
EXPLORING THE IMPACT OF LXRA AND LXRB GENETIC VARIANTS ON 
AMYOTROPHIC LATERAL SCLEROSIS SUSCEPTIBILITY

Amyotrophic Lateral Sclerosis (ALS) is a chronic, fatal neurodegenerative

disease that affects motor neurons. An important characteristic refers muscle

weakness because to motor neurons death, in the brain, brainstem, and spinal

cord(1,2). Dysfunctions maybe occur in a combined form between upper and

lower motor neurons, causing phenotypic heterogeneity(3), but two forms are

most common: Classical ALS and Bulbar ALS(1,2,3). Another classification

considers its genetic architecture, which can be Familial or Sporadic ALS(4-6). In

most cases, its etiology remains unknown and has been described as a

complex syndrome involving genetic predisposition, endogenous biological

factors, and exogenous environmental influences(7-9). The LXRA and LXRB

genes encode the LXR-alpha and LXR-beta proteins, respectively(10). These

nuclear receptors function as key transcription factors involved in lipid

metabolism and exert neuroprotective and anti-inflammatory effects in the

central nervous system(11,12). ALS phenotypes are variable and can be

influenced by energy metabolism modulators, affecting the cholesterol

regulation at he muscle level(10).

The rs2695121 variant in the LXRB gene is associated with ALS phenotypes. While the

rs2279238 variant in LXRA was not directly associated with the disease, its presence in

heterozygous form may confer a protective effect when combined with the wild-type

LXRB genotype. Therefore, exploring potential gene-environment interactions and the

functional impact of these genetic variants will be critical for understanding their

relevance as biomarkers. This work is the first study involving LXRs gene and ALS in Brazil.
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Table 1. Genetic models of ALS, for the variants rs2279238 LXRA, rs2695121LXRB and the
interaction between the two variants of the LXRA/LXRB genes.

Legend: Binomial Logistic Regression. AIC: Akaike Information Criterion. BIC: Bayesian Information Criterion;
OR: Odds Ratio. Reference (Ref.). Wild type (C/C); Mutant (T/T); Heterozygous (C/T). Source: Own authorship.

The LXRA variant rs2279238 showed similar genotypic frequencies in both the case and

control groups, indicating no significant association with ALS risk. However, the LXRB

variant rs2695121 showed a strong association with ALS phenotypes. In the codominant

inheritance model, individuals with the C/T genotype had a 2.5-fold increased risk (p =

0.002), and those with the T/T genotype had a 3.7-fold increased risk (p = 0.005),

compared to the C/C wild type. The dominant model (C/T + T/T vs. C/C) indicated a 2.7-

fold higher risk (p < 0.001). In the overdominant model (C/T vs. C/C + T/T), heterozygotes

had an odds ratio of 1.81 (p = 0.025), suggesting an independent association with disease

risk. When analyzing gene-gene interactions, individuals with the heterozygous

rs2279238 (LXRA) variant combined with the wild-type rs2695121 (LXRB) genotype

exhibited a reduced risk of ALS, with a statistically significant association (OR = 0.31; p =

0.049). These findings suggest an association between the LXRB gene and ALS

susceptibility and highlight the potential modulatory role of LXRA in reducing in the

heterozygote genotype.
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OBJECTIVE
Investigate a possible association between rs2279238 (LXRA) and rs2695121

(LXRB) genetic variants and ALS phenotypes.

A case-control study was carried out in the ALS population of the Brazilian 
Midwest, between 2017 and 2024.
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