How long could the patients survive after initiation of HIV treatment ?

I'll begin with the end
My summary

* HIV eradication is difficult but may be
possible

—Attack at HIV reservoir
—Enhance human immune response
—Make human cells resistant to HIV infection
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Effects of current ART on plasma viral load and HIV reservoirs Advances in ART A

Long acting slow effective
release (LASER) ART

Triple therapy
HAART

Long-acting ART
Dual therapy

Monotherapy

Why HIV eradication is very
difficult?




ART and obstacles for cure

ART * Integrated DNA
* Latent CD4 T cells

Nature Medicine 9, 853—-860 (2003)
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Fate of latently infected T cells
* Activated by antigen or drugs
- destroyed by CTL or CPE
* Resting and clonal expansion
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Concepts of HIV Cure




Type and principle of HIV Cure

Sterilizing cure for HIV

Functional Cure
When the level of HIV particles in an infected person’s
body has been reduced to such an extremely low

level that person can stop treatment and not worry
about viral rebound and damaging immune system

Sterilizing cure

When every last particle of HIV has been destroyed from
C e h ad an infected person’s body (eradication)
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Some people got HIV but then
viruses disappeared by
interventions

Somethings Somethings | some people got HIV but then
that you need that you need viruses were contained at very
to know to know low level “without” drug

Some people have self immunity Some people have self immunity
to protect from HIV infection to protect from HIV infection




Natural resistance to HIV infection

R5 HIV

CCR5A32 heterozygous CCR5A32 homozygous

N Engl J Med 2009; 360:692-698

Early ART

Bone marrow transplantation

Frequencies of gene variant CCR5-A32 in 87 countries based on next-generation sequencing of 1.3 million
individuals sampled from 3 national DKMS donor centers



London patient Berlin patiel

Basics Concepts of HIV Cure

Type and principle of HIV Cure

Functional Cure

When the level of HIV particles in an infected person’s

body has been reduced to such an extremely low

level that person can stop treatment and not worry
about viral rebound and damaging immune system
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Sterilizing Cure in Berlin and London patient
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‘ Cytotoxic T cells

GVHD

Proliferation and T2 = 10+ years



Long-term control of viremia and stable CD4 T cells in 14 cases after stop ART!!

How many have been on ART? e —
23 million (WHO 2018)

How many have been cured?
At least (2+1)+14

Very early and prolonged treatment during primary
HIV infection may induce long-term infection control
and have implication for functional cure

PLoS Pathog 9(3): €1003211

How to replicate this kind of treatment and make more Functional cure

applicable for a large-scale treatment Size of reservoir

Treatment

GVHD in Berlin and London patients ‘ Very early ART

Reservoir

Chemotherapy
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CCR5A32 homozygous reservoir Host Immune
response



We need T cells for HIV control
Very early treatment

@ @ during acute infection
" N Ex vivo expansion
Ag stimulation .
£ . Latency reversing agents +/-
Shock and kill

immunotherapy
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Cytotoxic T cells

@ HIV specific CD4 T cells

Immune control in HIV infection

* CDAT cells coordinate in immune
function against infection

* HIV infect CD4+ cells (most CD4+T
cells)

* Infected CD4 T cells may die or
survive

Uninfected CD4 T cell

Humoral response

Infected CD4 T cell



Engineering T cells with

* Enhanced activity to target
HIV

* Resistant to HIV infection

CCR5

’.@-PLOS | PATHOGENS PLoS Pathog 13(12): €1006753.

Long-term persistence and function of

hematopoietic stem cell-derived chimeric

antigen receptor T cells in a nonhuman

primate model of HIV/AIDS PLoS Pathog 13(12): e1006753.

@PLOS | PATHOGENS



Gene Editing of CCR5 in Autologous CD4 T Cells of Persons Engineering HIV-Resistant Human CD4+ T Cells with CXCR4
Infected with HIV or CCR5 -Specific Zinc-Finger Nucleases

Heterodimer

N Engl J Med 2014;370:901-10 @ PLOS | rarrocens



New gene editing techniques

Zinc finger nucleases

Transcription actifator-like effector nucleases

Clusteredl regularly interspaced short palindfome repeaty

With its CRISPR revolution, China becomes a world
leader in genome editing

Outcomes

Gene disruption

Gene editing

Gene addition

o3 Off target



Mice with human T cells, that
are broadly susceptible to HIV-
1 infection

Development of CRISPR for HIV treatment

Genome editing of CXCR4 by
CRISPR/casg confers cells resistant
to HIV-1 infection
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Chinese Scientist Claims to Use Crispr
to Make First Genetically Edited Babies

The researcher, He Jiankui, offered no evidence or data to
back up his assertions. If true, some fear the feat could open
the door to “designer babies.”



N EnglJ Med 2019;381:1240-7.

The percentage of CD4+ cells with CCR5 ablation increased by a
small degree during a period of antiretroviral-therapy interruption

N EnglJ Med 2019;381:1240-7.






