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Apoptosis vesicles from human adipose-derived mesenchymal stem cells promote neutrophil
apoptosis over inflammatory necrosis
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Abstract: Background Mesenchymal stem cell-derived apoptotic vesicles (MSCs-apoVs) have demonstrated the capacity to
promote apoptosis in polymorphonuclear neutrophils (PMNs) and reduce their neutrophilic inflammatory necrosis (NETosis).
Consequently, MSCs-apoVs have emerged as a novel therapeutic strategy for inhibiting NETs formation by suppressing NETosis in
PMNs and enhancing their apoptotic processes. Objective To investigate the effects of adipose-derived stem cell-derived apoptotic
vesicles (ADSCs-apoVs) on promoting PMNs apoptosis and inhibiting NETosis. Methods Primary mouse bone marrow-derived
polymorphonuclear neutrophils (PMNs) were isolated via differential centrifugation combined with sterile fluorescence-activated
cell sorting (FACS). PMNs were co-cultured with adipose-derived stem cell apoptotic vesicles (ADSCs-apoVs) at varying
concentrations (1, 5, and 10 pg/mL) for 8 hours. NETs formation, NETosis, and apoptosis were quantified using
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immunofluorescence and flow cytometry. Results ADSCs-apoVs regulated PMNs fate through dual pathways. NETosis
suppression showed that at 5 pg/mL, significant reductions occurred in H3cit production (48.20 = 0.96 vs 75.30 = 1.00, P<<0.001),
NETosis incidence (36.07% =+ 3.07% vs control 57.03% + 5.35%, P=0.002); At 10 pg/mL, synergistic inhibition was observed for
H3cit levels (24.73 + 0.90 vs 75.30 = 1.00, P<<0.001), NETosis incidence (16.48% = 8.09% vs 57.03% =+ 5.35%, P<<0.001).
Apoptosis threshold effect showed that 10 pg/mL elevated total apoptosis (50.70% + 10.86% vs 10.30% =+ 1.55%, P=0.001), early
apoptosis (14.30% + 1.97% vs 0.25% + 0.21%, P<<0.001),late apoptosis (36.40% = 12.75% vs 10.06% + 1.40%, P=0.011). No
significant apoptosis changes occurred at <5 pg/mL (10.26% =+ 7.31% vs 10.30% = 1.55%, P>0.999), 1ug/mL (9.14% + 4.82% vs
10.30% =+ 1.55%, P=0.997). Conclusion ADSCs-apoVs regulate PMNs fate through dual pathways by inhibiting histone H3
citrullination to suppress NETs formation, thereby preventing NETosis, and concurrently activating apoptosis pathways to induce
extensive PMNs apoptosis. 5 pg/mL ADSCs-apoVs defines a therapeutic window for NETosis-selective inhibition, while 10 pg/mL
represents an effective clearance dose for synergistic NETosis suppression and apoptosis activation.

Keywords: adipose-derived mesenchymal stem cells; cell apoptosis; apoptotic vesicles; neutrophil extracellular traps;
neutrophilic inflammatory necrosis
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Z ¥ % " P kL 41 M9 (polymorphonuclear
neutrophils, PMNs) & 56 K 505 (1 4% 0 5800 44 A
i kL 40 B R P 3K JE (neutrophilic inflammatory
necrosis, NETosis) 5§ T- L T4 = 2 18] (1 8 25
AP aE  RAEFEIA™M, PMNs %&/E “NETosis” i
R 3 o B b R A i L 4D 375 4 I (neutrophil
extracellular traps, NETs)4 3% 240 B 5500 R A 9
A B TR AR PTR G R, B ERAED
NETosis M| 2551 & S e KA It 8 2 Fhogems, i,
WRFFAE . ERIBICTT 9855 5 I 1 D490 T 02 s A
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NETosis 5 i T- - P A RESE AR S

{8 1~ 4% (U (apoptosis vesicles, apoVs) /& il il 7E
SR R s E K E AR A R,
AT /MER(EAR 1 ~ 5 pm) . JAT-H0(0.1 ~ 1 wm) AN
JAT- AN (< 150 nm)®!, HN 2 A4 24 i a7
W BT RGBS AR s oy, X T4
R MG B RS AR EEE X, Wkt
2 Jitg >fe P58 T 9 ¥fd (mesenchymal stem cells-derived
apoptotic vesicles, MSCs-apoVs)7E Vi 52 4i g 1)
Wtk T FAVEACFIT 8 T 2 LS
T, JEE R E R, Bopif e &
IV N W=t € TR NG = 1 L1 o) i 1 R 8
%% YU (human bone marrow mesenchymal stem cells,
hBMSCs-apoVs) fE i i 45 /]y UK N PMNs JE T )
2, BIH4 NETosis #%75 ) PMNs A 217

Jig W7 >F U5t 18] 78 J5T 1 4 ffd (adipose-derived stem
cells, ADSCs)PHfH FRHL . HEFHIVE | X PRJE N
WU, 5 TSN T B s TR, 7k
KAt ADSCs-apoVs!®, X S6HE i (A Bl 41 i 1]
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ST HAAE PMNs SET- U e 1 i AT . A<
W5 & 76 1) £5 A1 % 2 ADSCs-apoVs Y FEAE I, 4
FAFUPE(L pg/mL ., 5 pg/mL, 10 ug/mL)ADSCs-
apoVs X PMNs #L T- 45 2 )\ NETosis 78 N 8 1Y
2, i ADSCs-apoVs I FH F#11 [1] 5 4% NETs At
FERME—FCHT SR M, MMRREMAE . JEXR TR
W s 1 T <5 NETosis A SCHIRIRYT T REFT IR AL 5
(] B 41 ) 1 240 6 40 9 1) i R A, Sy 8 ) 3 4
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1.1 EFEHROH S

ADSCs 2 BT WS A J5 & 57 10 176 1 4l A o
JR DR, (23R G54 S2023-207-01; PMNs #21K
T 6 ~ 8 Jil itk CSTBL/ON /N i . IR
e P55 H TACUC-20231022-007, /)N Kl H- 4 Hh
REAN L 53 B WO & RS, hE); 1640 J4
Fifedk. PMA. PBS. FHE®R . o-MEMB;iFRAE
6 4= 175 . Tryple Select(1x)(Gibco, 35 [); JEH
T TE R . RN T T ARG R
R 0Y0 e s C i N w1 D W =2 i o
20 ML A AR & (Orcell, IR BRI
Z (Staurosporine, STS, Selleck, 3% [#); DAPI,
DiD(ZE =K, HE), Triton X-100, 4% 2 & F
(F¥E, hE); KEI(Sigma, JE); 7-AAD/
Annexin V-PE i T K I 3 7 & (G 4E %8, [E);
SYTOX-Green/Annexin V-mCherry i T #5357 %5
(¥ = K, P HE); APC anti-mouse/human CD11b
(Biolegend, 3¢ [¥]); Anti-Ly-6G-PE, mouse(BD,
3 [E); (Rabbit anti-Mouse, Rat, Human)Histone
H3(citrulline R2+R8+R17)antibody[RM1001]
(Abcam, 3 [E); MPO — #T (Abcam, 3£ [H);
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Alexa Fluor™568 PE % )¢ Z& . Donkey anti-goat
IgG. Alexa Fluor™488 Donkey anti-rabbit IgG.
Alexa  Fluor™633  Donkey  anti-goat  IgG
(Thermofisher, 3E[E); it A CD29-PE i A A4
fbt A CD73-PE i Uik . i A CD90-PE Jit
Puik . i A\ CD105-PE Pk . Hdi A CD14-
FITC i a0k . Hedii A CD34-FITC i Pk .
L CD45-FITC i Hi i . bt A HLA-DR i =
PikBD, ZEE); i A Cleaved Caspase3 —#7i .
i A Caspase3 —#i(1 : 1 000, CST, £[E);
it A GAPDH —#it . ¥t A CD9 —#Hi . It A
TSG101 —#7i(1 : 1000, ABclonal, F[E), 24Ny
IO B i (Hitachi, H A%); = %k i 40 B 997 46
(Thermofisher, FE[E); #]& ¥ BHEE(Nikon, H
A); BE S A RIEER, PE); HEOL
(KUBOTA, HA); @ &.0HL(Beckman, 32 [H);
#  B5 0 ML (Eppen-dorf, 78 [E); 40 i %Y
(Countstar, H1[E); =4 MM (BD, HE);
Ui 3 A (BD, EE); HOGILRE B
(Zeiss, TEIE); &5 M+ W /M55 (Hitachi, H 4%);
Zetaview 73 B4 (Particle Metrix, fE[E); %R H Ik
ISR LR . 2 B R S8 (Bio-Rad, 3E[H); 1k
FROCHBAUGE, ), HIIHER (Countstar,
HhiE); HOEIHER /NI (Thermofisher, FE[H).
1.2 FERADSCs o BRI IEFx L

SR FH TR e Tl vk DI B i s A1 2
J7At ADSCs. H20 mL AT 441 5 PBSIR G, &
1200 rpm &5:0> 5 min {5 1E 3K LA 25 mL 0.1% 1
U JiE I it 37°C T 4K 40 min (120 rpm), 2505 Y4k
JEC R I HE 43 (& % ADSCs). Lk a-MEM 58 42
R BE (% 10% 6 40 175 +1% W) B e Fp e
10 em® JEFE LT COBG R4 h 555, 3 dJa i Ik
WABRARNEEAN A, JE2eh2 ~3 d¥eil, ANAmn
A BE Ik 80% B 45 JT] ADSCs 58 285 32 5 (5 10% Ji
A MG +1% ARG FE . AL, P4, BP3 ~ Poft
A TS5 BUP3 X ADSCs #18 = 2% S5k
VLR B T IR S G Rz O et . iUE A S K
PERLLY A | NAREIA S TR, IFE
I AR %
1.3 ADSCs AT EBHFI&
1.3.1 ADSCs M-S 5kl PS{CADSCs 4
i 8% 7 2 40 0 % B 18 90% Jii PBS W Uk, i % STS
(0.5 um/mL) [ KAMNBMATE 255375, WTiEF4h
12 h, RO AT A SA v B, ST

WMELAMIIE A, %1 Annexin V-PE/7-AAD 7=
DR G A 7 20 g 1 S =
1.3.2 ADSCs AT ZEAIRI G XEE 0.5 pm/mL
STS 7155 ADSCs 12 h J7 W4 I W5 W34 T4 i
B, T 4°C. 1000 g &0 15 min L2 B 40 Hfd i
A, HETF4°C, 16 000 g B0 40 min, 5
TS ) EE 1Y) (2, T 3E B i ADSCs-apoVs, oK
FHEE AN A3 66 2 %2 ADSCs-apoVs Y s 25
WHE, HMBREWRE 1, 5. 10 ng/mL, A
5% i i 1% 8 B T & f% 8% (transmission electron
microscope, TEM)W %% ADSCs-apoVs FYTE 2, i
T YR K Ok BR 5 3 BT (nanoparticle tracking analysis,
NTA) £ #ll ADSCs-apoVs R K 12 43 4 , il i
Western blot #6: Ht 4 ADSCs #1 ADSCs-apoVs I
brid 85 H CD9, TSGI101, Caspase 3, Cleaved
caspase 3 FRIATH DL
1.4 /PMREBEEK PMNs #12E

SR /IS R P M A0 B 0 8 R 2 ek
BB /N EUE BEPMNs, R4S A
Ve — P24l PMNs,  SHE AL IE/ N, 73
e AR, 1 mL VRS E8 AL SRR AR R B
YR BRI, 45 wm 40 A 8 R AR A
BERAANMLEI, 5500450 g, 4°C, 10 min)f5, 1 mL
LT TRAR B ANMDUTE . 7 15 mL B0 45 Pl
I3 mL 3259 1 A1 1.5mL 70 85 2, e
B BE B /NG | mL B SRR R . 5
L>(450 g, 4°C, 30 min)J5, /DO HUPMNs 2,
TH VBT VR 05400 g, 4°C, 10 min)J5, 1 mL&
3% FBS f¥ PBS # & PMNs., AOPIit%U5, *H
Ly-6G-PE Hii /& #1 CD11b-APC $i /& $Ric PMNs, 7-
AADFRICAEAEML, o3 3% NG PMNs, A SLE 5
22 9T H1 ) PMNs 24 VA #0470 B 4R 4. AOPI i
B, 1 ~2 mL [ 1640 5¢ 455 57 3 BB AN UL T
JE# .
1.5 BALRERRERN PMA %5 PMNs

W5 IO /30 H B PMNs 4y 5 41, AR AR
2.85% 104>, HEFh -k 22 R S R T Ak B 1) 0k
RN, 3 5EA . 25 FIXTIEAL, 20 nmol/L
PMA 4, 50 nmol/L PMAZH, 100 nmol/L PMA 4,
500 nmol/L PMA 4 . PMNs # PMA #l i 4 h J5 ,
PBSVEMA 3K, R 4% 2 R H %% R[5 & 30 min,
PBS VB3, 0.1% Triton-x-100 %/ 30 min, PBS
VeV 3R, 10% B9 s B AR ERE A 1 h, A
200 pL A H4H H3cit—$i(1 = 100)F15 FE 2 MPO —
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Pr(1 : 100)4°CHFF IR, PBSPE3 WK, JilA 200 uL
9¢ 6 P AF488(1 : 400) A1 AF568(1 : 400), =&
JF 2 h, PBSYE3 YK, DAPI(1 : 500)444% 15 min,
PBS ¥k 3 ¥k, LSMOI80 4 H: 5 £ 1 fl 5 Wi 8 5t
i,
1.6 HxHREEERBEKN N PMNs #HE ADSCs-
apovs

PMNs LA 1x10°/~/mL [ % & 42 %0 19 2 R #it
AR AL BT (OB IE R /NI, i A%k DiD
(1 : 1 000)#5ic A ADSCs-apovs(10 pg/mL), 4k %
HE8h, F i, PBSTE 1K, 4% ZRHHEE
1R %2 30 min, 0.1% Triton X-100 % 30 min, JH
% 2 I K (Actin-Tracker Green-488) (1 : 200) £
DAPI(1 : 500) 4% % L#OEE F 30 min, PBSYE3
K, LSM980 O R MR W il M ge . Frife.
1.7 Bt EEE BHRE KRN PMNs B ADSCs-
apovs J5#J NETosis EF 4 EAT =

PMNGs A 5x1054/IL ) %5 BE 40 T 28 2 R i
R TR BRSO E R /NI, Sy k44l 25 [kt
& 20 (0 pg/mL ADSCs-apoVs). lug/mL ADSCs-
apoVs 4 . 5 ug/mL ADSCs-apoVs 21 . 10 pug/mL
ADSCs-apoVs 21 . 4% 20 7 43 %1 #% %2 100 nmol/L
PMA Bl¥4 5, FRINAR AR FE 9 ADSCs-apoVs
AbFR, 7S N IRZH 45 5 4E R PBS, 4 IR AR/
TARME S h LT 8 h, WEHF 4SS, R PBS
IEYE, BfJS R H SYTOX-Green/Annexin V-mCherry
PTG S T Y, LSMOS0 B LR AL i
BT VLI NE Tosis AL I T Y56 YL ff
1.8 =40 A L4 ) PMNs B BL ADSCs-apovs /5
NETs £ 2

PMNGs DA 551034~/ LAY %5 B2 4280 1 12 fL Ak
R4 2 H X 4 (0 pg/mL ADSCs-apovs) .
1 pg/mL ADSCs-apovs 41 . 5 pg/mL ADSCs-apovs
ZH . 10 pg/mL ADSCs-apovs ZH . 4% 2H 5640 il 4 2
100 nmol/L PMA JIII#f5 , FHIIAA AR EE ADSCs-
apoVs [ AL B, 25 [ X B2 25 7 55 7 PBS. 4 41
PMNs i T4 M7 46 h AL F 8 h, IEE S5 G X
FAPBS VL, Bfif5 R Hacit—PLiut /7% & 35 min,
HUEE, WMEPEZOLE | h5iEYE, 100 um 418
i D99 2ot 908 i 9t =X AL H3cit A= AR f (B NETs 2=
B o
1.9 = 40 AE L4 7 PMNs B BL ADSCs-apovs /5
#) NETosis Z& 70 20 AeLE - %

PMNGs DA 5% 105>/IL 1) %5 B 450 T 28 22 SRl 24

FRFAL B A PO IR /NI, 20 42 . S R
I8 24 (0 pg/mL ADSCs-apovs Z1). 1 pg/mL ADSCs-
apovs 41 . 5 pug/mL ADSCs-apovs 21 . 10 pg/mL
ADSCs-apovs 41 . 4% 41 56 43 5l # 32 100 nmol/L
PMA Jll3% 5 . FIAAS ]V B2 1) ADSCs-apovs [
AbBE, 7S IR 25 5 AR PBS .. 4 4L AR/
TANMA P I E 8 h, WHLHE, RAIPBS
HVE, KR SYTOX-Green/Annexin V-mCherry
PR RN &, 38 i = AH M AR A I NE Tosis %2
AL T3
110 SEitZah

%: 12443 M1 2% 1 SPSS 26.0(IBM) 1 GraphPad
Prism 9.0 #%; Fr A it Dl s Fon . R
Shapiro-Wilk # 3 PFAt IEZA 1, Levene &6 40 5 ik /7
22550 (e M BE P>0.05); Bl 2 B AA
H o 2555 . Z 40 FLBCR BRI 2R 7 22
53 BT (ANOVA), 48] W 4 L %5 R H Tukey 3 /5 £6;
5, FEE WA LLECR AN FEA ek 35 . DL P<<0.05
hzEFAGIEE X

2 #R

2.1 ADSCsiEFHFLTE

B TSR A ADSCs £ 2 P35, 4B
TN —, BRBRIE .. et A, g
S IR, M5 ) S A ] Y 28 8 (&
1A). = RIFEFH LA AU IGE Y ADSCs HAT
g R . BECE S Ee 1 (B 1BCD). it
A K . CD29. CD73. CD90. CDI105 ¥ 5%
B %35 (295%), CD14, CD34, CD45., HLA-DR
B R IA(<2%)(KI 1E), 455 %%} ADSCs.
2.2 ADSCs BT SK ADSCs-apovs £E

STS %5 ADSCs#§1-4h, 12h/)5, B FAl UL
ADSCs i iR FR /N, 8RR, TERIREL, 4
M rh Je i BR B AZ AR5 KM B8 2A) . alas
FW, STSE A AN A TR T [(31.80% +
2.19% vs 3.81% + 0.31%, P<0.001) (76.47% =+
1.33% vs 3.81% + 0.31%, P<0.001)], H. ADSCs Ji
T2 5 STS 75 S A] 52 TEAH 5E(31.80 %=+ 2.19 % vs
76.47%+ 1.33%, P<0.001), STSiFSH}E K0 h,
4 h, 12 hi, ADSCs # 1=K 43 5 K 3.81% +
0.31%, 31.80% =+ 2.19%, 76.47% + 1.33%. i
STS 5 SIS [A] 12 h I KB4 ADSCs & # AP T
RAE(E 2B). TEM, NTA., Western blot %22 $2 211
ADSCs-apovs, PLHfE HYORER RIES . KN,
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®250 CD29 250 CcD73 250 CD90 250|
200- 200+ 2001 200+
R 150 ¥ 150F IS
= 150 < < < 150+
#® 99 = 99 & 99.9 S
= 100k = 100} = 100} 100k
50 50 50t 50l
0 1 1 1 1 A 1 1 L 1 1 1
100 100 107 10° 10* 10° (T TSI T T (T T T T TS Yo 10 102 100 107 108
CD14 CD34 CD45 HLA-DR
250 400 250+ 250k
200} 200} L
8 & 300F 8 2
& 150F = & 150} 150}
= I 200k = o
= j00p [—047 i 200 0.80 100k [ —014 Foop [—28
i
50k 100- 50t s0f

1 1 1 L 1 i
(f()“ 10" 10* 10* 10* 10° ?0" 10t 102 10° 10* 10°

0 1 1 1 0 1 1 1
100 100 102 10° 10* 10° 100 100 102 10° 10* 10°

A: Y685 R P3MLADSCs(20x10, #7100 um); B: J6EE FIMLLOYLfa(10x10, FRI 200 um); C: S8 FIEEL YL (10x10, F5N 200 um);
D: 68 FBF G720 10, R 200 pm); E: FaS4HMAAI ADSCs 3 Hibr&d) .
E 1 ADSCsHE. EHRREE

Fig. 1 Isolation, culture and characterization of ADSCs

RIARCERIAE N . TEM fi7x ADSCs-apovs ST
FU 4 R SRR 0 BUZ IS5 #4 (] 2C) s NTA %S
HIEIR: ADSCs-apovs KL/ 7E 80 ~ 800 nm, =+
ERY EARMTTE 100 ~ 780 nm (/] 2D); Western blot
43t ADSCs il ADSCs-apoVs ] % i5 TSG101 Fil
CD9 K¢l 7= 1Y 5 75 7% 4 1 Caspase-3, 1M CD9 7&
ADSCs-apoVs H1 KA i, H Cleaved Caspase-3
{LHE ADSCs-apoVs H1 ik (K1 2E). LA I %0 45
W, AWESE T $E BLAY ADSCs-apovs 5 BE 11 4%
EHRAR—F,
23 /MREH#EPMNs WA BRIERALTESIE
MG R BN 3A): ZEHE LR BRI
f) CD-11b 1 Ly-6G XUAr (1Y) PMNs [ J¥ °h 41.77% +
0.49%, #t—L0rik, KR TAAD bR FIPERISEZH
MORE, B 7TAAD BRI BAYE B 76 40 B A (A7 B 20 A
HEY 59.63% + 10.47%), )5 01k 8% CD-11b A1
Ly-6G X H 5 ic B9 7% P PMNs( 5 &L 40 jE #F 1Y
10.83% + 4.56%), VU U8 B S 45 20 4 0 48 B 1 ok
% PE PMNs, 413 0 94.17%+1.25%, 55 T W< 3|
$E4l 9 PMNs S B B2 4i i, K/NESE—,
HAZ N 10 um( & 3B), £54 PMNs [ JE 45 2

I
24 HHHEBERMEWEPMAIESPMNs =4
NETs

PO B T s, 29 (20 nmol/L,
50 nmol/L, 100 nmol/L, 500 nmol/L)PMA 2 NETs
TE 1B S A ) H3 it 19 55 T2 1 6 BB 2H.(0.51+
0.07 vs 0.24+0.10, P=0.001; 0.72+0.01 vs 0.24+0.10,
P<0.001; 1.1140.04 vs 024+0.10, P<<0.001; 0.88+
0.01 vs 0.24+0.10, P<0.001), B PMA Ve &
(20 nmol/L, 50 nmol/L, 100 nmol/L)i% 4, NETs
R R S P b S ) H3cit A9 A il 3 B 2 (0.51%
0.07 vs 0.72 £0.01, P=0.007; 0.51%0.07 vs 1.11+0.04,
P<0.001; 0.72£0.01 vs 1.11+0.04, P<0.001),
500 nmol/L PMA 4% 5 H3cit A= it AR B T
50 nmol/L PMA #H (0.88+0.01 vs 0.72 +0.01, P=0.043),
{H ] A% T 100 nmol/L PMA 41 (0.88+0.01 vs 1.11+
0.04, P=0.004), Z5HR 0], NETs 194 e bl &
PMA JII4 93¢ (20 nmol/L, 50 nmol/L, 100 nmol/L)
RN £, HAE ML EYEE N, 100 nmol/L
PMA & H i 175 5 NETs & i 1 3 5 (€ 4AC). [F]
48 & B s vk B (100 nmol/L, 500 nmol/L)PMA
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Fig.2 Apoptosis induction of ADSCs and characterization of ADSCs-apoVs
4 FLAR (20 nmol/L A1 50 nmolVL)ZH SEREA S 2.5 Bt H B & B 75 W2 PMNs Z B ADSCs-
H R AN TE L SRR A IR NETs, 3+ &ZBINETs  apoVs
F R SEPERR ) Hcit . MR 4 I 19 15 fb b BOGHE R FE BB T A] W . DIiD # ADSCs-
MPO Fll cfDNA fy e e b @ 7 S P NETs ) apoVs 4t M1 {6 (8 5A), Y2 28 3£ JIK (Actin-Tracker
R AT L RPIREEF 1, H H3cit FIMPO £Ffi%  Green-488)%% PMNs H 424 4 (6(8 5B); DAPDF;
22IK cfDNA T T(E 4B). PMNGs fifl #% 4% 4 5 €4 (&l 5C), ADSCs-apoVs 4b F



966  fHILA RSB AR

Acad J Chin PLA Med Sch  Oct 2025, 46 (10)

https://xuebao.301hospital.com.cn

® ML A
250k
10°3
200k
"
T 150k o'
2 2
2 =034
& 100k 10°4
50k 04
10*4

10° 0 10° 10* 10° 10° 0 10° 10* 10°

7-AAD CD11b
E BT S IR e Wy e ba rin i
1071 Q3 Q2 1071 Q3 Q2
1051 1.51 e 1059341 95.60
10%1 10°4
2| 1044 104
2| 1044 10°4
1071 1074
101 Q4 . 1014 @4 Q1
T o= L — 20 itk S )
10° 10° 10? 104 10¢
CD11b
P<0.001

100

Ly6G+CD11b+
Hrt A
W
(=]

0

ZEB B0

ZER BT+
WA TCHE 73 i

P K TG4

OEP Io7> PN = RN v et
A SRIT/IN U AT A0 05 AP P2 R A 22 8 oV 0 8
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MG ARG I (n=3); B: il 22O ERIZE A R TC
SR+ PMNs RGBT T IR (ZE: 1010, FRRU100 pm,
Fi: 4x10, FRIL10 pm).
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Fig.3 Isolation and extraction of mouse bone marrow PMNs

combined with flow-type sterile sorting results

PMNs 8 h 5, £ PMNs (40, 20 i 42 e i
JE X 34 W 2% 2 B4 T DID 3 4458 0 1Y ADSCs-
apoVs([&l 5D), 1H DAPIARIC I X N A WL AT {45¢
Y55, XFEM . PMNs 1] 4N kL ADSCs-apoVs
ZJfiJfi, ADSCs-apoVs A $2 iT AZ EAH R 2515 572 5%
I, PMNs )it 2 4 56 24 A ADSCs-apoVs.
2.6 HHEEREEREMNE PMNs B ADSCs-
apoVs J5#J NETosis 1 =

B IL R AL BT N L. PMINs 5L
. %, EWEJ pg/mL, 5pg/mL, 10 pg/mL)

ADSCs-apoVs J& WLilll NETosis 14 it i 1= 19 224k,
ZE RN, 50 (0 pg/mL)AH b, PMNs 5
1 pg/mL ADSCs-apoVs Ji NETosis & i % % fk
(17.44% + 4.77% vs 17.60% + 1.98%, P=0.999),
A JE T TG 5 AR AR (14.60% + 3.34% vs 15.36% +
521%, P=0.993); 1 % H 5 pg/mL. 10 pg/mL
ADSCs-apoVs Jii NETosis M| i & [ K [(10.61% =
0.36% vs 17.60% + 1.98%, P=0.043)(3.12% = 0.14% vs
1760% + 1.98%, P=0.001)], HBXH 10 pg/mL ADSCs-
apoVs Jii NETosis 1) & 4= FL 5 B S pug/mL 41 A
B 5B [(3.12% + 0.14% vs 10.61% + 0.36%, P=0.031),
{H B e FE ADSCs-apoVs 41 it 5 7= JC I i 28 4k,
(7.59% + 1.16% vs 14.60% + 3.34%, P=0.140), i
5% B vk JE ADSCs-apoV's 4 i 78 T ) & 2 14
(26.32% + 2.95% vs 14.60% + 3.34%, P=0.014),
H U MR B ADSCs-apoVs H H ik (5 pg/mL)4H
Mo U T B B T (26.32% + 2.95% vs 7.59% +
1.16%, P=0.001). BEEILEAR . o & vk B2 i
N, PMNs UK # (1 ug/mL)ADSCs-apoVs Ji
) NETosis JoH A8 1k(P=0.999), Tt | =ik
J£(5 pg/mL. 10 pg/mL) ADSCs-apoVs J& NETosis ]
5 F# 4% (P=0.040, P=0.001), H.3l NETosis &
A B3 5 ADSCs-apoVs #é B A IE A1 5¢(P=0.043,
P=0.001), TM$HEEC1 ug/mL, 5 ug/mL ADSCs-apoVs
1) 240 3 0 1 A= TC AR £(P=0.999, P=0.140),
{EFE B B (10 pg/mL)ADSCs-apoVs M 4 ifg B &
KAERT(P=0.014),
2.7 XA AE A4 N PMNs #EEX ADSCs-apoVs g
KINETs £ T =

PMNs $EHUIE . . S pg/mL, 5 pg/mL
10 pg/mL)ADSCs-apoVs Jii it 20 A% Il NETs 4 5 P
P& H3cit AR A8k, 25 WoR, SXTIRA
(0 pg/mL) A7 &, PMNs 45 AR ¥ & (1 pg/mL)
ADSCs-apoVs Ji7 H3cit 19 4= B = Jo B W 72 fk
(74.47% +1.46% vs 75.30% + 1.00%, P=0.792), i
ECH . B A (5 pg/mL. 10 pg/mL) ADSCs-
apoVs Ji5 H3cit i A= 5 & W) B 5 9 /1> (48.20% +
0.96% vs 75.30% + 1.00%, P<0.001; 24.73% +
0.90% vs 75.30% + 1.00%, P<0.001), HEH Rk
(10 pg/mL) ADSCs-apoVs Ji H3cit [ 45 A & Hb 5%
B BE (5 pg/mL)4H BH i 93 20 (24.73% + 0.90% vs
48.20% + 0.96%, P<0.001), it BH 7 JH ik 2 30
N, PMNsFEHUIRH (1 pg/mL)ADSCs-apoVs Ji Y
H3cit 4= i & T B 48 £k (P=0.792), X #)# NETs
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Fig. 4 Observation of NETs production by PMNs stimulated with different concentrations (20 nmol/L, 50 nmol/L, 100 nmol/L, 500 nmol/L) of

PMA under confocal laser scanning microscopy
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i
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il 7~ ADSCs-apoVs i T PMNs (iH#%i: 63x10, #RJL:
LR & BREWZ PMNs #2EL ADSCs-apoVs

C: DAPIFRICH R HE Y
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Fig.5 Uptake of ADSCs-apoVs by PMNs under confocal laser scanning microscopy

TR TE AR, M VR BE (5 pg/mL
10 pug/mL) ADSCs-apoVs J& A it H3cit & (B NETs
) B 5980/ (P<<0.001), HM I NETs 24& i 2 Y
B ADSCs-apoVs W il 1IEAH G (P<0.001).
2.8 N4 AR AR 4 PMNs 2B ADSCs-apoVs g
A NETosis ZF0ZABA T X

WAL R FTR, PMNsHEEUIK ., . B E
(1 pg/mL., 5 ug/mL. 10 pg/mL)ADSCs-apoVs J& i

I NETosis R FIAIMI I TR i k. 25 ER. 5
XF BEZH (0 pg/mL)MIHE, PMNs SEEBUR R (1 pg/mL)
ADSCs-apoVs Ji NETosis % Jo B i 48 £ (57.03% +
5.35% vs 60.90% + 3.99%, P=0.822), 4RIy
IR IC ] 2 75 4K(9.14% + 4.82% vs 10.30% + 1.55%,
P=0997); M4 . m ¥ B (S pg/mL. 10 pg/ml)
ADSCs-apoVs J& NETosis M| B & [ 1K (36.07% =+
3.07% vs 60.90% + 3.99%, P=0.002; 16.48% =+
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Fig. 6 Observation of NETosis and apoptosis by PMNs after uptake of ADSCs-apoVs under Laser confocal microscopy
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Fig.7 Flow detection of NETs production by PMNs after uptake of different concentrations of ADSCs-apoVs

8.09% vs 60.90% + 3.99%, P<0.001), =
(10 pg/mL) ADSCs-apoVs Jii NETosis f & A % [t
B U5 pg/mL 41 [ AIK BB i (16.48%+8.09 % vs
36.07%%3.07%, P=0.010), 5X} MM, R
Hhk B2 (5 ug/mL)ADSCs-apoVs 4 it i 1= Jc BH i A8
1£(10.26% + 7.31% vs 10.30% £ 1.55%, P>0.999),
M F L R 2 (10 pg/mL) ADSCs-apoVs 4 g 5 T4~
A 25 8 11(10.30% + 1.55% vs 50.70% + 10.86%,
P=0.001), ¥ (5 pg/mL)ZH ML JE T B BT
(50.70% + 10.86% vs 10.30% + 1.55%, P=0.001).
I T AR L. SXFRAm L, PRk E
(1 pg/mL ., 5 pg/mL)Fe B 1R B J8 T2 2 T I B AR
1€ (0.63% + 0.73% vs 0.25% =+ 0.21%, P=0.986;
2.38% + 1.87% vs 0.25% + 0.21%, P=0.318), ifij 5

Xof BB ZH A0 A IR e B2 (1 pg/mL . 5 ng/mL)$8 B ZH #H
b, $EEUE (10 pg/mL)ADSCs-apoVs ZH PMNs
LI 1 0] S 25 0 (14.30% + 1.97% vs 0.25% +
0.21%, P<0.001; 14.30% + 1.97% vs 0.63% =+
0.73%, P<0.001); 1430% + 1.97% vs 2.38% +
1.87%, P<0.001).

M T AR A . SXFRRAIA L, . IR
(1 pg/mL . 5 pg/mL)FE UL A4 08 T~ % JC B A8
1k (8.51% + 4.59% vs 10.06% + 1.40%, P=0.994;
8.55% + 6.13% vs 10.06% + 1.40%, P=0.994); Ifij 5
Xof BRZH A0 A IR e B2 (1 pg/mL . 5 ng/mL)$8 B ZH #H
b, $5% B MR (10 pg/mL)ADSCs-apoVs 4 fiY
PMNGs M S0 9 1 00 i 2 38 1 (36.40% + 12.75% vs
10.06% + 1.40%, P=0.011; 36.40% + 12.75% vs
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8.51% =+ 4.59%, P=0.008; 36.40% + 12.75% vs
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Fig. 8 Flow detection of NETosis rate and apoptosis rate by PMNs after uptake of different concentrations of ADSCs-apoVs
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