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BACKGROUND

* Most HIV therapeutic vaccines aim to elicit potent HIV-specific
CD8+ T cell responses.

« Standard T cell assays have limitations: many rely on peptide
stimulation to detect responses, and none can distinguish
between the expansion of pre-existing memory CD8+ T cells
versus the recruitment of new clonotypes.

 We have shown that de novo vaccine-elicited HIV-specific
CD8+ T cell responses may have enhanced proliferative
capacity compared to boosted pre-existing responses.*

« Accessing samples from participants in the PENNVAX HIV
therapeutic vaccine study (NCT03606213), we utilized a
combination of single-cell TCR sequencing methods to identify
and characterize CD8+ T cell clonotypes that were expanded
In the peripheral blood of four people with HIV (PWH) on ART
two weeks after receiving the last dose of an HIV DNA
therapeutic vaccine regimen (n=3) or a placebo (n=1).

* We performed assays to track CD8+ T cell clonotype
dynamics, identify HIV-specific CD8+ T cell TCR sequences,
and identify transcriptional signatures associated with greater
expansion capacity of pre-existing HIV-specific memory CD8+
T cell responses.
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RESULTS

Fig 1: CD8+ T CELL CLONOTYPE EXPANSION FOLLOWING THERAPEUTIC VACCINATION
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sequenced, median per sample:

1.3e6 (range: 1.7e5-1.9€6)
Clonotypes captured per
sample (1 dot = 1 clonotype):
1.1e5 (range: 6.1e4-1.6e5)

Expanded clonotypes:

clonotypes with log, fold change
of 22 (Wk14 vs BL) and a
Fisher’'s exact test p_adj<0.05
(after Benjamini-Hochberg).

Fig 2: IDENTIFICATION OF HIV-SPECIFIC CD8+ T CELL CLONOTYPES
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(A) 10x scRNA/TCRseq of sorted class | multimer+ HIV-specific CD8+ cells. Cell numbers per

sample also shown.
(B) Frequencies of the clonotypes as a % of total CD8+ T cells when comparing multimer-
sorted and Omniscope OS-T outputs.
(C) Multimer+ clonotypes detected in Omniscope OS-T data.
(D) ViraFEST clonotypes detected in Omniscope OS-T. Enriched CD8+ T cells stimulated In
vitro with Gag optimal peptide, Gag/Pol/Env/ICEF(CMV/EBV/Flu) pools, or DMSO for 10
days, then sequenced (bulk V3 TCRseq). Clonotypes that proliferated above background
(Odd's Ratio > 3 [stim/DMSO], NB model p_adj<0.05) identified as antigen-specific.
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Fig 4. T CELL MEMORY SIGNATURE PRE-VACCINE LINKED TO PROLIFERATION POST-VACCINATION
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Fig 3: NOMINATING ADDITIONAL CANDIDATE “CLONOTYPES OF INTEREST”
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(A) Network graph of expanded clonotypes in

Omniscope OS-T data from participant V1, made

with TCRdist3* weighted multi-CDR distance
metric. TCRs grouped into clusters based on
sequence similarity (edge threshold=64).
Multimer+ clonotypes from Fig. 2A (V1
B57:KF11) colored on network plot.

(B) Networked clonotype clusters colored on

Omniscope OS-T plot (V1 B57:KF11). Clonotype

color = color of clustered multimer+ clonotypes.
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CONCLUSIONS

* We have characterized the expansion of both boosted and newly recruited HIV-specific CD8+
T cell clonotypes after an HIV therapeutic vaccine using complimentary TCR seguencing-

based assays.

» (Greater expansion post-vaccination was associated with a stem-like memory transcriptional
signature at baseline (i.e., higher SELL, LEF1, IL7R expression), lower expression of genes
associated with T cell exhaustion (i.e., TIGIT, PDCD1, TOX), and perhaps enhanced intrinsic
TCR cell sensitivity to antigen stimulation.

* This study was designed as a small pilot, with the potential for expansion to a larger scale.
Each TCR sequencing method demonstrated limitations: Omniscope OS-T - no
specificity/transcriptional data, 10x scCRNA/TCRseq of multimer+ CD8+ T cells - single
specificity, ViraFEST - dependence on clonotype proliferation in vitro. These imitations can be

addressed by using a com
* Our study serves as a tem

pination of these TCR sequencing approaches.
nlate for using complimentary TCR sequencing-based assays to

track and characterize HIV vaccine-elicited CD8+ T cells in studies going forward.
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