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[Abstract] Objective To estimate the accuracy and stability of capillary electrophoresis fragment
analysis and clone sequencing in detecting dynamic mutations of spinocerebellar ataxia (SCA). Methods
Capillary electrophoresis fragment analysis and clone sequencing were used in detecting trinucleotide
repeated sequence of 14 SCA patients (3 cases of SCA2, 2 cases of SCA7, 7 cases of SCA8 and 2 cases of
SCA17). Results Capillary electrophoresis fragment analysis of 3 SCA2 cases showed the expanded
cytosine-adenine-guanine (CAG) repeats were 31, 30 and 32, and the copy numbers of 3 clone sequencing
for 3 colonies in each case were 37/40/40, 37/38/39 and 38/39/40 respectively. Capillary electrophoresis
fragment analysis of 2 SCA7 cases showed the expanded CAG repeats were 57 and 34, and the copy

numbers of repeats were 69, 74, 75 in 3 colonies of one case, and was 45 in the other case. For the 7
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SCA8 cases with the expanded cytosine-thymine-adenine (CTA)/cytosine-thymine-guanine (CTG) repeats of
99, 111, 104, 92, 89, 104 and 75, the results of clone sequencing were 97, 116, 104, 90, 90, 102 and 76
respectively. For 2 SCA17 cases with the short/expanded CAG repeats of 37/50 and 36/45, the results of
clone sequencing were 51/50/52 and 45/44 for 3 and 2 colonies. Conclusions Although the higher
mobility of polymerase chain reaction (PCR) products containing dynamic mutation in the capillary
electrophoresis fragment analysis might cause the deviation for analysis of copy numbers, the deviation was
predictable and the results were repeatable. The clone sequencing results showed obvious instability,
especially for SCA2 and SCA7 genes, which might owing to their simple CAG repeats. Consequently, clone

sequencing is not suited for detection of dynamic mutation, not to mention the quantitative criteria of
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dynamic mutation sequencing.
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Table 1.
and clone sequencing

F®1 SCA2.SCA7.SCA8FNSCAI7 KR KL B AN L Ik B9 Jr B4 A 0 o g ) e 45 2R
Results of expanded repeats numbers of SCA2, SCA7, SCA8 and SCAI7 genes detected by capillary electrophoresis

Repeats number detected by Repeats number detected

Long amplicon: 75 Long amplicon: 76

SCA17 A20-33 Short amplicon: 37

Long amplicon: 50

A19-45 Short amplicon: 36 Short amplicon: 36/35

Long amplicon: 45 Long amplicon: 45/44

Short amplicon: 37/36/36

Long amplicon: 51/50/52

Gene No. I e e Repeats composition of clone sequencing
SCA2 A15-71 Long amplicon: 31 Long amplicon: 37/40/40  Long amplicon: (CAG) 37/ (CAG) 40 / (CAG) 38 (CAA) 2
A15-25 Long amplicon: 30 Long amplicon: 37/38/39  Long amplicon: (CAG) 19 (CGG) (CAG) 17 (CCG) (CAG) / (CAG) 37 (CCG)
(CAG)/(CAG) 6 (CTG) (CAG) 32 (CCG) (CAG)
A16-9 Long amplicon: 32 Long amplicon: 38/39/40  Long amplicon: (CAG) 37 (CCG) (CAG) / (CAG) 39/ (CAG) 40
SCA7 A20-13 Long amplicon: 57 Long amplicon: 85 Long amplicon: (CAG) 85
The first gel slices
A20-13 Long amplicon: 57 Long amplicon: 69/74/75  Long amplicon: (CAG) 69 / (CAG) 74 / (CAG) 62 (TAG) (CAG) 12
The second gel slices
A20-13-2 Long amplicon: 34 Long amplicon: 45 Long amplicon: (CAG) 29 (CTG) (CAG) 16
SCA8 Al1-22 Short amplicon: 20 Short amplicon: 17 Short amplicon: (CTA) 9 (CTG) 8
Long amplicon: 99 Long amplicon: 97 Long amplicon: (CTA) 7 (CTG) 90
Al-22-2 Short amplicon: 25 Short amplicon: 23 Short amplicon: (CTA) 11 (CTG) 12
Long amplicon: 111 Long amplicon: 116 Long amplicon: (CTA) 8 (CTG) 98
A6-T72 Short amplicon: 31 Short amplicon: 29 Short amplicon: (CTA) 9 (CTG) 20
Long amplicon: 104 Long amplicon: 104 Long amplicon: (CTA) 7 (CTG) 97
A7-11 Short amplicon: 29 Short amplicon: 27 Short amplicon: (CTA) 9 (CTG) 18
Long amplicon: 92 Long amplicon: 90 Long amplicon: (CTA) 9 (CTG) 82
A9-19 Short amplicon: 24 Short amplicon: 22 Short amplicon: (CTA) 10 (CTG) 12
Long amplicon: 89 Long amplicon: 90 Long amplicon: (CTA) 9 (CTG) 8
A9-52 Short amplicon: 29 Short amplicon: 27 Short amplicon: (CTA) 9 (CTG)
Long amplicon: 104 Long amplicon: 102 Long amplicon: (CTA) 7 (CTG) 95
A6-13 Short amplicon: 20 Short amplicon: 18 8 (CTG) 10

(CTA)
Short amplicon: (CTA)
Long amplicon: (CTA) 11 (CTG) 65

Sh()rtdmph(on( G)3 (CAA) 3 (CAG) 9 (CAA) (CAG) (CAA) (CAG) 17 (CAA)
(CAG)/ (CAG) 3 (CAA) 3 (CAG) 8 (CAA) (CAG) (CAA) (CAG) 17 (CAA) (CAG)/
(CAG) 3 (CAA) 3 (CAG) 9 (CAA) (CAG) (CAA) (CAG) 16 (CAA) (CAG)

Long amplicon: (CAG) 3 (CAA) 3 (CAG) 43 (CAA) (CAG) / (CAG) 3 (CAA) 3
(CAG) 42 (CAA) (CAG)/ (CAG) 3 (CAA) 4 (CAG) (CGG) (CAG) 41 (CAA) (CAG)
Short amplicon: (CAG) 3 (CAA) 3 (CAG) 9 (CAA) (CAG) (CAA) (CAG) 15 (TAG)
(CAA) (CAG) / (CAG) 3 (CAA) 3 (CAG) 9 (CAA) (CAG) (CAA) (CAG) 15 (CAA)
(CAG)

Long amplicon: (CAG) 3 (CAA) 3 (CAG) 8 (CAA) (CAG) (CAA) (CAG) 26 (CAA)
(CAG) / (CAG) 3 (CAA) 3 (CAG) 8 (CAA) (CAG) (CAA) (CAG) 25 (CAA) (CAG)

adenine , If W% B - Jf fi 1% 1 - i T2 04y

SCA, spinocerebellar ataxia, B 8 /MK 3£ 55 2 ; CAG, cytosine-adenine-guanine , Ifd W% I - R 205 - S IEE14  CA A, cytosine-adenine-adenine,, Jifl 1%
WE - i 52 % - IR IS 5 CG G, cytosine-guanine-guanine, fifl B4 E - & 5204 - 15
cytosine-thymine-guanine, [itl B BE - I i % BE - & 0% TAG, thymine-adenine-guanine , I i 9% B - I I 0% - 5 0% 5 CTA, cytosine -thymine -

B4 5 CCG, cytosine-cytosine-guanine , Ifd 1 BE - Jifg W5 1% - 5 B 5 TG,
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Figure 1 Capillary electrophoresis of SCA2 gene. Normal
amplicon showed a single sharp main peak (black arrow indicates)
and expanded repeats showed a cluster of low claw-shaped peak (red
arrow indicates).
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