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Background : Myotonic dystrophy is the most common type of muscular dystrophy affecting adults, associated with
the expansion of triplet repeat DNA sequences. A hallmark of the inherited disease with trinucleotide repeat DNA
expansion is the clinical and genetic anticipation. The copy numbers of the CTG repeat are known to be related to the
severity and the onset age of clinical symptoms. Methods: The copy numbers of the CTG repeats were determined
using PCR amplification and Southern blotting. The clinical manisfestations of 34 patients from 14 families who had
the CTG repeat expansion were evaluated based on the muscular disability rating scale and the electrophysiological
study. Results: There was a significant positive correlation between the clinical scores and the size of the amplifica-
tion of trinucleotide repeat, and a negative correlation with the age of onset. In 9 patients with copy numbers of CTG
repeats between 61 and 100, 8 cases were asymptomatic and myotonic discharges were not seen in 71% of patients.
Larger expanded bands, earlier onset, and worse symptoms were evident with each successive generation. Conclusions
: Molecular genetic analysis with CTG repeat expansion might be useful in the detection and the genetic counseling of
myotonic dystrophy patients.
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(3) Muscular disability rating scale (MDRS)
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pH 7.5)0 OO0 0O0O 20 (0.075M NacCl, 0.024M
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J Kor Neurol Ass / Volume 17 / July, 1999

oo00 o000 obooo ctcuobooo ooo oo

00 0000 00D 0000 000 o0oooo ooo
O 00 primerd0 1la: 5 -GGAGGATGGAA-
CACGGACGG-3', 1b: 5'-CAGAGCAGGGCGTCAT-
GCACA-3' 0 primer 2: 5 -GAAGGGTCCTTG-
TAGCCGGGAA-3'0 00OO0O0O0O. O primer setd
sense strand primerd T4 polynucleotide kinase
0 0O0oO0 [Y-32P]JATPO 5'-end labelingd 00O
0. 00 000 primer 10 pmole, 10x kinase
buffer 0.50, [Y -32P]ATP 20, H20 0.50, T4
kinase 0.50 (10 units) O0O0O0O OO OO OO0
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Table 1. CTG repeat sizes(bp) and numbers(n) of 34 myctonic
dystrophy patients. (CTG)n: number of CTG repeat;

bp: base pair.
Mae Female Total
Number 21 13 34
Age 37.0+ 4.0 383+ 55 37.5+ 3.2
Allele(bp) 1230.3+ 225.8 925.9+ 205.6 1124.2+ 159.7
(CTG)n 368.0+ 75.8 273.5+ 68.6 331.9+ 535

Table 2. Correlation between clinical severity by MDRS
scores and CTG repeat numbers in myotonic dystro-
phy. MDRS: Muscular disability rating scale;
(CTG)n: number of CTG repeat.
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Table 3. Relationship between myotonic discharge and CTG
expansion. EMG: electromyography; (CTG)n: num -

ber of CTG repeat.
(CTG)n 61-100 101-250 251-500  501-1600
EMG(+) 2(29%) 9(100%) 9(100%) 6 (100%)
EMG(-) 5 (71%) 0 0 0
not done 2 0 1 0
Total 9 9 10 6

Table 4. Comparison of the CTG repeat numbers in paternal
and maternal transmissions without congenital
myotonic dystrophy. (CTG)n: number of CTG repeat.

(CTG)n Paternal Materna Total
Parent’s size 106.7 138.3 116.2
Offspring’s size 315.7 3733 333.0
Generational change 209.0 235.0 216.8
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Figure 1. Relationship between CTG trinucleotide expansion
and clinical disease scores as MDRS in myotonic
dystrophy patients. Logarithmic scales on X-axis.
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2. 00 OO (age of onset)d CTG OO OO
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00 00d (r=-.680; p<.001).
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01400000000 700, 00000 30000
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000 0000 00 D00 ODO00oooD (Table 4).
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Figure 2. Correlation between age of onset and CTG expan -
sion in 34 myotonic dystrophy patients, plotted
against CTG repeat number. Logarithmic scales on
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Figure 3. Pedigree and Southern blot analysis of the family with typical(A) and atypical(B) anticipation. The pedigree illustrates
affected males(black squares) and females(black circles). Normal members of the family showed open squares and circles.
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