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[ Abstract] Objective To identify the pathogenic gene and inheritance pattern in a pedigree of congenital iris
coloboma with congenital cataract. =~ Methods The method of pedigree investigation was adopted. A pedigree of
congenital iris coloboma with congenital cataract was collected by Yunnan Disabled Rehabilitation Center and the 2nd
Affiliated Hospital of Kunming Medical University in February 2020. Ophthalmic examinations were carried out on the
female proband,her parents,her children and her husband, and the clinical diagnosis was made. Genomic DNA was
extracted from peripheral blood samples collected from the family members. The suspected pathogenic gene in the
proband and her husband was screened by whole exome sequencing and was identified by bioinformatics analysis. The
amino acid conservation was analyzed by UGENE software. The impact of the mutation on protein translation was

predicted using MutationTaster software. The pathogenicity of the mutation was assessed according to the American
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College of Medical Genetics ( ACMG ) Standards and Guidelines. Pathogenic gene and mutations were verified by
Sanger sequencing. This study adhered to the Declaration of Helsinki. The study protocol was approved by the Ethics
Committee of the 2nd Affiliated Hospital of Kunming Medical University ( No. PJ-2020-61). Written informed consent
was obtained from each subject or custodian. Results The proband showed large iris defects in both eyes with only
a small amount of observable iris tissue in the periphery, lens cortical opacity and posterior capsule opacification,
accompanied by nystagmus. A novel heterozygous frameshift variation c¢. 415dupA (p. R139fs) was located in exon 8
of PAX6 gene,and the variation was conservative across multiple species. The variation was in the highly conserved
region of PAX6 gene and caused the dysfunction of PAX6 protein. The variation was graded as PVS1+PM2+PP1,a
pathogenic variation,based on ACMG guidelines. The pedigree was consistent with co-segregation, indicating that the
novel variation was pathogenic. The proband and her children were diagnosed, but her parents were phenotypically
Conclusions The novel frameshift variation

normal, in accordance with autosomal dominant inheritance.

c.415dupA (p. R139fs) on the exon 8 of PAX6 gene is responsible for congenital iris coloboma with congenital
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cataract in the pedigree. This is the first report of this novel variation in PAX6 gene.
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Figure 1 Pedigree of the family with congenital iris coloboma and

O:E®%

congenital cataract [J: normal male; O : normal female; Il : male

patient; @ :female patient; 7 :proband
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Figure 2 Right eye images of proband II -2, her son Ill-1,and her
husband -1 A, C, E: Anterior segment images of I[-2, I[-1 and
-1 B,D,F:Fundus images of I[-2,1M-1 and II -1
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Figure 4 Sequence alignment of PAX6 homologous proteins The arginine at position 139 of PAX6 protein was highly conserved among multiple species

wildtype AA MQNSHSGVNQ LGGVFVNGRP LPDSTRQKIV ELAHSGARPC DISRILQTHA DAKVQVLDNQ

sequence NVSNGCVSKI LGRYYETGSI RPRAIGGSKP RVATPEVVSK IAQYKRECPS IFAWEIRDRL
LSEGVCTNDN IPSVSSINRY LRNLASEKQQ MGADGMYDKL RMLNGQTGSW GTRPGWYPGT
SVPGQPTQDG CQQQEGGGEN TNSISSNGED SDEAQMRLQL KRKLQRNRTS FTQEQIEALE
KEFERTHYPD VFARERLAAK IDLPEARIQV WFSNRRAKWR REEKLRNQRR QASNTPSHIP
ISSSFSTSVY QPIPQPTTPY SSFTSGSMLG RTIDTALTNTY SALPPMPSFT MANNLPMQPP
VPSQTSSYSC MLPTSPSVNG RSYDTYTPPH MQTHMNSQPM GTSGTTSTGL ISPGVSVPVQ
VPGSEPDMSQ YWPRLQ*

mutated AA MQNSHSGVNQ LGGVFVNGRP LPDSTRQKIV ELAHSGARPC DISRILQTHA DAKVQVLDNQ
sequence NVSNGCVSKI LGRYYETGSI RPRAIGGSKP RVATPEVVSK IAQYKRECPS IFAWEIRDRL
LSEGVCTNDN IPSVSSINKS SSQPG*
5 c.415dupA (p. R139fs) 3 PAX6 BHIF RSN BFA: BB 58 8 19 PAXG6 751, c. 415dupA (p. R139fs) 7E4H A AL 5 8% 7 D& LR A5 1E
B
Figure 5 Effect of c. 415dupA (p. R139fs) on PAX6 translation The wild type normally translated the complete sequence of PAX6, but translation
stopped with 7 amino acids translated after the insertion of c. 415dupA (p. R139fs)
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(Wi B #1:2022-04-25 & [9] H #] .2022-08-15)

(ARG X0 ¥ TR )

BEHE - MEE - i

AR H 3L S 48 R 1B 2 IR AR R

AMD ; 4 W& H 56 11 35 BEAE 14 (age-related macular degeneration)
ANOVA ;. J5 22/ #7 (analysis of variance)

BUT : H B 24 65} [&] ( breakup time of tear film)

DR : B R 9 40 ) 5975 2% ( diabetic retinopathy)

EAU . 52561V [ B G 58 75 45 I % (experimental autoimmune uveitis )

EGF . % ¥ 4 K [F F (epidermal growth factor)

ELISA . Fi 5% £ 9% W B ) %2 ( enzyme-linked immunosorbent assay )

ERG : 1%} i H, [5] ( electroretinogram )

FFA .5 6 E IR I 45 3 52 (fluorescein fundus angiography)
FGF: Ji 21 4k 2 it 4 4 A ¥ (fibroblast growth factor )

GFP . 43 {4, %¢ ) 25 4 ( green fluorescent protein)

IFN-vy .y T3 & (interferon-v)

IL: 1 40 8 4 & (interleukin)

I0OL: A\ T 5 R 4K (intraocular lens)

IRBP ; 5 [a] 52 {4 400 25 2 ¥ Jfi 45 45 %% 1 (interphotoreceptor retinoid

binding protein)

LASIK : #3110t £ 5 J5 {37 BE 88 R (laser in situ keratomileusis)

ICGA . 5| W35 4% (145 & 52 (indocyanine green angiography)
LECs : iR I B2 4 i (lens epithelial cells)

miRNA : {# /)N RNA ( microRNA)

MMP . 3£ Jif 4> J& & H [ ( matrix metalloproteinase )

mTOR ;Wi 2 3 4 28 &5 1 % X ¥ & 9 ( mammalian target of

rapamycin)

MTT ; Y H B4 (e £8 ( methyl thiazolyl tetrazolium)

NF . % %5 5% A 7 ( nuclear factor)

OCT: Y640 T Wr = 1 4ifi ( optical coherence tomography)

OR . fli # Lt (odds ratio)

PACG : J5 %& P4 A /3 B 35 6 HR ( primary angle-closure glaucoma)
PCR : B & i 5% X, 2 ¥ ( polymerase chain reaction)

RGCs : £ ¥ 55 41 iy (retinal ganglion cells)

POAG . J& & M IF #f1 %1 5 5L HR ( primary open angle glaucoma)
RB : #,  I5HF 4 U 98 ( retinoblastoma)

RPE : #8  Ji& €6, 2 | J% (retinal pigment epithelium)

RNV . ¥ W ik 5 A= 1L 45 ( retinal neovascularization )

RP . #0  JI £5, 25 A% 1 ( retinitis pigmentosa)

S 1t JEGliTH M 53 W B (Schirmer 1 test)

shRNA ;%5 %& & RNA (short hairpin RNA)

SIRNA : /T4 RNA (small interfering RNA)

a-SMA ; o- 35 LWL 31 2 I ( a-smooth muscle actin)

TAO ; B R i A1 5 IR 9% ( thyroid-associated ophthalmopathy)
TGF . #: fk 4 K [ F ( transforming growth factor)

TNF : ifr982 ¥ %E [H 7 ( tumor necrosis factor)

UBM : i## 75 A= ¥ B 535 5% (ultrasound biomicroscope )

VEGF: Il %8 N & 4 K A F (vascular endothelial growth factor)
VEP . #1495 & Hi /37 ( visual evoked potential )

(A T 2 3108





