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HIV-1 vaccine efficacy trials have failed

e HIV-1 efficacy trials did not induce neutralizing antibodies that led to protection

bivalent mosaic or clade C Gp140 subunit proteins with alum adjuvant

Alum=aluminium. *Post-hoc analysis result p=0-04.

Phase Vaccine description Clinical trial Yearof  Efficacy (primary
number results  outcome)
VAX 003 3 AIDSVAX B/E (subtype B MN and CRFO1_AE CM244) Gp120 protein subunits in alum NCT00006327 2003 No efficacy
VAX004 3 AIDSVAX B/B (MN and GNE8 subtype B) Gp120 protein subunits in alum NCT00002441 2003 No efficacy
HVIN502 2b Adenovirus type 5 expressing Clade B gag, pol, and nef NCT00095576 2007 No e
HVTN503 2Ib Adenovirus type 5 expressing Clade B gag, pol, and nef NCT00413725 2007 No effica
RV 144 3 ALVAC-HIV (recombinant canarypox vector) vCP1521 expressing subtype E gp120 NCT00223080 2009 31-2%*
linked to the transmembrane anchoring portion of Gp41 and gag and protease plus
AIDSVAX B/E Gp120 inalum
HVTNG505 2 DNA expressing HIV-1 subtype B gag, pol, and nef, and env from subtypes A, B, and C NCT00865566 2013 No efficacy
plus adenovirus type 5 expressing subtype B gag, pol, and env A, B, and C
HVTN702 2b/3  Canarypox vector expressing clade C env, gag, and pro plus bivalent NCT02968849 2020
clade C Gp120 protein subunit with MF59 adjuvant
HVIN705 2b Tetravalent adenovirus type 26 vector expressing mosaic env, gag, and pol plus NCT03060629 2021 No efficacy
clade C Gp140 subunit protein with alum
HVIN706 3 Tetravalent adenovirus type 26 vector expressing mosaic env, gag, and pol plus NCT03964415 2023 No efficacy

Table 2: Completed HIV-1 clinical efficacy trials 1998-2023
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Nkolola JP, Barouch DH. Prophylactic HIV-1 vaccine trials: past, present, and future. Lancet HIV. 2024 Feb;11(2):e117-e124.
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People with HIV (PWH) can develop broadly neutralizing antibodies (bNAbs)

e An effective HIV-1 vaccine should induce broadly neutralizing antibodies against the HIV-1 Envelope

PWH can develop broadly neutralizing antibodies (bNAbs)
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Passive administration of bNAbs can protect against HIV-1 infection

\s
%'%

oL
RO

) nc

Corey L, et al. Two Randomized Trials of Neutralizing Antibodies to Prevent HIV-1 Acquisition. N Engl J Med. 2021 Mar 18;384(11):1003-1014. doi: 10.1056/NEJM0a2031738. PMID: 33730454; PMCID: PMC8189692.



The CD4-binding site is an attractive target for HIV-1 vaccine design

The HIV-1 Envelope (Env) CD4 binding site
is one of the most conserved areas of Env
Thus, a critical target for broadly neutralizing antibodies
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Lehmann C, Schommers P. The need for novel approaches to HIV-1 vaccine development. Lancet Infect Dis. 2024 Nov;24(11):1178-1179. doi: 10.1016/S1473-3099(24)00398-0. Epub 2024 Jul 19. PMID: 39038476.



Can we design a vaccine that mimics the bNAb development in PWH
to induce broadly neutralizing antibodies to the Env CD4-binding site?

Virus

Targets

Products

Somatic hypermutation, affinity, neutralization potency, and breadth
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R.W. Sanders and J.P. Moore. (2024). Progress on priming HIV-1 immunity | Science. adp3459.



Germline-targeting vaccination principle

Priming
GT-immunogen

Immunogens Env
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Products

Somatic hypermutation, affinity, neutralization potency, and breadth
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Germline-targeting vaccination principle
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immunogen(s)
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Germline-targeting vaccination principle
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R.W. Sanders and J.P. Moore. (2024). Progress on priming HIV-1 immunity | Science. adp3459.



Germline-targeting vaccination principle

GT1.1 effectively primes broadly

neutralizing antibody precursor B GT1 ‘ 1

cells in pre-clinical studies Priming Shaping Polishing

(Caniels, et. al 2024 Sci. Immunol.) GT-immunogen immunogen(s) immunogen(s)
~ AL S ) SR

Immunogens | Env
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B cell
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R.W. Sanders and J.P. Moore. (2024). Progress on priming HIV-1 immunity | Science. adp3459.
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IAVI C101: Phase 1 Clinical Trial to Evaluate the Safety and Immunogenicity
of Germline Targeting Trimer (GT1.1) vaccine, AS01B adjuvanted @i
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e Multi-center, randomized, double-blinded, placebo-controlled, dose-escalation phase 1 clinical trial
e PI: Marina Caskey, Rockefeller U, site Pls: David Diemert, GWU; Godelieve de Bree, AMC
e Fully enrolled, n = 47 (LVLV: July 2023)

e The GT1.1 vaccine is well-tolerated and has an acceptable safety profile
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Tom Caniels, Madhu Prabhakaran, Karlijn van der Straten, Rogier Sanders https://avac.org/trial/iavi-c101/



GT1.1 induces a specific serum response

e Alllow- and high-dose vaccine recipients developed a serum response to the vaccine compared to

the placebo group

GT1.1 induces a specific serum response
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GT1.1 induces a CD4-binding site-specific serum response

e Alllow- and high-dose vaccine recipients developed a serum response to the vaccine compared to

the placebo group

GT1.1 induces a CD4bs-directed response
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Grace Gibson, Wilma Lee, Ryan Lin, Andy Tran, Gabriel Ozorowski, Andrew Ward



Germline-targeting vaccination principle
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GT1.1 expands antigen-specific memory B cells

1in 30 IgG+ memory B cells are
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Madhu Prabhakaran & VRC team



GT1.1 expands antigen-specific CD4 binding site directed memory B cells
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vaccine
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CD4-binding site-directed cells were sorted
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The B cell receptor of CD4bs-directed memory B cells were
expressed as monoclonal antibodies to assess the quality of

i the memory B cell response

Madhu Prabhakaran & VRC team
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GT1.1 CD4-binding site-directed memory B cells bind native
HIV-1 Env trimers of different HIV-1 subtypes

e 94% antibodies derived from GT1.1 CD4bs specific B cells bind the vaccine with high affinity, and
38% bind native BG505

HIV-1 clade j{@ @
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Isabel Baken, Jonne Snitselaar, Joey Bouhuijs, Amsterdam UMC Lab team



GT1.1 CD4-binding site-directed memory B cells bind native
HIV-1 Env trimers of different HIV-1 subtypes

e 46% of tested antibodies bind at least one Env trimer of a HIV-1 different subtype (clade A, B or C)

o 16% of antibodies can bind at least two different clades (cross-clade binding)

1 clade : e 4 @
Q 4y S STRONGER

Q23 ZM197M  AMCO008
L ' ' BINDING

3
1
00

100_

o
o0Q

-
o
1

o %@8%%

mAb ECs (ug/mL)

10'4_

\( % of mAbs binding —p c%% 15% 6% n c
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GT1.1 CD4-binding site-directed memory B cells bind native
HIV-1 Env trimers of different HIV-1 subtypes

e CD4bs GT1.1 specific B cells are similar to known broadly neutralizing antibodies

VRCO1-class IOMA-like CH235-class
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Grace Gibson, Wilma Lee, Ryan Lin, Andy Tran, Gabriel Ozorowski, Andrew Ward



GT1.1 expands CD4-binding site broadly neutralizing antibody precursors

Priming
GT-immunogen
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Can we boost this CD4-binding site response
with a polishing immunogen?

Polishing
immunogen(s)
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