argentina

¢ RN
(
\ 7

 persistence
e | A 00 60 A0
4 participants living with HIV 4 participants living with HIV and Mtb
Parameter

Mean age (range) 35.5 (30-43)

3 (75%)
2.33 (1-4)*

*Note: 1 participant had been on ART for 8 years but had a
detectable viral load at the time of sample collection

Male (percentage)

Mean time on ART in
months (range)

Mean viral load (range) 836 (257-1180)

Mean CD4 count
(range)

235 (109-362)
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8 participant cohort from
| Argentina

Hiener et al., 2017: Identification of Genetically Intact HIV-1 Proviruses in Specific CD4* T Cells from Effectively
Treated Participants

www.hiv-persistence.com



oreherry | The Systemic Effect of Concurrent TB on HIV Persistence

Strategies Workshop

000
Al A Ad 0
HIV Only

[7 Intact M Defective Intact M Defective

p

Sequences: 157 Sequences: 155
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 Pleural TB is more common in ] ,,,:"‘""
_ 1x10°-
PLWH £ ¢
. . = ®
- Pleural effusion contains high g 1x10°+
HIV titres S
L 1x1024 ./7//
1x10" -
—
Toogsietal., 2001 Plasma Pleural
Collins et al., 2002 Effusion

Toossi et al., 2003
www.hiv-persistence.com
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1%107 - : o
Voat
_ 1x106{ o7 -
£ ‘ What leads to the higher
§ T s viral load seen in pleural
= -:’:':’/ =
T 1x102{ 7/ fluid?
11019/
p
Plasma  Pleural
Effusion
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purinererary - Method: PRLS for RNA Sequencing
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Plasma viral load: 309 909 copies/ml
Pleural effusion viral load: 10 000 000

copies/ml
Participant was not on ART at the

time of sample collection

Participant living
with HIV and
Tuberculosis
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*Fisher et al., 2022 Plasma-Derived HIV-1 Virions Contain Considerable Levels of Defective
Genomes
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Concurrent TB and HIV at the Site of the Coinfection

Mononuclear Cells from Blood

LTR_ || gag

J

i w A
Clipa -
[ [ | e '

pol

n=65 ~

LR

929

pol

RN




=DECEMBER 10-13, 2024

DuRmeTarRAey | Concurrent TB and HIV at the Site of the Coinfection
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: FORT LAUDERDALE

s T — a7 w A A 0 R i = tat _—4 [T
ey o A e o A [T
[ pol | @er [ env [ pol | [¥Bf H =11 2 —

‘Mononuclear Cells from Blood Mononuclear Cells from Pleural Effusion

Ml Defective (LID) M Defective (INV) B Hypermut Frameshift/Stop codon Intact Hl Defective (LID) M Defective (INV) B Hypermut Frameshift/Stop codon Intact

Intact Intact — Defective

Defective

www.hiv-persistence.com



bormeTaeRary | Concurrent TB and HIV at the Site of the Coinfection

Reservoirs & Eradication Strategies Workshop

Mononuclear Cells . .
from Blood N .
S - s w A . ¢
iz o A O .
I R S —L — °

Mononuclear Cells c
from Pleural . °
Effusion ° y *
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bormeTaeRary | Concurrent TB and HIV at the Site of the Coinfection
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Mononuclear ,
Cells from If there’s no

Pleural Effusion compartmentalisation, why
are there more genetically-
intact proviruses in the
pleural fluid?
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If there’s no compartmentalisation, why are there
more genetically-intact proviruses in the pleural
fluid?

Hypothesis: The CD8+ T cell-mediated anti-HIV
response is impaired at the site of the coinfection.

www.hiv-persistence.com



bormeTatraey . Method: CD8+ T cell Activation in the Presence of TB-PE
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. Pleural effusion isolated from
people with pleural tuberculosis e Flow cytometry
— analysis of
R @ activation markers
. : =2
. — ( r\u 260 400 600 800 1000
Healthy donor CD8+ T cell CD8+ T caell Bulk RNAseq Analysis
blood isolation activation +/-
TB-PE
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burneThcrary | Result: CD8+ T cell Activation is Downmodulated by TB-PE
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Pathway analysis of
pathways associated with
CD8+ T cell activation

Activated CD8+ T cells vs regulg%gi;i\g_ GeneRatio
Activated CD8+ T cells + TB-PE cytokine production @ 005

immune effector.

s @ | @oo
) receptor signaling
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g
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10 Signaling pathway
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.
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1 54, .
J oLINCOOBf&.‘ifbd’ N
. .
[
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l 10 chemokine—-mediated
0

leukocyte migration-
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(O

adaptive immune .
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G protein—coupled
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down
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Result: CD8+ T cell Activation is Downmodulated by TB-PE

Activated CD8+ T cells vs
Activated CD8+ T cells + TB-
PE
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Pathway analysis of
pathways associated with
CD8+ T cell activation

% CD69 + cells

positive
_ regulation of -
cytokine production

GeneRatio

immune effector.
process

receptor signaling._
pathway via JAK-STAT

cytokine—mediated .

Signaling pathway .
response to. ’ .0-25
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chemokine-mediated . . p.adjust
signaling pathway
0.04
leukocyte migration- .
0.03
adaptive immune _
P @ 0.02
G protein—coupled 0.01

receptor signaling-
pathway

www.hiv-persistence.com

%k %k %k k
100 - . 100
xS ) ‘~ ““““““
75 o 754 & 7°
[¢}] Q ‘\
() .‘\.“‘
+ N8B
50 - g 50 - \\\ \E:&\(/
n /\ \‘\\\\
O ‘\\)-:: \\\ W
s:::~ \\::;:‘
[ S— \*:"
0 T 0 T
Ctrl TB-PE Ctrl TB-PE
3 0 _ %k 3k
v e
® o
© 204 o3
+ \\\ §\\\
(14 N\
Q
5 10
T
N
0

Ctrl TB-PE

*p<0.05, **p<0.01, ***p<0.001



DRNeINEEA | Method: Assessing CD8+ T cell Functionality in the Presence of TB-PE

Reservoirs & Eradication Strategies Workshop

Pleural effusion isolated from
people with pleural

tuberculosis
i (" wcD107alb )
a-IFNy

oa-TNF o
PBMCs isolated Cells stimulated Markers of CD8+
from a person with HIV peptides T cell functionality
living with HIV +/- TB-PE assessed after 14

days of expansion
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Pleural effusion isolated from a
person with pleural tuberculosis

a-CD107a/b
a-IFNy

o-TNF o
CD8+ T cells are

PBMCs isolated Cells stimulated Markers of CD8+ co-cultured with
from a person with HIV peptides T cell functionality b
living with HIV +/- TB-PE assessed after 14 HiV-infected CD4+
: T cells
days of expansion \ j
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CD8+ Effector CD8+ Effector (TB-PE)
CD4+ HIV+ CD4+ HIV+ CD4+ HIV+

10 3 104 10 5 o 10

HIV-p24
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S *p<0.05
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e Tierary | Conclusions

&

® .. »
_’~ﬂ~_’(€§

sl% S0 ‘g&\
et
1. The HIV infection 2. More genetically 3. TB-PE reduces
frequency in intact provirus effector
PBMCs from people identified at the functionality of
living with HIV and site of the HIV-specific CD8+ T
TB is higher. coinfection. cells

The tuberculosis-associated microenvironment impacts CD8+ T cell
functionality, leading to reduced viral control at the site of the
coinfection.
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