
This research training curriculum is a collaborative project aimed at making the science of HIV 
cure-related research accessible to the community and the HIV research field. 

HIV Cure-Related 
Research Strategies



Module Outline

•Draining the ‘reservoir’
• Reinforcing the ‘dam’
•Making cells stronger
• Putting different      

strategies together

• Key timeline events
• Research process overview 
• Research ‘dam’ analogy
• Stem cell transplantations
• Early ART



Key timeline events



is rare.



HIV Cure is Rare: Elimination and 
Durable ART-Free Suppression

Hutter et al., N Engl J Med 2010; Gupta et al., Nature 2019; Gupta et al, Lancet HIV 2019; Jiang et al., Nature 2020

SLIDE CREDIT: Sharon Lewin, Singapore AIDS Conference 2020 
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Overview of 
the Research Process



Overview of Research Process



BASIC
SCIENCE



Why is HIV so hard to cure? 

So few cells harbor HIV in people on antivirals medications 
and these cells appear normal to our immune system



Research ‘dam’ analogy



How Can We Prevent HIV From 
Rebounding Off  Therapy? 

R. Brad Jones

1) Drain the HIV reservoir
Eliminate HIV-infected cells
“Classic cure”

HIV Reservoir
(in a person)

SLIDE CREDIT: Jones RB. The Newest Science in Cure and Vaccine. 
Plenary Presentation Main IAS 2018 Conference. 

2) Reinforce the dam
Boost the immune response to HIV

“Virologic suppression off ART/remission”



Strategies Towards HIV Cure
Latency reversal– reactivate latent HIV with drugs 
and kill with immune system 

Gene therapy to delete HIV out of cells

SLIDE CREDIT: Jones RB. The Newest Science in Cure and Vaccine. 
Plenary Presentation Main IAS 2018 Conference. 

R. Brad Jones

Vaccines / Immunotherapies – enhance immune 
responses to control virus

Gene therapy to make cells resistant to HIV

‘Block and lock’ – permanently silence HIV expression 
(force into deeper latency)



HIV Cure-Related Research                                                                
Strategies Under Investigation

To reduce the 
size of the 
reservoir

To limit the 
establishment 

of the reservoir

To control the 
reservoir

Slide Credit: Nicolas ChomontCartoon Credit: BEAT-HIV Collaboratory



Early Antiretroviral Treatment

Immunotherapy
Strategies

Broadly Neutralizing Antibodies

Cell & Gene
Therapy

‘Block and Lock’ Latency Reversal Agents

Co-Inhibitory
Receptors

Stem Cell 
Transplantations



Stem Cell Transplantations 

Donor: CCR5 Δ32 homozygous
Recipient: CCR5 Δ32 heterozygous

Donor: CCR5 Δ32 homozygous
Recipient: CCR5 Wild Type

Acute myelogenous leukemia Hodgkins lymphoma
Two stem cell transplants

Total body irradiation                    
full intensity conditioning
T cell depletion with ATG

One stem cell transplant

No irradiation                             
reduced intensity conditioning
T cell depletion with aCD52

Mild GVHD* / 100% chimerism Mild GVHD* / 100% chimerism

13
years 

7
months

5
years 

+

**GVHD = Graft Vs. Host Disease



Timing of ART Initiation 
Following HIV Infection

Very early ART

Early ART

Chronic ART

Fiebig I/II (1-3 wks p.i.)

< 6 months > 6 months - years<48 hours

SLIDE CREDIT: Tiemessen CT. Post-Treatment Control. Community Cure Workshop. 
Saturday July 21, 2018.

Caroline Tiemessen

Preserved immunity

Smaller reservoirs

No seroconversion, lack of 
adaptive immune responses

Better control on ART

Reduced morbidity and mortality

Limited virus escape/diversity

Reduced immune activation

Effects of early ART



The Mississippi Child

Persaud et al 2013 NEJM; Luzuriaga et al  2015 NEJM



Draining the ‘reservoir’



Illustration Credit: Grace Hsu, MS, CMI, Scientific Animation, Animation Lab:  https://animationlab.utah.edu/

Latency-Reversing Agents

https://animationlab.utah.edu/




Visual Art Credit: 
Eric (Yi-Hao) Lee, Jasmin Guzman, and Matylda McCormack-Sharp



The “Block and Lock” 
Approach

1Kessing, Cell Report 2017; 2Ahlenstiel, Mol Ther Nucleic Acid 2015

Block & Lock

Transcription 
inhibitor

SLIDE CREDIT: Ananworanich, A. Overview of Ongoing Cure Research Globally. 

Community Cure Workshop. Saturday July 21, 2018.

Sleeping beauty keeps on sleeping
She never wakes up for the prince





Visual Art Credit: 
Eric (Yi-Hao) Lee, Jasmin Guzman, and Matylda McCormack-Sharp



Reinforcing the ‘dam’





Types of HIV Therapeutic 
Vaccines

Illustration Credit: Grace Hsu, MS, CMI, Scientific Animation, Animation Lab: 
https://animationlab.utah.edu/

https://animationlab.utah.edu/




Visual Art Credit: 
Eric (Yi-Hao) Lee, Jasmin Guzman, and Matylda McCormack-Sharp



Passive Immunization: 
Broadly Neutralizing Antibodies

Illustration Credit: Grace Hsu, MS, CMI, Scientific Animation, Animation Lab: 
https://animationlab.utah.edu/

https://animationlab.utah.edu/


Genetic Engineered T cells: 
Creating Super T Cells

Modified from a slide by Dr. Thor Wagner (U Washington)
Hale and Wagner, Mol Ther 2017; Ali, J Virol 2016; 

Liu, J Virol 2016; Hale, Mol Ther 2017

CD8+ T cells

HIV-infected cell
with surface 
expression of 
HIV envelope

Single chain variable fragments 
derived from bNAbs

Chimeric Antigen Receptor 
(CAR) T cells 

CAR-T cell therapy in   
virally suppressed people on ART

(China; NCT03240328)

SLIDE CREDIT: Ananworanich, A. Overview of Ongoing Cure Research Globally. 
Community Cure Workshop. Saturday July 21, 2018.

‘Super T cell’



Making cells stronger



What is Cell and Gene 
Modification?

§ A branch of Regenerative Medicine, an emerging field that involves the 
"process of replacing, engineering or regenerating human cells, tissues or 
organs to restore or establish normal function”.

§ Gene therapy is the delivery of therapeutic gene into a patient's cells to 
treat disease.

§ Cell therapy is the delivery of intact, living cells into a patient to treat 
disease.

§ Combination Cell/Gene Modification approaches that seek to insert 
genes into a patients’ own cells to control or kill HIV are in clinical trials 
now. 



Somatic versus Germline 
Modification



Cell and Gene Modification

Scheufele DA et al. U.S. Attitudes on Human Genome Editing. Science 2017; 357 (6351): 553 – 4. 



Modification Occurring Outside 
the Body ‘Ex Vivo’

Illustration Credit: Grace Hsu, MS, CMI, Scientific Animation, Animation Lab: 
https://animationlab.utah.edu/

Outside of the body



Modification Occurring Inside     
the Body ‘In Vivo’

Illustration Credit: Grace Hsu, MS, CMI, Scientific Animation, Animation Lab:  https://animationlab.utah.edu/

Inside of the body





Visual Art Credit: 
Eric (Yi-Hao) Lee, Jasmin Guzman, and Matylda McCormack-Sharp



Treatment Action Group 
Research Towards an HIV Cure (Trials)

Research Towards an HIV-1 Cure Trials

https://www.treatmentactiongroup.org/cure/trials/ 

• List of trials and pipeline report



Putting different 
strategies together



Combination Approaches

© Copyright PresentationGO.com – The free PowerPoint and Google Slides template library

Immunotherapy

Cell & Gene  
Therapy

Early Treatment

Latency 
Reversing

Agent

Block and Lock 

bNAbs
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Questions for Discussion
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