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A Novel V136A Mutation in Cx32 and a R359W Mutation in EGR2 within a
Charcot-Marie-Tooth Patient
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Mutations of the CMT genes develop a variety of distinct phenotypes. Cx32 gene mutations cause the X-linked form
of CMT disease, and mutations in EGR2 are associated with CMT type 1, DSS, and congenital hypomyelination
neuropathy. Her parents, grandmother and sister did not show the V136A mutation in Cx32. We report the first CMT
patient with EGR2 and Cx32 mutations.

J Korean Neurol Assoc 22(1):80~83, 2004

Key Words: Charcot-Marie-Tooth disease, Cx32, EGR2, Mutation

Charcot-Marie-Tooth (CMTD)E A4 A7 #Ask response 2 (EGR2) 42 Wol:= CMT type |1,
FoA 7pE &8 Ao A k! o]F X A Dejerine-Sottas syndrome (DSS)¥} congenital hypo-

Aol $1xsl= 7+ Ad(gap junction)S FA = myelination neuropathyS €o7|= Aoz A4#x
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Figure 1. Onion bulb formation. Semithin section of sural nerve
from the patient shows characteristic concentric Schwann cell
cytoplasmic processes surrounding a myelinated axon (Toluidine
blue x200).
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& 47 GIVE Btk 9 349 W3 B3 Glolgla
24 F3e GVeth AANBAANAE ol 27
2 wolx) ghgith ARIMARE A A B A3hs
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HATE o ido] gislont 7 HZ2Hdel7E Atk

ABHAEANS 5 ATAA, H2AH 9 vjE27
oAl Wt HET7F Ao, Byt el (com-
pound muscle action potentials; CMAP)¢] Z12Zo] 7+
How A HAE &£&7F A Ay 18 a
AT N BEFTLSE 5 WS A gk
o A AAEZAE 5 AT, 2207 7 v
EH2 A A 1747 D5 f1(sensory  nerve  action
potentials; SNAP)7} #3251 %] gklc)

b= 3AAFE PHRH] S-S Heolr] AlRMgle
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SELEA} s 2 A
lov] FEuke B wRA 24 & 5 gloth
SRR AP Pol 4] G717 2

= F R, FE7E 248 EE  AdTh

Bk H| B 7 o] Z2A7ALE 8kt Semithin sectionol] 4]
e Balell= 45 &7k o] Mg Eo] i = %3 712 (onion bulb) BF2] 25 B A7 A

Folg] 5o] dlE - vl A 7oA AU fro] gxsirt Alstar, AA 2202 nhyo] 7= A

oh 28]l AATAAANY S S o) ¢hds] 1H)H] < HEE 5 UATHFg. 1.
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Figure 2. Sequencing analysis
of Cx32 gene. Exon 2 region
of Cx32 is amplified by the

Patient T A T G

e «C

A T C A PCR method and sequenced by
automatic sequencing analyzer
(ABI 3700). The 136th codon
is GCC encoding Valine (V) in
control sample, whereas, it is
replaced into GTC encoding
Alanine (A) in the CMT
patient sample. Green lines;

adenosine residues (A), blue

lines; cytosine (C), black lines;
guanine (G), red lines; thymine
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Cx32 k] EdARolE #Eslr] flsliA Cx32
L] promoter (P1 2 P2), exon ¥ 214 intron 5
£ PCR W o2 533 5 sequencing s A13ate] -
A EAWolE AMeIATh $xf= X G A] 2]
Cx32 F42e] 2HA exon?] 136W ©HA S A 5=
Fatoll A GTC7F GCCE Wste] W (valine; V)o| &e}
H(alanine; A)S= X3kl 218 gRlste] CMTXE 1
@3 = AATHFig. 2). o] EAwie] F-9e tiste] A
& iz}l H2E 508 o2} 50l = 22 F9E
AAbstR o 27 Ao =w A=A =gk $xp
Cx32 Ao 198 Tas gHdshs HatollA
TCT7} TCAZ Wt ot T2 Ald(serine; S)ol
A AAS)eZ Wt §lolA silent mutation?] H-S
& AR o] FLell tiste] FA izt 1007 A
22 B91E AAd oy o] = A9 g o
slemz tagido] ofd EAdWelR AT &
Ak 17 B o] TS A LR] op R, o]
Y, el Ay e 22 Folo] el d7]A
ds AR o BF GAo|dnt whebA VI3EA
missense EMol9} S198S silent mutationS EHA}]
ARE #AFE G RREZRY FHEAE e o= g
slpomz ERIFE o7t Al (de novo) EAW ]
2 gRlg 4 ATt

o]9} 37 EGR2 &R olE #&3l7] 913l sequen—
cingS st FAAQ EAMolE HASTE A=
EGR2 21| 2HA] exon®] 359 TS M35k
oAl A7 e] CGGAlA TGGE ¥iFg =] glo

30, M1 M1
o

] o}27]d (arginine; R)©] EHEZ (tryptophan;, W)
o= A3hd A& Felsle] RI/IW Edo] = Hetkst
T A THFig. 3).
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Figure 3. Sequencing analysis

of EGR2 gene. Exon 2 region
of EGR2 is amplified by the
PCR method and sequenced by

: F € A ( G G C A ¢
Control

R359W
Patient r G A C AL U G L
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automatic sequencing analyzer
(ABI 3700). The 359th codon
is CGG encoding Arginine (R)
in control sample, whereas, it
is replaced into TGG encoding
Tryptophan (W) in the CMT
patient sample. Green lines;
adenosine residues (A), blue
lines; cytosine (C), black lines;
guanine (G), red lines; thymine
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Ox32 REAIM MZ0| TZiE =

IEH0| V1I36ARt EGR2 RTIAt

E0iH0| R35OWE £ QI Charcot-Marie-Tooth EFX}

exon®| 1364 codon®] o}n]=Alkel WkHo] dephdo g
X 2E = Fejolth o] 13694 o] 7he-u A7|-E
Q1 TollAl C=2] #3ke] t+& A (polymorphism) o] ol
Ed¥ol(mutation) S SHa7| A A izt
o] A7IMES vaall= $AbE AlQletale tiEat
oAl & AVIAEY A Fhe AFEA] Ut oL
3ol TS (oA, oY, gy B Aol A=
EQHo|7} B A gkgrom g VI3EA ol $hxjo
A Aoz BASHA H Atk AME(de novo)S ER1
gt = Atk 283 CMT FAA Edwo] Alo]E
(http://molgen—-www.uia.ac.be/CMTMutations)ol| A &
QIgk vlel] W o}z Wil FX] 2F& A Z-(novel) &
AWol9S 1% 4 Uk o] FAtelA 2] A7IMd
Holol thek &S 718t 98t PCR AHes TA
WE (Promega, USA)E o]&3lo] 243k & 6719 &
ol tigk Q7ML ASS Arlskdet, sid 97
Mol A 27 F& H 47]9] S20] 242 T CE B
EAHOIZF T/CO o3 Aeids AU = AUNA
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