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Figure S1. Pedigree of the families for whom segregation analysis was available. The black arrowheads indicate the proband.
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Figure S2. Patients excluded from quantitative SW-FAF analysis as the hyperautofluorescent ring
encircling the dystrophic retina either included the optic nerve head or disappeared during the
follow-up.
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Table S1. In silico analysis performed on the RPGRO®*° missense variant included in the study. PhyloP range: -14.1;6.4. Grantham score range: 0;215.

Genomic rs#; gnomAD: Patho_genlc prediction for Effect on splicing prediction
start cDNA Protein frequency missense changes
- (NM_00103485 (allele count/total PhyloP  Grantham
position change
3.1) alleles/number of -
(he19) homozygous) sFT  Mutuatio ) Phen
nTaster v MaxEnt NNSplice SSF
(score) 2 (score)
(prob)
(Gly893 Tolerate disease possibly
38145574 €.2678G>T P- V!I) no rst; gnomAD: absent -0,28 109 d(0.24) causing damaging - - -
) (0.682) (0.743)




Table S2. Conservation analysis of the novel missense variant c.2678G>T p.(Gly893Val) on RPGR
described in the study. This analysis was performed using the University of California Santa Cruz (UCSC)

ORF15
’

Genome Browser, available at https://genome.ucsc.edu/index.html. The interested residue is highlighted in

red.

Nucleotide Genomic

position (hg38 — 38145574 Nucleotide genomic 48835341 Nucleotide genomic position 48835341
NM_001034853.1) position (hg19) (hg19)

AA position 893 AA position 893 AA position 893
Physiological residue G Physiological residue G Physiological residue G
Altered residue v Altered residue Vv Altered residue v
Human EEEGEJEGEEE |Domesticgoat 0 0—-—-——————- Budgerigar EEE-Efv--KK
Chimp === Horse = —==—=—————= Parrot EKG-DK--GK
Gorila = mmmmm—————- White rhinoceros NGE-GHGER-- Scarlet macaw GKG-DK--GK
Orangutan —=—————————- Cat GEE-EKGEVE | Rock pigeon CEG-VEKEYAK
Gibbon  —=————————- Dog GEE-EEKGEVE | Mallard duck GEP--MEDLO
Rhesus KE--GRERREEE |Ferret ~ ——————————- Chicken oEQ-REKOGAK
Crab-eating Macaque =~ ——————————— Panda EGE-GHREGEK [ Turkey RRQ-EEEEAE

Baboon

Pacific walrus

GEE-EEGEAE

American alligator

D-—-EfEDDGE

GreenMonkey ~ ——-———————- Weddell seal EEG-GHGEVEE | Green seaturtle REE-KsMvGD
Marmoset  ——————————— Black flying-fox --D-DEEEEE | Painted turtle EAE-E@GEEDE
Squirrel Monkey EEEGEREEEGE |Megabat 00000 ——————————— Chinese softshell turtle EED-KJJEEEEG
Bushbaby EG--————-—- David's myotis (bat) ~ ——--—--———- Spiny softshell turtle FED-KJEEEED
Chinese tree shrew EEEEEEEEGEG | Big brown bat E---GEEEGEE | Lizard EKE-ERENEEG
Squirrel Monkey KEEKEJRGKGE | Hedgehog GGE-EBGGEEE X_tropicalis EEE-—[DEEEE
Egyptian jerboa EEEEERT--EE |Shrew EEG-ENGADED | Coelacanth EEK-DEESADE
Prairie EEE-—---- EE | Star-nosed mole EEG-E@DOGEE |Tetraodon ~  ———————————
Chinese hamster EGE———--- EE | Elephant = ——m———————— Fugu  mmmm—mm—————
Golden hamster EGE-——--- EG [ Cape elephant shrew GEG-EEEGEEE | vellowbelly pufferfish ~  ——————————-
Mouse EGE-—---- EE | Manatee GEE-OFREEE | Nile tilapia SKR-DJESDLE
Rat DEE------ ED [Capegoldenmole = -——-——--——- Princess of Burundi SKR-DESDLD
Naked mole-rat KEG-————-—— Tenrec EE---[EGNDE [ Burton's mouthbreeder SKR-DESDLE
Guineapig = —m———————-- Aardvark  mmmm——m Zebra mbuna SKR-DJESDLE
Chinchilla KEGEERE---G [ Armadillo EEE-EMEREEE | Pundamilia nyererei SKR-DIESDLE
Brush-tailed rat EEGEEJE--EE | Opossum RKK--lRSRNG  |Medaka ~ —===————-—-
Rabbit = —m——— Tasmanian devil SKK--RSRNG | Southern platyfish N----- RGRRE
Pika EEE------ EG [wallaby  —mmmmm———- Stickleback SEE-EfIDSGEE
Pig DGE-EBEGGEE | Platypus EEE-GBEEEEL |Atlantccod @ —mm————————
Alpaca -——-EBOFEEG | Saker falcon KKR-EJE-HEK | Zebrafish rR-—-EfESVAE
Bactrian camel EEE-EEEEEG (Peregrinefalcon @~ = ——————————- Mexican tetra (cavefish) EES-VE-DHE
Dolphin EEE-EEGGEEE | Collared flycatcher -AG-E-NECEQ | Spotted gar SRT-EffE--—--
Killer whale EEE-EJGGEEE | White-throated sparrow EMR-EBGEEER [ Lamprey DRG---GEDDA
Tibetan antelope  ~~ ———————-——— Medium ground finch GMG-KllG--EG

Cow  mmmmm——— Zebra finch GMR-EfEEEQR

Sheep GGG-E!GGGEE Tibetan groundjay = ——————————-




Table S3. Clinical data from cone and cone-rod (CD and CRD) patients carrying variants on RPGROFF1°,

Age -
Decade | Color Vision
ID Gen | of of (Altered | Comorbidities | ECVA | BEVA ff-ERG SW-FAF SW-FAF ocT ERM | iHRF
der | last . oD (O pattern
L onset Axis)
visit
CICco3862 | M | 9 1st Normal None 0 o | NormalScotopic Normal 1A Central dystrophic no | no
decade photopic reduced changes in the EZ
Patchy
hypoauofluorescence along
Dyschromat the temporal vascular
cco1a18 | m )5 2nd (?p5|a None 12 13 Both redyced arcades. Homogeneous 3B Generalized thlnmng of no | no
decade without (photopic +) hypoautofluorescence of the retina
definite axis the posterior pole
surrounded by halo of
hyperautofluorescence
Peripapillary atrophy; Posterior Staphyloma;
Deutan OD Scotopic reduced; Grainy central Central RPE/outer retina
782819 M 37 High Myopia 0.7 0.7 photopic hypoautofluorescence 2B atrophy; Preservationof | no | no
/ Protan OS .
undetectable surrounded by all retinal layers around
hyperfluorescent ring the lesion
Not . Central circular area of deep Central RPE/outer retina
erformed Scotopic reduced; hypoautofluorescence atrophy; Preservation of
CIC09352 | M | 51 pert | Glaucoma | 1.3 | 12 photopic P ' 2A PhY; no | no
vision too surrounded by halo of all retinal layers around
undetectable .
low hyperautofluorescence the lesion
Peripapillary atrophy and
focal areas of Posterior Staphyloma;
Not High Myopia; hypoautofluorescence i -
2nd erformed Previous Normal Scotopic; | nasally; central circular area Central RPE/outer retina
CIC04404 | M 36 pert ’ 2 1.6 . pic; v 2B atrophy; Preservationof | no | no
decade | vision too cataract photopic reduced of deep .
all retinal layers around
low surgery OO hypoautofluorescence, .
the lesion
surrounded by halo of
hyperautofluorescence
C1C02893 | M 53 4th Deutan None 05 05 Both red.uced Peripapillary atrophy; -8 Central presgrvatlon of no | no
decade (photopic +) Central area of the outer retinal layers,
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(color

isoautofluorescence

surrounded by areas of

vision) surrounded by ring of dystrophic alterations of
granular outer retinal layers with
hypoautofluorescence HRDs; preservation of the
encircled by an retinal layers in the
hyperautofluorescent ring periphery of the
acquisition.
Dyschromat
ClC02863 35 2nd 9p5|a None 1 0.8 Undetectable Diffuse 2B Genera!lzed RPE/Outer no | yes
decade without hypoautofluorescence retina atrophy
definite axis
Not Previous
1st f d Diff G lized RPE/Out
CIC07494 61 > pe'r.orme ! cataract 3 3 Undetectable use 3B enera.lze /Outer no | yes
decade | vision too hypoautofluorescence retina atrophy
surgery OO
low
Peripapill trophy;
Not . erlpépl ary atropy; Central RPE/outer retina
>nd erformed Scotopic reduced; | central circular area of deep atrophv: Preservation of
CIC06631 34 P . | High Myopia photopic hypoautofluorescence, 2B P .y, no | no
decade | vision too all retinal layers around
undetectable surrounded by halo of .
low the lesion
hyperautofluorescence
Central area of Central area of
isoautofluorescence isoautofluorescence
>nd . Normal Scotopic; surrounded by ring of surrounded by ring of
CIC03560 55 Tritan None 0.4 0.2 . granular 2A granular no | no
decade photopic reduced
hypoautofluorescence hypoautofluorescence
encircled by an encircled by an
hyperautofluorescent ring hyperautofluorescent ring
Central preservation of
Central area of .
. the outer retinal layers,
isoautofluorescence surrounded by areas of
1st Deutan OD/ Scotopic reduced; surrounded by ring of dvstrophic altgrations of
ClC06538 51 Deutan and | High Myopia 1.1 1.2 photopic granular 2B ystrop . no | yes
decade . outer retinal layers;
Tritan OS undetectable hypoautofluorescence

encircled by an
hyperautofluorescent ring

preservation of the retinal
layers in the periphery of
the acquisition.




Peripapillary atrophy;

Posterior Staphyloma;

Dysch L ks; grai
nd ysg Z?amat Scotopic reduced; acquerC(;r:\tcraT, grainy Central RPE/outer retina
clco4447 38 .p High Myopia 1 1.1 photopic 3B atrophy; Preservation of | no | no
decade without hypoautofluorescence .
- . undetectable all retinal layers around
definite axis surrounded by .
. the lesion
hyperfluorescent ring
Peripapill hy; P i hyl ;
Dyschromat . erlpap.l ary atrophy; osterior Staphy om.a,
opsia Scotopic reduced; Grainy central Central RPE/outer retina
Clco4647 44 witF:wut High Myopia 0.7 0.6 photopic hypoautofluorescence 2B atrophy; Preservationof | no | no
_ . undetectable surrounded by all retinal layers around
definite axis . .
hyperfluorescent ring the lesion
Dyschromat . Perlpap.lllary atrophy; Central RPE/outer retina
opsia Scotopic reduced; Grainy central atrophv: Preservation of
ClC09451 48 .p High Myopia 1.3 1.3 photopic hypoautofluorescence 1B P 'y, no | no
without all retinal layers around
- . undetectable surrounded by .
definite axis . the lesion
hyperfluorescent ring
Central area of
Not hypoautofluorescence with
2nd erformed Scotopic reduced; granular Central outer retina
CIC07574 39 p_ . ! None 1 1 photopic hypo/hyperautofluorescenc 3B no | yes
decade | vision too . atrophy
low undetectable e extending towards the
inferior, temporal and nasal
directions
Semicircular area of patchy
hypoautofluorescence
extending from around the
CIC07658 46 Tritan High Myopia 0.3 0.3 Undetectable . . P 3B thinning with foveal no | yes
and involving the central <parin
macula (with foveal paring
sparing); This area is
surrounded by an
hyperautofluorescent halo.
CIC07798 39 Deutan and None 1 0.9 Norma! Scotopic; | Central circular area of deep 1B Central RPE/outer retlna o | no
Protan photopic reduced hypoautofluorescence, atrophy; Preservation of
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surrounded by halo of
hyperautofluorescence

all retinal layers around
the lesion

Peripapillary atrophy;

Not . Central RPE/outer retina
erformed Normal Scotopic; central circular area of deep atrophy; Preservation of
CIC08152 35 pen ’ None 1 1.2 ) pic; hypoautofluorescence, 2B PhY; no | no
vision too photopic reduced all retinal layers around
surrounded by halo of .
low the lesion
hyperautofluorescence
Not . Central circular area of deep Central RPE/outer retina
erformed Scotopic reduced; hypoautofluorescence atrophy; Preservation of
CICc8901 73 pert ’ None 12 | 11 photopic vp / 2B Py no | no
vision too surrounded by halo of all retinal layers around
undetectable .
low hyperautofluorescence the lesion
Central area of
N I ic; h fl
CIC8918 47 Deutan None 1.3 13 orma. Scotopic; ypoautofluorescence 1A Central EZ interruption no no
photopic reduced surrounded by halo of
hyperautofluorescence
Peripapillary atrophy;
Normal Scotopic: central area of Dystrophic/atrophic
CIC9067 48 High Myopia 0.2 0.4 . PIC; hypoautofluorescence, 2B changes of the EZ in the no | yes
photopic reduced
surrounded by halo of center
hyperautofluorescence
RE: Peripapill hy;
eripapiliary atrophy; RE: Central RPE/outer
central area of .
hypoautofluorescence retina atrophy;
Dyschromat | pseudophakic P / Preservation of all retinal
opsia OU, retinal Normal Scotopic; surrounded by halo of layers around the lesion;
CIC8950 47 _p ’ 0.9 1.2 ) PIC; hyperautofluorescence. LE: 2B y ' | no | yes
without detachment photopic reduced . . HRDs. LE: Rearrangements
. . Large area of chorioretinal .
definite axis 0S . of the retinal structure
atrophy extending from the . . .
with loss of physiologic
macular towards the . )
. . . retinal profile
inferior periphery.
Central preservation of
Central area of .
. . the outer retinal layers,
Scotopic reduced; isoautofluorescence surrounded by areas of
ClC09151 48 0.4 0.5 photopic surrounded by ring of 2A y no | no

undetectable

granular
hypoautofluorescence

dystrophic alterations of
outer retinal layers with
HRDs; preservation of the




encircled by an

retinal layers in the

hyperautofluorescent ring periphery of the
acquisition.
Not .
erformed. | High mvopia Diffuse Posterior staphyloma;
CIC01063 56 p' . ! h myopia, LP LP Undetectable 3B diffuse atrophy of the no | no
vision too glaucoma hypoautofluorescence .
outer retinal layers
low
Central circular area of Central RPE/outer retina
CIC10466 51 None 03 03 Norma! Scotopic; hypoautofluorescence, A atrophy; Preservation of o | no
photopic reduced surrounded by halo of all retinal layers around
hyperautofluorescence the lesion
Not . peripapillary and Central RPE/outer retina
2nd erformed inferotemporal patchy atrophy; Preservation of
CIC09949 55 P . ’ 3 3 Undetectable hypoautofluorescence; 3B P .y, yes | yes
decade | vision too . all retinal layers around
diffuse granular .
low the lesion
hypoautofluorescence
Central preservation of
Central area of the outer retinal layers,
isoautofluorescence surrounded by areas of
. surrounded by ring of dystrophic alterations of
. Normal Scotopic; . .
CIC10733 46 Tritan None 0.3 0.5 . granular 2A outer retinal layers with no | yes
photopic reduced .
hypoautofluorescence HRDs; preservation of the
encircled by an retinal layers in the
hyperautofluorescent ring periphery of the
acquisition.
Dyschromat Central area of
1st opsia . . Normal Scotopic; hypoautofluorescence . .
| 2 High M 2 2 1A | EZ
€1Co8066 8 decade without 'eh Myopia 0 0 photopic reduced surrounded by halo of Centra Interruption no | no
definite axis hyperautofluorescence
Central preservation of
Central area of .
. . the outer retinal layers,
3rd Normal Scotopic; isoautofluorescence surrounded by areas of
ClC04835 40 decade Protan High Myopia | 0.4 0.7 photopic surrounded by ring of 2B dystrophic alterations of no | yes

undetectable

granular
hypoautofluorescence

outer retinal layers;
preservation of the retinal
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encircled by an layers in the periphery of
hyperautofluorescent ring the acquisition.
Dyschromat Central area of
CIC03515 47 | 3 opsia 02 | o3 | NormalsScotopic; | hypoautofluorescence 18 Central EZ interruption | no | yes
decade without ‘ ' photopic reduced surrounded by halo of P ¥
definite axis hyperautofluorescence
Central preservation of
Central area of the outer retinal layers,
isoautofluorescence surrounded by areas of
Previous Scotopic reduced; surrounded by ring of dystrophic alterations of
CIC09159 57 cataract 2 2 photopic granular 2B outer retinal layers with no | yes
surgery in 00 undetectable hypoautofluorescence HRDs; preservation of the
encircled by an retinal layers in the
hyperautofluorescent ring periphery of the
acquisition.
Central preservation of
Central area of the outer retinal layers,
isoautofluorescence surrounded by areas of
3rd Normal Scotopic; surrounded by ring of dystrophi'c alterations' of
CIC07400 38 Protan None 0.7 0.6 . granular 2A outer retinal layers with no | yes
decade photopic reduced .
hypoautofluorescence HRDs; preservation of the
encircled by an retinal layers in the
hyperautofluorescent ring periphery of the
acquisition.
erf'(\i:’r:ﬁed Scotopic reduced;
CIC09653 39 P . | High Myopia 1.5 1.3 photopic
vision too
undetectable
low
Dyschromat Semicircular area of patchy
. hypoautofluorescence .
opsia L . Central RPE/outer retina
3rd without Scotopic highly extending from around the atrophv: Preservation of
ClC04850 39 . . None 1.1 0.3 | reduced; photopic optic disc towards the 3B P 'y, no | yes
decade | definite axis . . all retinal layers around
undetectable inferior temporal arcade; .
(oD)/ . the lesion
Central circular area of
normal (OS)
hypoautofluorescence
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surrounded by halo of

hyperautofluorescence.

Normal Scotopic;

Peripapillary atrophy;
Grainy central

Posterior Staphyloma;
Central RPE/outer retina

CIC01503 | M 41 Protan High Myopia 0.9 0.7 photopic hypoautofluorescence 2B atrophy; Preservation of | no | yes
undetectable surrounded by all retinal layers around
hyperfluorescent ring the lesion
. Central area of Central RPE/outer retina
2nd Scotopic rec!uced; hypoautofluorescence atrophy; Preservation of
1659193 M 47 decade Protan None 1 1 photopic surrounded by halo of 2A yes | yes

undetectable

hyperautofluorescence

all retinal layers around
the lesion

OCT: optical coherence tomography; SWAF: Short-wavelength fundus autofluorescence; ERM: epiretinal membrane; iHRF: intraretinal hyper-reflective foci; EZ:

ellipsoid zone; RPE: retinal pigment epithelium, OD: Oculus Dexter for right eye, OS: Oculus Sinister for left eye, OU Oculus Uterque for both eyes; LP Light

Perception.
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Table S4. List of primers used for RPGR°%F*® exon 15 Sanger sequencing.

Type ID primer Primer tﬁmsrl::::;
(FASTA) -
(base pair)
ORF15_F3 5'-GACTAAACCCATAATATCCAAATCCA-3'
1953

Primers for PCR
3'-GCCAAAATTTACCAGTGCCTCCTAT-5'

3'-CCTTCCTCCTCTTCCCCCTCA-5'
3'-TCCTTCCTCCTCTTCCCCCTCCCA-5'
3'-CCCTGTGTGTTAGTAACTGAC-5'
3'-ACTGGCCATAATCGGGTCACAT-5' N/A
3'-CTCTCCTTCCTCCTTTTCAC-5'
3'-CAATTTAATAACACGTAATGAGTG-5'

ORF15_R6

ORF15_R7bSeq
ORF15_R8bSeq

Primers for ORF15_R9Seq
Sequencing | orri5 Rsseq
ORF15_R4Seq
ORF15_R11Seq
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Table S5. Best corrected visual acuity (BCVA) data from both eyes of the patients with RPGR-related cone and cone-rod dystrophies. All data are presented as
mean * standard deviation. Cl: confidence interval.

Number of

Mean absolute

(95% Cl interval)

observations Right Eye Left Eye difference Lower Upper P value*
BCVA at last visit, logMAR 33 1.12+0.84 1.04+0.77 0.17 -0.36 0.70 0.35
Annual rate of BCVA decline, LogMAR/y 26 0.04 £ 0.06 0.03£0.06 0.073 -0.02 0.04 0.80
Slope 0.04 £ 0.08 0.03+0.06 0.045 -0.09 0.18 0.53
Intercept -0.90 + 3.34 -0.54+3.14 1.89 -3.82 7.59 0.46
Annual rate of central hyperAF ring 19
enlargement
Horizontal diameter, um/y 42.88 +48.98 45.71+47.13 3.46 -28.8 34.46 0.75
Slope 43.16 +47.81 44.04 +41.78 12.12 -28.66 30.42 0.52
Intercept 228.60 + 1689.24 212.78 + 1479.13 157.88 -1028.86 1060.5 0.09
Vertical diameter, um/y 39.44 +40.90 38.12 £ 41.54 1.46 -25.80 28.44 0.67
Slope 39.36 + 40.57 38.33 +39.46 16.78 -25.3 27.36 0.27
Intercept -24.16 £ 1658.86 -21.10 + 1432.58 29.78 -1016.74 1022.86 0.08
CRT at last visit, um 35 148.97 £+ 27.17 148 + 26.17 3.8 -11.75 13.69 0.18

*Wilcoxon signed-rank test; CRT: central retinal thickness
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