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Abstract

¢ AIM: To conduct a screening of disease-causing genes
mutations for a sick family of congenital nuclear cataract
in order to explore its potential genetic defects.

e METHODS . After a detailed history taking and clinical
examination, mutation detection of the candidate genes
for nuclear cataract was conducted with the application of
PCR-direct sequencing on the proband and the other 9
patients of his family, 11 blood-related normal family
members and 20 unrelated normal controls .

¢ RESULTS:c. 139G > A heterozygous missense mutation
was found in GJA8 gene of this family patients, leading to
the change of No. 47 highly conserved aspartic acid into
asparagine ( p. D47N), but the normal family members
and normal controls were not found in the mutant.

¢ CONCLUSION: p. D47N mutations in Chinese families of
congenital cataract is the first report. The prevalence of
this mutation is a potential genetic causes of this sick
family, GJA8 gene is one of the congenital cataract
disease-causing genes. This study also confirms that
congenital cataract is a clinically and genetically
heterogeneous disease, such a heterogeneity is more
apparent especially between different ethnic groups.
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ST PR IEm 51491 (5-3°) Sl 514 (57-3°) H R BB (bp) 1B KR (°C)
CRYAA-1 AGCAGCCTTCTTCATGAGC CAAGACCAGAGTCCATCG 584 60.6
CRYAA-2 GGCAGGTGACCGAAGCATC GAAGGCATGGTGCAGGTG 550 61.9
CRYAA-3 GCAGCTTCTCTGGCATGG GGGAAGCAAAGGAAGACAGA 511 60
CRYBAI1-1 GGCAGAGGGAGAGCAGAGTG CACTAGGCAGGAGAACTGGG 550 57.5
CRYBAI1-2 AGTGAGCAGCAGAGCCAGAA GGTCAGTCACTGCCTTATGG 508 60.3
CRYBAI1-3 AAGCACAGAGTCAGACTGAAGT CCCCTGTCTGAAGGGACCTG 463 63.8
CRYBA14 GTACAGCTCTACTGGGATTG ACTGATGATAAATAGCATGAACG 355 61.7
CRYBAI-5 GAATGATAGCCATAGCACTAG TACCGATACGTATGAAATCTGA 597 56.9
CRYBAI-6 CATCTCATACCATTGTGTTGAG CATCTCATACCATTGTGTTGAG 528 59.1
CRYGC-1 TGCATAAAATCCCCTTACCG CCTCCCTGTAACCCACATTG 514 59.2
CRYGC-2 TGGTTGGACAAATTCTGGAAG CCCACCCCATTCACTTCTTA 430 60.2
CRYGD-1 CAGCAGCCCTCCTGCTAT GGGTCCTGACTTGAGGATGT 550 60.3
CRYGD-2 GCTTTTCTTCTCTTTTTATTTCTGG ~ AAGAAAGACACAAGCAAATCAGT 308 58.5
CRYGS-1 GAAACCATCAATAGCGTCTAAATG TGAAAAGCGGGTAGGCTAAA 575 54.8
CRYGS-2 AATTAAGCCACCCAGCTCCT GGGAGTACACAGTCCCCAGA 479 53.1
CRYGS-3 GACCTGCTGGTGATTTCCAT CACTGTGGCGAGCACTGTAT 974 52.5
GJAS-1 CCGCGTTAGCAAAAACAGAT CCTCCATGCGGACGTAGT 420 56
GJAS-2 GCAGATCATCTTCGTCTCCA GGCCACAGACAACATGAACA 330 60
GJA8-3 CCACGGAGAAAACCATCTTC GAGCGTAGGAAGGCAGTGTC 350 58
GJA84 TCGAGGAGAAGATCAGCACA GGCTGCTGGCTTTGCTTAG 500 58
GJA3-1 CGGTGTTCATGAGCATTTTC CTCTTCAGCTGCTCCTCCTC 450 58
GJA3-2 GAGGAGGAGCAGCTGAAGAG AGCGGTGTGCGCATAGTAG 450 58
GJA3-3 TCGGGTTCCCACCCTACTAT TATCTGCTGGTGGGAAGTGC 300 58
CRYBB2-1 GTTTGGGGCCAGAGGGGAGTGGT  TGGGCTGGGGAGGGACTTTCAGTA 350 60.4
CRYBB2-2 CCTTCAGCATCCTTTGGGTTCTCT ~ GCAGTTCTAAAAGCTTCATCAGTC 330 58
CRYBB2-3 GTAGCCAGGATTCTGCCATAGGAA  GTGCCCTCTGGAGCATTTCATAGT 360 60
CRYBB24 GGCCCCCTCACCCATACTCA CTTCCCTCCTGCCTCAACCTAATC 230 62
CRYBB2-5 CTTACCCTTGGGAAGTGGCAATGG  TCAAAGACCCACAGCAGACAAGTT 600 62
CRYAB-1 AACCCCTGACATCACCATTC AAGGACTCTCCCGTCCTAGC 250 58
CRYAB-2 CCATCCCATTCCCTTACCTT GCCTCCAAAGCTGATAGCAC 350 60
CRYAB-3 TCTCTCTGCCTCTTTCCTCA CCTTGGAGCCCTCTAAATCA 400 60
MIP-1 GACTGTCCACCCAGACAAGG GTCAGGGAGTCAGGGCAATA 493 61.4
MIP-2 GGGGAAGTCTTGAGGAGGTAA AAAGTTGGGAAAGGTTTAGGG 300 61.4
MIP-3 GAGAAGCTGGGGTGCAGTAG AACCTGCAGTCCACAACCAT 196 58
MIpP4 CCACTAAGGTGGCTGGAAAA ACCCTCCCCACAGTCTCTTT 360 54
PITX3-1 AAGCCAGCGCATATTCTCC AGAGGTGCATGCTGAGAGGT 459 52.7
PITX3-2 GAAGGAGAGACGGTGTCAGG GACCTCCTAAGCCACTCGCT 520 64
PITX3-3 CCAGTCAAAATGACCCCAGT GATGAGGTGGCTAGAGACGG 794 64.6
BFSP2-1 GGGATAGGGGAGATTCCAGA GCCTCAGCCTACTCACAACC 887 65
BFSP2-2 GCTCCCAGTGACCTTGTCTC CCTGGGTGATTCTGAGCATT 551 65
BFSP2-3 CTGCACTAACAGTGCCCTCA GAAGCACAGGCAGACAGATG 550 64.1
BFSP2-4 TCTGTGAAGCCTGTGTCTGG GCCTCTCACCTTAGCTTGGA 480 65
BFSP2-5 TGACTCTCCACAGCAACAGG GATATTTCCGTGGGGCACTA 481 61.4
BFSP2-6 TTAAGTCATGGCCCAAGGTC TCCAGGAAGCTTTTCAGCTC 412 51.3
BFSP2-7 AGGGGAAAGCGCTGAGTATATA CCGAGACGAGACCCTGTATC 326 65

W R F AT A AR R AT, HERR HAth HR S50 A &R
GiyIR I, 4 R AE ¥ kI SmL, {1 EDTA 48, 112
Bl ML 326 JBCLE & X6 IR A A0 ] a4 20 £

1.2 ik

1.2.1 EF4H DNA B9REL  {f FH M 3L P 41 DNA $2 1K
137 & ( TIANamp Blood DNA Kit, Tiangen Biltech Co. ILitd,
Beijing, China) flI#&4ME # ik ML 4 DNA, $4M00606
BETIRN 15¢/ L SR MR GE S LUK REIAEAS DNA SRR
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19, i RIEERA Y TREEARERAFRA(ELD),

1.2.3 PCR ¥ 1% DNA fllFF PCR VAR Z Jy25ulL, H
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(10pumol/L) %% 0. SuL, B K2 DNA (100ng/wL) 1. 5L, LA
Taq DNA A (5U/pL)0. 25, XWZE/K 17. 75w, KW
251F:95°C 5min;95°C 20s, 514 kIR 30s,72°C 30s, 1
PR35 WK e 72°C IEAH 10min, BB )5 15g/L BiEHHEE L
FLUK KT PCR P28 B R S A3, -G489 PCR 729
PP /] (L e iR A Y E R R A | ) AT 4k K
DNA JFFM5E . MF45 55 GenBank H R IR T 5347 1L
Xt , FARBREE R A A0 SO I HERR T BT IR £
AYEMRATRESS , P 51X 5 & T IE# B #E 7 X L, LU
XA P 51 A AR TR A R R R R AT B
1.2.4 EAEMINEETN  FIH PolyPhen 7F £k 3K {1
(http ;// genetics. bwh. harvard. edu/pph/ ) T 2 3 12 A9 2
AN EE ) 2 (B A AR S BB I 52
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2.1 IEARRI LV RS, 2K Rl 456
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1) GIA8 FER LI T ¢. 139G > A B2 a4 L5,
AR EEUT b 5 47 7 IR th R AR IR 22 KA ke i)
Pe7s B DATN 7% £8 5 PCR-IF 2 X [a) il 56 iE 52 1% %€
AT RAPIA BE AR T HAMIE R R R
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3 it

GJA8 FE[H (NM_005267 ) i F 1q21. 1, 4t — A~
433 AN LR U1 ) B 1 i ——4E B S R AR 50, TR
Cx50, Cx50 JELERTE#E 8 G i — b1, 3Rk T ik
IREF AR b )R A AR RE T 81 T/
T 1000Da f/N3F P AT, CxS0 H F VUK 5 B, JE 1
YIS (E1,E2) , —A B 5T P9 28 B A T B 5T PN 9 N-
A C- Aty FHLBAN ML R H A FTE B — 7S Rk
MRS FE -, AFAR A0 B[R] (%) > 7 - A B, T2
TR T 4 1] F 4 Bt 3 2, DR Ay DR TG I A A
UL, BT LB WA A 1 B % [ 342 o3 A A ) A e ) )
12 110 38 TR A2 i AR o S AR AR =, AR etk
TRA MRS BB | 4 i S PR (H I B 1 7 1Y
HEIAL, T B ARMEANER 1 (EL) 52 55935 40 i 1) i BH =
AR LA 25 ~F 0 o A 440 e 1] £ 388 375 30 38 P I, o A% 3
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D47N ZEAEIRAN T Cx50 25 FH B AN ISR IA 1, 1M 40 i 40 32
TE % e W SR A, IR A6 2878 I 1T ) 2 B

T TT AT

1 BEHAM ASCIEFRAT A B ZRA,

A 200
6 6 G 6 6 A AT & A G C A AT
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3 SWH GIAS ERAMAEMFIINILER LFox
W7 GIAS BEDH 4T 55 47 (i 3ERR (15 % % ) 2N 9L 5
PSR

0000

F2 EXRMEBHNE GIAS EERTIE
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p. R23T itk i AD  [5]
p. IB1T 33 i AD  [6]
p. VA4E Wt N R =10y AD  [7]
p. W45S ISEN EVEE AD  [8]
p. D47Y ek h AD [9]
p. D47N R Bt h AD  AX
p. D47N Ak et B AD  [4]
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p. P88Q BRFE SR 2153 AD  [14]
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il B — 25N
S
1Hu S, Wang B, Zhou Z, et al. A novel mutation in GJA8 causing
cataract-microcornea syndrome in a Chinese pedigree. Mol Vis 2010516
1585-1592
2 White TW. Unique and redundant connexin contributions to lens
development. Science 2002 ; 295:319-320
3 Xu X, Ebihara L. Characterization of a Mouse Cx50 Mutation
Associated with the No2 Mouse Cataract. Invest Ophthalmol Vis Sci
1999;40(8) .1844-1850
4 Arora A, Minogue PJ, Liu X, et al. A novel connexin50 mutation
associated with congenital nuclear pulverulent cataracts. J Med Genet
2008;45(3) :155-160
5 Willoughby CE, Arab S, Gandhi R, et al. A novel GJA8 mutation in
an Iranian family with progressive autosomal dominant congenital nuclear
cataract. J Med Genet 2003 ;40 ;e124
6 Wang K, Wang B, Wang J, et al. A novel GJA8 mutation (p.I31T)
causing autosomal dominant congenital cataract in a Chinese family. Mol

Vis 2009 ;15.2813-2820

7 Devi RR, Vijayalakshmi P. Novel mutations in GJA8 associated with

332

autosomal dominant congenital cataract and microcornea. Mol Vis 2006
12.190-195

8 Vanita V, Singh JR, Singh D, et al. A novel mutation in GJAS
associated with jellyfish-like cataract in a family of Indian origin. Mol Vis
2008 ;14 :323-236

9 Lin Y, Liu NN, Lei CT, et al. A novel GJA8 mutation in a Chinese
family with autosomal dominant congenital cataract. Zhoughua Yi Xue Yi
Chan Xue Za Zhi 2008 ;25(1) :59-62

10 Berry V, Mackay D, Khaliq S, et al. Connexin 50 mutation in a
family with congenital " zonular nuclear" pulverulent cataract of Pakistani
origin. Hum Genet 1999;105.168-170

11 Ma Z, Zheng J, Yang F, et al. Two novel mutations of connexin
genes in Chinese families with autosomal dominant congenital nuclear
cataract. BrJ Ophthalmol 2005 ;89 :1535-1537

12 Vanita V, Hennies HC, Singh D, et al. Novel mutation in GJAS
associated with autosomal dominant congenital cataract in a family of
Indian origin. Mal Vis 2006312 :1217-1222

13 Shiels A, Mackay D, lonides A, et al. A missense mutation in the
human connexin50 gene (GJA8) underlies autosomal dominant " zonular
pulverulent" cataract, on chromosome 1q. AmJ Hum Genet 1998 ;62
526-532

14 Vantia V, Singh JR, Singh D, et al. A mutation in GJA8 (p. P88Q)
is associated with " balloon-like" cataract with Y-sutural opacities in a
family of Indian origin. Mol Vis 200814 :1171-1175

15 Arora A, Minogue PJ, Liu X, et al. A novel GJA8 mutation is
associated with autosomal dominant lamellar pulverulent cataract: further
evidence for gap junction dysfunction in human cataract. J Med Genet
2006;43 .e2

16 Hansen L, Yao W, Eiberg H, et al. Genetic heterogeneity in
microcornea-cataract; five novel mutations in CRYAA, CRYGD, and
GJA8. Invest Ophthalmol Vis Sci 2007 ;48 :3937-3944

17 Ponnam SPG, Ramesha K, Tejwani S, et al. Mutation of the gap
junction protein alpha 8 ( GJA8 ) gene causes autosomal recessive
cataract. J Med Genet 2007 ;44 . e85

18 Yan M, Xiong C, Ye SQ, et a. A novel connexin 50 ( GJA8)
mutation in a Chinese family with a dominant congenital pulverulent
nuclear cataract. Mol Vis 2008 ;14 :418-424

19 Schmidt W, Klopp N, Lllig T, et al. A novel GJA8 mutation causing
a recessive triangular cataract. Mol Vis 2008 ;14 .851-856



