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[ Abstract] Objective To analyze the clinical features and pathogenic genes of a family with congenital
cataracts. Methods A pedigree analysis was performed. A Han Chinese family initially diagnosed with congenital
cataracts at The Fourth Hospital of Shijiazhuang in March 2024 was enrolled. The proband and selected family
members underwent detailed ophthalmic examinations. Potential cataract-associated genetic variants in the proband
were identified using whole exome sequencing ( WES). Sanger sequencing was employed to confirm the presence of
these variants in the proband and other family members. The identified variants were analyzed in accordance with the
guidelines of the American College of Medical Genetics and Genomics ( ACMG ). This study adhered to the
Declaration of Helsinki. The research protocol was approved by the Ethics Committee of The Fourth Hospital of
Shijiazhuang ( No. 20230074 ). Both the subjects and their guardians were informed of the study purpose and
voluntarily signed the informed consent form.  Results The pedigree included four generations comprising 15
individuals, with three patients identified across the second, third, and fourth generations. These cases included two
males and one female, specifically the proband, his mother, and his eldest son. The observed inheritance pattern
aligned with an autosomal dominant mode, characterized by the clinical presentation of bilateral cataracts. WES
identified a novel frameshift insertion variant c. 270_271insA in exon 2 of the CRYAB gene in the proband,resulting in
a valine-to-serine substitution at amino acid position 91. This variant induced early termination of translation following
the expression of two additional amino acids,loss of 84 amino acids (p. V91Sfs2) and the production of a functionally
impaired protein. The Sanger sequencing validation results were consistent with the co-segregation. According to the
ACMG classification criteria (PM2+PP1+PVSI1) ,the variant was classified as likely pathogenic. ~Conclusions
The frameshift insertion variant c. 270_271insA (p. V91Sfs2) in exon 2 of the CRYAB gene is likely the pathogenic
cause of congenital cataract in this family. This is the first report of this variant.
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Table 1 Ocular clinical manifestations of some cataract patients in this family
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Figure 3  Sanger sequencing of CRYAB gene variation in this

congenital cataract family A The patients had a frameshift variation
c.270_271insA (arrow) in the CRYAB gene B:The variation (arrow)
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Figure 5 Hydrophilic changes of «af-lens protein Compared with
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Figure 6 Structure prediction of «f-lens protein

Compared with
the wild type, a large number of «-helix, B-fold and irregular curling
structures were lost, and truncated proteins were produced, which might
affect the structural stability of proteins and induce the formation of
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BAH 28 % 1 JH I TC W] AR R AT BR AT R R, R R
21 MR W AR T8 SR EE L2022 4 12 1 17 B T T e R
Beatis . A BRAE B fAfd B, JO W (T S, TR LK AR
Hefil s, TEIR ARSI s e AR, O R A ik S s . IRBH A A B
HAM 0.05 (B IEJLBY), £ 1.0; B &4 R 6.7 mmHg
(1 mmHg=0. 133 kPa) , 2 IR 20. 8 mmHg, WUHR A 19 & £ A UL
S o AT MR AL, AH AT A4S AP L BRI (), Xl BT R
o A MRA A K M, 3 5 OR3 , AR 0 158 20 e ik I 4 3 il 5 A
DO I8, B DX AR DI 0, OGN TE o 28 IR AL 30 B L B
IREL, M EATIE R, B X do O WL (& 1) o 6l
R A% AT DA AR S5 000 8 300 1 Aub ok 4% B R 45 9 4k , 29 12 PD
ANkt G B R AR VUL, BT IR (A 2) .
St2F A0 T W )2 $9 4 (optical coherence tomography, OCT) 7] W, £
MR 2 3 DX K 25 JR 2 3 ), A ) B 8 R 1 B2 (retinal pigment
epithelium ,RPE) JZ M1/ R -, 4 2 W o0 ik 20 4088 1 ff 4 Re , B
B (B 3) o MRER B B S K A A IR BREBERG I . 986K
AR JFE 1L % 1 5% (fundus fluorescein angiography, FFA ) ¥ 2% 7~ £5 HR
LT U 0 ST B B [ T, R A 3 B RTE AL IR Bl e Ik i
I, S AR AL TT T RAR DG, e A B e R R
SO k] UL B W A0 Ml Wk R 4% ML A & 2 (indocyanine
green angiography ,ICGA ) i 7% 45 I rfv i J99 4 4% J&] Bl K% 2 B X 0
PO RSN 0 0 2B 8 o o A A 2 R S PRGOS OE (B 4) . ERIE
CT e AR DL S8 o 12 W« A IR Dk 2% 0L 090 i 4% 78 ( chorioretinal
folds ,CRF) (JF A : AT HRIURE 28 2) o 45 T A7 BR 3K 5% 14 5 lly 22 %%
520 mg; 5 H HIRSE AR 30 mg, 2 )5 22, £ IR iR AR H IE
M) 0.05, B 6.5 mmHg, [ I Jik 2% 5 4% 48 6 B i 78 1k,
OCT 753 A5 N 3 B DX A0 190 JE D Jok 2% )2 2 R W) W, 388 B o MG
B o BEE ORI, TANGE 2, 5836 2 & K
A ILE L A AR L AT R A BE LR A R . 42 & PET-

CT R AR W5 o RBE R R ARG T, 6 1T AP0 IR B
RETTZHE V. 3 HABES, WRMA T 1.0, REH R
19 mmHg, 72 IR 20 mmHg, A5 MRA B0 530, 516 IR 21, DL 0 i
M FEATIER UM BRI & (] 2) . &5 OCT I 2R,
A7 IR BE DX IR 45 R IE R R DL B R bk 4% I A
(E3).

Bl BHUMEBEEWREZEMRKRME ARMEDF AW, R
Sy 55K S b R PO AN KLU AR B DX 3 e IR
WA M B ETTIER ACAIR B AR E2 EHigwm
3 AMBEARAMBERERG A Hen, ARWED AR
T, U0 5 AL O T K, R RS R I S AR o S 0 A i T DL AR
Jkk, 2 12 PD R, R BGL G IR ARBE B3 DA,
A MR A 10 5, A AR SR O IR

B3 BZEELH2EANMINSCANAROCTRE A:HIZHNA
IR B B DR 190 44 )5, RPE A B (AT A1 S IR BR 45 ) i 2, 22 1 1Y

AR R Al 2 T A0 U2 T L AN SRS B IS I A R A K
i, R 258 FA LA 0 4 SR AR C o2 JAT I A IR B DR o B ¢ Ok 2%
T2 AR A, B BE R O MR SRS D23 A H I A IR B BE X R
] LA 0 I % ik 245 M R AR, BB R DR 25 G S0 SR BE
B A AR E L 588 OCT  Sh2f Al T Wi 2 3 4





