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Figure S1. Generation and Characterization of the Tg(slc2a1a:EGFP) Transgenic Line
(A) Schematic of the Tol2-slc2a1a:EGFP transgenic construct.(B) Bright-field and fluorescence overlay image of larval Tg(slc2a1a:EGFP) transgenic zebrafish, showing vascular-like EGFP signal distribution. Scale bar, 500 μm.
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Figure S2. Smart-seq2 Library Preparation Workflow and Sequencing Data Statistics
(A) Schematic of the Smart-seq2 library preparation workflow.(B) Sequencing data quality control statistics for each stage, including total reads, alignment rate, and gene detection numbers.
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Figure S3. RNA-seq Data Quality Control and Differential Expression Statistics
(A) Principal component analysis (PCA) plot of samples at 28 hpf, 3 dpf, and 7 dpf.(B) Heatmap of Pearson correlation coefficients between samples across stages.(C) Scatter plots of Pearson correlation coefficients between samples across stages.(D) Venn diagram showing shared and stage-specific expressed genes across the three stages (FPKM > 1).(E) Volcano plots of differentially expressed genes at 3 dpf and 7 dpf compared with 28 hpf (|log2FC| > 1, adjusted p < 0.05).(F) Bar plots showing the numbers of upregulated and downregulated differentially expressed genes at 3 dpf and 7 dpf compared with 28 hpf.
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[bookmark: OLE_LINK47]Figure S4. Flow Cytometry Sorting Strategy and ATAC-seq Data Quality Control
(A) Flow cytometry gating strategy for sorting EGFP⁺ cerebrovascular endothelial cells from Tg(slc2a1a:EGFP) transgenic embryos. Cells were first gated by FSC/SSC to exclude debris, followed by FSC-A/FSC-H gating to exclude doublets, and finally EGFP⁺ cells were selected as the cerebrovascular endothelial cell population.(B) Flow cytometry analysis showing the proportion of EGFP⁺ cells in the total cell population before sorting (left) and the purity of EGFP⁺ cells after sorting (right).(C) Principal component analysis (PCA) plot of ATAC-seq samples at 28 hpf, 3 dpf, and 7 dpf, showing clear separation of samples by developmental stage and good clustering of biological replicates.(D) Heatmap of Pearson correlation coefficients between ATAC-seq samples across all stages, indicating high reproducibility among biological replicates.(E) Scatter plots of Pearson correlation coefficients between ATAC-seq samples, showing pairwise correlation values across stages.
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Figure S5. Top 20 Enriched Transcription Factor Binding Motifs in ATAC-seq Open Peaks at Each Stage
(A) Top 20 enriched transcription factors and their corresponding core motif sequences at 28 hpf.(B) Top 20 enriched transcription factors and their corresponding core motif sequences at 3 dpf.(C) Top 20 enriched transcription factors and their corresponding core motif sequences at 7 dpf.













[image: ]Figure S6. Stage-Specific Enrichment of Representative Transcription Factor Binding Motifs in ATAC-seq Open Peaks
(A) Heatmap showing the relative enrichment patterns (Z-score) of representative transcription factor families at 28 hpf, 3 dpf, and 7 dpf, including ETS (ETS2, ERG), KLF (KLF2A, KLF2B, KLF4, KLF6A), TEAD (TEAD1A, TEAD3A, TEAD3B), Forkhead (FOXC1A, FOXC1B, FOXO3A, FOXO3B), TCF/LEF (LEF1, TCF7, TCF7L1A, TCF7L2), bHLH (HAND2, HER4.1, HER4.2, HER6, HEY2), and SoxF (SOX18, SOX7). Color scale from blue to red indicates enrichment level from low to high

[image: ]
Figure S7. ΔATAC-ΔRNA Correlation Analysis and Chromatin Accessibility at HDAC/SIRT Family Gene Loci
[bookmark: OLE_LINK2](A) Scatter plot of ΔATAC versus ΔRNA correlation for each gene (28 hpf vs. 3 dpf).(B) Scatter plot of ΔATAC versus ΔRNA correlation for each gene (3 dpf vs. 7 dpf).(C) IGV of chromatin accessibility at HDAC family member gene loci (hdac1, hdac4) across 28 hpf, 3 dpf, and 7 dpf.(D) IGV of chromatin accessibility at SIRT family member gene loci (sirt3, sirt4) across 28 hpf, 3 dpf, and 7 dpf.
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Fig. S8. Prolonged global DNA methylation inhibition reduces hindbrain central artery (CtA) number.
(A) Representative confocal images of the hindbrain vasculature in Tg(kdrl:mCherry) embryos at 60 hpf. Embryos were treated with DMSO (sibling control), RG108 (10 μM), or GSK3685032 (10 μM) from 24 to 60 hpf. Central arteries (CtAs) are indicated. Scale bar, 100 μm. (B) Quantification of hindbrain CtA number in each group. Data are shown as mean ± SEM; n = 15 embryos per group, derived from three independent clutches. ****p < 0.0001; ns, not significant (one-way ANOVA with Tukey's post hoc test).
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