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—Abstract—

Recently, thanks to the development of the molecular genetics which had
made us understand the nature of some genetic disorders, the concept of the
classification has changed. Charcot-Marie-Tooth disease(CMT) is the most
conspicuous disease. The disease is inherited as an autosomal dominant trait.
CMT is classified into two major forms: demyelinating CMT type 1 and axonal
CMT type 2. CMT type 1 loci are known to map to chromosome 17 (CMT 14),
chromosome 1 (CMT 1B), X chromosome (CMT 1X), and unknown autosome
(CMT 1C). And CMT type 2 loci are divided into chromosome 1 (CMT 24) and
chromosome 3 (CMT 2B). The most prevalent form is CMT 1A caused by a
duplication in a region of chromosome 17p11.2-12. Peripheral myelin protein-22
(PMP-22) gene in that region is known to being responsible for the disease.

Tn Korea, although several families of CMT were reported, there is no report
on the subtype of CMT type 1 confirmed by genetic analysis. We report a
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family of CMT 1A confirmed by molecular genetic analysis using D178122

markers.
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AT £ RATS AR ARA FAsA
S92 FA4 A8 Bdo] FHAEA A
9 B idel el @Al HAled 2%
7V dEAQ Hel Charcot-Marie-Tooth dis-
ease (°]3 CMT2 g elrh

CMTE A7 39494 $3ez fase 4
BopA wx 39 PG Ase] we} Fie
e 4oz she CMT 13% 2449 CMT
2Bo e ERHYE, WA g Y2AE9
CMT 182 #27 24 A5 CMT 1A (G494 17
), CMT 1B(E44) 14), CMT 1X(X A44)
o oobd faid & A7 FERA ge OMT
1C5e2 AEHR glew, CMT 28% CMT
2A(E4A 1¥), CMT 2B(E44) 3d)= vro)
At (Ben Othmane¥, 1993; Chance$ Ple-
asure, 1993; Hayasaka ¥, 1993; lonasescu
%, 1993; Bost's, 1994; Nelis®, 1994; Guaze-
ttaF, 1995; Kwon's, 1995; Uncini¥, 1995).
CMT 193¢ 88 AA3e A& CMT 142
@x4 42 B9 (peripheral myelin prot-
eini ol PMPR o#)-22 FA4E E93he 9
A 17p11.2-120) 3ol &= Ao FA U
©}(LupskiF, 1991; Harding, 1995; Ionasescu,
1995)

#7) deeAE CMT7F 28 =24 gvkn 4
AsiA T (eAAE, 1979; LS, 1987), O]-Zt
A fAAHoR 2 ofFe] #9) Ixd B
ioz AzEEd, AR F A2 #}7}% =
Yeld CMT 1AZE SQeg71e olof maske
wholek,
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A 0En Ee] Ae 4L Fa2 YA
o A Fl vehd AZle BdeA fou,
25T fiE 278 @ W & HAd Ade
Holgoka 3n) aF AF Wol Bl vy o
7H AAE Adshe F4e B, 19959 129
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Fig, 1,

) Pedigree of patient’s family. An arrow ind-
icates proband.
® : CMT female patient, ©
female, © : normal male

B) Results of PCR haplotyping for D175122 and
DI178261. Three copies of patient’s alleles
were indicated as al, a3, 24(1-2) and a2, a3,
a4(II-1). Alleles of DI78261 locus were
shown as bl and b2.
P: patient, F: father, M: mother, B: youn-
ger brother, S¢ younger sister

: normal
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ARE 4% 53 wrpge] Aele Fl AX
Addlel gAg BRI =k

B 1d 2439 A 249 Ry (-2
7t 2 W, 9t #A92 HEANE BES Bl
R olgell FRG 715Ee] gloh(Fig. 1).

A e 160en, FFAE 80keoz MlTE
delglen, Aoy dede 34 WARG.
&8 2 9% 8ol 8% (pes cavus)F F85
(foot drop), BtAl AAFMe] A=) 25 A4
o] I3, FVF (scoliosis), BPA=x, FAIF

ARRE A HAZBT 24 T E IR
3, 28 A9 erd 2Ed A% 2R
Ak, &A 2A¥Y FAIAE Bl §4
3 %7, AL FB R olfdN BER, F
B3 digelNE FEER AsEes, A9
QA FF S AaFo] T ARk
FANE 24892 FAANE AsELEd,
WA whe gtk €9 FAL 28 AL s
sk A AR FelME o el AT

Table 1. Electrophysiologic data of I-2 and II-1.

AZAE A ¥R, FRENRS 2807
% A% 3T, IR, w42 22
A% &% 297 AFAA Qskn, FFAE, ¥F
A7 FE7 R £0E AeSEt AR
AL, AZZ Fobq CMT 130 F28 ohi
4 22 4T 27ic] FARgITHTable 1).
ol @A $As} CMT 139 <H32 Lokerl 9
e} f84 BAE AT

= 2

£ 3849 2 1 849 oml-2E B4
Fol ot B AEANE SAAT B
AZAAE LA Fed, F 0473%H B3R
gelE Aol w2 Bt Aol FE Fodkn ok
7)€ 155m, EFAE 5lkeclRer Aot dd
e % AAKT, ol B 2%, F94,
A4 295 2 2L g

AZGH 24P 2 3Oz, ANA® ¥
23 IRt ¥4, T4 % AFA] ¥F ¥
F olFlN A2 A AFAWAAY =

Case 1 Case 2 Normal range

Median TL (as) 131 7.0 2.3-3.9
MAP @) 3640 1000 5000-28000
MV (/) 19.0 %1 50.6-67.4

Ulnar TL (us) 86 49 1.93.1
MAP W) 32 5000 6000-23000
MV (%) 93 23.0 49.4-70.6

Peroneal ™ (=s) . - 3155
MAP (/s . - 1000-18000
Mev (m/8) * = 39.1-59.9

Post. Tibial TL (as) . 1.2 2.85.6
MAP (m/s) M 2400 5000-35000
MCV (m/s) . 2.1 41.0-59.0

Median SNAP ) . 10 10-125
scv (/) = 30.9 48.1-62.1

Ulnar SNAP ) . 12 10-100
sev (m/s) - 2.2 471.363.3

Sural SNAP ) . . 1

* * no potential

TL  : terminal latency

MAP : motor nerve action potential

MCV ¢ motor nerve conduction velocity

SNAP : sensory nerve action potential

SCV  : sensory nerve conduction velocity

Motor nerve conduction velocity was tested by
velocity was tested over wrist-elbow segment.

— I

stimulation on elbow and sensory nerve conduction
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wAbe A #ga, ke AsEen 4
29 ZAALE Adeltet.

AZHE BAE AGF A3, uF A40N &
FAZ 2% AN JEhdA gsken), B34,
ABUE, FAZVANN $504 A2t @
APl Adsgm v 8ARe 443 L% A
= AEAA 9%k, 33U 4BUAAN 27
A7 Redwst Ase § 2R Al o
A2k 934 OMT 18] §38 22& 2o (Table
D, #37 2d4E Adsgch

AR 24
(1) Genomic DNASl &

@l 2EPY 10mE EDTA F2o A3t
2, 1099 &4 3% #3(0.3M Sucrose,
10mM TrisHCL 5mM MgCl, 1% Triton-
X100, pH 7.5)% #7kste] oAl 1582 gob
E F 2500 r.p.m. oA 1583 94 Feisach
A4 2HE AR Fo 22 2m(0.075M
NaCl, 0.024M EDTA, pH8.0) ¢+ 10% SDS 125
A, Proteinase K(10 meg/ml) 504E 7k o
55CelA 2413 Bk BFERT. fl9] AE] 2o
w3 sjEdeR 23 Hel¥ F Chloroform
/lsoamylalcohol (24:1)% 33 A&z 0.1
volume®] 3M sodium acetate, 2 volume®] %
F olle&& Al DNAS F2stgch

(2) DNA analysis

@€ @4 % 718l genomic DNAJA @)
A 17p11.2-12 #9jo] #X8k=]  short tandem
repeats polymorphism& el DI7S122%
DITS261E o 45k $24Us) Y 4V E BN
S5 AH8E PCR primers] 97 A2e table
29 2t} 2 primer set} sense strand primer
£ T polynuclestide kinase® ©l3ted (7~

*PJATPZ 5'-end labelingg 81}, g =7
£ primer 10 pmole, 10 X kinase buffer 0.5
H, (F“P)ATP 24, H,0 0.54, T, kinase
0.54 (10 unit) & 7ol HE wg Fue 5
AZ B 3TC] 2NZ B REAZG, whgo]
¥4 ¥ Sephadex-50 (Phamacia) columne®
unlabeled isotoped A|A ST

PCR& labeled primer 0.5/, antisense
primer 20 pmole, 10 x PCR buffer, dNTP
2.5mM, template 500ng, Tagq polymerase
(Takara) 1 unit® B7hgien) 3% ¥9)e 2
M2 89T POR programe 7 ¥l initial
denaturation¥, 94TelM 1%, 60CHA 12,
T2CeIA 3022 Fed 358 WEHLAT. Wl &
% ¥, PCR 48 248 A% gel loading
buffer 14& B748e) 6% acrylamide/sM urea
denaturation gel*} 3watt® o 247+ 3083
ANGFAAE A7) 9%l B F gelg 15%
acetic acid Bl 1Y F Aoj=oloiz B
ZA\2 X-ray BEE B 0TI o 1215
A2 =247 OhE 0§ WSt A3E wsa
=+

RUR AL dt

QA 17p11.2-12%909) o4& Be] A &
e Ae2 @3 dinucleotide repeats
polymorphism& WeRiE DI7S1228h D175261
2 o142 AR B4 B fig. 19 2
DITS261E °8% 24 ke 8RS e 25
AN TS ARRAALE o) f89A €5t
o\ (noninformative), DI7S122914E $AHI2
S T4 8F $919 T8 dojd Ag 2 B
AFm gok. opAYG FHEL =T FAYS 3
A4 AYAAAE Holm glert B 129
I-1& 2% A4 (trisomy) 9 ¥ (a2, a3, ad

Table 2, Primers used in PCR and sequencing reactions

Sense Primer

Antisense Primer

8122

5'CAGAACCACAAAATGTCTTGCATTCS

5"GGCCAGACAGACCAGGCTCTGCS

8261

5" CAGGTTCTGTCATAGGACTAS’

5'TTCTGGAAACCTACTCCTGAS'
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EE al, a3, a4)&F EYo2H olgdAAN
D178122 *slel $8<l 0&€ & 5 2ok olsh
e AR v Fo} 2 o, o]l Sl dFFAR
€ o] gge] 2AUANTE FAse] & 7Fsd
& AAE F glent 7t Hew xPEEA O
& 2 A7 Brbsdle] 0§ HAT 5= AR
=3

&

1866 =F2e| Charcotst Marie, 812 9
=2] Tooth7h Asl && A7l AA% Agshe
2%, Rz, A 97 29% 2 FAAS
¥ Hole 4 2EE ¥aY ol CMTE 7%
8 AH4 A7 A Sy FEA do
(Chance$t Pleasure, 1993: Harding, 1995:
Tonasescu, 1995). PIZelx CMTS] ¥4 Wxe
2500% %9 19e2 ®as)a gevl (lonasescy,
1995), FelAe A 24 NErt A A
WAL, A7 o2 nFo] ¥ W Fulx I
o 847}k 90§ Aew A

CMTE ¥#ld &3¢ mh CMT 133 CMT
2922 Yth(lonasescus, 1993; Kwon¥,
1995). & Fol 1& MAE uagefs} 24zt
AP, 8%, s WA ARHH 23 L
AR s T, AAAG R ARANAL
2400 em, AZAE PAlH FAAQY %
27de] #sle] AYAHA CMT 1822 4245
ok, olell Wlate] fate] A F 2& Fol@ o]
2 27 VAAA AAD, AFHH A
e WA FAAS ARAAL g A
ABARE A $5407 3 AR ARdE
7k AgtEel QolA B CMT 1828 4% &
AT

CMT 19& oAl fA%2 ke A we}
CMT 1A, CMT 1B, CMT 1C¢} CMT 1X¢} 47}
A2 vhecH(Lupski®, 1991; Hayasaka%,
1993; Bost#, 1994; Guzzetta®, 1995; Nelis
%1 Harding, 1995). 1% CMT 1A€ % 4%
Gxe) B g Bt ¥ Hofshe PMP-22 /A
Ad EYske @44 17p11.2-120] F%el Sl
AewHd CMT 1839 7H3 @& v (68-

82.5%) & ANz FeiA Aok (NeilF, 1994).
CMT 1BE 947 1921-23 %Al FQeel7h
Qe A22A PMP P, #87t) <) g 34
7 4EdvR s (Hayasaka$, 1993:
Guzzettas, 1995), 7 SlJ= X 449
connexin 32 #87] Fel7} Sl CMT 1Xs ok
WA fAAR o% ¥9E 22 OMT 105
ol SitHBergoffen$, 1993; Harding, 1995).
WASE R fARReR tE Yo A
OMT 29% #2 #24 24 A% gz CMT
2Ast CMT 2Be] 22 Wi, o189 3%
@ 423 Age ol F39A GRS OMT
2A€ 944 1p35-36e], CMT 2B @44
3q13-220 A7t Q& Ae® eid ekBen
Othmane$, 1993; Kwon', 1995).

CMT 1A94 BF9E FAA
pulsified gl electrophoresis, fluorescent in
situ_ hybridization (FISH), Southern blot,
PCRE o8] 7k 3 & ol8die] ¢Ag 5 sle
42 aFdNE vad &4 P9 short
tandem repeats?] PORE ¥ #uA8e wd
W AHgstirHLupski®, 1991 lonasescu,
1993; Roa¥, 1993; Blair¥, 1995; Guzetta¥,
1995). ¥ @7 @ DI7S26L AA] e WA
A 84 g Acm s, oie
e ATAEE B¥E H8A $9E DITSIZ2
Feel 9T o ¥ o, ¥71% 24L& o
Aez HAVcHLupskiF, 1991 Roa¥, 1993
Wise, 1993; Blair§, 1995 Guzzettas,
1995. YWACE PMP-22 #44) F8e de
novo duplication®] Z$E E&AL, A4Egel
U AAZEge] 38 Fo% 2494 dn P
o2 Aeddl Aede Ao ¢EA ded
(Harding, 1995 lonasescu, 1995), & 87t 7}
9] ZSE FHD olohis FAWH BB HAW
A& & F I

AFEe] FeolA BRY UG AME olF
ol @ HEoRA FUT KA oMol UFAE
EPI 9 PlE 2 Aot RolA ERAA
& velrk oludE ¥78n AYHA CMTS) %
A& B ¥R Ve AL W T4l AN
@sicke Relth ol CMT 1A9 94 28 %

FEHe
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Aol PMP-22 §27 2ol e 847} 2
AREA, EE JFAA 8 890l dejze A
& AUEhe AoR 340, AN 2 e @
AEE Ao FAAYTH TAYE wmde o
d 87 2% Fohdgkd CMTAY A4S o
4 Agel 2% F 4 WA A Aok £, &
22 o] 7AFAME DITS122 SIS 2HTeRA
Hold g A Ave] 7@ Aoz g4, 1
B e BABIAE 94 A FHow o)
e o) AHgE & A& Ao Jided.

Zz £

A Fe AN3) By Foit A 2F, F
S, AR SACMY 2E 2 AAASE
er, AAPE Fapls CMT 1822 Add
#4 B 2 AFAN FAR ANE AP
PMP-22 3RS Edtshe A 17p11.29) &
Fo A % P BAA FAH] CMT 1A
2 A9Y ¢ 999 S AYsel 22 2
Z3}h g7 Baghe velt),
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