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Editorial on the Research Topic
 New Insights Into the Molecular Mechanism of Amyotrophic Lateral Sclerosis Pathogenesis



Amyotrophic lateral sclerosis (ALS) is a devastating neurodegenerative disease that is characterized by the degeneration of both upper motor neurons and lower motor neurons, leading to motor and extra-motor symptoms. Although ALS has a low prevalence, its high mortality makes it one of the most intractable diseases. Mean survival time from the onset is 3–5 years, but some people could live for more than 10 years while slowly losing mobility. The pathogenesis of ALS remains unknown; however, recent research suggests that genetic factors may play an important role.

The objective of the Research Topic “New Insights into the Molecular Mechanism of Amyotrophic Lateral Sclerosis Pathogenesis” was to gather original research articles and reviews illustrating the recent advances concerning the molecular mechanism of ALS pathogenesis. This Research Topic consists of four original articles.

Zhang et al. proposed 27 candidate loci that were most possibly linked with sALS, which were identified for further analysis employing sequenom massARRAY technology and DNA sequencing in a separate case/control cohort of 239 sALS patients and 261 control subjects of Han ancestry from mainland China (HACM) ethnicity. They discovered that the polymorphism rs2619566 located within the contactin-4 (CNTN4) gene, rs10260404 in the dipeptidyl-peptidase 6 (DPP6) gene, and rs79609816 in the inositol polyphosphate-5-phosphatase B (INPP5B) gene were strongly associated with sALS in subjects of Han ancestry of China mainland. They also demonstrated the polymorphisms of rs2619566, rs10260404, and rs79609816 may affect the splicing, transcription, and translation of CNTN4, DPP6, and INPP5B genes and may play roles in the pathogenesis of ALS.

Barton et al. used human pathology material from sporadic ALS patients, genetic ALS patients (carrying the C9orf72 mutation), and age- and sex-matched non-neurological controls to explore myelination at an RNA, protein, and structural level. They used electron microscopy to achieve (i) quantitative spatial profiling of the myelin basic protein (MBP) mRNA transcript, (ii) quantification of MBP protein, and (iii) the first quantitative structural assessment of myelination in ALS post-mortem tissues. Although significant dysregulation of subcellular transport of MBP mRNA was found in ALS patients compared with controls, there were no differences in MBP protein levels or myelination ultrastructure. They confirm that whilst there is a cell-autonomous mRNA transport defect affecting oligodendrocytes in ALS, it has no effect on myelin structure.

Xu et al. compared the transcriptomic profile of the anterior horns of the lumbar spinal cord (AHLSC) between SOD1G93A mice and their wild-type (WT) littermates. When comparing pre-symptomatic/symptomatic ALS mice to WT mice, they discovered that bone marrow stromal cell antigen 2 (BST2) was considerably greater in the AHLSC of pre-symptomatic/symptomatic ALS mice. Immunofluorescent staining further confirmed that BST2 is mainly expressed on microglia in the AHLSC of ALS mice. These findings support the view that immune-related neuroinflammation plays a role in the early stages of ALS pathogenesis, and that BST2 could be used to treat microglia-mediated neuroinflammation later in the disease.

Bigelow et al. explored the β-sitosterol β-D-glucoside (BSSG) model with a focus on motor function, and associated immunohistochemical markers. They used BSSG modeling to detect behavioral changes and immunohistochemical markers in mice. The results revealed that no changes in behavior were observed at any time point. Animals were processed for immunohistochemistry markers of substantia nigra integrity after behavioral testing. In the substantia nigra, immunohistochemistry indicated no alterations in the microglial marker Iba1 or the dopaminergic integrity marker tyrosine hydroxylase (TH) at any assessment point. The lack of any behavioral or immunohistochemical changes across groups implies an inability to duplicate earlier findings. Before the BSSG model can be used in preclinical studies, more research into the sources of variability in the model is required.

In summary, the articles presented in the Research Topic “New Insights into the Molecular Mechanism of Amyotrophic Lateral Sclerosis Pathogenesis” cover four different aspects of ALS research, expanding our understanding of the disease and provide a valuable source of information concerning the molecular mechanism of ALS pathogenesis.
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