
 

Supplementary Figure 1 Detection of supernatant HMGB1 (sHMGB1) from HBMEC and 

HMGB1 expression in bEnd.3 cells. HBMECs and bEnd.3 cells were exposed to JEV at MOI of 1. 

RNA samples were collected at indicated times (0 h, 6 h, 12 h, 24 h, 48 h), and HBMEC culture 

supernatant were collected at indicated times (0 h, 24 h, 48 h). RNA extraction, cDNA 

acquirement and quantitative real-time PCR detection were similar to the previous method. (A) 

Supernatant HMGB1 were measured by Western Blotting and quantitatively analyzed as the 

related fold fluctuation to the control. (B) Expression levels of HMGB1 in JEV-infected bEnd.3 

cells, which were performed by real-time PCR at indicated times (0 h, 3 h, 6 h, 12 h, 24 h, 48 h). 

These data were repeated at least three times. These data were expressed as the means ± SEM. 

*p < 0.05; **p < 0.01, ***p < 0.001.  



 

Supplementary Figure 2 JEV effect on adhesion molecules and integrin ligands in vivo. JEV 

infection was similar to the previous description. Splenocytes and brains were collected at 

indicated times (day0, day2, day3, day4, day5). RNA extraction, cDNA acquirement, quantitative 

real-time PCR detection were similar to the previous description. Mice Ly6C+ monocytes were 

purified by flow cytometry. After JEV infected bEnd.3 cells monolayer at MOI of 1 h for 1.5 h, 

then co-cultured with Ly6C+ monocytes at 37°C, 5% CO2 for 2 h. Washed by PBS for three times 

softly, then collected adhesion monocytes and detected by flow cytometry. (A) Expression levels 

of ICAM-1 (A) and VCAM-1 (C) in JEV-infected brain, and their ligands LFA-1 (CD11a and 

CD18) (B) and VLA-4 (CD49d and CD29) (D) in JEV-infected spleen, which were detected by 

real-time PCR at indicated times (day0, day2, day3, day4, day5). These data were repeated at least 

three times. These data were expressed as the means ± SEM. *p < 0.05; **p < 0.01, ***p < 0.001. 

 

  



 

Supplementary Figure 3 JEV leading the regulated of adhesion molecules in HBMEC and 

rHMGB1 increased integrin ligands in THP-1 cells. HBMECs were exposed with JEV at MOI of 

1. Then, RNA samples were collected at indicated times (0 h, 6 h, 12 h, 24 h, 48 h). RNA 

extraction, cDNA acquirement and real-time PCR were followed as the previous method. 

Expression of ICAM-1 (A), VCAM-1 (C) levels in HBMEC, which were exposed to JEV-P3 at 

MOI of 1, and measured by real-time PCR, wherein beta-actin acted as the control. Expression 

levels measurement of LFA-1 (CD11a and CD18) (B) and VLA-4 (CD49a and CD29) (D) in 

recombinant HMGB1 treated THP-1 cells (100 ng/ml) at indicated times (0 h, 6 h, 12 h, 24 h, 48 

h). These data were repeated at least three times. These data were expressed as the means ± SEM. 

*p < 0.05; **p < 0.01, ***p < 0.001. 

  



 

Supplementary Figure 4 JEV infected caused the rearrangement of F-actin and detection of 

the integrity of bEnd.3 cells monolayer. bEnd.3 cells were exposed to JEV at MOI of 1. The 

methods of IF were the same as previous with the utilizing of phalloidin-FITC and DAPI. And 

bEnd.3 cells monolayers were also infected with JEV or UV-P3 at MOI of 1. ECIS was employed 

for the real-time monitoring of TEERs of bEnd.3 monolayers form 0 h to 50 h. (A) JEV infection 

leading rearrangement of F-actin in BMECs. Immunofluorescent images were compared with 

bEnd.3 cells of uninfected, UV-P3 infected and JEV-P3 infected at MOI of 1 for 3 h. Nucleic acid 

was stained in blue (DAPI), and F-actin was stained in phalloidin-FITC (green), and observed by 

laser scanning confocal microscope (LSCM). (B) Real-time measurement of JEV-P3/UV-P3 effect 

on the tight junction between bEnd.3 cells in vitro. Electrical resistance represents the tight 

junction integrity of bEnd.3 cells, and TEERs were measured at 4 kHz. The bEnd.3 cells were 

exposed to JEV-P3, UV-P3 and 10％ BS (JEV-infected mice brain supernatant). Each line 

represents three repeated wells of cells. Resistance increase is positively correlated with barrier 

function in bEnd.3 cells. Scale bar for (A) is 20 μm. These data were repeated at least three 

times. 

 

 

  



 

Supplementary Figure 5 bEnd.3 cells viability during JEV infection. Cell viability detection 

was performed using a Cell Counting Kit (CCK8) (Yeasen, China). bEnd.3 cells were cultured in 

96-well transparent plate at a density of 2 × 105 cells/ml at 37°C with 5% CO2. After 24 h 

cultured, bEnd.3 cells were exposed to JEV-P3 and EGFP-JEV (1 MOI) for 1 h in DMEM at 37°C 

with 5% CO2. Subsequently, DMEM was replaced with fresh medium and cultured for 24 h. 10 μl 

CCK8 was added into each well and detected at 450nm. (A) Cell viability of bEnd.3 cells was 

detected by CCK-8 in 450nm (n=6) 

  



 

Supplementary Figure 6 Distribution of JEV in the brain than the olfactory bulb and spinal 

cord of JE mice. JEV mice infection was similar to the previous description. Cerebrums, 

olfactory bulbs and spinal cords were collected at indicated times (day 6, day 7, day 8, day 9, day 

10). RNA extraction, cDNA acquirement, quantitative real-time PCR detection and IF were 

similar to Fig. 5. (A) (B) JEV was detected by RT-PCR at indicated times (day6, day7, day8, 

day9, day10) in the brain, olfactory bulb and spinal cord. (C) JEV accumulation quantity was 

detected in the cerebrum, olfactory bulb and spinal cord at day 7 post-infection, which imaged 

by immunofluorescence staining for DNA (blue, DAPI), JEV (green, JEV-E protein). Scale 

bar for (C) is 100 μm. 



Table 1 Sequences of real-time PCR primers used in this study. 

mRNA Primers Sequence (5′-3′) 

Human-β-actin Upstream CGTGCGTGACATTAAGGAGAA 

Downstream GGAAGGAAGGCTGGAAGAGT 

Mouse-β-actin Upstream CCTGTATGCCTCTGGTCGTA 

Downstream CTGTGGTGGTGAAGCTGTAG 

Human-HMGB1 Upstream TATGGCAAAAGCGGACAAGG 

Downstream CTTCGCAACATCACCAATGGA 

Mouse-HMGB1 Upstream AGATATGGCAAAGGCTGACAAGGC 

Downstream GGGCGGTACTCAGAACAGAACAAG 

JEV-C Upstream GGCTCTTATCACGTTCTTCAAGTTT 

Downstream TGCTTTCCATCGGCCYAAAA 

Mouse-CD11a Upstream CTCTCCGTCTCCTTCAACAG 

Downstream GCCTCCATCTTCTCCTTCAG 

Mouse-CD18 Upstream AAAGTGACACTTTACTTGCGAC 

Downstream GAGGTAGTACAGATCAATGGGG 

Mouse-CD49a Upstream GGAAGAGAGTGTACATTTGCAC 

Downstream ACAGTGTTGATCAGCTTTCATG 

Mouse-CD29 Upstream TACTCTGGAAAATTCTGCGAGT 

Downstream ATAGCATTCACAAACACGACAC 

Human-ICAM1 Upstream TGCAAGAAGATAGCCAACCAAT 

Downstream GTACACGGTGAGGAAGGTTTTA 

Human-VCAM1 Upstream CAGGCTGGAGATAGACTTACTG 

Downstream CCTCAATGACAGGAGTAAAGGT 

Human-CD11a Upstream CAGATTGGCTCTTATTTCGGTG 

Downstream TTCTCTGGTAGATAAACACCCG 

Human-CD18 Upstream CTCTCCTACTCCATGCTTGAT 

Downstream CACGGTCTTGTCCACGAA 

Human-CD49a Upstream TTCGGAGCCAGCATACTACC 



Downstream ATTGAGGTCCACAGCACAGA 

Human-CD29 Upstream CTGTGATGCCTTACATTAGCAC 

Downstream ATCCAAATTTCCAGATATGCGC 

 


