MHC-1a-Restricted CD8* T cell Responses Restrict SIV RNA expression During Antiretroviral Therapy
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Background pMHC* RM restrict viral replication in blood Interferon-stimulated gene expression is

Major histocompatibility complex (MHC)-1a is a highly polymorphic gene region,
the products of which are responsible for antigen presentation to CD8+ T cells.
Certain MHC-1a allomorphs are associated with enhanced SIV control in the
absence of antiretroviral therapy (ART), likely mediated by presentation of
conserved, structurally important elements of the SIV proteome. However, the
role of these so-called protective MHC-1a (pMHC)-restricted CD8+ T cell
responses in establishment and persistence of the SIV reservoir remains
unclear. Here, we contrasted SIV-infected rhesus macaques (RM) with (pMHC+)
or without (pPMHC-) known protective MHC-1a alleles (Mamu-A*01, -B*08, or -
B*17) to assess the impact of protective alleles on cell-associated viral loads
(CAVL) in blood and lymphoid tissues during treatment.
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pMHC allomorphs enhance viral control
during untreated SIV infection
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Figure 2. (A) Mean (+ SEM) SIVmac239 plasma viral loads (pVL) following infection in ART-
naive RM with 0 (“n/a”) or 1 common MHC-1 allele (Mamu-A*01, A*02, B*01, B*08 or B*17). (B)
Set-point pVLs in ART-naive SIVmac239-infected RM with 0 or 1 common MHC-1 allele. (C)
Mean (+ SEM) pVL following SIVmac239 infection in ART-naive RM with 0, 1 or 2 pMHC alleles.
(D) Set-point pVL in ART-naive SIVmac239-infected RM with 0, 1 or 2 pMHC alleles.

more quickly than pMHC- RM

Protective MHC-1 allele-
mediated immune responses

restrict SIV replication in
plasma and tissues during ART
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Figure 4. (A) Mean (+ SEM) SIVmac239 plasma viral loads (pVL) through 66 wpi. (B) Change in
SIV pVL from 9 dpi to 12 dpi. (C) Time to viral suppression defined as first of two consecutive time
points below limit of detection (LOD).

CD8* memory T cells in pMHC* RM are
activated early in lymph nodes
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Figure 6. Comparison of CD8* memory T cells expressing CD69*, HLA-DR?, Ki67+ or CD25* in
lymph nodes at peak (12 dpi) SIV infection.

elevated in pMHC- RM during ART
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Figure 3. (A) Experimental schematic illustrating SIV
infection (5000 1U SIVmac239M, IV), initiation of ART
at 9 days post-infection (dpi) through 70 weeks post-
infection (wpi), and longitudinal blood and_tissue
biopsies collected from 24 thesus macaques (RM; n =
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Cell-associated SIV RNA is lower in pMHC* RM
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Figure 5. (A) Mean (+ SEM) of cell-associated SIV RNA (left), DNA (middle) and RNA/DNA ratio
(ightyin PBMCs. (B) Cell-askociated SIV RNA (top), DNA (midéle) and RNA/DNA rato (boiom) at
Peak (12 dpi, left), Mid-ART (21 wpi, middle) and Late ART (66 wpi, right) time points.

SIV-specific CD8* T cells are maintained at
lower frequencies in pMHC+ RM
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Figure 7. Comparison of total SIV-specific CD8" T cell responses (mean + SEM) in BAL in
PMHC" vs pMHC- RM. Response frequencies were measured by intracellular cylokine staining

pMHC impact post-ATI viral dynamics only
after viral rebound peaks
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Figure 10. (A) Schematic of the experimental protocol showing SIVmac239 infection and ART
initiation 9 days post-infection. (B) Mean (+ SEM) SIV plasma viral loads (pVLs). (C) Kaplan—
Meier analysis of SIV rebound kinetics. (D) Mean (+ SEM) pVL profiles stratified by MHC group.
(E) Post-rebound peak SIV pVLs. (F) Post-rebound set-point SIV pVLs.

for TNFa and/or IFNy following with pools of 15-mer
peptides spanning the SIV Gag, Nef, and Pol proteins

CD8* memory T cells are less effector-
differentiated in pMHC* RM
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Figure 8. Comparison of the frequencies of CD8* central memory (Tcw), transitional memory
(T7) and effector memory (Ten) subsets in blood, as a proportion of total CD8* memory T cells
at Baseline, Peak (12 dpi), Mid-ART (21 wpi) and Late ART (48-66 wpi) time points.

Summary and conclusions

« Protective MHC-1a-restricted CD8" T cell responses limited SIV
replication in blood, beginning as early as 12 days post-infection

« pMHC* RM had reduced SIV RNA in tissues but SIV DNA was not
significantly lower

« SIV-specific CD8" T cell responses in PBMC were lower frequency
and less effector differentiated in pMHC* RM and were associated
with reduced inflammation.

« Post ATI, protective MHC-1a-restricted CD8* T cell responses had
no effect on time to rebound or peak viral replication, but reduced
post-peak viral set points.

Plain language summary

The presence of optimized, virus-targeting CD8* T cells

improves suppression of the viral reservoir during ART.
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