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WE  ZHRIFET T 2R A4 T B (all-trans retinoic acid, ATRA) ¥ 1445 2m el i, 4 b 75 48 P (neu-
trophil extracellular traps, NETs)B2% #4948 7 4 A 2L 5T a9 Auh]. ARINRIRCSTBL/6/)N B89 45 4m
6L, #5F ATRAKL 22, % B8 (phorbol 12-myristate 13-acetate, PMA)#%-$NETs /= 4, %, %% % A MINETs
#9512 A A4k B (myeloperoxidase, MPO)F= it &A% 45 4% BR (deoxyribonucleic acid, DNA)#94k & 1%, Sytox
Green¥ X% & 40/ /P DNARI &, & & R B8 ikAR MMPOS & £ 3A, ELISAK | 40 /16, b 7 & IR BR
{48 A (citrullinated histone 3, H3Cit)y&&. %A A FIRNA-seqffiit T AFATRA % 249 A A, Fid it
qQRT-PCREEAR %k £ F L B (Argl. Camkkl. BMP2% )8 mRNAZAIE L. A T A5 ATRA) $e L A
BMP23NETs & £ 698576, %A 7 ) BMP2 #4741 71 (LDN193189) 4k 22 o 4 43 4m fier, B3 1T Sytox Green
% K E IS IEBMP23NETS T R A94E A . 45 % 2 7 ATRAX 32 )5 ¢9NETs#9MPOA=DNA 3£ 7 4508, 'V,
MPOZ & & A K-F 41K, ol L+ H3Cite = 2 F /KT PMAZEL(P<0.000 1), Sytox Green® & NETs %
HAl 2 EAKTFPMAZL(P<0.01), ATRAVAF| ZAR B 7 X7 HINETs A A&,; RNA-seq4t R 2 7456/ 2 A
Y EA L A T B, P 274K R LA, 182/ TR, QRT-PCR% R & 9, 5PMA4LARALL, ATRATR
L3R4 49 BMP2. Argl. Camkkl. Abcal. GSSF I % % £, 5RNA-seq4 % —%; LDN193189
472 %, Sytox Green® ENETs % XAH 2 % 2 TPMAZL(P<0.000 1). % L, ATRA%E45 37 HINETs o9 H7%,
F AU T 4818 1 iE BMP24 R A # 47 HINETsH s 49 .
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Abstract
of NETs (neutrophil extracellular traps) and its possible mechanism. /n vitro, neutrophils were extracted from
C57BL/6 mice and pretreated with ATRA. Then, NETs were induced by PMA (phorbol 12-myristate 13-acetate).
Afterwards, colocalization of MPO (myeloperoxidase) and DNA (deoxyribonucleotide) levels of NETs was de-

This study investigated the regulatory effect of ATRA (all-trans retinoic acid) on the release

tected by immunofluorescence, extracellular DNA was quantified by Sytox Green fluorescence, and MPO protein
expression was determined by Western blot, and the level of H3Cit (citrullinated histone 3) in the supernatant was
evaluated by ELISA. For the mechanism study, RNA-seq was used to screen the genes susceptible to ATRA, and
qRT-PCR was used to verify the mRNA expression of ATRA related-genes (4rgl, Camkkl, BMP2, etc.). In order to
study the effect of BMP2, the target gene of ATRA, on the formation of NETs, neutrophils were treated with BMP2
inhibitor (LDN193189), and Sytox Green fluorescence assay was used to verify the effect of LDN193189 on NETs.
The results showed that all of detected values, including the colocalization of MPO and DNA, extracellular DNA,
the expression of MPO protein, the H3Cit level in the supernatant of NETs, treated with ATRA were significantly
lower than those in PMA group (P<0.000 1), indicating that ATRA inhibited the production of NETs in a dose-de-
pendent manner; RNA-seq results showed that the expression of 456 genes changed, of which 274 genes were up-
regulated and 182 genes were down-regulated. qRT-PCR results showed that BMP2, Argl, Camkkl, Abcal and GSS
were up-regulated in ATRA pretreated group compared with the PMA group, which was consistent with the RNA-
seq results. After LDN193189 treatment, the fluorescence value of Sytox Green quantitative NETs was significantly
higher in ATRA pretreated group than that in PMA group (P<0.000 1). In summary, ATRA can inhibit the release of
NETs, and its mechanism may be through the activation of BMP2 expression.

Keywords neutrophil extracellular traps net; all-trans retinoic acid; infectious diseases

FR PR 2T B i 41 175 47 P (neutrophil extracellular
traps, NETs)xe H R0 40 i 52 30 7% A4 f5 B 50— Fof
HaAR IR &5, LLDNANE 4L, Fa g A 2 Mt
FEM, HEA . PR Y 8 H B (neutro-
phil elastase, NE)Flfifiid % {L ¥ (myeloperoxidase,
MPO)!. NETsH] LAZE T 4018 « 96 352595 A4, AT
TENUARHRAE S0 SR G i R v 4555 BB P
{HYE COVID-19(coronavirus disease 2019)F1IM IfLJiE
SRR v NETs R BERE i 5 4 2340405 A 5%
(Canx I A8 P S A0 AT B Rz 20 i B v E )P Ak,
NETs ¥ 54 T2 AT eI 23 BB0E RNE Y., S84 &
PEBEMLPEAG 58U E T . R, A7 NETs
(AT BSOS T4 ) 98 11 s I ) 2 P8 LA TR E 1) i S

4 [ A 4E H R (all-trans retinoic acid, ATRA) 2
YErE R ARG R =, FEAn AR A
WA RS EEER Y, Ak, ATRAVE N S
2 . 1) 22 280 1 R ) 9 M s R A R A e AR
AT R EE REER S, i, 48 Gt
B #8993 8 (transmissible gastro enteritis virus, TGEV)
G5 R AL Ge i B 4 (infectious gastro enteritis,
IGE)™, ATRAH I i ffe 2 40 A7, C4& B 4r

# -1B(interleukin-1p, IL-1B). 4% -6(interleukin-6,
IL-6). /1% -8(interleukin-8, IL-8). &R FE A
“F -a(tumor necrosis factor alpha, TNF-a) R UK I
S9TGEV 5 40 [ NYe 7 B W 25 4L A1 28 il (ce-
cal ligation and puncture, CLP)FE R it | BfF 50 N 02 &
I ATR AJE it 1 775 Rl 1 #1140 M (myeloid derived
suppressor cells, MDSCs)A Z B2 i - 1 (arginase-1,
ARG-1) 5 F A —H M A1 (inductible nitric ox-
ide synthase, iINOS) ¥ A= FEYE, DL K G 28 #1141
WL DR 7 43, BEAR T CLPAZIE /)N B 4k KBRS X
S AR TR R ZE 1A ATR A /2 H1l 55
16 EHIBI T RE 7, JCHAE BRI G HIIA), ATRARIZK
Pt RN Rk, ATRANS B G PR 500 1)
NERRg s | Ve i

ATRAXS 5 PE4H L 1 F AT TE0S 1) B ATRA
PUBINLBI L EE ., A REW, ATRAXT
TEZM ML, WERMM . T-4. B4,
MDSCs% AT 5 EH 12, H i MDSCsg 5 T-i&
IMF-4HHE, AR T 78BS G B M R 25 25 Tl g B 2% 1 o)
TS P AR 200 B AR B A 2 A 2 S O 1 — AR
XA, FEMREEAERIAY b, ATRA TS DI I i
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5 41 B B0 A MDSCs [ A735 KK 5 S i g 7 14
R T, ATRARASMEIT AE % P MDSCs
TE TR A IR B2 40 i S R R ) e S H ) Th e . e Ab
ATRA W] P MDSCs H % 411 1] 5 P (248 i A2
PEIETS -FEAR 1, FA R -1058) = A2 15 PR 48 (reactive
oxygen species, ROS)HH KL K] (41 J& w1k i i hEns —
IR IR AL G, NOX2)IZRIE TS, SR1MT, ATRA
Xt PR AN B B NE Ts2E i (17 F 20 A7 508 .

DRI, ZEARAEFE T, AR 7 ATRAXINE TSI B
WIFER , HADERZR T HAE NS FRATLAN R+
PERLZH M A RS S NETs A2 5%, %2 ATRAXS NETs
TERIRE . Ak, FATTIE IS RNA-seqFIqRT-PCR & H1L
T ATRAHIHINETSRERUT 2 ANEE T 2

1 MRER*E
L1 #H

Histopaque-1077. Histopaque-1119i55I4 H 3%
Sigma AldrichA 7] ; ATARIA F 221 &5 4247
fR A% ; PMA. Rabbit anti-MPO. Goat anti-Rabbit
Alexa Fluor®488. SYBR Green. Beyozolisifl|lld
b E A RAEVA IR AR ; Sytox Greenlly H K E ]
IRIEAEIRE A TR A 7] ; RT-PCRAFI &I B KiEE
A9 T2 B2 715 H3Cit ELISAIRF &4 H SR M &
BEAEMBHARA R SIYRFIE B B e
FARGIRA A, FAINEL,
1.2 [k
121 DR PHEmies®  CSTBL/6/ Rt
S6, WikG W, DL ERAESFE L WG T AT BT
ANER BT, RIS U B AR, PBSHE T 5
Ve I R B B T RPMI- 164035 75 2 ;45 LBy BY 2%
B3, F 1 mLAC R VE S 28 W RPMI-164054 77
SEr e Rl s OB E S BE AN ) RPMI-1640Jf:
BHEET15 mLEOE S, 1400 r/minE 5 2507 min,
I 1 mL PBSH 2 & B4 W48z rE T
6 mL7> Z53#% (3 mL Histopaque-11197E , 3 mL His-
topaque-10777E 1), 2 000 r/minZ i &0 30 min, 7] L
P2 A ERAIZ , /N O Z 40 B T8
(1715 mLE QA A3 mL RPMI-1640, 1 400 r/min
i B0 5 min, FF_EIE FIGE  RPMI-16405% 77
e RN T R AR G o e PR 4 A
WRFFECGH/REFRET) N, FEEM R
MBS Sk (HEHE S JTUMC-2021-152).

122 % %EXEZAAMPOVENETH i, K
FEAHM (2x 106N YEFHT- 246U, B 500 pL AN I
TEHDSHTH RPMI-164035 7571, B 137 °C. 5% CO».
LRI 1) — AR RS TR A 45 97 30 mine SRR ST 9
420, Control2H: A —H MEAK(dimethyl sulfoxide, DMSO,
14.1 mmol/L); NETsi5 54 : I A\ PMA(50 nmol/L); NETs
HOHIFFEAZE2 : in N ATRA(1 pmol/L); NETsHIHI4H : 5%
I\ ATRA(1 pmol/L), FF A PMA(50 nmol/L). H:
1, ATRA 5PMAY FHDMSOW i . NETsHIH 71 824
ZHAINETsHHI 4156 I ANATRA(1 pmol/L) 37 °C54F
% & 3 h, ControlZH I NETsi%5- 5411 A DMSO 37 °C
5 F 3 ho3 hjiE [n] NETsi7 3 2H A NETs il 241 73 51l
A PMA(20 nmol/L) 37 °Ci# & 3 h, ControlZH FINETs
77 BA 25 46 i1 N DMSO 37 °CHF & 3 he /NOIREL
3, PBSTRE 3R, FHIKS min; 4%% 5 i == i3 [
5E 20 min, PBSYEL: 3K, X5 min; 5% BSA-PBST
FEEF 1 h, LA 200 pL Rabbit Anti-MPO
(1:100), 4 °CWF & #; &k H [FU—t, PBSTEER3IX,
FEYR 5 min, M 200 uL 9T Goat anti-Rabbit Alexa
Fluor®488(1:500), = i@ &G H 1 h, PBSHES: 31K,
FFRS min; JIADAPIZLR = R E 4 1.5 min, PBS
B 3K, BFXS min, B IS, RO ERME S
NETs MPOFDNA L 5E {7 15 4.«

1.2.3 Sytox Green® M FUWAENETsAE K K1k
FEAH (2% 10°4M) B R F96FLAR 1, LR LA B 04, 2
TINAS [F) FE A FE IR ATRA(0.1 pmol/L 0.5 pmol/L .
1 umol/L) 37 °CH¥ &3 h, PMA(20 nmol/L) 37 °Ci &
3 h, /NG 96 LR , BT Sytox Green(0.2 pmol/L)
FIREEEIF E 10 min, {5 58 SEREAR G E BUR /&
SN 488/520 nmAb IF1% 6 AH (15 min Y58 ).
BEAk, K FLARCE T2 6 AU se ™ W52 A P 4 i T
AL MINETs 1T BB 00 o

1.2.4 ELISA#M b b4 4w e 7c b iEH3CitB
B R PERIAE (2% 109N Rl T-24 4L R, 4 A
AN SEIMAATRA(] umol/L) 37 °CHE & 3 h,
FINIAPMA(20 nmol/L)§? & 3 h, WA s 7% Fi,
FZRELISA & Ut B F A

1.2.5 Western blot# ) 48 it F MPO%K @ & A AL
B PRI (5x 10" yEeAt T 6F LA, #2Lh B4
AFE . NN 60 uL RIPAZLfRIRIN 2 . BCAKR
F e RS TR SR AR . fH SDS-
PAGEZ} B Z Wb FE 5 A 5T (20 pg), FFK H 23
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Table 1 Primer sequences
FEH J¥ (5" —3")
Gene Sequence (5'—3)
p-actin F TTG TGA TGG ACT CCG GAG AC
f-actin R TGA TGT CAC GCA CGATTT CC
NOX2 F GCA GGA AAG GAA CAATGC CA
NOX2 R GGG TGT TCA CTT GCA ATG GT
TNF-0 F CCA CCATCAAGGACT CAA
TNF-0. R CAG GGA AGA ATC TGG AAA GG
IL-1BF GAA GTA TGC TTA GCC AGT AAG
IL-1f R GAG CGT CGC AAT TGT TGT GG
Argl F ACATTG GCT TGC GAG ACG TA
Argl R ATC ACC TTG CCA ATC CCC AG
Camkkl F ACT ACATCC TGA CCC TGC AC
Camkkl R TTC ACC TCT TCC TCG GTC AC
BMP2 F GAA TGA CTG GAT CGT GGC AC
BMP2 R CAA CAT GGA GAT TGC GCT GA
GSSF ATC TTC AGT GGC TCG TGC AA
GSSR GTA GCT GGT TCC TGG CAT GT

PVDFJE . 1x TBSTHE#: 3K, B:{X 5 min. PVDF
JELFH 5% it B 2 W == 3 8 411 h, 1x TBSTHER3IR, &F
X5 min. L MPOFUA (1:1 000)FIHL LN A Fifk
(1:1 000)7E4 °C TR E IR . S = RIEM—HT, Pk
Ja, PRI A AR I I Ll =2 e S —HT(1:1 000)
FEEETME h, G 5.
12.6 qRT-PCRAMmMRNAK A Kb ki g
(510" M EEFp T-6fLRk H, 4%1.2.279 1) 7 A Ab B
I FHRN A B 71 6 38 15 40 f 1 S RNA . H 3R HY
IRNAR] FHRNAJY 4% 55 1k 71 &5 101 % 5 HcDNA, RT-
PCRJ M2 J7: 37 °Cili % %15 min; 85 °Ci¥i i 5 Iy
KIES s; 4 °CIRAT . ARG IEATPCRIX ML, q-PCRJ B
FE7: 95 °CARMES 5, 60 °CiB K IEfH45 s, FL40MEIR,
B IRAEA RIS CCTIAEME30 s. SIMFFA WKL, f§
FH2 M50 i s 3
1.3 GitZEoH

K FHExcel #4347 204 73 #r, S5 2040 H ~F- 35
fH+F5 #E R (mean+SD)FK 7k . {1 FH Graphpad 9.0%% £
AT B AT, R R T7 2 73 T (ANOVA), 4
T) (R S50 L A FH R 36, P<0.05 92 A Gt 22 7 L.

2 FR
2.1 R AR B ah
N T RSN SNETs, Mo BE Bl 40 8 ki

(I 1A), BEA7 5 - R G5, B8 RS IT o
A MR (EB), IR 7 2 B 4 i B A 4 it
12458, RS 7 P R A . A T BEAL
AN I, i H g 4 40 A H5ORT HE A PR 2
O, TR PRI B T 23 2658(0.920 040.003 3)%,
L1 7 T DA B A TR R, XN e R
SIS REBEE T AL
2.2 ATRAHIHINETsF AR

N TSI ATRARE A P01 b o 0 40 i = A=
NETs, ¥t k40 s Fl ATRA(1 pmol/L)Ti4bHE 3 h
J& , FEFNETs % S/ PMA(20 nmol/L)i%5 53 h, T
RS T M E MPO(Zk 2 ) Fl DNA (A (2 ) H 52 41
15 00K A T NETs R P24 . 45 3 & B, ControlZH Al
ATRAZL T H - MPOFIDNA ()L 58 7. (& 2), T PMA
4 BA W 2 MPOM DNAFLE A7 (KE2). 5 PMAZ
FILL , ATRA+PMAZL MPOFI DNA [f) 3t 5 fir ik 7K
PR (EI2). 5 HRE: H R 4l 7E 5/ NETs 15
S ) B AME S BUNETs; 2450\ NETsi% 5571
PMAJG, NETSTER SRS B Ih #5175 55 2448 FH ATRA
kb 3 5 T8 FHPMA, NETs) 42 B 44K, ATRAZE —
SEFERE EREASHNHINETs 1) 42 B o

it — 0K NETs I8 A2 B B0, K b Mk
Y% BIR AL B S A HEBIE O QR Sytox
Green(0.2 nmol/L) 44t H % WA & ME M ZENETs



F s 44t RiE

e

Take the femur and tibia of the mouse Take all bone marrow cells RPIM-1640 resuspension

TLE BMP2) AW ) b A0 4 75 4 1 T A 2061

Cell suspension is placed on 700 xg, centrifuge at room
the interface of 1 077 and 1 119 temperature for 30 min

(B) Cell counts
?:::’1’5‘}’:,7 S "Z‘n.}::"%;‘“ '%':55 800
’ o L]
R T R
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£0:59:° 200y LK Q_C, o. .-c. .. 600
. U™ o0y @ o T o
oo ate SRRSO o S 140 £
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..}.‘w 28 "‘3‘,.".“::".,00.‘.‘.&:.*‘ i 2 400
025 0c 200name" " 2o gt R @00, r P 5 o =
550, 9,508 22 0, 04 $3.%° R ’,’* 000 o)
"a300. S oo ® S3%¢0 e il 200
KX PO T LI g L0 i X N

SR TR RS ray SRy
:: ‘?’u' > 0':. ‘.‘ a.w‘";:'g'c:. .0 0-
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A: CSTBL/6/IN B B MR 4 SR BGATRE s B: o5 ™ G 0 4 5 e PR KL A
A: C57BL/6 mouse bone marrow neutrophil extraction flow chart; B: identification of neutrophils by Giemsa staining.
Bl NREBEP IR AR BT

Fig.1 Extraction of neutrophils from mouse bone marrow

A UL (B 3A), NETs# % 8 8 BRI PR 2544 , i
IS0 ek Gy vt M= S DI 2 S Ll 5 B N B
IRRCIREE o S I 0 820 = AN i NETs k4T F
At THE NETsAE AR B 73 %, Horr, Control
2H7M(1.00+0.25)%, PMAZH }(10.86+1.08)%, ATRA(1
umol/L)2H 9(1.14%0.25)%, ATRA(0.1 pmol/L)+PMA
2HH(6.14+1.08)%, ATRA(0.5 pmol/L)+PMAZ Ny
(4.29+0.43)%, ATRA(1 pmol/L)+PMAZ (3.29£0.65)%.
ATRA+PMAH 5 PMAZH ALY, NETsAE il i 35 PG
(P<0.000 1), 3 H. ATRAMRFE 1T 1515 NETS A e 2
FHR (BI3A). FANMEHEL I, ATRAREHS LA
P77 RINHINET A %, 24ATRAEE 91 pmol/Li, itk
NETS E U R Sl - e F DGR AR SRR 2 '
{EE BT NETSI AL R 0 (B13B), PMAZH IR G A
H(46 704.00+1 152.64) RFU, G505 i =T Control 2H
(29 704.33+800.84) RFU, [MATRA(0.1 pumol/L)+PMA
24 (42 833.67+1 317.58) RFUZHAAME T PMAZH (P<0.01),
b ATRARIREEF @1, 2RI FRIC. 1X—

SR R 2, PMAIATEMSNE S T NETs, MAMA
ATRATRARSE H PR 40 5 P48 FH PMA AR 2] 5 NETs A=
FRIEAS, H ATRARES A& RO 77 A NETs 4
o

K FH ELISA Rl 4H g 3% H3Cit & & (B130),
H3CitIE % 15 AFAE T A k% 4, 440 B b4 i (o
YR SEAINETSTE i) e 23 AN i B AR i,
PMAZH H3Cit/K 1 (8.58+0.04) ng/mL & # 5 T ATRA
4 (1.96+0.11) ng/mL(P<0.001), iX— 45 Hik— 51
SEATRARE I HINETS T ik o

MPOs& NETsJE il fids &S, i1 Western
blotl & MPO £ 1 7K PR A MIINE Ts A= 1 9L (FE3D),
RATHEHE R Y], ATRAPMAHMPO [ /KFK T
PMAZ. [Kt, Western bloti) 45 & 1, ATRARE
HIHINETs (1772
2.3 ATRAXI %1% EFF1 NOX2 mRNAERTRIE
A

RAER T, 0 TNF-a. IL-1B. IL-8. IL-6%%
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Control

40 um

PMA

40 um

ATRA

40 um

ATRA+PMA

40 um

40 um 40 um

40 um : 40 pm

40 pm 40 um

40 pm : 40 pm

P BB DNAFIMPO ¥ 3L 52 A7 15 5L, WEENETSTE A, DAPIFRICDNA; Alexa 488471 MPO.
Colocalization of DNA and MPO was detected by fluorescence microscopy to observe the formation of NETs. DNA was labeled with DAPI; MPO was

labeled with Alexa 488.

E2 MPOSDNAEL
Fig.2 Colocalization of MPO with DNA

(1) %% e % 2 3E NETs I i, NETsH ik th g %
INEE RGE [ N, P B A . AR JE NETSs
RO 98 A 7~ 1 52, @ it qRT-PCRAS I #4241
TNF-a. IL-1f H] mRNAAXS RILIK- o H TNF-a
7E Control ZH FI PMAH 2 [W] {1 31K 72 5 22 /0y 6%
(6.00£2.16)(P<0.01); ATRA+PMA4] TNF-akf %} 2
KN 3.31+41.24, (KT PMAZ, (HE¥H BEME
5 (P>0.5). IL-1B1E ControlZHLF1 PMAZL 2 8] {115
Z R/ R 245 (2.23£0.18)(P<0.001), ATRA+PMA
HIL-1PAH AT R E N 1.38+0.27, KT PMA4
(P<0.01). ik, FATIEH, NETsIHRHOAT DUEE %
Y[Rl TNF-oF1IL- 1 B AE G 2205, 1 F ATR A i Ak 3
J&5 P FI PMA I KL 4 i o) LUK i TNF-afLL- 113

A XS R IE o

PMA 55 NETsit i % NADPH AL (NOX)
KRR, LA QBB 2 NOX2, K ATRA
I NETsIE B IHLA], K qRT-PCRAZM | NOX2
mRNAAH X FIE K (B 4C). R ER: PMAY
NOX2 mRNAFIANT RIEE N 1.50+0.42, BF & T
ControlZ1(P<0.05), ATRA+PMAZ{NOX2 mRNA ] 4
XFRIBIKF-70.64+0.19, . F KT PMAZL (P<0.05).
I 285 R B © ATRA W] RE B4 80 [A) 2 f I NOX2
22K K P T HINE TS 7= A4
2.4 ATRAHNHINETsH BB X RO B 4% R LB 57 4

NT T iR ATRASNE] NETs I 5978 K (AL
FAE L RNA-seq 7 1T T ATRATIAR HE X NETs JE
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(4) Control PMA ATRA (1 pmol/L)
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A: Sytox Green&tik4E FMEENETsHIE G I, n=3, **P<0.01, ****P<0.000 1; B: % Y¢EEARUR NI Sytox Greenf%¢ Y64 LA E 74> HTNETs I
KDL, n=3, **P<0.01, ¥**P<0.001, ****P<0.000 1; C: ELISARZII th ERI A 137 P H3Cit/K 1, n=3, *#**P<0.000 1; D: Western blotfill
MPO 1R iE K-

A: the formation of NETs was observed by Sytox Green fluorescence quantitative method, n=3, **P<0.01, ****P<0.000 1; B: fluorescence value
of Sytox Green was detected by fluorescence microplate reader to quantitatively analyze the formation of NETs, n=3, **P<(.01, ***P<0.001,
*#%%P<0.000 1; C: the H3Cit level in the neutrophil cell supernatant was detected by ELISA, n=3, ****P<(.000 1; D: Western blot was used to detect
the expression of MPO protein.

B3 NETs4E QM
Fig.3 NETs generation detection
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A: TNF-a mRNAFIX 2234 7KF; B: IL-18 mRNAFR 1L K F; C: NOX2 mRNAAIREiL/KF. n=3, *P<0.05, **P<0.01, ***P<0.001, ns{L& 1
IR BA G
A: relative expression level of TNF-a mRNA; B: relative expression level of /L-1f mRNA; C: relative expression level of NOX2 mRNA. n=3,

*P<0.05, ¥*P<0.01, ***P<0.001, ns represents no statistically significant difference between the two groups.
4 TNF-a. IL-IBFINOX2 mRNARHExT Fik7KF
Fig.4 Relative expression levels of TNF-a, IL-1f and NOX2 mRNA
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Fig.5 Differential gene expression
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Fig.6 GO analysis and KEGG analysis results
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Table 2 GO analysis of differential gene expression
GO il it Feik bIEE AL TR

GO analysis pathway Up-regulated genes

Down-regulated genes

Chemokine-mediated signaling pathways
Chemotaxis

Inflammatory response

Cell chemotaxis

Plasma membrane

Ccl24, Cclé6, Ccl2, Cer3, Ackr3, Cxcrl

Ccl24, Ccl6, Cxcll5, Cxcl3, Cxcll, Prok2, Ccl2, Cer3
Ncfl, Ccl6, Naipl, Cfh, Selp, BMP2

Ccl6, Cxcll4, Vegfa, Lefl, Cxcll, Ccr3

Cav2, Hpn, Rnd2, Adgre5, Apoe, GrkS, Ggtl

Ccl4, Ccl22, Cer2, Cx3crl
Ccl4, Ccl22

Ccl4, Haver2, Nos2, 1l1rl
Ccl4, Ccl22, Dock4, Itgal
Fegrt, 117r, Eno2

#3 KEGGHTEREERIA
Table 3 KEGG analysis of differential gene expression

R AR

Pathway name

ik Lk
Up-regulated genes

USRS

Down-regulated genes

Cytokine-cytokine receptor interactions

Ccl24, Ccl6, Cxcll4, BMP2,111a

17r, Il5ra, I113ral, Ccl4, 11171

Chemokine signaling pathway GrkS, Cel24, Ncfl, Cel6, Cxcll4, Cxcll5, Cxcl3, Cxcll Ccl4, Cxcl9
Interleukin-17 signaling pathway Fosb, Mmp9, Cxcl3, Cxcll, 1l17rc, Casp3, Ccl2, lkbke Csf3, Mmp13
PPAR signaling pathway Pltp, Scd3, Scd2, Plin2, Acsl4, Acsi3, Scdl Slc27al, Fabp4
Ferroptosis Lpcat3, Slc39al4, Acsl4, Acsi3 Steap3, GSS
Cholesterol metabolism Apoe, Apoc2, Abcal, Pltp, Lipc, Abcgl

Fatty acid biosynthesis Acaca, Acsl4, Acsl3.

TNF signaling pathway Mmp9, Cxcl3, Cxcll, Casp3, Lif, Ccl2, Cxcl2 Jagl, 1115
Legionnaires Naipl, Cxcl3, Cxcll, Casp3, Cxcl2 118
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qRT-PCRYZESIEArg] . Camkkl. BMP2. Abcal. GSS. GgtIFlAbcgl mRNAAHXFRIATE L, n=3, *P<0.05, **P<0.01, ***P<0.001, ****P<0.000 1,

nsfURMWALZ R BA Giit 5 3o

gRT-PCR was performed to verify the relative expression of Argl, Camkkl, BMP2, Abcal, GSS, GSS, Ggtl and Abcgl mRNA, n=3, *P<0.05,
*¥*P<0.01, ¥***P<0.001, ****P<0.000 1, ns represents no statistically significant difference between the two groups.

E7 qRT-PCRIIEEREREFRIE
Fig.7 ¢RT-PCR verification of differential gene expression
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A: the production of NETs after pretreatment with different concentrations of LDN193189 was detected by fluorescence microplate reader, n=3,
*P<0.05, ***P<0.001, ****P<0.000 1; B: the formation of NETs was observed by Sytox Green fluorescence quantitative method.
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Fig.8 Inhibiting the activity of BMP2 inhibits the generation of NETs to a certain extent
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Fig.9 Mechanism of ATRA inhibiting the generation of NETs
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