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- For clinical datasets or third party data, please ensure that the statement adheres to our policy
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Reporting on sex and gender

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

The human snRNAseq, mouse snRNAseq, and mouse ATACseq data generated in this study have been deposited in the GEO database under accession code
GSE180928, GSE180294, and GSE180236, respectively (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE180928, https://www.ncbi.nlm.nih.gov/geo/
query/acc.cgi?acc=GSE180294, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE180236 ). The aggregate imaging, western blot and DAG lipidomic data
generated in this study are provided in the Source Data files. The JASPAR CORE 2022 data can be found at https://jaspar.genereg.net/. In addition to being found in
the above locations, all raw data, materials, code, and associated protocols can also be requested from the corresponding authors and will be made available
immediately to the requester.

Information on sex was collected from the brain donors. Both males and females were included and data is available for each
donor individually.

Post-mortem human brains were obtained from the New York Brain Bank. the demographic information of the donors is
provided in supplementary table-1

The donors donated the brains for scientific research. These include patients who were followed up by Neurologists at
CIUMC and other institutions who referred the patients for brain donation. The donors knew the diagnosis before death, and
there is no selection bias.

Human brain tissues from HD and non-HD patient autopsies, which were diagnosed based on accepted neuropathological
criteria, were obtained from the New York Brain Bank. All brains were donated after consent from the next of kin or an
individual with legal authority to grant such permission. The use of postmortem brain tissues for research was approved by
the Columbia University Institutional Review Board (IRB protocol # AAAT2895) with informed consent from patients or their
families. The Institutional Review Board has determined that clinicopathologic studies on de-identified postmortem tissue
samples are exempt from Human Subject Research according to Exemption 45 CFR 46.104(d)(2).

For single nucleus sequencing, we use negative binomial distribution to estimate power and sample size(https://satijalab.org/howmanycells).
Assuming there are <=18 cell types within the tissue, in order to detect rare cell types present at 1% with at least 20 nuclei per each type, we
need at least 3775 nuclei to achieve power of 0.99. In our 10x experiment, we detected 4k-5k single nuclei per subject, to achieve power >
0.99.

No statistical methods were used to pre-determine sample sizes for the number of subjects needed but our sample sizes were similar to those
reported in previous publications.

No data was excluded

For all experiment, statistical analyses used a minimum of three true biological replicates. Where appropriate experiments were repeated 2 or
more times and stated within the manuscript, e.g. for mouse western analyses each western and antigen quantification were repeated twice
on separate cohorts of mice from the snRNAseq data. 6 mice were used for the initial western study and 4 mice for the fractionated westerns.
All replication was successful and statistically significant. Mouse OPC culture experiments were replicated successfully by repetition (total n =
3). For human snRNAseq studies, replication was done by running the analysis on different brain regions and finding the same effect on




