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Introducere. Ataxiile spinocerebeloase (SCA) constituie un
grup heterogen de tulburdri neurodegenerative ereditare,
cauzate de mutatii in peste 40 de gene. Aceste tulburari se
caracterizeaza prin ataxie progresiva a mersului si tulburari
de coordonare motorie, ca urmare a afectarii cerebelului si
trunchiului cerebral. Scop. Studiul genelor majore implicate
in patogeneza ataxiilor spinocerebeloase si a mecanismelor
moleculare care contribuie la variabilitatea clinica si genet-
icd a acestor afectiuni. Material si metode. Studiul se ba-
zeaza pe analiza sistematica a literaturii stiintifice, selectata
din baze de date Hinari, PubMed, Google Scholar si Gene-
Cards. Criteriile de includere au vizat surse bibliografice
publicate 1n ultimii zece ani. Articolele au fost analizate din
punct de vedere al metodologiei, rezultatelor si concluziilor.
Rezultate. Studiile genomice au revolutionat intelegerea
ataxiilor spinocerebeloase (SCA), evidentiind mutatii di-
namice (expansiuni trinucleotidice CAG) in genele ATXN1,
ATXN2 si ATXN3, mutatii punctiforme, deletii sau insertii in
genele KCNC3 (SCA13), PRKCG (SCA14), AFG3L2 (SCA28)
sau SPTBN2 (SCAS). Ataxina defecta contine regiuni poliglu-
taminice extinse, formeaza agregate in interiorul neuronilor
Purkinje si in alte structuri cerebeloase, cauzand proteotox-
icitate si pierderea integritatii nucleare. Proteinele defecte
codificate de genele AFG3L2, KCNC3, PRKCG si SPTBN2
afecteaza mitocondriile, excitabilitatea neuronald si sem-
nalizarea celulara in SCA. Concluzii. Detectarea mutatiilor
genice evidentiaza polimorfismul SCA si permite optimiza-
rea diagnosticului molecular si a consilierii genetice. Stu-
diile genomice sunt fundamentale pentru dezvoltarea ter-
apiilor moleculare personalizate, care vizeaza mecanismele
patogenice specifice fiecarui tip de mutatie. Cuvinte-cheie:
ataxie spinocerebeloasa, expansiuni CAG, mutatii, ATXN1.
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Introduction. Spinocerebellar ataxias (SCA) represent a
heterogeneous group of hereditary neurodegenerative dis-
orders caused by mutations in over 40 genes. These disor-
ders are commonly characterized by progressive gait ataxia
and motor coordination deficits due to damage to the cer-
ebellum and brainstem. Objective. To investigate the ma-
jor genes involved in the pathogenesis of spinocerebellar
ataxias and the molecular mechanisms contributing to the
clinical and genetic variability of these conditions. Material
and methods. This study is based on a systematic review
of scientific literature selected from databases such as Hi-
nari, PubMed, Google Scholar, and GeneCards. Inclusion cri-
teria focused on bibliographic sources published within the
last ten years. Articles were thoroughly analyzed in terms
of their methodology, results, and conclusions. Results. Ge-
nomic studies have advanced the understanding of spinoc-
erebellar ataxias (SCA), revealing dynamic mutations (CAG
trinucleotide expansions) in the ATXN1, ATXN2, and ATXN3
genes, along with point mutations, deletions, or insertions
in the KCNC3 (SCA13), PRKCG (SCA14), AFG3L2 (SCA28),
and SPTBN2 (SCA5) genes. The defective ataxin, containing
expanded polyglutamine regions, form aggregates within
Purkinje neurons and other cerebellar structures, causing
proteotoxicity and loss of nuclear integrity. Defective pro-
teins encoded by the AFG3L2, KCNC3, PRKCG, and SPTBN2
genes affect mitochondria, neuronal excitability and, cellu-
lar signaling in SCA. Conclusion. The identification of gene
mutations highlights the polymorphism of SCA and allows
for improved molecular diagnosis and genetic counseling.
Genomic studies are essential for the development of per-
sonalized molecular therapies targeting the pathogenic
mechanisms specific to each type of mutation. Keywords:
spinocerebellar ataxia, CAG expansions, mutations, ATXN1.



