
 

Study links metabolism changes in certain
brain cells to Huntington's disease
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Single nucleus RNAseq of mouse and human R6/2 and HD samples. a
Illustration of workflow used for this study. After frozen tissue is microdissected
from the Cingulate, Caudate, and nucleus Accumbens from 66 samples from 29
human donors (3 grade I, 4 grade II, 4 grade III, 3 grade IV, 5 juvenile-onset
HD, and 10 matched controls), or the striatum and cortex of the mice (n = 3),
nuclei are isolated, 10× Libraries are prepared followed by next generation
sequencing. Created with BioRender.com b Uniform manifold projection and
approximation plots (UMAP) of the R6/2 and NT mouse data colored by cluster
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or genotype. Initial QC and filtering led to the identification of 108,974 nuclei
from mouse tissues. General cell type annotations: Astro Astrocytes, OL
Oligodendrocyte, OPC Oligodendrocyte progenitors, MSN Medium spiny
neurons, Inhib inhibitory neurons, MG Microglia, Ex Excitatory neurons, Inter
Interneurons. c Barplot showing the number of up (orange) and down (blue)
regulated DEGs per a cell type in the mouse data. b, c Striatal (Str, light blue
bar) samples on the left and cortical (Ctx, light green bar) samples on the right,
12w samples marked by yellow bar and 8w marked by purple bar. d Proportion
of R6/2 and NT cells within each cluster, red = R6/2 & blue = NT. e UMAP
plots of the human snRNAseq results showing color-coded by cell type (Left),
condition (Right). Credit: Nature Communications (2022). DOI:
10.1038/s41467-022-35388-x

 A research team led by the University of California, Irvine has linked
the mutation that causes Huntington's disease to developmental deficits
in the brain's oligodendrocyte cells that are caused by changes in
metabolism. They found that high doses of thiamine and biotin can
restore normal processes.

OL cells generate the insulating coating around neurons, called myelin.
The study, published online in the journal Nature Communications,
provides detailed insight into the entire process of how these changes in
the genes that regulate cell metabolism impair development of OLs, as
well as the therapeutic value of treating HD with high doses of thiamine
and biotin. Thiamine and biotin are both B vitamins and are involved in
a wide range of metabolic processes that help keep the nervous system
healthy.

"Our findings validate that the mutation that causes HD leads to
maturation deficits in the myelin-producing cells and show that high-
dose thiamine and biotin treatment restores normal function of those
cells," said Leslie Thompson, Ph.D., co-corresponding author and
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Donald Bren and Chancellor's professor in the departments of psychiatry
& human behavior and biological chemistry at the UCI School of
Medicine, and neurobiology & behavior in the School of Biological
Sciences.

Using advanced modeling methods, researchers confirmed that in mouse
and human HD brain tissue, the maturation state of OL cells and their
precursors are arrested in intermediate development, impairing
production of the myelin that is critical for neuronal health and function.
They found that high doses of thiamine and biotin were connected to
significant rescue of gene expression changes in OL cells.

"The mechanisms of HD OL pathology and how these changes occur
haven't been fully understood," said Ryan Lim, Ph.D., study co-first
author and MIND Research Unit project scientist. "Our next steps will
be to longitudinally track the effects of thiamine and biotin treatment on
HD mice, so that we can further clarify those molecular and cellular
processes, assess the efficacy of this therapeutic approach and identify
other targets that may benefit HD patients."

  More information: Ryan G. Lim et al, Huntington disease
oligodendrocyte maturation deficits revealed by single-nucleus RNAseq
are rescued by thiamine-biotin supplementation, Nature Communications
(2022). DOI: 10.1038/s41467-022-35388-x
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