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Currently FDA approved AAV therapies

Company |Disease Approval Transgene
date serotype

Luxturna Spark Retinal 2017 RPEGS
Therapeutic dystrophy
S

Zolgensma Novartis Spinal 2019 AAV9 SMN1
muscular
atrophy
Hemgenix  CSL Hemophilia 2022 AAVS Factor IX
Behring B
Elevidys Serepta Duchenne 2023 AAVrh47 Micro-
Therapeutic muscular dystrophin
S dystrophy

Roctavian BioMarin Hemophilia 2023 AAVS Factor VI



AAV-mediated delivery of antibodies for HIV suppression
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AAV-mediated delivery of CCR5-blocking antibody

Why target CCR5?
« CCRS5 is the main coreceptor required for HIV entry into cells
» Vast majority of sexually transmitted HIV strains utilize CCR5 as an entry co-receptor (CCR5-tropic)

« CCRb5A32-homozgyous individuals possess high level of resistance to HIV infection

HIV entry

CD4+ T cell

Created with Biorender



AAV-mediated delivery of CCR5-blocking antibody

|
Leronlimab | GytoDyn

* Anti-CCR5 humanized IgG4

« Binds to the same CCRS5 extracellular loop-2 and N-terminus domains as HIV Env

HIV entry CCRS blockade

Leronlimab

CD4+ T cell

CD4+ T cell

Created with Biorender



AAV-mediated delivery of CCR5-blocking antibody

ks
Leronlimab |/ CytoDyn

* Anti-CCR5 humanized IgG4

« Binds to the same CCRS5 extracellular loop-2 and N-terminus domains as HIV Env

« Administered to >1,600 individuals with no serious adverse events, side-effects, toxicity, drug-drug

interactions reported
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A long-acting, stabilized, macaque-ized Leronlimab

“macLS-Leronlimab”- macaque IgG4 Leronlimab, silenced, stabilized, half-life extended

Macaque IgG4 constant -

Silenced (L234A, L235A) Long_acting
Stabilized (S131C) (M428L/N434S)
Parental Leronlimab Macaque-ized Macaque-ized LS
humanized IgG4 Leronlimab Leronlimab

"macLS-Leron"

“AAV9-macLS-Leron”- AAV9 vector encoding macLS-Leronlimab transgene AAVO
+ Serotype: AAV9

* Promoter: CMV

« Transgene: macLS-Leronlimab

« Linker: P2A L‘,—T—{]

Created with Biorender



Study: AAV9-macLS-Leronlimab in rhesus macaques

Chronically infected with CCRS5-tropic SHIVs: SHIVsf162p3 or SHIV-ADSEOM

AAV9 NADb ID50 titers <400 prior to dosing

AAV9

[} macLS-Leron {]

Long-term monitoring
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{503 SHIV
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fessesey

\ V. 4 .
‘?DTE” macLS-Leronlimab

Can a single dose of AAV9-macLS-Leron mediate long-term SHIV suppression thru CCR5 blockade?

Created with Biorender



Readouts
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50% of macaques develop ADA and clear Leronlimab

Plasma Leronlimab

anti-Leronlimab 1gG1/3
(plasma reciprocal dilution)
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50% of macaques develop ADA and clear Leronlimab

Plasma Leronlimab
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But transgene can re-emerge >40 wks post-AAV
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Other 50% of animals exhibit minimal ADA and long-term
transgene expression
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Variable AAV-Leronlimab-mediated SHIV suppression
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Variable AAV-Leronlimab-mediated SHIV suppression
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Summary

A single dose of AAV-Leronlimab can lead to long-term Leronlimab production (>2 years)
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Summary

« Asingle dose of AAV-Leronlimab can lead to long-term Leronlimab production (>2 years)

« Transgene-directed ADA remains a significant hurdle despite using Leronlimab with macaque
constant regions (~50% ADA incidence)

* However, transgene can re-emerge after ADA-mediated clearance, confirming persistence of
AAV-transduced cells
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Summary

» Asingle dose of AAV-Leronlimab can lead to long-term Leronlimab production (>2 years)

« Transgene-directed ADA remains a significant hurdle despite using Leronlimab with macaque
constant regions (~50% ADA incidence)

* However, transgene can re-emerge after ADA-mediated clearance, confirming persistence of
AAV-transduced cells

* In some cases, AAV-transduced cells can produce sufficient Leronlimab to completely coat
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Summary

« Asingle dose of AAV-Leronlimab can lead to long-term Leronlimab production (>2 years)

« Transgene-directed ADA remains a significant hurdle despite using Leronlimab with macaque
constant regions (~50% ADA incidence)

* However, transgene can re-emerge after ADA-mediated clearance, confirming persistence of
AAV-transduced cells

* In some cases, AAV-transduced cells can produce sufficient Leronlimab to completely coat
CCRS5 receptors on blood CD4+ T cells o CCRS RO & SHIV VL
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 But can also fail to control viremia in other cases...
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Hypotheses behind persistent viremia

 Virus utilizing other co-receptors (not CCR5)? - Sequencing SHIV env from plasma samples



Hypotheses behind persistent viremia

 Virus utilizing other co-receptors (not CCR5)? - Sequencing SHIV env from plasma samples

* Incomplete CCRS5 blockade?
» Incomplete blockade in a tissue site of viral replication? - tissue CCR5 RO
* Insufficient free Leronlimab to block all new surface CCR5 molecules, virus able to bind?
—> add exogenous Leronlimab



Hypotheses behind persistent viremia

 Virus utilizing other co-receptors (not CCR5)? - Sequencing SHIV env from plasma samples

* Incomplete CCRS5 blockade?
» Incomplete blockade in a tissue site of viral replication? - tissue CCR5 RO
* Insufficient free Leronlimab to block all new surface CCR5 molecules, virus able to bind?

—> add exogenous Leronlimab

« CCRS5 sequence differences among animals? - Sequence CCR5
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A long-acting, stabilized, macaque-ized Leronlimab

“macLS-Leronlimab”- macaque IgG4 Leronlimab, silenced, stabilized, half-life extended

Macaque IgG4 constant -
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AAV-Leronlimab: Outcomes
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in=4

Leron. clearance*

No/minimal ADA

in=4

Long-term Leron. production

Re-emergence of
Leron. in circulation

Incomplete
CCR5 RO

100%
CCR5 RO

inﬂ m
n=2 n=1 n=3

No SHIV
suppression

Partial SHIV
suppression

Full SHIV
suppression




Hypotheses behind persistent viremia

 Virus utilizing other co-receptors (not CCR5)? - Sequencing SHIV env from plasma samples

 Incomplete CCRS5 blockade? o 7o varEZ)
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Hypotheses behind persistent viremia

 Virus utilizing other co-receptors (not CCR5)? - Sequencing SHIV env from plasma samples

* Incomplete CCRS5 blockade?
* Incomplete RO in a tissue site of viral replication?
* Insufficient free Leronlimab to block all new surface CCR5 molecules, virus able to bind?

AAV9-macLS-Leron macaques with 100% CCRS5 RO but incomplete SHIV suppression >> treated with exogenous Leron:
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But transgene can re-emerge >40 wks post-AAV
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