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Community Summary

» Key Question: Can HIV inhibitors (antibodies or eCD4) delivered by adeno-associated
virus (AAV) vectors and expressed by muscle cells suppress an ongoing infection in
monkeys in the absence of daily cART?

Figure made with biorender.com

» Key Result: AAV9 vectors expressed concentrations of an SIV antibody at therapeutic
concentrations in monkeys.

* Next Steps: Apply key findings from AAV-expressed SIV antibody study for HIV bNAbs
and assess in monkey model.




Project Goal: Can AAV-expressed HIV inhibitors
suppress viremia after ART lift?
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Key examples that have moved the field forward

Miami Monkey
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eCD4 is an antibody-like HIV entry inhibitor

Peptide origin

Sequence
* CCR5 N-term

MDYQVSSPIYDINYYTSEPSOQOK. .

* E51 CDR-H3 . .NSIAGVAAAGDYADYDGGYYYDMD. . ...
* CCR5mim6 = ........... GDYYDYDGGYYYDGD
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Gardner MR and Kattenhorn LM et al, Nature 2015



AAV-expressed eCD4 for SHIV suppression
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AAV-expressed eCD4 for SIV suppression

When it works (pilot 1):

SIV RNA copies/mL
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SIV RNA copies/mL

* Macaques infected for 12-16 weeks
before ART and on ART for ~1 years
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Engineering new eCD4 expression cassettes
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AAV-expressed HIV bNADbs in clinical trials

@ Adeno-associated virus vectored immunoprophylaxis to
prevent HIV in healthy adults: a phase 1 randomised
controlled trial

m Frances H Priddy, David ] M Lewis, Huub C Gelderblom, Hana Hassanin, Claire Streatfield, Celia LaBranche, Jonathan Hare, Josephine H Cox,
Len Dally, Daryl Bendel, David Montefiori, Eddy Sayeed, Jim Ackland, Jill Gilmour, Bruce C Schnepp, | Fraser Wright, Philip Johnson

2019: IM inoculation (up to 3) AAV1.PG9
* Could not quantify PG9 by ELISA (LOD = 2.5 ug/mL)
ADA against PG9 observed

Iim'ilémdicine . ARTICLES
Safety and tolerability of AAVS8 delivery of a * 2022: IM inoculation (up to 8) AAV8.VRCO7
broadly neutralizing antibody in adults living with e Max dose: 2.5x1012 Vg/kg

HIV: a phase 1, dose-escalation trial )
) _ o * Max VRCO7 concentration ~1-3 ug/mL
Joseph P. Casazza®'", Evan M. Cale', Sandeep Narpala’, Galina V. Yamshchikov', Emily E. Coates’,

Cynthia S. Hendel', Laura Novik', LaSonji A. Holman', Alicia T. Widge ©', Preeti Apte', Ingelise Gordon', H H H

Myartin R. Gaudinski', Michelle Conan-éibotti‘, Bob C. Lin', MarthagC. Nason?, Ol';a Trogmenko‘, ° A DA aga I n St V RCO7 I n 3 Of 8 pa rtl CI pa nts
Shinyi Telscher', Sarah H. Plummer’, Diane Wycuff', William C. Adams, Janardan P. Pandey?,

Adrian McDermott®', Mario Roederer', Avery N. Sukienik’, Sijy O'Dell', Jason G. Gall',

Britta Flach', Travis L. Terry', Misook Choe', Wei Shi', Xuejun Chen®", Florence Kaltovich',

Kevin O. Saunders®?, Judy A. Stein', Nicole A. Doria-Rose', Richard M. Schwartz",

Alejandro B. Balazs®*, David Baltimore ®%, Gary J. Nabel ®8, Richard A. Koup', Barney S. Graham’',

Julie E. Ledgerwood', John R. Mascola' and the VRC 603 Study Team*



Can improvements be made?
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AAV-expressed ITSO1 transgene cassette design

Furin site

SGSG  Signal
Linker Peptide
\ /
5 ITR CASI pro -I] ITS01 Heavy chain [I] Light chain |- sWPRE }—PA 3'ITR
I I
Signal 2A
Peptide

codon optimized

* ITSO1 is an anti-SIV antibody isolated from an SIV-infected rhesus macaque
(Mason et al., PLOS Path, 2016)

 M428L/N434S mutations in Fc to increase half-life

* Transfer plasmid design: 2A peptide splitting antibody heavy and light chain
e Construct includes CASI promoter, shortened WPRE, SV40 polyA signal sequence

* Size: ~4.28 kb



ITSO1 with P2A peptide expresses best in mice

e Each mouse received 25 ulL of 10%! vg total in a single IM injection (gastrocnemius muscle)
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NHP study design
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* Capsids evaluated: AAV1, AAVS, AAV9, AAV-NP22, AAV-KP1
* n=5for AAV8 and AAV9 groups; n = 3 for AAV1, AAV-NP22, and AAV-KP1 groups

* Inoculation dose: 2.5x10%2 vg/kg
* Inoculation sites (x8): upper and lower left and right quads, left and right deltoids, left and right biceps




Selecting the AAV9 capsid for IM inoculation
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Wider selection of AAV9-negative macaques to choose from?
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* 360 animals screened from 6 different primate centers

* AAV-negative %: 8% - AAV1, 16% - AAVS, 42% AAV9



Applying what we learned to AAV-expressed bNAbs
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Applying what we learned to AAV-expressed bNAbs
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Applying what we learned to AAV-expressed bNAbs
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Take home message

 AAVI is a suitable replacement for AAV1 for IM inoculations in rhesus
macaques

* AAV9-negative macaques easier to find?
e Codon optimization is ok for IM inoculations

* P2A peptide might be the 2A of choice
e At least 2A shop with other antibodies

* ADA not as big of an issue when the cargo is not overly immunogenic/well-
tolerated

e Spread out the injections — maybe 1-2E+12 vg per injection site
* One injection site per kg?
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