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Analysis of the COL4A5 Gene by the PCR-SSCP Method
—Application to Gene Analysis of Alport Syndrome—

Shinichiro KAWAI

To develop a screening system for mutations in all exons of the type IV collagen
ab gene, COL4A5, among Alport syndrome (AS) patients, PCR-SSCP analysis
followed by direct sequencing was applied. A mobility shift was observed in 22 of 60
AS families. One insertional, 5 deletional and 13 one point mutations including 4
polymorphisms, were detected. The PCR-SSCP method is easy and economical for
mutation screening and no more specific equipment is needed. Although it has been
said that the size of PCR product is important for favorable sensitivity of detection,
several one point mutations could be detected even in larger size exons. As a result
of these efforts, a screening system for mutations among AS patients was establi-
shed. (Accepted on March 25, 1996) Kawasaki Igakkaishi 22(1) : 1 —10, 1996
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% E R BEEOETERREE LA TH 2.
BERRZ, EROEREE, ER6agsEe X
P fRESB I RGRIDEAE L, AR CIES
FENTICTZ DRI0 % X Gt s g B MRy
TH2ZEMHEALTWEY ., ZOB LRI,
SR EERMEMR CREL, B TIk#ET
M BHEEEDME T L T30 AR I ZBRE IS
2, WHETRBRLICE L3202, R
RN T ARERBEER (GBM) 1 BRI7ZIE
E, BRMt, BP0l L oREiaEt
EBETB10Y, 7R— MEREEZ GBM R
RADHEREZBEECL2BEELEZ AT
&7z. GBM iZHuLEROBUEE & 2 DMl DZERA
Bhroih, BMEBOERLZTLONIVED
S—SrThb. BEOLIANHEaT -7
Balhd ab6PEETOTA Y 7+ —L0FEE
ENTBY, aldV) HEV a 2(IV) #HOA
BEFIFI3FLRAME (13q34) &7, a 3(1V)
$HE a 4(IV) 8813 2 BPeafk (2935-37) 1I2¥, «
5(1IV) $45: a 6(IV) #4513 X fefafk (Xq22) 910
¥ AFEIWCELEL, 2% h COL4AI ~
COL4A6 LT TV 3. 19904, X Feflfhm
FHEMSERE 7 VR — MEREEDS GBM 245K
TRV aS—5 >0 a5 #5EET (COL4AS5)
DEARERETHD L RESN?, Dk, &L
P2EOEFRFL OB CBRTEENRR SN
T & 210,

—7%, AU Xq22HFET S « 6(IV) HEEET
(COL4A6) DZEARERIARETERESINT
WRW, BLADOCDNAZ AW EBH TS
COL4A6 DZEARERIITZH SNEhr o710, HE
—, VEBMEBEVEMHELE L7 VR—1
FERERZ X COL4AS5 75 COL4A6 2 R BILE
B2 B T RIBOMEDRH DA TH 51972,
D3z, a6(V) $#HBGBM KFEELEWT
EOFEDD BT IO XD T ER—b
FERBOKRSH 2 L 25 X E#HEEE MR X

(22 H15 19%)

COL4A5 DAHELEELB T Th 2 nlReMEsiE
o7z,

COL4A5 32 FE# 140 kb TH1{EO= 7 V >~
2 OEABEBERETTHY, ZTOFNIIEST
2\, 22T, 19894 Orita SRS L 1R
HE# P AF I HH 3 % HETH 5 SSCP (sin-
gle-strand conformation polymorphism) 2
%, REOBGTFHENOR 7 ) —= > JHRIZIG
L7, Zhid, DNA SEZEHEIC & D ic—2 84
2Ry, WEDORY v F IR THARES
WX, ZOEERIN RN &SREE
B30, AWICHERERZ 2 KD DNA X, =
BUTORELRGTCTHEEERY 7 7Y NLT
R VEBREKENC T, ThZTnExR MBI
Bixns. 2ok x, DNA NICEEEBRBEL
72551, DNA ORREENZT 5720,
BE¥aD2\ > DNA L3R 2BEEERT LR
FIALIzbDTH 3.

SHEFEHIE, RBIMY BRI DHH L 72
genomic DNA XY COL4A5 D&ExT 7Y T D
T PCR-SSCP & 2L L7 ViR— MEBREED
BETENEEZCLIOTHRET 5.

M b LUFHE

R L7 IVR— MEREERE604 L BHEES0
%.

DNA it : Poncz 5D F ¥ LT DNA
DR 21T 7229, ~o%) VIR 10 ml 28
mak #FE (131mM NH,CL, 0.9mM NH,
HCO,, pH6.5) 20ml 20z, &K, &=
(2500 rpm) L EHIMEKRE %2 EI L, 9.5ml D
STE %#% (100 mM NaCl, 1mM EDTA, 50
mM Tris-HCL, pH7.4) 0.5ml D10 %K
(52 V) VEEET b U A), 50 1] @ 10 mg/ml
Proteinase K W Mz, 37 CTI2KRI |k
AvFax—tLl. 7/ ——700 RNV
LB TREALBRICTY / — Vv EIZ
DNA 2HH L7z, &5 70 %8 /=T
%%, TEXA¥H® (10mM Tris-HCl, 1mM
EDTA, pH 8.3) 1.0 ml IC¥Ef# L DNA 3kl &
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7T 4 < —DFRE © Zhou 5DIR/E 1THEITL
T, AVITXI7VvAFPEEGR L. £774
~—1&X COL4A5 OS5l 7Y izl Ttz 7Y
vex oy v /4 vurEaEEATERGT
BEIEDSAIREZ X DWW TE BI04 ¥ b o VB
WERELRY, =7V 227370134 >~ b
oy OEFRB DT Y YNIZERELZ.

754 = —Db IitEa - %774 <—(50 pM)
1l [y-%*P] ATP(10 mCi/ml, 2000 Ci/
mmol) 1xl, 5X RV X7 VvEF RFF—¥§E
B Lpul, TARV X Z2vAF FFF+—¥ 10U
(Gibco BRL Life Technologies, Inc., NY,
USA) %hnz 37°C304r CRIEE ¥, 55°C543
IEATRIGZFEILL 2.

BEFHEIEE (PCR) @ GeneAmp ¥ v b (Per-
kin-Elmer-Cetus Inc., Norwalk, CT, USA)
RV, 805K PCRIBEWR =L 72[10
xPCR Buffer 40 x1(100 mM Tris - HCl pH
8.3, 500 mM MgCl,), Tag DNA KXYV X5 —
¥ 4 ul (5 units/ul), dNTPs&E ¥ 20 ul
(dATP, dCTP, dGTP, dTTP &£10 mM), **P
THEB L2754 ~<— (50 pM), BEEKTE
320l iz U72]. 1 8% 1> % DNA50ng,
PCRE&G® 4l 20 %2, &5 5ul % Pro-
grammable Thermal Cycler(M]J Research
Funakoshi Inc., Tokyo, Japan) i2&&& L PCR
%217o7z. PCR &M IIEMIIHRH 94°C5 53D
$#94°C15, KXV izowTl7r==) >
R 43°Ch5 60 CIZERE L (Table 1), {1
RIGX72°C1 3 %228% 4 7 ViTw, BB
72°COMERIGE 7T T L., PCREY
X 2% ® NuSieve 742 — X% )V (FMC Bio
products) W& TESKE UHERE L 12, BXIKE)
DEEEWICIZ 1xTEA (4 mM Tris-HCI, 2
mM CH,COONa, 0.25mM EDTA, pH7.2)
BHEAL. %E#20.5ug/ml =5V A7 0
A FERICISARUEINRE A L PCR EY)
ZRERL 7z,

SSCP f#ffr : PCR B % 0.05 %D F > v >
V7=, TanT ) —NT N EE 95 %

RIVAT S FBIRT 3 1o 10fFFHHL, 100°C
5 3 MMEAEME I RKKTRB LIz, ZOEBEK
ZS5RRITZUNTIRDDENIE, 5% Vx
U—VEBSRRVTZ7INTIRD2EY T
500 V iEBHE, 14~17HFH, 2XEMTHE < 228
LIkBI 21T > 7z, BRWKE OEEEIX, 0.5
xTBE (25 mM Tris-OH, 25 mM boric acid,
1mM EDTA, pHS8.3) ZHEHL-. WEHET
#%, Vv EEMKECE L, %1% Inaging
Analyzer (BAS 2000, Fujix Inc., Tokyo,
Japan) & TEHTL 7-.

E R EERTRE BRI X B84 ¢ PCR-SSCP
BCHERREE2 L7 PCR EY2E8T 3 /-
B, 2.0 %NuSieve D7 A u—RAF NV TELIKE
L 72, Prep-A-Gene (BioRad Laboraories)
WWTHIHI L7, ZhegRlr L, PCR THERL
12774~ —D—/ 2 HERIIRER 774~
— & LTHIA L. HERFIE, dsDNA Cycle
Sequencing System (Gibco BRL) ZHW<T
Sanger & @ dideoxy termination %27 THE
L7z.

& #

PCR E#® SSCP &

1265102 TDxr Y d, PCRIZk-T
Higsh, BRIKENCTFREIEh B KE 3D
BEDE L CHERTE (F—F—mRa?).

606D 7 v R — NEREERE T D261, 50
BIOBEZD S B D 580z, SSCP THMERTR
PRIz, 1IN OEERY | 2HRE LT
TER, AEEEA LG, 1EEXEBE1IFAZ2ED
BEXRESH, BEEO 1EEER»TD
(Table 2). ZhoD> b 4 FEED 1 EEEBHZ
BEZESFIL 7 VR— 1 EBE4HIEED & il
fEFHE L% % 5z (Table 2) .

WEHEAGI T Figure 1 @ lane 2 2R3 X
912 ssDNA O EE OE T IMZ dsDNA @
PCREWHIEE LD bBREEMET L7z, R
KA TIZ Figure 2A @ lane 4 2R3 X512
dsDNA @ PCR E¥IHIEH X D b BEIE N
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Table 1. Oligonucleotide primers and conditions used for SSCP analysis.
Conditions are revised from those previously reported!®.

Annealing

Exon Primer A Primer B temp.;time
1 TCTAGAGCTCTAGCTCTCTCCATA GGATCCAGGGGAGGAAGGACTTAC 50%C; 1 min
2 GGATCCGCTTGCTATGGGTGTTC AAGCTTCTTTTCCCCTTTTATGCC 55%C; 1 min
3 CTGCAGTCATTCTCATTTAATTGC AAGCTTGTTGGCAACATGATAC 43%C; 1 min
4 CTGCAGAAAAATATTGCATTTTTCA AAGCTTATAGAGAAAATACTACTT 43°C; 1 min
5 CTGCAGGATTTTATTTCTTCTTATA AAGCTTAAGTGAAATGCTACTTA 45%C; 1 min
6 CTGCAGTGTTATGTCGCTTTTCAA AAGCTTATTAAATGGATGGATCTC 50%C; 1 min
7 CTGCAGTTATTTTTAACTCCTTCT AAGCTTTCCCAAATTTTATTTCTT 45%C; 1 min
8 CTGCAGCCTTTTCTTTTTAATAATA AAGCTTAGAATGAGATGCTTAC 45%C; 1 min
9 CTGCAGCCATTGATGGCTTCTT AAGCTTAATCACTGGATACTTAC 50C; 1 min
10 CTGCAGCTTTACTCACTTTATAAC AAGCTTAATTAAACAACACAGCTT 43°C; 1 min
11 CTGCAGTTTTGTCTTCTCTTCTTA AAGCTTATAAAGAAAAAGAAAATTAC 45%C; 1 min
12 CTGCAGATGGAAACTTCTCTCTCC AAGCTTAGCTCTCTTTCTTTACTCA 52°%C; 1 min
13 CTGCAGTTATTTTATCTTGCAAAC AAGCTTCTTCCTCCCTACTTA 45%C; 1 min
14 CTGCAGTTCCCCTACTACTGCA AAGCTTAGCACTTTAGGTACTTAC 50%C; 1 min
15 CTGCAGAACTATTTTTATGTGTAC AAGCTTTTAGCAGTTACATCAC 45%C; 1 min
16 CTGCAGCATTTCTTTGTATCCTAT AAGCTTAAAGAACCTTAGCTACT 45°%C; 1 min
17 CTGCAGCTATCCTCTATGTTTTA AAGCTTCAAAGTATTAAAATTCTTA 45%C; 1 min
18 CTGCAGTTTACAATTGCATTGAAC AAGCTTACTAAAAAAAAAAAACTTAC 45%C; 1 min
19 CTGCAGTTTTTTCTTTGGTAATAAA AAGCTTATAAATGCAATCTCATTT 45°C; 1 min
20 GGATCCGATCACTTTTTTGAATCTT AAGCTTAGGAGAAAAATATAGCTTA 45°%C; 1 min
21 CTGCAGTCCTTTCTTTATCTTACTC AAGCTTATATGTTTGGAGATCAAAC 52%C; 1 min
22 CTGCAGTGTTATTATGATTTCACT AAGCTTTACCCTGAGGCATAA 45°C; 1 min
23 AAGCTTACGTTATTGTGT GGATCCTGTAAAATGCCTTCCTTC 55C; 1 min
24 CTGCAGTTTTTCCTTACTCATTTC AAGCTTAAAATATCAAACCAACTC 45°C; 2 min
25 CTGCAGTTAAACTTTTCCCTTTTT AAGCTTCAAAACACAGTAAACTT 45°C; 1 min
26 CTGCAGTGATTTACTCTTGCTTTC AAGCTTGAAATAAATTCCTCACATA 52°C; 1 min
27 CTGCAGATAACTGCTGTTTCTCCA AAGCTTTGCTACCCATTCCAACA 50%C; 1 min
28 CTGCAGAAATGACTTATCATTTTAC AAGCTTTAAAGAAAAATGTCCCAG 45%C; 1 min
29 CTGCAGTTGTCATGTGTATGCTCA AAGCTTGCAGTGACAGCCTCCA 50C; 1 min
30 CTGCAGACTGTATTTATTTCTTAA AAGCTTCACATTTATCTAATCT 43°C; 1 min
31 CTGCAGATTGATATTGTATTAACTAG AAGCTTGAAAACTTTAAACAAATTAC 50C; 1 min
32 CTGCAGCTTATTGATATTCTTCAA AAGCTTCAGCAAACCTTGATTAT 45°C; 1 min
33 CTGCAGATATTGTGTTTTCACACAC AAGCTTTTCATAAATAAATTCATTCAC 50°C; 1 min
34 CTGCAGTAACTTGCCTCTTCTACTC AAGCTTCAATTGCTACAAATGGCCT 52°C; 1 min
35 CTGCAGGTCTTAATTTTACCAATTTGA AAGCTTCTAAATATTTGGAAGATTTTC 52°C; 1 min
36 CTGCAGTATATATCACATATTTTCAAC  AAGCTTATGTGCCTAAAACTATATG 50°C; 1 min
37 CTGCAGGGTGAGCCTGGTCTGC AAGCTTCTGGGAATCCAGGAAGG 55%C; 1 min
38 CTGCAGTTAAATTGAGCTCTTTACTC AAGCTTACAGCAAACTGTTATTTTTC 52°C; 1 min
39 CTGCAGTGTAACCTGCTGTATCAAT AAGCTTGGAAAAATGAAAAACTACAGC 52°C; 1 min
40 CTGCAGTTGTTTTGTTTTGTACTCTGA AAGCTTGTTTAGCATGTTTTATTAAGG 60°C; 1 min
41 CTGCAGTATACTTTACTTTC AAGCTTATTCTCCTACCACT 43°%C; 1 min
42 CTGCAGAAATGTCGTCATTTGCTGTG AAGCTTCTCATCAGATATCTACTTCC 55%C; 1 min
43 CTGCAGTTTGTAACATTAATGTTTTAT  AAGCTTAGTTTAATATAAAGGGAAAC 50%C; 1 min
44 CTGCAGAAACTGTATGTACCTTCTGT AAGCTTGGTATAACTATCTTCAGGAA 52°C; 1 min
45 CTGCAGCCCTTCAAATTTGTGTGTTTTG AAGCTTAATGATAATAAAGATGATCTGCA 55%; 1 min
46 CTGCAGGAATGCCTCATTCTTTTCC AAGCTTTCCACCAACAGCATGTTTT 55%C; 1 min
47 CTGCAGTATACTGATTATTTCGTGGA AAGCTTCAGTAGGAAATTAGATATTG 55%C; 2 min
48 CTGCAGCTTTACTGTTTTCTCTCCAA AAGCTTAAGTCACAGCTAAATCAATG 55%C; 2 min
49 CTGCAGATGTTCCTTCTCCTTTTCC AAGCTTGACAAATGCAAGGAAGAGT 55%C; 1 min
50 CTGCAGTTGCGGCACATTTTTCCTT AAGCTTGGACCTGAATTAAAGCTATA 55C; 2 min
51 CTGCAGGATCTGATTGTCTTA AAGCTTACACAAAAGGAATTC 45°C; 1 min

L, 1EEOREBTHTHBRHIAIETH S T
EBEES M LR o7, 1 HEERTIX, Figure
3A @ lane 21277 X 512 dsDNA @ PCR EY)

OBEIT { ssDNA ZDABEIEDORE 23D
1z, ZOEFII~NT OEEETH S8, ssDNA
WBIEH EBREEORL 5 2 BEONILEE TR
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Table 2. Consequences of mutations and polymorphisms identified by PCR-SSCP method in Alport syndrome
Patients and healthy controls.
Part of the data is previously reported'.
Nucleotide and amino acid numbering follow the system of Zhou et al?¥.

Subject Sex Exon Mutation Suspected amino acid change Allel
invaded Male 13  962/delAG Frameshift from Glu-254 Hemizygote
invaded Male 14 983-1/del7 Acceptor splice site mutation  Hemizygote
invaded  Male 17 1175G-T Gly325Term Hemizygote
invaded Male 19 1274/delA Frameshift from Glu-359 Hemizygote
invaded Female 19 1279G—C Gly365Gly Heterozygote
invaded Male 19 1350G—A Gly383Asp Hemizygote
invaded Female 20 1535T—-G lle444Ser Heterozygote
invaded Male 21 1599G—A Gly466Glu Hemizygote
invaded Female 27 2253G-T Gly684Val Heterozygote
invaded Male 27 2348G—C Donor splice site mutation Hemizygote
invaded Male 28 2420G—A Gly740Glu Hemizygote
invaded Male 29 2517G—A Gly772Asp Hemizygote
invaded Male 31 2756G—A Gly852Arg Hemizygote
invaded Male 37 3512G-T Gly1104Val Hemizygote
invaded Male 39 3715A-G Glu1171Glu Hemizygote
invaded Male 39 3746G—C Gly1182Arg Hemizygote
invaded Male 41 3912/del52  Frameshift from Trp-1249 Hemizygote
invaded Male 41 3959/ins4 Frameshift from Arg-1253 Hemizygote
invaded Female 46 4441C-T Leu1413Leu Heterozygote
invaded Male 47 4712+1G—C Donor splice site mutation Hemizygote
invaded Female 49 4891-3/del32 Acceptor splice site mutation Heterozygote
invaded  Male 49 5005G—C Donor splice site mutation Hemizygote
normal  Male 19 1279G—-C Gly365Gly Hemizygote
normal Male 20 1535T-G lle444Ser Hemizygote
normal Male 39 3715A-G Glu1171Glu Hemizygote
normal Male 46 4441C-T Leu1413Leu Hemizygote

Fig. 1. Insertional pattern'¥
A. PCR-SSCP analysis of DNA from the exon 41.
Lane 1 : Control individual.
Lane 2 : Male Alport syndrome (AS) patient. Delayed mobility of dSDNA and ssDNA are observed.
Lane 3, 4, 5: AS patients exhibiting the normal mobility pattern.
B. Sequence analysis of exon 41 DNA of lane 2 patient and a male control.
The sequence of lane 2 patient shows insertion of a tetranucleotide (ggca).
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Fig. 2. Deletional pattern
A. PCR-SSCP analysis of DNA from the exon 19.
Lane 4 : Male AS patient. Faster mobility of dsDNA and
ssDNA are observed.
Lane 1, 2, 3, 5:Other AS patients exhibiting the normal
mobility pattern.
Lane 6 : Control individual.
B. Sequence analysis of exon 19 DNA of lane 4 patient and a
male control.
The sequence of lane 4 patient shows deletion of a nucleotide
(A).

Fig. 3. One point mutation pattern
A. PCR-SSCP analysis of DNA from the exon 31.
Lane 1 : AS patient exhibiting the normal mobility pattern.
Lane 2 : Female AS patient. This patient showed two ssDNA
pattern. One of the patterns has the same mobility with the
control, however the other one has faster mobility than the
control, showing heterozygous PCR products. The dsDNA
mobility was the same as control.
Lane 3 : Control individual.
B. Sequence analysis of exon 31 DNA of lane 2 patient.
The patient’s sequence shows a heterozygous nucleotide
change G to A (nucleotid 2756) causing amino acid substitution
of Gly — Arg at codon 852.

ooz, Holz.

(BB22% #H1%5 1996)

a—VERHRINL CESKE L 72
AT OESHT, BiZZ7 ) ko
—VEHRMLUR WA I EEET
F—o 1EEE#Q56G6—>
A) DEFTH B35, REIDEAL
PHBTSE, 5% 7V u—
PMZTXKEOH LD KEL
% BEEICH o 7.

% =

7V R — MEGEE OBEEFIE
ik, ZONRTHS COL4AS
W5UED DY U EFT I
b, ZREZEREFHBNET
Holz. COL4A5 BFER NI
LWHNE, 20D IO/ 4DER
FEEDAVBHS -T2 k
YRR 203, BETFEROD
WED ZOEBICER L. 2
D, Antignac 5 ZFEED
¢cDNA 7u—v%7a—7tL
Ty 7oy NERTY, &
COL4A5 RiEEEDHE DK
BEREPRELRZ®. LrL,
KELBEERTERE (BERARED
AR EL) TEEFDI0—
5% EBEBOENTNE I L5
INS L HEDIEARF A (subtle
mutation) % [FE 3 % LEMEH
Holz. ThoDERELEL
1%, DGGE (denaturing gra-
dient gel electrophoresis)®?,
CCM (chemical cleavage of
mismatch)3? 7¢ EDERE I NT
wiehd, ZnZREDMED
BEEBERLLTERNIER, B
OB E VR EDOE RS

PCR EEYIDIEH & BHE OBEE DK AVICB] ZI 5 A SSCP B IFLAIT D & 5 7%l 523
LCiX Figure 4 ICR$T X512, AlZ5 %7 V% HoHIEBEFFREBLTHSPIC R, B
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»OMEETH 5 (Fig. 3). 54
12 dsDNA & ssDNA @ B ¥
FrRomEERIc LY, PCR-
SSCP %D EFE THE D A,
REB L CBEBORFIBNES I
TE&%. ZDXH i, HERT
REDKE, ERRZEERE D50
CH/LIENTES,

SSCP DR HE LTI, ¥
B3 %2 DNAWKELS R LK
HERHEMET 5 2 L 2RE
IZ 7% % . Hayashi & i, DNA
#3100%>5 300 bpZe & 90 %, 300
5 400 bp 7 & 80 % DR HIE
BB EHREL TWB, N
COL4A5 & x. 7Y > ® DNA
DREXITT8bp »5 286 bp T

glycerol.

A. PCR-SSCP analysis with 5 % glycerol of exon 31.
Arrow shows shifted DNA band of hetrozygous mutation of

2756G — A.

B. PCR-SSCP analysis without glycerol of exon 31.
Arrow shows shifted DNA band of hemizygous mutation of

2756G — A.

The PCR-SSCP anlysis with 59 glycerol improves separa-

tion of mutated PCR products.

1Rz O % DNASOng LD ETTA, —
BREHOBEEA 7Y —=v 7352 BT
X5, ISl 7Y vy T2BREBELIZELT
b, 1ml OFIMTHE S>3 DNA THHTHS.
%7z, PCR-SSCP R L1774 ~— (&K
VIR 7V FR) BEBEERTIRER
bEEHARETHY, FioxwArVTXo7vAF R
P4 —RERT BHBERRBENTHS.
217 ViR— MEBEBECIIERRIC L - TE
GEFEROBFEENR R DT, CCM
DL CHEDERLIRHTE L WHEIZL
5NT, SFEFERWATOERERET S Z
EOSEIRE TR X IA . BB 3 I AE A
T uBEEEROEE, EY L ERNIERTFORF
HERERICRET 2 2 LT 5. HERY 2
WET BEE, IEH LER allele DENTHESZ T,

Fig. 4. Comparison of PCR-SSCP analysis with and without 5 %

H5OTHRERICK S ZFER
ZWREEZ NS, EEIZ 200
bp 2z 2 KEHT IV B
WThH 1EEDORRER IR
EhTws (Z7V 20, 29,
31, 47). BloMESR LT
SSCP #FZIZIREDHELZ TP
TWZ EBETFons. BERK
HRERET2HCLI DS VEENEL kS L,
DNA 2B & 0 B U miRBED e { X2
STLEIBRNEEZERLZTER S 2Wn, L
X, FOVOTEEREEICTES L, KEE 500
V CTRFHE (—BR) BT A icih InE
WIR L7z, ZOHEKICE VR REERHEHAL
RAEBTNVEEPERIVOERTZI LI
otz £z, 5% 7V ku—NEBT77YLT
SRAPNVICHRINT 2 2 L TREREED NS
EVRDHLITVE 28, KFFRICBWTH 5%
Vea—)VEHEIMLUIARZF S TRWH DI
NCEE DNA OBEENIKE 45 2 L DR
Endlz. £oTC, A7V —=vI7%BMET S
BEXS %7V v a— VERIT 3 ELERR
EEz ol

—RAZ Y —= 7 OWELITIE, MHERIZD
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X DERFETL 2 b RO O HER
aNb. FD1Hiz PCR-SSCP ¥ I3HITE R &4
BRENEFEFICROFETH S 2 L BEWFE
ko THERS NIz, SBROFEL LT, HE
T2 CBA— I IVATT7 4 —F VOIE
BECHEIEBINTVS. 5%, F+vETY
—BRIKERENIC L BREER EDBA X
5T, X OEIERPSITEZRREL T &,

(BE22% %15 1996)
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KREEAE, FEFRESER, |FEFBLREER
KEER, EEETHERCEHBL 27 .

FHRO—EE, NNFERKE S0y 7 M5eE (6-

#® B
" 102, 7-103) ® b & Tiibhlz. AL THEEZEL X

T
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