27 46-51 (2000)

*1 *2 *3 *3
ATP7B
21
ATPase 13 14.3
ATP7B
1,2)
Kayser-Flescher
Fanconi
2-1
2-2
39 1995 4
(ceruloplasmin) PCR
Core Kit
5,6)
ATP B

ATP/B

ATP7B

*4 *5

7 10)

58

DNA

Amersham Thermo Sequenase

HITACHI SQ5500E

*1
*2
*3
*4
*5
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Hb

DNA

DNA
K 4 7 8 9 1011121314151618
1/8inch 1
DNA
DNA ATP7B 21
26
TagDNA
PCR PCR PCR
DNA
- DNA
PCR
DNA Upstream Primer '
DNA
ATP B

Exon Upstream Primer (5°-3") Downstream Primer (3"-5") AT
#1 5"- TTC CCG GAC CCC TGT TTG CT -3* 5%~ AAT CCT CCT GGT GGG AGT GAG CAC -3* 60
*2a 5"- GTT TCA AGG TTA AAA AAT GT -3° 5"~ GGC ACA TAT TTC ACA GTG G -3" 55
*2b 5"- GGC CAC CAG CAC AGT C -3° 5"- CTG GGC AGG CAA GGA C -3 60
*2c  5"- GAG GCC AGC ATT GCA GA -3* 5"- AGC CAC TTT GCT CTT GAT G -3* 55
*2d  5"- ATG ACA TGG GAT TTG AAG -3° 5"- TCC ATC AGG AAG AGA AAC -3* 55
*2e 5"- GCC CAA GTA AAG TAT GAC CC -3* 5"- GAC ACC GAT ATT TGC TGC AC -3* 55
*2f 5"- GGC ACA TGC AGT ACC ACT CT -3* 5"- AGG GCT ACC TAT ACA CCA TCC -3* 55
#3 5"- GCC CTG AAA CCT CTT GTT CTG -3* 5"- CTA CTG ATA AAC ACA GTT GCT GGG -3* 60
*4 5"- CCA CCC AGA GTG TTA CAG CC -3* 5"- ACC CCC TAA CGC ACC CA -3* 60
#5 57— TTC CAT GGG AAA AGT TGA AGA ATT -3* 5"- AGA CTC CCT GGA CTG GCT TT -3* 60
#6 5"- GCT TTC TGC CAA TGC ATA TTT TAA C -3" 5"- AGA GTT GGG CCC AGG TAG AG -3* 60
#7 5"- AGG GGA GTG GCT TGT AAT CC -3* 5"~ CTT AGC GGG CAG AAT ATC TGA G -3° 60
#8 5"- CGC TCA TTG AAC TCT CCT CcC -3* 5"~ AAC ATG GTG TTC AGA GGA AGT GAG -3 60
*9 5°- TTT CGA TAG CTC TCA TTT CAC A -3 5"~ TGC CCA CAC TCA CAA GGT C -3" 60
#10 5"- CTA TTG TAA CAG CTG GCC TAG AAC C -3" 5"- CTG TCA CTT GCT CAG CCC C -3* 60
#11 5"- GCT GTC AGG TCA CAT GAG TGC -3* 5"~ CTG ATT TCC CAG AAC TCT TCA CAT -3* 60
*12 5"- CTT GTG GTG TTT TAT TTC TTC -3* 5"- ACC ACC ATA TAG CCC AAG -3* 60
#13 5"- CCC TGA AAT GTC CTT ATC TGA TTA G -3" 5"- TCT CAA GGC TTT TCT CTC AAT GTG -3* 60
*14 5"- TCC ATC TGT ATT GTG GTC AG -3 5"- CAG CTA GGA GAG AAG GAC AT -3* 60
*15 5"- CTT TCA CTT CAC CCC TCT -3° 5"- AGC TGA CAG AGA CAA AAG C -3° 60
#16 5°"- GAC TCT TTT GCC TGA TAT CTG CA -3° 5"- TGC TGT TAA AAG GAT TGC ATG GT -3* 60
*17 5"- CAA GTG TGG TAT CTT GGT G -3" 5"- CTG GTG CTT ACT TTT GTC TC -3* 60
#18 5"- CAA GGG TAA CTT GAG GTT TCT GC -3* 5"- TCA TTC TGA TGG AGA GGA GCA C -3* 60
#19 5"- TGG GCA GAC CCC TTC CTC AC -3* 5"- AAG CCT TTC TGG GCG CAG CT -3* 60
*20 5"- CTA GGT GTG AGT GCG AGT T -3* 5"- CAG CAT TTG TCC CAG GT -3* 60
*21 5°- AAT GGC TCA GAT GCT GTT -3" 5"- GCT TGT GGT GAG TGG AGG -3" 55

#Petrukin K, .Lutsenko S et al

*Thomas GR,

Forbes JR et al Nature Genetics 9, 210-217, 1995

AT:anieling temperature

a7

Human Molecular Genetics, 3(9), 1647-1656, 1994



Downstream Primer

SQ5500E
DNA
ATP7B

Exon Mutation %

2 1192indel 1 0.9% Cu4

3 1496insT 1 0.9% Cu5

4 L549P 1 0.9% Cu5
Int Int4-5T/G 1 0.9% -

5 Y594X 1 0.9% Cub

7 2004-6del 1 0.9% Tml

7 N696K 1 0.9% Tm2

8 2299insC 5 4.6% Tm4

8 L7701 1 0.9% Tm4

8 R778L 18 16.7% Tm4

9 AB03T 2 1.9% Tm4/Td
10 2511delA 2 1.9% Td

11 A874V 8 7.4% Td/Tm5
11 G881D 2 1.9% Td/Tm5
11 2659delG 3 2.8% Td/Tm5
12 R919G 4 3.7% Tm5

13 2868delC 13 12.0% Tm6

13 P992L 2 1.9% Tm6

13 R969Q 1 0.9% Tm6

13 K1010T 1 0.9% Tm6

14 T10291 1 0.9% Ph

14 61035V 6 5.6% Ph

14 P1052L 1 0.9% ATP loop
14 A1063V 2 1.9% ATP loop
15 3282delC 1 0.9% ATP loop
15 L1083F 1 0.9% ATP loop
16 (1186S 8 7.4% Tm8

18  3787delG 1 0.9% ATP hinge
18 D1267A 2 1.9% ATP hinge
18 N1270S 7 6.5% ATP hinge
18 D1296N 4 3.7% ATP hinge
18 V12971 3 2.8% ATP hinge
19 11336T 1 0.9% Tm7

20  4095delG 1 0.9% Tm7

Total 108 100. 0%
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3-1
2000 6 58
34
58 50 86
46
8
58
116 34
R778L CCG-CTG 16.7%
2871delC  12.0%
3-2
1999
1496insT
CTG - CCG
N696K AAT — AAA
L549P

GACCYGGGT

L549P

L549P CTG - CCG



ATP7B

P-type ATPase
ATP7B N
Tml Tm6

ATP
Tm7,Tm8 C m
200 ATP7B

1219 insertion

(deletion)

(point mutation)

AT PEGEESE

nggyﬂu

" Tm?

ATPase

ATP B
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R778L

16.7%

G1186S 7.4%

2871delC 12.0% A874V 7.4%
N1270S 6.5%

4
TTm4 Tm6
Tm5 Tm8 ATP
2871delC
G1186S A874V R778L 1
ATP7B
50 4 8%
46 92%
ATP7B
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PCR/direct Sequencing for Mutation Screening of Responsible Gene in
Japanese Patients with Wilson Disease

Shosuke Nomachi, Y asuko Tagami, Y oshikiyo Mizushima, Y uji Sato, Kozo Fujita
Masaru Fukushi*1, Akihiro Yamaguchi*2,
Mitsuru Kubota*3, Hironori Nagasaka*3, Shinichiro Arashima*4, Toshihiro Ohura*>

Pilot studies of screening for Wilson disease (WND) have been investigated by some groups of
researchers in Japan. However, it is difficult to diagnose patients with WND since the found cases by
screening have scarce clinical symptoms.

We have been doing methodological approach to identify Japanese mutations in ATP7B, which is
responsible gene for WND. The PCR/Direct sequencing technique is powerful tool for the screening of
unknown mutations since this procedure is simplified enough by recent technical development.
Fifty-eight Japanese families of patients with WND were sequenced for all 21 exons of ATP7B by this
technique and 50 of them had some Kkinds of responsible mutations. Our results showed the usefulness

of this method to make the definitive diagnosis of patients with WND on a basis of gene analysis.

*1 Bureau of health and welfare of Sapporo City
*2 Sapporo IDL
*3 Department of Pediatrics, Hokkaido University School of Medicine
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*4 Hokkaido University of Education
*5 Department of Pediatrics, Tohoku University School of Medicine
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