Supplementary Table S3: The symptom information of 26 cases of CRD and the judgement of severity.

. . Genotype
Patient . Clinical Onset Age at BCVA o " "
Patient ID |Sex diagnosis Nucleotide Protein age Exan?ination (as logMAR) Color vision ERG Visual field Fundus FFA ocT Reference
change change
0D:-0.10 Can pass Generalized cone-rod
30 41 08:-0.20 Ishihara test pattern of dysfuntion - - - -
Het OuU: Mild Mild Moderate _ _ _ _
eterozyous .
I-2/Proband/ p.H370Afs*17 A tth i :
1 F CRD ¢.1106du - pparent thinning of the This stud:
Japanese family Sa02rTon p.I676N Severely Non-recordable under both Macular atrophy with additional Hypo-autofiuorescence in the retina and disruption of Y
e 0uU:1.52 Larger central scotoma macular area along with arcade
Mild 59 impaied scotopic and photopic conditions diffuse retinal degeneration the ellipsoid zone.
vessels. More area involved.
OU: Severe Severe Severe Severe Severe Severe Moderate
Some
0U:0.00 color vision Ge;é:i?i.zme{;zd _ _ _ _
30 54 preserved P
OuU: Mild Moderate Moderate _ _ _ _
1I-1/Elder Heterozyous H370Afs*17 Apparent thinning of the retina
2 brother/ M CRD c.1106dup p- 676N s ' ERGs reduced but Hypo-autofluorescence in and disruption of the ellipsoid This study
Japanese family €.2027T>A P _:V:r:;/ detectable Zcrtezlouc'i resu onses Central scotoma Macular atrophy the macular area along with zone; RPE was relatively
Mild 62 impai pi P! arcade vessels preserved around the
parafoveal area.
O(S)PS:Z\I/I(‘edre Severe Moderate Moderate Moderate Moderate Mild
Severe Vessel attenuation, diffuse RPE changes,
Late 0Ou:2.28 color vision ERG showed both Not available and dense bone spicule pigment migration Not available Not available
3 IV-2/Family 1 F d Relma\. Hcr;;azé/g‘ogs p.G113AfsX1 teenage 44 o defect cone and rod responses. in the retinal periphery and atrophy both [12]
legeneration ¢ el atthe macula and in the periphery
Moderate OU: Severe Severe Moderate _ Severe _ _
Severe Vessel attenuation, diffuse RPE changes,
Late . N ERG showed both and dense bone spicule pigment migration .
4 V-4/Family1 M Retinal Homozygous p.G113AfsX1 teenage 40 0Ou:228 colg;;re\z;on cone and rod responses. Notavailable in the retinal periphery and atrophy both Notavailable Notavailable 121
degeneration ©c:338delG atthe macula and in the periphery
Moderate OU: Severe Severe Moderate _ Severe _ _
Severe Vessel attenuation, diffuse RPE changes,
Late . ERG showed both and dense bone spicule pigment migration
5 V-5Famiy1 F Retinal Homozygous p.G113AfX1 teenage 40 Ou:228 COI;;;;‘ZO" cone and rod responses. Notavailable in the retinal periphery and atrophy both Notavailable Notavailable )
degeneration €.338delG B atthe macula and in the periphery
Moderate OU: Severe Severe Moderate _ Severe _ _
S Vessel attenuation, diffuse RPE changes,
Late 0U:2.28 Ievere c d pate 7 d Not Jabl and dense bone spicule pigment migration Not Jabl Not abl
i 12 color vision one-rod pattern of disease ot available ot available ot available
6 V-6/Family! M Retinal Homozygoéjs p.G113AfsX1 teenage 40 defect p in the retinal periphery and atrophy both 12]
degeneration ©.338del atthe macula and in the periphery
Moderate OU: Severe Severe Moderate _ Severe _ _
Vvae |sopler|n_green and m‘.’e n re_d: there Circular patches of pigment epithelial
are peripheral islands of residual vision and
Retinal H 18 0U:2.28 N | Detectable rod or cone responses trally to the | tand atrophy both atthe macula and in Not labl Not abl
; Famiy2 M etinal o;nozygogs 0.G48BATSX20 46 12 o color vision in sither eye bnr(') ::Z?;sre;er&‘r‘ae y_nomeer a;fzsea;nd the periphery associated with pigment ot available ot available (2]
degeneration c1463del 9 get ( )i ight ey migration and vessel attenuation
small areas of response in the left eye.
Moderate OU: Severe Severe Moderate Severe Severe _ _
00017 Only narrow peripheral remnants left lefusihalmphylof RPE; e‘xlenswe sheen
Il-4/Faroe Homozygous 17 08 1.7 Not available Undetectable in the lower visual fields and n the ’"iir"fr‘;f‘e’“':ag“"”' numerous, Notavailable Not available
8 Islands CRD M CRD Y9 p.Q175QfsX47 29 s a paracentral preserved island of 10° POV X [13]
fam. c.524dupA in the upper temporal midperiphery.
Moderate O(S)PS:Z\I/I(‘edre _ Severe Severe Moderate _ _
II-6/Faroe Severely Markedly delayed and reduced Normal or slightly constricted Irregular foveal degeneration and
c cl Homozygous Q17508 17 0Ou: 1.00 impaired rod and cone responses outer field limits. A central scotoma normal arteriolar caliber Not available Not available
9 \s\an':fn RD F RD 524dupA p.Q175QfsX47 36 P P measuring 5° was found. [13]
Moderate OU: Severe Severe Moderate Moderate Moderate _ _
. Irregular RPE atrophy in the macular
II-10/Faroe Homozygous 17 g[s) ?gg _Smev:zldy Marr};edd‘aynzec‘zxeei::dorne:e‘;ced Normal\)o{esrhfgelrgyl s:)_;vsstr\cted region, attenuated arterioles and Not available Not available
10 Islands CRD M CRD cszzozdySp: p.Q175QfsX47 37 o impai P uierfieid fimits. paleness of the optic nerve head 3]
fam. ) -
Moderate ngs'g‘l’”:re Severe Moderate Moderate Moderate _ _
V-2/Faroe H 15 (())SDOO1S7 Not available Undetectable Not available Foveal atrophy and attenuated arterioles Not available Not available
11 IslandsCRD M CRD omozygous -, a175Qfsx47 17 13
fa ©.524dupA OD: Severe
m. Moderate 0s: Mild _ Severe _ Moderate _ _
c bsent, and Bilateral deep large central scotomas Pigmentary deposits localized mainly in the S th fth |
Homozygous Elimination of 20 0ou:1.3 No color vision Ol::dre:ep::'::f; ier:‘sé:n with significant general reduction of sensitivity peripheral retina, a thinned and atrophic Not available evere m‘";gg r‘)arRePrgacu a,
12 Iv-2/18-127 F CRD €.1485+2T>G mlron‘ 13 d‘:"m 36 u P in both eyes macular region, retinal vessel attenuation. with irregu (4]
splice site
Moderate OU: Severe Severe Moderate Severe Moderate _ Severe
c bsent, and Bilateral deep large central scotomas Pigmentary deposits localized mainly in the Macular th dl
Homozygous Elimination of 20 0ou:1.3 No color vision Ol::dre:ep:':::f; ier:‘sé:n with significant general reduction of sensitivity peripheral retina, a thinned and atrophic Not available ac\;faf; e:rlc”ogn:)n . 0ss
13 Iv-318-127  F CRD c1485+2T>G  intron 13 donor 38 ! P in both eyes macular region, retinal vessel attenuation. Ve ! (4]
: splice site
Moderate OU: Severe Severe Moderate Severe Moderate _ Moderate
Some Bull's eye pattern of RPE atrophy in the
o 3 . 0oD:1.7 . Rod and cone responses Peripheral islands of vision temporally macula and circular patches of RPE atrophy Thinning and loss of the outer
44 |Iv-1/Palestinian Retinal Homozygous pQapix  Cnidhood 45 0s:16 °°r':;;”rifd" were severely reduced and inferiorly with central vision loss anterior to the arcades, with retinal vascular Notavailable nuclear, IS, and OS layers. 18]
family degeneration c.1381C>T P attenuation and bone spicule pigmentation.
Severe OU: Severe Moderate Severe Severe Severe _ Severe
Bull's eye pattern of RPE atrophy in the Thinning and loss of the outer
0D: 0.9 Rod and cone responses Severe field constriction macula and circular patches of RPE atrophy nuclear, 18, and OS layers.
15 |V-3/Palestinian Retinal Homozygous Q461X Childhood 36 0s:0.7 No color vision were severely reduced with small central island anterior to the arcades, with retinal vascular Notavailable The outerretinal layers were 15
family degeneration  c.1381C>T P attenuation and bone spicule pigmentation refatively preserved around rel
P Pig . the anatomic fovea.
Severe OU: Moderate Severe Severe Severe Moderate _ Moderate
Bull's eye pattern of RPE atrophy in the Thinning and loss of the outer
. Some nuclear, IS, and OS layers.
Childhood 0D: 0.3 | Rod and cone responses Severe field constriction macula and circular patches of RPE atrophy Not labl Th " tinal |
IV-4/ Palestinian Retinal Homozygous idhoo 08:0.7 colorvision were severely reduced with small central island anterior to the arcades, with retinal vascular otavailable © outerretinal layers were
16 F y p.Q461X 32 preserved relatively preserved around [15]
family degeneration c1381C>T attenuation and bone spicule pigmentation.
the anatomic fovea.
Severe OS(’)D: o Moderate Severe Severe Moderate _ Moderate
Undetectable PERG; Scotopic . |
1 . Some bright flash ERG is markedly delayed ou: R.elahve\y large central scotoma; RPE changes at the macula; normally Speckled hypo-autofluorescence  Disruption of the photoreceptor and
Homozygous 8 0U:0.48 color vision . OS: smaller paracentral islands
17 1-2/GC18832  F CRD p.G488fs 24 and subnormal; Severely delayed - appearing peripheral retina in the macular region. RPE layers atthe fovea 116]
c.1463delG preserved of sensitivity loss.
and reduced cone responses.
Moderate Ou: Mild Moderate Severe Severe Mild Mild Mild
Undetectable PERG; Scotopic
. Severely bright flash ERG is markedly delayed . Subtle RPE atrophic changes at .
18 | I-3/GC18832 M CRD H°1'“°Zy9°gs p.G488fs 1 18 OU:048 impaied and subnormal; Severely delayed OU:Normal Fields the center of both maculae Normal fundus autofluorescence Not avallable 16l
c1463del and reduced cone responses.
Moderate OuU: Mild Severe Severe Mild Mild Mild _
PERG: severely reduced; . -~ A localized dome-shaped
Homozygous 15172 0U:0.3 Is(lzwr:grzepr?aole Scotopic bright flash ERG is rg&c;i‘lgz}"::l:gdsz‘r:Z:;:Lahl Elevated, pigmented macular lesion; A ”ng;ﬁ:‘g’j:é]:;':";;ﬁ:rence foveal elevation in both eyes
19 1I-6/GC18832 F CRD ©1463deIG p.G488fs 16 in both eyes moderately subnormal; Severely 0S: A small relative scotoma. normally appearing peripheral retina bull's eye lesion. involving the RPE layer, whl_ch [16]
delayed & reduced cone responses. also had an uneven reflectivity
Moderate Ou: Mild Severe Severe Moderate Mild Mild Moderate
Homozygous Severely Rod & cone responses Macular atrophy, pigment loss, tigroid Hypo-autofluorescence in the Disturbance in cone outer
20 1/Family A M CRD 25222528 pI841Sfs*119 9 39 ou:1.81 impaied nearly extinguished Larger central visual field defect appearance, optic nerve disc pallor, macular area along with arcade segments and RPE layer 17
deITCTCTGA retinal vessel attenuation. vessels. More area involved. was intense.
Severe OU: Severe Severe Severe Severe Severe Severe Severe
. Hypo-autofluorescence in the Disturbance in cone outer
Homozygous 0D:2.28 Severely Macular atrophy, pigment loss, optic nerve
21 2FamilyA M CRD c2522 2528  pl841Sfs*119 14 37 0s:1.98 impaied Rod & cone responses extinguished Notmeasurable disc pallor, retinal vessel attenuation. macular area along with arcade segments and RPE layer i)
doITCTOTGA vessels. More area involved. was intense.
Moderate OU: Severe Severe Severe Severe Severe Severe Severe
Severel Macular atrophy, pigment loss, optic nerve Disturbance in cone outer
Homozygous 12 0U:2.28 verely Rod & cone responses extinguished Not measurable u phy. pig - Opt Not available segments and RPE layer
22 3/Family A M CRD ©.2522_2528 p.1841Sfs*119 31 impaied disc pallor, retinal vessel attenuation. was infense. M7
delTCTCTGA
Moderate OU: Severe Severe Severe Severe Severe _ Severe
Severel Macular atrophy, pigment loss, tigroid Hypo-autofluorescence in the Disturbance in cone outer
Homozygous . 14 0u:2.28 v (;" Rod & cone responses extinguished Not measurable appearance, optic nerve disc pallor, macular area along with arcade segments and RPE layer
23 4/Family A F CRD gzlié?ﬁ)z'l?éi p.8418fs*119 35 impaie retinal vessel attenuation. vessels. More area involved. was intense. 17
e
Moderate OU: Severe Severe Severe Severe Severe Severe Severe
Heterozyous . 0oD: 0.4 Color vision - Geographic atrophy of the macula, pigment loss, Mild disturbance in cone outer
2 VFamivg M cRD c1448A>G pE4gag ~ Childnood 3 08:0.6 defectpresent <04 & cone responses extinguished Central scotoma tigroid appearance, retinal vessel attenuation. Notavailable segments and RPE layer. -
1y ©.2522_2528  pl841Sfs*119 17
delTCTCTGA Severe os‘?a;’;‘gfme Mild Severe Mild Mild _ Mild
Changes of the retinal pigment epithelium
Heterozyous T OD: 0.54 Color vision  dot T:IS\ a.n’: coge ERG JERG Relativel " ral scot in the macula, optic nerve disc pallor, no Not Jabl Mild disturbance in cone outer
25 oFamiyB  F CRD .1448A>G p.E483G eenage 25 08:06 defectpresent MOt deted! er'ed"‘:edm"e"" elatively smaller central scotoma pigmentary changes in the periphery, otavallable segments and RPE layer. 17
gzlié?ﬁ)z'l?éi p.1841Sfs*119 uoed- retinal vessel attenuation.
e [
Moderate OU: Moderate Mild Severe Mild Mild _ Mild
Attenuated vessels, absence of the foveal
reflex, punctated salt- and pepper-like A hyper-autofiuorescent ring
Retinal 24 Markly reduced  Severely Markedly reduced Notavailable appearance, circular patches of RPE atrophy surrounding a central area of Not available
26 11-4/M341 F dystrophy/ Homozygous p.Y547* 45 impaied rod and cone responses both at the macula and in the periphery with hypo-autofluorescence and an 18]
MD/CRD cT1641A associated peripheral pigment migration atrophic macular region
Moderate Severe Severe Severe Severe Severe

The information of 8 symptoms (onset age, BCVA, ERG, color vision, visual field, OCT, fundus photograph, and FAF) for each patient described in the literature
Onset age: 21 — 30 years/or greater (mild), 11 — 20 years (moderate), 0
BCVA (as logMAR): -0.2 — 0.48 (mild), 0.49 — 0.9 (moderate), 0.91 — or greater (severe);

—10 years (severe);

Color vision defect: Can pass more than 10 Ishihara plates (mild), can pass less than 10 Ishihara plates (moderate), cannot read a demo plate (severe);

1218

ERG: Both cone and rod ERG present and slightly reduced (mild); Either cone or rod ERG undetectable and the other one reduced but detectable (moderate); Both cone and rod responses undetectable/severely reduced (severe);

and the siblings analyzed in this study were extracted. The judgment of severity was performed as follows:

Fundus: Changes of RPE at the macula, vessel attenuation and less pigmentary change in the periphery (mild), early macular atrophy and sparse bone spicule pigment (moderate), obvious macular atrophy and dense bone spicule pigment (severe);

Visual field: Normal field or small paracentral scotoma/slightly constricted outer field (mild); medium central
FAF: Normal fundus autofluorescence and slight hypo-autofluorescence in the macular area (mild), hypo-autofluorescence in the macular area along with arcade vessels

stricted outer field

), large central scotoma/severe field constriction (severe);

larger area with hyp )

OCT: The RPE was relatively preserved around the parafoveal area (mild), the apparent thinning of the retina and disruption of the ellipsoid zone (moderate), the macular thinning and loss of foveal contour (severe).

in the macular area and arcade vessels (severe);

Abbreviations: CRD, cone-rod dystrophy; BCVA, best-corrected visual acuity; OD, oculus dexter (right eye); OS, oculus sinister (left eye); OU, oculus uterque (both eyes); ERG, electroretinogram; PERG, pattern electroretinogram; RPE, retinal pigment epithelium; FAF, fundus autofluorescence; OCT, optical coherence tomography:; IS, inner segment; OS, outer segment.




