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Extended Data Fig. 1. CONSORT diagram.



Extended Data Fig. 2. Longitudinal HIV reservoir measurements and HIV-specific T cell responses.
a) Cell-associated 3’ and 5’ defective HIV DNA in peripheral blood CD4+ T cells by IPDA.
b) Longitudinal cell-associated HIV RNA transcript measurements.
c) IPDA measurements from gut tissue in select participants (ND, not detected). All sampled post-ATI. All 

aviremic at the time of sampling. On ART: 35933, 10227, 71190. Off ART: 60610.
d) Intracellular cytokine staining (ICS) gating scheme.
e) Longitudinal phenotypes of HIV Gag/CE-specific (IFN𝛾+) CD8+ T cells. Missing points reflect timepoints 

with no or too few (<50) CE-specific CD8+ T cells to phenotype.
f) Frequency of Nef-specific (IFN𝛾+) CD4+ and CD8+ T cells.
g) PD-1 expression on Nef-specific CD8+ T cells. 
h) Frequency of total (IFN𝛾+) HIV-specific CD4+ T cells by ICS (sum: Gag+Pol+Nef+Env).

IPDA, intact proviral DNA assay. Timepoints: BL, baseline prior to interventions (i.e., on ART); Post-prime, day 
of MVA vaccination (>6 weeks after last DNA vaccination); Post-boost, 2 weeks after MVA vaccination; 
PreLEF, prior to lefitolimod dosing; PreATI, prior to ATI; PreR, last PBMC sampling timepoint available prior to 
rebound (sampled within 1-4 weeks prior to HIV rebound); PostR1, first PBMC sampling timepoint after 
rebound (for participants with sample available ≤28 days after rebound, at a low viral load [all <2,600 
copies/mL]). IFN𝛾, interferon gamma. ICS, intracellular cytokine staining.
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Extended Data Fig. 3. Minimal differences in baseline immune features between post-intervention 
controllers and non-controllers. 
a) Differentially abundant CyTOF features in the peripheral blood, and
b) Differentially expressed genes in total peripheral blood mononuclear cells (PBMCs) between the viremic 

post-intervention controllers (n=6) and non-controllers (n=3) at baseline (on ART, prior to interventions).
c) CyTOF landmark and sub-landmark gating scheme. Populations labeled in blue represent landmark 

populations and populations labeled in red represent sub-landmark populations.
CyTOF, cytometry time of flight. PICs, post-intervention controllers. NCs, non-controllers. 
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Extended Data Fig. 4. CyTOF landmark and sub-landmark populations.
Frequency of major peripheral blood landmark immune cell populations over time (as a % of total live CD45+ 
cells) and sub-landmark populations over time (as a % of parent landmark populations).
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Extended Data Fig. 5. Additional T cell characterization.
Longitudinal frequency at baseline (BL), before rebound, (PreR) and/or after (PostR1) rebound of: a) Activated 
(CD38+HLA-DR+) non-naïve CD8+ T cells, b) total CD8+ T cells, c) non-naïve CD8+ T cells, d) total HIV-specific CD8+ T 
cells (as measured by IFN𝛾 expression after 6-hour in vitro stimulation with HIV Gag, Pol, Nef, and Env peptide pools 
[responses summed]). e) Fold change (FC) between PreR and PostR1 in HIV-specific CD8+ T cell magnitude. f) Total 
HIV-specific CD8+ T cell proliferative response (as measured by the dilution of the dye, cell trace violet [CTV], after 6-day 
in vitro stimulation with HIV peptide pools). g) FC between BL and PreATI in CD8+ T cell proliferation in response to 
Gag+Pol+Nef+Env peptide pool stimulation. h) CE-specific CD8+ T cell proliferative response. Magnitude (i) or 
proliferative response (j-k) of HIV-specific CD4+ T cell responses to Gag+Pol+Nef+Env peptide pools (i-j) or CE peptide 
pool (k). l) Frequency of Ki67+ cells within different CD4+ T cell subsets.
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Extended Data Fig. 6. Longitudinal non-naïve CD8+ T cell cluster abundances by CyTOF.
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Extended Data Table 1. Participant characteristics. 

             ----   ART start   ---- 

Variable 
Overall   
N = 101 

Acute/Early   
N = 71 

Late   
N = 31 

Age at enrollment, 
years 

36 (32, 55) 34 (32, 55) 36 (36, 51) 

Gender    

Cisgender man 9 (90%) 7 (100%) 2 (67%) 

Transgender woman 1 (10%) 0 (0%) 1 (33%) 

Ethnicity    

Hispanic/Latino 4 (40%) 3 (43%) 1 (33%) 

Mixed 
Ethnicity/Multiracial 

1 (10%) 1 (14%) 0 (0%) 

White/European 
American 

5 (50%) 3 (43%) 2 (67%) 

CD4+ T cell nadir 459 (357, 823) 476 (367, 823) 366 (357, 550) 

Duration of HIV 
infection, years 

6.7 (1.5, 18.2) 6.5 (1.5, 16.6) 12.4 (5.9, 18.2) 

Time on ART, months 79.3               
(18.5, 195.0) 

75.2                 
(18.5, 195.0) 

103.0           
(65.9, 138.0) 

CD4+ T cell count at 
enrollment 

736                  
(392, 1,225) 

639                  
(392, 1,225) 

742                  
(729, 815) 

Viral load at 
enrollment 

   

<40 copies/mL 10 (100%) 7 (100%) 3 (100%) 

Maximum viral load 
prior to enrollment 
(copies/mL)2 

22,508             
(821, 1,597,179) 

16,400              
(821, 1,597,179) 

61,549          
(15,340, 100,000) 

1Median (Range); n (%); all p-values > 0.2 (continuous variables: Wilcoxon Rank 
Sum test; categorical variables: Fisher's exact test). 
2Some participants began antiretroviral therapy during the acute phase of infection prior 
to peak viremia 

 



Extended Data Table 2. Adverse events determined to be definitely, probably, or possibly related to any 
of the components of the vaccine regimen.



Extended Data Table 3. Adverse events determined to be definitely, probably, or possibly related to 
lefitolimod, 10-1074, or VRC07-523LS.
All adverse events resolved within 2 months. The episode of distorted vision occurred several weeks after the 
first administration of the two bNAbs; it was assessed by an ophthalmologist and determined to be consistent 
with a previously recorded history of ocular migraines; there were no new ophthalmic abnormalities on exam. 
The episode of mild hypothyroidism was diagnosed during the study and associated with anti-thyroid 
peroxidase antibodies; this resolved with appropriate thyroid replacement therapy.



Extended Data Table 4. Adverse events during the ATI. These events are defined as having been reported 
>=4 weeks following the final dose of study products, while participants were off ART. 

Not related to p24CE/IL-12, p24CE&p55/IL-12, MVA, Lefitolimod, VRC07-523LS or 10-10741

Cardiopulmonary

Dermatologic

ENT

Gastrointestinal

General/systemic

Genitourinary

Infectious

Laboratory abnormality


