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Abstract Results

There iS a need to design novel HIV-1 Vaccine Candidates that COUId e“C't broadly neutralizing Figure 1. SeIeCt|On Of SUbtype B consensus and native Env antigenS Figure 4. B consensus Env induced h|gher b|nd|ng IgG I‘eSponseS than the native Env to

antibodies (bnAbs) and that reflect currently circulating viruses. Here we tested a subtype B Subtvoe B Env ohvi 01125020 heterologous SOSIPs
envelope (Env) consensus designed in silico with shortened hypervariable loops and a native B Africa ubtype B Env phylogeny (2011-2020) | Autologous Heterologous
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Elicitation of broadly neutralizing antibodies

* The elicitation of bnAbs remains the primary goal of HIV-1 vaccine design . . L™ *;
* HIV-1 envelope (Env) mediates viral entry and is the target for neutralizing antibodies '-/ |
* Interactions between B cells and the HIV founder envelope during acute infection may be critical NN ; o e -~ ) |
to developing bnAbs (Townsley et al., 2022) | LN 1.5 8 1 2 4 6 8 1012 0 2
* Env hypervariable loops are adjacent to many bnAb epitopes and can occlude Ab contact A ;I—h_ | -
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Global HIV-1 diversi ty | Divergence from subtype B Envs (2011-2020) _ L

« Subtype B accounts for 11.3% of global HIV-1 infections (Nair et al., 2024)

« Subtype B Env diversity has increased 25% since 2000 and the consensus has gradually shifted
(Lewitus, LI, Rolland, 2024) Figure 2. B consensus Env with Al-redesigned hypervariable loops V1, V2, V4, and V5

* Nearly half of subtype B consensus Env changes have occurred in hypervariable regions detected in closed trimeric conformation and promoted Ab recognition
* A contemporary subtype B consensus Env best represents circulating HIV-1 subtype B diversity
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Hypothesis o

An in S|I|co-ﬂe3|gned 'SUbItByEe B consensus Env will elicit stronger Ab binding and neutralizing T SR S &y &y Figure 5. More rabbits in the B consensus than native Env vaccine group neutralized Tier 1a
responses than a native B Env. ' - S strains
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Aim 1: Confirm membrane-bound stabilized consensus and native B trimers are expressed as i} Strain | Tier
MRNA encapsulated in lipid nanoparticles and recognized by bnAbs targeting Env epitopes. : : 93MW965 | 1a

Aim 2: Assess the Ab binding and neutralizing responses of rabbits immunized with each Env * S LREL, N, e Npes GS015 | 1a
vaccine. i
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« Subtype B consensus Env sequence was derived from circulating B viruses sampled since 2011 (n=462) -‘—38‘:1’::22;‘; —
* Native Env selected as the most sensitive to bnAb neutralization in a cohort of 34 participants sampled in early __| Redesigned hypervariable loops : control
Infection in the RV551 cohort (Wiezcorek et al., 2023)
Env hypervariable loops were modeled (Bai et al., 2024) using AlphaFold2 by
« Shortening hypervariable loops V1, V2, and V5 while maintaining Env structural integrity
* Preserving anchor sites that form favorable interactions with the non-hypervariable region
« Keeping at least one PNGS to maintain the glycan shield
Sequences were designed as membrane-stabilized trimers and expressed as mRNA encapsulated in lipid / | . SN 2 wks after 1* dose 2 wks after 2™ dose 4 wks after 2™ dose
nanoparticles (NMRNA/LNP) J i
Rabbits were immunized at weeks 0, 4, and 8 with 20ug of mMRNA/LNP encoding a consensus or native Env R
(n=6/arm) (Bai et al., 2024)
Blood was collected every other week until week 12
Binding Abs were measured with a multiplex Luminex assay (using fold-change over baseline)

Neutralization was measured with a TZM-bl assay using tier 1 (n=5) and 2 (n=12) pseudoviruses
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Figure 6. Neutralization titers tended to be higher in the B consensus than native Env vaccine
group
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Figure 3. B consensus and native Env proteins were well expressed and recognized
by bnAbs targeting different Env epitopes
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: A & TN ) T A Al-redesigned subtype B consensus Env elicited superior antibody responses compared

PGT151 (gp41agp120) )

© %.?. N T o (ol “ to native Env, warranting further testing as a vaccine candidate.
LNy V2HV 3 Wy a1 (Bai et al, 2024) R 102 10° 10° ' - 107 100 160 - Similar results were obtained for a subtype C consensus Env.
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