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Supplementary Figure 1. rApoE4 and 27-OHC activate C/EBPβ/AEP pathway in primary endothelial cells.
(A-C) Primary endothelial cells were treated with Vehicle or 27-OHC (1.25, 2.5, 3.75, 5 μg/ml) for 2 days. Then cells were harvested for Western blot (A), real-time PCR (B), and AEP enzymatic activity assay (C). (D-G) Primary endothelial cells were treated with Vehicle, 27-OHC (5 μg/ml) or/and recombinant human ApoE3/4 (rApoE3/4) proteins (10 μg/ml) for 2 days, respectively. Then cells were harvested for Western Blot (D), real-time PCR (E), AEP enzymatic activity assay (F), and Elisa assay (G). (Data represent mean ± SEM, *p< 0.05, **p<0.01, one-way ANOVA).
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Supplementary Figure 2. Vascular functions in 5xFAD/SMA-GFP mice are impaired compared to SMA-GFP mice.
(A) Representative laser Doppler flowmetry heatmaps and quantification of local cerebral blood flow of wild-type and 5xFAD mice. (B) Representative images and quantification of microvascular morphology (FITC-Albumin, rendered in green) and microvascular leakages (arrowheads) in SMA-GFP and 5xFAD/SMA-GFP mice. Scale bar: 50 μm. (C) Representative images of Prussian blue staining and quantification of extravascular Prussian blue-positive hemosiderin deposits in wild-type and 5xFAD mice. Scale bar: 20 μm. (D) Representative images and quantification of 4-HNE (red) in the cortex and the hippocampal CA1 region of SMA-GFP and 5xFAD/SMA-GFP mice. Scale bar: 20 μm. (Data represent mean ± SEM.*p< 0.05, **p<0.01, t-test).
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Supplementary Figure 3. ApoE4 and 27-OHC trigger C/EBPβ/AEP activation in the hippocampus region in 5xFAD SMA-GFP mice.
(A) Representative images and quantification of ApoE (green) and C/EBPβ (red) in the hippocampus CA1 region in 5xFAD mice. Scale bar: 20 μm. (B) Representative images and quantification of AEP (green) and APP fragment APP C586 (red) in the hippocampus CA1 region in 5xFAD mice. Scale bar: 20 μm. (C) Representative images and quantification of AT8 (green) and tau fragment Tau N368 (red) in the hippocampus CA1 region in 5xFAD mice. Scale bar: 20 μm. (D) Representative images and quantification of NeuN-positive neurons (green) and TUNEL (red) in the hippocampus CA1 region in 5xFAD mice. Scale bar: 20 μm. (Data represent mean ± SEM. *p< 0.05, **p<0.01, ***p<0.001, one-way ANOVA)
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Supplementary Figure 4. C/EBPβ/AEP knockout alleviates extravascular microglia/ macrophage recruitment and Aβ deposition stimulated by ApoE4/27-OHC in 5xFAD/SMA-GFP mice.
(A) Aβ42 levels by ELISA test from the hippocampus and the cortex in 5xFAD mice. (B) Representative images of Iba1-positive microglia (red) and amyloid plaques (green) in the cortex of 5xFAD mice. Scale bar: 20 μm. (C) IL-1β, IL-6 and TNF-α levels by ELISA test from the cortex of 5xFAD mice. (D) Representative images of CD68-positive microglia/macrophage (red) and C/EBPβ (green) in the cortex in 5xFAD mice. Scale bar: 20 μm. (E) Representative images of CD68-positive microglia/macrophage (purple) and C/EBPβ (red) in perivascular space (vessel, green) in 5xFAD mice. Scale bar: 20 μm. (F) Representative images of CD68-positive microglia/macrophage (red) and AEP (green) in the cortex in 5xFAD mice. Scale bar: 20 μm. (G) Representative images of CD68-positive microglia/macrophage (purple) and AEP (red) in perivascular space (vessel, green) in 5xFAD mice. Scale bar: 20 μm. (Data represent mean ± SEM. *p< 0.05, **p<0.01, ***p<0.001, one-way ANOVA).
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Supplementary Figure 5. C/EBPβ/AEP knockout alleviates ApoE4/27-OHC-triggered cognitive dysfunctions in 5xFAD/SMA-GFP mice.
(A) Western blot assay of C/EBPβ, AEP, and the downstream substrate APP N585, Tau N368 fragments in 5xFAD mice. (B) AEP enzymatic activity assay of 5xFAD mice brain lysates. (C) Representative images of silver staining in the hippocampal CA1 region in 5xFAD mice. Scale bar: 20 μm. (D-F) Morris Water Maze behavioral tests for 5xFAD mice. The latency to mount platform in Morris Water Maze test (D), the area under the latency curve (E), and the percentage of time spent in the target quadrant (F) were analyzed. (G) Fear conditioning tests for 5xFAD mice. (Data represent mean ± SEM. *p< 0.05, **p<0.01, ***p<0.001, one-way ANOVA).
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Supplementary Figure 6. Inactivation of C/EBPβ/AEP diminishes APP and Tau cleavage and neuronal apoptosis in 5xFAD/SMA-GFP mice treated by ApoE4/27-OHC.
(A) Representative images and quantification of ApoE (green) and C/EBPβ (red) in the hippocampal CA1 region in 5xFAD mice. Scale bar: 20 μm. (B) Representative images and quantification of AEP (green) and APP fragment APP C586 (red) in the hippocampal CA1 region in 5xFAD mice. Scale bar: 20 μm. (C) Representative images and quantification of AT8 (green) and tau fragment Tau N368 (red) in the hippocampal CA1 region in 5xFAD mice. Scale bar: 20 μm. (D) Representative images and quantification of NeuN-positive neuron (green) and TUNEL (red) in the hippocampal CA1 region in 5xFAD mice. Scale bar: 20 μm. (E) Quantification analysis of immunostaining. (Data represent mean ± SEM. *p< 0.05, **p<0.01, ***p<0.001, one-way ANOVA).
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