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[Abstract] Background Spinocerebellar ataxia type 2 (SCA2) is an autosomal dominant genetic
disease characterized by cerebellar ataxia, ophthalmoplegia, slow saccade, hyporeflexia, action tremor,
cognitive decline and peripheral neuropathy. The brain MRI shows obvious atrophy of cerebellum and
brainstem, indicating typical change of olivopontocerebellar atrophy. SCA2 is caused by an expanded
cytosine -adenine - guanine (CAG) trinucleotide repeat in the encoding region of ATXN2. The normal CAG
repeats range from 13 to 31, and ataxic phenotype occurs when the repeats are more than 34. This study
focused on the clinical and imaging features of 5 SCA2 families confirmed by genetic testing. The
correlation between phenotype and genotype was analyzed. Methods The pathological CAG triplet repeat
expansions of SCA1-3, 6, 7, 17 and dentatorubral-pallidoluysian atrophy (DRPLA) genes were analyzed in
the probands of 708 autosomal dominant SCA families and 119 sporadic SCA cases. The CAG repeat of
ATXN2 gene was amplified by polymerase chain reaction (PCR) and agarose gel electrophoresis. Fragment
analysis based on CEQ8000 sequencer were applied to analyze expanded alleles. Results Expanded CAG
repeats of ATXN2 gene were detected in 45 probands of SCA2 families. Most of the patients manifested
with the typical clinical features of SCA2 such as cerebellar ataxia, ophthalmoplegia, slow saccade and
hyporeflexia. Some of them also associated with action tremor. The brain MRI showed obvious atrophy of
cerebellum and brainstem. The correlation between clinical features and CAG repeat of ATXN2 gene was

studied carefully in 5 families. Conclusion Genetic analysis provides the basis for the diagnosis of SCA2.
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Clinical and neuroimaging features are very helpful in the diagnosis and differential diagnosis of this

disease. For the identification of cases carrying intermediate allele, it is important to combine clinical,

imaging features with dynamic mutation analysis in the affected cases within the family.

[Key words)

Spinocerebellar ataxias;

imaging

Trinucleotide repeats;

Nucleotides;  Magnetic resonance

This study was supported by Grant Awarded from Ministry of Health Foundation of China and Grant

Awarded from Science and Technology Committee of Beijing.

1AL PR B /N I 3L 5 R (SCA) B2 — s 2
Fofr 2 355 0 9] S Y (1 G £ A B PR 38t A PR PR B 22
FGARAT MR Y, P R R N i O Ok 2 Y
(SCA2) I I PR 7 AiE Bk 6 55 2R PR 46, 38 1A 8 ) B
i K AR A 2 2R 2 R Bl R LR R S
SFPUBL S IS ] R A 22 AN HE R AR RAEAR o Pulst
45 1996 4E 28 vi B AR 15 SCA2 SE N g HoE o T
12q24.1, K JE 2} 130 kb, 45 25 408 F 5 I & B
FL 570 575 1 A0 5 i s 0 - R MRS - B IEERS (CAG) =
%A R T 7 4 58 B0 R SCA2 M BUR R
IEH CAGEEWHCN13~31IK, HELERE N >
34 L EF RN AR H A UE R B s ol A
55 4 22 8 A8 5 BT 5% P 0 A AR URAE Y 5 B SCA2 K &
JEE I PR 3% TR0 e 2 B AR 2R RRAE UEAT 43 T, A
Il R A2 W 5 5008 T 4 R 1

X&RE57*

— W4

F Bt 2005-2011 4 H: i 4 827 il m K112 SCA
BH LTS 708 B F G o 1R B M L M SCA R R e
HE# A1 119 Bl PRALE SCA W R o o WUE s B
KR AE WY 20 ~ 40 5 J0 B A% R B3R B 45 O
AR HEBR 1S P RG S 259 b B 5 TR M IR TS SRR
15 L 32 T HE R 5 R JC SR s, ACBE S AR I R

TS
MR
LAEARCRSE SR B E KRR SN bk

15 ml, J5 B 50 BN 3.89% % R 4 0 B , % FH A v
19 A {5 DN A $2& Bk 2 HUE [N 41 DNA .

2.SCA2 HEH CAG =BT MREL AN R
P SCA2 FEHN A 1 /b8 F CAG A F BEwWil 5 411,
A B R ARG R A w5197 41, 1E 19
519 (F 51 %) )7 % :5-TTT GGT AGC AAC GGC
AAC-37 L 5 (R51#9)) )7 41 :5-CGG GCT TGC
GGA CAT TGG-3". H A Wik i i (PCR) & & 23t

25 wl, 2R 5 B ¥ i A dNTPs 2.50 mmol.2 x GC
Buffer I 12.50 wl. 51 %145 5 pmol . A2 DNA 100 ng
Ml r-Taq 1 U, INKHNFE 2 25 pls SR 25 F R 94 °C Hil
A5 5 min, 94 C 30 s.58 C 30s.72 C 45 s, H:4F
359,72 CHEf 10 min. PCR ™3 7= 4 LUK 43
B 3% 1 B AR B BE K L UK, T 100V OHL R HLIK
50 min, XF B2 AN HL UK S5l B A0 E AR A iE AT B
YA LUK R Bear i (8 1) .

3EETF EWE BRI A Bt 2 A~
VK S5 ML RE G AT i — 20 B WK . R
JEARIE M13 2K ot i B vk 647 PCR A, 51 9% 5143
& M13-F 519 7780 (s iml 5190 573 hn M13 51 9 7751 -
5-CAC GAC GTT GTA AAA CGA + JZIa1 5 #)-3) il
2 DA AR IC I M13 519 ¥ 51 (57- CAC GAC GTT
GTAAAAACGAC-37), ¥l BgE TAY TREAR
IR 55 47 BR 28 |14 B, BAJCIE 1 519 (F 5190) 17 41 .
PCR WA 2 25 wl, KA dNTPs 2.50 mmol .2 x
GC Buffer I 12.50 wl.Primer-R 5 pmol.Primer-M13
2 pmol .Primer-F-M13 1.50 pmol &4 DNA 100 ng #l
r-Taq 1 U, JIK#b 78 %2 25 plo R 3 [E Beckman
Coulter 28 & £ 77 1) CEQ-8000 #% i 43 X X} PCR 4™
W AT R BEA T B 20 wl FEmERE , DL 0.25 wl
CEQ DNA Size Standard kit-600 J BEVE 5 E P #x
1wl SCA2-PCR ¥ ¥4 = WiR 2] . BAE . T 72 )7 i
FTHLIK 3 8, 43 B 4% 1 o0 B 4048 TR 5K 50 C i,
90 CAEME 120 s,2 kVHLE T AFA 30 s, K5
4.80 kV HLHE R HLPK 70 min, 5% F #0509 20 B 2 Kok
11 1 By i ot it 4

# ®

25 L BRI 5 7, 827 Al R 412 SCA B &
45 Bl (R B AN F K R ) #4570 7 @ 1 SCA2 B
CAG =BT E LT Y, 8 b 5 6 % R ek #
(Aol AR E LV 4 B4t B8 HIR X BRTE A
Al st ¥ R DU ) BEAT I PR 3 Y K g R 5 AR A



o AR M 28 B 5 2013 4F 6 H 85 136545 6

Chin J Contemp Neurol Neurosurg, June 2013, Vol. 13, No. 6 . 527 .

Basepair M 1 2 3 4 5 6 7 8
(bp)

2000
1000\
750 —
500 —

250 —

100 —

M: DNA marker 1-14: some probands of SCA2 families 15: positive control
1 BRIRBREE I v Uk R, B 2 0 10 VKGE 43 5 HH B 2 A UK AT, HEAR K

AL BT A VK AR
Figure 1

9 10 11 12 13 14 15 jj

Agarose gel electrophoresis. Lane 2 and 10 appear two
electrophoresis bands, and the others only appear one electrophoresis band.
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cerebellum in proband of Z family (arrows indicate, Panel 2e).
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Figure 2 Brain MRI findings. Sagittal
TWI  showed atrophy  of
cerebellum and brainstem in proband of
H family (arrows indicate, Panel 2a).
Sagittal ~ TaWI
brainstem and cerebellum in proband of
W family (arrows indicate, Panel 2b).
Sagittal T'WI showed obvious atrophy of
brainstem and cerebellum in proband of
L family (arrows indicate, Panel 2c).
Sagittal ~ T\WI atrophy  of

obvious

showed  atrophy  of

showed

brainstem and cerebellum in proband of B family (arrows indicate, Panel 2d). Sagittal T/WI showed obvious atrophy of brainstem and
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Figure 3 The CAG repeats of SCA2 gene by fragment analysis (black arrow indicates short fragment repeat, and
red arrow indicates long fragment repeat) in proband of H family.

17500 +
[ 370.36
_ §
15000 + SCA2
12500 +
E E
% 10000 +
w -
o -
g i
@ L
2 7500 +
= b
E .
= L
5000 +
2500 +
: s 3 L7 0 30 @0 & ) 500
O & p— . 4. 4 e 4 L A . Tt | Lo e B ol A oy L " -
T T T T T T
300 325 350 375 400 475 500

Size (nt)
4 WRFRIGUEH SCA2 I CAG =M AF R A2 7 BE /AT K /R, CAG B A UK 17/36 IR (R (LR LR i
BEA, aafikn KA BEEL)
Figure 4 The CAG repeats of SCA2 gene by fragment analysis (black arrow indicates short fragment repeat, and
red arrow indicates long fragment repeat) in proband of W family.
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Figure 5 The CAG repeats of SCA2 gene by fragment analysis (black arrow indicates short fragment repeat, and
red arrow indicates long fragment repeat) in proband of L family.
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Figure 6 The CAG repeats of SCA2 gene by fragment analysis (black arrow indicates short fragment repeat, and
red arrow indicates long fragment repeat) in proband of B family.
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Figure 7 The CAG repeats of SCA2 gene by fragment analysis (black arrow indicates short fragment repeat, and
red arrow indicates long fragment repeat) in proband of Z family.
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