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[Abstract] Metastasis is the main reason leading to the death of cancer patients. Previous studies have found that tumors can establish

a pre-metastatic niche in the target organ before metastasis, which provides a supportive and suitable microenvironment for metastasizing

cells to colonize. The formation of the pre-metastatic niche involves signal transmission and response. The primary tumor releases signal

molecules, which directly or indirectly cause changes in biological behavior of cells of the targeted organ, thus leading to cells secretion

of adhesion factors, inflammatory factors and matrix metalloproteinases, etc., and finally forming the niche that facilitates colonization of

metastatic cells. This review outlines the establishment process of pre-metastatic niche in the view of cellular transformation response to

signal molecules, with particular focus on the transformation process and mechanisms of myeloid-derived suppressor cells, neutrophils,

macrophages, resident cells and stromal cells, and further exploration of the application value of this cell transformation process in the

development of anti-metastatic drugs.
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1 ERREGENESST
e g iy A A 57 1 A N7 3 R VB MAF T B A% 3 R
WAL, 15570 F7ES BN B4 ML A, Ak
9232 R0 S I I e % 200 M o AV 1 A 2S5 AT Wit 78
B E AR, XEE(F 5001 BRI 5
PRI TSy, A4S B AT A 19 730 W P (tumor-
derived secreted factor, TDSF ) . HiRi A UEPESNBIA
FIZM AP EHS ( extracellular vesicle, EV ) 25 B
1.1 MEETEM S AT
TDSF J& H i 983 48 i 23 b i Rl s P 1, ol

DL ok A ) 1 J7 24 i 5 % i A 287 T L. He
oML A 9 B AR K P (vascular endothelial growth
factor, VEGF ) FlJif # 4 K K ¥ (placental growth
factor, PLGF) & # #f & #l, & % ik i VEGF
K PLGF fe % #0 55 3 3k 4 N 2 A K 32 4K 1

( vascular endothelial growth factor receptor 1,
VEGFR1) FIRHTE 4 (very late antigen 4, VLA-
4) H BB ok U5 48 M2 (bone marrow-derived cell,
BMDC ) ——VEGFRI'VLA-4'BMDC, % 4 i i}F —
A IR SRR e AR B LU R i A A AL
g W R AL /I Y CD44v6 RENE LI ] i
Je 54K HF ( cellular-mesenchymal to epithelial transition
factor, ¢-MET ) Fll bR I8 it 5 2F 135 il J52 1% ) 32 1K

(urokinase-type plasminogen activator receptor,
uPAR ) SR EL AT IR, AR A A & AR
A RSN Y. cC Btk HFRdiA 2 (CC
chemokine ligand 2, CCL2) W] LAZE4E i #H 56 H
WA ( tumor-associated macrophage, TAM ) F1i
TYET Y0 M (regulatory T cell, Treg) , #Fimij ] i
AT A RN e g d e T g, ekl rh RS A=
BOLRYEEST P R % L AR AN R R K
1 R L RS A% AT = B R (adenosine triphosphate,
ATP ) A LIS A% 1 R 32 1 P2Y 2R 175 3 ik 5 A
F la (hypoxia-inducible factor-1o,, HIF-1o) ik,
bR e =R a3 Al e R L7 2 2 1A SN VA
TE M S B R AT A (4 Rl AN R A (R
BB IR, R A7 b 2 RE B Al i A 12
1178, TEFEREHTAE AL A5 B A T ke 21 DG H
YEHI.
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R0 ( dendritic cell, DC ) 2k 2 <7 #0828 B
DR G eI AR A R peAh, R SR R A A
WMAREY, EV 18 AT LLE 5 0 E R DY P R AR R
BMDC . FF i 3 5t B 2T 4 41 g 75 g 2 25 O XA i
om0 1 BARARI SN K EV 1A
(IIRE DAEAE2E R, (EAR R % 3 ik 4 i ] 9 15 5 1%
W, TE IR A B A SO pad AR P R AR

2 ES 48 FRImMESHEBHIESMEPRARIT
AT

JEUR MR T TDSF . AMIMA . EV SR 31 T
AL, YT A A S A O (E B AL E
HARdiMlz 5, Hram e i nig, 7 A
MY A AE P2 A, BEFS 40 ) e A i — 20 1)
ZHANEH, AR YA B BT SR s 52 5%
& A M 2 A P TR
2.1 BRI ARMHENSE

MDSC S i i o U B — 5 PvE 40 i, 2
DC. F W iEsoRi i ryaiiR, HAa il
0 R 25 BB T, A JiRs e B i A A 6 TR B
L AR U

Chalmin % "3l 3 5 & 3, MDSC L (1% Toll
¥ %Z & 2 ( Toll-like receptor 2, TLR2) 5 Jif J& 4b
WA T AR FEE A 72 (heat shock protein 72,
Hsp72) #4545, BEWIAES MDSC His 514 5 filfs
¢ 3% 3% BB T 3 (signal transducers and activators of
transcription 3, STAT3) AUWG4L, MIMizkE T MDSC
G ZE IR AR . HAT S Rk i MDSC i@ i
FEAE R (reactive oxygen species, ROS ) At
S IRMF-1 (arginase-1, Arg-1) #4005 PE CDS *
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T AR A SRR ANR IR, HESE e An At i 2 1,
B T EINH Z A1, Yan 45 UL SR A B, FLAR
TR/ N BRI o R B BB 20 e ——Gr-17CD11b
RN, F3y- T E (interferon-y, IFN-y)
FEIR N P FNAE A A B R RS, BT A T
TR MR A A B RAE RS, A, Gr-1CD11b
o B B Nk A = BT 4 8 R F B8 9 (matrix
metallopeptidase 9, MMP9 ) 1K &= A= DA I 45
I, ARG EM MDSC #1550 T s,
AT R AR L O ek e A L 2
G WARAE R 45 07 AR AL R A BB L

IEFABREST, MDSC 250450 T3 58 Fi g
fiE, HEGRRME S ATA S AL R B Y, 5%
FLRENS BA AN B AL, MR S S A A
F 76 MDSC #1558 £ #4520 B2 . Hoshino % M
il Eisenblaetter %5 " AR5 & B0 LR S A M54 2 1
3G R RS ML IE MDSC 72 fili AR 1 R 4
TG i bR R 28 R S PR A 1T S100 B9 & I 0
Wi SR L —VE B 1 I8 Sre 5 515 Tk 8. S100 45
2t & % 1 A8/A9 (S100 calcium binding protein A8/
A9, S100A8/A9) HYHLAFSIE A MBAEN] T MDSC
RENSTE AL AT S B A8 B U S R R A= 280,
i — D R VR

BT A B /EH, MDSC it A] DLl i) 5 HAh 41 i
(A8 ELAE FH I 3 e R Wi A S R BRI+
S22 BATE (CCR2") A% 40 i 284 i AP 410 ) 240

( monocytic myeloid-derived suppressor cell, M-MDSC )

REfE = A AL A K7 B1 ( transforming growth factor
B, TGFRL ) Hl 4 fifi ji 27 4 4 e ok ik 4 i 4 1 i
2T A F- 1 ( tissue inhibitor of metalloproteinase 1,
TIMP1 ) 90t J5c J5 e ik LA AR 3 it £ 4 £ 1. MDSC
AJ DA 3E 3k 43 6 I A8 A= 8 PR 8] 42 9015 Treg 11 i 74
AH 2 B B W 4 g ( tumor-associated macrophage,
TAM ) , &3 G2 0 il R SR BE (9B i *2. MDSC
Hi) Gr-1"CD11b" R i 4 ] LA i /M
H: A K A F (platelet-derived growth factor, PDGF )
O I PN R 200 A PR O i 4 A i, Y B R R i
A2 AL Y MDSC £ g i ROS/Notch/Nodal {55
4 555 7% B 98 40 . ( circulating tumor cell, CTC)
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RS RE, MRUEEE R R A B M T W,
155 0 2 5 1) MDSC & 2B 11 R B A ek s
Hol ik Z Mg e SEERE RS B A S AL IE I, TEFE R
AR 2SS I ST A AN AT B ) E A
2.2 hERIRE. ERARMIALTETR

H PR 240 L RT3 200 R A e 2 e e sk A
AR S8 B XU P v 20 i 4 S e i N
AL FAE iEE N2 SR B S AN A A R M
IV RN b RE AR 5 M2 SIS PO e 2 AT 4
LR A B AR e R v AR S i B b R i
HEAE

Casbon %5 " [ F 98 200, 154 Hp A 2 1t 40
e A I 2 0w 1 8 7l NS 40 00 o WK 3
Jif g N2 7 CD11b Ly6G* Fb 14 k7 40 i, J5 % 1E
JIeoTEE 210 B S 1) A 248 A Y R 7 ( granulocyte
colony stimulating factor, G-CSF) [ #| # T %
1k, 1 B ROS 35 b s AR X R 20 i Jpg 5 A 1
(retinoblastoma 1, RBI) ZFEikige, M= A: 4
AR SR PENGVEAN T A0SR RRE . RIS, ik
3 I T 40 ML A BEAE G-CSF 1% TGF-B /EH] FHE £ 4th
5346 CD11b Ly6G™ HHo kL4 g, MM N2 3744
rRE AR 20 5 B ARSI R A2 s i B A
Ui, FEAH A AT LLAE A Jes 200 it ol At 40 A 530 114 2
&R A T 1 ( colony stimulating factor 1, CSF1) |
AN 2 -13 (interleukin-13, TL-13) 8§ CCL2 (1
YEFT 1 TAM RA1534k, M2 B BEAR AR Re % 43 B
ZHBRMMEHE T, W IL-10, IL-13 F1IL-14, I3
KFEER Arg-1. HEEBEZ K (mannose receptor,
MR/CD206 ) 45, A& ik 34355 B 40 i 5 AR I PR 58 14
Ay B

TEA[E S B OL T, o 4 A Fn
W 200 A 2B T AR PR R O T AR P A ) A4 L A —
R TN U, AR R T AR A R AT
i R DG B r PR 240 A b 9 SR BE I o (tumor
necrosis factor a, TNFa) Ffl—%& LA (NO) {77
FAF T I RAS ARG R CDS'T i =, Bk
G PE MR PR BV, Little 25 PV AGBFIE R, K
ety M2 ELWEA A T LA SR Rho-GTP i 15 VEGF/
CCL-18 {551 T LA s FL IR (2 22 W8 RE . TAM 6
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AL LL3E 3 70 W A7 miR-501-3p (9 EV i 25 i R EE 24
W, ARHEE RS AT AR A AT B

H P 0 R A LA A 0 A T RS A
AL EIPERREE T, ORI BT A ) e
MIFEAE, R T RETER AR B AR, ki 4 i
FE WA AR & A T B A8k, Liu 45 B B985
R IR IIRE S /N RNA (snRNA ) RERE ST
fiigfd 11 74 b Rz 40 i i TLR3, M S b P+
Sy WIFAEIE R b B H PRI AN 554 . Seoane 5 PY 1Y
o RW], TARR SRR RN 1 (pituitary specific
transription factor 1, Pitl ) il i ¥tk A+ 12

( CXC chemokine ligand 12, CXCL12) £iANSE

Wk 20 B 1) S B T LR L RS o R MR B A
I 210 e 3 240 e R R A s L DR AR PR ISk DL
PLEWIERS, FERRTT A ALY N o R i %
BTER]T
23 HEBMMMERARGENEITHEE

S H RO A SO R, BARHR SN
SRR AT MDSC . e AH DG 14 rh PR 4 RN
0 N RE S O — 5 A SR M L A2 I A A
T PR M B TR, 25 e A i ) A3 i A
EL5% 7% A 0 R 6% TR T 4% B 56 8 R AR iU R TR 1Y
I PHAE T B8 4 AN B 2 A ) A8 1k

o, SRR AR R B e E R R A
fili. Hoshino 45 " iy R 5¥ WY, A ] & B 241 41
(AT B 240 M T ISR DT B8 U A AN [ 5 R 0 ik
7k, Wit 2235 S100A4 1) U ZT i 40 i Fl 35 3R THI
% PE W) i B B 1 C (surfactant associated protein
C, SPC) FY I iz 240 il e 8 He JBUHE o) Jti i fr) 1 A4
JHF AR A A P 3% B8 40 Bt ( Kupffer cell ) 5% HiCHE 4] i
JIE B A AR, i 5 T 2 3K /N A - A R 24 R
F 1 (platelet endothelial cell adhesion molecule 1,
PECAM-1/CD31 ) {14 P B¢ 2 Jfd v] LA S5 IBCHE 1) i 08 114
HMIMA

LU, HEER B AL Y IE H 20 M BB AE MR 4y
WEST TR BUR AR, 728 i g 7F e fr 4
F-. Costa-Silva %5 P (B 5% & B, JFJE o %) 3 35
S A LT DA R A A B S A, T AR A
o R Z2 () TGF-B ML & A, SEUHIERA 2
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B3 ES i A R i SO A s = ) A U R - I = VAL 27
Fori A A0 Va 55 B RGBT UE B 5 A T Al ) 3
JoT BSCET 2 A0 e T DA CFL S EV Y miR-125b,
T 9 A OC LR 4E A AR R o S H ILILSh A A
( alpha-smooth muscle actin, aSMA ) fJFik, 4k
T SRR AR DG Y 2T A A A 7Y, (R R RS T AR 28 A0
#57 Sharma %5 U7 i & B L WE A (alveolar
macrophage, AM ) ilid#MA C5a 21K ( complement
component 5a receptor ) UL CSa 141 YA RS,
00550 Jiti 5 Y Th Bosie SO g, e i 5% 7 1 AR S 0 B
M. Umakoshi %5 P ¥y BFF 55 L 3iE W] 1 5 348 1 5 7 240
Jif —— 18 JE ] K2 40 g ( peritoneal mesothelial cell,
PMC ) . HEF4E 20 M R0 N Kz 20 B 5 B s 240 i -
M EV 4 fil 5, 7T LLEEIREV A RNA FEE 1K
4y, BIMEERSAREE N Sre. Wnt3 FIMRAETE T T 1
( hypoxia inducible factor 1, HIF1) )ik, fii%t
JoT JSCET A 240 B e bR AH DG Y B AT AR R e 2, 15
PMC 1 b -k, it B i AR A AL ey .
FUL T UL, S B BB AL % T B 200 i A o 4
P M AT 5 0 FRORIS , B F B
Frals 5 HADA MR AH BAER, ShE RS I AR
Yl Re R ) Sy ST e o e Bl S | b Y

3 MMERB YT &R

HAT RS TR RE Y g 2 g 5 X ) 22 R S8 vl g
PEL B AR E R RS T AR ALY T LR MR 20 1 B
LAY E MO A R S 20, SRR
FEVAYT I A1 PR AN Bl ™0, % fi g 2 6 iy
AL AN A AR AT IS, T RE SRR
P25t A SR A BRI S BRAR AR
3.1 BTk, AmSMRABESEEMEBINLESR
HRRIT AR ETF A MEBLEY

SMIAMA . BV TE A B PERT, SR AR L 23 6]
A 77 A RS, i i (5 SR ik 1 I %
P BFER% TR AR MU TR 25V B, e e R e % BRI B0
JP AR B S T OIS IR . EV 5 R A A5
BAZH, PR DRI TIHIsNBE . EV
DY 2250 21/ SN |1 R7 G RPN P 0/ NN AV K LY A
WK, EV NEPISEITE, B T —Leithe.
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Koch % ™ Khan % " I Kosgodage % Y /3
S A1 FH 5[ W& 2€ 2% (indomethacin ) il i ATP ¥4 iz #F
H A3 (ABCA3) ik, HlE7} (ketotifen ) Jl/45
A FGENEE (chloramidine ) BH 1k KBRS 202 i I
ARG RINHSNBIE . BV (AW & sk, fx
LR TR AN AT 25 R U . BR Tk
Yy, BHUIFE (tinzaparin) ' A&k (PEG-
SMRwt-Clu ) ' 4, G o 410 ] S I AA . EV 1 R i
WD IR e R ) e A o 3K Se bt 5 Bt 3R A R S
1. EV AWt K o3 WA e AR Iz s 247 1 R b g
HRIRIT TR RERAT 4510 BR T I SMBAR A K
2 25175 /S O e R s AL A NN AV 1 R s A
B4 7 — B WIS 2R . Aethlon Medical Inc. JF /%
) ADAPT "%, 1EREMINIK ET-5, REFER
Vit vin S| CIES BT E TN L b eels eUAIE 31 IS RT3 1
WO RSN AT BV 4245 TRTEE BT, 54k, sl
] iR MBI . EV HISCERLSY , U0 IncARSR™ |
miR-365"", WEEHERHINIE S 1538 .

bR T UIWHE S A%k, X TR A A 40 EAT
R BT P R 2 M T R SR AL T AR
AW SRR ER A ] CSF1 A HAZ AR 25 6E
R REAN I M2 2 M1 2Rk, AT TSR 1Y
Y7, H CSFIR Rl PLX3397 CiEA
W AR B BR T E MEAN, Shinagawa 45 P fifi
FHAP 535 Je B /NS IR A PR 5244 (platelet-
derived growth factor receptor, PDGFR ) {55145, BH
LB ) 78 5T 20 B A% B L [ 9 A DG 2T 4 240 i
IEEAE , EeZMif T S5 AR MR8

Tt & BH W s A . EV R 05 B AL,
I 300 B R B P B A A A A T A AR,
TE—E R MR IGT ok T A, HiX
AT AR B RS BRI AL B B, B 25 ARt
NS IBZY S B R
32 ETFHidaRIBAMEMEFAREBLYE
KRG

FERR AT A S G i A, SR . B
W . B R AL P ] 3 51 240 L i 605 A S M A ]
WRASE, AP 27k R G0t & BAT
E R, Kim 85 BUBREUEA, S50 259 B Ak
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AEREARAMLL, A EZRE (PTX) KYSNBAT] L
o TR A S 257k , 5 25 i i 14 B AR AL
B4 25 W AE R AR A SO R . SN IS HAT 5
75 1L 5 238 2 TP 2 W B O H . Yang 55 B i1y
WFFERI, 40 BTEE 2 I A B 40 DR PRSI R fE
5 BRE 10 R ik 2 B R0 i/ N A TR (AR
552228k, BAT IR U2 SR ) I 2 i A ) 7 o
TAd T U TIT A 25Widis R 4. filan, #rse
TIE R A B 2R 14 Mk 2 I REAS A A B IR AL AL
I RIS RETCR AR, W M e R BY5 P TR
B 5 kT VEGFRI Ay 78 T 40, g
ATRBOB D IR RS L R P AU PR B AR 20 i 2
AR T P, TSI BN B 24 i) e R B2 ) A 2808 3%
Syl R B FEAR AR 25 TR AE T, 8 i Jf g 4 L X f
I 2 B UL L BRI B R 7 25 W ik S 1t
T ARE.

A% A A 0 A B e A e e R ZR LR e 7%
W KPR T ELRARTE, (AT — R A RN
VMR AR R 25y, BT Z LR AR

4 8

M, YU R W R 3R T
FER R KT . WA, SRS R AL A6 A5
BT RN S REAS BT IR AR RS, X R
MR iR TT S 25T A AR TR B . EE XS
Rl A IR TT R 258, AR M BELIT (% B S 0
RS LE AT BT TR MR R 25 i 25 A1
A B AW e 7 7% % A B AR VR MR e R . A
K25 R RIT SR HE—2AE B T X A5 RS AT AR 2
(BT BB RS 25 T A T AN R

DL SPRIIEAE, SRR AT IS I T &
PR 245 B BAT AR, (E4)3 TG 1 22 1) R
o, EERBHTAE A7 OB IR 75 17 10 A R 5+
7 AR A AT S S A S e R b 7 o,
B BRI 20 SRS BT LS UIR R
Qe 5 25 A 20 ARG ) T B U AR . G
=, PEWHE SIS, X EA T B R
FAUEBRGE, f5 BT e B AR P SAIE T
FREERTBE. DU, AN MU AR AR, TR
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