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To study the genetic background of Japanese Charcot—Marie—Tooth disease (CMT) patients, we
analyzed qualitative and quantitative changes in the disease-causing genes mainly by denaturing high
performance liquid chromatography and multiplex ligation-dependent probe analysis in 227 patients
with demyelinating CMT and 127 patients with axonal CMT. In demyelinating CMT, we identified 53
patients with PMP22 duplication, 10 patients with PMP22 mutations, 20 patients with MPZ mutations,
eight patients with NEFL mutations, 19 patients with GJB1 mutations, one patient with EGR2 mutation,
five patients with PRX mutations and no mutations in 111 patients. In axonal CMT, we found 14 patients
with MFN2 mutations, one patient with GARS mutation, five patients with MPZ mutations, one patient
with GDAP1 mutation, six patients with GJB1 mutations and no mutations in 100 patients. Most of the
patients carrying PMP22, MPZ, NEFL, PRX and MFN2 mutations showed early onset, whereas half of
the patients carrying PMP22 duplication and all patients with GJB1 or MPZ mutations showing axonal
phenotype were adult onset. Our data showed that a low prevalence of PMP22 duplication and high
frequency of an unknown cause are features of Japanese CMT. Low prevalence of PMP22 duplication is
likely associated with the mild symptoms due to genetic and/or epigenetic modifying factors.

We found the OPA1 compound heterozygous mutations in the siblings who had optic atrophy,
deafness and renal tubular acidosis and the IFN2 mutations in the patients complicated FSGS. We also
the linkage in the family with recessive demyelinating CMT, but cannot still identify the causing gene.

It will be necessary to establish a high-throughput method for screening of many disease-causing
genes and to resequence the whole genome of patients with unidentified mutations to detect a new
disease-causing gene.



(BREHAT 2 1)

[EREIES Rk & i
200 9FEE 1, 300, 000 390, 000 1, 690, 000
201 04&E 1, 100, 000 330, 000 1, 430, 000
201 14E 1, 100, 000 330, 000 1, 430, 000
AP BE
G
i Er 3, 500, 000 1, 050, 000 4, 550, 000

WFgesy B« [E 3
B 058 - fME - WRSREFRE S - /NERE

¥ —U— K : Charcot-Marie-Tooth disease; CMT;
denaturing high performance liquid chromatography; DHPLC; MLPA;
multiplex ligation—dependent probe analysis

1. BRSO 5

B2 —a N F— R FT D
Charcot-Marie-Tooth (CMT) J%&i% 2500 A
W1 ANEBHERRVWERTH D, AEITEH
HIIZ 2 DOJFAL, B ES ORI/ FE
SIND. ENENE L OIFREBLE SIS0
ICENTRY, FAETHRICEENT <, £
ok M ERA OB TZOBEL, kX
WELTDEAERE L, CMT 98 DEs 1%
Mr&dTo> TE RN, BARANDERF TIEKD
PERDOEE & B2V, KB ORKRIIAH T
H5.

IR AE e WEEH & L CiE, BEEO
i KBS I 2 ERIEORME & RA D
HIEEF DIFEEE D2 SORENRE 25
n5. piEoORESE LT, MRAICHTT
ENTWDHAZ Y —=v 7R, EICEE
H (WUNe RRRLEEZET) T 5H
ETHY, B TORIKSLEME R EDOENE
L3R H R 722, CMT 96 Tl s %
RTHDONELL, 72, /v VT 7R
REOETABMBOMIT NG, £ IX
Haploinsufficiency (Z X > CHRENEET D
ZEMEZLN, B TOBIENOBREN
VETHD.

RAOIFNBE T OFECEE LTI, #HH
fENT 25 % < OIFRKFRBE VNI LIS
TEED, FEARPAOKRKEL T BFET D
TEMBZOLND. HRENOHEE SN DER
T, BOHEN HHEE S D BI5 178 & 2 sl
BIGTE LTI D2 L, Fiz, HEEMNT
WK DH T RIEREE T ORI RD L
5.

2. Mo E®

HAAN CMT R OBBHERZBALIZL,
REIC S W IREIEOR B 2R A5 Z &
ZHMETD.

3. WD IE

RS BRI BEET ONT 95 & &5 2 DALTZIE

151 227 51 & hs% 7 CMT 9% 136 Bl T 5.

1) AT, Southern blot hybridization
B E 21X FISH ¥£7C 17q11. 2 fIk O HHE
(CMT1A E) Za~7z.

2) 17qll.2 FEIKO EHAEZ RO IR D> T hEF]
ERRL L, BEAmOBRTOENEIC
> W T ¥ , Denaturing High
Performance Liquid Chromatography
(DHPLC) £ THl~, & U < ITE AL
BB A DE LTe. BRARETE 2o
72 JE fl T X ,  Multiplex
Ligation-Dependent Probe
Amplification (MLPA) ¥:(2 X 0 Ei&1
DI E R L.

3) REMOBFRBIRTFEHADT=DIZ,
BIRTRBEEITY. L har KU TS
ICBIT % OPA1l 2o\ TR ZEHE %
£ 9 5EF], IFN2 ([2 OV TEEE 2 40
THIER A RIRE L TRET S, £
FIAEBIFICLD 2 NOREH L 2
NDWEEFE % H T D FBEIT OV CHH
fRMT AT o 72

4. WFIERLE

BESAT CMT JRI2 38\ T, OMTIA FAE 53 44
(3B MLPA JEIZ X VM) , MPZ 255 20
%, GJBI 258 19 ], PUP22 5% 10 HilZ,



NEFLZER 8 A, FGR2ZEF 1 iz, PRYZER. 5
BN AR 38 7=, s OMT 9% CI
MEN2 5 5% 14 1, MPZ Z5%L 5 5], GJB1 2% 6
B, GARSZES 1 5], GDAPIZE S % 1 M L
7=. F7=. 2o distal HMN T HSP27 D75 1.
ZER 7=, MLPAJETIE, BEMSTY CMT JR o 3
T PUP22 DEED R S iz, FISHIETREK
PR 1B, )7 PMP22 7 U L@ exon
5 ORKBOT-. LLEOWHH S, BHAAN
CMT J%Cli, CMTIA B DOMEEIL 23% & &<
72<, HAN CMTIA OIEFNE, BEZHREY
9, EFEEREEZZ L TV R W ATREMER S
265, MLPA {EIC X D EMZELOBRIC
DUWNTIE, PUP22 DR &4, FISH Tid
HARRETH L/ NIREOHRHEICER TH -1
BEEETY I 111 B (49%) , HlZE%Cld 100
5l (79%) DOIREBPRHATH - 7.

AR R, HEE, JRME T > F—T &,
Mo b R E 70 & B9 5 ARG OPAl Bfs
FOEE~T R EAEREMRN L. BEEL
AP 5 2FIICB T, IEN2 & a2 R A2 K
HL7-. SNPs &R L 7= @M 2 170
12q42 |OHEEHT 5 1 FREHRH L=,

HARNIZEIT D ONT R TIE, < OIERNIC
BOWTHRRELE B EE ST, kit
— Y=l EE W e A R s
FORBEATOLER D D.

5. ERRERLF
(WFgEfEeE . W7o 88 R OB AT TR 4 12
LR

UdEssamsc) (B4 1)

@O Abe A, Numakura C, Kijima K, Hayashi
M, Hashimoto T, Hayasaka K:
Molecular diagnosis and clinical onset
of Charcot-Marie-Tooth disease in
Japan. J Hum Genet. 56:364-368, 2011,
%4, Doi: 10.1038/jhg.2011.20

® Abe A, Nakamura K, Kato M,
Numakura C, Honma T, Seiwa C,
Shirahata E, Kishikawa Y,Hayasaka K:
Compound heterozygous PMP22
deletion mutations causing severe
Charcot—Marie—Tooth disease type 1. dJ.
Hum. Genet 55:771-773, 2010, #&fHtf,
Doi: 10.1038/jhg.2010.106

@Abe A, Numakura C, Nakayama T, Saito
K, Koide H, Oka N, Ando K, Honma A,
Kishikawa Y, Hayasaka K:
Neurofilament light chain polypeptide
(NEFL) gene mutations in
Charcot-Marie-Tooth disease: Nonsense
mutation probably causes a recessive

phenotype. J. Hum. Genet. 54: 94-97,
2009, #Hifa, Doi: 10.1038/jhg.2008.13

@ Abe A, Hayasaka K: The GARS gene is
rarely mutated in Japanese patients
with Charcot—Marie—Tooth neuropathy.
J. Hum. Genet. 54: 310-312, 2009, %t
A, Doi: 10.1038/jhg.2009.25

(xR G2

O HKEEHT-, PEBE-, 208 ;0 fHER
Charcot-Marie-Tooth ¥ DR REFREEH. &
115 [l A A/ NRR RS 2012 4R
4 721 H midEESES (&)

@ BIEmE -, FERIEIEN  BARANIZBT S
Charcot-Marie-Tooth %5 1 A B EMIZH
WL B 114 B AANRR SRS
20118 H 18 H HEITZ7FFY v~
A TR TV R ERRAE S X — v (RHR)

6. WFIEHRK

(D) Wi

Y % (HAYASAKA KIYOSHI)
IR« BEAEER - Hid%

MTeE &S 20142961



