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Fovea: cone-rich region of the retina, responsible for high 
acuity vision
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Retina:
Light sensitive tissue at the 
back of the eye

Rods
Cones

Fovea
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Retinitis Pigmentosa (RP): progressive vision loss

• Most frequent inherited cause of blindness, affecting 1.5 million people worldwide
• Rare: prevalence is 1/4000
• Progressive rod loss, followed by cone loss
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Night
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Color
Acuity

Photoreceptors:
Light-sensitive neurons, retina and peripheral cones (central)

Outer 
segment



ESGCT ANNUAL MEETING 2025 
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The phototransduction cascade converts light into an 
electrical signal
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Normal phototransduction cascade
Conversion of light: hyperpolarization of the cone cell
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Loss of cone light responses
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Dormant 
cone

Normal phototransduction cascade
Conversion of light: hyperpolarization of the cone cell

Loss of cone outer segment in retinal disease
 dysfunctional cone
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 SPVN20 aims to unlock an alternative phototransduction mechanism in cone cells to restore vision

Dormant 
cone

Normal phototransduction cascade
Conversion of light: hyperpolarization of the cone cell

Loss of cone outer segment in retinal disease
 dysfunctional cone
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Loss of cone light responses



SPVN20 unlocks an alternative cascade to restore 
vision under natural light
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Relies on endogenous cone opsins
Central and color vision expected to be restored with high sensitivity

SPVN20

Investigational AAV-based gene therapy to enable 
an alternative phototransduction cascade in 

dormant cones

• Engineered capsid for intravitreal administration
• PR1.7 cone promoter
• GIRK1(F137S) tetrameric potassium channel
G protein-coupled inward rectifying potassium channel

SPVN20 mechanism of action
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SPVN20 renders cells light-responsive when coupled 
with an opsin

Evaluation of SPVN20 electrical activity in vitro using patch clamp recordings
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After SPVN20 transduction, light stimuli induce cell currents in melanopsin-expressing HEK293 cells
 Cells become responsive to light

Patch clamp

SPVN20
GIRK1(F137S)

Opsin

HK: High K+; Ba: Barium, blocker of 
potassium channels 
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Cell current recordings Example trace of SPVN20-transduced 
cell upon light stimulation



SPVN20 restores light-responsiveness in dormant cones
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Evaluation of SPVN20 effect on cone activity upon light stimulation
• Blind rd1 mice, a model of fast retinal degeneration
• Single P21 bilateral subretinal administration of SPVN20 (with GFP) or control AAV
• Ex vivo patch clamp of dormant cone photoreceptors

Transgene expression in dormant conesSPVN20

Control
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LightLight
No

Light

SPVN20ControlLight

No light

Light

No light

ONL: Outer Nuclear Layer  cones
INL: Inner Nuclear Layer
GCL: Ganglion Cell Layer



Preclinical pharmacology - SPVN20 enhances 
visually-guided behavior
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Transgene protein expression in cone cells

• Pharmacologically active dose: 
1E+7 vg/eye

• 2-fold visual acuity improvement

• Enhanced visual performance:
Vehicle: only 46% of eyes (6/13) able 
to track movements
SPVN20: 83% able to track (10/12)

Significant vision improvements

GIRK1 staining

DAPI
GIRK1 staining

Analysis of the optomotor reflex in rd10 
mice – P15 subretinal administration
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ONL: Outer Nuclear Layer  cones
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GCL: Ganglion Cell Layer
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Intravitreal injection of SPVN20
Necropsy at 6-month and anti-GIRK1 

immunostaining

ONL
INL

GCL

SPVN20 targets the foveal cones in healthy nonhuman primates

• Bilateral intravitreal injection well tolerated at tested doses:
• 7E+9 vg/eye
• 7E+10 vg/eye

• Robust SPVN20 transgene expression in the fovea
• Expression in cone cells in the fovea and foveola, with some 

signal observed in the ganglion cell layer
• No adverse changes in retinal morphology or visual function 

(full-field and multifocal electroretinography) 

The clinical starting dose of SPVN20 is anticipated to 
achieve sustained expression in the human fovea
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DAPI; GIRK1 staining
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Anti-capsid humoral response, but no noticeable inflammation

 Dose-dependent humoral immune response 
against the capsid

 No ocular or systemic inflammation associated 
with humoral immune responses to the capsid

Anti-capsid total antibodies in serum up to 6 months 
after bilateral SPVN20 intravitreal injection in 

healthy NHPs
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Conclusions

SPVN20 preclinical pharmacology
• SPVN20 improves visually-guided behavior in vivo in a mouse model of retinal degeneration
• Dormant cone light sensitivity is restored

SPVN20 IND-enabling studies completed:
• Intravitreal administration route, minimally invasive
• Biodistribution confirms transgenic protein expression in the target tissue, the fovea
• GLP toxicology study completed
• SPVN20 was well tolerated

SPVN20 clinical development
• SPVN20 to enter a phase 1/2 dose escalation clinical trial in RP patients—H2 2025
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