SUPPLEMENTARY FIGURE LEGENDS
Figure S1. An increase of autophagic compartments correlates with the redistribution of cerebrovascular endothelial CLDN5 in female mice with MCAO/R. The expression of LC3B (purple) and its colocalization with CLDN5 (green) in cerebral endothelial cells were observed in female mice with MCAO/R. (A) CLDN5 in brain microvascular endothelial cells (BMECs) of mice after MCAO/R aggregated in the cytosol, especially in the perinuclear space, which partly colocalized with the upregulated LC3B (white arrows). (B and C) Quantitative IODs of total LC3B, and of colocalized LC3B and CLDN5 in the cytosol of female mice BMECs post-MCAO/R treatment respectively. LC3: microtubule-associated protein 1 light chain 3. MCAO/R: middle cerebral artery occlusion/reperfusion. Sample sizes: sham, n = 6; MCAO, n = 7; MCAO and 12 h reperfusion, n = 6; MCAO and 24 h reperfusion, n = 6. Data were presented as mean ± SEM. P value indicates one-way ANOVA with Dunnett’s multiple comparisons test. **, P < 0.01. Scale bar: 10 μm.
Figure S2. In vitro cell and in vivo zebrafish models for analyses of the hypoxia-induced BBB impairment. (A) The barrier function of bEnd.3 cells cultured in transwell inserts was evaluated by TEER measurement under normoxia. The TEER reached a steady value around 92 Ω·cm2 after 5 days of culture. (B) Evaluation of cell viability under different concentration of CoCl2 treatment for 24 h. There was a significantly decrease of cell viability when the cells were treated with CoCl2 in a concentration higher than 200 μmol/L. (C) Cell viability of bEnd.3 with 200 μmol/L CoCl2-treatment presented a time-dependent manner. A significant reduction of cell viability was induced post 12-h treatment. (D) Expression level of HIF1A in bEnd.3 cells under 200 μmol/L CoCl2 treatment for indicated time (0, 3, 6, 12, 18, 24, 36, 48 h). An upregulated expression of HIF1A was detected after hypoxia treatment for longer than 3 h. (E) An increased level of ROS was detected by flow cytometry analysis under hypoxia treatment, and could be inhibited by catalase (CAT). n = 3 repeats for each experiment. (F) The dissolved oxygen concentration of zebrafish embryo water in culture chambers after hypoxia induction by N2. The dissolved oxygen concentration sustains a steady value of 2.5 mg/L under N2-induced hypoxic conditions for longer than 2 h. (G) The survival rate of zebrafish (5 dpf, n = 12) monitored in 5 mL embryo medium-filled plates under normal air-filled or N2-filled chambers. (H) An upregulated expression of Hif1a in the brain of zebrafish larvae was detected by immunoblotting after N2-induced hypoxia treatment for 1 or 3 h. TEER: trans-endothelial electrical resistance; Norm: normoxia; Hyp: hypoxia. Data were presented as mean ± SEM. P value indicates one-way ANOVA with Dunnett’s multiple comparisons test. *, P < 0.05, **, P < 0.01.
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Figure S3. Autophagic vacuoles and the expression of autophagy-related factors increase in cerebrovascular endothelial cells after hypoxia induction. (A and B) CoCl2-induced hypoxia caused an increased number of GFP-LC3 clusters and this increase was further enhanced by CQ treatment. P value indicates one-way ANOVA with Dunnett’s multiple comparisons test. n = 4 movies for each group. (C and D) Serial snapshots of time-lapse movies showed that CoCl2-induced hypoxia promoted the fusion of GFP-LC3 clusters in live bEnd.3 cells expressing GFP-LC3 within 10 min of imaging (white arrows) when compared with that in normoxia-treated cells (purple arrows). Data were presented as mean ± SEM. P value indicates two-tailed unpaired t test. n = 3. (E) The expression of autophagy-related factors (LAMP1, ATG5 and LC3) in bEnd.3 was upregulated under 200 μmol/L CoCl2-induced hypoxia treatment for 12 h. Blockage of autophagy by 3-MA under hypoxia induction inhibited the expression of LAMP1, ATG5 and LC3, while their expression was significantly upregulated when autophagy was activated by Rapa treatment. n = 4 repeats. Data were presented as mean ± SEM. P value indicates one-way ANOVA with Dunnett’s multiple comparisons test. Norm: normoxia; Hyp: hypoxia; 3-MA: 3-methyladenine, 10 mmol/L; CQ: chloroquine, 30 μmol/L; Rapa: rapamycin, 50 nmol/L. *, P < 0.05, **, P < 0.01. Scale bars: 10 μm.
Figure S4. Autophagy alleviates the hypoxia-induced redistribution of CLDN5. Immunofluorescent staining of LC3 and CLDN5 in bEnd.3 cells showed that blockage of autophagy by 3-MA or CQ aggravated the redistribution of membranous CLDN5 and facilitated its accumulation with LC3 in the cytosol after 200 μmol/L CoCl2- (A) or 1% O2-induced (B) hypoxia for 12 h. This redistribution could be partly inhibited by Rapa treatment. (C) CLDN5 colocalized with LC3 in the cytosol of hCMEC/D3 cells under 200 μmol/L CoCl2- or 1% O2-induced hypoxia for 12 h. White arrows indicate the endocytosed CLDN5. Red arrows indicate the cytosolic colocalization of LC3 and CLDN5. Yellow arrows indicate the endothelial membrane zones where CLDN5 was endocytosed. For the quantification, the membranous or cytosolic signals were selected and analyzed. n = 3. Data were presented as mean ± SEM. P value indicates one-way ANOVA with Dunnett’s multiple comparisons test. *, P < 0.05; **, P < 0.01. N.S: no significance. Scale bars: 10 μm.
Figure S5. The role of autophagy on the redistribution of endothelial CLDN5 and on the monolayer endothelial permeability post-oxygen-glucose deprivation (OGD). (A and B) The TEER value and the infiltration of FITC-dextran (10 kDa) across monolayer bEnd.3 cells were measured for analyzing the changes of endothelial barrier function after OGD induction. Blockage of hypoxia-induced autophagy by 3-MA increased the permeability through the monolayer endothelial cells while Rapa treatment partly restored the tightness of the endothelial barrier caused by OGD treatment for 6 h. (C) Immunofluorescent staining of LC3 and CLDN5 in bEnd.3 cells showed that blockage of autophagy by 3-MA or CQ aggravated the redistribution of membranous CLDN5 and facilitated its accumulation with LC3 in the cytosol after OGD induction for 6 h. This redistribution could be partly inhibited by Rapa treatment. White arrows indicate the endocytosed CLDN5. Red arrows indicate the cytosolic co-localization of LC3 and CLDN5. Yellow arrows indicate the endothelial membrane zones where CLDN5 was endocytosed. n = 3. Data were presented as mean ± SEM. P value indicates one-way ANOVA with Dunnett’s multiple comparisons test. *, P < 0.05; **, P < 0.01. Scale bars: 10 μm.
Figure S6. The cytosolic internalization of CLDN5 under hypoxia accompanies with the activation of autophagy. (A) The endothelial distribution of CLDN5 and LC3, and their colocalization in the cytosol (red arrows) were imaged in bEnd.3 cells under 200 μmol/L CoCl2-induced hypoxia for indicated time (0, 6, 12, 18, 24, 48 h). CLDN5 delocalized from the endothelial membrane in a time dependent manner. (B) The expression of CLDN5 and the autophagy-related proteins (LAMP1, SQSTM1/p62, ATG5 and LC3) in monolayer of bEnd.3 cells under 200 μmol/L CoCl2-induced hypoxia for the indicated time (0, 3, 6, 12, 18, 24, 36, 48 h) was measured by immunoblotting. The total amount of CLDN5 decreased, which was associated with upregulated expression of LAMP1, ATG5 and LC3, and with downregulated expression of SQSTM1/p62. Data were presented as mean ± SEM. P value indicates one-way ANOVA with Dunnett’s multiple comparisons test. n = 3 repeats. Norm: normoxia; Hyp: hypoxia; 3-MA: 3-methyladenine, 10 mmol/L; CQ: chloroquine, 30 μmol/L; Rapa: rapamycin, 50 nmol/L. *, P < 0.05; **, P < 0.01. Scale bar: 10 μm.
[bookmark: _GoBack]Figure S7. The colocalization of LC3 and tight junction protein of TJP1 and OCLN in bEnd.3 cells under hypoxia. The colocalization of LC3 and TJP1 (white arrows and white circles) was detected and quantified in the cytosol of bEnd.3 cells after exposure to CoCl2-induced hypoxia for 24 or 48 h, but not for earlier than 12 h hypoxia treatment. No significant colocalization of LC3 and OCLN was observed in bEnd.3 till 48 h post hypoxia induction. CoCl2: 200 μmol/L. Norm: normoxia; Hyp: hypoxia. Data were presented as mean ± SEM. P value indicates one-way ANOVA with Dunnett’s multiple comparisons test. n = 3. **, P < 0.01. N.S: no significance. Scale bar: 10 μm.
Figure S8. The hypoxia-induced degradation of CLDN5 is independent of ubiquitin-proteasome system. The degradation of CLDN5 in bEnd.3 induced by CoCl2 was inhibited by CQ treatment or by treatment of CQ accompanying with proteasome inhibitor of MG-132, but not by MG-132 alone. CoCl2: 200 μmol/L, treated for 12 h; Norm: normoxia; Hyp: hypoxia; CQ: chloroquine, 30 μmol/L; Rapa: rapamycin, 50 nmol/L; MG-132: 20 μmol/L. Data were expressed as mean ± SEM. P value indicates one-way ANOVA with Dunnett’s multiple comparisons test. n = 4 repeats. **, P < 0.01. N.S: no significance.
Figure S9. Identification of caveolae-mediated transcytosis and clathrin-mediated transcytosis on the redistribution of endothelial membranous CLDN5 under hypoxic induction. (A) After hypoxic induction on endothelial cells, CAV1 was detected to colocalized with CLDN5 in the cytosol from 3 h on. Only after 6 h post-induction, CAV1 was found to colocalize with LC3 in the cytosol. White circles mark the cytosolic regions where redistributed CAV1 colocalized with LC3 or CLDN5 respectively. The colocalized signals of LC3-CAV1 or CLDN5-CAV1 in the cytosol were quantified. P value indicates one-way ANOVA with Dunnett’s multiple comparisons test. (B and C) Clathrin showed no colocalization with endothelial CLDN5 in the cytosol under hypoxic induction for 12 h. It showed no obvious colocalization with LC3 in the cytosol either. Yellow circles mark the cytosolic regions where CLDN5 abnormally accumulated. The colocalized signals of LC3-clathrin or CLDN5-clathrin in the cytosol were quantified respectively. n = 3 images for each experiment. Data were presented as mean ± SEM. P value indicates two-tailed unpaired t test. **, P < 0.01. N.S: no significance. CHC: clathrin heavy chain. Scale bars: 10 μm.

