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Study on the Diagnosis Technology of Wilson’ s Disease Gene Mutation with Double PCR - SSCP,

Abstract Objective To establish a fast and effective gene diagnosis method for Wilson’ s disease( WD) patients by double PCR -
SSCP technology. Methods We amplificated exon8 and exonl2 of ATP7B gene by double PCR from genomic DNA of 140 unrelated WD
patients and 30 normal controls, then used SSCP technology to screen them. At last we identificated these patients’ mutation features by
direct sequencing. Results No abnormality shift was found in 30 controls. In 140 patients, we found 7 types of abnormal mobility shifts
in 66 cases(47.14% ). In subsequent direct sequencing, mutation rate of Arg778Leu/Gln was 37. 14% (52/140), and Thr935Met was
12.86% (18/140). Conclusion Double PCR - SSCP diagnosis technology is a effective method which can improve diagnosis rate for

Wilson disease.

Key words

Wilson %% ( Wilson disease, WD) 2 —fh# 4 .4k
RiHEREARBERSERR, E2TELEHER, K
KRUFFEL a2/ BHER AKK-FRERFH
RO CEETNEEER", BFRIEL, WD ERE
fiF 13q14.3,% 22 58 F,cDNA £ K HiG—F P
KGR % 55 ATP B§ ( ATP7B), % X #% ATP7B %
B, BIER IR R BET 250 R L AR
RWEBXAY, BNEEHEEMEAFEA
WD BEATP7B ERE 8 12 St B T RERKR,
BHKE 1 E2RERR, BEHAFRY NS
MG BFHOTRE, HATHREE AHR
Sk FIE PCR - SSCP H R B 518 % 8.12 4F
B F17 SSCP 8y , 32 DNA P3| #l & R IE L HRE
XM UMY —FMRE . FHRN WD £/

XL E RMEHFT AP LW A (2000j1143) ; RMAE
Wi K R S B R R BOR 450 B (20042208)

fEE 84230031 AR, KMFPEZRMEHENRET(BH,
LB EU ST HIER) I RGEBERRER (B4 8)

.- 40 -

Wilson disease; ATP7B gene; Gene mutation; Double PCR - SSCP; Gene diagnosis

Wik o
MNBE5FHE

L AR (D)EEMRAOMNERSREINE
mMEXAMBREEE K PBE 184, k#1244, V%
#(20.5+6.8)% NBEFEAREELBESERAREY
F#. QBFRA: 40 FRARFARRN WD BEH AR
WD £H %5 2002 £ 10 A ~2005 4F 12 ARMERE L, K
REM T2, Ttk 68 B, FIER(19.7£8.96) % , FH R
MR (16.128. 1), BHRABFE WD ML MHRE,

2. BE A k. (1) DNA 8 & . BUSh /& # Bk i 10ml, fi
3SmACDHilE, ¥AABEAR. RAERALENKEERS
DNA, Rk # e Ui 4T, (2)PCR ¥ 1% .8 5+ 8 F (E8) Ml
%1258 F(E12) 3| ¥ 3% B Thomas BIRHE WIS WS H £
WEHEAFR SR, B KB ES ¥ 296bp, E12 34 229bp, #
S50ul R R4 R B, B E 4 300ng, 3| ¥ & 0.5pmol/L,
dNTP200 wmol/L,TaqDNA ¥4 8§ 1. OU ( Promega /24 @) ) , K
7E M) research PCR(PE A4 5)) H Sh M ER P ifEfT, T &
#43% :97°C FAS¥E Smin,93°C 544 455,58°C 3B K 458,72°C Ff#
90s, 3£ 30 AMEZF /G ,72°C A 10min L5 K, 7Y 1% B
Aemig i skl M. (3)SSCP FI4H YL :PCR § =4 8ul 5
SHBUMPE S R IR A ,98°C A4k 6min, 37 BI k8 B, 8% dE



R2HaE 208410 1 H37% H£104

7 o 5 O 0 B 9 e 25°C , 500V 33k 4 ~ Sh, B ik 45 UG A
FATEEE B R . BEMMMEITER, (4)DNA B
PCR 7#j ] Qiaquick spin column( Qiagen 23 7 ) @ik, M /¢ T.
EEH L wE TARES,
& R
LPCRER LA L,

M1 PCR ¥ 1%%BEHABKER
1,2.E8; 3,4. E12; 5,6,7. E8,12;
M. PGEM 7ZF( + ) DNA/Hae Il $Ri

2. PCR - SSCP 4R Yo 25 5 . IE % 41 SSCP 4+ #7 B. 7R
E8 fl E12 ) PCR =Y S 2R A MM I B HH,
E8,12 $XUE PCR = 2 4 ZHEMWIHHFR(H
2), 140 §il WD B &47 SSCP ke, RIMA 7 fi R
HHA(E 3), 3t 66 #i(66/140) , 5 47. 14% , 4+ 5
WwEANABCDEFGEH, HFp AR3GHE,BET
#,C R 124 ,ERI3 i FRI6 5,6 B2 @], &H A
SEHHAMEERESF 52 fR%,E12F 18 iR
P E, 2 YEREH 4 4,

1 2345 67 89

R B R B e o

SR

M2 IE%: FE8.E12.E8,12 SSCP i &R
1,2,3.E8;7,8,9. E12;4,5,6. E8,12

3. MELAR - MERMBEERRERIHREK
WD % PCR =#1#17 DNA F3#l %€ , 3 5 GENE-

‘.,.....n....m-k':__._.-wum-.

B3 E¥HA5WDEEESI2SSCPRIAER
(N. EHX$H;P1~P9. WD B &;A~C. REEHHR

BANK 517 % B, SR R BIEF X & ) DNA ¢

515 GENEBANK 3| — B, RE K HFHMRE

DNA FF5143 5 BE Arg778Leu/Gln il Thr935Met 8 X

A, B A Arg778Leu/Gln 2 %8 £ 3y 37.14% (52/

140) ,Thr935Met ZE75 32 H 12. 86% (18/140) , E8 #il ¢

ZRMH=FE?2 Fin ERUFERCTFAXEE.
W #

WD &AM LIETT M 2 lE Rz —, BE D
REEE RN B RATHR B Rt 2, 5T LA
KBESERAMENERRBENSE®. B, RH2
WL H R XA SRR 1 R R B AT A R AT 2
MNERBENHEEXRER.,

BRMYE WD BHERBRXK L FERM ()
FAER FR K -F IR REEUEREREL N, B
ABK-FAREFBBEPAHEERN 0% ~
60% ,BRfE i B E V1A 5% KA, w7 18
B AR R AR R B E RO BE A
ARE K-F3F; B/ RER—H S5 IS H WD
BEFHFLRAMEREZRD(CP)KFEFHEXK
~FREAREENERBR P, RETERILE
ZRFEBTERAR, AF 20% KRS TS
B CP KV MM, Hik, K% MEEX WD &
ERERF R R AT B2 075 5 R 4 R 8T =
B2 Wi e R X , i 2 1912 I 3 T LAY A i 47 7
i SAE R BT 39 2 167 o

BB K AR v A B B 2 54 (RFLP) \§°
MEBKEZStE(AFLP) & PCR §73% WD ER A
BEAMSHMTEERRET I SEHR T
#(STR) , %4 S UEH B WD 3¢ 3 B 5 BE 47 7 5T FAE
REHWERLE, EXEHFEHTSA—KRTF

« 41 -



J Med Res,Oct 2008,Vol. 37 No. 10

B EIEH M B T, LR AEXT E WD RIEE K
RPRIEHFCHT-MATE WD BEHITRN,

EHH WD REL M EFHEEHARETU
Hat R E RN SRS ITEREN, Maier B %
R 8 Y1 3k %t His1070GIn R #AT R, IER T K
EWD BEKFRERWPEZLHFHMNE. B
WELFE EFREESRAZE BN WD BE 45
PEAT R, {H1% 5 % RE R W 4 B UL
BIRAE, T ATP7B EHRERRANRE , ZER U
BRI RN R T —E R H .

H20 42 90 FRLIK, BRI EEEZMA
PCR - SSCP #1 DNA il fF EE R K il WD &N R,
HEBRTERRR, HRIERNSEES WD ZEK
MREYRARNT A B FROFEHTRN, BT
WD HERE 2 AMEF EARBEZB THER
9, BRSPS N, BTH, F¥EERD
RHAZEPCREAYVMARAMHREAR HITE
HREBHBW, 228 5T f Bk F§ W E PCR - S8-
CPHEAN WD ERWREEHITHE WFRARKE
KW R EETRE, RER G 47.14% (66/
140) , H 7 Arg778Leu/Gln A # 3} 37.14% (52/
140) ,Thr935Met EAEH % 12. 86% (18/140) , K &
FERANEREENIZEERARXMTERMY
BREFA-BCEUEN TR REM, MAR

WL E— R AR, B SR8, By
H— BB RE R WD B E LR Bk R4
THE. RIVEERER LR - PRHENHASE
PCR - SSCP St R WD 2 B R 8 BF 52, LA X
WD R A B E 6 R 2% R RS R

AR B R ARE B2 W7 k.
$EIM

1 Ala A, Walker AP, Ashkan K, et al. Wilson’ s disease. The Lancet,
2007, 369: 397 -408

2 Bull PC, Thomas GR, Rommens JM, et al. The Wilson disease gene
is a putative copper transporting P ~ type ATPase similar to the Men-
kes gene. Nature Genet, 1993,5; 327 -337

3 Tanzi RE, Petrukhin K, Chernov I,et al. The Wilson disease gene is

a copper transporting ATPase with homology to the Menkes disease -

gene. Nature Genet, 1993,5; 344 - 350

4 Petrukhin K, Fischer SG, Pirastu M et al. Mapping, cloning and ge-
netic characterization of the region containing the Wilson disease
gene. Nature Genet, 1993, 5: 338 -343

5 Walshe JM. History of Wilson' s Disease; 1912 to 2000. Movement
Disorders, 2006; 21(2): 142 - 147

6 AN, MEHK, KE, ¥ PCRARMFE Wibon HEES S
SHBFRE-APREA[. PEEZREERE, 1998,15;
284 - 287 '

7 WU Zhiying, WANG Ning, MURONG Shenxing, et al. Identification
and analysis of mutations of the Wilson disease gene in Chinese popu-
lation. Chinese Medical Journal, 2000, 113(1): 40 -43

( Wi : 2008 - 06 -02)

=R RERIRERES
KERBESMH R

ZFF% £ A F & ABE ¥ t % £ A #A E£FE

W E B BURZHAMRRER(DOIKEBEIBEHEARZHNIYEY URTEBHEENRERZEHEMR.
Fk S EAMALGR SD KR RUEMRREK, B LG EARE Wistar KRB 1R BN, AR #£THBE, F3.5.
7.9.01. .8 13 Xty BAULA 2 RERE MTTHRMEKRBKEHRNERN. §R BHEAGRABHAIKHHRRERE
B8] 4 (4.69 £1.26) K ;1L - 10 DC 4 (L R4) (10.69 1. 63) X, K RA FHRE B 5 MAFHYRENFMERBE( P<
0.01), @ik [IBBKNESFUERNZHENRRARATESEBEOERZ HFEXHRZRERRE,

XA BBHE SEWZ FHYHA

Study on Immunotolerance of Kidney Graft Induced by Tolerant Dendritic Cells. Kou Lele, Wang He,Wu Guojun, Zhang Geng, Wu
Bin, Mai Haixing. Xijing Hospital, Fourth Military Medical University Urology,Shanxi 710033, China

Abstract Objective To study the immune tolerance effect after renal transplantation, an animal model of tolerant dentritic cell a-
daptive transfer renal transplantation was constructed. Methods Tolerant Dentritic cells from SD rats were separated and purification in

vitro, after a series of procedures, the Dentritic cells were administrated in the portal vein of Wistar rats, then conduct the operation of re-
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