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Positive control& L CCMTI1B (3 4), XLMTM (2
%) LW EN/BE S HODNA%, WIRE LCRE
DO NEFHEDOIEFDNAZ Wz, kB, BEHEOIMHE
I T VOMEHITOWTIE, FHB X CHEHEHICL S
Ao 7+—nFarty bCREEE.
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722 L2 X Y de novo®Dejerine — Sottasii (DSS) &2
Wr 27z,
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POBEIET (T2 V¥ 4) D560A £561G DRI 4 ik
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MR AIEDTAE 2 U720 #0008 L 72K
MEAMmERZHIERL v & L7z, Sepa Gene® (=l
HERE) 2 L. DNAZ I L 72 DNAREIZIOE
JEit (Gene QuantIl. Pharmacia Biotech#:#) # flw»
THE L7z B ONZDNAY » 7 )VidTable 117K
primer% I\ T, PCRIZ X 1) AT 122 70 F0 A7 2 B L
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Table1. Primers set for PCR

Exon primer for PCR

Forward | 5~ AACAGTGTGTAAATGTAACGTC-3'
3

XLMTM Reverse |5 —AGACTTCTCCTCAAGTTATGC-3'
(MTM1) Forward | 5' = AGTGCCATTTGTTGTGTATC - 3'
! Reverse | 5= TGACCCACAGTCAATCTTGC-3'
Forward | 5~ TCATTAGGGTCCTCTCAC-3'
CMTI1B ’ Reverse |5 —~CTCCTTAGCCCAAGTTATCT -3

(P0O) Forward | 5' = GGAGTCCTACATCCTCAATGCAG-3'
Reverse | 5~ CCCACCCACTGGAGTAGTCTCCG-3'

Table2. PCR condition for each disease

disease type temperature/duration/cycle
[95C —2min.] X 1lcycle— [95T —15sec.52C — 15sec.”
XLMTM || ]
72T —45sec.] x28cycle — [72C —7min.] Xlcycle
[94C —=5min.] X lcycle— [94C — Imin./60C — Imin.~
CMTIB | ]
72C —90sec.] x30cycle = [72C —7min.] Xlcycle
2. 3 TN
2. 3. 1 heteroduplexf##r (HD)

HDOEETFM % Fig. 11I/R L7z, f#FTicid. BHEPCR
EW B X OCTEEX TRPCREY % a7z IEH X BPCRE
W5 ul& BEHEPCREWS ulzEA L. FERIZIER R
PCREW 5 ul& control& 3 2 BIMEIRD 1% PCREEY 5
ulZREL7. A%, 95C T3 ame L CEEML.



PCR products of wild type Affected PCR products
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Fig.1 Principle of heteroduplex analysis. 1) PCR for target
DNA. 2) Mixed control and mutant DNA. 3) Denaturing at
95°C for 3 min. 4) Annealing at 37°C for 60 min.

5) Electrophoresis in 694 polyacrylamide gel at 800V for 12~
14hr at room temperature. 6) Staining in ethidium bromide.

PCR products of wild type Affected PUR products

point mutation
FTITISTYRNTIRI TR T TITY AU L UL
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r I L L B I
2 g2
3) e e o I G Mg -
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4) 1 6% polyacrylamide electrophoresis at 20mA for 6hr |
5 -

W wild type
A atfected

Fig.2 Principle of single-strand conformation polymorphism
analysis. 1) PCR for target DNA. 2) Denaturing at 100°C for
10 min. 3) Quickly On-ice for 10 min. 4) Electrophoresis in
6% polyaclyleamide gel at 20mA for 6 hrin a cold (4C)
room. 5) Silver staining.
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iR, =S TPV, KB T, = F YA 73k
WLPRD %t U720 SEAMERERST T Tk B2 R o A Ik % i 72
L. R84 FEEHE LY,

2. 3. 2
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1225% 7V Z VT VT B ARRAK (2:3) ¥EiI2305
R L7z, WRKIC XK 2868 (100 M % 6 n) %247-
720 RIZIN NaOH /7 v E=T K, 20% SR s
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WHAKTHRE Aoz 2m) L. 1%7 V8B RV
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WL, QIR 2 Mk, THEREE L,
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E B LTI E DR 5NV FAER S N7z, Fig3b
WORL7-BE 2138F 1 LFEKDODSSTH ). POEILT

single-strand conformation polymorphism
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Fig.3 The results of HD in exon 4 (a and b) and exon 3 (c)
of PO gene in controls (C) and CMT patients (P) .a; A
heteroduplex band is demonstrated in patient 1 (lane P,
arrowed) . b ; Two heteroduplex bands are demonstrated in
patient 2 (lane P, arrowed) . c ; A heteroduplex band is
demonstrated in patient 3 (lane P, arrowed) .
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Fig.4 The results of HD in exon 4 (a) and exon 3 (b) of
MTMI gene in controls (C) and XLMTM patients (P) . a ;
Two heteroduplex bands are demonstrated in patient 4 (lane
P, arrowed) . b ; A heteroduplex band is demonstrated in
patient 5 (lane P1, arrowed) and his mother (P2) .

IV YA AR AR S I, SR E L TR
ENCAR L7z 2 ROJKENEDZE L RN FAbh
720 ¥ 3 (Fig3c) I ZPOMI =27 Vv ¥ 31Tk
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HRIE, T TINEL PG L7 b DLk TH - 72",

Figdall/R L2 BE 4 IMTMIEIEF T 7V v 4124
WHREREPBEDON, 7L —L 37 VERZEL TV,
AIFERT CTIX RN TR L7 0kBIBE D7 572728 7 B3
2ARGAET D E DRI Nz, F7/2, Figdbllm L7z
BE 5 IIMTMLEE T2 v v 3@ sk U
F UV ABRTH o7z IRENERIZOWTILIKEIE D
R BNV FOFAEDPHER SN/ T4 HDECMTIB,
XLMTM® 5 £ 0 EEZ TR TUIIOWCIKBI AR 2 /)39

72l N T RHRIN S N7z,

3. 2 SSCPIZ X % Hath

CMTIB & XLMTMEZIZDOWTDSSCPORE R %2 1
ZMNFigba—5c. Figba—6blZ/RL7z, CMTIBTIZHEHE
1TIAR, BE2T2AROKHEDR L2/ FOMIL
RS REVEE SRS STz, LA L, BE 3 TIEx i
LB L TIKBIEDOR LAY FORBIZASN D5
720 XLMTMTIE, BE A THETE 23 KDY T
NRCHAR BN IR, HNRBELE R L7z, BE 5 Tl
TR & Hl U CIkB DS IR BN Y ROLEIED A D
N7o 72, Z)ku—VE2EMLETZVTITo 72
5&?@%%%Hﬁf@otoHD&i L7 ) SSCP T,
5 BDBHED ) BLPOBIAT L7 Y v 3T ERAHFE
DOHLNCMTIBEZHI &Nz 1 4l owfi@ﬁzﬁ
IRT 727Ny FEMERTE Lo 72,

Foo OO B

Fig.5 The results of SSCP in exon 4 (a andb) and exon 3
(c) of PO gene in controls (C) and CMT patients (P) .a ;
A mutant band is demonstrated in patient 1 (lane P, arrowed) .
b ; Mutant bands are demonstrated in patient 2 (lane P,
arrowed) . ¢ ; Mutant band is not observed in patient 3 (lane

w W

o B

| .

P CC P CC

Fig.6 The results of SSCP in exon 4 (a) and exon 3 (b)
of MTMI gene in controls (C) and XLMTM patients (P) .
a ; A mutant band is demonstrated in patient 4 (lane P,
arrowed) . b ; A mutant band is demonstrated in patient 5
(lane P, arrowed) .
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The study of heteroduplex analysis and single-strand conformation polymorphism
analysis for detection of mutations in hereditary neuromuscular disorders.
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Abstract

Heteroduplex analysis (HD) and single-strand conformation polymorphism analysis (SSCP) are
widely used for screening of mutation detection.

We used HD and SSCP to detect the mutation of myotubularin (the MTMI1 gene) in two patients
with X-linked myotubular myopathy (XLMTM), and the major structural protein of peripheral
nerve myelin (the PO gene) in three patients with Charcot-Marie-Tooth disease type 1B
(CMT1B) .

We tested the patients to compare with the rapidity and the sensitivity of these techniques. It was
clarified that SSCP reduced the testing time by about 50% in comparison to HD. In the results of
electrophoresis, we could detect the altered migration pattern for all subjects using HD, but using
SSCP, the mobility shift of one of patients with XLMTM could not be detected.

Our results indicate that SSCP is a useful screening technique for the rapidity, however for a more
accurate detection, HD should be used to complement.

Key words: heteroduplex analysis, single-strand conformation polymorphism analysis, X-linked
myotubular myopathy, Charcot-Marie-Tooth disease type 1B




