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Age-related Macular Degeneration (AMD)
Zama

—a multifactorial slowly progressing

disease, affecting approx. 50% of the

elderly population
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Late-stage AMD
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VEGF signaling cascade
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VEGF antagonists used in clinical practice

Bevacizumab Ranibizumab Aflibercept Brolucizumab
(Avastin) (Lucentis) (Eylea) (Beovu)

|
|
| .. . ... | L i
. . VEGRF1/2 recombinant | Single-chain antibody
Format Full monoclonal antibody | Antibody fragment fusion protein fragment
Molecular mass 149 kD 48 kD 115 kD 26 kD
' ' N " N ' All VEGF-A, VEGF-B,and N
| Target(s) | All VEGF-A isofom | All VEGF-A isofom | PIGE sscformis | All VEGF-A isofom
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Multigenic vector
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The central dogma

DNA 3 5'
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The central dogma and RNA interference

Protein




Gene therapy

Neovascularization / Vessel regression

v \ Therapeutic strategies

v ¥

Therapeutic proteins Gene silencing
(e.g., sFIt1, PEDF, angiostatin) (e.g., VEGF siRNA)



Gene Therapy

Ex Vivo Gene Therapy

Retroviral vector

gene

Hematopoietic
stem and
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LCA2 Gene
Therapy
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AAV transduction pathway
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Vectors for Gene Therapy

. . Packaging Virus Size Cells LT 2] Immune
Virus Expression Genome . Genome
Capacity (nm) Infected . Response
Integration
Lentivirus Stable RNA <8 kb g0-130 |Pviding/Non- Yes
dividing
Transient o Single Dividing/Non-
AAY rsm'ble* " | stranded ~4,5 kb 18-26 'V'dil/igin No*
linear DNA** 9
Double . .
Adenovirus Transient stranded >8 kb 105 D|V|c!|r?q./Non- No High
. . dividing -
linear DNA
Gamma- Stable RNA <8 kb 80-130 Dividing Yes Moderat: ¢
Retrovirus :

1

*Recombinant AAV has a low frequency of target cell genome integration
** AAV may also deliver double stranded DNA

addgene.org
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RNA interference
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The central dogma and RNA interference

The Nobel Prize in
Physiology or Medicine
2006

Phato L. Cicero Bhotr Maotter

Andrew Z. Fire Craig C. Mello

Prize share: 1/2 Prize share: 1/2

The Mobel Prize in Physiology or Medicine 2006 was awarded jointly

to Andrew Z. Fire and Craig C. Mello “for their discovery of RNA
interference - gene silencing by double-stranded RNA"




Effector Molecules of RNAI
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RNA interference
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Gene therapy

Neovascularization / Vessel regression

v \ Therapeutic strategies

v ¥

Therapeutic proteins Gene silencing
(e.g., sFIt1, PEDF, angiostatin) (e.g., VEGF siRNA)



Normalized RLuc:PLuc activity

Anti-VEGF therapy by RNA interference

Sh RNAS s.kou Corydon
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AAV vector I

Delivery e —
Subretinal injection in mice
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Tissue-specific therapy using LVs

Maolecular Therapy
Q) Methods & Clinical
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Like going to the Moon...




Multigenic AAV-based gene therapy

miRNA cluster AAV
Expression 4750 bp £
cassette size 5350 bp W,
WPRE AV
eGFP— —> ara
AsRED apti-VEGF Protein expressed b
- miR(5, B, 7) tra,'lsdlfged cells d Created with BioRender.com
AAV/ AAV/ AAV/
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Subretinal 5 CNV size

injections CNV induction Sacrifice analysis

A AAVIMIR(5,B,7)-PEDF-PE B gPCR c Western blotting (]
"1 " ™16
b3 = o c -
8 3 .
E *p =0 0021 § *p =0.0009
§§ 00 E c»
- o8
B e
0 g”
E!f " § sy s e T T ~
© o . o J 4 A
3 ~ oo 3 .
= B S—._ . £ ?
Control Control
]
—ljectedeye =~ Costoleye
Askou and Corydon oe
PEDF #[ - - - SN J
MTNA 2019
Vnculm-)b==2—-—— --___g—d

Mice ] 10 1" 12 13 14 15 16 9 10 11 12 13 14 15 16




Multigenic gene therapy ey |
In vivo efficacy b _ : E y | .

Gene therapy targeting VEGF via multigenic Day 0 Day50  Day 50 Day 53/57
. | . ff Subretinal injection of Fundo- Laser- WB/CNV analysis
AAV vectors displays combined efficacy AAV/mIR(Irr/5,B,7)- scopy  Induced CNV  in RPE flat-mounts
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The next class of efficient, safe, and
specific RNAI triggers
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The next class of efficient, safe, and specuflc RNA| trlgger

shRNA
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The next class of efficient, safe, and
specific RNAI triggers
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Patient samples reveal increased in age-
related maculopathy and AMD eyes

T Aqueous humor FB T Aqueous humor FB FBa
and vitreous: C3a C3 and vitreous:  C3a C3 FBb
Healthy

retina o,  EarlyAMD Wet AMD
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Novel

Fab-fragment

L
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human IgG antibody
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suppression of VEGF
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Novel for
suppression of VEGF

3 weeks after subretinal injections
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Knock-down of mTOR

B 48 h
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Pig Model
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TV2: Vores vilde hospital
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Validation in Retinal Explants

Training in progress using pig eyes
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Pig Retinal Explants

Correct orientation

RPEGS

Wrong orientation

Bggh, Askou, and Corydon
Unpublished 2024




Retinal Explants

Calcein Red_AM Calcein Red_AM +

Bggh, Askou, and Corydon
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Human retinal explants




Human retinal explants




Targeting pathogenic pathways in wAMD

Complement System|

m agshRNA - agshRNA —  PEDF

RPE-specific genetic medicin ON/OFF RPE-specific genetic medicin

Avoid repeated injections
Treatment of PT which do not benefit of the current treatment
Treatment at the time and in the ocular space where it arises
Regulated RNAi-based therapy => less atrophy? PR




AMD Gene Therapy: Prediction rule

Scenario 1: Anti-VEGF (aflibercept)
Intravitreal injection

VEGF

Scenario 3: Therapeutic rAAV-based (multigenic
Subretinal injection (dAAMD

‘Complement System

NanoBodies

; "

\\\aasmmf . ®e 7

RPE-specific genetic medicin

w agshRNA - agshRNA —  PEDF

ON/OFF RPE-specific genetic medicin

Scenario 2: Therapeutic rAAV-based (multigenic)
Subretinal injection (WAMD)
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CONCLUSIONS

* Improved and safe suppression of CNV by
anti-angiogenic GT

Targeting several pathogenic pathways in

wWAMD at the time and in the ocular space where it
arises P

* Developed a or;

e Validation in
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