Introduction

+ HIV is a chronic viral infection for which there is no cure.

+ HIV-specific CD8+ T cells play an important role in controlling infection, including in individuals who
naturally control viral replication to undetectable levels in the blood without ART (“controllers”).™

In wmparlson HIV-specific CD8+ T cells isolated from non-controllers (both off — *viremic” — and on
ART) ar in that they impaired (ie.,

dlfferenllaﬂon) capacity.*”

Several HIV “cure” strategies (e.g., seek to generate

HIV-specific CD8+ T cell with capacity in HIV-infe i on ART®
However, little is known in HIV-specific CD8+ T cells about what pathways promote regenerative capacity
in controllers or maintain exhaustion in the setting of ART.
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TCF-1 expression is associated with HIV-specific CD8+ T cell proliferative capacity
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Background: TCF-1
(“T cell factor 17)
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Fig. 3: HIV-specific CD8+ T cells from controllers express higher levels of TCF-1 compared to
cells from viremic or ARTs non-controllers
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Fig. 4: High expression of TCF-1 in tet+ cells correlates with high proliferative capacity and
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Fig. 6: 6d in vitro peptide stimulation => divided tet+ cells from
controllers downregulate TCF-1 expression
6d in vitro stim (PBMCs) w/peptide
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Fig 7: CRISPR/Cas9-mediated knockout of TCF7 gene in HIV-
specific CD8+ T cells

Questions: Is TCF-1 expression required for enhanced
ive capacity in 2 Does i
actively repress an effector differentiation program?
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Fig. 5: TCF-1+ HIV-specific (tet+) CD8+ T cells are less terminally differentiated and have
modestly lower PD-1 expression
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These data  suggest that the regenerative capacity of the HIV-specific CD8+ T cell population is related
o the size of the TCF-1+ subpopulation (and TCF-1 may regulate this capacity).

*HIV cure” interventions (and other CD8+ T cell therapies, e.g., CAR T cells, other cancer
immunotherapy, CD8-based vaccines) would ideally target/elicit this subpopulation to enhance the
antigen-specific CD8+ T cell response.

Future Dlrect|ons
° TC,F CRISPR/Cas9 de\e\mn canuwed by proliferation assay

of HIV-specific CD8+ T cells?

What transcriptional programs associate with TCF-1 expression in HIV-specific CD8+ T cells?
> Single-cell RNA sequencing

How is regenerative capacity of antigen-specific CD8+ T cells regulated in tissues?
> Parallel analysis of tetramer+ cels from LN, gut

Can therapeutic interventions elicit a greater proportion of TCF-1+/regenerative HIV-specific CD8+ T cells?
> Study tetramer+ cells from more individuals treated with ART very early in HIV infection

> Study lls p el (new vs old responses)
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