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Supplementary Figure 1. AAV8-RLBP1 construct. AAV8-RLBP1, is a replication-deficient recombinant adeno-associated virus-based vector (rAAV) composed of an rAAV serotype 8 capsid and a self-complementary serotype 2 genome. The vector genome carries a gene expression cassette that expresses the human RLBP1 gene under the transcriptional control of an endogenous human RLBP1 promoter. This expression cassette includes a human RLBP1 promoter sequence (nucleotides -3157 to -2568, including part of exon 1), a simian virus 40 (SV40) intron, the cDNA encoding human RLBP1 and a SV40 polyadenylation signal sequence.
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Supplementary Figure 2. Subretinal bleb positions. Color fundus images of subretinal bleb positions (red line) for each patient. The retinotomy site is marked (X). Blebs predominantly formed centrally (C1.A, C1.B, C1.C, C3.A, C3.B, C4.A and C4.C) or peripherally (C2.A, C2.B, C2.C, C3.C and C4.B).
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Supplementary Figure 3. Visual acuity outcomes. (A) Best corrected visual acuity (BCVA) and (B) low-luminance visual acuity (LLVA) LogMAR-converted values for each patient at all available visits. Acuity values dropped for all patients at postoperative day 2 (D2) due to the remaining air tamponade. The BCVA returned to pre-treatment values by day 15 in all patients except for patient C4.C. Source data are provided as a Source Data file.
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Supplementary Figure 4. Examples of inferior subretinal exudates and subretinal pigmented deposits. (A) Inferior subretinal exudates (dashed area) in patient C2.C three days after treatment with AAV8-RLBP1. Three months post-treatment the exudates had largely regressed. Subretinal pigmented deposits and secondary RPE atrophy in patient C4.A (B) and C4.C (C). Color fundus (a), enhanced red channel (b), SD-OCT scan (c) and FAF images (d) at screening, 1 month and latest post-treatment visit. Pigmented deposits present as hyperreflective dots at the RPE level (red arrows) corresponding to hyperfluorescent dots (area outlined by white arrows) on FAF. Secondary atrophy present as a hypofluorescent area of patchy loss of RPE (red star). SD-OCT scan planes (dashed arrow) and the retinotomy site of the subretinal bleb (X) are shown.

[image: ][image: ]B
A

Supplementary Figure 5. Examples of retinal atrophy. (A) Color fundus (a) and FAF (b) images of RPE atrophy (dotted circle) at the retinotomy site of the subretinal injection is shown for patient C3.C. The retinotomy site is indicated (X). (B) Foveal atrophy in patient C4.C 1-year post-treatment is shown in the color fundus image (a). SD-OCT (c) scan through the juxtafoveal atrophy (green arrow in (b)) shows focal loss of the RPE and photoreceptor outer layers (between red arrows in (c) and (d)). Inserts show magnification of the foveal region (d).
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Supplementary Figure 6. Spectral-domain optical coherence tomography (SD-OCT) outcomes. Change in SD-OCT-assessed retinal thickness for all 9 subfield sectors for all patients and available visits. The predefined 40% safety threshold is shown (dashed grey line). Colored lines are defined in the inserted box at the bottom left and refer to screening visit 1 (Scr1), screening visit 2 (Scr2), baseline visit (Bas), day 15 (D15), month 1 visit (M1), month 3 visit (M3), month 6 visit (M6), month 9 visit (M9), year 1 visit (Y1), year 2 visit (Y2) and year 3 visit (Y3). Source data are provided as a Source Data file.
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Supplementary Figure 7. Analysis of full-field dark adaptation kinetics. (A) Dark adaptation curve of a healthy volunteer and a patient with RLBP1-RD pre-treatment. The patient’s pre-treatment dark adaptation curve shows the average of 3 pre-treatment values with the prediction interval. (B) Dark adaptation curves pre- and post-treatment of patient C1.A (C). A sample dot plot for a patient for a given time post-bleach for three post-treatment visits. Details on the assessment of the dark adaptation kinetics method are outlined in the Methods.
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Supplementary Figure 8. Dominant eye test outcomes. Individual patient level data of dominant eye test outcomes at all available visits.
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[bookmark: OLE_LINK3][bookmark: OLE_LINK10]Supplementary Figure 9. Patient reported outcomes (PROs). Mean scores for PROs for the VFQ-25 (A) and LLQ (B) visual function questionnaires and individual data from all patients for a subset of PRO subscales (C) at available visits. Outcomes for patient C2.C that was treated in the dominant eye are highlighted (bold line). Error bars show standard deviation (SD).  (A) Visit (n), Scr (12), M3 (12), M6 (12), M9 (6), Y1 (12), Y2 (10), Y3 (11). (B) Visit (n), Scr (12), M3 (8), M6, (12), M9 (6), Y1 (6), Y2, (6), Y3 (4). Source data are provided as a Source Data file.




[image: ]A
B

[image: ]
Supplementary Figure 10. Visual field outcomes. Light-adapted microperimetry (A). The area under the cumulative distribution curve (AUC) for retinal sensitivity is shown for the treated and untreated eye of each patient at all available visits. Humphrey visual field mean deviation (B) is shown for the treated and untreated eye of each patient at all available visits. Missing 2-year data for patients C1.A and C1.B due to Covid-19. Source data are provided as a Source Data file.
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Supplementary Figure 11. Regression and analysis of subretinal white puncta. Punctata albescens deposits in patient C2.B (A) and C3.C (B) at screening, month 3 and latest available visit. Color fundus photos (a) and corresponding SD-OCT scan (b) show the puncta at the RPE level (red arrows). SD-OCT scan planes (dashed arrows in (a)) and the subretinal bleb border (dotted lines in (a) and (c)) are shown. Processed threshold en face images (c) are shown for the treated and untreated eye. (C) Example of image processing and thresholding for quantification of number of punctata albescens deposits further described in Methods. Original image (Left), image after processing (Middle) and image after processing and thresholding (Right).
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Supplementary Table 1. Adverse events (AEs). Total incidence of AEs per treatment cohort. Source data are provided as a Source Data file.
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Supplementary Table 2. Subjective functional narratives. Subjective functional narratives were captured from the latest visit for each participant. The patients were asked if they observed any difference (better, same or worse) in night vision comparing treated eye to untreated eye. The patients were also asked to give specific daily-life examples of changes in visual function. 13-years follow-up. 22-years follow-up. 31-year follow-up.
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Figure 14.2-4.4 (Page 1 of 1)
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A. Original image B. After processing C. After thresholding










A. Original image B. After processing C. After thresholding
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(100.0) 

3 

(100.0) 

12 

(100.0) 

3 (25.0) 

 

Subjects with at least one ocular 

AE 

3 

(100.0) 

3 

(100.0) 

3 

(100.0) 

3 

(100.0) 

12 

(100.0) 

0 

 

Subjects with at least one Non-

ocular AE 

3 

(100.0) 

3 

(100.0) 

3 

(100.0) 

1 (33.3) 10 

(83.3) 

3 (25.0) 

 

Number of AEs  35  31  27  15  108  4 

 

Number of Ocular AEs  16  20  16  13  65  0 

 

Number of Non-Ocular AEs  19  11  11  2  43  4 

 

Number of Mild AEs  27  30  20  9  86  1 

 

Number of Moderate AEs  6  1  7  5  19  3 

 

Number of Severe AEs  2  0  0  1  3  0 

 

Number of Serious AEs  3  0  0  1  4  0 

 

Number of Study drug-related 

AEs 

0  4  7  4  15  0 

 

Number of Study procedure-

related AEs 

12  17  10  6  45  0 
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ID#

Night vision

Patient's description

C1.A

None

| have not noted any difference in my vision

C1.B’

None

| have not noted any difference in my vision

C1.C’

Improved

| am adapting to dim light much faster when going indoors. |
also have decreased the need for sunglasses outside

C2.A

Improved

| am experiencing faster recovery in dim light and reduced
need for escort in various situations. | have less need for
sunglasses.

C2.B'

Improved

There is a dramatic improvement in night vision. In dim light,
objects now appear within 30 min on the treated eye instead of
4 hours for the untreated eye. | can now read books to and
keep eye contact with my child, which was not possible before
treatment.

c2.C’

Improved

Full night vision in the treated eye is almost instant now (5-10
min) compared to 4 hours for the untreated eye. In effect, | am
no longer handicapped by the consequences of light exposure
in daily life.

C3.A?

Improved

The image is brighter on the treated eye and contours appear
much faster in dim conditions. This is evident if | wake up at
night, when shapes and objects appear almost instantly on the
treated eye whereas the image on the untreated eye is “dark”.

C3.B?

None

| experience increased light sensitivity leading to an increased
need for sunglasses outdoor

C3.C?

Improved

My night vision has improved dramatically. When | enter a
room with dim light, contours appear in 10 min compared to 2
hours for the untreated eye. This has made a large impact in
daily life.

C4.A?

Improved

My treated eye recovers after 10 min compared to more than 1
hour for the untreated eye. This is noticeable when | move
from a brighter lit milieu such as outdoors to a dimmer one
such as indoors at home

C4.B°

Improved

My treated eye recovers in dim milieus after 10 min compared
to 1 hour on the untreated eye. Consequently, | can now freely
use the wood working machines at my work.

C4.C3

Improved

| feel that the treated eye is good for night vision and that the
untreated eye is better in bright light.










ID#   Night vision  Patient's description 

C1.A

1

  None  I have not noted any difference in my vision  

C1.B

1

  None  I have not noted any difference in my vision 

C1.C1  Improved  I am adapting to dim light much faster when going indoors. I 

also have decreased the need for sunglasses outside  

C2.A

1

  Improved  I am experiencing faster recovery in dim light and reduced 

need for escort in various situations. I have less need for 

sunglasses. 

C2.B

1

  Improved  There is a dramatic improvement in night vision. In dim light, 

objects now appear within 30 min on the treated eye instead of 

4 hours for the untreated eye. I can now read books to and 

keep eye contact with my child, which was not possible before 

treatment. 

C2.C

1

  Improved  Full night vision in the treated eye is almost instant now (5-10 

min) compared to 4 hours for the untreated eye. In effect, I am 

no longer handicapped by the consequences of light exposure 

in daily life. 

C3.A

2

  Improved  The image is brighter on the treated eye and contours appear 

much faster in dim conditions. This is evident if I wake up at 

night, when shapes and objects appear almost instantly on the 

treated eye whereas the image on the untreated eye is “dark”. 

C3.B2  None  I experience increased light sensitivity leading to an increased 

need for sunglasses outdoor 

C3.C

2

  Improved  My night vision has improved dramatically. When I enter a 

room with dim light, contours appear in 10 min compared to 2 

hours for the untreated eye. This has made a large impact in 

daily life. 

C4.A2  Improved  My treated eye recovers after 10 min compared to more than 1 

hour for the untreated eye. This is noticeable when I move 

from a brighter lit milieu such as outdoors to a dimmer one 

such as indoors at home 

C4.B3  Improved  My treated eye recovers in dim milieus after 10 min compared 

to 1 hour on the untreated eye. Consequently, I can now freely 

use the wood working machines at my work. 

C4.C

3

  Improved  I feel that the treated eye is good for night vision and that the 

untreated eye is better in bright light.  

 


