
DECODING THE NEUROGENETIC LANDSCAPE OF ONE-
CARBON METABOLISM IN ALS RISK AND PROGRESSION

Amyotrophic Lateral Sclerosis (ALS) is an idiopathic

neurodegenerative disease affecting both upper and lower motor

neurons, leading to progressive muscle atrophy. Its pathogenesis

involves complex interactions between environmental and

genetic factors. Among the genes implicated are MTHFR, MTR,

and SLC19A1, which participate in the folate cycle (one-carbon

metabolism), a critical pathway for cellular metabolism. Reduced

enzymatic activity in this pathway can disrupt intracellular

concentrations and elevate homocysteine (Hcy) levels, a factor

linked to neurotoxicity and ALS progression. This study aimed to

evaluate the association of Single Nucleotide Polymorphisms

(SNPs) MTHFR rs1801133, MTR rs1805087, and SLC19A1

rs1051266 with susceptibility to ALS.
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These findings suggest that the MTHFR rs1801133

polymorphism may contribute to ALS susceptibility

through mechanisms related to Hcy-induced

neurotoxicity and its interaction with lifestyle and

genetic factors, such as ethnicity. In contrast,

rs1805087 and rs1051266 do not appear to have a

direct role. Notably, SLC19A1 encodes the primary

reduced folate carrier, but other transporters can

compensate if its function is impaired. Methionine

synthase (MTR) relies on methionine synthase

reductase (MTRR) for proper activity; disruptions here

may also affect folate metabolism.
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In conclusion, further research is warranted to explore the combined effects of these genes

and clarify their impact on ALS pathogenesis and progression. This study represents the

first combined analysis of these SNPs in the context of ALS, highlighting the importance of

continued investigation into the molecular mechanisms involved. These insights may

contribute to the development of precision medicine strategies aimed at improving

diagnosis, prognosis, and personalized therapeutic approaches for individuals with ALS.

Case group
100 ALS patients

Control group
119 individuals without ND
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