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HIV Cure or Remission - Definitions

* Cure: complete removal of intact and rebound-
competent virus.

e Remission: durable control of virus in the absence of
any ongoing ART (also called “functional” cure)

Deeks et al, Nature Medicine (2021)



HIV Cure or Remission - Considerations

Why?

* HIV morbidity, despite
ART

e Stigma

e Sub populations with
adherence challenges

e Decrease transmission
rates

* Costs: global and long
term

Challenges?

e HIV latency

Involved mechanisms not
fully understood

* Sanctuary sites

e Lack of biomarkers of viral
rebound

* Lack of accurate assays

* Immunologic dysfunction

e T-cell dysfunction and
exhaustion

* Compartmentalization
* Immunoescape

s it possible?

e Several cases of cure post
bone marrow
transplantation

* 1% are natural controllers

* 5-10% treated early
become Post-Treatment
Controllers (PTCs)

Ndung’u, McCune and Deeks, Nature 2019




Persistence of latent viral reservoir

HIV infection is characterized by | Antiretroviral drugs are capable of
high levels of circulating viruses in | suppressing HIV to undetectable
the blood ‘ levels

Circulating virus
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Infected resting CD4+ T-cells decline with an
estimated t,, of 3.6 years
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The Reservoir: rare, heterogenous and poorly
naracterized cells

®)

 Established early after infection
* Rare, long-lived memory CD4 T-cells
* No surface marker, thought to be transcriptionally quiescent

* Abundance of defective proviruses complicates efforts to quantify
and characterize the reservaoir.

Caskey et al, Idweek 2022



Rapid Seeding of the Viral Reservoir Prior to
SIV Viremia in Rhesus Monkeys
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Persistence of latent viral reservoir
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Size and location of latent viral reservoir
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HIV Cure/Remission studies - Basics
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Shock

- HDACI
- TLR agonists
- PKC agonists

N\

-

Kill

- bNADs
- CTLs (immunization)

/ - CAR T-cells

HIV cure

Block and Lock

- anti-Tat (didedhro-Cortistatin A)

- Cyclosporin A

- Bi-specific antibodies

Gene therapy

- Defective receptors (CCR5delta32)
- CRISPR/Cas9 cuts provirus




Latency reversing Agents (LRAS)
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Shock and kill (and control?)

‘Kill’ and reduce the
reservoir with

‘Shock’ with combination
therapy e.g. HDACI, TLR
agonists etc.
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Immune-mediated killing of infected cells

Video S3:
target is killed and permeabilized

elapsed time (hr:min)

CTL
Permeabilized
2G12 CDAT cells

(GP120 V3)

Rossignol et al, JID, 2021
Foley et al, PLoS One. 2014



Latency Reversing Agent + NK-cells + Monoclonal
Antibodies significantly reduce reservoir cells
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The HIV reservoir is diverse with heterogenous
neutralization susceptibilities
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nitope specificity of known broadly neutralizing

V1/V2
PGDM1400, PG9,

CAP256.VRC26.25, =~ =

PG16 etc.

CD4-binding-site

VRCO01, 3BNC117,
VRC07-523LS, N6,
B12 etc.

V3-glycan specific
PGT121, 10-1074,
2G12, etc.

MPER: 4E10, 10ES8, etc.

ntibodies to HIV-1 envelope

Coverage (%)

1009 .NE @®:ocs O
@vrcor
801 ' Le @vrco
.:uia 11111
204 . .PG;B
ppppppp 0
111111 :
7 o PGT§121 ‘°"
4 L @rcrize .?AN::H&
°? o Ost
ccccccccccc §.25
501
.sso
4 Ouaz
301 :
0191
201
1019
0 : : . .
0.001 0.01 0.1 1 10

Potency (medium IC50 pg/ml)

Euler et al, Front. Immunol., 2012, Wu et al., Science 2010; Scheid et al., Science 2011; Walker et al., Nature 2011; Mouquet et
al., PNAS 2012; White et al, PLoS Pathog, 2009, Dennis Burton, slide couresy John Mascola



Article

Prolonged viral suppression with anti-HIV-1
antibody therapy
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nature medicine
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Ad26/MVA vaccine strategies in infected macaques
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Number Positive Subpools
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Monday, March 14, 2022

NIH launches clinical trial of three mRNA HIV vaccines

Phase 1 study is among first to examine mRNA technology for HIV.



Bi-functional Antibodies (e.g. bind
HIV and CD3/CD8)
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Genetically Engineered T cells

Chimeric Antigen Receptor %

(CAR)Tcells HIV-infected cell

with surface
expression of
HIV envelope

Single chain variable fragments
derived from bNADbs

Liu et al, J Clin Invest. 2021, Slide curtesy CUREiculum
NCT04648046; NCT03617198; NCT04863066; NCT01013415
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ndividuals with presumed
HIV cure/remission
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Stem Cell Transplantations

Timothy Ray Brown

"The Berlin Patient”
March ||, 1966 — September 29, 2020

9 Adam Castillejo
"-.,;i# “The London Patient”
™

Donor: CCR5 A32 homozygous Donor: CCR5 A32 homozygous
Recipient: CCR5 A32 heterozygous Recipient: CCR5 Wild Type
Acute myelogenous leukemia Hodgkins lymphoma

Two stem cell transplants One stem cell transplant

Total body irradiation No irradiation

Full intensity conditioning Reduced intensity conditioning
T cell depletion with ATG T cell depletion with aCD52
Mild GVHD* / 100% chimerism Mild GVHD* / 100% chimerism

*GVHD = Graft Vs. Host Disease Slide credit: CUREiculum



The role of Stem Cell Transplantation in the “Cure”
of HIV infection

o A reasonable approach for PLWH who require SCT for the
treatment of malignancies

o The risk, morbidity and expense for the average PLWH who is
virally suppressed outweighs the potential benefits

o Not scalable for tens of millions of PLWH

o If we could maintain people without HIV with leukemia in CR
with a single pill a day, would we be doing SCT?



Gene Modification: Targets and Strategies

" Enhance anti-HIV immune responses
" Engineer uninfected cells to be resistant to HIV

= Directly eliminate the virus itself

Delivery of gene therapy remains a major challenge:
> ex vivo (gene editing of cells outside the body) or in vivo (gene editing in the body)

Slide credit: CUREiculum



Gene Modification Strategies

DNA sequence

/ \ Therapeutlc DNA

DNA sequence disrupted Edited DNA sequence
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Gene editing for HIV Cure: example of site-specific platforms

Transcription Activator-like © TAL-effectors
Effector Nucleases (TALENs)  Zinc Finger Nuclease CRISPR-Cas9__complexes
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lllustration Credit: Grace Hsu, MS, CMI, Scientific Animation, Animation Lab:
https://animationlab.utah.edu/



Modification Occurring Outside the Body ‘Ex Vivo'

1. Collect cells from patient
Isolate T-cells from leukapheresis or BM bx

le CCR5 wildtype @A&O *
le CCR5 A32 positive
%3. Expansion of gene-
edited T-cells

4. Re-infuse back
into the patient



Modification Occurring Inside the Body ‘In Vivo’

Vectors

Nanoparticle q

Liposome

NCT05144386: Study of EBT-101 in Aviremic HIV-1 Infected Adults on Stable ART Slide credit: CUREiculum



Ethical considerations of HIV “Cure” research

Expand community/stakeholder engagement and capacity building

Develop HIV cure research with equity, representation, and
scalability considerations

Establish standards for safe conduct of clinical research

Integrate social, behavioral, and ethics research as part of
HIV cure trials

Build capacity for basic discovery research and clinical trials in
high-burden, resource-limited settings

Deeks. Nat Med. 2021;27:2085. ) ) o )
Slide credit: clinicaloptions.com
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