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[FE )] BRY BTS2 (LPS) JB - f2 4000 (RLE-6TN ) 436 R ZN A fiti i 5 vt
A NR8383 WUEL AR . ik 18 Transwell Th5 354 R 44 20 R [ 2k B AY RLE-6TN 4ii i3 1F
WAL LPS WA . SN ARSI RIFIAL . A0 i 5 AL B +LPS A ) 4305 NR8383 4
R FR, NR8383 Aty g N as A R4, L8555 12 h 5 FIFHZE6E 5 PCR (qPCR) A6
£%-¢H NR8383 4 IL-6. TNF-« . IL-1B A9 mRNA MIxfFeikit, At —H45E i b 4nie s
WA SR I AT NR8383 #EAE IV I RZM , SR FH 25 M 37 5O 1 43 B B UL B 2 AN AR (LPS 3l
RLE-6TN 443 g ANRAA ) Fset BRZHAMIMA ( IEH RLE-6TN 4UHE /-0 AN A ), iz FH 25 S LB
B H BN 45 2 AN A, qNano b T AR ST (SRR A I AR T B4R . K NR8383 4iifiil 3
SRR, XPRRZH, PBS A, /il ASMBMARME (10 wg/mL, SCEGLHAIXTIRA ) FAEARFIY PBS,
Kigt 12 h 5, FHIOC L 28 45 10 B L ER NR8383 il iUt #4750 , JFH IBHEDE G e W B 12 36 ELISA )
K AR A 7 W P AORE IR T IL-1 B \TNF- o \IL-6 [IFRIRKF, S8R D Transwell Tl 755284,
HaxxtBEAMLL, LPS A RAER T mRNA MY A& BE TS (P<0.01) 15 LPS 4i4fLL,
AN AL +LPS 2 1R AE R T mRNA MR REHIH BRI (P<0.01) ; QFBAYSMNY
i B it R B LSRR R S AR 670, A% A 40~100 nm, FikAMBAAREY) CD63 Ml CDI ;
GPIAAMBA S NR8383 AL 3% 5 hJa, OGS A WA T LI N P 2 A DA I Y 2T €58
SEANR . SEGZH . X IR AN AR IR AT NR8383 A5, 5 PBS AL, SCIRLHAMBAS]
i NR8383 4l 48 AE [ T 7R 1Y B T ( P<0.01 ), X B AMNBAN 22 F G0 i125 75 L ( P>0.05 ).
S5 LPS SIS 1 Bz 200 M 5306 14 4/ N VA A U5 A 76 e 4 ™ A SR VR

[ RR ] ARZHE ; FMA 5 Bt L R AnA0 5 BB WA 5 408
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[ Abstract ] Objective To explore the inflammatory effect of exosomes derived from alveolar
epithelial cells stimulated by lipopolysaccharide (LPS) on the alveolar macrophages (NR8383).
Methods The alveolar epithelial cells disposed with different treatments were co-cultured with
alveolar macrophages by using a Transwell system separately. Alveolar epithelial cells (RLE-6TN) were
randomly divided into 4 groups: normal group, LPS-stimulated group, exosome inhibitor group, and

exosome inhibitor pretreatment + LPS stimulation group. NR8383 cultured alone was considered as a
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blank control. After the 12-h co-culture, the real-time PCR (qPCR) was performed to examine the mRNA
relative expression of IL-6, TNF-a, and IL-1P in NR8383 cells. To further explore the role of exosomes
derived from RLE-6TN on alveolar macrophages mediated inflammationary response, the experimental
exosomes (exosomes derived from LPS-induced RLE-6TN) and control exosomes exosomes derived from
normal RLE-6TN were extracted by gradient ultracentrifugation. Transmission electron microscopy and
Western blotting analyses was performed to identify the exosomes, and qNano particle diameter analyzer
was conducted to measure the particle diameter of exosomes. In vitro, NR8383 cells were divided into 3
groups which were cultured with exosomes derived from LPS-stimulated RLE-6TN at a concentration of
10 pg/mL (experimental group), exosomes derived from untreated RLE-6TN at the same concentration
of 10 pg/mL (control group), and the PBS at the same volume with experimental group (PBS group),
respectively for 12 h. After the treatment, the phagocytosis of NR8383 cells was observed by laser
confocal microscope and the release of interleukin (IL)-1B, IL-6 and tumor necrosis factor (TNF)-a in
supernatants of NR8383 was detected by enzyme-linked immunosorbent assay ELISA Results  (1)In the
co-culture experiment, the mRNA relative expression of pro-inflammatory cytokine in the LPS group was
significantly increased compared with the blank control group (P<0.01), however comparing the exosome
inhibitor pretreatment+LPS group with the LPS group, the expression of pro-inflammatory cytokine was
decreased (P<0.01). (2) The extracted exosomes were observed as circular or elliptical vesicles with a
diameter of 40-100 nm under the transmission electron microscopy. Western blotting analyses showed that
the extracted exosomes express the protein marker, such as CD63 and CD9; After incubation with NR8383
cells for 5 h, laser scanning confocal microscope showed that the exosomes labeled with red fluorescent
were uptaken by NR8383 cells. (3)After the exosomes derived from the LPS-disposed RLE-6TN and
the normal RLE-6TN cells were incubated with NR8383 cells respectively. The ELISA test showed that
treated the alveolar macrophages with LPS induced alveolar epithelial secreted exosomes led to a robustly
increased release of pro-inflammatory cytokine (P<0.01), but there was no significant difference between
the control group and PBS group (P>0.05). Conclusions Exosomes derived from LPS-disposed alveolar
epithelial cells activate the alveolar macrophage-mediated inflammatory response.

[ Key words ] Lipopolysaccharide; Exosomes; Alveolar epithelial cells; Alveolar macrophages;

Inflammation
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FAAHIRAER, FEEAFIER I R A TS AL A5
PR 1 A2 AN T S MR R R 2
B (LPS) A2 5 [ e Al i 153 475 ) HE 2 R
Bl LR SZE) LPS RN, il S0 1 e 40
il = 2 ML PAY B2 200 R ) Jo ) S P R P
B R AR | IR 1AL, RO AR
S BOMANEIR T, 5 |k At £ B 2 eI
LRSI,

UM T2 20 0 B — R IR M, EAR
9 30~100 nm, HAEAF THRE, EER ., HREZ
MDY, L R el R 5 1 7 5
B NS U e 2L, TS5 45 A
AR LR T O RS R WA 52 B A B L
I, SRS i 200 L ) & D A o £ 33 2 58 P
Fil-36y ATPERMR o AR A RKERAE R 1 T
RS Al B AR A SIS BT R A5 BV 1 AN T

ST 5300 140 47 NI AR S 75 6o i 94 5 W 200 it = A= 3R AR
L RiE—20 T MR RE i3 1 & A & AL
T SIS
1 MRS FE
1.1 EEHBREIRF

K BRI v O Bk NR8383 ., Bty 1T AU
b R A Ak RLE-6TN 40 [ v R B 40
e 5 AR IiE (Gibeo AH], EHE); HEER . §i%
7 (RGN ELRMAERAR, HE); DMEM
/F-12. Ham F-12K 3% 3% # . GW4869. PKH-26 7¢
JtYeRl (CSFE 25Ukl .DAPI 44k} Al LPS ( E.coli,
Ol11 : B4) (Sigma A rl, EE); bt KE CDI
B B BUIR (Abcam A A, FLE )5 Rk R
CD63 HLFifEYiA (Santa Cruz AH], FEHE ) ; BUR
HEAL Y (HRP) #ric 3t (dbat 2 &4
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WHARAWRAR, HE ) ; W55 & SYBR
Premix Ex Taq Il ( TaKaRa /% @, H 74 ); TRIzol
A& . BCA 1 il £ Fl SuperSignal West
Femto b2+ & GEY) ( Thermo Fisher A®], FEH );
R SR FE P F - o (TNF-«t ). A2 (IL-18
IL-6) FIEGEX G e W FHA LS (ELISA) A7 & ( L
HARBLPEE Y A FR AR, HE ) 5 Transwell 13
FEtl (0.4 pwm fL4E, Corning A d], FEHE ) ; filE
HAZIRE 1T ABI Step One Plus SEHf 521
7€ 1 PCR AR 3 25 .0 HL ( Thermo Fisher 24 A,
FHE ) ; H-7650 & HF L+ W% (Hitachi 24w], H
A )5 e 3 BE AT I g RELVK o A= RSN ( 1zon
2], 3£ );FV3000 HOGHERAE B (Olympus
o], HAS ) BER BUR 53 HTL (Bio-Rad A H], [ )

1.2 SWHZE

1.2.1  ZifdEsR M e mEdi bk NR8383 Higi T
B 15% SR . 1.5 /L BRER E 4N Y Ham F-12K
SEARRFRIET, 37°C . 5%CO, i FEMNETR, 2~3
d B 1 REE R, UAAKALS 2 80% A%
1 W Mt T 29 | B2 2 ik RLE-6TN 3557 T &
10% fi54- 1175 /) DMEM / F12 Ki553E, F 37°C 5%
CO, BFMMEE R, B 2~3 d e 1k, (&N
RSB 0.25% B R S -EDTA 4 g5 1L
WA

1.2.2  Transwell JLR5 35 RS2G4 20 43 ) BORT %
A K31 A9 NR8383 Fil RLE-6TN, #| ] Transwell />
A6 LA M AL BE SRR R - B RLE-6TN Fifi A1
R A4H, KPR  IEW A . IEH Y RLE-
6TN ; LPS 41 : RLE-6TN £ i LPS ( & ¥ & N
1 wg/mL) #3424 h ; GW4869 4 : RLE-6TN 25
HNMAAIHI ] ( GW4869, AHEE N 10 wmol ) i
Ak B 8h ; GW4869+LPS 4 : RLE-6TN ¢ £ 1 4b
WMAIIHIF (GW4869, ZLHEE R 10 wmol ) Fikh
P8 h, FANALPS (Z9KEEN 1wg/mL) Hi 24
h. RLE-6TN 4l ifg 281 45 ZH AL FR S DA 5 % 107/ FL4%
FhF Transwell /NZ A (B -2 ), NR8383 4iJig LA
1 x 10% fLEEFPF 6 fLARH (RITFE ), RR4uffes
Ji ¥4 Transwell /NZEFGA 6 FLA P ILET 5% . NR8383
BB R as AT IR . 12 h R e 8E 45 2H NR8383
dif, FHATIEERC

123 AP RAY B RLE-6TN FH 5% 4= B 37 3k
( DMEM/F-12+10% HYJ FBS+ A4t ) 15 38, 4 40

i 154 5 1k #) 80% K, FH PBS ik 40 ffg % i,
DMEM/F-12 J it 5% 35 3L 5% 3% F A LPS (&
JE K1 wgml), 7E37°C, 5%CO, ¥ 3% 46 vh #
BRIFE 24 he WAL LIH W, 4°C 300 x g &0
10 min, B VSRR A4, 2 000 x g &0 10
min BRI, BCEVERRZE 10 000 x g 550 30
min, #F—H LA, BCEAR B, A 0.22
pm PSSR B T UE, BRZAMBMAR LIS L
M, 4°C, 100 000 x g #A 58 5.0 70 min, Z2BR I
TR B T AT S b iA, H PBS ¥ & 4h
WA, PR 4°C, 100 000 x g #8133 B5.0> 70 min,
RIS 4l B v A S 6 2 P A ( SEB6 4 Exo ),
A AHN LPS il RLE-6TN 41 45 B 1 4 M s iR 2
TAE J X FE AL AN (5 BB ZH Exo ), BEoMb AR
2 1.5mL 19 EP &, -80°CLRAFEH .

1.2.4 SNBRIESRIREE B 20 L ZMIMAEM,
TN 2 nm AYZAEE I |, %R EHE 2 min,
FH U8 A% A8 D90 370 % 2 22 A AR L i 3%
PR 30 L, WM 5 min, JHUELUN T
Yo, BT, R E TS AR RIRE A =, W
ZEAMMARIE ST RTE S AR IR s

1.2.5 SMBERERRI A Tzon FURHT
K SN AR B . TbRE AR fS, %
FEN T PBS ZZ PR RS 100 17, RS, HiRipw
KA 100 w L BB AR Y, B AG IR
ORI B

1.2.6 D EIE: ( Western Blot ) A6l 41 b 4 32
MEFAME SR RIPA S 4R BN P i) 3
B, @it BCA LB INBIARE AR . Hilie
(12% 53 BME, 5% WA ), BAMBIAE T 40pg
LK B JG e B RR AT R, B IS 43
FsBeG tedit CD9 (1 :1 000 FFg ). CD63 (1:1 000
Fike ) HAsEREDUA, 4°CiT MR, TBST YER 3 1K,
S35 i HRP ARic iy —HT (1 ¢ 4000 Fike ), =
HWFE 2 h, TBST PYEAE, fb Rk GIRPAIN2 32
5%, BRBIRRG N WERA BRI

1.2.7  SMBRPR ORI $22 8 PKH-26 21 (A75¢
bt Gt AT, SHOMNBMAETRME . K
BEEYLR PKH-26 (400 w L) Sl AR IMNBAER +
FIRWEE S min 5 FH A AT T AP WA AR 1M £ 4T
BT, FHPBS YRk 2 Ik, EBRARLZEAMIGE. ¥
PKH-26 Fric B94MNBA 5 NR8383 41iffid (1x 10° 4~ )
LB 5E 5 h, JFH CFSE (JRIELDEEZ BEFAME I i
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FLE LG ) A DAPLbRicdif, TIRAERHMET
pUEZSiEli:

1.2.8 A WA4K 5 NR8383 41 i e 4% 3% Je S 56 43
g EBUE KRS R 47 NR8383 4ifitd, FHL N
PBS £, X AL AISZHAH, L1 x 10% LA B
FT 6 LA, Z3 I A S S 20 A MMA G REZH S0 ik
A (B PEHE ] 10w g/mL ), 25 A4 AZEARFR T
PBS, #41LL A FRIMBAR LT NR8383 4fifil, 12 h
JE R AN FVEW, AT IR S50,

12.9 RIEWFFEEMKEM (1) qPCR FAKEM
mRNA £ K /KF 40 Bl 5. RNA $2 Ui BE TRIzol
RS E DO T e, KA AEE RNA 305 54k
15 ¢cDNA. i JHl SYBR Green % G RHRAF &1 T
qPCR. it CtEHITEHRHT, HIWHEEE RAHXT
FERELL 22 IR, SIFIIILE 1,

(2) ELISA A AG  20 At L 37 0 240 Al IR 7 1
JKAF - 4% R ELISA BRI 20 B8, Gl 4% 25 40 I
HWP TNF-« . IL-18 . IL-6 (&K,

1.3 HZitHEHE

JIT A B4 44 4 1 SPSS 20.0 A% HE A7 4 43
Mr, I Ff GraphPad Prism 5 /R, Bl DLy
B+ pfEZE (xts) FoR. AN HEBCRHRHE
Ji o0, E— AR R LSD-r K5, DA
P<0.05 HEFA G L,

#£1 qPCR 314

Table 1 The primer sequences for gPCR
E4) 519751
IL-6 Forward:5'-GCTCTGGTCTTCTGGAGTTCC-3'
Reverse : 5'-GAGTTGGATGGTCTTGGTCCT-3'
IL-1B Forward: 5'-ACAAGGAGAGACAAGCAACGA-3'

Reverse : 5'-TCTGCTTGAGAGGTGCTGATG-3'

TNF- o Forward: 5'-GGCAGCCTTGTCCCTTGAAGAG-3'
Reverse : 5'-GTAGCCCACGTCGTAGCAAACC-3'
B -actin Forward: 5'-TACTGCCCTGGCTCCTAGCA-3'

Reverse : 5'-“TGGACAGTGAGGCCAGGATAG-3'

2 #R

2.1 Transwell # 1% 55 5 4 T RLE-6TN 48 f@ Xt
NR8383 £ A1k fiE Bl F mRNA 7K F 1) 5
25 3ok AS[R] b i) RLE-6TN 41 ifd 5 NR8383 4k
Rig& 12h )5, FIH qPCR Kl NR8383 4l it 4 i
7 mRNA £k KF, G50 ER  5EAXR
AT, B 28R RLE-6TN 52 NR8383 4
Jfi IL-6. TNF-a . IL-1B % mRNA /K5 E T+
(P<0.01), ZFAFIT2=E X, 1 GW4869 411

IL-6. TNF-a . IL-1B8 A mRNA 7K F-#1JCHH i A8
fb (P>0.05), 25 LG5 L ; GW4869+LPS
0 5 LPS 4 A I, IL-6. TNF-a . IL-1B Y
mRNA ZKF#R B & AR (P<0.01), X PEHIAMNBIK
P (GW4869 ) fEfE HI 55 28 LPS il 1Y RLE-
6TN Zfiffi Xt NR8383 4 ifl A4 A ik 1y, [A]
BB A RS, 1E % 1Y RLE-6TN X} NR8383
LA K1) mRNA ZKF-TCs20 . IR, LPS
3% RLE-6TN 2 Jitd 43 3 114 4/ Js 4 BE 1% X} NR8383
YR A AE R 2RIA 7K AR s, DL 1,
22 HMiEHWESEE

BB T, SLRAIIMNBAE (254 Exo) N
[ sl i 1% A RS /3R 36, 142 °h 40~100 nm,

jf.;“““;f.._
&
I

ZE A4 . DL NR8383 4l 5 4% 5% 5 IEH 4« IE ¥ % RLE-
6TN Ziiffl ; GW4869 £ : RLE-6TN %53t SN A1 F ( GW4869,
ZOREE K 10 wmol ) THALFE 8 h ; GW4869+LPS 41 : RLE-6TN %545
JEAMBARIHIF] (GW4869 ) TALHE 8 h, FHAIA LPS (L&uk N
1 wg/mL) Hl# 24 ho 555 AXTRAIMLEL, *P<0.01, 7s>0.05 ; 5
LPS #4HAHLL, °P<0.01, n=3

B 1 NR8383 H/fi4 i b IL-6. TNF-a |
Fikht

Fig1 The mRNA relative expression of IL-6,TNF-a,IL-18 in
NR8383 cells

IL-1B f mRNA X}
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A DLRFAE PR AR B . B SR BN SR 45 R
7N SIS 2 RO B2 AP IMA Y R H 7 F (CD
63. CD 9), W& I X AHXT o0 o 82 43 51l oy 43
kd. 25 kdo =543 FE3 ] 5 E REL DK b 00 A o R
ELf&, TRPS 453 WK : KiF EHARMARECH 107
nm, FHEAHR 126 nm, LK 2,

A BHEHEBTMEINMEAIES 5 B SMNBARIIRICY R,
SEI4H Exo:LPS #il# RLE-6TN 4 /it 24 h 73 SNk, X B4
Exo: 1IF# 1] RLE-6TN M4 R i

B2 SMNBAI%E

Fig2 Identification of exosomes

2.3 NR8383 i E MRS

FH PKH-26 L85G 10 1Y 52 5 2H FG) iR 41 4h
WAy 5 5 NR8383 A Ie45 % 5 hJ5, F CFSE
GG YL R IC NR8383 4Ll )i, FH DAPI
Jurbpric NR8383 4 ff my Mudz, T 2R £ 1 il
WL, S5 EoN . WidH NR8383 i & % 1E
BT PN ECTE R £1 0 5 S JURL R SR G £ 5 1 B
NRS8383 4fd oMb A, UL 3.

i 28 CFSE DAFI Marge

LSRR Y B MBI, SRETIE Y5 1Y) NR8383
MO, W56 Y (A i NRS383 41 i ig 4% ( L3R M i
x 400 )

Sl

HEH|

B3 SNMARNTRSR

Fig 3 The internalization of exosomes

2.4 SN NR8383 4 AR 7 I Bl F 3R % HI RN

WESIR . X R M A (LUREERR N 10w g/
mL) S ARF PBS 207l NR8383 4fifffirfr, 12
h J5 H ELISA ¥EI e 4 F 3w IL-6. TNF-« |
IL-18 W&, Z5RER LKA -6, TNF-« .
IL-18 MEHSHEYEES T PBSY, ERA4%
THe#E L (P<0.01), WixfiEZ5 PBS A% L4

2 X (P>0.05) W3k 2,

Fz2 KAAME VG LW IL-6, TNF-a ., IL-18
B & (pg/mL, X+s, n=3)
Table 2 Concentrations of IL-6, TNF-«, IL-1 8 in the
supernatant of alveolar macrophages in each group
(pg/mL, xX+s, n=3)

20 51 IL-1B TNF- o IL-6
PBS 4H 36.17 + 12.11 34.83+5.01 42.45 +11.01
YFHEZH Exo  46.11 529 40.07 £ 6.10 54.55 +8.05

SCES4H Exo  251.81£38.11°  385.51 £30.44"  306.10 +51.61°

W IL-18, HAMAE-18 ; INF-a, MEKLHTF -« ;
IL-6: FIA 2 -6 5 25 FI417E NR8383 4l i A 55254 Exo 25k
T4 PBS ; X HR4 Exo IEH Y RLE-6TN 444N IME 3 28
4H Exo:LPS H3# RLE-6TN Zifif 24 h /W 4MBA ; 5 PBS Z1AH L,
“P<0.01

3 it

AP F U A ST SRS B A e AR, P
TR AL AN 75 R, AP T 2R s
S IMAE AR R E AU(E S (40 : miRNA, DNA,
BT ) BISZARGHAL, A4 A TR AR B A
FEAA FA: B2z b R AR P ARSE
I ) 2 0 L B BB 9 J 2 L 53 DA 1Y)
ANIMA, 2535 S HLBEEE . Western Blot K Ak
T HRR I EE SR FF G SN R

KDk, —HAMRUESE, SMBMAN T T
I AT Mt iz 20 S i A M 2 TR IR R
Lee 8¢ R IR S 016 L 5z 7 A= i Sl it vl LU 3
E VSR ER, UUSFERASRMT, Il 4
AT A O 4 A fle 8900 vT 38 33 microRNA J47% W41 it
A FRAER I MY, 34h, Moon K BLE AT
JitiveL b 7 A0 AT A A AN, T LU A R R T
A F R D IRER 2 bt 2 R 8 H i -3( caspase-3 )
T 9% A, AT S SO S e I iz 1 {H
FEAEMEEERENT IR 7, o6 b B 7 A A SNAA X it
V6L I 200 1% 52 e v A DL

AHIFSE R LPS SO 6 b R 240 i 2 57 e 25
SE Bl A A 7Y 7 Transwell L85 351K 2 b, F&
IR, 28 LPS JaH0 i Ity b Rz 240 f i 08 ol it
35 4 Jf 48 6E IR 1 B9 mRNA K 8 342 5, R
T 25X LPS S 38 %) il o6 Bz 200 e FH &7 A 31 <1 551)
(GW4869 ) HEATTIALEE 8 h Ji&, IXFhEAAEHENE
IR HI55 . YIRS A 5 iy A gt
FFRE AL, LPS R b K Az i Mg
O i B 2R AR IO T R MR, T IE il
T B2 20 B 530 P 4 A ot it 76 I 4 i 4 0 R
MIFRIRINTCATAT 0 . ARPTREAL, SRR DR
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A BRI BRLASSE IR, 2Bl A A NS A R A i
AR R BRI, ZEEHED, LPS (R
SO b 1 AR 53000 ) S A A A 8 18 73 A Bl
AR, X SENIMAE I E A R, U
A AR A S, S A A
A RAEON , 3 2 S 1 S i — A UESE

L L i, TR0, e R s A e
i Rz 298 0 -0 ) S A A BE RIS TR A Y6 e 2
FHESECRME . XA H SIS A A AR5 B2
U5 AT REAE e REAE M 3 03 1) A A pLR] b S P 2L
YER, SR AR RIRY Y FS W (T B . SR
TEMEEEAEMH5 v, e Rz 240 708 ) S NI A
ISR TR AT, SOR MR ok
A0, Z25UANERE, XLORRIRLTA R
PRAREE ]

2 £ X
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