[ iR A iR 24 hitp:/www.biother.cn

Chin J Cancer Biother, Nov.2023, Vol. 30, No.11 + 987 -
. 42 K.
DOI:10.3872/j.issn.1007-385x.2023.11.008 7T li

BRI SRR SN AMA I 5 MDSC R R B R M R 2 B R SR i R
Research progress in tumor-drived exosome mediated MDSCs promoting the
formation of pre-metastatic niche

TR g AR, mEE FRE(. LEATPEERSE LEFTELARFHETPEER a. B IR
E .0 b W@t b, L 200071:2. Liav EH KFWELEER MFEA, L& 200032)

(#8 Z=] R S B AR B U T 0 R IR . SRR 1 40 (MDSCO Wl A S A R S 38 B S 4], 175 3 e A2 B ok
PRI P8, e 3t e Je 200 L AR HER B 50 R G 0, B TR IR AR S A DN AR A ek R SRR S s 1 BE % S et 4 R (e A5 5 5 5
A0 34y MDSC, e 5 25 B 0 MDSC f52 4, /i 5 MDSC H 5 M DI RE , D J 67 200 e A6 A7 15 36 J=) 30 S 2 400 1) Rl 58 Ry 3
TERED » BT (R R e A% BUAC AR o A SR SRR SRIF AN AR A1 MDSC (R HESE 8% 5 S eI IO AF I SR HEAT 2558, AT

T M RO SRIE BH F1 BE  B i B R e e 3R 1 2%

[EGEIR]  AMAAR ; BEIR I POHI A0 s BE L% 5 s FE AL 0 ROA I s Sy 4
[FESZES] R228;R730.5  [XEAFRIREE] A [XEHS] 1007-385x(2023)11-0987-05

T o 3 BT e R A OQ FE T 1) R A
Ji R e 7 o — AN 2 A0 BRI I R, G O B 2 e 4 i A
JiR R H G 2 3 3R e 4 L ) 4 AR B 5 AR A e 4
TERLES B C A 5 TS5, 1889 4F Stephen Paget %1
XTI B s (1) A% B MR R R B R 1 R -
e s, HL A 9 RV B MR A B AR A S S E
IREET: 2005 4F , A 5 38R IE R R UE 40 R
TSR E S AR AR Bk — P B R A AR
TE IR, 3 FR 2 R % 7 1T 4 5% (pre-metastatic
niche, PMND , J{ I 5 R AF 78 e 6 42 1) £ 155 2016
., LIU A5V H PMN B A N RHFE , Herp & S
] o ISR R A 58 0B 3R ) e 400 PR A ] 5 [ IE
TR A R AR O 50 BOE M S T L 3K NN 1)
B I A BIL R OB s Bl 5 B 98 B AN TR N AT
IR T 5 R e 1 s 248 sl A DR T8 A5 {7 —— &b
WA A (exosome) , i it A0 i ik 4 B 3 ik T2 3R G 1 36
ZHBE,IFHFE LT T HBE
A2 B A A BT, R T g B A I TR BOR 2 TR
AR . AW ET DA AR 3 g A (R S R AR
B, I 1 5 oR A OC B IR 4 B | R U 40 ) 4
{4 (myeloid-derived suppressor cell , MDSC) . i 77
PE T 40 M 55 22 B0 38 B, A 0 = 0 T B f % 410 o 1Rl
B, B P AR U A AT e e R L
MDSC #2471 PMN JE (1 G 8E K 3R, e R AR
VAR E IR (D). A TIRANE R NIRRT
£33 MDSC 5 5 PMN JE i H (14 F 5 A% SORE AR i 4
JF MDSC {i2 i3k % 7 #1285 B S #0145 FH A L)
(RAIE T R BEAT £538 , DL O J8 ik T A b b A4 By v
PR R I N BRI 2

1 SR SLBRaE)E S

AN AR A — 4 0 A0 1 U2 S P Tl 3 3, S
HAZ30~120 nm™, FERIE N S HEH R EER.
mRNA .microRNA Fl DNA %5“{5 5 ") Jii , 18 i 1fi ik
A6 A B3 IR T 5 G 4 A8 A 4 Joid 2 A% 4 1o ek 1 4
J, ST R 1] ()45 S AL 188 SN I XU I )
VR, F R A N S KR S A S S,
o e AL E A JoORE TECR 40 R A0 T, B R PR A
A A5 A7 AE M, S 1 A W AR DL SR T R A
CD63.CD81.TSG101 284 [ M & , 1 il I3 201 Jid ok
VR 11 #0344 (tumor-derived exosome, TDE) B H H
S IRHREAE , R JEI BN K HL A I s 2117
JIFt g 01 K YR B4 40 A 22 Tt R B L R B A 3A &
O AR T, S g T N A PR AT AT R O i
PMN [ F 2 RS, Ah AR A 5 0 40 i [R) 38 15 3=
B 2R A — RAMBRIE R A S S S
TS L 5 S I I 5 — A AN A A B PE R
Vo A G SR PR, B A I A A 2 i L S
PRI B ) 53 S 40 M P, BoE 40 i Th g, it
FEEBR B, TDE A5 1 PMN 2 B TE JifiJee 4 7% vh % %5

[(BE£WmB] EXRARPFFESEFDIH No. 82104943) ; F K 44
R4 F 0 H (No. 82174245, No. 82174017) ; L E 7 4 I #5105
UEAE ) 2RI W IR HL I H (No. 2021 BH: 03-12) 5 _F i i B A4
PRI H (No. 20YF1449900) 5 F i v TAE i HEZS B3 & % N A
T H (No. 2022LJ014) ; £ T4 H v = I FRAL TS A A 2 55 5
HEZBB-NT P A1990—), B, FIRENN, L AE, FEMNTF
VS S5 A B VA B BRI A . E-mail: 1u02014bin@163.com
LE{EE&]  MEH, E-mail: tjhhawk@shutcm.edu.cn



© 988 -

[ i AR R 9T A K, 2023, 30(11)

T EEARA], JUH S AN A RE 5 (e 3 iR 4 Jif 5 4T
o B LA B R Al e AR At 2 TR A8 IS A

o EXmH
L4
0> s

3% i A T S A L T RS B AR AE Y e B A A
BT, (R HE R E A I A

T AN S S A5 MDSC 404K s 11« AMIMASE 52 MDSC 2 8 5 88 B LTI S WA A IS5 MDSC [ 4 2 HH1 T g
El1 SR SHIMDSC {83 PMN 2K

2 MDSC 5PMNFRR

MDSC 7£ _F 208 80 A ARHI Y & ORI, i
i A 20 BRLTE 3 RS TR i ke, AR IR R
CELHE S I B I8 S 358 ) A7 7 250 i R KPP, 32 B2
T e A2 75 T WL AR G 25 410 1055 2 100 o) 2 B 2% B
PMN (1) 3= BURFAET, T 78 R I A B0 3 B iR &R
5 MDSC, A Ik MDSC #2 /5 PMN % Ji% ) 5%
GBI, H FT, MDSC 755 5 8 S % 30 il S A 35 1)
FHEIBRZBA T« — & MDSC 43 s AH 5 20 Jifa R -7 00 ]
G %5 4 L Th B8 R ¥% , Wl Arg-1.1DO. iNOS F1 IL-10
atprasl, — By [ b G % R 4% AR A 5 SR AR
VAT T 4R M2 B [ R T P S s = S R 4
M AH BAE A, AR SR8 B R OA B E N & A
17 ] L, MDSC MAS A& 4% 175 5 J= 30 e s J il
33 PMN JE B, 32510 A JR 3B 3 7% AR 3 7 A R

%A
3 TDEE# MDSC N SHIEEEE PMN 2R

3.1 TDEi#% %8 %%/ MDSC 41t

iR S5 11 B B A AT BT A S T R
MDSC, 5 7k i il & i 988 i 24 35 7 MDSC % &= FH+
1 A G RO 7R IE ROIRAS T B B AR A
JHL U0 2344 s DC -+ Wk 248 it A e o 400 i 45, A B T
AR 3E 3 R 4 3, TDE A4 = & I A Bt
AR IR 45, B PR SR AL R B CXCR2 # i I8 36
B R B4 i CXCL1. CXCL2 %5 [ 7 0% , i@ i
SAP18/ERK/STAT3 15 *5 i@ % & # MDSC 7= ;
XIANG %55k 3, B i fi6 1 40 i 52 % & 1 TDE, 1M

TDE "6 & {11 51 iR 2 B2 A1 TGF-B Al i it B8 £ 41 i
f) 7346 9 MDSC 73 W e ZE A PR 7~ [ 55 4
IR, LR 4 ke 1 S b A @ i T i CXCR4 JF:
WBO% STAT3 {5 5 i #% 75 5 B $ 40 iid 15) MDSC 7346
i1t MDSC I AE MG 5 , #1] CD8" T ik S 41 i Ty
RE 1 3 7L B S LA R A BE TR B . GUO 450
RIL, HMIAAA miR-29a 1 miR-92a 43 1) 8 i #8153
% R R B 3 B T 1 (high-mobility group box
transcription factor 1, HBP-1) 185 [ ¥ cAMP 14 #i
[ Z4/3J8 35 I 2% - a (protein kinase cAMP-dependent
type I /regulatory subunit alpha, Prkarl- a) PL ¥ %
MDSC FHE M BE . Z5 L, Shilk & I H & TDE)
A5 5 E BE 40 A 1) MDSC 4344 , {2 1 fi 98 6 728 B 2R
B R
3.2 TDE##5hEAAFMDSC e £ F

MDSC £ 8 4= R » 7551 A AR A b gt 5
FHLEEE A0 R M 2 PMN B K", MDSC
7€ [T 28 IR A% 40 25 B AL 1 5465 75 PMN JE B
() SRR, FM A A Sy 41 - 4T B - 200 - 28 S T
15 BATHAEAN”, AT BE 2 #H 5 MDSC [n) #E 4% B 7€ )
LRSS B R 3RO I AT AN 5 A A A4 o ) GM-
CSF.VEGF.IL-6.1L-1B F1 CCL2 %5 7] i %% MDSC 7&
AL RL AR BRI, BE T AP A0 ) SR EB S 5 e kAR
HER e e 201 J 380 5 169 5 1 Y : ZHANG 282 AR
SR SN SR B 5 3o 2 A Bl A S R B e R [T
ATF F¥ & -2 (basic leucine zipper transcription factor
ATF-like 2, BATF2) [) i sz Jit 18 210 Jfa - 4 3 of BEL
SDF-10/CXCR4 5 5 1% 3 #ifi] MDSC [ 55 £ [ #E #E
wE T RN LR, i K MDSC [ 5

are



b

TR, 55 . IR SRR SN AR A 5 MDSC R - 7% B A S5 T BRI 9038 J2 . 989 -

£ fE & ] PMN B B 258 4%
3.3 TDE/FMDSC %.J% 47 4] 2 f%

B Hfi TDE & 75 2 5 MDSC 41 5 % 5% 1l i1 i 1%
¥ > 8 7~ TDE 7E PMN J& 5%+ 18 16 32 4L 4 4 «
TDE £ 3k A0 & L7624 8 fE 2 4 R ¥ 28 5, WS #E 28
B A ZE M MDSC S i That . wF AR I, %
A5 3 miRNA [ Rk, Jix Ji 57 988 A1 il 44 38 1 miR-
10a/Rora 55 miR-21/Pten {5 *5 18 4 03% MDSC (1) %95
W 4E s CHALMIN 5% 3L, TDE 1 [#) HSP72 fig
% 38 1F HSP72/TLR2 {6t (1) 77 A1 3t MDSC 16 2
BE, TR e AL R RE” . 45 LTk, TDE @i
A7 2 5 MDSC 1 % 0 D Bg , & MDSC
X G BE AN A CT 41 i NK 415 [ S e i, i 5 R
0 G 2 M TR BT T 8, N R T #4387

4 B FIRINDAINE PMN ARG A M T5

PMN 1 9 fit J68 2 7 R A IR QB A1, A5 28 FHL I
PMN JE H 72 B V6 % # (1) B 2L 4% s S il AR /£ MDSC
L PMIN [a] (13815 2 4 32 BEAE A, BRI Tl A 4 1)
X R E A3 /R A AT RE A2 1) PMIN T2 B A 288058
W&, AMIAMARRE AT BER B TR 40, AT DAl S %

YHME b o BIFFLRB, AM AR ANE AT LASE i [ A G
9%, B RT Be T TG B S, A A T DL B Toll
PESZ AR A e B[R, T AN AR T B
AR 1842 BE BT PMN T B, 11 MDSC 1 fE A2 Sh il 44
A FH () L 200 6, A2 dar ] BEL D &/ 3 A4 1) “ 388 A5 7 A
JE AU O X

H A, DAAMIMAAE iR T7 S A2 1 B 22 R
FH A1 A 28k 24 288 ) T S8 0 77, (LA ot - T 9 b i A
I PMN JE BCIAE S HL v 6 Z R AT Rile
PR LA S, EH T IR AL IR R
% U ML IE R AR 35 7 BB, N PMIN 2 J& 34 1E i
(R BI 5 177“ 1E K87 1 ] R A2 FH S R AL S 10
(WIMDSC % S J0HD o B FCRIESE, 255 7
REA% H0 1 SN R A 5 (1) PMIN T 18 (O 5 348 v 390 1)
SE Wi I 7% s AMIMATT LUE I 2 Fhig 1215 5 MDSC
(1) G 2 ) Dh e , 5 BUR Y B S 9% 3 i B A 58 (=)
IR R , BE R R H RS BUR A (R Do Fit,
TEIG R B 16 v 2R SR 1% B A0 S 30 5 AR 1« L3l 7 %
Z o Fo R A A A T B A V) 38 SR AR AT, T LA
AN TR 38 42 BRI A, A AT RE R A SR B iR
HRIRLE I IRE.

R INLIEN T MDSC R INH (R & £ S BHAR

g R ARERE AT T gt s A AL Zi;
1 BEFE  PMN JEE DR R A A 1 J U+ 55 G-MIDSC [50]
2 FLAwE fili PMN S A microRNA-200b-3p 142 iili_L &7 41 1 CCL2 ik [51]
RI1071) R T e 7 82 AhIAE T CXCR4-CXCL12 41155 5 MDSC [ I A S5 72 [52]
4 B Ji e F A 58 AT HSP70 {23 MDSC 1) 42 3 i 3 6 [53]
5 MARTUE MUERORE-IE T AN miRNA miR-9-5p 155 MDSC 1) 4% 1 il /5 F [54]
6 RO - S s ] AMAA miR-107 #817 DICER 1 55 PTEN JE R #E MDSC 3 1 5 ThAsEuE  [55]
7 4l RO R AMIRIT S M-MDSC [ M2 B BE4H oAk , (2 k45 i 56 5 1b [56]

5 IhNEERE

H A, b5 R iR 9T TH SRR T B
FE M A B 2, T2 R BB TR O
Wi fifgRg iR A A K S AR VS R R A O R . TR
(3G B B R B2 4 BB A SR T P B RS 0 3L
73,5 BE TR T R, FEUEE WEHL
Chn s 2 52 mLAR G 2 THRED [ R B, 1B R 1 3%
PEIEIA, TDE#id %5 MDSC 1 8 5240 16 30
MDSC % #L 2% F % 8421 5 MDSC 1 % 9% ##1) Th
BE » 5 BUR B A o 2 30 SO 5% U= 38 1B RS 5 #E
PR RE e B sk A= o DR FELIET TDE 5 MDSC [R] 1)
TS A I PMN JE B RIS« B & A
S SR S R H SRR RS R

R 2 AN H7s FbRE RS S A B 3 e AR R o
(I 1F AL, IS L A8 Ah b A A 3 S B 3 1) 1 A% oL
AT R N B PMIN T PR (I 28 2% a3 1 5 i e PR
MR PT &

[& % 3 K]

[1] SIEGEL R, MILLER K, WAGLE N 8§, et al. Cancer statistics, 2023
[J]. CA A Cancer J Clin, 2023, 73: 17-48. DOI: 10.3322/caac.21763.

[2] ZHENG R S, ZHANG S W, ZENG H M, et al. Cancer incidence and
mortality in China, 2016[J]. J Natl Cancer Cent, 2022, 2(1): 1-9.
DOI: 10.1016/j.jncc.2022.02.002.

[3] ROGIERS A, LOBON I, SPAIN L, et al. The genetic evolution of
metastasis[J]. Cancer Res, 2022, 82(10): 1849-1857. DOI: 10.1158/
0008-5472.can-21-3863.

[4] YU X X, LI B. Seed or soil: tracing the immune subsets in



990

Hh ] g 2R iR TT 2 3K, 2023, 30(11)

metastatic tumors[J]. Cancer Cell, 2022, 40(4): 353-355. DOI:
10.1016/j.ccell.2022.03.001.

[S] ABDUL PARI A A, SINGHAL M, AUGUSTIN H G. Emerging
paradigms in metastasis research[J/OL]. J Exp Med, 2021, 218(1):
€20190218[2023-09-20].  https://pubmed. ncbi. nlm. nih. gov/
33601416/. DOI: 10.1084/jem.20190218.

[6] KAPLAN R N, RIBA R D, ZACHAROULIS S, et al. VEGFRI1-
positive haematopoietic bone marrow progenitors initiate the pre-
metastatic niche[J]. Nature, 2005, 438(7069): 820-827. DOI:
10.1038/nature04186.

[71 LIU Y, CAO X . Characteristics and significance of the pre-
metastatic niche[J]. Cancer Cell, 2016, 30(5): 668-681. DOI:
10.1016/j.ccell.2016.09.011.

[8] BAI S W, WANG Z Y, WANG M H, et al. Tumor-derived exosomes
modulate primary site tumor metastasis[J/OL]. Front Cell Dev Biol,
2022, 10:  752818[2023-09-20].  https://doi.  org/10.3389/
feell.2022.752818. DOI: 10.3389/fcell.2022.752818.

[9] CHEN X M, SONG E W. The theory of tumor ecosystem[J]. Cancer
Commun, 2022, 42(7): 587-608. DOI: 10.1002/cac2.12316.

[10] GUO Y, JI X, LIU J, et al. Effects of exosomes on pre-metastatic
niche formation in tumors [J]. Mol Cancer, 2019, 18(1): 39 [2023-
09-20].  https://molecular-cancer. biomedcentral. com/articles/
10.1186/512943-019-0995-1. DOI: 10.1186/s12943-019-0995-1.

[11] XIE X D, LIAN S, ZHOU Y, et al. Tumor-derived exosomes can
specifically prevent cancer metastatic organotropism[J]. J Control
Release, 2021, 331: 404-415. DOI: 10.1016/j.jconrel.2021.01.030.

[12] J 5%, TRNT0E, 455 . PR AU fA 3 G 2 2 f iR 4 FH ], S~ 2%
&, 2018, 34(10): 911-916. DOI: 10.13431/j. cnki. immunol.
j.20180141.

(131 2V, ShEE, BALAR, 55 . FAE B H VIR I S100A8 il fifi i % 72
HU RO SETE B[], A [ S 5 2% 3, 2021, 37(4): 454-458, 462.
DOI: 10.3969/j.issn.1000-484X.2021.04.014.

[14] 2k, Whow B, P, 45 . AU 410 o1 200 Al 5 o 2 o T R0 5
[ B[] FF 4 B 24 2% &, 2020, 36(9)1136-1139, 1144. DOL:
10.3969/j.issn.1000-484X.2020.09.022.

[15] SPUGNINI E, LOGOZZI M, DI RAIMO R, et al. A role of tumor-
released exosomes in paracrine dissemination and metastasis[J/OL].
Int J Mol Sci, 2018, 19(12): 3968 [2023-09-20]. https://doi. org/
10.3390/ijms19123968. DOI: 10.3390/ijms19123968.

[16] WORTZEL I, DROR S, KENIFIC C M, et al. Exosome-mediated
metastasis: communication from a distance[J]. Dev Cell, 2019, 49
(3): 347-360. DOI: 10.1016/j.devcel.2019.04.011.

[17] AL 55, BRJ5, B . AE/ NI il i S b AR Tt Jg [1]. o HE iR
Bj 36 & &, 2019, 26(6): 437-442. DOIL: 10.13885/j. issn. 1000-
2812.2018.03.005.

[18] PATRICIA G, PETRA G, DIAZRIASCOS ZAMIRA V, et al.
Extracellular vesicles secreted by triple negative breast cancer stem
cells trigger pre-metastatic niche remodeling and metastatic growth
in the lungs[J]. Int J Cancer, 2023, 152(10): 2153-2165. DOI:
10.1002/ijc.34447.

[19] BECKER A, THAKUR B K, WEISS J M, et al. Extracellular
vesicles in cancer: cell-to-cell mediators of metastasis[J]. Cancer
Cell, 2016, 30(6): 836-848. DOI: 10.1016/j.ccell.2016.10.009.

[20] JIANG CY, ZHANG N, HU X L, ef al. Tumor-associated exosomes

promote lung cancer metastasis through multiple mechanisms[J].

Mol Cancer, 2021, 20(1): 1-17. DOIL: 10.1186/s12943-021-01411-w.

[21] WANG N, SONG X G, LIU L S, et al. Circulating exosomes
contain protein biomarkers of metastatic non-small-cell lung cancer
[J]. Cancer Sci, 2018, 109(5): 1701-1709. DOI: 10.1111/cas.13581.

[22] WANG M, QIN Z Y, WAN J J, et al. Tumor-derived exosomes drive
pre-metastatic niche formation in lung via modulating CCL1"
fibroblast and CCR8" Treg cell interactions[J]. Cancer Immunol
Immunother, 2022, 71(11): 2717-2730. DOI: 10.1007/s00262-022-
03196-3.

[23] THUYA W L, KONG L R, SYN N L, ef al. FAM3C in circulating
tumor-derived extracellular vesicles promotes non-small cell lung
cancer growth in secondary sites[J]. Theranostics, 2023, 13(2): 621-
638. DOI: 10.7150/thno.72297.

[24] GABRILOVICH D 1. Myeloid-derived suppressor cells[J]. Cancer
Immunol Res, 2017, 5(1): 3-8. DOI: 10.1158/2326-6066. CIR-16-
0297.

[25] HEGDE S, LEADER A M, MERAD M . MDSC: markers,
development, states, and unaddressed complexity[J]. Immunity,
2021, 54(5): 875-884. DOI: 10.1016/j.immuni.2021.04.004.

[26] YU X P, SUN J, YANG F F, et al. Granulocytic myeloid-derived
suppressor cells increase infection risk via the IDO/IL-10 pathway
in patients with hepatitis B virus-related liver failure[J/OL]. Front
Immunol, 2023, 13: 966514 [2023-09-20]. https://doi. org/10.3389/
fimmu.2022.966514. DOI: 10.3389/fimmu.2022.966514.

[27] LAUDER S N, SMART K, BART V M T, et al. Treg-driven tumour
control by PI3K$ inhibition limits myeloid-derived suppressor cell
expansion[J/OL]. Br J Cancer, 2022, 127(9): 1595-1602 [2023-09-
20] . https://www. ncbi. nlm. nih. gov/pmc/articles/PMC9596434/.
DOI: 10.1038/s41416-022-01917-0.

[28] MINEGISHI Y, HIROSHIMA Y, YAZAWA K, et al. CRMP4 up-
regulates M2 macrophages and myeloid-derived suppressor cells to
promote pancreatic cancer in mice[J]. Anticancer Res, 2022, 42(2):
791-799. DOI: 10.21873/anticanres.15537.

[29] COLE K, AL-KADHIMI Z, TALMADGE J E. Role of myeloid-
derived suppressor cells in tumor recurrence[J]. Cancer Metastasis
Rev, 2023, 42(1): 113-142. DOI: 10.1007/s10555-023-10079-1.

[30] XK e, B 5 ¥ . MDSCs 5 /8 S 2 b3 [1]. o B IR AR iR 7
Z¢ &, 2009, 16(4): 319-324.. DOIL: 10.3872/j. issn. 1007-
385X.2009.04.001

[31] HEINE A, HELD S A E, SCHULTE-SCHREPPING J, et al. Generation
and functional characterization of MDSC-like cells[J/OL].
Oncolmmunology, 2017, 6(4): €1295203[2023-09-20]. https://doi.org/
10.1080/2162402x.2017.1295203. DOI: 10.1080/2162402x.2017.12
95203.

[32] B K . A 981 2% 18 T CXCR2 12 #F 4 5 45 40 i 23 16 T
mo_MDSCs FI1E I S WL 5T [D], 2019.

[33] XIANG X Y, POLIAKOV A, LIU C R, et al. Induction of myeloid-
derived suppressor cells by tumor exosomes[J/OL]. Int J Cancer,
2009, 124(11): 2621-2633 [2023-09-20] . https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC2757307/. DOIL: 10.1002/ijc.24249.

(347 Wk 55 . LMo 40 1 A0 4 175 3 S 400 0 931 R i 2 SR A o
UM AVE I L FHLEE[D). B 7 B R,

[35] LIU Q W, CHEN Y, LI J Y, ef al. Bone marrow cells are
differentiated into MDSCs by BCC-Ex through down-regulating the
expression of CXCR4 and activating STAT3 signalling pathway



b

TR, 55 . IR SRR SN AR A 5 MDSC R - 7% B A S5 T BRI 9038 J2 . 991

[J/OL]. J Cell Mol Med, 2021, 25(12): 5497-5510[2023-09-20] .
https://www. ncbi. nlm. nih. gov/pmc/articles/PMC8184685/. DOI:
10.1111/jemm.16559.

[36] GUO X F, QIU W, WANG J, et al. Glioma exosomes mediate the
expansion and function of myeloid-derived suppressor cells through
microRNA-29a/Hbpl and microRNA-92a/Prkarla pathways[J]. Int
J Cancer, 2019, 144(12): 3111-3126. DOI: 10.1002/ijc.32052.

[37] YU S J, REN X T, LI L J. Myeloid-derived suppressor cells in
hematologic malignancies: two sides of the same coin[J]. Exp
Hematol Oncol, 2022, 11(1): 1-15. DOI: 10.1186/s40164-022-
00296-9.

[38] TIAN XY, SHEN H, LI Z Y, et al. Tumor-derived exosomes, myeloid-
derived suppressor cells, and tumor microenvironment[J]. J Hematol
Oncol, 2019, 12(1): 1-18. DOI: 10.1186/s13045-019-0772-z.

[39] 2, TRk, ERIVE, &5 . 5 F B U5 1 A i 4od i MMP 5
A R YR S A AT L IR T A R DI D). SR AR,
2020, 36(6): 461-467. DOI: 10.13431/j.cnki.immunol.j.20200074.

[40] WANG Y G, DING Y X, GUO N Z, et al. MDSCs: key criminals of
tumor pre-metastatic niche formation[J/OL]. Front Immunol, 2019,
10: 172[2023-09-20] . https://www. ncbi. nlm. nih. gov/pmc/articles/
PMC6374299/. DOI: 10.3389/fimmu.2019.00172.

[41] ZHANG X, LIU Y, DAI L, et al. BATF2 prevents glioblastoma
multiforme progression by inhibiting recruitment of myeloid-
derived suppressor cells[J/OL]. Oncogene, 2021, 40(8): 1516-1530
[2023-09-20].  https:/www. ncbi. nlm. nih. gov/pmc/articles/
PMC7906906/. DOI: 10.1038/s41388-020-01627-y.

[42] GUO X F, QIU W, LIU Q L, et al. Immunosuppressive effects of
hypoxia-induced glioma exosomes through myeloid-derived
suppressor cells via the miR-10a/Rora and miR-21/Pten Pathways
[J]. Oncogene, 2018, 37(31): 4239-4259. DOIL: 10.1038/s41388-
018-0261-9.

[43] CHALMIN F, LADOIRE S, MIGNOT G, et al. Membrane-
associated Hsp72 from tumor-derived exosomes mediates STAT3-
dependent immunosuppressive function of mouse and human
myeloid-derived suppressor cells[J/JOL]. J Clin Invest, 2010, 120
(2): 457-471[2023-09-20] . https://www. ncbi. nlm. nih. gov/pmc/
articles/PMC2810085/. DOI: 10.1172/JC140483.

[44] XIA C, BAI W, DENG T, et al. Sponge-like nano-system
suppresses tumor recurrence and metastasis by restraining myeloid-
derived suppressor cells-mediated immunosuppression and
formation of pre-metastatic niche[J]. Acta Biomater, 2023, 158:
708-724. DOI: 10.1016/j.actbio.2023.01.009.

[45] PLEBANEK M P, ANGELONI N L, VINOKOUR E, et al. Pre-
metastatic cancer exosomes induce immune surveillance by
patrolling monocytes at the metastatic niche[J/OL]. Nat Commun,
2017, 8(1): 1319 [2023-09-20]. https://pubmed. ncbi. nlm. nih. gov/
29105655/. DOI: 10.1038/541467-017-01433-3.

[46] VFMLAE, B2 T, SBAE . Ah A Toll 1 52 A48 715 [ 4 4 2 i) A
FoHE (I b S g 2 g A, 2021, 37(21): 2584-2591. DOI:
10.3969/j.issn.1000-484X.2021.21.005

[47] CHEN A Q, WANG H L, SUY, ef al. Exosomes: biomarkers and

therapeutic targets of diabetic vascular complications[J/OL]. Front
Endocrinol, 2021, 12: 720466[2023-09-20]. https://doi.org/10.3389/
fendo.2021.720466. DOT: 10.3389/fend0.2021.720466.

(48] FHAEHE, Bk, BRIAEAR, 45 . JE e 76 T I IR B BAZ 0o L “ 16 i
e Ul [J]. BB 2454 K, 2021, 55(10): 1-3, 13. DOL:
10.16305/1.1007-1334.2021.2105080.

[49] WRADKE . BT (I d0) O B8 8 SR CCL2 JA B A 3 M B2 F2 i 1
IREEANH S5 B R AT EeR2 (D). | B TEERLRE, .

[50] HAN X, BI L, WU Y . Genetically engineered exosomes for
targetedly  preventing premetastatic niche formation and
suppressing postoperative melanoma lung metastasis[J/OL]. Nano
Today, 2022, 46: 101597 [2023-09-20]. http://dx.doi.org/10.1016/].
nantod.2022.101597. DOI: 10.1016/j.nantod.2022.101597.

[511 GU P F, SUN M Y, LI L, et al. Breast tumor-derived exosomal
microRNA-200b-3p promotes specific organ metastasis through
regulating CCL2 expression in lung epithelial cells[J/OL]. Front Cell
Dev Biol, 2021, 9: 657158[2023-09-20] . https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC8264457/. DOI: 10.3389/fcell.2021.657158.

[52] LIN, WANG Y Y, XU H Y, et al. Exosomes derived from RM-1
cells promote the recruitment of MDSCs into tumor
microenvironment by upregulating CXCR4 via TLR2/NF- xB
pathway[J/OL]. J Oncol, 2021, 2021: 5584406[2023-09-20] . https:
/lwww.ncbi.nlm.nih.gov/pmc/articles/PMC8519695/. DOIL: 10.1155/
2021/5584406.

[53] GAO Y Y, XU HY, LI N, ef al. Renal cancer-derived exosomes
induce tumor immune tolerance by MDSCs-mediated antigen-
specific immunosuppression[J]. Cell Commun Signal, 2020, 18(1):
1-14. DOI: 10.1186/5s12964-020-00611-z.

[54] Q1Y H, JIN C D, QIU W, et al. The dual role of glioma exosomal
microRNAs: glioma eliminates tumor suppressor miR-1298-5p via
exosomes to promote immunosuppressive effects of MDSCs[J/OL].
Cell Death Dis, 2022, 13(5): 426[2023-09-20] . https://www. ncbi.
nlm. nih. gov/pmc/articles/PMC9061735/. DOIL: 10.1038/s41419-
022-04872-z.

[55] REN W H, ZHANG X R, LI W B, et al. Exosomal miRNA-107
induces myeloid-derived suppressor cell expansion in gastric cancer
[J]. Cancer Manag Res, 2019, 11: 4023-4040. DOI: 10.2147/
CMAR.S198886.

[56] WANG Y G, LIU H L, ZHANG Z, et al. G-MDSC-derived
exosomes mediate the differentiation of M-MDSC into M2
macrophages promoting colitis-to-cancer transition[J/OL]. J
Immunother Cancer, 2023, 11(6): ¢006166[2023-09-20]. https://
pubmed. ncbi. nlm. nih. gov/37364932/. DOI: 10.1136/jitc-2022-
006166.

[57] th e ep B 2 2 o B0 73 <=, o [ RO 12 24 2 5 I 23 42,
[ G BE A5 A MR LR 2y, S R SR h R 2T B
FLAR[. AbRTR E 2 K2R, 2023, 46(1): 12-17. DOIL: 10.3969/j.
issn.1006-2157.2023.01.003.

[FsBHA]  2023-09-28 [f&EIBHA] 2023-10-26
[Axéwig]  HiFHa



