
Gene (HGNC) NCBI RefSeq transcript (r73) Gene (HGNC) NCBI RefSeq transcript (r73)
ABCA4 NM_000350 ADAMTS10 NM_030957.2

ABHD12 NM_001042472 ADAMTSL4 NM_019032.4
ACBD5 NM_145698 AGK NM_018238.3
ADAM9 NM_003816 AGPS NM_003659.3

ADAMTS18 NM_199355 AKR1E2 NM_001040177.1
AHI1 NM_001134832; NM_017651 ALDH18A1 NM_002860.3
AIPL1 NM_014336 B3GALTL NM_194318.3

ARL2BP NM_012106 BCOR
NM_017745.5; 

NM_001123385.1; 
NM_001123384.1

ARL6 NM_032146 BFSP1 NM_001195.3
BBIP1 NM_001195306 BFSP2 NM_003571.2
BBS1 NM_024649 CBS NM_001178008.1

BBS10 NM_024685 CHMP4B NM_176812.4
BBS12 NM_001178007 COL2A1 NM_001844.4
BBS2 NM_031885 COL4A1 NM_001845.4
BBS4 NM_033028 COL11A1 NM_001854.3
BBS5 NM_152384 CRYAA NM_000394.2
BBS7 NM_176824 CRYAB NM_001885.1
BBS9 NM_198428 CRYBA1 NM_005208

BEST1 NM_004183 CRYBA4 NM_001886.2
C1QTNF5 NM_015645 CRYBB1 NM_001887.3
C2orf71 NM_001029883 CRYBB2 NM_000496.2

C8ORF37 NM_177965 CRYBB3 NM_004076.3
C21orf2 NM_004928 CRYGC NM_020989.3

CA4 NM_000717 CRYGD NM_006891.3
CABP4 NM_145200 CRYGS NM_017541.2

CACNA1F NM_005183 CYP27A1 NM_000784.3
CACNA2D4 NM_172364 CYP51A1 NM_000786.3

CAPN5 NM_004055 DHCR7 NM_001360.2
CC2D2A NM_001080522 EPHA2 NM_004431.3

CDH3 NM_001793 ERCC2 NM_000400.3
CDH23 NM_022124 ERCC3 NM_000122.1
CDHR1 NM_001171971; NM_033100 ERCC6 NM_000124.2
CEP164 NM_014956 ERCC8 NM_000082.3
CEP290 NM_025114 EYA1 NM_172058.2; NM_172060.2
CERKL NM_001030311 FAM126A NM_032581.3
CHM NM_000390 FBN1 NM_000138.4
CIB2 NM_006383 FKRP NM_001039885.2
CLN3 NM_000086 FKTN NM_006731.2

CLRN1 NM_052995; NM_001195794 FOXC1 NM_001453.2
CNGA1 NM_001142564 FOXD3 NM_012183.2
CNGA3 NM_001298 FOXE3 NM_012186.2
CNGB1 NM_001297 FTL NM_000146.3
CNGB3 NM_019098 FYCO1 NM_024513.2
CNNM4 NM_020184 FZD4 NM_012193.3
CRB1 NM_201253 GALK1 NM_000154.1
CRX NM_000554 GALT NM_000155.2

CSPP1 NM_024790 GCNT2 NM_145649.4; NM_145655.3; 
NM_001491.2

CYP4V2 NM_207352 GJA1 NM_000165.3
DFNB31 NM_015404 GJA3 NM_021954.3
DHDDS NM_024887 GJA8 NM_005267.4
DTHD1 NM_001136536; NM_001170700 GNPAT NM_014236.3

EFEMP1 NM_001039348 HMX1 NM_018942.2
ELOVL4 NM_022726 HSF4 NM_001040667.2
EMC1 NM_015047 JAM3 NM_032801.3
EYS NM_001142800 LARGE NM_004737.4

FAM161A NM_001201543 LMX1B NM_001174146.1
FLVCR1 NM_014053 LRP5* NM_002335.2
FSCN2 NM_001077182 LTBP2 NM_000428.2
FZD4 NM_012193 MAF NM_005360.4

GNAT1 NM_000172 MAN2A NM_002372.2.
GNAT2 NM_005272 MAN2B1 NM_000528
GNPTG NM_032520 MFSD6L NM_152599.3
GPR125 NM_145290 MIP NM_012064.3
GPR179 NM_001004334 MIR184 NR_029705.1
GPR98 NM_032119 MYH9 NM_002473.4
GRM6 NM_000843 NDP NM_000266.3

GUCA1A NM_000409 NF2 NM_000268.3; NM_016418.5; 
NM_181832.2

Table S1. Genes and transcripts included in multigene panel tests for retinal dystrophy and childhood cataracts 

RETINAL DYSTROPHY (n=176) CHILDHOOD CATARACT (n=114)



Gene (HGNC) NCBI RefSeq transcript (r73) Gene (HGNC) NCBI RefSeq transcript (r73)

GUCA1B NM_002098 NHS NM_198270.2; NM_001136024.2

GUCY2D NM_000180 OCRL NM_000276.3

HARS NM_002109 OPA3 NM_001017989.2; 
NM_025136.3

HMX1 NM_018942 PAX6 NM_001604.4
IDH3B NM_006899; NM_174855 PEX1 NM_000466.2
IFT140 NM_014714 PEX12 NM_000286.2

IMPDH1 NM_000883 PEX13 NM_002618.3
IMPG1 NM_001563 PEX16 NM_057174.2; NM_004813.2
IMPG2 NM_016247 PEX2 NM_001172086.1
INPP5E NM_019892 PEX26 NM_017929.5

INVS NM_014425 PEX3 NM_003630.2
IQCB1 NM_001023570 PEX6 NM_000287.3
ITM2B NM_021999 PEX7 NM_000288.3

KCNJ13 NM_002242 PEX5L NM_016559.2
KCNV2 NM_133497 PEX10 NM_153818.1

KIAA1549 NM_001164665; NM_020910 PEX11_ NM_003846.2
KIF11 NM_004523 PEX14 NM_004565.2
KLHL7 NM_001031710 PEX19 NM_002857.3
LCA5 NM_181714 PITX2 NM_000325.5; NM_153426.1
LRAT NM_004744 PITX3 NM_005029.3
LRP5* NM_002335 POMT1 NM_007171.3

LZTFL1 NM_020347 POMT2 NM_013382.5
MERTK NM_006343 PVRL3 NM_015480.1
MFRP NM_031433 PXDN NM_012293.1
MKKS NM_018848 RAB18 NM_021252.3; NM_001256410
MKS1 NM_017777; NM_001165927 RAB3GAP1 NM_001172435.1
MVK NM_000431 RAB3GAP2 NM_012414.3

MYO7A NM_000260 RNLS NM_001031709.2; NM_018363.3
NDP NM_000266 SC5DL NM_001024956.2
NEK2 NM_002497 SEC23A NM_006364.2

NMNAT1 NM_0022787 SIL1 NM_001037633.1
NPHP1 NM_000272 SIX5 NM_175875.4
NPHP3 NM_153240 SIX6 NM_007374.2
NPHP4 NM_015102 SLC16A12 NM_213606.3
NR2E3 NM_014249 SLC2A1 NM_006516.2

NRL NM_006177 SLC33A1 NM_004733.3
NYX NM_022567 SOLH NM_005632.2
OAT NM_000274 SOX2 NM_003106.3

OFD1 NM_003611 SRD5A3 NM_024592.4
OTX2 NM_021728 SREBF2 NM_004599.2

PANK2 NM_153638 TDRD7 NM_014290.2

PCDH15
NM_001142763; 
NM_001142769; 

NM_001142770; NM_001142771
TFAP2A

NM_003220.2; 
NM_001042425.1; 
NM_001032280.2

PCYT1A NM_005017  TMEM70 NM_017866.5
PDE6A NM_000440 TMEM114 NM_001146336.1
PDE6B NM_000283 VIM NM_003380.3
PDE6C NM_006204 VSX2 NM_182894.2
PDE6G NM_002602 WRN NM_000553.4
PEX1 NM_000466
PEX2 NM_000318
PEX7 NM_000288
PHYH NM_006214

PITPNM3 NM_031220
PLA2G5 NM_000929
PRCD NM_001077620

PROM1 NM_006017
PRPF3 NM_004698

PRPF31 NM_015629
PRPF4 NM_004697
PRPF6 NM_012469
PRPF8 NM_006445
PRPH2 NM_000322
RAB28 NM_001017979
RAX2 NM_032753
RBP3 NM_002900
RBP4 NM_006744
RD3 NM_183059

RDH12 NM_152443
RDH5 NM_001199771
RGR NM_002921

RETINAL DYSTROPHY (n=176) CHILDHOOD CATARACT (n=114)



Gene (HGNC) NCBI RefSeq transcript (r73)
RGS9 NM_003835; NM_001165933
RHO NM_000539

RIMS1 NM_014989; NM_001168407; 
NM_001168410

RLBP1 NM_000326  
ROM1 NM_000327
RP1 NM_006269

RP1L1* NM_178857
RP2 NM_006915
RP9 NM_203288

RPE65 NM_000329
RPGR* NM_001034853

RPGRIP1 NM_020366
RPGRIP1L NM_015272

RS1 NM_000330
SAG NM_000541

SDCCAG8 NM_006642
SEMA4A NM_022367
SLC24A1 NM_004727; NM_001254740

SNRNP200 NM_014014
SPATA7 NM_018418
TEAD1 NM_021961
TIMP3 NM_000362

TMEM237 NM_001044385
TOPORS NM_005802
TRIM32 NM_012210
TRPM1 NM_002420

TSPAN12 NM_012338
TTC8 NM_144596
TUB NM_177972

TULP1 NM_003322
UNC119 NM_005148; NM_054035
USH1C NM_005709; NM_153676
USH1G NM_173477
USH2A NM_206933
VCAN NM_004385

VPS13B NM_017890
WDPCP NM_015910
WDR19 NM_025132
ZNF423 NM_015069
ZNF513 NM_144631

RETINAL DYSTROPHY (n=176)

* The following regions were not anaysed as they have little or no coverage due to technical limitations of the technology used: exon 1 of 
LRP5, exon 1 of MAF, exon 4 of RP1L1 and exon ORF15 of RPGR.



Presumed 
number of 
alleles

Gene 
(HGNC)

NCBI RefSeq 
transcript (r73)

Sequence change 
(Mutalyzer 2.0.15)

Protein change (Mutalyzer 2.0.15) DDIG-in 
status 
[probability]

SIFT-indel 
effect 
[score]

PROVEAN 
prediction 
[score]

Previously reported       
(Ensembl r83)

Homopolymer run 
(HR) or tandem 
repeat (TR)

Status Mode of inheritance 
associated with 
gene (OMIM)

Clinically reported ^

2 ABCA4 NM_000350.2 c.3840_3845del p.(Asp1281_Ser1282del) N [80.10] N [0.918] N [-2.04] rs62642572; see also Table S3 no HR/TR het AR yes (probably accounts for clinical presentation)
1 ADGRA3 NM_145290.3 c.98_106del p.(Gly33_Gly35del) N [86.40] N [0.696] N [0.94] no TR het AR yes (unknown clinical significance)
8 ADGRA3 NM_145290.3 c.104_106del p.(Gly35del) N [94.80] N [0.696] N [1.43] rs769005255 TR unknown AR no (unknown clinical significance)
5 C2orf71 NM_001029883.2 c.3264_3266del p.(Pro1089del) N [89.50] N [0.696] D [-9.33] rs138020654 no HR/TR unknown AR no (unknown clinical significance)
1 C1QTNF5 NM_015645.3 c.163_171dup p.(Arg55_Gly57dup) N [69.30] D [0.943] N [-1.75] no TR het AD no (unknown clinical significance)

11 CACNA1F NM_005183.3 c.2442_2444dup p.(Glu825dup) N [91.50] N [0.696] N [-0.89] rs112450928 TR unknown XL no (unknown clinical significance)
1 CACNA1F NM_005183.3 c.2457_2474dup p.(Glu820_Glu825dup) N [80.60] N [0.696] N [0.59] no TR het XL no (unknown clinical significance)

21 CC2D2A NM_001080522.2 c.685_687del p.(Glu229del) N [89.40] N [0.696 N [-0.76] rs386833764, rs112367037 TR unknown AR no (unknown clinical significance)
1 CDHR1 NM_033100.3 c.690_692del p.(Thr231del) D [83.20] D [0.894] D [-5.96] no TR hom AR yes (possibly accounts for clinical presentation)
1 CEP164 NM_014956.4 c.799_801del p.(Lys267del) N [90.20] D [0.667] N [-0.40] rs764638875 TR unknown AR no (unknown clinical significance)
1 CEP164 NM_014956.4 c.3934_3939dup p.(Pro1312_Thr1313dup) N [92.00] D [0.667] N [-1.25] rs749695145 TR unknown AR no (unknown clinical significance)
1 CHM NM_000390.2 c.1922_1933dup p.(Asn644_Leu645insGlnSerThrAsn) N [87.30] D [0.667] N [-0.82] rs767043768 no HR/TR hemi XL yes (possibly accounts for clinical presentation)
4 CNGB1 NM_001297.4 c.1101_1103dup p.(Glu371dup) N [89.30] N [0.696] N [-0.74] rs374653770, rs753335204 TR unknown AR no (unknown clinical significance)
1 CNGB1 NM_001297.4 c.1659_1670del p.(Ala554_Ala557del) N [77.00] N [0.918] D [-15.06] rs769138379 no HR/TR unknown AR no (unknown clinical significance)
1 CNGB3 NM_019098.4 c.2179_2199del p.(Gln727_Lys733del) N [87.30] N [0.696] N [1.46] rs746549330 no HR/TR unknown AR no (unknown clinical significance)
1 CNNM4 NM_020184.3 c.2203_2211del p.(Gly735_Thr737del) N [86.60] N [0.918] D [-2.73] rs550956407 no HR/TR unknown AR no (unknown clinical significance)
3 CRB1 NM_201253.2 c.498_506del p.(Ile167_Gly169del) D [84.80] D [0.894] D [-14.26] rs748136623 no HR/TR het AR,AD yes (probably accounts for clinical presentation)
1 DFNB31 NM_015404.3 c.376_378del p.(Ala126del) N [89.00] D [0.765] N [-1.08] rs777938907 no HR/TR unknown AR no (unknown clinical significance)
1 EYS NM_001142800.1 c.8427_8432del p.(Thr2810_Lys2811del) D [58.40] N [0.636] D [-4.10] no no HR/TR het AR no (unknown clinical significance)
1 FLVCR1 NM_014053.3 c.774_779dup p.(Leu259_Val260dup) D [85.60] D [0.943] D [-9.97] rs749580355 no HR/TR het AR yes (possibly accounts for clinical presentation)
1 FSCN2 NM_001077182.2 c.1071_1073del p.(Lys357del) D [87.20] D [0.894] D [-12.50] rs760309853 TR het AD no (unknown clinical significance)
2 GUCY2D NM_000180.3 c.129_134del p.(Leu44_Leu45del) N [54.30] N [0.918] N [-1.78] rs552184470 no HR/TR unknown AR, AD no (unknown clinical significance)
1 INPP5E NM_019892.4 c.560_561insGCTGCCCAT p.(Ser187delinsArgLeuProIle) N [89.90] N [0.918] D [-3.44] rs769234632 TR het AR yes (does not account for clinical presentation)
1 IFT140 NM_014714.3 c.3955_3960del p.(Ala1319_Lys1320del) D [77.90] D [0.667] D [-4.36] rs746697405 TR unknown AR no (unknown clinical significance)
1 NPHP4 NM_015102.4 c.1306_1314dup p.(Lys436_Val438dup) N [81.80] n/a D [-5.49] rs747743472 TR unknown AR no (unknown clinical significance)
1 MYO7A NM_000260.3 c.6614_6634dup p.(Met2205_Ser2211dup) D [95.40] D [0.667] D [-6.14] rs111033388 no HR/TR unknown AR no (unknown clinical significance)
1 NRL NM_006177.3 c.366_368del p.(Ala123del) N [92.60] N [0.918] D [-2.65] no no HR/TR het AD,AR no (unknown clinical significance)
1 NYX NM_022567.2 c.106_111del p.(Ala36_Cys37del) D [92.70] D [0.894] D [-7.77] no TR hemi XL yes (unknown clinical significance)
1 OFD1 NM_003611.2 c.2467_2469del p.(Glu823del) N [93.20] N [0.696] D [-4.81] rs771984968 TR unknown AR no (unknown clinical significance)
2 PCDH15 NM_001142763.1 c.5275_5277del p.(Pro1759del) N [93.40] N [0.696] N [0.47] rs397517462 TR uknown AR no (unknown clinical significance)
1 PCDH15 NM_001142763.1 c.5308_5313del p.(Ala1770_Pro1771del) N [88.50] D [0.667] N [-0.65] rs397517465 TR uknown AR no (unknown clinical significance)
1 PCDH15 NM_001142763.1 c.5390_5395del p.(Leu1797_Pro1798del) N [90.30] N [0.696] N [-0.72] rs779691085 TR uknown AR no (unknown clinical significance)
5 PCDH15 NM_001142763.1 c.5622_5624del p.(Thr1876del) N [93.20] N [0.696] N [-0.09] rs113363047 TR unknown AR no (unknown clinical significance)
1 PRPH2 NM_000322.4 c.603_620del p.(Arg203_Gly208del) D [97.40] D [0.894] D [-28.17] no no HR/TR het AD,AR yes (probably accounts for clinical presentation)
1 RAX2 NM_032753.3 c.417_422dup p.(Pro140_Gly141dup) N [86.30] D [0.667] D [-3.59] rs549932754 TR unknown AD no (unknown clinical significance)
1 RP2 NM_006915.2 c.260_268del p.(Thr87_Cys89del) D [97.50] D [0.894] D [-22.94] no no HR/TR hemi XL yes (possibly accounts for clinical presentation)
1 RPE65 NM_000329.2 c.1443_1445del p.(Glu481del) D [87.20] D [0.894] D [-11.24] no TR het XL yes (probably accounts for clinical presentation)
1 RS1 NM_000330.3 c.496_498del p.(Tyr166del) D [85.00] D [0.894] D [-9.84] CD136241; see also Table S3 TR hemi XL yes (probably accounts for clinical presentation)
1 RS1 NM_000330.3 c.592_600dup p.(Phe198_Arg200dup) D [94.30] D [0.894] D [-11.00] no no HR/TR hemi XL yes (probably accounts for clinical presentation)
1 SLC24A1 NM_004727.2 c.2071_2073del p.(Lys691del) N [93.00] N [0.918] N [-0.34] rs748047300 TR unknown AR no (unknown clinical significance)
2 SLC24A1 NM_004727.2 c.2658_2660del p.(Glu890del) N [91.50] D [0.667] N [-0.46] rs765607758 TR unknown AR no (unknown clinical significance)
2 TULP1 NM_003322.4  c.371_394del p.(Asp124_Glu131del) N [85.30] N [0.918] D [-5.59] rs281865169, rs558243084 TR unknown AR no (unknown clinical significance)
1 VCAN NM_004385.4 c.4183_4185del p.(Glu1395del) N [90.80] N [0.918] N [-2.01] rs758450587 TR het AD no (unknown clinical significance)
2 VPS13B NM_017890.4 c.8833_8834insGAA p.(Pro2945delinsArgThr) N [63.60] D [0.765] D [-6.17] rs758685660 no HR/TR unknown AR no (unknown clinical significance)

1 BFSP2 NM_003571.3 c.697_699del p.(Glu233del) D [88.50] D [0.943] D [-14.08] rs121908938; see also Table S3 TR het AD yes (probably accounts for clinical presentation)
1 CAPN15 NM_005632.2 c.376_381del p.(Lys126_Asp127del) N [87.60] N [0.918] N [-1.56] rs771271054 no HR/TR unknown AD no (unknown clinical significance)
1 CRYBA1 NM_005208.4 c.272_274del p.(Gly91del) D [87.60] D [0.894] D [-15.88] CD040165; see also Table S3 TR het AD yes (probably accounts for clinical presentation)
1 CRYBA4 NM_001886.2 c.136_156del p.(Ser46_Gly52del) D [98.80] D [0.894] D [-29.50] no no HR/TR het AD yes (probably accounts for clinical presentation)
1 CRYGC NM_020989.3 c.61_63del p.(Thr21del) D [88.40] D [0.846] D [-8.17] no no HR/TR het AD yes (probably accounts for clinical presentation)
1 FOXC1 NM_001453.2 c.1139_1141del p.(Gly380del) N [91.10] N [0.696] N [-0.50] rs751183793 TR het AD no (unknown clinical significance)
2 FOXC1 NM_001453.2 c.1359_1361dup p.(Gly456dup) N [91.10] D [0.667] N [-0.88] rs572346201 TR het AD no (unknown clinical significance)
1 FOXC1 NM_001453.2 c.1476_1481del p.(Ala494_Ala495del) N [83.40] N [0.696] N [-1.86] rs771540524 TR het AD no (unknown clinical significance)
1 MAF NM_001031804.2 c.696_701dup p.(Gly237_Gly238dup) N [89.00] N [0.696] N [-0.86] no TR het AD no (unknown clinical significance)
1 NHS NM_198270.2 c.216_218del p.(Pro73del) N [92.70] D [0.667] N [-0.49] rs10590816 TR hemi XL no (unknown clinical significance)
1 PITX2 NM_000325.5 c.429_431del p.(Arg144del) N [62.40] D [0.943] D [-13.92] no TR het AD yes (probably accounts for clinical presentation)

RETINAL DYSTROPHY (176 genes evaluated; 486 individuals tested)

CHILDHOOD CATARACT (114 genes evaluated; 181 individuals tested)

Table S2. Clinical and in silico evaluation of small (≤21 nucleotides) in-frame insertions/deletions identified by panel-based genetic diagnostic testing in 486 probands with retinal dystrophy and 181 probands with childhood cataract.

^ Clinically reported variants are coded in red  ('probably accounts for clinical presentation'), light orange ('possibly accounts for clinical presentation') or grey ('unknown clinical significance' or 'does not account for clinical presentation'). Variants that were not clinically reported are coded in light green. 

HR corresponds to homopolymer run (i.e. the variant is within a run of six or more identical bases) and TR corresponds to tandem repeat (i.e. the variant is within a segment of at least two repeated sequences).
Het, hom and hemi corresponds to heterozygous, homozygous and hemizygous; in variants with 'unknown' status, the zygosity was not confirmed by Sanger sequencing.
N corresponds to neutral (colour-coded in dark green), D corresponds to disease, damaging or deleterious (colour-coded in dark red).

 

 

AR, AD and XL correspond to autosomal recessive, autosomal dominant or X-linked recessive mode of inheritance.



Table S3. Previously reported disease-associated small in-frame insertions/deletions 
in genes found to have clinically reported variants in the present study 

Gene Sequence change Protein change First report 
BFSP2 c.697_699delGAA p.(Glu233del) 1 † 
CRYBA1 c.272_274del p.(Gly91del) 2 † 
    

ABCA4 c.38_46del p.(Lys13_Trp15del) 3 
ABCA4 c.1506_1514del p.(Phe503_Ile505del) 4 
ABCA4 c.2183_2194del p.(Ser728_Phe731del) 5 
ABCA4 c.2291_2305del p.(Cys764_Ile768del) 6 
ABCA4 c.2625_2626insTTT p.(Leu875_Gln876insPhe) 7 
ABCA4 c.3449_3451del p.(Cys1150del) 8 
ABCA4 c.3840_3845del p.(Asp1281_Ser1282del) 9 † 
ABCA4 c.4249_4251delTTC p.(Phe1417del) 10 
ABCA4 c.4735_4739delinsCC p.(Phe1579_Leu1580delinsPro) 11 
ABCA4 c.5216_5218dup p.(Ala1739dup) 12 
ABCA4 c.5281_5289del p.(Pro1761_Leu1763del) 13 
ABCA4 c.5668_5670del p.(Phe1890del) 14 
CDHR1 c.1311_1316del p.(Leu437_Thr438del) 15 
CHM c.872_880del p.(Glu291_Met294delinsVal) 16 
CRB1 c.498_506del p.(Ile167_Gly169del) 17 
CRB1 c.2245_2247del p.(Ser749del) 18 
CRB1 c.2365_2367del p.(Asn789del) 19 
CRB1 c.2886_2888del p.(Leu962del) 18 
NYX c.302_304del p.(Ile101del) 20 
NYX c.339_353del p.(Glu114_Ala118del) 21 
NYX c.340_354del p.(Glu114_Ala118del) 20 
NYX c.619_627dup p.(Arg207_Arg209dup) 20 
NYX c.620_628dup p.(Arg209_Ser210insCysLeuArg) 22 
NYX c.732_743del p.(Glu244_Ala247del) 20 
NYX c.1370_1387del p.(Gln457_Ala463delinsPro) 23 

PRPH2 
c.198_202delinsAAGA
CACA p.(Met67_Gly68delinsArgHisArg) 24 

PRPH2 c.199_201del p.(Met67del) 25 
PRPH2 c.356_358del p.(Cys119del) 26 
PRPH2 c.461_463del p.(Lys154del) 27 
PRPH2 c.505_507del p.(Asn169del) 28 
PRPH2 c.577_579del p.(Lys193del) 25 
PRPH2 c.616_627del p.(Val206_Val209del) 29 
PRPH2 c.618_626del p.(Asp207_Val209del) 30 
PRPH2 c.656_658del p.(Pro219del) 31 
PRPH2 c.711_722del p.(Asp237_Thr240del) 32 
PRPH2 c.811_813del p.(Leu271del) 33 
PRPH2 c.914_922del p.(Gly305_Leu308delinsVal) 34 



Gene Sequence change Protein change First report  
RP2 c.14_16del p.(Phe5del) 35 
RP2 c.16_18del p.(Ser6del) 36 
RP2 c.409_411del p.(Ile137del) 37 
RPE65 c.106_114del p.(Leu36_Leu38del) 38 
RPE65 c.991_993dup p.(Trp331dup) 39 
RPE65 c.1046_1047insTGG p.(Asn349_Trp350insGly) 40 
RS1 c.253_255del p.(Asn85del) 41 
RS1 c.306_308dup p.(Leu103dup) 42 
RS1 c.327_329del p.(Cys110del) 43 
RS1 c.496_498del p.(Tyr166del) 44 † 
The following genes were investigated for previously reported disease-associated small in-frame 
insertions/deletions (indels): BFSP2, CRYBA1, CRYBA4, CRYGC, PITX2, ABCA4, ADGRA3, CDHR1, 
CHM, CRB1, FLVCR1, INPP5E, NYX, PRPH2, RP2, RPE65 and RS1. These were selected as they 
were the genes in which clinically reported small in-frame indels were identified in the studied cohort 
(see text for more information). The Human Gene Mutation Database (HGMD Professional release 
2016.2) and Ensembl Release 83 datasets were inspected (accessed 28 Jul 2016). No disease-
associated small in-frame indels were detected in CRYBA4, CRYGC, PITX2, ADGRA3, FLCVR1 and 
INPP5E. For information on transcripts used please refer to Table S2. 
† suggests that the variant was also identified in the present cohort . 
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