[bookmark: Table_S4.1]Table S4 Clinical feature of KERA , CHRDL1, ZNF469 and PRDM5.

	Genes
	KERA
	CHRDL1
	ZNF469
	PRDM5

	
Ethnic
	
Caucasian (69.2%), Asian (30.8%)
	Caucasian (94.8%), Asian (2.6%),
African (2.6%)
	
Caucasian (35.1%), Asian (74.1%), African (10.8%)
	
Caucasian (47.4%), Asian (52.6%)

	
Age of onset
	
2-70 (Median: 10)
	
0.5-72 (Median: 15)
	
6 weeks-49 (Median: 12)
	
2-36 (Median: 12)

	Age of corneal rupture
	NA
	NA
	2-46 (Median: 4)
	0.5-11 (Median: 3)

	Sex(M/F)
	23/24
	46/0
	18/22
	17/21

	BCVA
	CF-1.0 (Median: 0.35)
	HM-1.2 (Median: 0.66)
	HM-0.4 (Median: 0.075), poor when corneal rupture
	0.02-0.67 (Median: 0.25), poor when corneal rupture

	






Ophthalmic features
	Decreased corneal curvature (100%, 23.9- 38D, Average: 28.5D)
Hazy corneal limbus (100%) Hyperopia (43/47, 92.5%)
Opacity in the corneal parenchyma (18/47,38.3%)
Microcornea (16/47,34.0%)
early arcus senilis (11/47, 23.4%) Strabismus (10/47, 21.3%)
Shallow anterior chamber (9/47, 19.1%) Short axial length (8/47, 19.1%) Amblyopia (7/47, 14.9%)
Iris adherent to the cornea (6/47, 12.8%)
Corneal decompensation (3/47, 6.4%)
	Megalocornea (100%, 12.8-16mm, Average: 14.8mm)
Decreased corneal thickness (40/46, 87.0%)
Deep anterior chamber (32/46, 69.6%)
Iris transillumination (23/46, 50%) Arcus juvenilis (19/46, 41.3%) Shagreen (16/46, 34.8%)
Pigment dispersion (8/46, 17.4%) Cataract <50 years old (10/46, 21.7%)
Retinal detachment (3/46, 6.5%)
Lens dislocation (2/46, 4.3%)
	

Extreme corneal thinning and fragility (100%) Blue sclera (37/40, 92.5%)
Corneal rupture (20/40, 50%) Keratoglobus (15/40, 37.5%)
Keratoconus (6/40, 15%) High myopia (3/40, 10%) Nystagmus (3/40, 7.5%)
Retinal detachment (2/40, 5%)
	


Extreme corneal thinning and fragility (100%) Blue sclera (30/38, 78.9%)
Corneal rupture (21/38, 55.3%) Keratoconus (13/38, 34.2%)
Keratoglobus (8/38, 21.1%) High myopia (6/38, 15.8%) Nystagmus (4/38, 10.5%) Retinal detachment (3/38, 7.9%)

	








Extraocular features
	








NA
	








NA
	
Joint laxity (34/40, 85%) Hearing defect (16/40, 40%) Arachnodactyly (14/40, 35%)
Skin soft/hyperelastic (11/40, 27.5%) Hallux valgus (8/40, 20%)
Scoliosis (6/40, 15.0%)
Hip dysplasia (6/40, 15.0%) Feet deformities (5/40, 12.5%) Muscle hypotonia (3/40, 7.5%)
Pectus excavatum deformity (2/40, 5%), Fractures (2/40, 5%),
Delayed motor development (2/40, 5%) Delayed cognitive development (2/40, 5%)
	Joint laxity (36/38, 94.7%) Hearing defect (13/38, 34.2%) Scoliosis (11/38, 28.9%)
Arachnodactyly (12/38, 31.6%) Hip dysplasia (8/38, 21.1%) Feet deformities (8/38, 21.1%) Abnormal gait (8/38, 21.1%) Skin hyperelastic (7/38, 18.4%) Myalgia (4/38, 10.5%)
Features face: long narrow head, hollow cheeks, sunken or protruding chin (4/38, 10.5%)
High palate with dental crowding (4/38, 10.5%) Fractures (4/38, 10.5%)
Learning disability (3/38, 7.9%)
Pectus excavatum deformity (2/38, 5.3%) Muscle hypotonia (1/35, 2.6%)


Notes: Abbreviations: NA: not available, not mentioned in the literature; M: male; F: female; CF: counting fingers; HM: hand movement. The calculation of BCVA relies on the available data. When corresponding characteristics are not provided, it is assumed that they are not present.


[bookmark: Table_S4.2]Table S4 Clinical feature of KERA, CHRDL1, ZNF469 and PRDM5 (Age stratification).
	Genes
	KERA (Childhood, ages<10)
	KERA (Adolescence, ages 10 to 19)
	KERA (Adulthood, ages>10)
	CHRDL1 (Childhood, ages<10)
	CHRDL1 (Adolescence, ages 10 to 19)
	CHRDL1 (Adulthood, ages>10)
	ZNF469 (Childhood, ages<10)
	ZNF469 (Adolescence, ages 10 to 19)
	ZNF469 (Adulthood, ages>10)
	PRDM5 (Childhood, ages<10)
	PRDM5 (Adolescence, ages 10 to 19)
	PRDM5 (Adulthood, ages>10)

	Number of
patients
	21
	13
	8
	16
	10
	17
	16
	12
	9
	10
	8
	9

	Sex(M/F)
	10/11
	9/4
	3/5
	16/0
	10/0
	17/0
	8/8
	4/8
	5/4
	4/6
	5/3
	5/4

	BCVA
	CF-0.8 (Median: 0.35)
	0.1-1.0 (Median: 0.33)
	0.01-0.67 (Median: 0.33)
	0.08-1.0 (Median: 0.33)
	0.1-1.2(Median: 0.58)
	HM-1.2 (Median: 1)
	HM-0.4 (Median: 0.075), poor when corneal rupture
	NA, poor when corneal rupture
	NA, poor when corneal rupture
	0.2-0.67 (Median: 0.28), poor when corneal rupture
	0.02-0.5 (Median: 0.29), poor when corneal rupture
	0.1 (Median: 0.1), poor when corneal rupture

	





Ophthalmic features
	Decreased corneal curvature (100%, 23.9-34.5D, Average: 29.1D)
Hazy corneal limbus (100%) Hyperopia (21/21,100%)
Opacity in the corneal parenchyma (8/21,38.1%) Microcornea (7/21,33.3%)
early arcus senilis (5/21, 23.8%) Strabismus (7/21, 33.3%)
Shallow anterior chamber (1/21, 4.8%) Short axial length (4/21, 19.0%) Amblyopia (3/47, 14.3%)
Iris adherent to the cornea (1/21, 4.8%)
Corneal decompensation (2/21, 9.5%)
	Decreased corneal curvature (100%, 24.0-31.5D, Average: 28.6D)
Hazy corneal limbus (100%) Hyperopia (12/13, 92.3%)
Opacity in the corneal parenchyma (6/13,46.2%) Microcornea (4/13,30.7%)
early arcus senilis (3/13, 23.1%) Strabismus (1/13, 7.7%)
Shallow anterior chamber (4/13, 30.7%) Short axial length (2/13, 15.4%) Amblyopia (2/13, 15.4%)
Iris adherent to the cornea (3/13, 23.1%)
Corneal decompensation (0/13, 0%)
	Decreased corneal curvature (100%, 26.5-45.8D, Average: 30.6D)
Hazy corneal limbus (100%) Hyperopia (7/8, 87.5%)
Opacity in the corneal parenchyma (4/8, 50.0%) Microcornea (5/8, 62.5%)
early arcus senilis (3/8, 37.5%) Strabismus (2/8, 25.0%)
Shallow anterior chamber (4/8, 50.0%) Short axial length (2/8, 25.0%) Amblyopia (2/8, 25.0%)
Iris adherent to the cornea (1/8, 12.5%)
Corneal decompensation (1/8, 12.5%)
	
Megalocornea (100%, 13-16mm, Average: 14.4mm) Decreased corneal thickness (11/16, 68.8%)
Deep anterior chamber (9/16, 56.3%) Iris transillumination (4/16, 25%) Arcus juvenilis (1/16, 6.3%) Shagreen (0/16, 0%)
Pigment dispersion (0/16, 0%) Cataract <50 years old (0/16, 0%) Retinal detachment (0/16, 0%) Lens dislocation (0/16, 0%)
	
Megalocornea (100%, 13.5-16mm, Average: 14.6mm) Decreased corneal thickness (10/10, 100%)
Deep anterior chamber (9/10, 90%) Iris transillumination (3/10, 30%) Arcus juvenilis (3/10, 30%) Shagreen (2/10, 20%)
Pigment dispersion (0/10, 0%) Cataract <50 years old (0/10, 0%) Retinal detachment (0/10, 0%) Lens dislocation (0/10, 0%)
	
Megalocornea (100%, 12.8-16mm, Average: 15.1mm) Decreased corneal thickness (17/17, 100%)
Deep anterior chamber (14/17, 82.4%) Iris transillumination (13/17, 76.5%) Arcus juvenilis (13/17, 76.5%) Shagreen (14/17, 82.4%)
Pigment dispersion (6/17, 35.3%) Cataract <50 years old (10/17, 58.8%) Retinal detachment (2/17, 11.8%) Lens dislocation (2/17, 11.8%)
	
Extreme corneal thinning and fragility (100%) Blue sclera (14/16, 87.5%)
Corneal rupture (11/16,68.8%) Keratoglobus (6/16,37.5%) Keratoconus (3/16,18.8%) High myopia (3/16,18.8%) Nystagmus (3/16,18.8%) Retinal detachment (0/16,0%)
	
Extreme corneal thinning and fragility (100%) Blue sclera (11/12, 91.7%)
Corneal rupture (6/12, 50%) Keratoglobus (5/12, 41.7%) Keratoconus (1/12,8.33%) High myopia (0/12,0%) Nystagmus (0/12,0%) Retinal detachment (0/12,0%)
	
Extreme corneal thinning and fragility (100%) Blue sclera (9/9, 100%)
Corneal rupture (3/9, 33.3%) Keratoglobus (4/9, 44.4%)
Keratoconus (2/9, 22.2%) High myopia (0/9, 0%) Nystagmus (0/9, 0%)
Retinal detachment (1/9, 11.1%)
	


Extreme corneal thinning and fragility (100%) Blue sclera (9/10, 90%)
Corneal rupture (4/10, 40%) Keratoconus (4/10, 40%)
Keratoglobus (0/10, 0%) High myopia (2/10, 20%) Nystagmus (0/10, 0%)
Retinal detachment (1/10, 10%)
	


Extreme corneal thinning and fragility (100%) Blue sclera (4/8, 50%)
Corneal rupture (6/8, 75%) Keratoconus (2/8, 25%)
Keratoglobus (0/8, 0%) High myopia (2/8, 25%) Nystagmus (4/8, 50%)
Retinal detachment (2/8, 25%)
	


Extreme corneal thinning and fragility (100%) Blue sclera (7/9, 77.8%)
Corneal rupture (6/9, 66.7%) Keratoconus (1/9, 11.1%)
Keratoglobus (3/9, 33.3%) High myopia (1/9, 11.1%) Nystagmus (0/9, 0%) Retinal detachment (0/9, 0%)

	








Extraocular features
	









NA
	









NA
	









NA
	









NA
	









NA
	









NA
	

Joint laxity (11/16,68.8%) Hearing defect (3/16,18.8%) Arachnodactyly (6/16,37.5%) Skin soft/hyperelastic (4/16,25%) Hallux valgus (1/16,6.3%) Scoliosis (0/16,0%)
Hip dysplasia (1/16,6.3%) Feet deformities (4/16,25%) Muscle hypotonia (1/16,6.3%)
Pectus excavatum deformity (0/16,0%), Fractures (0/16,0%),
Delayed motor development (1/16,6.3%) Delayed cognitive development (0/16,0%)
	

Joint laxity (12/12,100%) Hearing defect (5/12, 41.7%) Arachnodactyly (3/12, 25%)
Skin soft/hyperelastic (5/12, 41.7%) Hallux valgus (3/12, 25%) Scoliosis (3/12, 25%)
Hip dysplasia (1/12, 8.33%) Feet deformities (1/12, 8.33%) Muscle hypotonia (1/12, 8.33%)
Pectus excavatum deformity (0/12,0%), Fractures (0/12,0%%),
Delayed motor development (1/12, 8.33%) Delayed cognitive development (1/12, 8.33%)
	

Joint laxity (9/9, 100%) Hearing defect (6/9, 66.7%) Arachnodactyly (2/9, 22.2%)
Skin soft/hyperelastic (2/9, 22.2%) Hallux valgus (3/9, 33.3%) Scoliosis (2/9, 22.2%)
Hip dysplasia (3/9, 33.3%) Feet deformities (0/9, 0%) Muscle hypotonia (0/9, 0%)
Pectus excavatum deformity (2/9, 22.2%), Fractures (2/9, 22.2%),
Delayed motor development (0/9, 0%) Delayed cognitive development (0/9, 0%)
	
Joint laxity (9/10, 90%) Hearing defect (2/10, 20%) Scoliosis (4/10, 40%)
Arachnodactyly (3/10, 30%) Hip dysplasia (3/10, 30%) Feet deformities (1/10, 10%) Abnormal gait (0/10, 0%) Skin hyperelastic (1/10, 10%) Myalgia (0/10, 0%)
Features face: long narrow head, hollow cheeks, sunken or protruding chin (0/10, 0%)
High palate with dental crowding (0/10, 0%) Fractures (0/10, 0%)
Learning disability (0/10, 0%)
Pectus excavatum deformity (1/10, 10%) Muscle hypotonia (1/10, 10%)
	
Joint laxity (7/8, 87.5%) Hearing defect (0/8, 0%) Scoliosis (1/8, 12.5%)
Arachnodactyly (3/8, 37.5%) Hip dysplasia (1/8, 12.5%) Feet deformities (4/8, 50%) Abnormal gait (0/8, 0%) Skin hyperelastic (0/8, 0%) Myalgia (0/8, 0%)
Features face: long narrow head, hollow cheeks, sunken or protruding chin (4/8, 50%)
High palate with dental crowding (4/8, 50%) Fractures (0/8, 0%)
Learning disability (0/8, 0%)
Pectus excavatum deformity (0/8, 0%) Muscle hypotonia (0/8, 0%)
	
Joint laxity (9/9, 100%) Hearing defect (3/9, 33.3%) Scoliosis (4/9, 44.4%)
Arachnodactyly (5/9, 55.6%) Hip dysplasia (1/9, 11.1%) Feet deformities (2/9, 22.2%) Abnormal gait (0/9, 0%)
Skin hyperelastic (1/9, 11.1%) Myalgia (0/9, 0%)
Features face: long narrow head, hollow cheeks, sunken or protruding chin (0/9, 0%)
High palate with dental crowding (0/9, 0%) Fractures (1/9, 11.1%)
Learning disability (0/9, 0%)
Pectus excavatum deformity (1/9, 11.1%) Muscle hypotonia (0/9, 0%)


Notes: Abbreviations: NA: not available, not mentioned in the literature; M: male; F: female; CF: counting fingers; HM: hand movement. The calculation of BCVA relies on the available data. When corresponding characteristics are not provided, it is assumed that they are not present.
