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Shear stress and analysis of shear adaptation
Shear stress and analysis of shear adaptation were conducted. Briefly, CMECs were cultured under the condition of 10 dyn/cm2. Based on cell morphology and orientation, Photoshop CS7.0 was used to quantify shear adaptation from phase contrast images. The definition of full shear adapted was a majority of 60% of all cells oriented within equal or greater than 75% of the cells elongated (when their length-to-width ratio > 2) and an angle of ≤ 30°.
 Oxidative stress measurements
To determine whether AL@MSNs@NM reduces oxidative stress, the enzymatic activities of superoxide dismutase (SOD), Mn-SOD, Cu/Zn-SOD, catalase (CAT), and glutathione peroxidase (GSH-PX), the level of glutathione (GSH) and malondialdehyde (MDA) were evaluated with different detection kits according to the manufacturer's instructions (Jian Cheng Bioengineering Institute, China).
 Cell death assays
Cell death was assessed using the trypan blue exclusion method. In this assay, cells were stained with trypan blue, and the number of trypan blue-positive (dead) and trypan blue-negative (viable) cells were carefully counted using a haemocytometer. 
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Supplementary Figure S1. The electrocardiograms of normal and model and AL@MSNs@NM rat. 
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[bookmark: _Hlk162175444][bookmark: _Hlk162010897]Supplementary Figure S2. Distribution of Ly6G-positive neutrophils was assessed by immunoﬂuorescence (red), and cell nuclei were identiﬁed using DAPI (blue).
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Supplementary Figure S3. (A-G) The activities of SOD, Mn-SOD, CuZn-SOD, GSH-PX, CAT, and levels of GSH and MDA were detected from the sham and model group, respectively.Data were represented by means ± SD (n=6). ##P<0.01 vs. sham group; **P<0.01 vs. model group.
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