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Linkage analysis of a Chinese family with congenital cataract and mutation

screening of BFSP1
Bu Juan,Yang Jianjun,Li Ningdong ,Yang Yongjia,Zhao Kanxing. Third Hospital of Peking University,
Beijing 100191 ,China

Abstract Objective Congenital cataract is one of the major causes of blindness in human being, and gene study on
congenital cataract is helpful to understand its pathogenesis. This study was to identify the genetic location of the candidate gene
by linkage analysis and describe the clinical phenotype in a Chinese family with autosomal dominant congenital cataract
(ADCC). Methods Sixteen patients with ADCC and 26 normal subjects were collected from a Chinese family. A detailed
clinical examination was performed for the family members. The genomic DNA of all family members was extracted from peripheral
blood leukocytes. Linkage analysis and genome-wide linkage screening was conducted using fluorescent detection of 370
microsatellite markers representing all autosomes at an average resolution of approximately 10 cm. The polymerase chain reactions
were carried out to amplify all 370 microsatellite markers. The allele sizes were determined on ABI 3130-avant genetic analysis
according to an internal size standard and the results were analyzed using Genescan 3.1 and Genotyper 2. 0 sofiware. Multipoint
LOD scores between the disease status and the marker alleles were calculated using the Linkage software package of Sim Walk 2,
Version 3. 35. Directly sequence was conducted on affected members of this family to determine the mutation in all exons of
BFSP1 gene. The study followed the Helsinki Statement.  Results The affected members in the family were born with classic
phenotype of zonular ADCC. Linkage analysis showed the markers D20S163,D205915, D205152, D20598 , D205904 , D20S875,
D20S112,D2081140,D20S432 co-segregated with the disease locus in all affected members. The maximum Lod Score was 6. 02
(D20S904) ,so the candidate region of disease gene in the family was located on 13. 96 cm between 20p12 - 20pl1. 2. Directly
sequence showed no mutations in all exons of BFSP1 gene in this family. Conclusion This is the first report that candidate
region in the family is located in 20pl2 - 20pll.2. No mutation in all exons of BFSP1 gene is found in the family. A new
disease-causing gene may exist in this family.
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Table | Containing of muliiplex PCR
Reagent Volume( wL)
10 x GeneAmp PCR bpuffer ]I 0.50
10 mmol/L dNTPs 0.10
25 mmol/L MgCl, 0. 60
5%/nL Ampli Taq Gold™ polymerase 0.04

10 mmol/L primer 0.04 pL/pair
30 ng/uL Genomic DNA 1.00

sterile deionized H, O add ddH,0 to 5
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10 uL, &4 50 ng 3K #0 DNA 1 pL,3. 0 mmol/L MgCl,
0.5 wL,10 mmol/L dNTPs 0. 2 pL,5 mol/pL HotStarTaq
0.05 pL,100 ng/wL i & 16514 % 0.3 L, 10 x Buffer
1 wL,Q-Buffer 2 pL, Touch-down PCR /% .95 C #iA
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Table 2 PCR primers used for the amplication of BFSP1 gene exons

Fragment size( bp)

Lob No Primers sequence

Exon 1 F:AGGCAGCTGGATGCCTTC 577
xon R:CGCTTACTTGCTTCGGAACT

Exon 2 F:GCATCGTACCCAGGTTGAAT 261
xon R;AAACCTGCACTTCCACCATT

Exon 3 F:CATTGCAGGAAGCTGATGAA 206
xon R:GCAGTCTGTTTTCAGCCACA

F:ACCAGCGCAGCTCAACTTAT
R.TCACAGTCCAACCTGTGAGC
F:GACTCTGGCCTTCTCTGTGC

Exon 5 R:CACCTCCATGAAACATGTGG 308

Eron 6 F:ACCGAGTCCAGGTTCCTTTT 21
xon R:AATCTCCTTGCGCAGTGTCT

F:GAAACTCCCATTCCCCTGTT

Exon 4 293

Exon 7 R.TGGATCTGAAGCAAGCATGA 286
F:GCCCTGAAGAGAAACGTGAG

Exon8(1) ¢ CTGCTCCTAGTCCCAAGCAC 880

Exon8(2)  F:CTOCTTGGGACTAGGAGCAG s64

R:CATGGTCTCCACGATCACAG

F:forward primer;R :reverse primer
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Table 3 Two-point LOD score with polymorphic

DNA markers on chromosome 20

Different recombination frequency of the LOD score
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Fig.1 Haplotype analysis of the ADCC family
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Table 4 Two-point LOD score between D20S186 and D205101

Different recombination frequency of the LOD score

Marker

0.0 0.1 0.2 0.3 0.4 0.5
D205186 2.39 3.50 2.82 1.91 0.86 0.00
D205163 3.99 3.15 2.27 1.34 0.47 0.00
D20S915 2.23 1.81 1.34 0.84 0.35 0.00
D20S152 1.16 0.96 0.72 0.44 0.16 0.00
D20S98 2.79 2.51 1.95 1.25 0.51 0.00
D20S904 6.02 5.01 3.89 2.64 1.26 0.00
D20S875 2.89 2.38 1.84 1.27 0.66 0.00
D20S112 4.01 3.47 2.76 1.90 0.91 0.00
D20S1140 1.89 1.54 1.18 0.81 0.42 0.00
D20S432 4.45 3.69 2.86 1.94 0.95 0.00
D20S912 ~2.22 2.99 2.31 1.49 0.73 0.00
D20854 4.14 3.43 2.65 1.80 0.87 0.00
D20S477 -10.78 1.74 1.52 1.01 0.44 0.00
D20S101 0.20 0.14 0.08 0.04 0.01 0.00
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