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and the negative control group. The therapeutic effect of A. flavus EVs on A. flavus infection was evaluated by the
survival rate of the G. mellonella infection models. Results The particle size of A. flavus EVs ranged from 20 to
550 nm. A. flavus EVs could polarize BMDMs into both M1 and M2 phenotypes and induce the production of cyto—
kines, including TNF-a, IFN—y, IL-6, and IL40. The results of the G. mellonella infection model showed that A.
Sflavus EVs could improve the survival rate of G. mellonella after A. flavus infection. Conclusion The EVs pro—
duced by A. flavus can promote the expression of both pro-inflammatory and anti-inflammatory cytokines in BM—
DMs, induce M1 polarization and M2 polarization of BMDMs, and increase the survival rate of G. mellonella after
A. flavus infection.
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Rl 0 & A & SR IIAE ™ . IR ST R,
RACKI1 7] 2 518 £ ¥ ( lipopolysaccharide , LPS) 15
15 BRI AL 48 P9 B2 48 it ( rat pulmonary microvas—
cular endothelial cells, RPMVEC) i3 7%, H SHH {§ %
T O R W RACKL 235 5 8% LPS 41 i RPM—
VEC JBE, HAFE " /R e ARDS %t 72 b,
SHH {5538 p & A5 CHEVE T o R, i 58 4UR
17 RACKI1 J2 A& i4% LPS 45145 RPMVEC i 2 fig &
H5 SHH (55l Z R KR , O ARDS 3R Y7 5K
SR -

1 #MB5ERZE

L1 #f#  SPF 2% SD MEPERL,6 ~ 8 JE , 1A Jit
2120 g, 1 H AL T AR AR W HOR By A7 BR A #
[AA&IIF 2 SCXK( 1T) 20200001 |, 7£ 22 ~26 C,
50% ~60% ¥ BEFREE N 1A 3%, POKE I, A B ERE .
DMEM %5 3% 3£ ( 28 E Gibco 2~ 7, 5 5
C11995500BT) o Ji52F ifiL i ( FREBRE IR A W HAA BR
2w, 525 KY-01004) o HToea P K& Rl (%
DAPI) (bt 5t Biosharp b £ BR 2w, $2 5
BL739A) . RACKI1 BA &P ( 95 E Abcam 2\ A,
185 ab62735) o /NEEEE F( caveolind) K ik B AH
FeE B R R PR B 1 ( glioma-associated oncogene
homolog 1,Gli-) F3g FEHLA( L1 Abmart 29y B2
HAEBRNE], 525 PA5382S.PC23173S) o #AR T A
IR FPAR TG (ALt P A2 & A B HoR
ARRAF], 5345 ZB2301) . SHH {553 i 47 5 P
157 Vismodegib Kz SHH 15 518 4 5 1 8 50 511
( smoothened agonist, SAG) ( LL| %4 SparkJade A= ¥4
KA R AN A, 525 SIMX0136. SJ-MX0162) .
Starvio"™ siRNA JEAR 41 % Yeik Al ( i s i Rk
PIRHEA BRZ 7], 525 T11008) o siRNA J5 8133t
Lo (L3 GenePharma i 25 OARA FRAF], 1745
A01001) o HARSER G R [ P A4l Millicell
ERS2 HEH Y ( #4-: MERS00002) } 24 fl 2=
Transwell 5572 ML( fL4E 0.4 wm, A5 2B 1 FR 0. 33
em’ , 585 PIHT12R48) 14 [ 3% [E Millipore 23 ] 1
AL IR WU (fE I Carl Zeiss 22 w], 15
LSM-880) -

1.2 FHi&

1.2.1 RPMVEC 521 A 432 SRS R
()77 1 Ko 2% SOk AT o HUSPF 4% SD K U it
JUE, 51 B 57 RPMVEC, A2 8557 2= 55 3 ARk A7 52
%o ¥ RPMVEC Ff#L 43 2h: MOCK 41 ( %5 1 Xt IR

4H) si-NC ZH( BT HExTELH) (si-NC + LPS 4 ( #%
Y si-NC J5MA 10 mg/L LPS $53% 12 h) .si-RACKI
(Y siRACKL) | si-RACKI + LPS 4 ( %% 4L si-
RACKI JEIA 10 mg/L LPS $:3% 12 h) .si-RACKI
+LPS + Vismodegib #H ( #5 4% si-RACK1 J5 i A 10
mg/L LPS 538 6 h, #-Ji1 A 20 pwmol/L Vismodegib
B3 6 h) .si-RACKI + LPS + SAG 4 ( #% Yt si-
RACKI J5 /il A 10 mg/L LPS 5% 6 h, Fiji A 1
pmol /L SAG #5557 6 h) o 24 Atk K3 Fr i |] 2 1]
AU B " BT RPMVEC 2% 3 i
TRy BUE RS R A4S 3 48 RPMVEC 4270 T 6
FLAR , % B 3K T0% ~ 80% W} 47 6 e, X B4 ( si-
NC 4H) %% 4% si-NC, U2k 41 ( si-RACK1) #% 4% si-
RACKI,siRNA-RACKI K B 1 % B8 T 4 8 %) U, 36
1, SEEG AR =A% 32 IR Starvio™ siRNA 3 B 5 £ 47,
FEYY 24 h J5 PEA IR, ARSE S SR AR N I R E A 22

&1 RACKI siRNA F7)
Tab.1 RACKI1 siRNA sequences

Name Sequences (5°-3")
si-RACK14 S: CCACUUUGUUAGCGAUGUUTT
AS: ACGUGACACGUUCGGAGAATT

si-RACK1-2 S: CCCGAGACAAGACCAUUAATT
AS: AACAUCGCUAACAAAGUGGTT

siRACK13 S: GCCACACUGGCUAUCUGAATT
AS: UUAAUGGUCUUGUCUCGGGTT

si-RACK14 S: GUGUAUGGCAGGUGACUAUTT

AS: UUCAGAUAGCCAGUGUGGCTT
S: UUCUCCGAACGUGUCACGUTT
AS: AUAGUCACCUGCCAUACACTT

Negative control

1.2.2 Transwell 30 &% A & 28 i & [ ( transen—
dothelial electrical resistance, TEER)  Jf{&4M0EBS
Fi 7509 RPMVEC AL G4 1 x 10° 4™ /em® %5 B 457

F Transwell |3, 5577 E 4010502 o FHAE S K 212
SEARA, T 15 8 A Millicell ERS=2 #, BH A A4S I

TEER 724k, HIBHALAIE T 70% sl rhiR i
15 min Ji5 Ji] DMEM R5 3890 ohde 8 1 5286 DUR #2
TG — 15 32 Y Transwell Az 4 25 B0 iR T
FALA AL B, 3155 TEER {8, TEER {E( 5147 Q x

sz) = ( PN 20 0 e B (L Rt L BHL(E)  x Transwell
/NERRIEAL 0. 33 em?) .

1.2.3 % 7% ¥p X 3 ( Western blot, WB)  £52H4H
J Ak 38 58 W i B4 M S R e ] 10%  SDS-
PAGE BEJE, Uk 8§ E A& H 0 5, Hii s =
PVDF Ji§ |, Joai I P B A W B A 1.5 he 4 C O
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H—Hiid % ( £/ 16 h) ,RACKI( 1 : 1 000) .B-ac—
tin ( 1:2000) . Caveolind ( 1:1000) . Glid
(1:800) . TBST % 10 min, HA 3 K. Sl ABR
ALY R R IC B BT AR T1gG( 1 2 10 000) =5 i i
% 1 h. TBST 2% 10 min, T8 & 3 . ECL %
SRR ] Tmage] B4R XS 5547 4T K BE
EH T HEHRIRAKF = B KEEA /XN 2 K
JE1H -

1.2.4 ZaREFE HRFET 12 ARILE,
PR BE N 1 x 10° 4 /mL, R4 A K B A3l
B FRRWL EWR N 4% Z R P EEEE . W
SEWLPBS ¥ 3 WK, YK 5 mine 0.1% Triton-X100
FIREIBMM. A 1 mL BSA = iE& M 1 he )
FrE AW, PBS P 3 WK, &K 5 min, i A RACKI
(1:100) .caveolind( 1 :100) —3i 4 CidK. WH
—31,PBS ¥ 3 ¥R, YK 5 min. JIA Alexa Fluor f5
WCHZEEZHT( 1 200) , #EG ZHRCE 1 he PBS
Ve 3 WKL AR S mine JEINPLAEE K E B (%
DAPI) T3 R b Ul R 583§ G, IR
BT A Image] BROFHEAT S0 E I
Mo MAXTZEICHRE = 45 4T3 00 B /% B4
B9t -

1.2.5 %it54#® A GraphPad Prism 9.0 %K
HHATH 22 50 T e A7 G IR 20 A (R Tt B9k
x xs Fon, WAL IE] FLBOR A ST AEAS « K3, 240 L
BRI PR 2 7 220 M7, )5 Wi L #CR ] Tukey
K50 P <0. 05 A2 54 geit2# 8 Lo

2 HR

2.1 T2 RACKI f§ RPMVEC &I~ si#l 41
RACKI k7K W45 si-NC 4 FFE( Py, <0.05) ,[H
I, BEHE si#l I TIRgisis. WA 1.

2.2 BREWHKIEKN RACKL 7£ RPMVEC H &
15 % RACK1 5 caveolind RyE L 5 £ Wil
TUEEE],RPMVEC H RACK1 7E#% N A4 431

caveolin- 7F 21 it JBE F1 20 Jf 5 R 4 A . A A si-NC
2H ,si-NC + LPS 20 RACK1 FIl caveolind #H%}7¢ Y50
JEFHE (¥ Prye, <0.05) 5 AHEL si-NC + LPS 4, si-
RACKI1 + LPS £ RACK1 FI caveolind AH X ¢ o Ji
BEAK( ¥ Py, <0.05) o UL 2. #2755 RACKI nJfig
WL caveolind 5 LPS # RPMVEC i 445 13
o

2.3 % RACKI1 %} LPS i% 5 RPMVEC & &
MR BN AR si-NC 41(53. 863 £2.035) (Q x

MOCK si-NC  siffl  si#f2  si#3  si#d
o [

P S S S - |

B-actin

1

|_|

Relative protein expression of
RACKI (B-actin adjusted)
<
W
T
|_| .

MOCK si-NC = si#l  si#2  si#3 si#4

Bl 1 #% RPMVEC fi RACK1 EHRIERLLE(n=5)
Fig.1 Comparison of RACKI1 protein expression
in RPMVEC in each group (n =5)
A: The expression of RACKI was detected by WB in RPMVEC; B:

Relative protein expression of RACK1; * P <0.05 vs si-NC group.

em’) ,si-NC + LPS 2 TEER {#( 31. 570 +3.597) ( Q
x em”) FEAK( Py, <0.05) 5 HH# si-NC + LPS 4,
si-RACKI +LPS 4 TEER {fi( 44. 843 +1.452) ( Q x
em®) FHREI( Prye, <0.05) o WL 3. TEER {541 i
AR U G, $E7R UUER RACKL A RE{IG LPS 375
F1) RPMVEC (=38 i1 -

2.4 % RACKI 3} LPS % 5 RPMVEC % i
caveolind.Glid By &M FH% siNC 4, si-NC +
LPS £ caveolind ik /KT & ( Py <0.05) , Gli-
1 R IK K BEAR ( Pre, <0.05) 5 F1%% si-NC + LPS
4, si-RACK1 + LPS #H caveolind 3 ik 7K 3F F& 1%
( Prye, <0.05) ,Glid FihKFFHE ( Py, <0.05) o
VL 4. #2275 RACKI Al R & SHH 55 %2 5
LPS £ RPMVEC 38 B T

2.5 SHH{ESi##%5 RPMVEC @E4ET
4L si-RACKL + LPS 4 (47.813 + 2.044) ( Q x
em’) , siRACK1 + LPS + Vismodegib #H TEER {4
(38.023 £ 1.975) ( Q x em®) FFAK( Py, <0. 05) ; si-
RACKI + LPS + SAG # TEER {g ( 52. 800 * 1. 552)
(Q xcem®) FFEG( Py, <0.05) o UL 5. ##75 SHH
(EEMEITHES 5 RPMVEC 385 75 .
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Fig.2 Expression of RACKI and localization of RACK1 and caveolind in RPMVEC ( n =3)

A: Immunofluorescence staining images of RACKI and caveolind in RPMVEC from each group X 100; B: Relative fluorescence intensity of

RACKI; C: Relative fluorescence intensity of caveolind; “ P <0. 05 vs si-NC group; *P <0. 05 vs siiNC + LPS group; $P <0. 05 s si-RACKI group.

2.6 SHH {55i# & 3§z RACKI F#i LPS i
5 RPMVEC Hj caveolind Rix #FH% si-RACKI1
+LPS 4, si-RACK1 + LPS + Vismodegib 41 RACKI1
il caveolind 22 ik KTt 85 ( 3 Py, <0.05) , si—
RACKI1 +LPS + SAG #4H RACKI1 Fl caveolind FEik7K
EREAR( ¥ Py, <0.05) o WLIE 6. #2278 SHH {55

% AT HE 8 13 8 ¥ RACKL FI caveolind 223548 77
RPMVEC i@ &k

i ke 1L A 38 35 PR A i 2 ARDS & ) G PR
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Fig.3 The effect of silencing RACKI1 on the permeability of
RPMVEC induced by LPS (n =3)

" P <0.05 vs si-NC group; *P <0.05 vs si-NC + LPS group; P <

0. 05 vs si-RACKI1 group.
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Fze TE I e DT T R 4 R BAE Y . Z WU Y R
BB RACKL WP 5@ i 5 7K 11 C ( protein ki-
nase C,PKC) 2245754025 H 34 5% ( mitogen-activa—
ted protein kinase, MAPK) | cJun & 3 K Vi 184 g ( c—
Jun N-terminalkinase, JNK) 2525 [ 25 & S WA {5
o PR A E%ﬁﬂ%'ﬁ ARDS &% % VI HH
X BEAEWFA” KW RACKI n] i 5 5 4
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Fig.4 The effects of silencing RACKI1 on the expressions of caveolind and Glid in RPMVEC induced by LPS (n =5)

A: The expressions of RACK1, caveolind and Glid were detected by WB in RPMVEC in each group; B: Relative protein expression of RACKI;

C,D: Relative protein expression of caveolind and Glid;

* P <0.05 vs siNC group;

#P <0.05 vs siNC + LPS group; P <0. 05 vs siRACK1 group.
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TEER (Qxcm’)

5 SHH {£2i#%% 5 RPMVEC EE AT (n=3)
Fig.5 The SHH signaling pathway was involved
in the regulation of RPMVEC permeability ( n =3)
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" P <0.05 vs si-NC + LPS group; *P <0.05 vs si-RACK1 + LPS

group.
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Fig. 6 The SHH signaling pathway disrupted the expression of caveolind in LPS-induced RPMVEC by modulating RACKI1 ( n =4)

A: The expressions of RACKI, caveolind and Glid were detected by WB in RPMVEC in each group; B: Relative protein expression of RACKI;
C,D: Relative protein expression of caveolind and Glid; ™ P <0. 05 vs si-NC + LPS group; *P <0.05 vs siRACKI1 + LPS group.
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SHH {5538 % fi SHH 2K [ FC /A Preh 25 37
1A Smo RV # S 5% 3 N T Gli L, 7E IR iR &
BN SR A Py U OC B AR 0, DR A 2 B A AT
g7 SHH {55 5 % 77 Ml 451 405 A6 52 i 7 o 3]
SCHEWATAE ] G SHH 5530 % nT etk il 20 21 i)
FEA A 5 U6l S8 S AT AL . Glid S
2T SHH {5 S e rbrasy ™ o BRAE
5t % B Glid 223576 LPS #ili% RPMVEC A} 3%
P, PG SHH {5-5-38 [ REAS I % LPS 155 RPMVEC
R . A SIS 25 R B R UUER RACKL ] g i
LPS %5 RPMVEC %3k Glid , 7% RACK1 A GE#]
il SHH {553 % %} RPMVEC [{E 9 EH . i —4
S 5 SHH A5 5300 [ 10 38500 sl 30 i 43 5310 i )
W T LB RACKL X} LPS 355 RPMVEC 538 15 1
K caveolind FRIK M2, (A L HEI RACK1 W] RE
S E T SHH {355 18 B Fl caveolind 28 35 52 I i 35
RPMVEC i@ #MAE ], H RACK1 5 SHH {5518 %
A BEAEAE RS R Y, 2L R 4 Aa i D B

25 L TR R BFGEIESE A LPS £ RPMVEC #5143
A FEUTER RACKT AT R# % LPS E RPMVEC &
B M RACKI 38 17 18 3 caveolind 38 1A 32 BE X 41
JeL i 3P 1) 5 ) RACKL n] g 5d i )2 15t 75 SHH
3 N T 4% LPS 5451 RPMVEC &7l i M
At , RACK1 25 LPS #i3#% RPMVEC il i 4 i 2%
JEi i SHH {5 53 3% 0 95 RE X Bie X B A
ARDS 6T H AT i LR TR A5
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linking embryonic lung development and asthmatic airway remode—

The mechanism of RACKI1 regulating LPS-induced functional

damage of rat pulmonary microvascular endothelial cells
Li Qiqi, Wu Xianghui, You Qinghai
( Dept of Respiratory and Critical Care Medicine, The First Affiliated Hospital of
Anhui Medical University, Hefei 230022)

Abstract Objective To investigate the effect of receptor of activated protein kinase C 1 ( RACK1) on lipopo—
lysaccharide ( LPS) -induced barrier function in rat pulmonary microvascular endothelial cells ( RPMVEC) and its
interplay with the Sonic hedgehog ( SHH) signaling pathway. Methods RPMVEC were cultured in vitro and ran—
domly divided into si-NC, si-NC + LPS, si-RACK1, si-RACK1 + LPS, si-RACK1 + LPS + Vismodegib and Vis—
modegib + SAG groups. The RACK1 of RPMVEC was silenced by small interfering RNA ( siRNA) technology and
the cells were treated with LPS( 10 mg/L) , SHH signaling pathway inhibitor ( Vismodegib) (20 wmol/L) and
SHH signaling pathway agonist ( SAG) (1 pwmol/L) . Following the intervention, the expressions of RACK1 and
caveolind in RPMVEC were detected by immunofluorescence, while the transendothelial electrical resistance
( TEER) was evaluated using the method of Transwell, and the expression levels of RACK1, glioma-associated on—
cogene homolog 1 ( Glid) and caveolind were detected by Western blot. Results Silencing RACK1 increased the
TEER value of RPMVEC induced by LPS ( P <0.05) . The expression of caveolind decreased ( P <0.05) , and
the expression of Glid increased ( P <0.05) . Inhibiting the SHH signaling pathway could reverse the increased
TEER value of LPS-nduced RPMVEC caused by silencing RACK1 ( P <0.05) , and the expressions of RACK1
and caveolin- increased ( P <0.05) . Activation of the SHH signaling pathway increased the TEER value of LPS-
induced RPMVEC caused by silencing RACK1 ( P <0.05) , and the expressions of RACKI and caveolind de-
creased ( P <0.05) . Conclusion RACKI plays a role in LPS-nduced hyperpermeability of RPMVEC, and its
effect may be achieved by modulating the SHH signaling pathway and caveolin-.

Key words receptor of activated protein kinase C 1; sonic hedgehog signaling pathway; pulmonary microvascular
endothelial cells; permeability; caveolind
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