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Abstract

Pediatric hereditary ataxias represent a group of neurodegenerative disorders characterized by high
clinical and genetic heterogeneity, with core manifestations of cerebellar dysfunction and associated
neurological symptoms. These diseases encompass diverse inheritance patterns (autosomal domi-
nant/recessive, X-linked, and mitochondrial) and involve multiple pathogenic mechanisms, including
protein homeostasis dysregulation and RNA toxicity. Current diagnosis primarily relies on genetic
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testing, while treatment remains largely supportive, except for a few subtypes such as FRDA that
have approved targeted therapies. This review systematically summarizes the molecular mecha-
nisms, diagnostic strategies, and recent therapeutic advances in this field.
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1 JLERE MG L AE T

JUEEILTE R 15 R EAE AL . IRAG PR R M, Forh A% 14 3 5% 2K 1 (Hereditary ataxias, HAS) &
— 2 HLAG e P R AR 3 A S P P A B AT 0 o L B AR AE /N T RE Rk, RIS R
JRARSEDE R A S BAT IR BRIZ B e (W AR ER R B FALRRAS) [1]. sbAh, /NI nT S B0A knFl
TR [2]e FERARAE(UNTZ AR Z) . BREE B4 ML 5K) % R 40 BoA S 23Rl . RIS kKT
R AR RS, Rl AR EEN AR, R 2 RS MR R R AR 7Bl
RICESY N, A THRIGEERG IS DNA JFFI, YT SRS IS I, PTRIIH AN R (0 T8 A5 A5
o RHLH QTGRS X ARG IX I RRAL . SR ESE, SR RABEAL R, @i PubMed $ifs = 4l A
KHEiE “inherited ataxia” A1 “children” #AT /" RGP SCEARIZ, I A]SE B R 7€ 93 10 4 P I HRRA) BA
RARCHINIKHERE, S8 TIRR. BRI ITRHE

2. IEREHHFEANERS LR S E

HAs MRAEEALAE T 70 Ry B B P E kbRt XOEBR LR AL U R e fk
BRI R 2 T RN, R WA AT T LB, 8 WSRO/ M 5% R R R R A
PEILGE . o G R BB AL M LR R 2 LI /D EIER, & WAL IS LSRR R B A0
EYIRAE . PR IAMEIR R AR 1~2 B HEGFRRAEAEAE 3 E Gh=E . MR . oh B Ay 2L iF
RASE. JLERFEN X EHILT R AR Rett Z5EE. X-E80E FIIN AE 724 R A X ESERY)
S 7T A L5 25 1 (X-linked sideroblastic anemia with ataxia, XLSA/A)% . £k A ik A 3L BF o £ I
JULRA ZE 385 £ AR 21 2T 4 (myoclonic epilepsy with ragged red fibers, MERRF).

BRI S, JLE HAs A QAR E v F, HRUE FM R B T AR R B SEA SR
R ZE R AR, 1) FREE W 2R (W KCNC3. ITPRL), RIANZEEIER, 2)
HEFPIY GO H I SCA (W1 SCAL-3)/R Al B LE WA ; 3) MR A% L5 AL IR 2 [ (W SPTBN2)
(A& ST SEUP R LE R, Ak, B4 22 (de novo) th 2 )L 2 KI5 1 5 220 [3].

3. JLEBREMILFRENE LIRKRI

HASs %MV 35 DAk AT M /N D BB AG A% 0 R B, BRI R = IDRAE B0 5 20 A8 AR (R T B SR AR 3L 35
SRR F 8 RS (IR PELE 5 REAT) DL IR B3Rz 3 5 8 (W IR ER R B FARERRAS) o 25 0L PRI BUm AL AS [F]TT
SR EZERMIGIRRI, 2 1M 2 7505 51 1 01T )L AR (15 Gy 014 0 Mgt A M Lt R 1 2
B G CE R B T T A P L 5 ST PR I PR SR I B S AR 2
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Table 1. Clinical manifestations of autosomal dominant hereditary ataxia
= 1. BREAEMHEEMEHFRBENIRKRRI

USRS B RAFHH Wi /NG 57 S 1 1 1 R 2 B
SCA1 ATXN1 CAG X MFREIR . BRAURRER . 28, W40
SCA2 ATXN2 CAG X 1RIRZ . A iR

SCA3/MJD ATXN3 CAG X B IREREEL ., Bt
SCAS5 SPTBN2 i SURAZ BHE N AL TNEEPERE
SCA7 ATXN7 CAG X NS IR IWAR TS
SCA8 ATXNS CAG HX AR, ARIBENG . RSN S
SCA10 ATXN10 ATTCT &5 T
SCA12 PPP2R2B CAG X 4
SCA13 KCNC3 B RAR B
SCA14 PRKCG 1 S TRAR B AP R TR R =W
SCA17 TBP CAG HH P REPRREAG . 2R, HEMRAL RAEIR

SCA19/SCA22 KCND3 5 SURAS BHE N AR B IERG UUEZE

SCA21 TMEM240 B X RARBTE R X B RS EHE AR AP SRR
SCA25 PNPT YRR SR SR I
SCA27 FGF14 HCRAR YR BTE LR BIRERG . REMREAT . R
SCAZ28 AFG3L2 TE STRAR Bl R A AR FR TR RS,
SCA29 3p26 B SURAR IR WU
SCA37 DAB1 ATTTC 5 BN RS
SCA44 GRM1 iy SCRAR B AL I R AL JULREZE
SCA47 PUM1 B URAR RELREAE IR
SCA48 STUB1 iy SCRAR A I R AL NIRRT 228, HEARS RAEIR
SCA50 NPTX1 S SRR FEEPEIRRE . ARSI
DRPLA ATN1 CAG EHE W
EAL KCNA1 B UCRAR AT 4L BRI BE 3h 35 A 1
EA2 CACNAILA; CACNB4 o X RAZ B R RAR REREG., BHAREFHL. BE
EA6 SLC1A3 BEURAE K O 6. TE MR

DRPLA (Dentatorubral-pallidoluysian atrophy), #{RIZ 2% A BRER 5 A 460E; EA (episodic ataxia), KAEMEILEK
; SCA (spinocerebellar ataxias), /Mg L5 218 o
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Table 2. Clinical manifestations of autosomal recessive hereditary ataxia
2. BREMRRMEEEMEILFRFARNIRKRRIT

S T S I 2 U I R 2
e P O 2 P 2 SACS ST s s
S o RN ATM FR 5 5 (B M T . VTR R
JLpF g AR Bh % FRE 1 %Y APTX HR 3 5
S 2 i BB 2 R 2 7 SETX PRI . bR A B
o / BT . PRI
jj:‘ E \fé ~ )] _
HHFR AR AR B RZIE o-TTP N e
N R L . BERT .
T S CYP27AL HEARSRAE. S s
90 LA S XN RS R . O
M. . ARG, MG
S LIRS B R 2 TWNK/CI00rrp IR T TSR B
Marinesco-Sjdgren 4 1 SIL1 NS AN Bk AR
POLG1 55 POLG REN W Wm. IRBEREE. VUK. #&iEs

WG AR R A R ZE ML T R

(Charlevoix-Saguenay %) SACS JEAs . B . IRERE B
Refsum 7% PHYH. PEX7 JHERERE . B, i, GREI MR

CABC1. COQ2. COQ9.

i Q10 k= SiE PDSS1. PDSS2

TR INKIBERG  HEAR AL AL

ARSACS (autosomal recessive spastic ataxia of Charlevoix-Saguenay), # e (ARt 8% M 25 1 4457 21 Charlevoix-
Saguenay ZY; AT (ataxia telangiectasia), FL5r B4 M E Y 7AE; AOA (ataxia with oculomotor apraxia), FLiF K1
FERR B2 ST AVED (ataxia with vitamin E deficiency), L2t 4iE & E h= k.

4. CEISHEEE

AT A B SR St DUSR S A ML 5 R RS W [4] . S PRBEE AL PRI T, =Rl
TR, SRS A 1) VERMKEERE; 2) HARGKRE; 3) MAHE
FUHE(MRI 8 E): 4) 7 T Ae ek, shE Bk, SRR Kooy st i & s e S AL i E (5
K

I o

4.1, JLEHFEBENRS

JLE BT R A TR 75 45 SR E AR AL AR S A BT i R LARAZIN PR BN AR T2 ) e, AT
FE I S L D 25 s R (o BRA)LIIIE TR R UM N R X, B IR ARG B SL I XL
SO TE A5 R EP, ATERNR R AT EENR . 3 5 5L R RIS SRR, @ 4R SR
REBHFF M. BRIV XA R A RIS WN . 5. 55K RS
HZIR/NNZ R TFRGICTKMIE . TR SRS R, KR NAT A .
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42 EREFEHKE

TG IB ALV LR R R T B B RIE PR AR AR A, 25 PB4 1 L SR 8 I B B R M A A bR )
UMK AE AR WLT ACAL B M G A Fhm K R BRE A R AT LT AT &3, RAbHiRE A+
LA LT ACA2 3 443 E /K-FREKAT W T AVED 3% IR B K -F- T =] 0T AOAL A
AOA2 H:% ; WLAAHES Q10 7K T BRI v] W T4l Q10 B = AF 5, AH &3 e W T v v 0L i fik 3 7o B
RIS P e H BB A A5 5L, WOF A REHERR R e R Y (3L 57

4.3. MEHBKE

JUEBAEEILE R (HA) IR AR S0Pl 1 K EE MR, RHIEVER DU/ NI 24, JUH /il
PRZEAE[5] o AR /NI AR IOREE 2 JRd P e e B At Bz 32 R AT A H, X RIS W A
FETR o WS R B AN IS I 5KAE RT B L B T2 INAUIRAS 5 MR BUBInBUR B ARG 5, 1R
BRI B KBRS IN B4 L4 5K [6] . FRDA 35 BINGEE MRIE S SR M ARRIE S, (HERIVE
AN T 5 AR, AR A e R B R R H S 57,

4.4, EERERM

JLE HAs ZERZW R LG 2 FEAR, Bl FERMEARMHE: 1) ZAWNF(NGS) (in44h e 1/4
BRI RNAL #5 UUBC 57 00 ) vl i A 22 J AR S, 0 JHO&E FH Tl PR e R P v R ], AR s o
Wi 2s, A SUAR SR BOm ML W4T S kAR [8]: 2) sanger MM FEERAE =, (HIEEC, W FEH T AR
IS UE B RIL 7 25 0 Hs 3) B SRR I (40 2 52 514 PCR)EF X Jid B X EE B2 4 1 (1 SCAL. 2. 3 %4
P RABPIREE), R T HE NGS i, 754 MEBOR (Wi Fr Bt PCR 84 Southern blot) i, g2
Kk, FBARKEKNFEAFEES RS TR, BEARE., 48R TR RWEE B
BRI, JSERL “—uhal” ZEE ISR AEE T 1A, AH LI R AT T Rl A 55 554t o0 A 52 Ak ) Bk ik

TEHFEFEFARMET, EeFE A . MRS A S5 BOAS 25 B A SR A5 93 R a1t A 1
s E R Y M. RN RS

 FR PR Ytk AR, AMISEMS AN, H AT R R B I SR 43 TR U AT A S
50%~60%I1175 7l o FH T IX LB A7 7E B35 IR R S, 2B = R BRI g B ek A
Hh g LAY, S RS At A 2> L BT Y

i 5 AR R AR B AL, A SERE AT, A F R SZ R EAEAE SRR SR AR O, AR S
FEH W H BRI IR R AL, 55 FRDA. A-T. AOAL/AOA2. AVED 254 Bl i Jii T AR B s
P — RBHHE PEGeit, o 659% 0 3 Ol L AT ISR BRI 2 T, X Lerfis il a5 1 H AT S A
BT E 20 G AR RS M IR R A BUR BE R TR 35% i AR IR IS Wi B 2, o N —AR
B 4 AR (NGS) BT 785 52 [9] -

ST R LR R0 (0 38 A e B 2 TR 191 L e N R399 ) B A S IR B RS T B PR R, T QB
TSR USTC 1R DAk RE 2 2 2 k28 [10]-[12].

5. SEjRTTiHR

AR, W2 FC CLlE A 2 Ak HA [R5 BEAE B 24 A, BLFE RNA 3R A UK 6k ThAgsk
13 SR GOSN . WG R AT FCVPAG T 2R R gt R 5 B AR LRI 0 S R i b S5 R T
FeE o SR, PRI IR IR R AR IR TR e WAL, AR 697 Y0 2N Bl e ek L [R) BB B T B A
PRV (mR . B AR MR TR AN P IEAT OE B EARR S S
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7 30 B A L 2R 1 o, BE % i (omaveloxolone) VE 9 B N 34tk VA T FRDA 1R Nrf2 3843 771138
IR TR AT R s A T RE, RRR R BT AR E TR [13]. VAT 5T, BRR R AR AA R X rh A P 2R
GEALL R RS AR AN ), OO ik REGE[14]. HETERXS FRDA DI FXN B 3 A7
(LX2006) AT A % T ULt frataxin &5 K-, DCEZORARTIRE, 120 n RECHE IE S HL 22 4 A i A
YIbR EXHI L [15]. 5 AAV TS ] BEAFLE I S AN CPERRIE[16], AU SR ) MEAS R S BRRR . 24710 3= E AL
HIEAHE: (1) BB CNS 4525; (2) K5l (i AAV-PHP.eB); (3) BEA T 1454 &7 [17]-[19].
F—FE A EARITER A HIV # SR B0E R F(TATTE N EIABZE Frataxin £, EERMESTHZ0H
TR BTG IREAIATIE R M A TR, PRI TR EY) a-fodrin ik, LRI Sk 3
IhfetE frataxin ik, BT A EAS RS AR E LRRTh AL, B8R s 2 FLIA G B R A4 [20]

HE A RNA BT T 2 Foa il i L5 0 R B8 rh A3 250 1IE[21], SCA B 22 B T Ui i 2% = o ]
RE BRI AE RTS8 Ao BB 7 19 5k T8 RNA B304 8 1 mT R ik — R SUNR [22] 31 S e va 97 [ 2314 il 5
TE B 11038 S8 PTEL SCA v, IR B8 1l Tl g 5l AT 2 i 2R AT MR AR [24]

L R U B A0 I TORE HH A7 7R 2R R T BE R i R A e o 2 3R Y, SR R AZ B (NR) I It PINKL &
HE LR R AR E PR T NAD+/K, w20k ATM BB/ BRI IR AR . $Mi0h & 20E FE IR R 12 8 3
e, PRAOL TR M 2R AR A BT IR T HEEE[25].

JOE M AIRIF IR R AE, KON E4EAE R E Ab | O iz H TIRYT AVED, i ECy—Fh “H]
REWRITHIER” « WTRAEN, BAELEA R E (600 mg/kg ) ml i 4 1F 75 MR 4 2575 B K [ 145 Ca?/K*
WBIE R, SEEYUUE G DI6E[26] .

TR PR B ML a2 M LR R A T, STt 70 R B S100B 25 [ 45 4 48 22 B 1 TR SE RN 28
KA D) Re KAV R E I [27] 24 sacsin 8 FHGRRINS, S100B ik 3 b, HAME I 78 7] B3 5%
B ERHIE, NEE R ST AL TR .

LR R AN T A A7 E 2RI AR Th R B 5 R4 M 3 22 3R A, Rk B A% B (NR)JE I PINKL 4
HELRRAR F AR T NAD+/KF, A RGEE ATM B/ RIMZIBRAR . Jfil#h 4 40E I R s 5h Ih
AE, A A-T 4L 7 M BRAR R A BTG T 5RB% [25] .

124 Rk, Br FRDA A AR BT TIE4N, K28 HA UM HOBUEIRE B . bR B T B d
(RS AT IR, T V2 0E M SRR ) e B8 AL A oy FARYR IGB M6 . SR, FEAb PR ARE R, F%E
G (1) BTt F—@EREAR HA ERAFEE P EEMAR; (2) Bk W 2e. &
B FEAHKGIR YT 7> TIEIA P AR A RGN (3) YRITIT I . FEA AT E T T IR O E
B, ARIGR WA CHS: (4) WIRA S SAYREY): T 2T BURI R bR AR BRI PR 58 0 A PP Al
ST Rk, G5HEHE PSC B, RIS EFRHEEYIbR S BB I T 50, LSRR I A8 B 1)
“—Zi 27 R, BN HA B RSB R

B ERBFR AN, HIRAT IR L DT IE N T LB A I, ISR S R e et A
R SAC B AR AL T . W OT VAL LS AR LS R A A S, T P N A R A . o,
e SERE T m, JLEHAE “NSHAN” o HMERGEATHE K G, SR R
(1 AAV) BT 1% 7 1 5 TR Bt (1) S S TT BB AA AN H] . 0, AAV R G ik . TR 3R A X
[ DA R K IA X K B R A4 Bl B O S i AN B R . [FORE, SR A B S IE B (P At . ZRkiiA (B )
298, Hor AOmE e e L Pl REpliok sk 2s . Rk, MR EE M S LB AR B E S, A
WAL T TR LB IR AL, KRV R RIS 2K G« A K KB RS HTE1E T R
Wi FLUR, ARBEEE RN R M. Z2HULE HA BF LA FAERE, RORHOos T B A, X
VB R0 2 A RS 5 AN E 3R 2l R XE AU o 0T B A O3 R DR (R 7V (Un L R ), G50k T “ R DRI g
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5 CRERIRYT FHRATE, DUEH RS AR R B AR AL
6. ZHILRRE

AR, JLE AL RIS IS T R R R R R S W BRI S R 2 R T
I IRRIZ 2, XA R EUR LG RITA T S O SR = MR L. JRT, LR Rk (I K A
W KRG e KIATT e E) T in Pk, B4 K2 Howm it B Ao tia k. (HEEE B
DHETT SRHELE A MR fE,  SEBLAGEIRE B 295 DR6 T7 (R BBk IOy T RE BB LAt R 1A B

EHEUmHE

E X BB 4 EIH (H 4 FR: Vit A SRS Wt/g-catenin {55 520 HIBD J& A i 5
22 M 3 B L FH AL 72 TiH 45 . 81571091).

S8
[1] Ataullah, A.H.M., Singla, R. and Naqvi, I.A. (2024) Cerebellar Dysfunction. StatPearls.

[2] Schmahmann, J.D. (2019) The Cerebellum and Cognition. Neuroscience Letters, 688, 62-75.
https://doi.org/10.1016/j.neulet.2018.07.005

[3] Németh, A.H., Kwasniewska, A.C., Lise, S., Parolin Schnekenberg, R., Becker, E.B.E., Bera, K.D., et al. (2013) Next
Generation Sequencing for Molecular Diagnosis of Neurological Disorders Using Ataxias as a Model. Brain, 136, 3106-
3118. https://doi.org/10.1093/brain/awt236

[4] Renaud, M., Tranchant, C., Martin, J.V.T., Mochel, F., Synofzik, M., van de Warrenburg, B., et al. (2017) A Recessive
Ataxia Diagnosis Algorithm for the Next Generation Sequencing Era. Annals of Neurology, 82, 892-899.
https://doi.org/10.1002/ana.25084

[5] Arslan, E.A.,, Gogmen, R., Oguz, K.K., Konuskan, G.D., Serdaroglu, E., Topaloglu, H., et al. (2017) Childhood Heredi-
tary Ataxias: Experience from a Tertiary Referral University Hospital in Turkey. Acta Neurologica Belgica, 117, 857-
865. https://doi.org/10.1007/s13760-017-0786-7

[6] Perucca, G., Leboucq, N., Roubertie, A., Rivier, F., Menjot, N., Valentini, C., et al. (2016) Role of Neuroimaging in the
Diagnosis of Hereditary Cerebellar Ataxias in Childhood. Journal of Neuroradiology, 43, 176-185.
https://doi.org/10.1016/j.neurad.2016.03.006

[7] Pagani, E., Ginestroni, A., Della Nave, R., Agosta, F., Salvi, F., De Michele, G., et al. (2010) Assessment of Brain White
Matter Fiber Bundle Atrophy in Patients with Friedreich Ataxia. Radiology, 255, 882-889.
https://doi.org/10.1148/radiol.10091742

[8] Pyle, A., Smertenko, T., Bargiela, D., Griffin, H., Duff, J., Appleton, M., et al. (2014) Exome Sequencing in Undiagnosed
Inherited and Sporadic Ataxias. Brain, 138, 276-283. https://doi.org/10.1093/brain/awu348
[9] Traschitz, A., Reich, S., Adarmes, A.D., Anheim, M., Ashrafi, M.R., Baets, J., et al. (2021) The ARCA Registry: A Col-

laborative Global Platform for Advancing Trial Readiness in Autosomal Recessive Cerebellar Ataxias. Frontiers in Neurol-
ogy, 12, Article 677551. https://doi.org/10.3389/fneur.2021.677551

[10] Bogdanova-Mihaylova, P., Hebert, J., Moran, S., Murphy, M., Ward, D., Walsh, R.A., et al. (2020) Inherited Cerebellar
Ataxias: 5-Year Experience of the Irish National Ataxia Clinic. The Cerebellum, 20, 54-61.
https://doi.org/10.1007/s12311-020-01180-0

[11] Coutelier, M., Hammer, M.B., Stevanin, G., Monin, M., Davoine, C., Mochel, F., et al. (2018) Efficacy of Exome-
Targeted Capture Sequencing to Detect Mutations in Known Cerebellar Ataxia Genes. JAMA Neurology, 75, 591-599.
https://doi.org/10.1001/jamaneurol.2017.5121

[12] Fogel, B.L., Lee, H., Deignan, J.L., Strom, S.P., Kantarci, S., Wang, X., et al. (2014) Exome Sequencing in the Clinical
Diagnosis of Sporadic or Familial Cerebellar Ataxia. JAMA Neurology, 71, 1237-1246.
https://doi.org/10.1001/jamaneurol.2014.1944

[13] Lynch, D.R., Chin, M.P., Boesch, S., Delatycki, M.B., Giunti, P., Goldsberry, A., et al. (2022) Efficacy of Omaveloxo-
lone in Friedreich’s Ataxia: Delayed-Start Analysis of the Moxie Extension. Movement Disorders, 38, 313-320.
https://doi.org/10.1002/mds.29286

[14] Kang, L., Jin, S., Wang, J., Lv, Z., Xin, C., Tan, C., et al. (2023) AAV Vectors Applied to the Treatment of CNS Disor-
ders: Clinical Status and Challenges. Journal of Controlled Release, 355, 458-473.

DOI: 10.12677/acm.2026.161074 552 I A [ 2 3k


https://doi.org/10.12677/acm.2026.161074
https://doi.org/10.1016/j.neulet.2018.07.005
https://doi.org/10.1093/brain/awt236
https://doi.org/10.1002/ana.25084
https://doi.org/10.1007/s13760-017-0786-7
https://doi.org/10.1016/j.neurad.2016.03.006
https://doi.org/10.1148/radiol.10091742
https://doi.org/10.1093/brain/awu348
https://doi.org/10.3389/fneur.2021.677551
https://doi.org/10.1007/s12311-020-01180-0
https://doi.org/10.1001/jamaneurol.2017.5121
https://doi.org/10.1001/jamaneurol.2014.1944
https://doi.org/10.1002/mds.29286

EIERE, VLA

[15]

[16]
[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

https://doi.org/10.1016/j.jconrel.2023.01.067

(2025) Lexeo Therapeutics Announces Positive Interim Phase 1/2 Clinical Data of LX2006 for the Treatment of Frie-
dreich Ataxia Cardiomyopathy. Lexeo Therapeutics.
https://ir.lexeotx.com/news-releases/news-release-details/lexeo-therapeutics-announces-positive-interim-phase-12-clin-
ical

(2020) High-Dose AAV Gene Therapy Deaths. Nature Biotechnology, 38, 910.

Li, C. and Samulski, R.J. (2020) Engineering Adeno-Associated Virus Vectors for Gene Therapy. Nature Reviews Ge-
netics, 21, 255-272. https://doi.org/10.1038/s41576-019-0205-4

Gonzalez, T.J., Mitchell-Dick, A., Blondel, L.O., Fanous, M.M., Hull, J.A., Oh, D.K., et al. (2023) Structure-Guided
AAYV Capsid Evolution Strategies for Enhanced CNS Gene Delivery. Nature Protocols, 18, 3413-3459.
https://doi.org/10.1038/s41596-023-00875-y

Wang, J., Gessler, D.J., Zhan, W., Gallagher, T.L. and Gao, G. (2024) Adeno-Associated Virus as a Delivery Vector for
Gene Therapy of Human Diseases. Signal Transduction and Targeted Therapy, 9, Article No. 78.
https://doi.org/10.1038/s41392-024-01780-w

Britti, E., Delaspre, F., Feldman, A., Osborne, M., Greif, H., Tamarit, J., et al. (2017) Frataxin-Deficient Neurons and
Mice Models of Friedreich Ataxia Are Improved by TAT-MTScs-FXN Treatment. Journal of Cellular and Molecular
Medicine, 22, 834-848. https://doi.org/10.1111/jcmm.13365

Scoles, D.R., Meera, P., Schneider, M.D., Paul, S., Dansithong, W., Figueroa, K.P., et al. (2017) Antisense Oligonucle-
otide Therapy for Spinocerebellar Ataxia Type 2. Nature, 544, 362-366. https://doi.org/10.1038/nature22044

Zu,T., Guo, S., Bardhi, O., Ryskamp, D.A., Li, J., Khoramian Tusi, S., et al. (2020) Metformin Inhibits RAN Translation
through PKR Pathway and Mitigates Disease in C9orf72 ALS/FTD Mice. Proceedings of the National Academy of Sci-
ences of the United States of America, 117, 18591-18599. https://doi.org/10.1073/pnas.2005748117

Nguyen, L., Montrasio, F., Pattamatta, A., Tusi, S.K., Bardhi, O., Meyer, K.D., et al. (2020) Antibody Therapy Targeting
RAN Proteins Rescues C9 ALS/FTD Phenotypes in C90rf72 Mouse Model. Neuron, 105, 645-662.e11.
https://doi.org/10.1016/j.neuron.2019.11.007

Urrutia, J., Arrizabalaga-Iriondo, A., Sanchez-del-Rey, A., Martinez-Ibargiien, A., Gallego, M., Casis, O., et al. (2024)
Therapeutic Role of VVoltage-Gated Potassium Channels in Age-Related Neurodegenerative Diseases. Frontiers in Cellular
Neuroscience, 18, Article 1406709. https://doi.org/10.3389/fncel.2024.1406709

Yang, B., Dan, X,, Hou, Y., Lee, J., Wechter, N., Krishnamurthy, S., et al. (2021) NAD* Supplementation Prevents
Sting-Induced Senescence in Ataxia Telangiectasia by Improving Mitophagy. Aging Cell, 20, e13329.
https://doi.org/10.1111/acel.13329

Finno, C.J., Peterson, J., Kang, M., Park, S., Bordbari, M.H., Durbin-Johnson, B., et al. (2019) Single-Cell RNA-Seq
Reveals Profound Alterations in Mechanosensitive Dorsal Root Ganglion Neurons with Vitamin E Deficiency. iScience,
21, 720-735. https://doi.org/10.1016/j.isci.2019.10.064

Boasinha, A.S., Murtinheira, F., Sola, S., Gomes, C.M. and Herrera, F. (2025) S100B Mitigates Cytoskeletal and Mito-

chondrial Alterations in a Glial Cell Model of Autosomal Recessive Spastic Ataxia of Charlevoix-Saguenay. Molecular
Neurobiology, 62, 12296-12306. https://doi.org/10.1007/s12035-025-05057-3

DOI: 10.12677/acm.2026.161074 553 I A [ 2 3k


https://doi.org/10.12677/acm.2026.161074
https://doi.org/10.1016/j.jconrel.2023.01.067
https://ir.lexeotx.com/news-releases/news-release-details/lexeo-therapeutics-announces-positive-interim-phase-12-clinical
https://ir.lexeotx.com/news-releases/news-release-details/lexeo-therapeutics-announces-positive-interim-phase-12-clinical
https://doi.org/10.1038/s41576-019-0205-4
https://doi.org/10.1038/s41596-023-00875-y
https://doi.org/10.1038/s41392-024-01780-w
https://doi.org/10.1111/jcmm.13365
https://doi.org/10.1038/nature22044
https://doi.org/10.1073/pnas.2005748117
https://doi.org/10.1016/j.neuron.2019.11.007
https://doi.org/10.3389/fncel.2024.1406709
https://doi.org/10.1111/acel.13329
https://doi.org/10.1016/j.isci.2019.10.064
https://doi.org/10.1007/s12035-025-05057-3

	儿童遗传性共济失调的诊治进展
	摘  要
	关键词
	Advances in Diagnosis and Treatment of Hereditary Ataxias in Children
	Abstract
	Keywords
	1. 儿童遗传性共济失调简介
	2. 儿童遗传性共济失调的常见分类及分型
	3. 儿童遗传性共济失调的常见临床表现
	4. 诊断与辅助检查
	4.1. 儿童共济失调的识别
	4.2. 实验室生化检查
	4.3. 神经影像检查
	4.4. 基因检测

	5. 靶向治疗进展
	6. 结论及展望
	基金项目
	参考文献

