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Abstract In the daily gas exchange with the outside, the lung is always faced with the threat of various
pathogenic microorganisms, allergens and even pollutants. Therefore, the lung immune system, especially the in-
nate immune system, plays a key role in maintaining the homeostasis and protecting the body from the above haz-
ards. When sufferring from the invasion of foreign pathogens, AECs (pulmonary epithelial cells) and AMs (alveolar
macrophages) cooperate with each other to quickly identify the invading pathogens and send out recruitment sig-
nals, and then neutrophils and even adaptive immune cells like B cells and T cells, quickly gather and soak to joint-
ly clear pathogens. As membranous units with specific function, exosome may come from AECs, AMs and other
cells. They contain proteins, DNA, miRNA, mRNA and others, which can effectively reflect the state of its original
cells and be used as biomarkers of lung diseases. In addition, exosome can also effectively transmit information and

regulate biological activities when taken up by the target cells, which indicate its therapeutic role. Herein, this work

mainly reviews the research progress in the lung immune system, the innate immune response in lung infection, and

the role and application of exosome in pulmonary innate immune response during infection.

Keywords

it U (lung) 1 9 144 5 A1 G 147 SR A e () 32
Fg P, I 20T & & PO TR AR SO B sk
(00 2 Joly, 3 R T 3R A T B 1 AR (1) S 9% 2 Rl ——
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WAL K B2 I (solitary lymphoid follicles, SLFs)al
/NiPeyerith B2 25 (Peyer’s patches, PPs). [A I, I
THE AH Ik LA 20 24 (bronchus-associated lymphoid tis-
sue, BALT){E JE 2 AT Be b # ALL T/ (1) i 3 AH
Ik LA 2H 2H (gut-associated lymphoid tissue, GALT).
BALTH ML b Je 78 75, HUEHAROC bR et e 35k
b JER SR R S PN B AT A R . AR —
TR, fE AR, BALTAEAE T LB A D 4F 1 il
B0, 1 S A AEAR I 2 E T R AR A LT RN, B
7 S AUBALT(GBALT). BtAF, BALT I AEA77E TG L
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HEV), DME Tk Ay R g3 . [, S0
Jiili 76 4] g (broncho-alveolar cells, BACs)tH 17 7E T~ fiifi
BN, AT 28 A0 JE S 1 SR il i E W Wi (broncho-
alveolar lavage fluid, BALF)3k H. 7E & FEIRZS T,
BALFH [BACs 3= ZL AL £ AMs(Z) 1590%) A1 ik B2 41
(29 15 10%)™, 57 ST B SR JE Ak A TE 4 Joa A
Ik BB A, R R U A G g MR A e i A
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)]ji%[lﬂo
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S3 WA R TR R o, 0 — SR e 4 Al e,
1Y AECsiE B % [m] Jik Ji I A1 43 A& 52 g (n 21 4
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i AR N AR IS, AECsHE S BTG 73 1 g i B )
% ik (antimicrobial peptides, AMPs)FI4H g (Al -1-, 11
W HIIE R PE R, R REWS 5 AMs. A MR 41 A A1
DCsSEEHEAHHAER", FFE:AECSBUSFREUR
HIPE R AR T, B2 L4 T (A5
BAETD), PR AT RERTTE 4 .
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tion receptor, PRRs), #1Toll ¥ 52 {4 (toll-like receptors,
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JRACAE U712 Ry BT AR T R T Ak A P e 5 —
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interferon-B, TRIF)E4H B 14 il 2 (1) & 4 5 K Jg e
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122 AFE=Egmie  FRAT, ERRANNG & i
1 G I A ML IF190%~95% 2% . il 5 I 241 i m] 43 i 25
8] 5 LI 4 i (interstitial macrophages, IMs), == 247
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BTN, 43 FARiE ACD11e CDIIL ™™, &
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tin- 15031, AM s i G 2 A 285 R 48455 R G 22 B A
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colony-stimulating factor, GM-CSF), F{-id it 55 /3 WA
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e i A I N T RS IR N B W o B/
Geo M H, WA, EH /N RAMSHR N K S ]
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/I BRI S G Bf 25 5 M IR 90E DR 7 R L & i
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PR JAK/STAT- 138 2%, 335 110 # f ERK 1/238 #%, # 2¢
01 OO 0 R 2, e A, AMISTE il B R i) IE R
% 5 AECsTE iliCx43(connexin 43)4% [ 21818, M
38 [F] 2P Ca? i IA BME B A2 ELI H -+, wl I,
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NRFRFNUAIEE .
124 Phgagmie  ASEDR AR BT R GL R
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HBIEA RS 5N TR 4R, TG B
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HCDI18EB2#E A R 5 3. A ClkkiE, ALLE
HBALFH [ 10 [A F(ICXCL8. IL-8. CXCLI1.
KC. CXCL5. CCL2} ENA-78)fI /KT8] &7t &,
AJ 8 5 b PRI I 3R i R

HH M KL 4T B P IS 3R THI 208 8 1k 52 M CXCR2 A
FPRs, Aef% 5 Z P&tk A+ (i CXCL1. CXCLS.
CXCL5. CXCL2. CXCL3. CXCL6. CXCL7%%)
ghgr, AR R ok 2 i e fil IR IR A R
F&, TEE.coliifs T W il 48 /)N BRI il Y, CXCLSHR 2% f
R R IR TS 2, A BT HLAARTE BRI SR AR, U
A2 I 7K i, 38E S B AE i 28 BRALIARDS ) & A= 1
H, CXCLS5% 2 /)y 511 B il F1 41 J& i A 44 Rz 28
CXCR2I K 1B K JF T i 3 8™, CATZE Ot
FLR I, TEH 58 50 55 A1 v K G Jil B, CXCL 1 i
1 CXCL2/MIP2F1 CXCLS5 /K, #43% NF-xBAl
MAPK sI& %, 13 i 52 00 H 1 R4 B IR i A998 5 A4 T
BRidHE. AT UL, i o PR 4 IR I S i R e 4 TR
HHE BV R
1.2.5 Ak eHFmie  AENRTTEREA G
YT A LE 14 5] 45 IR EL R 40 B (ILCs), 75 fii &6 98 i A1
PP VRS [ R 2B R R R R R B AR B
ILCsFE Z 53 N ILC1sH H 2R R A5G 4 L (NK cells)
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ILC2s M ILC3sP, 7E i iE N 354 4347 P9 ILC1sH
NK 4 i G % 38R i TFN-y; 78 il 48 70 85 41 1 B
i 22 [ B i 46 /0N B, TRN-y a8k 2 23 B2 TL- 1R TL-6
(AR AT FEAR AL I B Js A [ e o, 380
SiE Ml 28 () & A 55590, TLC2s =4 Th2 A1 (IL-4.
IL-5. IL-6. IL-9. IL-13F1Arg), ifii ILC3s 3 ZRE i
IL-17. IL-22. AIL-26. GM-CSFAITNFaf", ILC2s
RERE [MITLC 154k LA B B A, 18 2 51113486 1)
M2 E 20 B AR A, S It B g 45 /Y B TR I,
TLC3s7EJIli % 4k 3R B i 28 K 2F I e % 3k S 4R, BRI
1L-22, Z 5 il IEDCs3#0E, PRI PR G T SR il 28
BLALI/ARDSP; 7 i 98 v 76 AH B il 28 & 2B IS, TLC3s
W B85 B TBAL-17, 5 B 55 28 1 S RE T #LS; st op,
ILC3sib AE MG RRIL-17A, 3855 il [ 16 40 F 7 s 1
AN RE T, PRHEHUARTE BRI JE RS ZRE T 5, ILCs
1 fifh 18 G [ A Ho 9% B2 ke B B AR, B8 2t
KRR HL, R WA % T AL/ARDS .
12,6 @iel TR T e N A
o, B2 G 9% A R SR IA FERE AN B BR] - (M TFN-y
TNFa. IL-1HRIIL-6%), DLiE 2 A 8 5 8 B4 B 1,
JCH AR R B2 2 B e kA, TIL-101 72
B IRV AT A ML BT 1, B R A 5 ) B A% — B R 4 )
MHC I 2 3 F0AH i B8 -7 A=, 3 T 5 1 T2 it 1)
G FD A B R A R N B 4 R 17~ AR FIB
21 M S e K 1 1) 4 WA S T B

FL R T % 28~10 kDa kK /N HIBEE A, it 5
G H B EL3Z1R(G protein coupled receptors, GPCRs)
AR MR B, R IR AT A AT A
1R, BT B R LG, AR TR PO, 3L
o R CCEAL R T (WIMCP-1. MIP-1af
RANTES, 54tk Az 4. e, rg it
For 2111 it AT g R P R 4 AR FICXC a4k IR 7~ (i TL-8
GRO-afTENA-78, 1t 7 i A 1 £ KL 40 ). IL-8/2
—FelE R R R A L RS IR, R
P il P RZ R F B 40 52 BILPS . TL-1BE TNFoufil] 3
Ja A, 18 Ttk 22 ACXCRIFICXCR2, 1 £ F
L1 il R 2 G 35 K AEAE . CKLFLE — P N
PRIR 7, dbTE K 2 B 235 T o 0 41O ot i
R YN RIE, AT SE K ILCKLF1#E 0% A 2L
HE AN B4, H s B8R 7 51 S TARC/CCL17AI
MDC/CCL22 B A A LM%, FEiE i PTXRH W SE46 . 45
I SIZIR RN SZ A4 PN A S BGIE S HAE B 324 N CCR4; B

Jai, A ATk — 25 K B ATIE SECKLF 1) C-if BE C2 71
C197E H 5 CCRAAH T A I Hp & 4% 4 1 A €27
FIC19fE % #1141 SDF-11E A T-CXCR4 [ & 4t Ty fig il
CXCR4AW Ak, Ho A ML 3= 252 P9 FRIE/E ] T-CCR4
Je WG PI3K/PK C I i, HE 11 {4 15 CXCRAML B, 42
S e s s F i o B N RS, CL9RERS A 350t
BT I 2 TG E /K S, 1) 5y 285 M8 0 M 28 23 o (1 7
PERLAN M SR AR, PR30 S i 2 2 Hh R Th2. 48 ffa R -7
IL-4, M ysA2 5 SORE IR, AT WL, Ak R - 72 i 3
98 TR TP ) EE A A, R R 4 R AN
H.

2 HNIMESEIREER R RN E
2.1 Gk

4 1 P& (exosome) & H i 41 i 43 W 1 EL AR R
50~150 nm ] ffl ¥ FE i3 (extracellular vesicles, EVs). H
AIAA), AN AR R R JEUAE AE W Rl s 50, B A
47 1% ¥ 12 2 & K (endosomal sorting complex required
for transport, ESCRT) 4t FTESCRT 4K i &2 70,
AN [F) 48 SRR FrD 4 A B L5 I 0 A B A TR, AH
RECT o NEE R IRBAZIRY. SR S b4
A 5 HRIF A0 AR [ B g X0 T 2 R4 iU, L
B ERINERE R, SRR b SRk A 2275 7 i 52
JIEE 25 A6y S5 (RD AR B)72, LA R R IR S B 1, i
g T AL 2 8 322 i 2 10 AN R R 45 R B 1 70, A A
(R AE 1 2 1 f 35 ESCRT B A 4 K 13 2 Alix
[ 98 7 & JE K 101 (tumor susceptibility gene 101,
TSG101)"*7ILL K DY %5 i 85 1 41 CD9+ CD63. CD81
FCD82, HoAth 8 (3 4140 i EL 45 2 5 NS i 41 2%
I R A 3 1 M B 1 dnRabs, B 2 51 7 i
I B 240 A A A 5 3 R P SR B 45U, b,
SR LA 2 P 2 FE LR IR, LS R R A
RNAs#imicroRNA. IncRNA. tRNA /B, siRNAs.
it RNAs. /NRNAF A, RNA-FREE SRR
DNAUIHEARDNA L ZRARDNASET ™, fiff 5 & I,
HMBE S G N . TR R PRAE. DI
PR HERR A2 2R G0 0 A STk TR S x 2 AE A i
i,
2.2 NSRRI

BN IR RE A8 E G2 I AR A% 3 AN 4 S 0 S5 R
cGAS-STING 1155 5 DNA. miRNA I & 3 T it {4
2, DURAEVTTERS, 8 EI, APCsHRIR ISP
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AT A5 p-MHC TURI L 327, M B Bl Bt S5
JOR R 5 45 7 78 TAH M -4 L BOEE . b ok, 4 B8 (a0
GERZOT AT TR WA T TR AT TR ) IR G, R 2 PR A YR
1) 40 WA At i 0% Ik 4 5 0 D IR0 i G B, I
yei i -/ P VA SR g RS Tl = W =X i 0B S/
f) A0 A A4 I8 41 & A TFN-a. IFN-y. TNFo il (5 28 i
M F (L), R (E HEDCsH R, G CD4 FICDS T4
Jrts2) B A S R GE BIL A R A, AN T A
 FIDNAFImMIRNA, W1— LS f oy B (AN 2= ke i . g
I ZEF B L4 96 BAVE T R)DNA, 2 5135 fli&
NEVE G BE N . B RIS, 725X o BT 1 JR G
T AR A, G A SR YR ) A AR RS A B R
RNA, BEO5BOUHRNARSZ 8@ %, 1 55 3 5 Wi 410
IFFWERE ST, (R G R, SR, 76 28 T A Jak
YUy, 427G 25 T4 B DNA R A s 4 50 % FE T4
I Thae, LARISHLIA R B fe 31 1 0% T4l i
1F B 1R B A7 A UG R E L, H RTE S b T8
T AL HmiRNA, Ah A4 I BE 85 52 ) £ B4 I 1 2 [R]
FIEHFUE 5@ B8, i K F % AT E . DCsh
V) 3 o A WA A4 3 IE miRNA, 1) 3 (K R0, 521 4
Ji A SCHRIRIE, MRS 5 2 Bl i et
T2 A IAARERE Sy B SR LB Ah 52, 75 Bhe
TR, MR, SM RS 5 R R i AR . B,
ZRIFN-oI 8 i 155 1058 41 S R 11 47 3l A4 5 2% 08 Bt
B/ APOBEC3G, LA BUMLAAHR A 2, 8 BT 28 99 2
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