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Charcot-Marie-Tooth type 1A Patient with a Novel Frame Shift Mutation
(Ala106fs) in the PMP22 Gene
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Charcot-Marie-Tooth disease (CMT) with hearing impairment is a clinically distinct rare entity described in a few
families, usually with a demyelinating neuropathy. The molecular basis for this disease has not been established with
certainty. Audiological evaluation has revealed auditory neuropathy in the affected individual. We report a CMT1A family
with sensorineural hearing loss and a novel frame shift mutation Alal06fs (318delT) in the PMP22 gene.
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Table 1. Nerve conduction studies (NCS) of right upper and
lower extremities in the CMTIA patient with a novel frame
shift mutation (Alal06fs) in the PMP22 gene

NCS Variable Value
. DML (ms) 6.3

Median motor
(wrist-elbow) CMAP (mV) 10.0
wrist-elbow

MNCV (m/s) 29.5

DML (ms) 6.1
Ulnar motor
(wrist-clbow) CMAP (mV) 2.7
wrist-elbow

MNCV (m/s) 28.7

DML (ms) ND
Peroneal motor

CMAP (mV) ND
(ankle-knee)

MNCV (m/s) ND

DML ND
Post. tibial (ms)

CMAP (mV) ND
(ankle-knee)

MNCV (m/s) ND
Median sensory SNAP (uV) ND
(finger-wrist) SNCV (m/s) ND
Ulnar sensory SNAP (nV) ND
(finger-wrist) SNCV (m/s) ND
Sural SNAP (nV) ND
ural nerve

SNCV (m/s) ND

DML; distal motor latency, CMAP; compound muscle action
potential, MNCV; motor nerve conduction velocity, SNAP;
sensory nerve action potential, SNCV; sensory nerve conduction
velocity, ND; not determined
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H- reflexe #2=]2] 23kt Table 1). = AAMIA =
A7 AEEAe] SFFoA Aded 53] 1
FeelA ezt A st rHEFg. 1.

H| 5217 224 HAME § 23} semithine section®l] 4]
ofF Aol A2 FFAIEA TR Hot o] A
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3 gk F2E A AAARE A AR ==
Al onion bulb formation®] &% At} A7 27 AL
(teased fiber preparation)oll A& 4% 3Hremye—
lination) @} 29| §-2%] H]$(focal thickening of myelin
sheath)7} s o] &4z DA W 5o 2719 o
28134
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o7t BRE AT FAAAAIA E Skxpe) e FA
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PMP22 f317ke] Edol & #akar] f1siA PMP22
FrA2ke] exon % Q1A intron 915 PCR o2 &
35 5 A7IAEE BAEte] FAAS] EdRelE A
SR A= PMP22 - Ake] 4 exone] dek
F-9loll $Ixek= 106" o} :=4k2] alanineS A sHE
codon®l GCTellA T7F A4 =o{(318delT) 1 % F %4
% 3 DNA codon®| shup¥ ko g XA frame
shift7b ¥ A& g1e = AUATHFig. 2-A). & At
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Figure 1. Audiogram acquired on the patient reveal symmetric
sensorineural hearing loss. The deficit is greatest at high
frequencies, with less involvement of the low and mid
frequencies. Right ear (red) air conduction=0; bone conduction
=<; masked=[. Left ear (blue) air conduction=X; bone
conduction=">>; masked=1].
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Figure 2. Sequencing analysis of Alal06fs mutation in PMP22 gene. (A) Sequencing analysis. Exon 4 region of PMP22 is amplified
by the PCR method and sequenced by automatic sequencing analyzer (ABI 3700). The 106th codon is GCT encoding alanine in
normal sample, whereas, T codon is deleted in the patient. Green lines: adenosine residues (A); blue lines: cytosine (C); black lines:
guanine (G); red lines: thymine (T). (B) Alteration of amino acids sequence in Alal06fs mutant allele. The mutant allele produces a
prematured short polypeptide due to an early appearance of stop codon. Nts; nucleotide sequence, AAs; amino acid sequence, *; stop

codon.
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Frame shift E¢Woli= DNAS HA] 34 F mis-
pairing & strand slippage® ¢138lo] 2A3l=0),
mispairing< YWk 0 2 EA 529 9 E]l = (nucleotide)
7+ Al whEo A= A A dojub, strand slippage
+ 7Fh(strand)©] Pl12e]F] 0= 1% slippage’t Lol
o] MR 7hebe] shu = 1 o] ie] V7 HEY
Uzt FEj2 oA AlAsre] dojuA =& 2gellA]
A o8 @k o QlelA F7Haddition) i 2
2l(deletion)¥ frame shift mutation®] WHEo1d 4= L
o} PMP22 fd 2ol 4] 218 frame shift E¢1H0] =
CMTIA ¥t oly2} hereditary neuropathy with liability
to pressure palsies (HNPP) Ao = Hai% il ¢)
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FApe] Bdwol: T2 PMP22 FA1e] AEAe] A
TRt ] AA F-2lol fAskar =] v,
el FELe] AA F997F ok 7ke-dl F-9let
oA zpo]7b ek’ o] AL opuk: Sambuughin

r

e
o &
g

i

O

froriz Ao

676 CHRIQIZOBIRIN| 227 62

o

o] AAIEE 714 olelo] w TR Q) 7] He] 2JF 4

7ol & 7 UeS B 2+ ok
ARELE AANAEAE AEdE 0d =l

CMTIA 3ExfollA] o] del] Ha==] g A=

frame shift & o|(Alal06fs) S 21351317100 o] & K

g},

REFERENCES

10.

. Shy ME, Garbern JY, Kamholz J. Hereditary motor and

sensory neuropathies: a biological perspective. Lancet Neurol
2002;1:110-118.

. Roa BB, Garcia CA, Suter U, Kulpa DA, Wise CA, Mueller

J, et al. Charcot-Marie-Tooth disease type 1A. Association
with a spontaneous point mutation in the PMP22 gene. N
Engl J Med 1993;329:96-101.

. Nelis E, Timmerman V, De Jonghe P, Van Broeckhoven C.

Identification of a 5' splice site mutation in the PMP-22 gene
in autosomal dominant Charcot-Marie-Tooth disease type 1.
Hum Mol Genet 1994;3:515-516.

. Berger P, Young P, Suter U. Molecular cell biology of

Charcot-Marie-Tooth disease. Neurogenetics 2002;4:1-15.

. Sambuughin N, de Bantel A, McWilliams S, Sivakumar K.

Deafness and CMT disease associated with a novel four
amino acid deletion in the PMP22 gene. Neurology 2003;
60:506-508.

. Boerkoel CF, Takashima H, Garcia CA, Olney RK, Johnson

J, Berry K, et al. Charcot-Marie-Tooth disease and related
neuropathies: mutation distribution and genotype-phenotype
correlation. Ann Neurol 2002;51:190-201.

. Kovach MJ, Lin JP, Boyadjiev S, Campbell K, Mazzeo L,

Herman K, et al. A unique point mutation in the PMP22
gene is associated with Charcot-Marie-Tooth disease and
deafness. Am J Hum Genet 1999;64:1580-1593.

. Tonasescu VV, Searby CC, Ionasescu R, Reisin R, Ruggieri

V, Arberas C. Severe Charcot-Marie-Tooth neuropathy type
1A with 1-base pair deletion and frameshift mutation in the
peripheral myelin protein 22 gene. Muscle Nerve 1997;20:
1308-1310.

. Lenssen PP, Gabreels-Festen AA, Valentijn LJ, Jongen PJ,

van Beersum SE, van Engelen BG, et al. Hereditary
neuropathy with liability to pressure palsies. Phenotypic
differences between patients with the common deletion and a
PMP22 frame shift mutation. Brain 1998;121:1451-1458.
Numakura C, Lin C, Ikegami T, Guldberg P, Hayasaka K.
Molecular analysis in Japanese patients with Charcot-
Marie-Tooth disease: DGGE analysis for PMP22, MPZ, and
Cx32/GJB1 mutations. Hum Mutat 2002;20:392-398.



