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1996

http://newsweek.tumblr.com/image/44547338860


©2013 MFMER  |  slide-3

Why don’t drugs cure HIV : 
The HIV Life cycle
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Mechanisms of Latency



©2013 MFMER  |  slide-5

Sequelae of latency
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Cure IS possible

• Timothy Ray Brown, the Berlin patient

• Allo Tx times 2,  ART through chemo ( 3 years).

• Now off ART, >6 years post Tx, no intact HIV  
sequences
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How does BMT cure HIV infection??

• Cytotoxic chemo Rx – kills lymphoid and 
myeloid cells containing HIV; ART blocks new 
infection

• Anti HIV effect of ChemoRx

• GVHD = Graft VS HIV Effect ?

• CCR5 delta 32

• What is minimum??
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Cure strategies

Gene therapy
Vaccination / 

immune based 
Rx

Reactivation

•Low accessibility

•Oncogenic ?
•Toxicity concerns

•Curative vs preventative

•Low cost, high accessibility
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Gene therapy Approaches

• Knockdown 
• Eg CXCR4 / CCR5

• Overexpression 
• chimeric TRIM5a

• Engineered receptors
• Eg CAR
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Holt N et al.. Nature Biotech. 28, 839–847 (2010).

CCR5 knockdown in BLT mice.

//upload.wikimedia.org/wikipedia/commons/c/c7/HIV_attachment.gif
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Nature. 2011 November 30; 481(7379): 81–84. 
iAntibody-based Protection Against HIV Infection by Vectored ImmunoProphylaxis

Over expression of b12 anti HIV antibodies, in BLT mice

http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=22139420
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=22139420
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=22139420
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My Bet for a Nobel Prize 

• CAR

• ALL

• CLL

• Melanoma

• Glioma

• Numerous others…..

• Novartis and Penn.
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CAR generations

CAR in CLL; NEJM 2011
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Persistence of CD4ζ-modified CAR T cells over 11 years 
after infusion.

Scholler J et al. Sci Transl Med 2012;4:132ra53-132ra53
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Human CD34+ repopulated NSG mice; 
3rd generation CAR
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Vaccination / Immune based therapy

• Interleukin therapy - disappointing

• Other biologics

• Therapeutic vaccination - disappointing

• Preventative vaccination
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agp120 immunotoxin; BLT mice
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Host Factors in HIV Control

• Known factors

• Chemokine family: CCR5 
delta 32 homozygosity 
prevents HIV, 
heterozygosity delays 
progression 

• MHC locus: HLA-B5701, 
HLA-B27 slower HIV 
disease 

• Not yet established -
Host restriction factors:  
Apobec3G, Trim5a, 
tetherin, others-role in 
LTNP/EC not yet defined
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RV-144: Evidence that an AIDS Vaccine Can Prevent

HIV-1 Infection in Humans

- Modest 31% reduction in infection

- limited duration

Proof of concept for a

protective vaccine

Prime boost : Recombinant gp120
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Most promising approach to HIV 
Vaccination: Genotype specific

• HLA-B57 = Mamu B

• Vaccinogen Gag epitope in Mamu B vs non-
MamuB

• Non-MamuB – rapid progression after SIV 
challenge

• MamuB - protected.

Nature. 2012 November 1; 491(7422):
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Shock and Kill hypothesis

Badley Cell Death and Disease 2013
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Immunity. 2012 Mar 23;36(3):491-501. Epub 2012 Mar 8.
Stimulation of HIV-1-specific cytolytic T lymphocytes facilitates elimination of latent viral reservoir after virus reactivation.

Does HIV reactivation with decrease viral burden ?

http://www.sciencemag.org/content/323/5919/1304/F3.large.jpg
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How do HIV infected CD4 T cells die?

Before integration

Latency

Coincident with Viral replication
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HIV Protease

• Discovered in early 80’s

• Expression in cells is cytotoxic

• Target for therapy / cytotoxicity exploited as 
screening tool.

• Degenerate substrate specificity

• Cleaves Actin, Desmin, eIF4G, Bcl2
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Casp8p41
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Mutating the Pr cleavage site in 
procaspase 8 abrogates HIV induced death
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Casp8p41 Induces Apoptosis
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Caspase8p41 colocalizes 

with mitochondria

Mitotracker GFP casp8p41

DAPI Merge
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Casp8p41, Not Caspase 8 Binds Bak
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Casp8p41 stimulates Bak pore like function

Bak + GST-Casp8p41
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Molecular Dynamic Simulation

Casp8p41 Bak
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Casp8p41
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Casp8p41

• Casp8p41 is a novel cleavage fragment of 
procaspase 8 

• Molecular signature of cells in which Protease has 
cleaved procaspase 8 (aCasp8p41)

• Predictive of ongoing CD4 losses

• Mechanistically linked to discordance

• Novel paradigm in Caspase biology

• May provide insight into how to kill cells reactivating 
HIV
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Why don’t latently HIV infected memory 

CD4 T cells die following HIV reactivation

HIV-1 PR 1:2000

CD3 / CD28 - +

+ +

Memory CD4

Casp8p41

CD3/CD28 - +  - +

Activated

CD4
Memory

CD4

Procaspase 8

Actin
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Also Upregulated Bcl2, Decreased Fas / FasL
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Memory cells upregulate antiapoptotic and 

down regulate proapoptotic proteins.
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Approaches to cure

• Gene editing – eg CCR5

• Overexpression of 
restriction factors

• CAR’s

• Vaccination

• Immune based therapy

• Shock and Kill

• Prime shock and kill

Status
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