Supplemental Table S1b. Missense variants in probands with identified by exome
Gene [Chromosome:Position] | [REF/ALT] rs#|Exonic function Cyto band |Reference sequence |Sequence variant |Predicted protein |Region | gnomAD|  CADD VEST3 | Meta LR [Family ID| Proband [ Father [ Mother|  Origin | Phenotype
(hg19) change phred score | score score call call | call
AGRN. 1:985283 G/C SNV 1p36.33 NM €.G4745C p.G1582A exon27 0 23.7 0.76 0.98 #42 G/C G/G G/C Maternal _|Unilateral isolated
INTS11 1:1250812 A/G SNV 1p36.33 €.T241C p.Y8IH lexond NA 27.1 0.951 0.707 #52 A/G A/A A/G Maternal | Unilateral isolated
TASIR3 1:1268994 T/C SNV 1p36.33 €.T1709C p.L570P lexon6 NA 229 0.745 0.79 #50 T/Cc T/C hras Paternal _|Bilateral isolated
EPB41 1:29365887 C/G SNV 1p35.3 ¢.C1480G p.P494A lexon10 NA 27.4 0.735 0.818 #34 c/G c/G c/c Paternal _|Unilateral isolated
CERS2 1:150939675 A/G SNV 10213 c.T616C p.F206L exon8 NA 285 0.862 0.771 #30 A/G A/A A/G Maternal @ateral isolated
RC3H1 1:173962102 A/G SNV 1025.1 c.T22C p.W8R lexonl NA 26.4 0.991 0.896 #42 A/G A/G A/A Paternal _|Unilateral isolated
IARS2. 1:220279347 /T SNV 1041 .C1181T p.A394V lexon9 NA 34 0.789 0.758 #68 C/T c/c /T Maternal | Unilateral isolated
MAP3K21 [1:233464192 /T nonsynonymous SNV 1q42.2 NM_032435 c.C418T p-R140C exonl NA 33 0.755 0.779 #28 c/r c/c c/r Maternal |Unilateral microphthalmia with
TBCE 1:235564818 G/C nonsynonymous SNV [1g42.3 |NM_001079515  |c.G101C p.G34A exon3 | NA 264 0744 | 0757 | #33 G/C | /G | G/C | Matemal |Bilateral microphthalmia with
RYR2 1:237608723 A/G nonsynonymous SNV 1q43 NM_001035 €.A1193G p-H398R exon14 NA 216 0.905 0.74 #20 AlG AlG NA Unknown |Unilateral microphthalmia with
zp4 1:238048119 /T SNV_[1043 NM 021186 c.G1340A 0.C447Y exon10 [ NA 278 0933 | 0861 #54 C/T_| NA | /T | Unknown [Unilateral isolated
FMNL2 |2:153435446 /T 15757417476 SNV [2a233 c.G750T 0.£250D exon8 0 246 0795 | 0717 #2 G/T_| 6/6 | 6/ | Mmaternal [unilateral isolated
OSGEPLT |2:190617696 C/A nonsynonymous SNV [2432.2 001354347 |c.G1006T p.G336C exon6 0 34 0985 | 0903 #21 C/A | C/C | C/A | Matemal |Bilateral microphthalmia with
AOX1 2:201533443 /T SNV 2g33.1 001159 ¢.C3715T p.P12395 lexon33 NA 33 0.947 0.722 #27 C/T /T c/c Paternal _|Unilateral isolated
PRKAG3 2:219689275 C/A SNV 2035 €.G1193T p.R398L lexon1l NA 35 0.909 0.83 #14 C/A c/c C/A Maternal | Unilateral isolated
GMPPA 2:220368850 AT SNV 2035 C.AS35T p.1179F exon? NA 284 0.95 0.939 #14 AT A/A AT Maternal | Unilateral isolated
SUMF1 3:4458913 /T SNV 3p26.1 001164674 c.G664A p.G2225 exon5 NA 35 0.971 0.975 #53 c/r c/c /T Maternal |Bilateral microphthalmia with
scN11A_ [3:38908840 A/G SNV_ 30222 |NM 014139 €.13923C 0.11308T exon23 | NA 286 082 0961 #10 A/G_| A/A | A/G | Maternal [Unilateral isolated
CACNA2D3 [3:55002482 G/A nonsynonymous SNV [3p14.3  |NM_018398 C.G2455A p.G8195 exon28 | NA 251 0945 | 0714 | #55 G/A | G/G | G/A | Matenal |Unilateral microphthalmia, isolated
P2RY14 3:150931230 G/C SNV 3025.1 001081455 ¢.C875G p.P292R exon3 NA 26.4 0.978 0.975 6 G/C G/G G/C Maternal | Unilateral isolated
mccca 3:182751828 T/G SNV 3027.1 c.A1281C p.R427S lexon12 NA 27.3 0.95 0.876 6 1/6 T/6 hras Paternal _|Unilateral isolated
LIPH 3:185241924 C/G SNV 3027.2 €.G653C p.G218A lexonS NA 263 0.908 0.904 7 c/G c/G c/c Paternal _|Unilateral isolated
PDE6B 4:628611 A/G nonsynonymous SNV 4p16.3 NM_( C.A614G p.D205G lexon2 NA 245 0.927 0.718 #53 AlG A/G A/A Paternal |Bilateral microphthalmia with
FRAST __|4:79238624 G/A SNV_[4a2121 |NM 001166133 |c.G1922A 0.C641Y exon17 | NA 252 0993 | 0724 | #34 G/A_| 6/6 | G/A | Maternal [Unilateral isolated
PRKGZ |4:82096091 C/A nonsynonymous SNV [4q21.21 |NM_001282485 |c.G4g4T p.A1625 exon3 | NA 2 0713 | 0761 #33 C/A | C/C | C/A | Matemal |Bilateral microphthalmia with
usp38 4:144135410 C/A nonsynonymous SNV 4g31.21 NM_001290325 .C2281A p.L7611 exon9 NA 275 0.75 0.856 #60 C/A C/A c/c Paternal |Unilateral microphthalmia with
TRIMZ  |4:154191643 C/A nonsynonymous SNV [4g31.3 |NM_001130067 |c.C106A p.L361 exon2 | NA 31 0.706 073 #62 C/A | C/C | C/A | Matemal |Unilateral anophthalmia with
PALLD 4:169630200 T/G SNV 4932.3 NM 001166109 c.T377G p.11265 exon8 NA 25.7 0.983 0.814 #1 1/6 NA /T Unknown _|Unilateral isolated
CBR4 4:169923345 C/A nonsynonymous SNV 4q32.3 NM_032783 .G412T p.G138C exond NA 33 0.899 0.927 #53 C/A c/c c/c De novo Bilateral microphthalmia with
MEGF10__|5:126738287 G/A SNV_[5a232  |NM 001256545 |c.G830A 0.C277Y exon8 | NA 277 0998 | 0701 #40 G/A_| G/A | G/G | Paternal [Unilateral isolated
M6 ___5:178413258 6/c SNV_[5a353 000843 19976 0.5666C exon9 | NA 257 0901 | 0872 #11 G/c | 6/6 | 6/c_| wmaternal [unilateral isolated

NHIRCI _|6:18121930 A/G SNV_ 60223 c.T908C 0.303P exonl | NA 246 0894 | 0919 | #a1 A/G_| A/G | A/A | Paternal [Unilateral isolated
CAPNI1 _|6:44147870 6/c SNV_[6p21.1 c.61610C 0.R537P exon1d [ NA 31 0989 | 089 #2 G/c | 6/c | 6/6 | Paternal |unilateral isolated
MANIAT |6:119501094 A/G nonsynonymous SNV |6q22.31 € T1852C p.F618L exon13 [ NA 2 0968 | 0754 | #53 AG | A/A | A/G | Maternal |Bilateral microphthalmia with
ARG1 6:131902421 T/G SNV 6023.2 NM_000045 c.T368G p.V123G lexond NA 286 0.964 0.962 #29 1/6 /T T/6 Maternal _|Unilateral isolated
LRP11 6:150174143 A/C nonsynonymous SNV 6g25.1 NM_032832 c.T767G p-M256R exon2 NA 238 0.846 0.901 #21 A/C A/A A/C Maternal |Bilateral microphthalmia with
THSD7A__|7:11457141 /T 15761667517 [nonsynonymous SNV_|7p21.3 015204 c.G3473A 0.C1158Y exon16 | NA 32 0766 | 0755 #67 o | 1r | cic | paternal |Bilateral mi isolated
GCK 7:44187297 /6 SNV_[7013 < A815C 0.E272A exon7 | NA 28 0881 | 0907 | w67 T/G_| T/G | T/T | Paternal |[Bilateral mi isolated
ABCA13 _[7:48626814 A/G SNV_[7p123 < A145706 0.Y4857C exon57 | NA 291 0958 | 0871 #39 AG_| A/G | A/A | Paternal |Unilateral isolated
CFIR 7:117304758 /6 SNV_[7a312 2 739806 0.V13276 exon25 | NA 238 0809 | 0771 #17 T/G_| /G | T/T | Paternal |Bilateral mi isolated

RMS ___|7:126173652 AT SNV_[7a31.33 1087 [cT1169A 0.1390N exon8 | NA 274 0844 | 0828 | #19 AT_| AT [ A/A | Paternal |unilateral isolated
PRKAG2 _|7:151262820 A/G SNV_[7a36.1 9 c.T662C 0.V221A exon8 | NA 32 0862 | 0976 | #17 AIG_| A/A | A/G | Maternal |Bilateral mi isolated
FGF20 __|8:16859328 6/c SNV_[8p22 851 c.C2146 0.R726 exonl | NA 34 0949 | 0727 #6 G/c | 6/6 | 6/c_| wmaternal [unilateral isolated
5718 8:53079484 G/A SNV_[8a11.23 001352848 |c.C1132T 0.H378Y exon7 | NA 282 0944 | 0809 #2 G/A_| 6/6 | G/A | Maternal [Unilateral isolated
CHD7 8:61734662 A/G nonsynonymous SNV [8q12.2  |NM_017780 cA29156 p.Q972R exonll [ NA 256 0973 | 099% | #60 A/G | A/A | A/A | Denovo [Unilateral microphthalmi
BHLHE22 _ |8:65493397 T/C SNV 89123 NM_ 152414 c.T50C p.L17P exonl NA 23 0.769 0.886 #68 T/C /T T/C Maternal | Unilateral isolated
PKHDIL1 8:110493680 G/A nonsynonymous SNV 8q23.1 NM_177531 €.G9346A p.G31165 exon56 NA 34 0.869 0.949 #21 G/A G/G G/A Maternal |Bilateral microphthalmia with
WASHCS |8:126068971 C/A nonsynonymous SNV [824.13 |NM_001330609 | c.61520T P.RSO7L exon15 [ NA 3 094 0809 | #62 C/A | C/A | C/C | Paternal |Unilateral anophthalmia with
CCN4. 8:134237720 G/T SNV 8024.22 NM_ 080838 €.G437T p.G146V exon3 NA 31 0.983 0.856 #8 G/T. G/T G/G Paternal _|Unilateral isolated
KIFC2 8:145698370 /T SNV 8024.3 001369769 .C2054T p.S685L exon17 NA 33 0.883 0.863 #55 C/T c/c /T Maternal _|Unilateral isolated
KIAA2026 (9:5968445 /T nonsynonymous SNV 9p24.1 NM_001017969 c.G1786A p.G596R exon3 NA 207 0.763 0.829 #26 /T T c/c Paternal |Unilateral microphthalmia with
ABCAL __ [9:107560781 A/C SNV_[9a311 005502 €.T50426 0.V1681G exon37 | NA 235 0915 | 0779 | #16 Alc_| a/c [ a/a | paternal |unilateral isolated
MSRB2 __|10:23409702 G/A SNV_[10p122 012228 c.G460A 0.61545 exons | NA 34 0972 | 0948 | #34 G/A_| 6/6 | G/A | Maternal [Unilateral isolated
HECTD2 _|10:93272038 /6 SNV_[1023.32 001348365 |c.C19076 0.T6365 exon21 | NA 289 0801 | 0788 | #ea C/G_| /G | _c/C | Ppaternal |Unilateral isolated
MFSD13A_|10:104228908 /6 SNV_[10a24.32 024789 €T1226 0.F41C exon3 | NA 281 0964 | 0748 | w47 T/G_| /6 | T/T | Paternal [Unilateral isolated
VTI1A 10:114428754 /T SNV_[10a25.2 001318205 [c.G557T b.R186L exon7 | NA 254 0932 | 0702 #15 G/T_| 6/6 | 6/6 | Denovo |Bilateral isolated
CUzD1__|10:124593376 A/C SNV_[10a26.13 022034 € T14636 0.1488W exon8 | NA 28 0836 | 0753 #23 AIC_| A/A | A/C_| Matemal |Bilateral isolated
PAXE 11:31824340 /T SNV_[11p13 001368911 |c.G56A 0.G19E exon2 | NA 264 0787 | 0991 #59 /T | ¢/ | ¢/t | Matemal Bilateral isolated
MYBPC3|11:47353698 /G nonsynonymous SNV |11p11.2 25 €G3739C p.D1247H exon32 [ NA 266 0979 | 0732 #28 C/G | C/C | /6 | Matemal |Unilateral microphthalmia
TYR 11:88924544 AT SNV 119143 c.A994T p.M332L lexon2 NA 24.8 0.877 0.947 #24 AT AT A/A Paternal _|Unilateral isolated
KMT2A 11:118361921 C/G SNV 119233 ¢.C4707G p.C1569W exon14 NA 28 0.989 0.976 4 c/G c/c c/G Maternal _|Unilateral isolated
WNK1 12:1005858 G/T SNV 12p13.33 €.G5461T p.D1821Y lexon22 NA 31 0.856 0.821 #19 G/T. G/G G/G De novo Unilateral isolated
ABCCI 12:22047056 G/T SNV 12p12.1 c.C1712A p.A571D lexon12 NA 32 0.978 0.873 #18 G/T. G/G G/G De novo Unilateral isolated
TSFM 12:58189989 C/G SNV 12g14.1 ¢.C601G p.R201G lexon6 NA 32 0.912 0.729 #50 c/G c/G c/c Paternal _[Bilateral isolated
ABCB9 12:123425398 C/G SNV 12924.31 €.G1396C p.VABEL exon? NA 32 0.885 0.825 6 c/G c/c c/G Maternal _|Unilateral isolated
MYCBP2 13:77798631 /T SNV 139223 €.G2894A p.G965D lexon20 NA 32 0.961 0.999 7 C/T /T c/c Paternal _|Unilateral isolated
COL4AL 13:110829240 /T nonsynonymous SNV 13934 €.G2861A p.G954E exon34 NA 237 0.939 0.99 #36 /T c/c c/c De novo Bilateral microphthalmia with
SLC12A1_[15:48519342 C/A SNV_[15a21.1 001184832 [c.C695A 0.A2320 exons | NA 34 0965 | 0985 #50 C/A_| c/C | C/A | Matemal |Bilateral isolated
IGFALS |16:1842280 A/G nonsynonymous SNV |16p133 |NM_001146006  [c.T253C p.C85R exon2 | NA 24 0924 099 #36 AG | A/A | A/G | Maternal |Bilateral microphthalmia with
MYH11 16:15835406 G/A SNV 16p13.11 002474 ¢.C2773T p.HI25Y lexon22 NA 26.9 0.765 0.808 #31 G/A G/G G/A Maternal |Umlatera\ isolated
SLCSA11 16:24909395 T/A SNV 16p12.1 c.T761A p.V254E lexon9 NA 33 0.936 0.9 #3 T/A /T T/A Maternal @ateral isolated
RPGRIPIL |16:53705438 C/A SNV 16912.2 ¢.G1087T p.D363Y lexon9 NA 34 0.79 0.84 #47 C/A c/c C/A Maternal _|Unilateral isolated
MYH2 17:10451236 A/C nonsynonymous SNV 17p13.1 NM_001100112 c.T2G p-M1R exon3 NA 24.4 0.917 0.791 #46 A/C A/A A/C Maternal |Unilateral microphthalmia with
GAS212|17:34079550 G/A nonsynonymous SNV [17q12  |NM_139285 c.C3201 p.T1071 exonl | NA 268 0756 | 0911 #53 G/A | G/G | G/A | Maternal |Bilateral microphthalmia with
KRT23 17:39084513 C/A rs144458191 [nonsynonymous SNV 17q21.2 NM_001282433 €.G48TT p.D163Y exon5 NA 32 0.738 0.801 #46 C/A C/A c/c Paternal |Unilateral microphthalmia with
WNKa___[17:40936497 A/G SNV_ 1702131 |NM 001321299 [cA151G 0.T51A exond | NA 23 0965 | 0742 #11 A/G_| A/A | A/G | Maternal [Unilateral isolated
GFAP 17:42988682 T/C SNV_[17a2131 cA10496 0.Q350R exon6 | NA 259 088 0.852 #50 T/C_| T | T/c | waternal [Bilateral isolated
CACNAIG |17:48668918 /6 SNV_[17a21.33 €.T25766 0.M859R exonl | NA 276 097 0959 #3 T/G_| /G | T/T | Paternal |[Bilateral isolated
UNC13D _|17:73831044 6/c SNV_[17a25.1 €.C1949G 0.P6SOR exon21 | NA 276 081 0748 | #59 G/C_| G/C | G/G | Ppaternal |Bilateral isolated
UNC13D  |17:73836331 A/G nonsynonymous SNV |17q25.1 c1833C p.L278P exon10 [ NA 296 0946 | 0732 #20 A/G | A/A | NA | Unknown |Unilateral microphthalmia with
MYO98 19:17264866 A/C SNV 19p13.11 c.A1088C p.Y363S lexonS NA 32 0.848 0.865 #14 A/C A/A A/A De novo Unilateral isolated
€D22 19:35829271 T/C SNV 19913.12 c.T670C p.C224R lexonS NA 23.8 0.961 0.888 #32 T/C T/C hras Paternal _|Unilateral isolated
ATRN 20:3543884 /T SNV 20p13 ¢.C1312T p.R438C lexon10 NA 35 0.986 0.776 #45 C/T /T c/c Paternal _|Bilateral isolated
FERMT1 20:6057915 T/C SNV 20p12.3 c.A1939G p.1647V lexon15 NA 25 0.756 0.73 #64 T/Cc T/C hras Paternal _|Unilateral isolated

ILCS 21:38309240 C/A SNV 21022.13 c.G946T p.G316C lexond NA 265 0.956 0.969 #30 C/A C/A c/c Paternal _|Bilateral isolated
CACNAIF  [X:49068758 T/C nonsynonymous SNV Xp11.23 NM_001256789 c.A3953G p.Y1318C exon34 NA 231 0.822 0.976 #21 T/C c/c 7T Paternal |Bilateral microphthalmia with

ALT, alternate; A/M,

NM: mRNA; REF, reference; SN\

: single nucleotide variant; VEST3, Variant Effect Scoring Tool 3.0.

CADD, Combined Annotation Dependent Depletion; gnomAD, Genome Aggregation Database; hg19: human genome 19; Meta LR, Meta Likelihood ratio; NA: not available;
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