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Abgtract :  Objective To explore the distribution and sgnificance of haplotypesof microsatellite DNA (D13314,
D13301 and D13S316 ) dosdy rdated to ATP7B in norma population, Wilon dissase (WD) patients and
heterozygotes. Methods Usng three well characterized short tandem repeat markersof fluorescence labelling (D13S301
D13S314 and D13S316) , localization and sequence were studied with Genotype™ software in 71 WD patients and 123
WD parents. Results Based on the andyss of haplotypes of D13S314, D1301 and D13S316, 19, 20 and 15 dldes
were obtained in the 71 patients with WD , 123 carriers and 54 normal perons, repectively. The sze of ssgments was
134-157 bp, 128156 bp , and 136-154 bp , regoectivey. Heterozygosty was0.79, 0.82 and 0. 23, regpectively. There
was sgnificant dfference in the distribution of dldesof D13S314, D13S301 and D13S316 makers between the WDpatients and
rormd perons (9 dldes were noted in D13S314 maker , 9 dldesin D13S301 maker and 4 dldesin D13316 make) ( P <
0.050r 0.01). There were 81 hglotypes. OF them, 1265, 15105, 610-5 and 6145, the commonest halotypes,
acoounted for 5.2 %, 4.5%, 4.5 % and 3.7 % regectivdy; 1285, 1295 and 6165 sparatdy acoounted for 3.0 %; 13-
10-8, 6135, 61413 and 6-9-5 sparatey acoounted for 2.2 %. Condusions The conplexity of hegplotypes may be rdated to
the mnplexity of mutation pectrum of ATP7B. The heglotype andyss of D13314-D13S301-D13S316 is very vduable in
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making a dagnossof WD , epeddly in presymptomatic patients. It isdo usfu for prenatd diagnodsof WD.
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Wiloon  (Wilon dis PCR 5ul (10 x PCR Bufer 0.5u1,
easxe, WD) , 25 mmol Mgd»0.5p1,2.5 mnmol dNTPs 0.5u1,5 U/
Anpli Tag Gld™ 0.04p 1 54 nol DNA 50
, 100 ng) 95 12 min; U 25 sc,
) 5 25, 72 50 = 10 ; 89
WD 25 =, 5 25 s, 72 50 s 25 ;
(Haplotype) , D13s314, 72 10mn PCR :GeneAnmp PCR Sysem 9 600
D13s301 D13S316 WD 1.4
, 3 DNA 3yl ( 2.541,0.09 %
WD (w/ v) 0.5M1,0.09 % (w/v) FF
0.541) +1.3p1 PCR 95 4 min
1 , 1.541  ABI PRISM™ 377 DNA
1.1 DNA 1.5 DNA
69 ( ) 71 . Geroytpe™ (Ver.
WD ( 2.5)
) 54 1.6
3ml, SPSS
DNA , TE( 10.0 RxC
/ ) 4
1.2 PCR 2
1 5 Fam (
) ,D13S314 5'- 2.1
GA GTGCGA GGA GGA GAAAA GA-3’ 5'-GTGT- D13314 ,D13301 D13s316
CGACTGGA TG TGTGA-3 ,D13S301 5- 71 WD 123 WD 54
ATCATACCTGGTTGTGCAACC3’ 5'-CCA- ,
GATGCTTCTTT CTAAACACACA-3 ,D13316 134 bp 157 bp, 128 bp 156 bp 136 bp
5’- GCA GCAATGCTTTGTTGCA TAA-3’ 15 bp , (P >
5-TGTTTC CCACCAATCTTACCG?Z 0.05) ,3 (PIC) 0.70,
1.3 PCR 0.78 0.58 1
1 D13$314,D135301 D13s316
Table 1 dze, heterozygosty and PIC of D13S314, D13S301 and D13S316
WD - WD (FIC
D13S314 134 157 39/ 54(0.72) 56/ 71(0.79) 106/ 123(0. 86) 0.70
D13s301 128 156 45/ 54(0. 83) 58/71(0.82) 89/ 123(0.72) 0.78
D13S316 136 154 12/54(0. 22) 16/ 71(0. 23) 27/123(0. 22) 0.58
2.2 D13S314 ,D13S301 D13S316
Genoytpe™ (Ver. 2. 5) 19,20 15
, 100.00 200.00 bp 2.3 D13S314 ,D13S301 D13S316 WD
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7,11,12,13,14,15,16 ,D13S301 2,6,
3 WD ( 7,9,10,11 ,12 ,15,16 D13316 6,7,8,10
) 3 (P <0.05
D13S314 2,6, 0.01) 2.3
2 D13S314,D13s301 WD
Table 2 Digtribution frequency of D13S314 and D13S301 in WD patients, their parents, and norma persons (%)
D13S314 ) D13S301 )
WD X P WD X P
1 0 5(3.5) 3(1.2) 5.269 0 0 3(1.2) 3.067
2 0 0 6(2.4) 6.172 <0.05 4(3.7) 1(0.7) 1(0.4) 7.253 <0.05
3 0 1(0.7) 2(0.8) 0.858 0 2(1.4) 0 5.006
4 1(0.9) 1(0.7) 4(1.6) 0.740 0 1(0.7) 1(0.4) 0.758
5 0 1(0.7) 2(0.8) 0.858 1(0.9)  4(2.8)  4(1.6) 1.322
6 46(43.0) 40(28.2) 72(29.3) 7.383 <0.05 3(2.9) 26(18.3) 25(10.2) 15.518 <0.01
7 6(5.6) 1(0.7) 3(1.2) 8.876 <0.05 10(9.3)  2(1.4  7(2.9 11.549 <0.05
8 0 3(2.1) 8(3.3) 3.670 2(1.9) 12(8.5) 21(8.5) 5.703
9 0 0 1(0.4) 1.018 41(38.0) 19(13.4) 35(14.2) 31.587 <0.01
10 2(1.9) 2(1.4) 3(1.2) 0.216 2(1.9) 26(18.3) 57(23.2) 24.213 <0.01
11 3(2.8) 10(7.0)  5(2.0) 6.747 <0.05 7(6.5) 1(0.7)  2(0.8) 13.941 <0.05
12 10(9.3) 33(30.6) 51(20.7) 8.812 <0.05 0 8(5.6) 16(6.5) 7.168 <0.05
13 1(0.9) 20(14.1) 29(11.8) 13.289 <0.05 10(9.3) 12(8.5)  12(4.9) 3.050
14 29(26.0) 8(5.6) 17(6.9) 36.421 <0.01 2(1.9)  8(5.6) 21(8.5) 5.853
15 1(0.9) 11(7.7) 27(11.0) 10. 466 <0.05  19(17.6) 5(3.5)  6(2.4) 32.564 <0.01
16 9(8.3) 0 1(0.4) 27.969 <0.01 2(1.9) 11(7.7)  23(9.4) 6.338 <0.05
17 0 6(4.20 10(4.1) 4.609 3(2.8) 0 4(1.6) 3.564
18 0 0 1(0.4) 1.018 1(0.9) 4(2.8) 4(1.6) 1.329
19 0 0 1(0.4) 1.018 0 2(0.8) 2.041
20 1(0.9) 0 2(0.8) 1.227
3 D13S316 WD
Table 3 Digribution frequenly of D13S316 in WD patients D13316 X2 b
their parents, and norma persons (%) WD
Fpp— ] 10 2(1.9) 0 0 7.214 <0.05
wD X P 11 0 2(1.4) 1(0.4)  0.257
i 1(0.9) 428 8@B.7 2.043 12 12(11.1) 15(10.6) 26(10.6) 0.040
2 0 10.7) 0 2.498 13 17(15.7) 19(13.4) 29(11.8) 1.043
3 3(2.8) 0 3(1.2)  3.961 14 1(0.9) 0 2(0.8) 1.227
4 1(0.9) 0 2(0.8) 1.227 . 0 0 208  1.227
5 64(59.3) 72(50.7) 124(50.4) 2.593
6 0 6(4.2) 21(8.5) 11.199 <0.05 24 WD
7 2(1.9) 0 0 7.214 <0.05 71 WD
8 4(3.7) 18(12.7) 18(7.3) 7.029 <0.05 67 , D13314-D13S301-D13S316
9 1(0.9) 5(3.5) 9(3.7) 2.078 81 ,21 2
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6 , ATP7B DNA Wilson
, 12-6-5,6-10-5,6-14-5 4
4 WD
Table 4 Frequency of hgplotypesin WD patients
(%) (%) (%)

1-9-5 1 0.8 13-10-5 2 1.5 3165 1

1-13-5 1 0.8 13-10-6 1 4-16-12 1

1-16'5 1 0.8 13-10-8 3 2.2 5136 1
10-10-12 1 0.8 13-10-9 1 514-13 1

10-6-5 1 0.8 13-12-5 1 6-10-12 1

10-6-6 1 13151 1 6-10-5 6 4.5
11-6-13 2 1.5 13-16'5 1 6-12-13 1

11-6'5 1 13-6-13 1 6-12-5 2 1.5
11-9-13 2 1.5 13-6'5 1 6-13-5 3 2.2
11-9-5 1 13-8-5 2 1.5 6-14-13 3 2.2
11-9-8 1 13-8-8 1 6-14-5 5 3.7
11-9-9 1 13-89 1 6-155 2 1.5
12-10-1 1 13-91 1 6-16-5 4 3.0
12-10-5 1 14-10-5 1 6-18-5 2 1.5
12-13-12 1 14-13-11 2 1.5 6-4-5 1

12-13-9 1 14135 2 1.5 665 2 1.5
12-51 2 1.5 14-9-13 2 1.5 6-7-5 2 1.5
12-5-5 1 14-9-5 1 6-85 1

12-6-13 1 15-10-12 1 6-8-8 1

12-6'5 7 5.2 15105 6 4.5 6-9-13 1

12-6-8 2 1.5 15-11-5 1 6-9-5 3 2.2
12-6-9 1 15-12-12 1 7-6-5 1

12-8-5 4 3.0 15-13-13 1 8105 1

12-9-5 4 3.0 17-10-5 2 1.5 8-10-8 1

12-9-8 1 17135 1 8-12-5 1

12-9-9 2 1.5 7-16-5 1 814-12 1

13-1-5 1 17-6-12 1 8-14-5 1

DNA
[3] ,
Wilson (genotyping)
, 1/30 000,
[1] ,
13q14. 3, P ATP7B ,
[2] ' WD
5 377
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PCR
D13S314 ,013s301 D13S316
WD (ATP7B ) 3 ,
(PIC) 0.70,0.78 0.58
3 [4]
69 71 WD
54 , D13S314,D13S301
D13S316 134 157 bp, 128
156 bp 136 154 bp, WD
0.79,0.82 0.23 19,20
15 |Lee 11,14
10[5] ,
D13S314 ,D013S301
D13S316 WD
, D13s314 D13S301
9 3
( P <0.05) ,D13S316 4
(P <0.05),
WD
69 WD , 67
WD (Haplotype)
81 , 12-6-5,1510-5,6-10-5 6
14-5 , 5.22%,4.5%,4.5%
3.7%, 12-8-5,12295 6165, 3.0%,
13-10-8,6135,614-13 6-9-5 2.2%,
WD )
WD e

[1]

(2]

(3]

[4]

[5]

(6]

[7]

. 452 .

,D13S314-D13S301-D13S316
67 WD

(5 WD

JohnL , Gollan, Timothy J. Wiloon dissasein 1998 genetic, di-
agnostic and thergpeutic aspects [J]. J Hepatol , 1998, 28(1) :
28- 36.

Bull PC, Thomas GR, RommensJM , et d. The Wilon disease
geneis a putative copper trangporting P-type ATPase smilar to
the Menkes gene [J]. Nat Genet, 1993, 5(4) : 327 - 337.

[J31. ,1997, 20(1) : 5- 9.
Manoj SN, Van TTN, Jean HK, et d. Haplotype and mutation
andyssin Jagpanese patients with Wilon dissase [J]. AmJ Hum
Genet , 1997, 60(6) : 1423 - 1429.
Lee CC, WuJY, Tsa R, et d. Molecuar andyssof Wilon dis
eae in Tawan: identification of one novel mutation and evidence
of haplotype-mutation asociation [J]. J Hum Genet, 2000, 45
(5) : 275- 279.
Karunas AS, Mersianova IV, Poliakov AV, et d. Andyss of
mutations and haplotypes of polymorphic markersin patients with
Wilson- Konovaov disease from Bashkir [J]. Genetika, 2000, 36
(7) : 972- 979.
Butler P, Mclntyre N, Mistry PK. Molecular Diagnoss of Wil-
on Disease [J]. Mol Genetics and Metabolism, 2001, 72(3) :
223 - 230.



