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1.1.1 zmie  AEINERME S AL (Vero E6) FLA G
ik PN 2 41 itg (human umbilical vein endothelial cells,
HUVECs) Il B RIS H AW A FRA A .

1.1.2 =Bz 35 H6 AN C57BL/6 /N,
R 2 20 g, W VLI AR 2 25 FRAE W RHE A R
AL ST A LRGP E SR A ol R A BRI 53 B
ABSL-2 % ¥ 7 , sh )& M6 IES : B202504140572,
S-S . THM-AP-2025-016.

1.1.3 ZZXANBEME MR FRAEY LA,
4 B 15 55 46 (25 B Thermo 23 7 ) , i A5 AL ( 25 [
Thermo Fisher Varioskan 2 & ) ; 7¢ JG € 7 PCR ¥
(3% [H BIO-RAD CF-X96™ /% &) ) ; Talos L120CG2 i
5 855 ( 32 [ Thermo scientific 23 /) ) 3 J5LF 77 W iR
(3 [E Bruker 2 w)) o A B (JL o A BB A |, 62
51 bio-52742) ; = W ( I MCE 28 &), 48 %5 : HY-
14615) ; Flotillin-1 Rabbit pAb Calnexin Rabbit pAb .,
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FL i i, B PR 8 ) IS e T B A 58, 85 I ] 15
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o PBSHE EVs Ff a0 M B o A Uk I i )= H
Al K PR B 3 WL b

1.2.5 2WEAEmE AR 441 D IR
2H (Mock+Vehicle, MV 21 ) . ZZ i %F BB 2H (Mock+Gin-
gerol , MG 2 ) | 4 75 1 /& UL 41 (S. +Vehicle, SV 4 ) &
JRYL J5 WA YT 4 (S. +Gingerol ,SG ) . FEXTEUE
KI5 HUVECs i AR 34 52 21 (multiplicity of in-
fection , MOT) =10 HJ & # ¥ , 37 'C .5% CO.MF &
30 min HE N7 GRS B IS N Wy, 2R E
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croscope , TEM)
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JA 10 mL PBS, HI 4 Jf i A )~ I IS 40 i
1.2.6 £HAAZF DR L REFHKES 100 pL
PBS H & HAI 8 H 1x107 CFU 14 % B B W LA EE ST
G B IR RY X HE A/ N BRI S AE IR FR JC 1 PBS.
Y 24 h 5, SG 41/ BB IR T 5 AN [ Wk 3 22 B i A 7
TS B, Fe 2R FHMR B 20 mg/kgo Ko HE 20 7 59 55
PRBUA R . B F /N BRI B i A AR A, Tk
YLJE 55 7 RALGE/ N FRIF IS B R 1

1.2.7 Western blot  7E £ 4% H1 Jin A 200 uL iy
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r/min B0 15 min, W EIEWR, 13BN 245 5
(R I . BCA WL it M B I Mk B 4 — , Bl
Ji HEAT B V0 TR B G LUK, e S, 3F 01, I — 4L
(4 Cxt %), ¥ & MW 4T . Flotillin-1 Rabbit
pAb HLAK (1: 1 000) , Calnexin Rabbit pAb SRR
(1:1 000) , CD81 Rabbit pAb 44 (1:1 000) , VE-
Cadherin Rabbit pAb $iT{4 (1:1 000) , GAPDH #i A&
(1:100 000) , Goat Anti-Rabbit IgG 4 (1:100 000).
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1.3 ZitZE &8 A5 A GraphPad Prism
8. OHEATHEIT o B SRR . B0l R F Jr 22 43 File
oL T W €7 A S N 1 < R M A VA
3K, P<0. 05 A ZERA G X

2 H#R
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F WL EIEE PR SOR SR TR
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2B A0 PR A TR B . St AT i —
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FORRRESE B S o R R, 22 b R i
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ern blot 25 JE 0, R YL S 2N ML 0] Bh A B G
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VECs, i (6 M5 B S 235000 I P Rz 362405, itk —
AAE HUVECs RGIE T 28 i1EH -
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25.50. 100 mg/kg) , $E 7~ 25 me/kg RO B AF, Wk
i <5 mg/kg A DI ZCR , W FE =50 mg/kg JinHE XL
B 7 , T S E T (20,25 mglkg) 24N E
PSS, Wom 2 VR EE XA I RIRCR , TR R AR
FHA 50 B v 1 B AR e B 20 mg/kg, 1% iE AT &%
HERE I R A (K1 4) o e IER S, B4l
BURPE DY AR ST, SR AR L, 2RI 4L,
/I B v 1 240 R o o 2 0 (181 5) o

2.4 HUVECs iE5#E EVs IERME%E FIH
RSP HERH (3% 4, W HUVECs 55 35 3 rp 43 B85 HY EVs.
TEM 5 AFM EZ 3 W 7R T 3178 (0 AR 48 1 I8 25
(I 6A (6B) ; 44 K k7 B i 43 A i 7% SO b7 A2 32 B2
5345 T 30~150 nm JEFE N, £F G EVs FRIE(E 6C) 5
Western blot 73 #T F — 2 1E 2 HE HUY) 5 %6 35 EVs #p
85 1 CD81 Ml Flotillin-1, 1 A 28 3k B M AR 4 (1
Calnexin (1 6D) . X Be% 4 L [7) %2 1 pr 2 B e o

S.aureus DAPI

A EVs,

2.5 EMOEFRcHERLGAMEFERN
# EVs FF miRNA (% X%t EVs #E4T miRNA {7
SrHT (B 7A) , 75 hsa-miR-320c 17835 78 4 i 171/
Qegf B ARG S 2 WA I R . Stk
AR EVs miRNA 7545 ) 18 By th s/ AR
HIFTEE T miRNA I Jy a0 0 20 11} 30k 22 7 W 35 1Y
hsa-miR-320c # 17 E ¥ 15 B 2% 9 Fr o 18 i Tar-
getScan B 2 T hsa-miR-320c A7 7 0 3L ], 2
ARAT 848 A~ i AR ST BB mRNA. B, FIH
Metascape 1~ 5 X i3 46 5 5L PR i 17 3 AR {A (gene
ontology, GO) & FE/3Hr , F AR £ TAE W 1 72 (bio-
logical process, BP) 4 ffi 2 73 (cellular component,
CC) F14> T 31 §E (molecular functions, MF) . GO 43
P4 B B 7R, hsa-miR-320c 8 IL R 0 2 & 42 5 40
Jif0 1) 32 0 K et A G 9 2R W 2 i R B AN P 2
B £ I 18] 9 95 (GO = 0045785) ™ “ 41 it — 41 it i
(GO: 0005911) ™ * 41 i Fff % 70 T 45 & (GO:
0050839)” (¥ 7B-7D) .

255 IR ZH TR 0 M 5 20 2)2 T 25 2 Y VE-
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] 22 Wy A B30 1 19 5 hsa-miR-320c (1) 55 235 , 6]
FEAR E N B VR A 4 S DI REIR A
3 itie

AT R TR IMEEHIUE S, 22 ) RE A2 10 ]
SRR IR HAE TS EVs-miRNA P #5285 1]

A ZEM mT AR AN A T for | ol 3t N 2 6 A i e 1R
1 VE-cadherin i 2235 , I 7T 330 5% JB YL 75 5 19 EVs-
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Fig. 1 Gingerol reduced S. aureus load in Vero E6 cells %400

S. aureus is shown in red, and nuclei are stained in blue; "P<0. 01 vs SV group.
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Fig. 2 Gingerol inhibited bacterial growth and modulated VE-cadherin expression in HUVECs

A': Immunofluorescence detection of S. aureus infection in HUVECs untreated or treated with gingerol after S. aureus infection x400; Red fluores-

cence indicates S. aureus, and blue fluorescence indicates nuclei; B: Western blot detection of VE-cadherin expression in HUVECs; “P<0. 05, “"P<

0. 01 vs SV group; "P<0. 01 vs MV group.

miRNA 58, JhH & hsa-miR-320c A9 1.

G R TR R 24 () 25 7R R SR PR )
th FE M R B E R L AR AR R,
22 Ty A 35 B S 5 % 0 200 R /0N BRUASE 7R e 1% 44 T 4
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VECs 15 7% 3£ B9 EVs, W 52 B & Y 5 14 T EVs-
miRNA, Ji H /& hsa-miR-320c 19 5 3 b , 1 22
A BT Ry i o A5 A A G B A5 R hsa-miR-
320c [ HE 5L PR e 4 T 4 A 2 BT 5 4 A — 4 A 3% 42
S I, s HAT RS N B AR AR AR 5 R R
Ao JEF b, PR 4R R — > 1T I8 E A B 5 AR 1 -
164 4 T B e it F2 P hsa-miR-320c 7] fAE B B 40 A
EVs FF7E N K 4 ] (25 4 K2 — G005 40 i 2 18] ) %
3, DT I 458 55 285 B — 9 AH DG 119 S B JE IR 9 2%
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P ATWOA R R ME BAL 3% A B T BR B D BE 1 4R 45
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Fig. 3 Establishment and characterization of the S. aureus infection model in CS7BL/6 mice

A: Schematic diagram of the mouse model establishment; B: Body weight changes in mice; C: Organ index of mice; "P<0. 05, “"P<0. 001 vs Con-

trol group.

S.aureus

S. 1x10" CFU Vehicle

5. 1x10” CFU Gingerol 20 mg/kg
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Fig. 4 Immunofluorescence analysis of S. aureus burden in kidney sections from C57BL/6 mice %200
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Fig. 5 The effects of gingerol on S. aureus infection in mice

A': Schematic diagram of the mouse model establishment; B: Immunofluorescence detection of S. aureus in mouse renal tissues X200; S. aureus

is stained red, and nuclei are stained blue (DAPI) ;

T LRI IR, 26 T EALS 5 4l (14 NF-«B | F 1
HH G 55 ) B AT B HEI , ¥ Ry D REFRAS 5 ik
RS e e SR — AP R R
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S T EEAG T M AR S A 2 b, o oAl AR
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g b, S W e < 4 T R nl g it 2
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it EVs-miRNA (Jt H: /& hsa-miR-320c ) A 5 i 4 4k
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2 5 ) TR AT G AL A B TR A A A Ak PR 4R
“B-1E EEART T HORRS SR TR A FUIA
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Fig. 6 Isolation and identification of EVs from HUVEC-conditioned medium
A': Morphological analysis of isolated EVs by atomic force microscopy %20 000; B: Morphological characterization of EVs by transmission electron
microscopy X73 000; C: Size distribution profile of EVs determined by nanoparticle tracking analysis; D: Western blot analysis of EV-specific mark-

ers; Blots were probed for positive markers (Flotillin-1 and CD81) and a negative marker (Calnexin).
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Fig. 7 Gene ontology enrichment analysis of hsa-miR-320c target genes

A: Exosome miRNA sequencing results; The selected gene hsa-miR-320c was highlighted; B: GO, BPs; Positive regulation of cell adhesion was
highlighted; C: GO, CCj; Cell-cell junction was highlighted; D: GO, MF; Cell adhesion molecule binding was highlighted; (B-D) The top 18 enriched

GO terms for hsa-miR-320c target genes were shown.
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Role of exosomal miR-320c in gingerol-mediated defense against

Staphylococcus aureus infection
Xing Zhencai, Xu Mengxue, Kong Xiang, Sun Jinghan, Ma Zhen, Gao Yu, Du Siyuan, Zheng Hong, Liu Yakun
(Department of Pathophysiology , School of Basic Medical Sciences ,Anhui Medical University , Hefei 230032)

Abstract Objective To investigate the inhibitory effect of gingerol, an active component of ginger, on Staphylo-
coccus aureus (S. aureus) infection, and to preliminarily explore its mechanism related to extracellular vesicles
(EVs). Methods S. aureus infection models were established in human umbilical vein endothelial cell (HU-
VECs), Vero E6 cells, and C57BL/6 mice. Experimental groups included control, infection, and gingerol-treated
groups. Bacterial load and VE-cadherin protein expression were detected using immunofluorescence and Western
blot. EVs were isolated by size exclusion chromatography and characterized by transmission electron microscopy
and nanoparticle tracking analysis. miRNA sequencing was performed on EVs. Results  Gingerol treatment signifi-
cantly reduced the bacterial load in both in vitro and in vivo infection models and upregulated VE-cadherin expres-
sion. miRNA sequencing of EVs revealed that S. aureus infection upregulated the expression of hsa-miR-320c,
while gingerol treatment reversed this abnormal expression. Bioinformatic analysis further predicted that the target
genes of hsa-miR-320c¢ were significantly enriched in cell junction-related pathways. Conclusion Gingerol exhib-
its clear antibacterial and host-protective effects, by regulating hsa-miR-320c in EVs to maintain endothelial bar-
rier integrity.
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