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[Abstract] Objective: To elucidate the activation status and transcriptional heterogeneity of astrocytes in the mouse brain during
Huntington” s disease (HD) progression, and screen and identify differentially expressed molecules on the key issue. Methods:
Immunofluorescence was employed to examine the transformation of HD astrocytes into reactive astrocytes at both the early and late
stages of the disease, and this transformation was then verified by RT-qPCR; Single - cell dissociation and magnetic bead sorting
techniques were utilized to isolate astrocytes from mouse brains for subsequent transcriptome sequencing; Bioinformatics analysis was
conducted to identify differentially expressed genes (DEGs) and perform gene ontology (GO) analysis on the transcriptome data from
the early and late stages of HD; Genes related to HD progression were selected for protein-protein interaction (PPI) network analysis,
and the expression of core genes were validated. Results: In the late stage of HD, astrocytes transformed into Al -type reactive

astrocytes; In the early stage of the disease, DEGs in HD mouse astrocytes were predominantly associated with synaptic functions, such
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as synaptic cleft and synaptic structure maintenance, whereas in the late stage, they were mainly involved in chemotactic activity,

signal transduction, and cellular response functions; The core genes of astrocytes during HD progression were mainly related to

angiogenesis, RNA splicing, metabolism, and muscle movement. Conclusion: In the early stage of HD, astrocytes influence neuronal

development and synaptogenesis. Later in the disease course, they transform into neurotoxic type Al reactive astrocytes. Astrocyte

heterogeneity genes that are independent of the aging process may serve as effective molecular markers for the progression and

prediction of HD, and the findings are expected to provide a new reference for the early detection and treatment of HD.
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A: The images of activiated astrocytes in the brain between WT and HD mice at 3 month and 12 month (green: GFAP; blue: DAPI; scale bars=

10 pm). B, C: No significant changes in the cell body area(B) and protrusion length of astrocytes (C) at 3-month-old mice (n=40-60 from 6 mice). D,

E: Astrocytes in 12-month-old HD mice were activated (n=40-60 from 6 mice). F: The expression level of A1 and A2 specific markers among the WT,

early-onset HD(3M-HD), and late-onset HD(12M-HD) mice brain(n=3). 'P < 0.05, P < 0.01,and ""P < 0.001.
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Figure 1 The activation of astrocytes in the brain of HD mice
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A:Schematic diagram of astrocyte isolation from mice brain. B: PCA analysis of 3-month-old mice in the HD group and WT group. C: The volcano

down-regulated DEGs. F: The heatmap of synapse-related DEGs.
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Figure 2 Differential transcriptome analysis of astrocytes in 3-month-old HD mice

map represent the differential gene expressions. D: GO functional enrichment analysis of up-regulated DEGs. E: GO functional enrichment analysis of
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