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Abstract

cessive obesity will increase the risk of breast cancer and worsen the prognosis. Adipose tissue dysfunction in obese

Obesity can cause a variety of malignant diseases including cancer. Epidemiology shows that ex-

patients is characterized by hypertrophy and hyperplasia of white adipose cells. Adipose-derived mesenchymal
stem cells are a kind of mesenchymal stem cells isolated from white adipose tissue, which have strong proliferation
and differentiation abilities. As a potential tumor promoter of breast cancer cells, adipose-derived mesenchymal
stem cells support tumor progression and invasion by activating multiple intracellular signals. However, there are
conflicting reports on the interaction between adipose-derived mesenchymal stem cells and breast cancer cells, and
the possible molecular mechanisms remain to be further explored. This review will focus on recent studies on the

effects of adipose-mesenchymal stem cells on breast cancer progression, with the aim of providing novel strategies

for breast cancer therapy.
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Table 1 The effects of ADSCs on breast cancer cells in vitro
E4r ADSCHRIE ADSCE Mt EY) FLIEE A A A X L e A R 5 SR
Year ADSC origin ADSC surface biomarkers BC cell lines Effects on BC cells Reference
2010 Human CD29'CD44'CD90'CD105" MCF-7, Migration and invasiont [40]
whole fat CD14 CD34 CD45 MDA-MB-231 ADSCs differentiate to CAFs
2011 Human lipoaspi- ~ CD44'CD73'CD90'CD105" MCF-7; Proliferation? [41]
rates CD14 CD34 CD45 T-47D;
MDA-MB-361
2012 Human breast CD29°CD73°CD90" MCE-7 Proliferation? [33]
CD105°CD166"
CD31CD144 CD14
CD45 HLA-DR
2012 Human lipoaspi- CD29"CD44°CD105" MCEF-7 Migration?; angiogenesis? [42]
rates CD34 CD45
2012 Human breast CD13°CD29°CD44"'CD71" MCEF-7 Proliferation?; migration? [43]
CD105"HLA-T"
CD4 CD10°CD14 CD34"
CD38 HLA-DR™
2012 Human — 4T1 (murine); Proliferationt; EMT? [44]
whole fat BT-474; MCF-7,
T47D
2013 Human lipoaspi- CD29°CD44°CD90'CD105" SK-BR-3 Proliferation|; migration? [45]
rates CD14 CD34 CD45 EMT?1; chemosensitivity |
2013 Human lipoaspi- CD29°CD44°CD105" MCF-7 Proliferation?; migration? [46]
rates CD31"CD34 HLA-DR™ (ADSC-CM)
2014 Human breast CD44"CD73"CD90'CD105" MCF-7 Proliferation [14]
CDl1la CD33 CD45 CD235a (direct co-culture);
proliferation|
(indirect co-culture)
2015 Abdominal CD73"CD90°CD105" MCEF-7; Viability [47]
lipoaspirates MDA-MB-231
2017 — — MDA-MB-231 Pro-angiogenic behavior?; [48]
endothelial sprouting?;
ADSCs differentiate into myofibro-
blasts
2017 Human breast CD90"CD29°CD105* MDA-MB-231 Doxorubicin resistance? [49]
cancer CD31 CD34 CD45 (ADSC-CM)
2017 Mouse inguinal fat ~ CD90"c-Kit" 4T1 Viability?; proliferation} [26]
2018 Lipoaspirate — MCEF-7; Viability | ; migration| [50]
MDA-MB-231 (ADSC-CM)
2019 — — 4T1 Migration?; invasionf [51]
2019 Abdominal lipo- — MCF-7 Tumor-sphere formation [52]
suction aspirates
2020 — CD90°CD44°CD105" MCF-7, Metastasis|; EMT| [53]
MDA-MB-231

ADSCs: IR U] 78 53T 41; BC: FUBUE; CAF: JEAEAR G RRET 4E N IE; EMT: b 2 —[A] B 46 ; ADSC-CM: ADSCH A4 774k .
ADSCs: adipose-derived mesenchymal stem cells; BC: breast cancer; CAF: cancer-associated fibroblast; EMT: epithelial-to-mesenchymal transition;
ADSC-CM: ADSC-conditioned medium.

MO R MIETE . SR17T, TRIVANOVICES Ui F M IE
w5 AL A 2 R A5 1 ADSCsiil] % 25 1 15 5%
BRI BEE BN H] MCE-72H B ) A2 KA 3 .

ROWANZE 55148  ADSCs A REAR 33 = B M 2L e e
ZH 2 MDA-MB-23 1 {4854 , (HA] DABE 55 ER VA
MCF-75 BT-47441 s R I HEG5E RE 1. ADSCs*fF
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Table 2 The effects of ADSCs on breast cancer progression in vivo

4y ADSCHRIE ADSCEHirE) LI A0 A Xof L 1) R T 2% R

Year ADSC origin ADSC surface biomarkers BC cell lines Effects on BC Reference

2012 Murine CD13°CD29°CD44" E0771, Circulating ADSCst; [43]

(endogenous) CD71"CD105"HLA-I" MCE-7 ADSCs incorporate into tumor
CD4 CDI0CD14" vasculature
CD34 CD38 HLA-DR™
2012 Human CD29°CD44'CD105" HMT-3522 S3 Tumor growtht; [42]
breast CD34 CD45 (preinvasive); tumor invasiveness?;
HMT-3522 T4-2 no effect on preinvasive BCCs
(invasive);
MDA-MB-231
2013 Human CD13°CD34'CD140b" HCC1937; Tumor growth?; metastatic spread?;  [54]
lipoaspirates CD31 CD45 MDA-MB-436; EMT?T
ZR75-1
2014 Human abdomi- CD29°CD34°CD73" BT-474; MCF-7, EMTT; [55]
nal CD90"CD105" MDA-MB-231 migration and metastasis?
lipoaspirates CD44""CD45""

2014 Lipoaspirates; — Kbr ADSCs integrate into the tumor [56]

breast tissues microenvironment?; vascularize

2015 Abdominal CD73°CD90°CD105" MCF-7, Tumor weight?; [47]

lipoaspirates MDA-MB-231 metastatic occurrence?

2016 — — 4TI Tumor size|; survival ratet [57]
(TNF-a preactivated ADSCs with
irradiation)

Metastasis | ; apoptosist
(TNF-a preactivated ADSCs)
2017 — CD166'CD73°CD90" MCF-7; AngiogenesisT; [58]
CD29°CD105" ZR-75-30; proliferationt (MCF-7;
CD31 CD45CD34 MDA-MB-231 ZR-75-30)
CDI11b'HLA-DR™
2017 Mouse CD90"c-Kit" 4Tl Tumor volume?; [26]
inguinal fat tis- vessel formation{
sues

2019 Abdominal lipo- — MCEF-7 Tumor tropism?; [52]

suction aspirates stem-like properties?

2020 Mouse abdominal ~CD29°CD44'CD73°CD105°'CD106" E0771 CD90"¢"ADSCs could be converted ~ [59]

fat

SCA-1"CD90"CD45°CD34~
CD31°CD11b7(CD90""ADSC);
CD29°CD44*CD73°CD105°CD106
SCA-1"CD45 CD34"
CD31°CD11b"CDY0(CD90**AD-
SC)

into CD90"°*ADSCs;
tumor growth| (CD90"*ADSC)

ADSC: JIi iy 17 78 5140 M2; BC: FLARE; EMT: L B[] BT ft; TNF-o: IRIASER 70

ADSC: adipose-derived mesenchymal stem cell; BC: breast cancer; EMT: epithelial-to-mesenchymal transition; TNF-a: tumor necrosis factor-o.

e 200 P58 2 Ml 11 22 S5 T BB ECR T 4 W R - ()
JoR o 2L i 200 PR 4 B B 7 1) 38 i 2 T 4 R AL 1
AR LA S 7E AR T R 7 AH 5G4l 4n, ADSCs
AEiE R stk A ¥ CXCL1 5 CXCLSAR i g 41
2R rR I A PR AR s, DA o 7L e 2 i ) A K R P
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Fig.1 The effects and regulation mechanisms of ADSCs on the EMT, migration and invasion of breast cancer cells
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Fig.2 The impact of ADSCs differentiation on breast cancer progression
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S 1) 22 5 1) BESZ MO B e PR TS . AL, DA
ADSCs{ENFLIEA TR . 2B 5HBMIETER
I7 B 500 TR B AT VRN AR T

4 ADSCsxT 3Rz T 4B 200
[ 8 141 B (cancer stem cells, CSCs), X R
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HCLEANNL, MR LR /MR, B B RER .
2R AR T 8 A 1S R RE ) . BT CSCs 5
i g6 2 7% FE T SR DA 0%, DR G ) CSCs iR
J7 RS R SE AT PR A M PR At T T Re . AR AR &
YA, FLRRE T 40— M mT 43 A 2 R 7
FEBCSC(CD24 CD44") 5 I 7 #£ BCSC(ALDH")*,
BCSCH A BAPEARILLE | iz 5 18] 78 FUIRAS 2 18] 1) %
e, BIUNTEFE R @ FR i, L T 402 A 78 5
B F R AR X — i B T EMT R A% it 2 1
WL TR EMT 2 7L T4 4+ 3R 3
B8 05 1 i E L 2 —

CA B S22 B, ADSCs AL [ 40 T 14
(I3RS 54 A E AR EH . GOTO%: kK
I, ADSCsFIF# I 2 5 (adipsin) BE W 1 58 7 g BR 14
I BRRE 0, fe kR 2E K 3835 BCSCHI T 41 s
Mo 2R KT W HE 2 (visfatin) T4 P I 5 MDA-
MB-23 1 41 Jifd 3. 1% 77 (K] ADSCs At 1% 1 555 7L, i Jes 241 i
(IGE . BeAs 5T M0, ol BT 7T R, ADSCsfig
% 5 9 240 R Rk 5 T SR T A PR 4 B, AT B
S I E ORI B, MIRANDAZSE BYifi Ff ADSCs 2%
IR R B 95 MCF-75 MDA-MB-23 1 41 il & , &K I14H
J 5 B4 E B1(cyelin B1)ZRIAZKF B 55 T T3k
1788 Hcaspase-7HIHG « LAk, FIH ADSCs2: 4455 7%
BB IR IS A0 R I E R R /3 B3 aR, HiRl 7
JFFE BCSC(CD44 CD24 ") i EL i 1 o 3 e s
AT REZR B, ADSCsP] i Y 5m4n M3 5 , 755 7L e
U IR SR /7, M FE MCF-75 MDA-MB-231
Y A B IR SR T4 R A

FH IR 2, ADSCs%) Wk [ A1 36 4 7T B 43 PH HS
BCSCsT 1 1) 4 5. SEOZK B, Sk A ADSCs%k
P 3 1) AR I miR-503-3p ot L i e 200 i Fr) 344 B
LA K BCSCst H 3 557 B A #0# /E . miR-503-3p
R LR T A B AR A R IE, FERE PR 1 LR
SR MR A K. AN, MOHDZES R B, 5
MCF-7. MDA-MB-231%5 J. Jif i 40 i R L5578 1)
ADSCSsRE 73 W AN 7] B AR AR mIRNA, B A T3 i 41
HI PR R SEMT R BT AR SEK S
1 ) A5 L T A P N PRI W RS o X
ADSCs#H 5 JmiRNATE i 5 FLAR e T 1. ¥R 5
PRAREE 77 THLEL AT SCEAE F, 15U 5 7 61X 24miRNA
FRC VAT BT % AU A R R R B, T
I LR B8 5 R R AE Do

5 ADSCstEZLBREz/aT P RVIER
5.1 ADSCs3ZLARFE L ITHIR N

AR, W FE N RAE AL M2 W 567 7 1H
TR B ik g, B FLIRE VR T HEPT 28 2 —
AT AP, . FUARIE XY (T 32 27
JEMI RS B 5 5o PR 2 e,

g7 =& B R FLME a7 N R 2 0T
Ji e 4T B 1 A0 7 TR 24 P A T RS e 22 Bl A K TR 7
W 5 5@ K. Fltn, EGFR. HER2/neu. PI3KEH:
flAE K R FE 5 5 Ath 38 25 (tamoxifen). 5 IE& JE
(gefitinib) 55 WL AL A0 IT 254 I 24 PR AR DG 001,
SR, A 5% ADSCs LM 1097 N 24 74 (1) 408 A
85y. ErIRiETE  ADSCs A FU2G TE L,
Ji g A T S A A 4 R R 7 5 ADSCsAHH ELAE A,
AT A5 L 4 L 1) B SRASH R 24 7 9%, A, KU-
CREOVAZ: WL HIL, 5 ADSCs3L 84 9% J5 ) SK-BR-3
I R B0 AT BBUR P . LUZE PR B, ADSCsfERS
T8I C-ify Srelif (Csk)-4h & 51 H (Cbp) A 3 I 7
JiR3EE 41 B 22 MCF-7/ADR(—Ff % 24 24 7L it e 41 g
R ) (T 24 1 A4 B 3 5 . X6 ADSCs 51 FL AR
A7 i 2 1 ) B AR AT B A T R O A B T
ADSCsHCA TR LS PEAS bR 2 — .
5.2 ADSCs¥ELBRFE AT R RN

TP 2 A 45 TR 75 N 1) 22 P ST i Rg 11 4%
GUIRYT 7%, HAe B E R E B AR, RE 2
Xof JE LI 408 i . ST 25 AR A, F
i e 4 BT T B — e R . FEPERE A R 2
5 BT RE OTT HEPT R R 2 —, AT RR AR 1
SR 5 A O AT 58 % 1 50 Sk 1 5 7L e 4T Al )
JEUH AR PT R b, FLRE SO 58 HH [ ADSCs T
B Ik 7 A O 1) AR K TR T DAY 3 AE AR G R ST T
. Flhn, YANGEEH) B 56 2 B, ADSCs2>
TE T 3ok R mp gt L M 8 55 22 HL RO e b, i
IGF-1{5 5 1 5 FL MR8 (0 7807 5Pt . Sl (B 7248
HH ADSCs 73 WA g 5 BRI 7 75 T8O T HEPT H R #5 B 1)
1M . SABOLAEPR AL UM AL 2 J5, ADSCsHRE S
B 2 ) 4 Wb, (R ER Y AR L e 40 o (K IL-6
EjNotch{ 510 B IW0E, MM 384 55 L e 200 Ff 10 7
SHEPT. AL, SABOLEEP'E 2 | (B 78 48 H,
BE T ADSCsHH 98 2% (14 35325 R 10 1) L i e 40 Y 1100
., IR A )8 22 AH 5015 5 1T g N LR #4572 (1)
S S5 IRIT ENE R .
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5.3 ADSCs-EVs7EZLBREE AT PRI A

2 ff 41 FE 9 (extracellular vesicles, EVs)&—
Fofr Fh 4411 B 7 A= P 0 B A T R I B 4 i 25
i, W& E AR . miRNAZZ R, 25 8
A8 A A0 1A T . ADSCs B A 20 EVs L &
U 52 iR A (19 e g, BRI T i ADSCs 58
Ira) 35 DR i e EL A RS 4 110 P g A 1) 6 0 S5 iR
(TR 35 1 o LI5S O B S M8 3 4 () miR -
16-5p%5 % T-CD90"°*ADSCs-EVsH, fit )i 55 7L Ik
SR T 5T, LR AR K. FIA
ADSCs-EVsidhi& $i I8 25 W 8 7+ BA (K )% i
PEL SRRV RE SRR SR A, DR R — R A L
PUPE S . (H ADSCsTEIRIR BRI A R %
o A PR A, 540 BV s 78 iR 3k i HR i SR Th
& EVsEIEZWE T IIERE . EVsHRZAYHIF
RN S ), R R A RN R I PR A
Fo
54 ADSCs5ZBREREHIEEE

ERuNENE 2 R iR B N i ) A I i
ADSCsKIEF5 , HEA BIRIH LR AR E
UM IRE T, REE B AU IS D S AR,
BRI PR b 5] R 9ORE SN, R T 7 L e A IS 1
FLp5 E i R REERER Y. FIH ADSCsH#HAT L
5 BRI G AE T R M R M A7 TE 2, B 3R
ADSCsRHES 733k 22 FhPLIE T2 DK 7 DA 5 L vd 77 170
SR, FLIRE VR TT IR R 0T S5 6T % ADSCs (1)
fEE S Ihaenl se B A Amsem. N LIl
MY BT ADSCsEEEF AR ZNA, HEr
L E PR A T a0 T 45 v A 9 A2 RS 4E 5 ADSCs
g e, ok, JE IS A ADSCs IR 5 M T
R a3 I A A i AR v L T80T T P T 7 R AL [
ALV AR — MR AT 077 DRk, R G5 W s
FE A7 7255 ADSCs 2 ¥4 2 3% ADSCTE 7L M
ARG IR B R IR o

6 REERE

ADSCs 2 FLA BB st b /1. 52 1 4Lt
BRI A1 8 R T4, ADSCsRE 5383 5 140 88 v £y
HOAB AN . 4o % 4 AR LA R, 0 L e 4
BB HEAT (5 B A0 U, LB 0 R b R A (3 0
I ThAS . SRTT, ADSCs% LI 40 M i 5. T
25 B R — B DN T 58 3k — ST 50

FRBRE, 7 diMpe 5 Ak S o 3t
(7 2L RS PR B2 0% R 47 0 246 75 22 B A T VR AR 4R . it
41, 47 R ADSCRE I A Hi7 A1 -3 4 4] 52 i 2L i 14
BERA R 2 MR . AN, ADSCsTEF i 1) iR
I7 R A SRR AR L, IR TCADSCs U a7 52 i 7L i
JE R IR TR R EE R L. B2, *ADSCs
5 ) L e 3 R R TR N BRI T PRI AR A 5
AR R A S FH RS o
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