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ABSTRACT Objective: To identify the genetic mutation sites related to the pathogenesis of cataract from two families with autoso-
mal dominant congenital nuclear cataract from China. Methods: First of all, the family members' disease history, cataract surgery history
and other clinical data were recorded in detail, and other ophthalmic diseases of the family members were excluded through common
ophthalmic examinations such as vision, intraocular pressure, slit lamp and fundus examination. With the informed consent of the family
members, the genomic DNA was extracted from the peripheral blood leukocytes of the family members, and finally the known candidate
genes for congenital cataract were sequenced to screen out the pathogenic mutation sites. The high conservatism of mutation sites was an-
alyzed by software. Results: The clinical phenotype of congenital cataract in the two families was determined as nuclear cataract by the
slit lamp instrument commonly used in ophthalmology. Through direct sequencing of candidate genes for congenital cataract, it was
found that crystallin y D gene (CRYGD), a mutation of G>A was found at the nucleotide position ¢.193. The mutation was isolated from
all diseased individuals in the two families. The mutation was not observed in the non-diseased members and 120 unrelated control mem-
bers. Co-conservative analysis showed that a highly conserved region sequence was located at codon 65 (P.65) of CRYGD. Conclusion:
A new mutation D65N of CRYGD gene was found in two Chinese families with autosomal dominant congenital nuclear cataract. This is
the first time that the mutation G — A was found at the 193th nucleotide of CRYGD gene. This results in the mutation of aspartic acid
(D) at codon 65 to asparagine (N). These results provide strong evidence that crystallin y D gene (CRYGD) is the pathogenic gene of
congenital cataract, and is highly correlated with the clinical phenotype of nuclear congenital cataract.
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Fig.1 Pedigree of the Familiy A in the research. Squares and circles indicates males and females respectively. Blackened symbols denote affected status.

The arrow indicates the proband.
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Fig.2 Pedigree of the Familiy B in the research. Squares and circles indicates males and females respectively. Blackened symbols denote affected status.

The arrow indicates the proband.
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Table 1 Primers for PCR

Name Forward (5'-3") Reverse (5'-3")
CRYAA-1 AGCAGCCTTCTTCATGAGC CAAGACCAGAGTCCATCG
CRYAA-2 GGCAGGTGACCGAAGCATC GAAGGCATGGTGCAGGTG
CRYAA-3 GCAGCTTCTCTGGCATGG GGGAAGCAAAGGAAGACAGA
CRYAB-1 AACCCCTGACATCACCATTC AAGGACTCTCCCGTCCTAGC
CRYAB-2 CCATCCCATTCCCTTACCTT GCCTCCAAAGCTGATAGCAC
CRYAB-3 TCTCTCTGCCTCTTTCCTCA CCTTGGAGCCCTCTAAATCA
CRYBAI-1 GGCAGAGGGAGAGCAGAGTG CACTAGGCAGGAGAACTGGG
CRYBAI-2 AGTGAGCAGCAGAGCCAGAA GGTCAGTCACTGCCTTATGG
CRYBAI-3 AAGCACAGAGTCAGACTGAA CCCCTGTCTGAAGGGACCTG
CRYBA1-4 GTACAGCTCTACTGGGATTG ACTGATGATAAATAGCATGAA
CRYBAI-5 GAATGATAGCCATAGCACTAG TACCGATACGTATGAAATCTG
CRYBAL-6 CATCTCATACCATTGTGTTGAG GCAAGGTCTCATGCTTGAGG
CRYBBI-1 CCCTGGCTGGGGTTGTTGA TGCCTATCTGCCTGTCTGTTTC
CRYBBI-2 TAGCGGGGTAATGGAGGGTG AGGATAAGAGTCTGGGGAGG
CRYBBI-3 CCTGCACTGCTGGCTTTTATTT TCTCCAGAGCCCAGAACCATG
CRYBBI-4 CCAACTCCAAGGAAACAGGC CCTCCCTACCCACCATCATCTC
CRYBBI-5 TAGACAGCAGTGGTCCCTGG AGCACTGGGAGACTGTGGAA
CRYBBI-6 CCTAGAAAAGGAAACCGAGG AGCGAGGAAGTCACATCCCA
CRYBB2-1 GTTTGGGGCCAGAGGGGAGT TGGGCTGGGGAGGGACTTTC
CRYBB2-2 CCTTCAGCATCCTTTGGGTTC GCAGTTCTAAAAGCTTCATCA
CRYBB2-3 GTAGCCAGGATTCTGCCATAG GTGCCCTCTGGAGCATTTCAT
CRYBB2-4 GGCCCCCTCACCCATACTCA CTTCCCTCCTGCCTCAACCTA
CRYBB2-5 CTTACCCTTGGGAAGTGGCAA TCAAAGACCCACAGCAGACA
CRYGC-1 TGCATAAAATCCCCTTACCG CCTCCCTGTAACCCACATTG
CRYGC-2 TGGTTGGACAAATTCTGGAAG CCCACCCCATTCACTTCTTA
CRYGD-1 CAGCAGCCCTCCTGCTAT GGGTCCTGACTTGAGGATGT
CRYGD-2 GCTTTTCTTCTCTTTTTATTTC AAGAAAGACACAAGCAAATC
CRYGS-2 GAAACCATCAATAGCGTCTAA TGAAAAGCGGGTAGGCTAAA
CRYGS-3 AATTAAGCCACCCAGCTCCT GGGAGTACACAGTCCCCAGA
CRYGS-4 GACCTGCTGGTGATTTCCAT CACTGTGGCGAGCACTGTAT

GJA3-1 CGGTGTTCATGAGCATTTTC CTCTTCAGCTGCTCCTCCTC
GJA3-2 GAGGAGGAGCAGCTGAAGAG AGCGGTGTGCGCATAGTAG
GJA3-3 TCGGGTTCCCACCCTACTAT TATCTGCTGGTGGGAAGTGC
GJAS-1 CCGCGTTAGCAAAAACAGAT CCTCCATGCGGACGTAGT
GJA8-2 GCAGATCATCTTCGTCTCCA GGCCACAGACAACATGAACA
GJA8-3 CCACGGAGAAAACCATCTTC GAGCGTAGGAAGGCAGTGTC
GJAS-4 TCGAGGAGAAGATCAGCACA GGCTGCTGGCTTTGCTTAG
MIP-1 GTGAAGGGGTTAAGAGGC GGAGTCAGGGCAATAGAG
MIP-2,3 CGGGGAAGTCTTGAGGAG CACGCAGAAGGAAAGCAG
MIP-4 CCACTAAGG TGGCTGGAA CTCATGCCCCAAAACTCA
HSF4-1 CATCCCATCCAGCCAGCCTTT GGGCATGGGTGTTCACTGACG
HSF4-2 CCTCGACCCATATCCCCGTAA GCAGGAGCAAGGCAGGCAGT
HSF4-3 GCGGGAATGAGCAAAGAGGA GCCAAGGCAGGAGAGAGGAA
HSF4-4 TCCCCAGCCTCGCCATTCT CCCGGTGAAGGAGTTTCCAG
HSF4-5 GCTGGGGCCTGAGGGAG GGCTTCCATCTTCTCTTCCTTT
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Fig.3 Slit lamp photographs of different individuals from two families. Slit
lamp photographs of Familiy A (A andB). A: the proband from family A,
involving the nucleus opacity in both eyes. B: the photograph of the
proband's elder brothor(IV2), right eye shows nuclear opacity, the len in
left eye has been extracted. C: The proband from family B shows that the

opacity is a nuclear and peripheral cortex opacities.
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Fig.5 Multiple-sequence alignment in CRYGD from different species.
A multiple alignment of partial amino acid sequences of CRYGD from
different species is shown. The alignment data indicate that asparticacid at
position 65 (indicated by an arrow) is highly conserved in different species
in CRYGD.
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Fig.4 DNA sequence chromatograms of CRYGD. A: DNA sequence
chromatograms of the D65N mutation in CRYGD are shown.we detected it
in all patients of the Family A. A single transition is observed at position
193 (G>A) as a G/A double peak(indicated by an arrow). B: We detected a
same mutation at the same position with affected members in Family B
(indicated by an arrow). C: Sequence of unaffected individuals and another

120 normal people, there was no mutation existed.
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Table 2 Summary of identified mutations in CRYGD
Mutation Amino acid Phenotype Origin of family Reference
c.176G>A R58H aculeiform Switzerland, .Macedonia’ [18]
Mexican
c.181G>C G61C coralliform Chinese [19],[20]
c.43C>A RI15S, coralliform Chinese [21]
CA3CST RISC, Punctate cataract, juvenile Caucasian 2]
progressive/
¢.229C>A R77S anterior polar coronary India [23]
¢.70C>A P23T cerulean and coralliform Saudi [24]
¢.70C>T P23S polymorphic Russia [25]
¢c.320A>C E107A nuclear Mexico [26]
c.127T>C Trp43Arg nuclear Chinese [16]
Chinese
c.109C>A R36S nuclear nucleus and Czech Republic [27],[28]
perinuclear cortex Caucasian
¢.34C>T R14C coralliform/nuclear Chinese [29]
c.401A>G Y134C nuclear Brazilian [30]
¢.106G>C Ala36Pro nuclear Chinese [31]
c.110G>C R36P nuclear Chinese [32]
c.418C>T R140X nuclear India [33]
c.168C>G Y56X nuclear Brazilian [34]
c.470G>A W156X nuclear India [35]
¢.494delG p-Gly165fs nuclear Chinese [36]
c.403C>A Y134X no data Danish [37]
® 3 5iEANEHE%MN CRYCD ERRT L masE
Table 3 Summary of CRYGD mutation for nuclear cataract
Mutation Amino acid Phenotype Origin of family Reference
¢.320A>C E107A nuclear Mexico [26]
c.127T>C Trp43Arg nuclear Chinese [16]
nuclear Chinese
c.109C>A R36S nucleus and perinuclear Czech Republic [27],[28]
cortex Caucasian
¢.34C>T R14C coralliform/nuclear Chinese [29]
c.401A>G Y134C nuclear Brazilian [30]
c.106G>C Ala36Pro nuclear Chinese [31]
¢.110G>C R36P nuclear Chinese [32]
c.418C>T R140X nuclear India [33]
c.168C>G Y56X nuclear Brazilian [34]
c.470G>A WI56X nuclear India [35]
c.494delG p.Glyl65fs nuclear Chinese [36]
c.403C>A Y134X no data Danish [37]
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