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eMethods.

Genetic analysis. Blood samples from the index cases and, when possible, relatives were
collected for genetic research and genomic DNA was extracted as previously reported !. These
DNA samples were collected within the NeuroSensCol DNA bank, for research in neuroscience
(PI: JA Sahel, co-PI I Audo, partner with CHNO des Quinze-Vingts, Inserm and CNRS).
Targeted next generation sequencing (NGS) was performed in all but one family in
collaboration with an external company (IntegraGen, Evry, France). A large panel of genes
(200-300) known or presumed to be associated with retinal dystrophies was used for targeted
NGS as previously described >°. In a family F1517 (eFigure 1), WES was performed in the trio
(proband and parents): exons and flanking exonic regions of DNA samples were captured and
investigated with in-solution enrichment methodology (SureSelect Clinical Research Exome,
Agilent, Massy, France) as reported previously *P!”®. Image analysis and base calling were
performed with Real Time Analysis software (Illumina). For all subjects of the family, overall
WES coverage of the captured regions was 96% and 90.67% for 10x and 25x depth of coverage
respectively resulting in a mean sequencing depth of 82x per base. Genetic variation annotations
were performed by an in-house pipeline (IntegraGen), and results were provided per sample or
family in tabulated text files. Stringent filtering criteria were used to select most likely
pathogenic variant(s): only nonsense, missense, splice site variants or small deletions or
insertions (InDels) with a minor allelic frequency <0.005 in Exome Variants Server (EVS,
http://evs.gs.washington.edu/EVS/), HapMap (http://hapmap.ncbi.nlm.nih.gov/),
1000Genomes  (http://www.1000genomes.org/) and Genome Aggregation Database
(GnomAD, http://gnomad.broadinstitute.org/) were considered to be putative disease-causing.
If never reported, variant pathogenicity was predicted with bioinformatic tools: Polymorphism

Phenotyping v.2 (PolyPhen2, http://genetics.bwh.harvard.edu/pph2/), Sorting Intolerant From

Tolerant (SIFT, http:/sift.jcvi.org/), MutationTaster (http://www.mutationtaster.org/) and
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amino acid conservation across species was studied with UCSC Genome Browser

(http://genome.ucsc.edu/index.html; Human GRCh38/hg38 Assembly).

The CLN3 variants selected after targeted NGS/WES were validated in the index cases and
relatives by Sanger sequencing (refseq: NM_001042432.1, primer sequence available on
demand). Quantitative polymerase chain reaction (QPCR) was performed to validate the
common ex.8 ex.9 1.02kb deletion detected as a copy number variant (CNV) by NGS/WES

(eFigue 2).
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eFigurel. Pedigrees. 15 patients from 11 unrelated families harbored biallelic pathogenic variants in CLN3.
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eFigure 2. qPCR for ex.8 ex.9 del in CLN3. Amplification ratios from patients are compared with normal control and with JNCL patient
homozygous for ex.8 ex.9 1.02kb del. Patients CIC03517, CIC05888, CIC0589 are heterozygous for this del. Patient CIC05892 have no del.
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eFigure 2(continued). qPCR for ex.8_ex.9 del in CLN3. Patient CIC01168, CIC01169, CIC01170 are heterozygous for the deletion. Patient

CICO00350 have no deletion.
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eFigure 2 (end). qPCR for ex.8 ex.9 del in CLN3. Patients CIC09853, CIC08140, CIC08027 are heterozygous for the deletion.
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eFigure 3. Mild forms of CLN3-isolated retinal degeneration (group A). Fundus photo,

SW-FAF, SD-OCT (Top: horizontal scan, Bottom: vertical scan). In all cases midperipheral retina
is more atrophic than the macular retina. B, Vascular narrowing, peripheral greyish discoloration of the retina,
pigmentary migrations. Persistence of outer retinal layers in foveal zone on SD-OCT. C, Persistence of outer
retinal layers in foveal zone on SD-OCT. Changes at the vitreo-retinal interface (striae). D, Waxy pallor of the
optic disc, vascular attenuation and diffuse pigmentary clumping. Little island of foveal outer retina is preserved
on SD-OCT. E, more advanced outer retinal degeneration with large ellipsoid zone disruption. F, intraretinal
microcysts.
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In all cases, atrophic macular changes
are prominent. A, Only slight macular
atrophic changes are seen on fundus
photos and SW-FAF. However, SD-
OCT reveals a widespread outer retinal
layer disruption. B,C, D, Family F699 ,
Retinal findings in this family are quite
homogenous. Atrophic yellowish
maculae with cellophane sheen,
arteriolar narrowing and greyish
midperipheral retina with sparse
pigmentary clumping. Hypo-
autofluorescent foveae circled by a
broad hyper-autofluorescent ring with
indistinct borders on SW-FAF. E,F,
Family F1517, intrafamilial variability
with more a severe retinal disease in
CICO05890 at the same age: cataract,
obvious macular and midperipheral
atrophic retinal changes and waxy optic
disc. G, Punched-out atrophic macular
changes and some macular pigmentary

@@ migration as well as midperipheral

retinal atrophy. H,I, Family F5189.
Despite little atrophic macular changes
seen on fundus photos and SW-FAF,
outer retinal degeneration is more
widespread on SD-OCT.

eFigure 4. Severe forms of
CLN3.isolated retinal

| degeneration (group B).).

Fundus photo, SW-FAF, SD-OCT
(Top: horizontal scan, Bottom:
vertical scan).
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eFigure 5. ISCEYV standard full field ERG. A, B: « severe » retinal generation (group B) patients. Undetectable responses to dim dark-adapted
flash (DA 0,01). Severely reduced amplitude of the responses to a bright dark-adapted flash (DA 3,0 and DA 10,0) along with reduced b/a ratio,
suggesting some degree of inner retinal dysfunction. Severely reduced responses to light-adapted stimulations (LA 3,0 and LA 30 Hz). ERG
became undetectable with time. C: « mild » (group A) retinal degeneration patient. DA responses are undetectable. Residual response to the LA
30Hz flicker. Note the age of patient (mild but advanced retinopathy).
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A. Mean BCVA vs age
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eFigure 6. BCVA progression. A, logMAR BCVA vs age. B, Kaplan-Meyer analysis for mean

BCVA between right and left eye equal or greater than 1.3 logMAR vs. age.
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eFigure 7. CIC03517, progression: severe retinal degeneration, macular atrophy. CLN3: ¢.461-3C>G/ex.8 ex.9del 1.02kb
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eFigure 8. CIC00350, progression: middle age-onset rod-cone dystrophy. CLN3: homozygous ¢.461-3C>A
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eFigure 9. CIC01170, progression: severe retinal degeneration with early macular atrophy. CLN3: M1: ¢.461-3C>G; M2: ex.8 ex.9del
1.02kb
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eFigure 10. CIC01169, progression: severe retinal degeneration with early macular atrophy. CLN3: ¢.461-3C>G/ex.8_ex.9del 1.02kb
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eFigure 11. CIC01168, progression: severe retinal degeneration with early macular atrophy. CLN3: ¢.461-3C>G/ex.8_ex.9del 1,02kb

© 2021 American Medical Association. All rights reserved.



CIC11096 35 37 39 41 43
[M5];[=] 0 I 1 I 1 ]

0s % R
1037223 CIC09088
M3 {M9) [M5];[Mo]

CIC11095
[M3]; [=]

N

BCVA, logMAR. Counting fingers=2.0, Hand
Motion=2.3, Light Perception=2.6. Legal
blindness logMAR>1.3

eFigure 12. Patient 1037229, progression: severe retinal degeneration with early macular atrophy. CLN3: MS: ¢.938T>C p.Leu313Pro;

M?9: ¢.1056+3A>C
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eFigure
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eFigure 14. Battenin. Missense and nonsense amino acid changes in battenin, reported in retina-restricted disease. CD, CL: cytoplasmic

domain/loop, TD: transmembrane domain. In blue, variants reported in both retina restricted disease and JNCL. In red, novel variants.
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eTable. CLN3 variants reported both in JNCL and isolated retinal degeneration.

JNCL

2nd gllele

Allele detected in both JNCL and non-

syndromic IRD

Non-syndromic IRD

2nd gllele

Ex.8 ex.9del 1.02kb’

¢.565G>C, p.Gly189Arg’

¢.565G>C, p.Gly189Arg®

Ex.8_ex.9del 1.02kb’ ¢.883G>A, p.Glu295Lys’ ¢.391A>C, p.Ser131Arg°
Protracted-onset JNCL dominated by cone-rod dystrophy
visual failure

Ex.8_ex.9del 1.02kb? ¢.883G>T, p.Glu295*%° ¢.917T>A, p.Leu306His'°

e ¢.1247A>G p.Asp416Gly’
e ex.2_ex.5del'!

¢.1056+3A>C, p.?'?

¢.938T>C p.Leu313Pro
[this article]
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