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Genetics of Hereditary Peripheral Neuropathies

Sun Young Cho and Byung—Ok Choi

Department of Neurology, School of Medicine, Ewha Womans University

Hereditary peripheral neuropathies can be categorized as hereditary motor and sensory neuropathies
(HMSN), hereditary motor neuropathies (HMN), and hereditary sensory neuropathies (HSN). HMSN,
HMN, and HSN are further subdivided into several subtypes. Here, we review the most recent findings
in the molecular diagnosis and therapeutic strategy for hereditary peripheral neuropathies. The
products of genes associated with hereditary peripheral neuropathy phenotypes are important for
neuronal structure maintenance, axonal transport, nerve signal transduction, and functions related to
the cellular integrity. Identifying the molecular basis of hereditary peripheral neuropathy and studying
the relevant genes and their functions is important to understand the pathophysiological mechanisms
of these neurodegenerative disorders, as well as the processes involved in the normal development
and function of the peripheral nervous system. These advances and the better understanding of the
pathogenesis of peripheral neuropathies represent a challenge for the diagnoses and managements of
hereditary peripheral neuropathy patients in developing future supportive and curative therapies.
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Table 1. Classification of Hereditary Peripheral Neuropathies and

Causative Genes

Table 1. Classification of Hereditary Peripheral Neuropathies and

Causative Genes (Continue)

Disease Gene Locus Disease Gene Locus
HMSN | (CMT1) X—linked HMSN (CMTX)
CMT1A PMP-22 17p11.2-12 CMTX1 GJBT Xa13.1
(duplication/ CMTX2 unknown Xq 22.2
point mutations) CMTX3 unknown X026.3—q27.1
CMT1B MPZ/PO 1922 CMTX4 Chowchock unknown X 924—q26.1
CMTIC LITAF/SIMPLE 16p13 syndrome
CMT1D EGRZ/Krox20 10021-22 CMTX5 unknown Xqg21.32—q24
CMT1F NEFL 8921 Intermediate CMT
HMSN Il (CMT2) DI-CMTA unknown 10024.1-025.1
CMT2A MFN2 1p33-36 DI-CMTB aynamin 2 19912—-q13.2
KIF1B 1p33—-36 DI-CMTC YARS 1p34-p35
CMT2B RAB7 3913-0g22 DI-CMTD MPZ 1922
CMT2C unknown 12023—-024 HMSN: Other types
CMT2D GARS 7p15 HNPP PMP-22 17p11.2-12
CMT2E NEFL 8p21 (deletion/point
CMT2F HSPB1 (HSP27) 7911-g21 mutations)
CMT2G unknown 12g12-13.3 Neuropathy with hearing connexin =31 1p35.1
CMT2H/K GDAPT 8g13-21.1 impairment (GJB3)
CMT 21/J MPZ 1022-23 Hypomyelinating neuropathy ARGHEF 10 8p23
CMT2L HSPB8/HSP22 12024.3 without clinical symptoms
HMSN Il (CMT3; DSS) HMN (distal HMN)
CMT 3A (DSS) PMP-22 17p11.2-12 Distal HMN | unknown
CMT 3B MPZ 1g22-23 Distal HMN I HSP22 12024.3
CMT 3C unknown 8923—qe4 Distal HMN I unknown, telomeric 11913
DSS-EGR EGRZ2 10g21-22 to /IGHMBP2
C MT 3D or CMT 4F periaxin 19913.1. g13.2 Distal HMN IV unknown 11913
HMSN IV (CMT4) Distal HMN V (HMN 5A) GARS 7p15
CMT 4A GDAPT 8g13-21.1 Distal HMN V- Silver's BSCL2, seipin 11g12.q14
CMT 4B-1 MTMR2 11922 syndrome (HMN 5B)
CMT 4B-2 MTMR13/5BF2 11p15 Distal HMN VI (SMARD1) IGHMBP2 11913.2-13.4
CMT 4C KIAAT1985 502333 Distal HMN VIl B aynactin 2p13
CMT 4D (HSMN-Lom) NDRG1 8q24.3 Distal HMN VII A unknown 2q14
CMT 4E EGRZ2 10g 21.1-22 17p Dist. HMN ALS4 SETX 9q34
CMT 4F periaxin 19913.1-q13.3 Distal HMN—J unknown 9p21.1—p12
CMT 4G (Russe) unknown 10023.2 Cong. distal SMA unknown 12023—-024
CMT 4H unknown 12p11.21 X—linked distal HMN unknown Xg13—g21
CMT 4J FIG4 621 HSP27 7q11-21
CCFDN CTDP1 18023 HSN
CMT4C1 or AR CMT 2B1 lamin A/C 1g21.2—g21.3 HSN | SPTLCT 9g22.1-q22.3
CMT4C2 or AR—CMT 2C unknown 8921.3 HSN 1B associated unknown 3p22—p24
or AR CMT 2H ARC 92/ACIDT with cough
CMT4C3 Or AR CMT2B2 (MED 25) 19913.3 and gastroesophageal reflux
CMT4C4 Or AR CMT 2K GDAPT 8g13-21.1 (GER)
HMSN V HSN I HSN 2 12p13.33
CMT (AD) with pyramidal mitofusin 2 1p36.2 HSN Il or Riley—Day IKBKAP 9931
features (HMSN V) (MFN2) syndrome
HMSN VI HSN IV TRKA/NGF 1g21-g22
CMT with optic atrophy MFN2 1p36.2 (NTRK1)
(HMSN VI or CMT 6) HSN V TRKA/NGF 1g21-g22
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