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Case 18-2006: A 57-Year—0Old Woman with Numbness and Weakness of the Feet and Legs
(New England Journal of Medicine 2006;354:2584-92)
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Consider Charcot-Marie-Tooth
disease Type 1; evaluate family
members; genetic testing
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Table 1. Pathophysiology and Genetics of Charcot-Marie-Tooth Disease.
Charcot-Marie-
Tooth Disease Physiology Inheritance Locus Gene* Miscellaneous

Type 1A Demyelination Autosomal dominant 17pll.2 PMP22 Most common type of
Charcot-Marie-Tooth
disease

Type 1B Demyelination Autosomal dominant 1q22 MPZ

Type 1C Demyelination Autosomal dominant 16pl3.1-pl2.3 LITAF

Type 1D Demyelination Autosomal dominant 10q21.1-q22.1 EGR2

Type 2A1 Axonal Autosomal dominant 1p35-36 KIF1B

Type 2A2 Axonal Autosomal dominant p35-36 MFN2

Type 2B Axonal Autosomal dominant 3q21 RAB7 Foot ulcers common

Type 2C Axonal Autosomal dominant 12q24 Unknown  Involvement of diaphragm and
vocal cords

Type 2D Axonal Autosomal dominant 7p15 GARS Hands affected worse than feet

Type 2E Axonal Autosomal dominant 8p21 NEFL

Type 2F Axonal Autosomal dominant 7q11-q21 HSPB1

Type 2 Axonal Autosomal dominant 1q22 MPZ (CMT21) Pupillary involvement

Type 3A Demyelination Autosomal dominant 17pll.2 PMP22 Dejerine-Sottas disease
(severe congenital
hypemyelination)

Type 3B Demyelination Autosomal dominant 1q22 MPZ

Type 3C Demyelination Autosomal dominant 10q21.1-q22.1 EGR2

Type 4A Axonal or Demyelination ~ Autosomal recessive 8gql3-21.1 GDAP1

Type 4B1 Axonal or Demyelination ~ Autosomal recessive 11q22 MTMR2

Type 4B2 Axonal or Demyelination ~ Autosomal recessive 11pl5 MTMR13

Type 4C Axonal or Demyelination ~ Autosomal recessive 5q32 Unknown

Type 4D Axonal or Demyelination ~ Autosomal recessive 8q24 NDRG1

Type 4E Axonal or Demyelination ~ Autosomal recessive 10q21.1-q22.1 EGR2

Type 4F Axonal or Demyelination  Autosomal recessive 19q13 PRX

TypeX Axonal or Demyelination X-linked Xql3.1 GJB1
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Figure 2. Structure and Function of the Myelin Protein
Zero (MPZ) Gene.

Myelin protein zero is a member of the immunoglobu-
lin superfamily. It has distinct extracellular, transmem-
brane, and intracellular domains (Panel A). It has 218
amino acids — an initial 29 amino acids cleaved before
insertion into the membrane, an immunoglobulin-like
extracellular domain containing 124 amino acids, a
transmembrane domain containing 25 amino acids,
and a cytoplasmic domain of 69 amino acids. Itis
post-translationally modified to add a single oligosac-
charide in the extracellular domain and many other
groups (e.g., sulfate, acyl, and phosphate). Myelin pro-
tein zero forms homotetrameric structures (Panel B),
which in turn form homophilic bonds across the extra-
cellular space. In essence, myelin protein zero func-
tions as an adhesion molecule by forming doughnut-
like homotetramers within the plane of the membrane.
These interact homophilically with an analogous
doughnut on the opposite membrane to provide inter-
membrane adhesion. The latter is essential for com-
paction of myelin; mice lacking myelin protein zero
show early failure of membrane compaction. Activity
of the cytoplasmic demain (and a protein kinase C do-
main) is necessary for the adhesive properties of myelin
protein zero. It alse functions in the regulation of my-
elinogenesis, through a myelin protein zero—triggered
signal cascade. Mutations that affect the adhesive func
tion produce severe, early-onset neuropathy, whereas
those that affect the signaling function are associated
with milder, late-onset disease.




