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[Abstract] Exosomes are microcapsules with a diameter of 30-150 nm, which contain such active substances as proteins,
lipids, metabolites, microRNAs (miRNAs) and long non-coding RNAs (IncRNAs), and promote tumorigenesis and development
by mediating intercellular communication and regulating tumor microenvironment. miRNAs and IncRNAs are the important
components of non-coding RNAs, which play an important role in the occurrence and development of breast cancer mediated by
exosomes. The present paper mainly summarized the role of exosomal miRNAs and IncRNAs derived from breast cancer cells in
breast cancer progression, microenvironment and drug resistance, the effects of exosomal miRNAs and IncRNAs derived from breast
cancer microenvironment on the development of breast cancer, and the clinical potential of exosomal miRNAs and IncRNAs as
biomarkers in breast cancer.

[Key words] breast cancer; exosomes; exosomal miRNAs; exosomal IncRNAs; tumor microenvironment

LIRS oM e DL A AR PR R, A R
SOET AR e R e — . A FLIRE
0T R W AN W7 BT HL AL 1) 25 W) AN BT A, HI R
AR, LI R BRI R A R AR AR
RN B, B BRI R IR R L R R 4T
HLRIST, LR IF R T 5992 7 1 B P4 1 A )
PRAEY, MRIIBIG L . 4R R R E A R

SN R — PP E AR S B, EAE N
“Hm AT BB A IR IR AR A A% 2
VRIS B A2, AR R PR Y 2 R e RS

THNBARAT A TR IIRE, BERE G T P e
Mz f e R P, Rt B R A At
bR AR R, FEFLIRE R A K
JEERET, SNBSS T IR 1 BA AR,

AN M R —Fh EL A% S 30~150 nm Y A5 B AL /)
W, A . AN A A IE R AR,
WATAE TR, AL 2 Fh A= W03 1 ) o 2
FUT . AR5 . DNA. mRNAKIEHAGRNAZEY,

[(BE&TH] PR ERRE R BB R R 30 5 4 vt B
H(19077); PUJIAERIE T T A0 A 51 H (2019YFS0332)
(MEEEN] L, WA, B8N T 5 M5
FLWE T

[iﬁfﬁ'ﬂfﬁ] XD, E-mail : liulab2019@163.com

H P /NRNAs(microRNAs, miRNAs) M K 4% 3F 4
ﬁ%RNAs(long non-coding RNAs, lncRNAs)z_EF?ééEE(J
SLMR R F . miRNAs M IncRNAsiE i 7 I A 7E 55 5% |
e SR Ji BRI AG K- T BRI 3R, SR
wAAEYES.

AN AR miRNAs M IncRNAs7E FL AR Ji 453k it i
KRG &L R S S NN IR o €2 S R AN 1 WL 2]
Wit 245 e i ged A AR R 0 A DT TG o AR SCEE XA A
miRNAs M IncRNAsTEFL - & A kR E’Jﬁfﬁﬁ Pl
DL HAE R LU e s ik D e i A 1204



1246  fEE4eE  20214F12H28H 468 412000

1 SMirEmiRNAsTEZLBRE P AI1E R

miRNAsHE= K B h18~24 nt ¥ i B 551 19 JE S i
3, SRNAESUUERE A Y454 M mRNAs, 1

e AH G L g 40 i
miR-223
miR-21

miR-378e
miR-143
miR-4516

(@)
(@]
[¥) 3 53T 4 L
miR-100 oo

miR-221/222
miR-155 @ (®)

. D
miR-423-Sp

6 5 40 i
1?11R-l44
/ (@)
L// °©
!j (O)

miR-126
, ©f
miR22 (SIS

P
miR-144
MmiR-122 e
. IEHFLIRANAE
miR-134 miR-10b

miR-126

Jog A O B 2T 2 440 it
miR-144
miR-126

PR M FLY S AEFLIR SN I AT T h, Ah Ik
I F I miRNAsIH o LA SCH L S (55
Z 5 IR MRS . AR A, L
e 8 7L s 2 T 245 (157 1) o

n LncRNA SNHG3

%o
o
LncRNA SNHG14
LncRNA AFAP1-AS1
LncRNA UCA1
LncRNA H19

o

o
( SN v THHfE
(¢ o o LncRNA SNHG16

(&}

(@)
o \
o
\ LncRNA BCRT1

LncRNA GS1-600G8.5
@ LncRNA MALAT1
LncRNA GASS

© Jie 20 A S A AT IR T i £

© JA A0 SN A AT R v 4
© JIvEE A0 L A UA AR B4 TS 24547 T

® LIRS AN LS A ATE g v i 4 1

BEl1  AMAmiRNAs & IncRNAsTEFLAR T 19 D E

Fig.1

1.1 JR sk PR AN A miRN A s 7E 7L R o B9 76

1.1.1 7EFUIRE R B P e SinghZE 70T
JEEI, HNBAmIR-10b7E N FLIREEMDA-MB-231
S Rk % MDA-MB-23141 i S HMLEZH
M3 2 5 & B, miR-10b 7] 38 o S iR % =
HMLEZH Y, M5 HMLEZH MR 2268 )1, FFL
JUR 98 240 L A AR mi RN A s i 184 3 1 5 7L 1 400 it 1) 42
ZVEH . Ding & B, A AmiR-2227F FLIR
MmegE R E P EmRL; HE-PHREHR, Hb
WA T miR-22240 | PDZ 5 LIMZ5 #1825 2 (PDZ
and LIM domain protein 2, PDLIMZ)%%:US_ , IMIERZIA
F-kB(nuclear factor-kB, NF-kB){5 5%, {EHH
JIR T AN (12 28 K 56 7% . Pong5P & B, miR-1227F
FLAR I A0 AP I v s B A, Rl E A AN AR
% 2 B B4 1T W P 58 40 L 6 468 it 4T B 2 L L il
TE RS AN AR ), 0+ L T PR S il 3, 92 Ko
AP AE, LR AN RIS S 2 A AR, T
{RHFFLIE AR, SRR I RSN A miRNAs

The functions of exosomal miRNAs and IncRNAs in breast cancer

T A 3 27U 9 A0 1) 4= 28 K B . O'Brien %
3B, miR-1347E = ML B 20 20 il v A i AR
R IRPEAIL, MDA-MB-23 140 il % 3K (1 7 I A miR-
13438 3 8 5 STATSB/HSPOOf 5 i i i /> — BH 1k
LT 20 ML ) 4R 28 MRS, BT i R R R A i A
miRNA st ] #1001 L o 40 110 4 28 e 5 %
U, R A0 B AN AR miR N As T AR Ay 12 9 32 PR K i
FER S SRR KA KR
1.1.2  TEGWAEE R ENT i Gl R 554 e 40 o ob
Lo K e JoT A L 2 ok, A ST 0 B A5 T e B T 4
(mesenchymal stem cells, MSCs) . T8 FH ¢ i 21 4
2N id (cancer-associated fibroblasts, CAFs). [ AH&
ﬁﬂﬁéﬂ]ﬂ@(tumor—associated macrophages, TAMs) |
Ak ) I S O S e o 2 e
B, b A VR A1 A A mi RN A s 7 Jhf I8 fl PR 555 0 57
ke B AR

LR 3 40 S IR miRN A sl i ¥ CAFs &
AR o Yan SR B, MYCIEE L N & A



(MYC proto-oncogene protein, MYC) T if5FMDA-
MB-23 141 ifd 53 W b WA miR-105, CAFs5MDA-
MB-23 1R IR AP MAIL R 55 )5, A A miR-105
Al CAFsH MAXAH BLAF 25 11 1 (MAX-interacting
protein 1, MXI1)JRiL, MIEMCY(5%, HRA
AL, EUEFLIRE A AL K o Baroni®E
B, L MR IR A0 R o A I A miR- 956 B 2 4T 2
M il (normal fibroblasts, NFs), 155 NFsiH#CAFs
FEFRM, LSRR IRTE . R Sk
miRNAstL 2 54 N K2 48 5 . Kosaka:'™)
e NS R R N e ] 0B S S
miR-210 7] 3 i M AR AL 21 P9 B2 4R, 2 a2 fib 7
ML IR e LRI AR A 55 7% . ZhouZ5 DR 31,
MDA-MB-23 140 g /M AR miR- 105 7] 30 1l PN K2 41 it
R EEREEA-1(Z0-1) R, BRI R4
FEEEDIRE, MM FLER R A AL AL . obAh, FLAR
I 20 S 7 A miR - 144 K miR- 12643 7] 55 % )5 20 it AH
HAER .. SMNBAmiR-14438 173 8 5 MAP3K8/ERK1/2/
PPARY(H F iR AR A 4 I M 440 i 1) K 2 /4% €6 i s 240
M= B4k, Ab IR miR-12 638 3 FH W A iy 4
IRS/Glut-415 53 B 801% AMPK/ [ W #% 15 1%
1555 1a(hypoxia-inducible factor-1a, HIF-1at)
Fik, SLRMEUERE BT AN A A, A SRR
N e A N B2 0T BT U 8 ) /% 4 /X
miRNAsTEFE IR IS, UATASREK ., 758
KERS TR (R Sk 2 Ao A rp R HE EE B
1.1.3 S 57 REAn s 25 251k REIT
25tz N TR RIRYY , (BRRS i fbyy
YA B 2 FEORAS T 24 . SNMARYE %
TR, S 5EIRIEE, (MR 2y k4 E
TR, WeilE B vk & AN IWMAmiRNAs 1] 2 59 41
Pt 245 PR A% o it A B S MCE74H LS MM HE A
B I BURAIMCE7A T, BERSimiR-221/222,
il p27 KM K 52 /o (estrogen receptor o, ERa) [
Fik, fEIEMCR7AIMH b ST 26™ . Santos:
L i 5 ] 2 25 T 24 ik B 2R A2 Bt 24 ik v 43 B 1R
FrmiR-15S AN, 33 B8 A b A 5 SURR L R 98 40
MO IR, AT B S s e A 25 A i 24k
BEAh, WangZ: UL, K IS Z HIMDA-MB-231
20 B B AN I AR miR-423-Sp % F% B H At 7L R 9 41 i
R At LM A X I S 2 A AU
MZ, T2 IR A M T A 5 A MM A 3 miRNAs 2
MR R, SR BRI MR 25, S BIETT
KA

1.2 R R R R A A A miRN As 78 FLIR 8 H i
YER AMBARAE ]y 40 B (a1 B AL B A, e e
Y1 e AP S5 R o ELA BV FH o AN 8 200 it

Med J Chin PLA, Vol. 46, No. 12, December, 2021

1247

AP AR miRNASHE T A B 400, iR S A 55 40
LM AR miRNAs 1] 7 F 1 2L 40 i

MSCs 5 MR AT AT o MSCsHMIMAmiR-100
MR R FEAR)S, TTEY mTOR/HIE-1af5 5
I, 9D A N R AR K (vascular endothelial
growth factor, VEGF) 3k, DT 400 ol Aifr e 1l 75 1)
AU, CAFsFEE FNEs, 257N &L
ML T8 8 M b R -8 G40, A A miR-21 .
miR-378e X miR-1437E CAFs P i 1k, LRI 41 i
PEELCAFs/M AR miRNAs 5, ] 42 8 2L IR 98 20 i 14
b BT SRR A e bR T AR M AT Kim PO
B, AN R miR-45167E 3= 1M 58 % 1Y CAFs TP I%
Foik o FUIRE AN ML R IR SN AmiR-4516)5, 1Tl
i N FOSHESL R 1(FOS like antigen 1, FOSL1)#ll
il LR R A0 3 5 . TAMs 2 IR SR s rh e =
G R AR LY B TAMs 5 L 80 4 i e s 3
Jei . T 2] LA g A0 M AE A TAMs S P WA AR 57
miR-223, J5#& 038 i3 B Mef2c/ B-cateninf 53 [
TEREFUIIE A0 M AR 220 ERBFTE R, FLIR
ey 200 M T 3 3 BT A B AT B 1 W R miRN A s T
B DR SR A O S, NS SRS R R
kR,

2 SN KIncRNAsTEZLIRE R MER

LncRNAs & — K BB 15200 nt [ RNAs, 3l
oM AN JRRNAsE RNAESS , 5% FhA: 3
K ER et #2 T AR A Inc RN A s 7F L 5 96 40 o 1 s
oo WEEH . PR R MR A BT R LR R AN
Ja i 24 5 T A 45 T EEAE (E 1) .

2.1 R R VE A MR Inc RN A 7E FL A9 o i 7
2.1.1  TEFLEEAS | WA R TR YER AT
FERI, AMIMAInCRNA GS1-600G8.STE fiki%s % FL IR
AN R R A, JF T N I ZO- 1 R AR
I R, AR 2O S A 4 B e A5 ) . Zhang %Y
K, IncRNA MALAT1#EFLIRE h R 2ik, JFnTa
TN A B AL o L A, A LA AN i
H35 . KoldemirZ: P sy 2, AMIAMAIncRNA
GASSEHFWT-HFREY, MRS ERER
AFRFLBRIER AN S, BES T LR A0 o 2 Tk A
RGASs, fRUEFUMREAMIET . Bk, FLEREM
it 7T 3 35 A A In c RN A s A2 42 9 S A 9sa VE FH -
2.1.2  EMIREE T R/ER s ok IR S W iR
IncRNAs-5 IR A B8 A S BE AN A G . FLARIE
i 1 S AR IncRNA BCRT 15 H 4R A L35 5% 5
AT HE I 20 M2 A A Ak, 1 L R g AN B ) ST
B M M5 A BERE S170 0 v T4 M 2 Mg = 0 oAk 1
YA FEZE Y, 5 FUMR R B A R S TS



1248  fEES4eE  20214F12H28H 468 4512000

NEBYIF P, S 1 T 55 LI 9 40 i 41
KIncRNA SNHG16J5, Al 5 miR-16-5SptH HAE
FH G TGE-B,/SMADSIE %, 55vyd1 T4IfLR 1k
CD73, i HHFEA .CcD73" v81 T, Mol
IR R, (EdEmR AR kAT I, iR 4
JL A A AR In c RN As T A Sy B 328 248 L ) 75 R AR 5L
BRJE A K 55558

2.1.3 S 5IMIEANMEXT 25T 250 AE il 2
BRAAGTFLIR I A0IEAR T, IncRNA SNHG14i 13 Bcl-2/
Bax{5 5 il FEAE i M Z Bk BAPTIT 25, SRJSSNHG14
L1 25 A0 R 3 s i AN AL T RS 28 AR A i
PRI 2577 Han %50 & AN B A
IncRNA AFAP1-AS1Z 5 1 ZL 9 20 O X il 2 2Rk Fppip
(TR 24 . #E—E0F 98 K P, AFAP1-ASLiTAULE &
[AlF-1(AU-binding factor 1, AUF1)Ji ZJERBB2 mRNA
B, Mk A\ K F 52 K2 (human epidermal
growth factor receptor 2, HER2)FRik, 5 MUK
R it ZER B BT 25 . RIS RS, IncRNA
UCA1™ K IncRNA H19"3 o #h i 1A 2 5 L 1 g 4
X b B 55 e B R T 2, Bz, Tt 24 s 2
JH T ) A WA AR 8 In c RN A s 12 336 20 H50% 1 L i o 4
M, i S H X P A i 7

9I\(JMZIi 6}‘1‘)?5#%
R

iR PUSUALN
= >

12 [~

2.2 R GEREE A0 K IR SN In RN As 77 FL IR i
AR ERA TR R, I R 5 4 A R
TR AN AR In c RN As B 1T LS i L i i B9 % 2B R e
WFFE N 5% 0 7L R 9o 240 L 7 45 B C AFs 73 Wb (19 1 b
KIncRNA SNHG3, [fiSNHG3fEFE *4miR-330-5pH
PR T RINA, 1 T 2L 955 290 A 749 T 7 35 g 1)
ik, SRR E BRI, SRR AR A, A
7 A 29 SPL A 9 400 A A 3 3 Y, % SR A i o
TS LR B2 40 ML A R Inc RN A5, AR 4 1
HNIEERNARFEHA YR, 2 571 E
BB

3 HMEmiRNAs B IncRNAs{E 4 3L IR IS 1 & W kR

i T /M MAmiRNAs & IncRNAs LA 75 B4 5
Keog ek, i ELAMB ARG BT 2 45 BE AR
miRNAs M IncRNAsTE LI AE I A AS 9 4200 A2 1R g 14
ik, A IMAmMIRNAs M Inc RN As 1] VE Ry 5 55 15
YEAEYbREY) . R R, SR AmMmIRNAs &
IncRNAs ] 1 4 FL AR 98812 W B 15 PEAR A A= P bm i
Y, X RA G . W E R eEE s A E
FE L (E2),

miRNAs: miR-1246, miR-21, miR-106a-3p, miR-106a-
Sp, miR-20b-Sp, miR-92a-2-5p, miR-19b-3p,
miR-92b-3p, miR-101, miR-372, miR-373
LncRNAs: HOTAIR, H19

miRNAs: miR-340-Sp, miR-17-Sp, miR-130a-3p, miR-
93-5p
LncRNAs: HOTAIR

B2 ] VEA SRS W TS PEAS AR S AN R miRNAs & IncRNAs

Fig.2 Exosomal miRNAs and IncRNAs used as biomarkers for diagnosis and prognosis of breast cancer

3.1 AMIAMAmiRNAs  FLARIE B 0 b A AR
miRNAsfE J ¥ 76 19 A Wb 50 2 v ) IZ 5
Hannafon " HU A 1 160 FLIR I 6 #5169 f X
TR Y I 3% ANIA % PR miR-1246 2 miR-217E FL RS
B M AN 2 T, A E 2 WL
JiRgE (0 22 R TAERRE T ZE R AL (AUC) 40.73,
7 HLTT B S B FLIR R 2 W AR bR . Li%ED o
B 1 32051 7L 9 FB 5 3 2 051 At B o B ) I L
T A WA H K [ miR-106a-363%% 1912/ miRNAs,
R L S8 3K AP IAA T miR-106a-3p . miR-
106a-5p . miR-20b-Sp. miR-92a-2-Sp A IfiL i &M il A
' miR-106a-5p. miR-19b-3p. miR-20b-5p. miR-
92b-3p 4 I 8 T FRAL, 7R 30 2 gff 2R R i 785

WA miRNAs ] GE B A L 96 12 Wi 1) 35 L s 2
Elchelser%@;:[34 A WFFE SO FL R g R ‘?IZWJ@J%
AR # & B, miR-101. miR-372 K miR-3737E Ifil I
SN A A R T L TP R R A T, SRR
H LT AN AR TP miR-101 A2 miR-372 () 2 35 1 B I
FXFRAL, PidmiR-373FRBEITHBES, X7
Wde o 1B i — 20 o b R, R R
AR A mIR-373 1 T-Luminal A, BAEJFL MRS B & &
XFHRE o ARG R AP M miR-101 K miR-372 1] fiE
EZLH%%? ST A AR, A miR-373 7] {E
SRR AR EY . A Metadr BT &
i)b, SN A mIR-340-5p . miR-17-Sp. miR-130a-3p .
miR-93-Sp 5 FL MR 9 52 % Kom ab a8 B A G



PR 33 B8 AN AR mi RN A s X LI 98 B 5 1) 79 ) 244 bhip
HA RS M E,

3.2 AMIBEIncRNAs  AHEWFIE LB, FMbiEk
IncRNA st 1] 7F by BRAE (1) FL IR I 12 W B 7015 PEA AR
Yibr ¥, ZhongZ5 VAR T LM R . FLRR
PRI B 5 fa R X IR /MM B IncRNA H193 34
50, & PIncRNA H197F 7L IR B b s ek,
HAUCH0.870, T CA153 X CEAAUC (43R
0.822. 0.811), IncRNA H19, CA1535CEA=&Hk
BRI W FL IR AU AUC T 155 (0.845) , 4R /R AN A
IncRNA H197] RS2 2 Wi L IRIE T BAR S o Tang™F
SRS R B, ANBAIncRNA HOTAIRTE LIRS £ 4
Mg PR L, HAUCH0918, MW TCAIS3HY
AUC(0.738); ItAP, IncRNA HOTAIRE %35 5L
FEE A RAR AT R B A7 55 25 B A
H WangBP LR B, 13 SNBMAHOTAIRY ik
SHER2 PR IFAH S, HER2AEMEJFHOTAIRSE 1A,
HOmMAMBAHOTAIRIWEE:, $E/RIMNBIAHOTAIR ]
A2 WHER2 BRI ZUAR R W BUS A Wibn i, T
RE P FLIR I B R TR I FE 4

4 RES5RE

SRR Jy A A M AE B AL A, AN
AW miRNAs M IncRNAs7E JE FL AR 1) & A ke K
it 245 45 3 R R o AN MMAAS A HE RV Hh A

M E AR B B AU miRNAs & IncRNAs A
VeFEfR, AN IMAmMIRNAs K IncRNAs A] 7E 4 1 i
BT R e W e s vEAL . sesh, B
miRNAs & IncRNAs A 38 15 4 A 7E 38 20 it 5 1E 5 40
. TR SR AN . i A0S T A BT AN i 2 fa]
TR, EFXT X LM IB A miRNAs K IncRNAs T &
R IeE 48 ) 2590 1T B8 2 LRI IR YT B 7 1)

AR E M 5T X M MA miRNAs K IncRNAsFE
LRI T B T e S Wk H OB I H, {H4h
WRR S . gtk SRR . BRI M,
{di SPIMAmMmiRNAs S IncRNAsFEI IR _F R 22 T
B, DL, $RRFE . L5, Pl ag kAR
FEAT o R MRS M miRNAs K Inc RN As7E FLIR
TGRS SRR TR ER, BRI
REAFTER B, ELMUBLE /N, = RAEA ) Z v iF
FEHE, S, SN AmIRNAs XIncRNAsZ 5
FLMRIE & A R SR VE ML, A B TSR A Y
FREY I IE A A S PEmiRNAs K IncRNAs Y A1
WA, R 2 W SR T R )

[ &% |

[1]  Pecero ML, Salvador-Bofill ], Molina-Pinelo S. Long non-coding

Med J Chin PLA, Vol. 46, No. 12, December, 2021

1249

[10]

(11]

(12]

[13]

RNAs as monitoring tools and therapeutic targets in breast
cancer[J]. Cell Oncol (Dordr), 2019, 42(1): 1-12.

Cao 7Y, Zhang QJ, Wu Y], et al. Clinical effect of breast-
conserving surgery in early triple negative breast cancer[J]. Med
J Chin PLA, 2020, 45(9): 986-989. [ W&, sKIK %, A%,
AR B IR G LT AR T IR RACR [T]. ik
TR A, 2020, 45(9): 986-989.]

Gao N, Yang YT, Duan Q, et al. Clinical value of ultrasonography
combined with tumor markers in the diagnosis of axillary lymph
node metastasis of breast cancer[J]. Med J Chin PLA, 2020,
45(10): 1072-1076. [, Mk, Bear, 45 8 IR R A
W WL 5 B 45 27 R I R A (B2 7). ik e
ZE ARG, 2020, 45(10): 1072-1076.]

Wei YF, Lai XF, Yu ST, et al. Exosomal miR-221/222 enhances
tamoxifen resistance in recipient ER-positive breast cancer
cells[J]. Breast Cancer Res Treat, 2014, 147(2): 423-431.

Yi Y, Wu M, Zeng H, et al. Tumor-derived exosomal non-
coding RNAs: The emerging mechanisms and potential clinical
applications in breast cancer[ J]. Front Oncol, 2021, 11: 738945.
Zhang XB, Shi JT, Zhang K, et al. Research progress in the
treatment of disc degeneration by bone marrow mesenchymal
stem cells and their exocrine[J]. Med J Chin PLA, 2020, 45(8):
862-868. [BRIGEh, il Hil v, TRel, 5. F R ) S0 5T T 40 A S H
HMIAARIG T HEN] BB AR RO W TERERE (], MR R AR 2R,
2020, 45(8): 862-868.]

Singh R, Pochampally R, Watabe K, et al. Exosome-mediated
transfer of miR-10b promotes cell invasion in breast cancer[]].
Mol Cancer, 2014, 13: 256.

Ding JJ, Xu Z, Zhang YY, et al. Exosome-mediated miR-222
transferring: an insight into NF- k B-mediated breast cancer
metastasis[ J]. Exp Cell Res, 2018,369(1): 129-138.

Fong MY, Zhou WY, Liu L, et al. Breast-cancer-secreted miR-
122 reprograms glucose metabolism in premetastatic niche to
promote metastasis[ J]. Nat Cell Biol, 2015, 17(2): 183-194.
O'Brien K, Lowry MC, Corcoran C, et al. miR-134 in
extracellular vesicles reduces triple-negative breast cancer
aggression and increases drug sensitivity[]]. Oncotarget, 2015,
6(32): 32774-32789.

Yan W, Wu XW, Zhou WY, et al. Cancer-cell-secreted exosomal
miR-10S promotes tumour growth through the MYC-dependent
metabolic reprogramming of stromal cells[J]. Nat Cell Biol,
2018, 20(5): 597-609.

Baroni S, Romero-Cordoba S, Plantamura I, et al. Exosome-
mediated delivery of miR-9 induces cancer-associated fibroblast-
like properties in human breast fibroblasts[J]. Cell Death Dis,
2016,7(7): e2312.

Kosaka N, Iguchi H, Hagiwara K, et al. Neutral sphingomyelinase
2 (nSMase2)-dependent exosomal transfer of angiogenic
microRNAs regulate cancer cell metastasis[]]. J Biol Chem,
2013, 288(15): 10849-10859.

Zhou WY, Fong MY, Min YF, et al. Cancer-secreted miR-105
destroys vascular endothelial barriers to promote metastasis[J].
Cancer Cell, 2014, 25(4): 501-515.

Wu Q, LiJJ, Li ZY, et al. Exosomes from the tumour-adipocyte
interplay stimulate beige/brown differentiation and reprogram
metabolism in stromal adipocytes to promote tumour
progression[J].J Exp Clin Cancer Res, 2019, 38(1): 223.

Santos JC, Lima NDS, Sarian LO, et al. Exosome-mediated breast



1250  f#F R0k

20214F12H28H 5468 5128

(17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

(27]

cancer chemoresistance via miR-15$ transfer[J]. Sci Rep, 2018,
8(1): 829.

Wang B, Zhang YZ, Ye MN, et al. Cisplatin-resistant MDA-
MB-231 Cell-derived exosomes increase the resistance
of recipient cells in an exosomal miR-423-Sp-dependent
manner[ J]. Curr Drug Metab, 2019, 20(10): 804-814.

Pakravan K, Babashah S, Sadeghizadeh M, et al. MicroRNA-100
shuttled by mesenchymal stem cell-derived exosomes suppresses
in vitro angiogenesis through modulating the mTOR/HIE-1a/
VEGEF signaling axis in breast cancer cells[J]. Cell Oncol
(Dordr), 2017, 40(5): 457-470.

Donnarumma E, Fiore D, Nappa M, et al. Cancer-associated
fibroblasts release exosomal microRNAs that dictate an
aggressive phenotype in breast cancer[]J]. Oncotarget, 2017,
8(12): 19592-19608.

Kim JE, Kim BG, Jang Y, et al. The stromal loss of miR-4516
promotes the FOSL1-dependent proliferation and malignancy
of triple negative breast cancer[J]. Cancer Lett, 2020, 469: 256-
268S.

Yang M, Chen JQ, Su F, et al. Microvesicles secreted by
macrophages shuttle invasion-potentiating microRNAs into
breast cancer cells[J]. Mol Cancer, 2011, 10: 117.

Lu YH, Chen L, Li LD, et al. Exosomes derived from brain
metastatic breast cancer cells destroy the blood-brain barrier by
carrying IncRNA GS1-600G8.5[]J]. Biomed Res Int, 2020, 2020:
7461727.

Zhang P, Zhou HX, Lu KEF, et al. Exosome-mediated delivery of
MALAT1 induces cell proliferation in breast cancer[J]. Onco
Targets Ther, 2018, 11: 291-299.

Koldemir O, Ozgiir E, Gezer U. Accumulation of GASS in
exosomes is a marker of apoptosis induction[J]. Biomed Rep,
2017, 6(3): 358-362.

Liang YR, Song X]J, Li YM, et al. LncRNA BCRT1 promotes
breast cancer progression by targeting miR-1303/PTBP3
axis[ J]. Mol Cancer, 2020, 19(1): 85.

Ni C, Fang QQ, Chen WZ, et al. Breast cancer-derived exosomes
transmit IncRNA SNHG16 to induce CD73" y31 Treg cells[J].
Signal Transduct Target Ther, 2020, 5(1): 41.

Dong HY, Wang W, Chen R, et al. Exosome-mediated transfer

of IncRNA SNHG14 promotes trastuzumab chemoresistance in

(28]

(29]

(32]

(33]

[34]

(35]

breast cancer[ J]. Int J Oncol, 2018, 53(3): 1013-1026.

Han ML, Gu YT, Lu PW, et al. Exosome-mediated IncRNA
AFAP1-AS1 promotes trastuzumab resistance through binding
with AUF1 and activating ERBB2 translation[ J]. Mol Cancer,
2020, 19(1): 26.

Xu CG, Yang MF, Ren YQ, et al. Exosomes mediated transfer of
IncRNA UCAL results in increased tamoxifen resistance in breast
cancer cells[J]. Eur Rev Med Pharmacol Sci, 2016, 20(20):
4362-4368.

Wang X, Pei X, Guo G, et al. Exosome-mediated transfer of long
noncoding RNA H19 induces doxorubicin resistance in breast
cancer[]J]. J Cell Physiol, 2020, 235(10): 6896-6904.

LiY, Zhao Z, Liu W, et al. SNHG3 functions as miRNA sponge
to promote breast cancer cells growth through the metabolic
reprogramming[ J]. Appl Biochem Biotechnol, 2020, 191(3):
1084-1099.

Hannafon BN, Trigoso YD, Calloway CL, et al. Plasma exosome
microRNAs are indicative of breast cancer[]]. Breast Cancer
Res, 2016, 18(1): 90.

Li MH, Zhou Y, Xia TS, et al. Circulating microRNAs from the
miR-106a-363 cluster on chromosome X as novel diagnostic
biomarkers for breast cancer[J]. Breast Cancer Res Treat, 2018,
170(2): 257-270.

Eichelser C, Stiickrath I, Miiller V, et al. Increased serum levels of
circulating exosomal microRNA-373 in receptor-negative breast
cancer patients[ J]. Oncotarget, 2014, 5(20): 9650-9663.

Wang M, Ji S, Shao G, et al. Effect of exosome biomarkers for
diagnosis and prognosis of breast cancer patients[J]. Clin Transl
Oncol, 2018, 20(7): 906-911.

Zhong GB, Wang KQ, Li JW, et al. Determination of serum
exosomal H19 as a noninvasive biomarker for breast cancer
diagnosis[ J]. Onco Targets Ther, 2020, 13: 2563-2571.

Tang SC, Zheng K, Tang YY, et al. Overexpression of serum
exosomal HOTAIR is correlated with poor survival and poor
response to chemotherapy in breast cancer patients[J]. J Biosci,
2019, 44(2): 37.

Wang YL, Liu LC, Hung Y, et al. Long non-coding RNA
HOTAIR in circulatory exosomes is correlated with ErbB2/
HER2 positivity in breast cancer[ J]. Breast, 2019, 46: 64-69.

(Wefs B 2020-12-28; &0 H#H: 2021-05-12)
(PTGt . HEWESR)





