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HIV-specific Humoral Responses with Therapeutic Vaccination in PENNVAX

CONCLUSIONS
• As we observed for HIV-specific T cell responses, inclusion of Env in a 

therapeutic HIV DNA vaccine impaired boosting of Gag-specific humoral 
responses, suggesting antigenic competition, with minimal impact on 
heterologous and autologous neutralizing antibodies.

• Early-treated participants had lower baseline gp120 binding antibodies, 
but achieved greater boosting relative to chronic-treated participants

• AnAbs were detected at lower rates compared to other cohorts, which 
may be due to waning titers with long term suppressive ART (median 
years on suppressive ART was 8.4 and 6.9 years for the chronic- and 
early-treated groups, respectively) or differences in assay methodology. 
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BACKGROUND 
Therapeutic HIV vaccines aim to elicit T cell responses, but antibodies are also relevant for 
viral control. Here we report binding and neutralizing antibody responses in a randomized 
controlled trial (RCT) of PENNVAX DNA vaccine with or without envelope. In this cohort, we 
previously showed that: i) vaccination with HIV-1 gag/pol/IL-12 DNA boosted Gag and Pol-
specific T cells and reduced plasma HIV-1 RNA as measured by single copy assay ii) 
Inclusion of Env blunted the induction of T cell responses.

Objectives:
i) Describe how HIV-specific binding and neutralizing antibodies (Ab) differ in persons 

who initiate ART during chronic vs acute/early HIV
ii) Assess the efficacy of PENNVAX vaccination for eliciting/boosting Env-specific binding 

Ab, heterologous neutralizing Ab, and autologous neutralizing Ab
iii) Assess the effect of timing of ART initiation on response to therapeutic vaccination

METHODS
Study Design: Two-site study enrolled in Los Angeles and San Francisco
1) Randomized, blinded, placebo-controlled clinical trial in chronic ART-initiated participants
2) Single arm open label study in early ART-initiated participants

Intervention: DNA vaccines administered by IM injection and electroporation  
(CELLECTRA® 2000) plasmids for: gag (ABCD consensus), pol (ABCD consensus), IL-12 
(adjuvant) with or without env (A consensus + C consensus).
1) RCT participants (N=45) were randomized 1:1:1 by study site and nadir CD4 to receive 

placebo (PBO), Gag+Pol 2mg +IL-12 (GP), or Gag+Pol 2mg +Env 6mg +IL-12 (GPE)
2) Open label participants (N=11) received or Gag+Pol 2mg +Env 6mg +IL-12 (GPE-E)

Study Schema:

Key Eligibility: Adults 18-65 years, screening CD4+ T cell count ≥350 cells/mm3, HIV-1 
RNA <50 copies/mL for ≥24 months (isolated blips up to 200 allowed) on continuous ART, 
creatinine clearance >60 mL/min

Methods: Binding antibodies (total IgG) were measured by Luminex from Baseline (B1), 
W14, and W48 plasma against antigens: Gag.B, gp140.A, gp120.BC, gp120.C, 
gp120.JRFL, gp120.SF162, CMV.pp65 (control), Empty (control). 
Neutralizing antibodies were measured by Monogram Phenosense pAb assay  from B1 and 
W14 purified plasma IgG against Tier1 (NL43, SF162, MN), Tier2 (JRCSF, 94UG103, 
92BR020, MGRMC26, 93IN905, 92TH021) and autologous (PBMC- and dQVOA-derived) 
pseudoviruses. For neutralizing antibody assays, IgG was isolated from 500uL of plasma 
and resuspended in 500uL of buffer. Threefold dilutions (1/20 starting dilution, 10 total 
dilutions) of IgG were then tested for neutralizing activity against target viruses. Autologous-
PBMC pseudoviruses were generated for all participants (N=56) by amplifying proviral env 
from pre-treatment PBMC. Autologous-dQVOA were generated by amplifying env RNA from 
p24+ supernatants of ex-vivo expanded CD4 T cell cultures. dQVOA was only performed for 
participants with paired B1 and W14 samples (N=51), of which 5 failed to produce any p24+ 
supernatants and thus were not tested. Autologous envs were cloned and pseudotyped 
directly from bulk-PCR products without sequencing, so may represent diverse virus pools.
T cell responses were measured at B1, W0, and W14 by IFN-γ ELISpot (SFU/1e6 PBMC) 
against vaccine-matched Gag and Env antigens as previously reported. 

Statistical Analysis: All participants were analyzed by treatment received. For longitudinal 
analyses (W14, W48), only participants who received all four vaccine doses without 
treatment interruption were included. Binding antibodies were analyzed as quantitative 
measures (mean fluorescence intensity/ MFI). Neutralizing antibodies were analyzed as 
qualitative (‘detected’ or ‘not detected’) and quantitative (titer, 1/ID50) measures. ‘Detected’ 
was defined as: ID50 > 1/20 and ID50 > 3x MLV control. Changes over time were analyzed 
by fold change (FC) within and between groups and compared by Wilcoxon tests. 
Associations between T cell and antibody responses were assessed with Spearman 
correlations.
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Binding Antibodies (Ab): Baseline binding Ab were similar among RCT 
arms. Early-treated participants had lower baseline Env-binding Ab (p<0.01 
vs chronic-treated) which were boosted by vaccination. Compared to PBO, 
Gag-binding Ab were significantly increased after vaccination in GP 
arm only (p<0.05). Env-binding Ab were not boosted in any RCT arm. 

Heterologous neutralizing antibody breadth and titers were not significantly affected by vaccination
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Gag-binding Ab correlate with Gag-
specific T cell responses, but Env-
specific Ab and T cell responses do not.

Autologous neutralizing antibodies were not affected by vaccination
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Participant-level Tier 1 and Tier 2 heterologous neutralizing antibody (nAb) detection is presented. Each row corresponds to one 
pseudovirus target, and each column one participant. Cell color denotes whether nAbs were detected at B1, W14, neither, or both 
timepoints (see key to right). At baseline, Tier 1 breadth was lower among early vs chronic-treated group (median 1 vs 3 viruses, 
p<0.001); there was no difference in Tier 2 breadth. No statistically significant changes in Tier 1 and Tier 2 neutralizing ID50s or 
breadth were found within or between treatment arms. Neutralization breadth increased from B1 to W14 in 7/16 (44%) GPE, 3/14 
(21%) GP, and 2/15 (13%) PBO.

Spearman correlation between B1 - W14 fold change 
values for (top) Gag clade B binding Ab and Gag T cell 
responses, and (bottom) Env clade BC binding antibodies 
and Env Clade C T cells. Trendlines represent results for 
participants receiving gag-containing (top) or env-
containing (bottom) vaccines only. 

Participant-level autologous neutralizing antibody values (log(titer) = log(1/ID50)) at B1 and W14 within each 
arm are presented for PBMC and dQVOA-generated pseudoviruses. No significant within-arm or between-
arm changes were detected for PBMC viruses. For dQVOA, there were no significant within-arm changes 
and between-arm comparisons were limited by incomplete data for RCT arms.

Absent: not detected at B1 or W14

Stable: detected at both B1 and W14

Gained: detected at W14 only (absent B1)

Lost: detected at B1 only (absent at W14)

(Top) Quantitative baseline (B1) binding antibodies in mean fluorescence intensity (MFI) and (Bottom) fold change 
in binding Ab between B1 and W14. In RCT group, statistics represent between-arm comparisons. In open-label 
group (orange), statistics represent within-arm changes. Changes between B1 - W48 showed similar findings but 
of lower magnitude. 

****** ** **

r = 0.20
p = 0.36

Autologous neutralizing Ab (anAb) against PBMC- and dQVOA 
derived psuedoviruses were detected in a minority of participants
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(Top) AnAb detection with PBMC and dQVOA-derived autologous 
pseudoviruses among participants in chronic and early-treated 
cohorts is presented. AnAbs were detected in only 20 (44%) 
chronic and 3 (27%) early cohort participants at any timepoint. 
(Left) Concordance of anAb detection for 29 participants for whom 
both PBMC and dQVOA pseudoviruses were generated, results (+, 
anAbs detected; -, anAbs not detected) (Stuart-Maxwell p > 0.05).
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