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A genotyping study of 13 cases of early-onset Charcot-Marie-Tooth disease

XU Jia-Lu, ZHANG Yi, ZHAO Cong-Ying, JIANG Pei-Fang, YUAN Zhe-Feng, YU Yong-Lin, XIA Zhe-Zhi, GAO Feng.
Department of Neurology, Children's Hospital of Zhejiang University School of Medicine, Hangzhou 310052, China (Gao
FE Email: epilepsy@zju.edu.cn)

Abstract: Objective  To study the clinical characteristics and genetic variation of early-onset Charcot-Marie-
Tooth disease (CMT). Methods  Children with a clinical diagnosis of early-onset CMT were selected for the study.
Relevant clinical data were collected, and electromyogram and CMT-related gene detection were performed and
analyzed. Results A total of 13 cases of early-onset CMT were enrolled, including 9 males (69%) and 4 females (31%).
The mean age at consultation was 4.0+2.1 years. Among them, 12 children (92%) had an age of onset less than 2 years,
9 children (69%) were diagnosed with CMT type 1 (including 6 cases of Dejerine-Sottas syndrome), 1 child (8%) with
intermediate form of CMT, and 3 children (23%) with CMT type 2. The genetic test results of these 13 children showed
6 cases (46%) of PMP22 duplication mutation, 3 cases (23%) of MPZ gene insertion mutation and point mutation, 3
cases (23%) of MFN2 gene point mutation, and 1 case (8%) of NEFL gene point mutation. Eleven cases (85%) carried
known pathogenic mutations and 2 cases (15%) had novel mutations. The new variant ¢.394C>G (p.P132A) of the
MPZ gene was rated as "possibly pathogenic" and the new variant ¢.326A>G (p.K109R) of the MFN2 gene was rated
as "pathogenic". Conclusions  Early-onset CMT is mainly caused by PMP22 gene duplication mutation and MPZ
gene mutations. The clinical phenotype is mainly CMT type 1, among which Dejerine-Sottas syndrome accounts for a
considerable proportion. [Chin J Contemp Pediatr, 2019, 21(7): 670-675]

Key words: Charcot-Marie-Tooth disease; PMP22 gene; MPZ gene; MFN2 gene; NEFL gene; High-throughput
sequencing; Child

[k HIH | 2019-01-09; [ 452 HH#H | 2019-04-30
[T H | EREFER2AEES (81501084 )

[VEH A | feiEss, @, Wid, FRE,

LifEIER | mlg, 5, FAEEN, Email: epilepsy@zju.edu.cn,

670



H21 45T
2019 4F 7 H

FE SR &

Chin J Contemp Pediatr

Vol.21 No.7
July 2019

HE B WL 2 45 E ( Charcot-Marie-Tooth disease,
CMT) , MFRBALPEZ SRS 2405 (hereditary
motor and sensory neuropathy, HMSN ) , J&—21 HAg
v JEE M PRRTI 35 2 e B e i) o] o 2 B B R st A i
RIGHELY N 1125001, CMT (1438 1L 455 2045 6 e 4
R AL . Y ORI L X X- B .
i & B 80 A FEH (19 1000 A4~ 48 24 1T 3550
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myelin protein 22, PMP22 ) | [H] BiE & H H B 1
( gap junction protein beta 1, GJB1 ) | #E¥EHE
( myelin protein zero, MPZ ) . £& ki NS =)
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T 959%™, B 2 EIERRE T AR (multiplex
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L 2,
¥

Genomics, ACMG ) T 2015 4EEH& 1T 1 741 28 7
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RERE . Loy B Bdn s, X Y28 kT4 2
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2= ( American College of Medical Genetics and

1 #EMERE
1.1 HRIIH

DL 2014 4F 4 H & 2018 4F 3 A fEWi L K24 =
=% e B e L 22 B I R 12 W ok B & A CMIT (1) 13
BRI RS, Hoh 5 96 (69% ) , 2z 4 f
(319%) , H 1241 (92% ) BILEFGHER <2 %,
FHIERISAR 4.0+2.1 %

PR LR CMT R HZWirfE " (1) &
WA <10 %5 (2) 1B MR, Z1gE R ik
328 3ty U HE U Gz v i WILTG ) F L 25 45, )
HOESRRIETE s (3) WLHL IR s ] Flh 21 A2 461 5
(4)PRLTERUESE JE Flsh 24013, (5) Z s BHE;
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1 5 1 I R B 1 22 A M e AR A 2 . W DR
PR BR800 . RS e 1 ] R 2 L ) LA
LVEMFEAEYE . ST REME LA . AR
AR

BIVR#E FiR%E (1) . (2) . (3) . (7)
PR (4) o (5) . (6) TR —5%, AXK
B EARSHE, HRAH (1) (2) FKMAT2H,
1.2 CMT IR 42

FET P AR R AR S, CMT I IR 43
AT Aoy (1) BEBEHIA (CMT1L &) « I
2B 5 T E (motor nerve conduction velocity,
MNCV ) <38 m/s, F 28 K7 i 25 /9 95 BEE B
B, MEOTANMURE AR, B OCTREACK” Mk, Hop
TEPHZE MNCV<12 m/s F IR Dejerine-Sottas paea
it ( Dejerine-Sottas syndrome, DSS) ; (2) TR A
(CMT2 A1) . IEH 2 MNCV>38 m/s, it 20
Kot Esh m S EFI AR, A BELr4emil, fis
PABIEN;  (3) HiEil, EdRfiZ MNCV /T
25~45 m/s , 2P LI A A 2R AR R A
1.3 ARRE

WA B LAH G IR R TR M) S 4F %
EAERE . IR . RIS S E RGAAE
1.4 FE#HEFREXERSEENF

TR JLANE Fbk i 3 mL, i E EDTA $i#k
Brh, RIS ERAPCA R EA A, R
R B 2 A0 5 106 D FE A panel K, & RS
(R AR, AR BRI 2 A7 5 Primer 5511
ST, BEAT PCRY™HG, X ey i i e 5 2R o
()78 S 7 s AT Sanger P g0 ik s A AL R AT
GEARN, AR DA T i B B B — Ak
B, A A BE A AR P DU SR IX B, 28 MLPA
R I A (BT PMP22 JE[A ), B\ B 2 Y s
X SE B AT Sanger M7 28 AR A7 LB IE, ARHER R
Loy B s R — 2 PO

i N 2 5 DY) 5 A% 04 72 (HGMD, http:/
www.hgmd.cf.ac.uk ) i TA © #f¢ 38 19 250 3 A
Ko XFTHAL AL L, T ESP K B Chip://
evs.gs.washington.edw/EVS ) | T AN E0 88 & Chtip://
browser.1000genomes.org ) . ExAC ¢ ¥& & Chtip://
exac.broadinstitute.org AT IEH X B8 AFEAR LU YT,
N ACMG 458 B FRIEXS 28 S A TP
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2 #E W% >18 H, tRATEATL. FHRE 1 22, S #:43).
AR 1361 100% ) 8 LBEFAAE s A T T
21 IaRRM 40 (319 ) fFimsm iR 248, 6 6l (46% ) £ L

501 (38% ) IRz si AT I%IA, ML
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s Il PR3
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12 2 25 <2 20 Mk, BEEALASRE fE3 R + = + K -
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TE + R BIPEREAR; - /s BT AR

22 MEEZER

JULH P 7% TE A 28 MNCV<25 m/s 3% 9 A,
T 25~45m/s H 1 N, >45mis & 3 N, W 4
N CMT1 19 N (69%) , A1 N (8%) ,
CMT2 88 3 N (23%) . 9 {5l CMT1 BLE L, £
6 f1E 2 MNCV <12 m/s, Bl DSS; £ 5 ] (95
B, 20 4,8, 13) IEPEE S LA SIERAL
(compound muscle action potential, cMAP) ¥ ¥
K, IR E; HiEP gt afs
5 3 # (sensory nerve conduction velocity, SNCV )
JUEGER 2 BIVERLAL (sensory nerve action potential,
SNAP ) PIRAETIH . Wk 2,
2.3 EFZH

13 1] LAY RIS I 25 SR s 11 91 (85% )
RHEHBURRAE, 24] (15%) AHER, Hhs
1 (38% ) AFAEZIE L. RAZHE P40 5% PMP22 H
R (61, 46%) . MPZ K [ 4 A 5878 F ki
GEAE (34, 23%) . MFN2 [ 5 5748 (3 4],
23% ) BNFRIRA 22235 1 (NEFL ) JE[H G %72 (1

i1, 8% ) o 2 BHTL 55350 MPZ ZEA ¢.394C>G(p.
P132A) & MFN2 %K ¢.326A>G(p.K109R), W% 3.

®2 13GIR%ZE CMT BILKALBELER
IEFHZ
WPl MNCV  cMAP  SNCV  SNAP RS
(mfs) — mV)  (ms) V)
1 49 068 NP NP CMT1/DSS
2 88 038 NP NP CMTI/DSS
3 9.4 L5 NP NP CMT1/DSS
4 92 02 NP NP CMT1/DSS
5513 29 513 90 CMT2
6 255 26 30.1 1.63 R CMT
7 514 36 411 45 CMT2
8 233 13 NP NP CMTI
9 14 30 NP NP CMTI/DSS
10 6.1 2.8 NP NP CMT1/DSS
11 523 6l NP NP CMT2
12 186 30 NP NP CMTI
13 153 1.05 NP NP CMTI

. NP RGIH
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Bl R gt feh, SWREA RSB EEN GRS B — R XF I OC R, MIGIRIIRYT

Gy, AR AR B K R IE R CMT LA B 7 B2 A P R AEURI AR S 9 I R 3 S s

W A BT BRI CMT AE DG 3 ] Y Il R TAE A — A MERITTE . 2015 4F, ACMG $21ih
674



2 EE T
2019 4F 7 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.21 No.7
July 2019

THEMAT A SRR S, WiFRERE, £
FLRAL L A AR L R AL A B A A AR
FR bR S e R L

AWEFE AL 12 13 ] 5 & R CMT L, 6 4
(46% ) PMP22 JEH 8 & 5848, 3 4] (23% ) MPZ
FEH S RAE, 34 (23% ) MEN2 3 [K] 5 & 48 [
1141 ( 8% )NEFL £ [H 5 2875 , X 5 2 Hij Cornett %5 "
B CMT LR =5 AR R — 3k X+
d R CMT AREZR AR SE A 1Y GIBL R 7, #19F
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