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The Role of Bacterial Outer Membrane Vesicles in the Interaction between

Pathogenic Microorganisms and Host Cells
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Abstract Extracellular vesicles refer to spherical nano-scale membrane vesicles with a double-layered mem-
brane structure released by all types of cells, including immune cells through different biogenesis pathways, containing
lipids, proteins, carbohydrates, genetic material, enzymes and various virulence factors. They can be separated from
many biological fluids. Extracellular vesicles are considered to be powerful carriers of intercellular communication in
both prokaryotes and eukaryotes, and can participate in a wide range of biological processes. The paper describes the
extracellular vesicle size and composition in terms of extracellular vesicles, bacterial-derived extracellular vesicles,
and bacterial-derived extracellular vesicle-host cell interactions, further elaboration on the characteristics, functions,
and occurrence of extracellular vesicles of bacterial origin and the inflammatory response and cell death they trigger.
Finally, the application of bacterial-derived extracellular vesicles as vaccines and carriers has prospected.
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BRFLL MR M AR IAE) o B R, RS
PP SR T AR T ARKE
AT BE A T B2 R 20 it A IR R A ) ) RE PEmiRNA
WS P. EVSTE JFAZ A YA EAZ A
ANy A I E A DB, TS )T
A FED . EVst 3 B 4 I R IR ¥ S0 i A A
T AR 2 FHEVs, SO Al i K IR FTEV SRRy
R~ R AR G LRSS D RE DT I HEAT B 45N

1 WEHIRIZFIEVS
BEIRIR VS G AT B . B0 R0 25 4 s

A HBTAMIEVs, hEIEAEREE. . W4 AR
PRI I RE P AR P AR AR K E Vs, Ak 1

PR, FEAR: (1) AEMEYRILKEVS, 2) %2
FRBAVE BT KIEVS, (3) %22 IRBIVE R T KIE Vs,
(4) B S AR PG tE E A B P2 AR EVs. B —
Xk BV R MEVsKIE T 5 M2 A i E
FE M\ A B2 1T HH 2 J M V& (R T D, X e Y ] R
RAE G PR Y, B8 28 5525 TRRH I R R Y
EVs, T8 2% [ FH 4 B A B e AN B A I 25 74, B
CLEATTRE TRUPIB Vs FR M 20 o i 5 € 96 (cytoplasmic
membrane vesicles, CMVs)P>7; 25 =28 B >% [CRHM
BETUMEVs, T35 22 [ P 15 40 i BE B A A1 B 45
Fa, BT DA R =2 TR TR TEURT EV SRy oM 5 3 i
(outer membrane vesicles, OMVs)*8; 25 JU2k: H 5 Ji
Tl A A TR s R P i S 20 BB = A AR T A A
M AN B PN 2R A L FIRNAZE 1S £ %4, vl 35

=1 WEYIKIEREVs
Table 1 Microbial-derived EVs

e A HAt/mm R FEAERLH e
Classification Source Diameter /nm Composition Production mechanism Features
Microvesicles Eukaryotic microor-  Fungus 20- Proteins, lipids, (1) the multivesicular (1) protection and
ganisms 1 000 glycans, polysac- bodies are released after  defense;
charides, nucleic fusion with the plasma (2) onset;
acids and pigments membrane; (3) immune
(2) sprouting from the regulation;
plasma membrane; (4) perceive nutrition
(3) produced by and environment, etc
cytoplasmic subtraction
through invagination of
the plasma membrane
Parasites 30-100 Lipids, proteins, ESCRT mechanism (1) cell
DNA, RNA and communication;
metabolites (2) regulate immune
response;
(3) new vaccines, etc
Cytoplasmic G’ Gram- 10-400 Enzymes, toxins, Unknown (1) inflammation;
membrane positive hemolysin and IgG (2) cell death;
vesicles (CMVs) bacteria binding proteins (3) immune to
escape;
(4) intercellular
communication, etc
Outer membrane G~ Gram- 20-250 DNA, RNA, (1) protein (1) inflammation;
vesicles negative lipopolysaccharide, accumulation; (2) cell death;
(OMVs) bacteria enzyme, (2) charge repulsion; (3) immune to
peptidoglycan (3) SOS reaction escape;
(4) intercellular
communication, etc
Exosomes Pathogenic micro- Eukaryoti- ~ 30-100 Protein, carbohy- (1) ESCRT mechanism; (1) antigen
organisms infect ccell drate, lipid, nucleic (2) ceramide drive; presentation;
host cells acid (3) four transmembrane  (2) immune
protein CD63 regulation;
(3) carrier;

(4) intercellular

communication, etc
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95 e WM, o == PRH M R TBURI CM Vs A 22 FG A 1%
FREPIOMVs, 8% GuFR N I T (membrane vesicles,
MVs), MVsi iz i i i€ Jy F 84 53 R 4.0

2 AESRIEAIEVSs
2.1 HESRIEHIEVSHI4F =

4 B R VR BIEVS L 45 R 22 KB M R TR
OM VI =2 [ BH P BB T CM Vs INER2JT 7R,
Z PR 22 R, B A B R . A% Y
AR . IR BERK B . BIRFERK B S0 AT DL
BEIHCMVs. CMVsHR/NET-10~400 nm, 25 B |
R WLRMgGHE G EAFEMN. k2T
N, 2R R (B S ER E  BE 2 A
BN 2 s T IR . KA B &)t n] LA™
A OMVs. OMVsK/NFfEAZE—F 1, HAEKNA
2042250 nmANGE, EATHR IR T4 B4R 1, R
YHTE AMERE I R, DR e AT I 2E R R S R 2
B AN AR U1 OMVs & B IR 26, A 8
2 FER ALY R 25 . Ak, BE R, AR
(2 B LE AN [F) R PR B = A2 B Vs I 4 RSN 5 B4
A AU,

2.2 YAEKIFAVEVsHITNRE

W90 R LA KR A E Vs 1] i 35 22 Rh g, ]
DL 15 40 B 5 PR 858 2 18] B AH AR, R mT LI s 4
R VR N IAE D 2 TR A EAE AR . (1) 0B R IR
WEVsZ5 1)z (FAEY R, GHs8 itk duk
K21k, KRR, idEn. Gk, &
FEMIF ORI i 3 G B8 28 0 VA 1 R B 4 SR 4 10 1
SBT3 Rk 5 R B, B0 M SR B0 T 1 40 B R
TR IEVSTE Wi b n R R B H AR K i 22 oo,
(2) AP RIRIIEVSIE iT DO TUAE PR VRS2 L OR 7 )
e, MPUETESE. PUER. MUERS A EWHRD. (3)
YT KU EVst i] AR B BT 5L, 5 5 AR 1 S 9%
SRSE, WA N — Ty 75 1 92 1y 538,
2.3 AERIBEMEVsEEREE

W98 R IVF 2 TR 25 #0225 340 i R JR E Vs I
AW RA, T EE IR E T S (1) 415K 11
BB (1) 5 SR NN A R — L ) R T AT AR I T
OMVsHIAM K AP (2) Vac J/Yrb ABCIE M £ 4%
5538 2% [ B B TR OMVS IR BB (3) 284 )55
WHWE. £T M. MER. ZHERBEYHR
W2 FOMVs= AL G N, A UE4 2 B 8147 I E OM Vs

R2 FREFEMERMAEYs
Table 2 EVs released by different types of bacteria

VAN (LEN AR AE 275 CHR
Classification Species Characteristics References
Gram-negetive bacteria Pseudomonas aeruginosa Inflammation/ [5,19-20]
cell death/
autophagy
Acinetobacter baumannii Inflammation/ [21]
cell death
Porphyromonas gingivalis Inflammation [22-23]
Klebsiella pneumoniae Inflammation/ [24]
cell death
Escherichia coli Inflammation/ [25]
cell death
Helicobacter pylori Inflammation/ [20,26]
cell death/
autophagy
Gram-positive bacteria Staphylococcus aureus Inflammation/ [27]
cell death/
autophagy
Streptococcal Inflammation [28]
Group B Streptococcus Promote Infection [29-30]
Listeria monocytogenes Inhibit autophagy/ [31]

Bacillus subtilis

inhibit cell death
Cell death [32]
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[T R 5 B 2 B8 I I8 0%, T th i K AT
OmpTXTOMVSsI{ AW & A= 4 BRI K /N 22 7= AR
R, (4) LR K 2R 1T RE S X OMVs I B 7 AR
BRI, W #i. W, i RSNAE
SAEOMVsIIZL K. =BG EA; (5) MHER
HMR AT I, P2 A I OMV SR AT BEREIN; (6) 4T K
73 FIOMVs 2 [8] B % Y] 2k 1 fe 2 1 1TOMVs[#) 7=
A, WILPSHE ¥4 S EID 1T K - OMVs I >+,
(7) PQSAZET KAMES lOMVSsH L B4 14, @i 1
JIRES i 2 1T 5 50N O T

SRT, FE 5 22 [RFHPE R, BUHCM Vs = A FIRE
T T M ANE #E, RS 5CMVsiE R
(PR 2R iR, (1) 40 B8 BT Ak IR B 2 32 I CM Vs
(B AN R B U0 (2) FE R FRtE A th AT e S
CMVSsIHFE A (3) 77 CMVs I i 175 5 L A3 2
HCMVsi = A, H HLAE 22 585 R C(MMO)IAFLE T,
CM VI TE i LA 5 A i 1) 7 3 It (4) Wk b
P 25 ik R 1R 4 B A 1T LU S BCMV s R R i),
(5) WHL R, FPLAERBERYNE, 277 AECM Vs —
Al R R 2R, AEHLTEAEMLE] AN S 2,
2.4 HMESKIFEMEVSHI A S

o 2 [ P A A S 1 A0 R (eR BB IR T 9
NI AT LP S A RS ) A4 A o 58 (EH 181G X532 4

BSOS 43, 38 Hh ) ) o R) B, B — J2 TR SR
(peptidoglycan, PG), & Jii /& — ML IR EE, v DU
HEARFTE"., EIRBOMVs, FME LN R
BRI S0 2 ORI SR TR I AN K, L3 S A 2
V055 200 TR A4 B A A 3 SRR 4 B 3L ] 1R R (FH
Biorender. APP%: 1|, https://biorender.com/), OMVs*:
YR AR IR — I AR AT RIS S B PAS CBE T T : (1) APBE
JEZHK , OMVsAEM A A= (1) 55— 2 2 AN LI 1) S0 2 K
TEREE , XA R — MR A TR A IR 5 K SR 2 ik 12
TR/ B 5T () X 38, B 0 R B i AT B AN O SRk
W FEOMNEZIK HEZF 5 (2) B0 2R IR /NG,
24 2 A K 30 B 2R 8 5 2R /N 5 R ) B I RO
OMV's 21 T 41 i 73 B RE TR
FEUHME HZF BRI LS AT 2, (R T
Fusgid 7 RS H . LPSHIK R B fEOMVSTE it 72
W RS H AT 2 A R LT =4
OMVSAEWY R A MEAL: (1) A& IR Z BRI
A ER RN L, RS ENREA S B
JE R K AT 3 ELOM VI T B (2) i T4 B slifh
S5 S AR, SEUR SR B RS

5 [5] A 5% Y, (3) LPSHIT s HLA 50 2 15 3 LPS )
ZEARAK, BEJRLPSZ 1A (i HE Fr /) S SUB 45 J=

Gram-negative bacteria
Ell OMVsE#& % RN E (RIESE 4211220
Fig.1 The pattern diagram of biogenesis of OMVs (modified from reference [42])
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AR AT, X EEOM VAR LR e 15 A i[RI AF
PSR AR A,

FE A 22 [RPH ARG T 1, CMVSTE B AL 1 i A
FAE, DUOYIX S — A B A B, 47—
AN JEJE 1R 4 0 BE BT 0 B, I SCRFCMIVST] AL il
PRI a9 e 200 M6 B o e I 1 1 P, 4 I e At g 1
95K RRE 2, (R BECM Vs BRI D52,

3 EESRIEIEVs 575 SMARAE P

41 B R IR EVs ] LA 2F 48 5 —4H B A 48 B
T8 3 2 [AV B AH BAE L 18 e R g, B
AL FEEA (1) 48 1 R U5 BV AT B ) 15 3 A% i3
sSRNAEKDNA, PAfg it i 2 5 9 B A4 2 18] (i A A%
FHETA500 (2 41 B SR U5 EVs i) DL id i e B 45 7 119
I Ji A AH 5% 43 7 45 X (pathogen-associated molecular
patterns, PAMPs)#% 15 == 4 ffd (1452 X 551 52 4K (pattern
recognition receptors, PRRs)/E A1, 1755 4 Mg 78 JiE K 1
153k, 51 R 90E NP, (3) 4l TR KRB Vs AT LLi5
T B R A A B T AR B AR T, (4) 2B R YR Y
EVsit v DLl I ¥ pi A =it B A Ge (AR B- A 1k
R iy B 25 7 [R]85 A 3 2 At A4t B >R 38 Jon 4 TR 1) 350
T T AR A3 4 B ) AT 0T
3.1 AEKIEMEVsS| & B IRER K

RIE TR R A EE . B, 2 %6
A% R 55 PAMPs AT LA 1 32 4 i 258 1 AN [R) S 11
PRRsI& A, 51 K R IE RN 40 KR I EVs T
5 IPAMPs, I WILPS. AMEEE H. fLEH. £
HEANZIRSE, N3 H7R, [FERE AT 1E 32 40 j &
THI R 53 H T PRR$JZ6 T, 0T 12 28 4 B IR - [ R 04

N3 WA,
3.1.1 0 kB b EVstk 2 liZ & 7 PRRs R %0 5|
K RIER W2 FR, AU R B A A

L4 Pt JE 2 THT 1) PRRs ] LSRN 20 1 K5 1) EVs#5 7
[] PAMPs, 05 NF-ABAI MAPKGE I , (e 4K T
(FIE , IR JRE RN B, OMVSAMY AT s 40 i
JES SR THI 1) PRRBEKN , o] ARG bRz e B bR
111t 55 3 H 928 40 B IR T 1) PRRIE AT, i, R 2%
1B 26 7 OM Vs 1 LPS 75 B3 5 My D88 4% #i 1)
TLRAME 538 B 7E b R i i b 51 % 5 20 1 e e OB
S AL il b B 41 0 TL-8 A TA 1T 51 2 40
J37 5190, fif 5 AN F T B OM Vst (AN R 9. FLE
145 Al I TLRAE 53 B8 /1 3 40 K1 AL R
(2R 43 WA T 5 % 90 IR BE, "I T 51 40
YRR RREE £, FE1R11E 32 40 BAL B 40 B B2, il
2 50/ 1 B OM Vs H1 60,255 1) 8 7 K7 AL Ath PAMPs
UILPS. AMEFLE . ¥ AN IR SRR S5 m) 15
T, 518 A0 AAH AR IR 4 g 1 2, =
1755 & KA B OMVsHI R H B A A E K (heat-
labile enterotoxin, LT), {f OMVsifit PRRs B #2515
YA EAE R, RS U 40 R R A R A
S A PR AR B CMVsHE T (1) B 1 TURIAZ
i 55 B3OS i 2 A I PR 56 R B g% OB, 3@ TLR2
5 SIBIKIE S 177417 RAW264.7/)N B, E 40 i th A
AR T IL-6 PR Y, 4 B (B &) BRI CM Vst
7 ¥ DNA. RNAMIKEHE 0] LUBGE TLR2. TLR7.
TLR8. TLR9MNOD2{E 5, i £ A NF-kBifl %
M5 SR 58 S5 B R TRCA i BT 727

3.12 @\ kIR & EVSHALR M PRRsBAr 5| £ 69 K

R3 SIERERMIWAENRIFAEVsF# T PAMPs
Table 3 PAMPs carried by bacterial-derived EVs that cause inflammation

T3 B AR G 7 1A il R Z Ak ZE R

PAMPs Bacteria PRRs References

Lipopolysaccharide (LPS) Pseudomonas aeruginosa, Klebsiella Cell membrane surface/cytoplasmic [19,24]
pneumoniae

Out membrane protein (Omp) Acinetobacter baumannii Cell membrane surface [52]

Porin Acinetobacter baumannii Cell membrane surface [5]

Flagellin/ Klebsiella pneumoniae Cell membrane surface/cytoplasmic [24]

Peptidoglycan

ETEC heat-labile enterotoxin Enterotoxigenic Escherichia coli Cell membrane surface [25]

(LT) (ETEC)

Protein, Clostridium perfringens Cell membrane surface [10]

Nucleic acid

Nucleic acid Staphylococcus aureus Cell membrane surface/cytoplasmic [27]




898

5k

SR B4 7 40 22 10 () PRRs, 40 B R IE 1 EVs
JIr 485 77 ¥ PAMPs 1 ] DA 346 02 3 15 3 4 P 1) 48
i, A5 A PRRSER TR B35, PAMPs# il
Ji N (1) PRRSIE IR 5 41 2% e Ve /A, I =22
NLRP1. NLRP3. NLRC4. AIM2JUS % ME/NME, Al
I & P] BE caspase-1, FEHIES 5 R0E OB Y
g0 IR 7 IL-1BF0 IL-185%, Ui 27~ , 98 M /IMA AT
PLUBSIOMVs T 5 5 [ PAMPSs I 7 P caspase-1, fi
R AL-1BF0 TL- 18 H A4 1IN 1 B f 4 FLRE s 21 40 i b
IRES, IX PR T capase-1 RIS FERR 25 B 5%
SE MRS . BN, (1) £/ BB FEIRA L, OM Vs
HE I B H RZAT 3 25 ) PRl it NLRP3 AL B B0s
[ caspase-1fili & IL-1BHI P2 2E B, (2) MAGFEVDTTIR
T R SRR P P T 25 0 B 4 B R ) OMIV s AR 3
AR R 5 50 B4 A o 51 2 3 2 i NLRCAA

L estee

OMVs and CMVs

ol 0 PPAMPS .
TLR4

F ) caspase- 1EIH FIL-1p43 WP, (3) OM Vst ] LA
20 B DNAJZ 2% B 15 40 i - AIM2, B 5 5
ASC— L B 8 P /IMA A W) LB caspase-13f/1
SR 241 B R IL-1 BANIL- 1 SRR B+, A2t i
JORE /A FBRE HHT caspase-11(7) i )BX caspase-
4/5( NPT, i, (1) B HZ OMVsH] #54 LPSit
N B 5 300G caspase-11, 5 5 caspase- 1 1K #i H 3FE
BT JERE NI , AR 1 2 40 DR 1 1 Sk A
WAL, (2) R 2 T 0 A R KA TR TR
OMVs#7 1] LPSill i 3 caspase-11F #1784 58 iE /)
AR B2 SO N LR P3 A AL - 1 B F K AN 7 B
B2 P B 0 4 1 A AT ER B 77 AE I CM Vs,
AT DK A B R0 K SR B 36 15 B b K7 41 P LSO 20 A
P e R g, W] LATE LR AN A SIS NLRP3 A& 14/
PRI IL-1pRY =4, ] LSS N B 40 i A 1)

Bacteria

IL-6, IL-1, TNF, CXCL8

!

Inflammatory response

Bacterial-derived EVs
carrying PAMPs

— o

NLRP3 NLRPINLRC4 AIM2

A & i'g'-J

Caspasé-' 1/4/5

N

activate Caspase-1 *

Jactivate

L
Pro-IL-1B
Pro-IL-18

—/
IL-1B
IL-18

!

Inflammatory response

P27 AT RUR VST AT (TPAMPs, 1 41 i i 2% thi A5 20 iR 51 32 AR TLR 415 531, 3l i MyD88, M NF-xBEMAPKGH i, BRI 1, 51 %
it L 24 H B RIS EVsTE 7 (TPAMPSUILPS . RXIR, WO M 0T 4 4 14 /M, i 284G caspase-1, Y1#|Pro-IL-1B. Pro-IL-18 93& PEIL-1B
IL-18, 51 & 4 5E I b, RIS, LPS#if caspase-11 FE K Mt 2 i caspase-1.

Fig.2 left: PAMPs carried by bacterial-derived EVs, which are recognized by the cell membrane surface pattern recognition receptor TLR4, activate

NF-«kB or MAPK pathways through MyD88, release inflammatory factors, and cause inflammation; Fig.2 right: bacterial-derived EVs carrying PAMPs,

such as LPS and nucleic acids, activate intracytoplasmic inflammasomes, and finally activate caspase-1, cleave Pro-IL-1f and Pro-IL-18 into active IL-

1B and IL-18, trigger inflammation, and at the same time, the K" outflow caused by LPS activation of caspase-11 will also activate caspase-1.
E2 HERIFEMEVsS| &R RER K ARES % SCHK53-56]15250)

Fig.2 Inflammation caused by bacterial-derived EVs (modified from references [53-56])
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caspase-1, 315 F IL-1BA1 IL- 18R, CM Vst AT
DA NOD2AESZ AAAar i, LAFR) & 406t 1) 7 =X i
b R A i A i DR A A R BT CM Vst
AP H A B e B A 0 B 1E 35 A R O il 0TS
TLR2F1 NLRP3 % AE /M ke BR 3y 25 S Bz P75 Jifi ¢
FEER TR CM V#4171 i 5 1 5 DNASE 070 B A AL 2
AS549fi - Bz 4 JfL R N R A% 8 i S VR 1 AR SRHR 44
o, B R A0 R R IA R AR B Os,
3.2 HERIFHWEVSIESHMETE T

B T 51 ROAE R B, OMVsHl CMVs#f i 1)
PAMPsiE 0] DA% 516 M FE T2, 540 f i T2
A £ T 1003 H i I R A 5] 4 AR T )
PAMPs U147, VEIR TR .
32.1 @ERBEVsEFaImie AT WE3HT
7N, MAHEE R TR B OMV s H] LB R 2R Wik R 5, I
WO T MR T R 1, JRE R 1% SR8 P
AT U, B, (1) B KA 0104:H4
FEI ) OM Vst [ 85 ) Al E W 8 R (Stx2a) & F
AP TR F E OMVsHLS, Stx2a OM Vst iy
22 PN I I B caspase-9 Al caspase-311 2L A
b R A T, (2) fifl 2 A B R OM Vs ompAR]
DLIE S B pr R A B 1) 15 578 E 40 R T2, omp33-
36415 (At AT LL7E HeLafll HEp-240i o 7R 75 5 41 it 7
T B R B2 (3) BUm R AT B OM Vs i
HHBFR, CALR LR AR H 75 T 40 M 3R c IR,
PRI AR 8 3R o5 SR T /AMAERITE B, B0aE A0
T caspase-9F/ caspase-3, MM 3 E04H ML T2 &
A1 (4) R 4% R ER B R OM Vs PorBiz 4 2175
T gu T b, B SR A s B AR A R, PorBAE
LRI TR U LR B caspase-3UIE . i
JIBEFEC Y RN 4T B 3 T 199, {H PorBAS & FF A4S &2 LLFE 540

MO, BAT IR R W1 AE B 16 PorB R Y542 #6
UG FAMMPIET, W 4 5% B BR TR PorB Al 41 ) 2k
R AR DL 40 e i T 0700, (5) i it R B AT B
(enterohemorrhagic E. coli, EHEC)[{ % % 2 —EHEC
1% (EHEC-Hly), LLOMVs y#f4 i@t 5h J1 8 A
MM N 7R AE FH AL B B AR H , 7E IR R TR At
firf, EHEC-Hly 5 OMVsZ)r &5, M IE A it ) 3F
PR R, L kiR T EHEC-Hly A7 75 S B b A
125 T FL AT A EK R 4 B £ 3% BRSO A M ot o, B S
caspase-9 M IE R T A T U, WKL
P P 2 B 4 3 £ 88 %) BR B CMV s DA A i 1) 7 =X
75 S HEp-2 4 fg i TP,

3.2.2 ME KRB EVsEF I mIL AT xR
PEANME T BOE BR T 51 K RORE RSLIE 22 51K — Fh
PR M AE T ROE A B st T X, WA 3
Frz~, OMVs#E4T (1) LPSHE A5t 4 PRRsiR I, M
1M {5 34005 [ caspase-11/caspase-4/caspase-5 2 fi
GSDMD(gasdermin D)% 5 R i o B, S8
AT M I K AT B OM Vs &4 ik B AT 1
R B LPS AL R 40, ' 45 0 40 %
JFicaspase-11(caspase-4/caspase-5) LA i /2 Al FL 1
gasdermin D12 5| ALYl ff A T2 5350772 4 414l
B RAOTFEWD TR (B AR org A/fIIC/JAB
SRR ) AN I QRSB QB R TEUK) OM Vs, 3 I I
caspase- 111115 S A AE T A IL-1BRE L, - Fh iz
FFBT 72 AR 1 OM Vs 45 (1) 1f 25 v LR R 3k A
b Fe 4l i R R caspase-4 K i i A2 T RTIL-18
1) 73 A T8, <5 2 (0 8 ) BR B CMLV s N g 4 i i
i TLR2AE i@ i B, Il ad K 4GS NLRP3
FORE/IMAE, S 3ASCHIFESE A caspase-1 G . iE
I AL ) caspase-11]#] Pro-IL-1B+ Pro-IL-18!

x4 WERIFHIEVsTEX PAMPs K & 42 HHiE
Table 4 Bacterial-derived EVs related PAMPs and their biological characteristics

I AR AR DG 43 A =X AT RE 22 3k

PAMPs Biological characteristics References

Stx2a (escherichia coli O104:H4 outbreak strain) Apoptosis [64]

ompA (acinetobacter baumannii) Apoptosis/ [52,65]
autophagy

PorB (neisseria gonorrhoeae) Apoptosis [66]

Hla (staphylococcus aureus) Apoptosis [5]

LPS (gram-negetive bacteria) Pyroptosis [67]

Hemolysin (enterobacter) Pyroptosis [68]

VCC (Vibrio cholerae) Autophagy [69]
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| Caspase-3 ‘ ) A Pro-TL-1
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Fig.3 left: some virulence factors carried by bacterial-derived EVs induce the release of cytochrome ¢ on the inner mitochondrial membrane and activate
caspase-3 to induce apoptosis; Fig.3 right: the entry of PAMPs such as LPS carried by bacterial-derived EVs After cytoplasm, GSDMD can be cleaved
by the classical pathway of caspase-1 mediated by activating inflammasome to induce pyrolysis, and GSDMD can be cleaved by activating caspase-11
(mouse) or caspase4/5 (human) by non-classical pathway. At the same time, the K* efflux caused by the non-classical pathway of caspase-11 can also
activate the caspase-1 pathway mediated by NLRP3.
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