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Cell-Associated Viral Antigen Can Supplement
and Augment Virus-Specific CAR T Cells
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Robust expansion of HIV CAR T cells following antigen
boosting in ART-suppressed nonhuman primates

Blake J. Rust,” Leslie S. Kean,? Lucrezia Colonna,’ Katherine E. Brandenstein,' Nikhita H. Poole," Willimark Obenza," Mark R. Enstrom,’
Colby R. Maldini,® Gavin I. Ellis,® Christine M. Fennessey,* Meei-Li Huang,® Brandon F. Keele,* Keith R. Jerome,>¢ James L. Riley,?
Hans-Peter Kiem,"¢” and Christopher W. Peterson'~’

++++ Target antigen levels
++++ CAR-T killing efficiency



Assessing HIV Cure Approaches
in People Living with HIV and Cancer
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How Does B Cell Depletion
(e.g. for B Cell Leukemia) Impact HIV Persistence?
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Nonhuman Primate Model
of HIV Persistence



B Cell Follicles are a Sanctuary
for the Persisting HIV Reservoir
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Quantifying CD20 CAR T Cell Function and Trafficking in
Naive and SHIV-Infected, ART-Suppressed Macaques
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CD20 CAR T Cells Maintain Function of While Recovery of
CD20* Targets is Impaired in SHIV-Infected, ART-Suppressed NHP
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Anti-CD20 Immunohistochemistry
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CD20 CAR T Cell Therapy Does Not
Systemically Impact SHIV Reservoir Size
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Conclusions

* CD20 CART cells function comparably in uninfected and SHIV-infected,
ART-suppressed hosts, consistent with clinical data

* SHIV remains well suppressed during CD20 CAR T cell expansion

e Suppressed SHIV infection is associated with impaired B cell recovery
following CAR T cell treatment

* No substantial impact of B cell follicle disruption on SHIV persistence
within diverse tissue compartments



Next Steps

* Combine B cell depletion with more potent strategies to recognize and kill
persistently-infected target cells

e Continued development and optimization of virus-specific effectors
* HIV/SIV/SHIV-specific CAR T cells
 bNAb-engineered B cells
* Cell based antigen boosting strategies

* How do B cell depletion approaches impact the HIV reservoir in people
living with HIV and undergoing treatment for B cell leukemia?



Community Summary

* What was the key question of this research?
How can we reveal HIV-infected cells to be killed by the immune system?
* Key finding(s) and take home message?

We can temporarily break down structures within tissues that hide HIV-
infected cells, but this is not enough to eliminate those cells.

e How is this related to cure?

For HIV cure/remission, we will likely need both enhanced anti-HIV
immunity and strategies to reveal infected cells to the immune system.

 Why should we be excited?

We can use CAR T cells not only to find and clear HIV-infected cells, but also
as a tool to understand how the persisting virus co-opts other cell types.



