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Abstract

Objective: The purpose of this study was to report in detail a case of spinocerebellar ataxia type 3 diag-
nosed by PCR + capillary electrophoresis gene detection, so as to enhance the diagnostic understanding
of clinicians. Methods: The clinical data of one adolescent patient with spinocerebellar ataxia type 3
and the results of two different gene tests were analyzed. Results: The proband was a 15-year-old fe-
male with ataxia, tendon hyperreflexia and other clinical symptoms. High-throughput sequencing re-
vealed that the ZFYVE26 gene of the patient had A heterozygous mutation of ¢.7487G>A p.Arg2496GIn.
In addition, genetic detection by PCR + capillary electrophoresis showed that the number of CAG
repeats in ATXN3 gene was 32 and 80, respectively. Conclusion: There are some cross-symptoms
between spinocerebellar ataxia type 3 and hereditary spastic paraplegia in this case, but PCR + ca-
pillary electrophoresis is of great significance in the differential diagnosis of the two diseases.
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1. 5|

BB /N i P 35 25 18 (Spinocerebellar ataxias, SCAs) & — 2 B A F Mt . ML ME M E R 50%, £ 5
WAL, IR R ERIUONAT IR R M s IRERE SRS S [1], N I
21 3 B (Spinocerebellar ataxia type 3, SCA3) & H i WLIIFEAY . SCA3 2 Ytk DL ML, KIHHER
ZERNR, ZAE 20~40 & HIUGARGEIR[2], HAREIGRERAAR 2 50RVE A 512, kX SCA3 i
HEAT R DRRG WU A2 IR 12 T 1) B LA o AT HROE — 191 15 % R I SCA3 38 IR IR B IR/ Wiz i 3
PR [ (R R ARG I 5 SR, Skt — 2D 3 i I PRI X 1252 AR

2. ImPRFEH
2.1. STiEE

B, &, 15%, K “GERAR 3 AR ABt. B3 3 Hui(RAAH BIATE) G RFER 5 5 E A
Fa, BERFBATEN. EHEFERARPDINE, TSR, TEkRLM, L%, A
ToFi. CEM ., B, JEUOKMe . FRE R, TRk BAEE ARG, 2022 457 7 21 HEtig
WhEI 12, ALk “FLBFRiA A7 WEAR.

PR, B EIE R, i, BEIRIER, B, O R, KUME IR, Ik R WL
Ik o

BEAE s e AN, Z#ARRsIER, FAKIER, HAENTLREL, 1 228, 6 MHEA,
1545k, 15 SRR B EWERT. 14 2K, FRHENE, TREeLt. BFEEEEER
12 S B2l “ RGEMATRIE” (BAEANTE), AN TUZERKEBRZER, EARELZ. KDY
Wi “HAEBATEEROLE 1).
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AR A B 156 cm, AH 50 kgo CoTAKCET AR LB R R . WA RGUAIER A B RN
, SIEEW WA, Q2. WAL @A FIWTIEE . AIEE, SR G T, XUHERER
S ZN BN, XHRAKPIRRE, BT S E S . DRI KWLk o e, VUSRI 248 . A ik — 3k
USSR ES, XU S« BRR S Fuit . BREZERAME, BRREZERAME. U ERAE(-), . By FHgEE
SRR, XU 2 B S S AEAE . RUNFE SR I ks, U 5 SEG Ui, OV BRI I ARt XU
IR MR B . BRI, — 7Bk, BEDE, WHE . [RMERGEARE LA R R,

S ERA. BEHEMEM. REM. WL, O, WAk, D2 Bk, 4i4 % B12.
MR, HAEI RS ST . roBElEPiik. DU EAZRZ T TR R WA R 5 . W&
JURF S VEIGEEAGEG  A0M AR AR 1 19 B, BESEPUIR 125, BESRPUE 153, BERPUE 199, HAREE A &
FRPUIR A WS o SKPREILIRFH + SREL(MRI): MU MRI P4 + DWI SR WL 8 55 (L] 2) . SiAE R
HIRFHE(MRI): 1) 306 HEAKCPEREP R Y Tk, 2) MEAEBE AR B . SUHERESLIRIN 98 SIAE
MR 5894 ok W B % . BOMERIERF3(MRI): BoME MR 3945 K WEA#R 5 . DURIE(E): A
JEWL AR ZE/NMEAMENL A/NBAMNRIER B R WA K HEAL, BT MU SFYET R85 5
W92 48%, 58%, 63%, 54%, “FHIHEEZ) 1~2 fi5, KR R RAE, B M (R
J C8. T1 BN MR EAL(IUE): XTI SEP IEH .

! O0—e
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Figure 1. Family diagram of the proband
1. FIEERZREE

Figure 2. Magnetic resonance examination of the proband’s skull

B 2. FiEEXMBILREE

2.2. EEE

REBH JBH L BANE bR A, EDTA Pukt, 7/ EFHNF, FHERmHR - miEEn
7, 522 llumina Sequence Control Software (SCS) Al & 48 fi,  HEAT R BN A YME B 2200
Mo FEDIRGIIZE Fon: B LILBEE ZFYVE26 JEA B ¢.7487G>A p.Arg2496GIn 44848, HiE#H
C.7487G>A p.Arg2496GiIn 3¢ [ F R IEH (I REE (L 3. % 1), BE AR ZFYVE26 A& WARAF (£ 1),
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B HM R LA A0 5 X2 B T AR 3R - e 2 U S 1 2 DRI WU 45 SR i e e ARG 1t 3 A o 2R MEAERE 15
AI(SPG15) (LI 4).

KA L HALE EDTA 421, 4 PCR + B4 LK /71547 3N A RAZ-SCA I R B 5 (12 WA A
T, KGNS R R B SCAS U 3k [ ATXNS HI(CAG)E B 85 5 32 ¥k M 80 ¥k, #54 SCA3 A
RASEAE. SCAL. 2. 6. 7. 8. 10. 12. 17. 36. DRPLA. FRDA M=K ] CAG HE K& T IEH
T . ACEFEIRGI . ATXN3 JERHIFAYE, CAG B & E/Hly 25 A 71 R 5).

. LTI

CTGTGGCCCGTGAGTGT

160 165 170 175
| | | |

AN NN NN NN A\

Figure 3. Whole exon sequencing by targeted capture and high throughput revealed A
heterozygous mutation (antisense chain) of ¢.7487G>A (cytosine > thymine) in the exon
region of ZFYVEZ26, resulting in amino acid alteration p.Arg2496GIn (arginine > glu-
tamine)

E 3. EEZMEFHE - SBETSIETNF, LI ZFYVE2S SMETFXIEE
4L c.7487G>A (BEMEIE > MRRIZIE)NEAETR(R X)), SHEERKT
p.Arg2496GIn (FERER > B RELR)

Table 1. The proband father and mother were tested by targeted capture-high throughput peripheral blood whole exon sequencing
= 1 RIEEGEREELEHER - SBETI/NI M2 FNF A0 E E

FEH] AL AL H AR AL H LR
ZFYVE26 C.7487G>A. T FRAF FeERAR

REEEE

HXER | ACMG
(GRCh37/hg19)| HEREENE | SEmNE HEE B

(EExBRY) ERITR
p.Arg2496Gl e |1 EREAEESY 50 IfEPRAR X
n SE l#bRE15RY(AR) kB8

FS| E2E ®RE

1 |ZFYVE26|NM_015346|chr14:68215286 | c.7487G>A

Figure 4. Gene detection results from whole-exome sequencing of peripheral blood from the patient
4. BEIIEMEINEFNFHEERNLER
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Figure 5. Detection results of the SCA3 gene in the father of the proband using PCR combined with capillary electrophoresis
[E 5. SFIEERFEE PCR + EME KN SCA3 EERIHMLER
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3. Wig

BB /NI P 35 25 18 (Spinocerebellar ataxias, SCAS) & — R A8 7 - EAEGBE . /M T4 R
G AL M IRAT MR [1] o AR 0% B R BT 7E Yo Ak 1) 2 AL AN [H], ¥4 SCAs AT 402y SCAL-SCA40 %5 40 Fh
WAL, SCAs HIAER BT LR L)y 3/10 73, Hrh SCA3 (H#K A Machado-Joseph disease, MID) /& 4= Bk % H W,
(O BB /N P L DR R R Y, HOELCA i B (b stk £, 7E R BT SCA HR IR A2 %60 50%~72.5% [3] [4]-

SCA3 JE[R AR T- et fhk 14932.1, EEF ML F CAG = HIRMEEY w4, 125 ATXN3
KL 2 1Y) ataxin-3 & 15 R Hk i ) S A8 U W (poly Q) IR B 1) St 35 1 51 A %0, EXT It SCA3 FIRR N R
BREBR RN, WET A RR R S F55%[5] [6]. SCA3 3 Hilfk PR & HEAT P /M v 3L 5% 251 ,
NG RSN RAEIR . HEARHRAE . HRAE . M RIS AE, 4G B IRIRRHE, T LUK SCA3 B# /3 A 5
AR JLPER AL, UUaK BEAS AL, R ER AR AR . ISR AR I AR AL 7], TR R
HIGARER, ARSI AE LN A sl B LA 0 R AR e, I L 40 R0 35 e PR R I mT 5 Jok A 1 2
PEEURE (Hereditary spastic paraplegia, HSP)fA{EHE &, 1M & #1%12 4 HSP [6] [8] [9]. 1% &3 M PRARAE 32 2
ST TURE, BN BRI A W, XOE N, PHRTE, S B S BN SR, AT R -
re B B 4 B R s PR 2R AR 15 AL, HIR BRI T H BRI R — R G R, HAUE R
A, {H HSP15 i e tafhBathisiftt, HRiZp—RELFAEEENI TR, B# %% SCA B RES
Rl 46 R En SCA3 FUw HE R ATXNS [FI(CAG)E K55I 32 ¥ I 80 YK, 1 1E# N1% 7 41 (1) 58 52 1AL
J& 10~44 X, %€ SCA3 HEE B# XK AR & SCA3 # otk kit 7, 3 HEFH N CAG &
B 7L Kk, R H BT AR I GG RRIL, MiE#H CAG RN Z, HT 15 &Il e
W, WFEFA SCA3 TETARH CAG HEE 7 HIRILH R (1 35, R0 R 8 K TR 2 A PR Bt A% Lo
#[2] [10]-

BEE AT 7 5IME BRRN TR AR RA R ER, WFHEAREEAN AR, HhmiiE
I B AR g T i DRUAS W LA W B W AR [ 2 3t — 542 W R 5 2 AR 2070 o v 38 S 0 PP B AR Bl ik oy — AR
FPEC R — M, BT AN BRI . BT dn i A 0 ik R B ARy e 282 1) RNA B DNA JE4T K8
RIEATIN R, Horh e R =R 5 7 vk AR R I 5 44N 7 20 R0 ) il . B v vy
) R vl R ) AR, RN T 1 R R R R X ek A Sl A SRR AT
WFE, fH P IR S E R AR R FE T PCR B ARFIZR AT HIA, (HBATR BIX AL & E S B AR 7 1 T4
SRE G XIRAFAE— LL R M, JF H AR 7 5 s K B AR, JUFS A umina 0B M [11]
A B — R DR R U 2 o 22 R A0 1~ X33 DNA i8R s 42 )5, SR A i@ & 7 3047 0 s 35— IR DR R
FEilE PCR + BN KT RAE-SCA BH R ER T, 45a BFHWIREREMEE R, FKATRM
B ) v R AR AN RE R I SCA3 5 Igbal Z Z5[12] i nt T =A%t s 38 g s e 1 B I P
ABEHEARERI—EME. PCR+ B4 UKW 7 vl @ty 5w SRR B, 12 F B0 Hik o7 iR 4
HAUNRIFEES R, Ho M PCR RSP JE 2~3 kp MU B, IF BB Ik A =0 5%, # PCR +
B KA DL IR 5 S E SR, RSk SCA3 [ [13]: AN PCR + B4
BRI 7 2512 W LA Al A 4 67 5k DR 93 A1 4 A S K A Y DX 3 ) 9 0 T e e AEAE — L R BR [14]
[15].

gE L RTiR, R EE RN TS PCR+ B0 M vk il 7 7512 Wi b A2 rh i o 3%, (BB B3
frzWnd i, FRATRERS JIE PCR+ YN sIKF BTN SCA3 LW AA HEME, HAEZHKIdE P
A 7 RS SR S B A R A I AR, A RS Wi (SRR YR - 724 5 BIIG R TAEH,
FRATT SN £ 3 R AT 5 0 40 1 5B DA R SR e i), SR FLI R B AAE AR 55 Bk, B

DOI: 10.12677/acm.2024.14123176 990 I IR 2= =23t e


https://doi.org/10.12677/acm.2024.14123176

HKYE S

R RN 7795, SRR AR RS TR, DU R FAE R T it -

B M
VO I LR A A 1 [
S5

[1] Wu, F., Wang, X., Li, X., Teng, H., Tian, T. and Bai, J. (2020) Spinocerebellar Ataxia Type 23 (SCA23): A Review.
Journal of Neurology, 268, 4630-4645. https://doi.org/10.1007/s00415-020-10297-5

[2] Li, Q., Cheng, H., Yang, L., Ma, Y., Zhao, J., Dong, Y., et al. (2020) Clinical Features and Genetic Characteristics of
Homozygous Spinocerebellar Ataxia Type 3. Molecular Genetics & Genomic Medicine, 8, e1314.
https://doi.org/10.1002/mgg3.1314

[3] Sullivan, R., Yau, W.Y., O’Connor, E. and Houlden, H. (2018) Spinocerebellar Ataxia: An Update. Journal of Neurology,
266, 533-544. https://doi.org/10.1007/s00415-018-9076-4

[4] Chen, Z., Wang, P., Wang, C., Peng, Y., Hou, X., Zhou, X., et al. (2018) Updated Frequency Analysis of Spinocerebellar
Ataxia in China. Brain, 141, e22. https://doi.org/10.1093/brain/awy016

[5] McLoughlin, H.S., Moore, L.R. and Paulson, H.L. (2020) Pathogenesis of SCA3 and Implications for Other Polygluta-
mine Diseases. Neurobiology of Disease, 134, Article 104635. https://doi.org/10.1016/j.nbd.2019.104635

[6] Coarelli, G., Wirth, T., Tranchant, C., Koenig, M., Durr, A. and Anheim, M. (2022) The Inherited Cerebellar Ataxias:
An Update. Journal of Neurology, 270, 208-222. https://doi.org/10.1007/s00415-022-11383-6

[7] Lin, H., Chang, Y., Chang, K., Chen, Y. and Lan, M. (2018) Spastic Paraparesis as the First Manifestation of Machado-
Joseph Disease: A Case Report and Review of the Literature. Clinical Neurology and Neurosurgery, 172, 137-140.
https://doi.org/10.1016/j.clineuro.2018.06.037

[8] Meyyazhagan, A. and Orlacchio, A. (2022) Hereditary Spastic Paraplegia: An Update. International Journal of Molec-
ular Sciences, 23, Article 1697. https://doi.org/10.3390/ijms23031697

[9] Shi, Y., Wang, A, Chen, B., Wang, X., Niu, S., Li, W., et al. (2022) Clinical Features and Genetic Spectrum of Patients
with Clinically Suspected Hereditary Progressive Spastic Paraplegia. Frontiers in Neurology, 13, Article 875927.
https://doi.org/10.3389/fneur.2022.872927

[10] Leotti, V.B., de Vries, J.J., Oliveira, C.M., de Mattos, E.P., Te Meerman, G.J., Brunt, E.R., et al. (2020) CAG Repeat
Size Influences the Progression Rate of Spinocerebellar Ataxia Type 3. Annals of Neurology, 89, 66-73.
https://doi.org/10.1002/ana.25919

[11] Xuan, J., Yu, Y., Qing, T., Guo, L. and Shi, L. (2013) Next-Generation Sequencing in the Clinic: Promises and Chal-
lenges. Cancer Letters, 340, 284-295. https://doi.org/10.1016/j.canlet.2012.11.025

[12] Igbal, Z., Rydning, S.L., Wedding, I.M., Koht, J., Pihlstram, L., Rengmark, A.H., et al. (2017) Targeted High Throughput
Sequencing in Hereditary Ataxia and Spastic Paraplegia. PLOS ONE, 12, e0174667.
https://doi.org/10.1371/journal.pone.0174667

[13] Chen, C., Zhao, X. and Kong, X. (2020) Detection and Analysis of Dynamic Variant in a Pedigree Affected with Spino-
cerebellar Ataxia Type 3. Chinese Journal of Medical Genetics, 37, 1364-1367.

[14] Liu, Q., Zhang, P., Wang, D., Gu, W. and Wang, K. (2017) Interrogating the “Unsequenceable” Genomic Trinucleotide
Repeat Disorders by Long-Read Sequencing. Genome Medicine, 9, Article No. 65.
https://doi.org/10.1186/s13073-017-0456-7

[15] Cagnoli, C., Brussino, A., Mancini, C., Ferrone, M., Orsi, L., Salmin, P., et al. (2018) Spinocerebellar Ataxia Tethering
PCR: A Rapid Genetic Test for the Diagnosis of Spinocerebellar Ataxia Types 1, 2, 3, 6, and 7 by PCR and Capillary
Electrophoresis. The Journal of Molecular Diagnostics, 20, 289-297. https://doi.org/10.1016/j.jmoldx.2017.12.006

DOI: 10.12677/acm.2024.14123176 991 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2024.14123176
https://doi.org/10.1007/s00415-020-10297-5
https://doi.org/10.1002/mgg3.1314
https://doi.org/10.1007/s00415-018-9076-4
https://doi.org/10.1093/brain/awy016
https://doi.org/10.1016/j.nbd.2019.104635
https://doi.org/10.1007/s00415-022-11383-6
https://doi.org/10.1016/j.clineuro.2018.06.037
https://doi.org/10.3390/ijms23031697
https://doi.org/10.3389/fneur.2022.872927
https://doi.org/10.1002/ana.25919
https://doi.org/10.1016/j.canlet.2012.11.025
https://doi.org/10.1371/journal.pone.0174667
https://doi.org/10.1186/s13073-017-0456-7
https://doi.org/10.1016/j.jmoldx.2017.12.006

	一例青少年期发病的脊髓小脑性共济失调3型的临床及基因检测分析
	摘  要
	关键词
	Clinical and Genetic Testing Analysis of Spinocerebellar Ataxia Type 3 with Onset in Adolescence
	Abstract
	Keywords
	1. 引言
	2. 临床资料
	2.1. 先证者
	2.2. 基因检测

	3. 讨论
	声  明
	参考文献

