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CAR-T Cells: HIV vs. Cancer
Lesser challenge for HIV

For HIV, there is only 1 molecular target (HIV Env glycoprotein).
And that target molecule is completely absent from normal human cells.
For HIV, loss/down-regulation of molecular target = loss of pathogenicity.
Cancer cells can escape by losing/down-regulating/mutating target molecule.

Greater challenge for HIV
HIV latency demands very long (life-long?) persistence of CAR function.
Cancer cure may be achievable even with loss of CAR function.
With HIV, number of “disease cells” expands not only by cell proliferation, 
but also by explosive viral bursts and infection of new cells.

Shared challenges
Location, Location, Location:

Solid tumors: Hostile local environment 
HIV: persistence in B cell follicles

Also: HIV has treatment; cancer not
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CD4-MBL emerging as the favored CAR for ongoing studies

Potency: CD4-MBL consistently > CD4, against genetically diverse HIV-1 isolates.

CD4 entry receptor potential is strongly blocked by lectin moiety.

Approaches inescapable and non-immunogenic (“all-human”). 

Native MBL has additional favorable features for use in a CAR:

- Soluble protein (not cell surface), at high concentrations in circulation

- Reportedly does not bind to any normal human molecules 

(unlike the other lectins tested)  
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From in vitro to in vivo: Many Challenges

Collaborative Studies: Martin Delaney Collaboratories
BELIEVE – Cornell/Weill, NYC
defeatHIV – FHCRC, Seattle

Animal models: HIV in humanized mice, SIV/SHIV in NHP
Location, Location, Location: Getting CAR-T cells to right place(s)

- TFH cells in B cell follicle; CNS; other cryptic sites
Potency, inescapability, and non-immunogenicity

- Will CD4 bispecific CARs make the grade? Direct side-by-side comparisons
Persistence of functional CAR-T cells

- Durable suppression of HIV - much more demanding than cancer?
- Many factors: 

Alternative signaling domain(s)
CAR gene insertion – mode, recipient cell type
Mode of activation – ex vivo, in vivo

etc. etc. etc.
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CAR potency: Mechanisms/Modifications

• Explanation for extremely high potency of CAR compared to IT?

• Can killing occur based on Env introduced by infecting virion?

• Oligomerization state: Dimerization

• Role of Hinge/TM regions

• Influence of linker length

• Alternate intracellular co-stimulation domains

Questions/Directions – Basic (in vitro)

Mode of CAR-mediated killing

• Can CAR promote killing of cells harboring bound virions (FDC)?

• CAR-expressing CD4+ T cells – How to protect from infection?



Murine Models
(BELIEVE Collaboratory)

R. Brad Jones (GWU) 
NSG mice infused with human CD4+ memory T cells (from HIV-pos or HIV-neg donors”

Cath Bollard (National Childrens Hosp)  
HXT-NEETs (expanded HIV-specific T cells against ‘non-escaped’ epitopes

- Test HIV suppression by:
CAR-T cells (syngeneic)
CAR-T cells vs. HST-NEETs
CARs expressed on expanded antigen-specific T cells (HIV, CMV, etc.)

- What rules govern:
Efficacy of HIV suppression
In vivo expansion and persistence of adoptively transferred cells
Effects of variations in CAR design
etc. etc. etc.
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