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Metastatic cancer stem cells and anti-metastasis strategies

DENG Yong-jian, DING Yan-qing ( Department of Pathology, Southern Hospital of Southern Medical Universi-
ty & Department of Pathology, Basical Medical College of Southern Medical University, Guangzhou 510515,
Guangdong, China )

[ Abstract ] Cancer stem cells ( CSC ) are capable of self-renewal and can proliferate into a heterogeneous bulk with
cancer progeny population, which is the main reason for recurrence and metastasis of cancer. Metastatic cancer stem cells
( MCSC ) have the properties of CSC and the ability of metastasis. Metastasis happens at both the late and early stages of
tumorigenesis. MCSC are different from CSC in origin, epithelial-mesenchymal transition ( EMT ), mesenchymal-epithelial
transition ( MET ), and microenvironment of target organs ( niche ), etc. Therefore, MCSC is the foundation of cancer me-
tastasis. Anti-metastasis strategies include killing CSC, blocking EMT and MET of CSC, inhibiting MCSC adhesion to mi-
crovessels, and destroying MCSC dependent-niche. This review introduces the possible sources, biological features of MC-

SC, the possible breakthrough in MCSC research, and MCSC-targeted anti-metastasis strategy, hoping to provide reference
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for researches about tumor metastasis mechanisms and anti-metastasis strategies.

[ Key words ]

MEHEBRE-—NERN ST RN BERL T
B, WHMMETKEB LR, SAETNE LG
PRE AN FO)KEE EBEA AR H
MEF 4k & &8 M & 5 W fe( Sk E Bt
NG RBEAL FREMEBE A FRMERE, &
ES2% & 2N kS RS A
ELE 0% M ma e TR ESERENNY
— NN TR, 4 2% W b 5 40 B 6 45 T R B 5
%, T AUR 4.0, 2% B i 5 40 30 Bk 4% 8 30 R
EERBRATRESE . RE MR K
T TR ER BT EEHMT K0 MEEH W
A BEEEAH 0% EXEFHET AT,
MEERGHRGERZATHETERR,

Ji i3 F 48 A cancer stem cell, CSC ) 5 fF & &
kB RAEBE KR FR Y ET Y, TamAA L
RO ZEARME T B, AR L, H AR A
BEREANH. CSC 5 IE¥ T 410 £ 4 % H 1
W B R R R RIATT G b, Tk
KRIEW THMENNATRD, ME A LFHT 40
HLo, — R ALK CSC B LA, Al s
fiE S A E e B E R K
FESE RO B CSCHMS A LA AR BB KA B
AMHTHMNE, AR EEQH S X E B CSC,

fk 98 B #% F 28 M ( metastatic cancer stem cell,
MCSC )& 4 ¥ 5 CSC L, € 5 CSC W K
FIAETHEHMRIEHHEE . MCSC o & fn ks
R TFIRENHE R Y FRENT R AT E
sk IR R S

1 PhET4EAe

B T 40 A= & A — A CSC, A
Bism fe A iR B 4 B fL  CD34* CD38 ™ 40 jf
SCID /N 5230 M A5 M a4 A 41t & o otk 007, 3
Hix SR HATEREF G A EN BN 8 R
TR G H 4 B AL S R T e e B
CSC Wy B R 4, 1% B8 B & R 4 A3 6, CSC
AT HEmpEnTsE, B REF S MES,
AR B R CSC An s N o b M BBy A e
M, BRAR T 40 B, X A 3 A 0 R e R b B 4
LB 5 B 8 A 2 L ) = B I xR B R A R Sy
BRI F AR 40 L, 3k A by R B B 4 L 5 R #

cancer stem cell ; metastasis; metastatic cancer stem cell ; anti-metastatic therapy

[ Chin J Cancer Biother, 2009, 16( 6 ): 547-556 ]
frEmpr B R, mA R T A EH

CSC AL 48 A & W B0 7 0 8 40 i An R 3 B 28
AR REmRzE( A1),

A IERTIREE

T 9m AN NI P11
T
—= @ = @ N
B. CECHE :
B Ll N b g JFR [ MAHANN
,r
i —o —— o—gff
. ¥
. FESESRE

i

R

E1 METa@ CSC )RS L SEEEK
Fig.1 Schematic diagram of differentiation
and proliferation of cancer stem cells
The tumor bulk is a heterogeneous cell populations
consisting of cancer stem cells, cancer progenitor

cells, cancer precursor cells and mature cancer cells.
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Fig.2 Schematic diagram of development of
MCSC in primary tumor
CSC displays EMT and MET transiton, it invades into
extracellular matrix of tumors, the angiolymphatic vessels,
extravasating into target organ$ interstitium, and then the
CSC transits into MCSC and finally differentiates into secondary
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biological features during metastatic expedition
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Fig.3 Different therapeutic effects of
two chemotherapy strategies
The tumor mass is composed of heterogeneous cancer cells.
Ideal chemotherapy strategy eliminates tumor by killing all CSCs
and progeny cancer cells( A ). The present chemotherapy strategy
kills only the proliferating cancer cells without eliminating CSC,

thus may lead to relapse and metastasis of cancer ( B)
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cells, LIC )& % 3% §I 4 40 #, & 1% & A ( promyelocytic
leukemia, PML ), Fl PML 2 4 +F LIC 378 4 b 55 1 7
DBy BT, ] As203 T34 LIC # PML By %k ik, &
HFABERNENEZBTHET

CSC 7= 4 J&, B & LA 78 3 %) 4 B R & sk %
AN MR 5 3 B MOE R CSC R A R R 40 M
PS3RFWRES AN GREEMES CSC 4L H
XM Pren 2 KVE L BT w AP RS
CSC . FLAgJE CSC . /& IR R 40 L8 CSC 1y 3 55 4 1b A
KT B W Pren 4k VE JB WE B9 12 5 B PIBK/
AKT, ¥ FELWF 37 7 B CSC B 4% 1675 Lo /0 B AL B
IB] B ik, £F 4E 401 Ji, Pren % 78 J& & Rk £ B Ets2, /MR FL
FR & s R R AR C, B IE CSC 4 MK
B B A0 S SO O I L R E R R Y
15 538 B, 7T A6 A T B CSC B 36T HT ok We o
3.2 [ EMT #= MET

Y 40 J I EMT AR &8 3 A0 N\ B B T i,
PENLAMLE T R AE IR 0 40 . % 48 3L EMT
Ja , 40 MG A EE e, BR R R AL, AT
B e, Bk k CSC ARE4, E kA CSC
WA EMT 2 Br 12 £ fn 8t 8 i & Z 420
TNF-o 3 40 87 3L IR % 28 fL % MCF-7 1 3L EMT %f
M, i MEK/ErkS 15 5 3 %% 5 SNAIR #2 ZEB1 #
HE ks, MampEE g R, AR
FEMHE 2 EF ID-1 5 EE & caveolin-1 %4 &,
G 40 0 LA A0 EMT 45 0, 4 % 48 4 B ee' %00
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A% SRR 40 I 9% 2K 35 Snail & B I B B R K R ALK
B, LR AR SRR ARk s RS, B4
wFEGEHHE, G EESREF S miR-200
e TH4EE S Xk ZEBL fr ZEB2, & %k &k
PDGF-D By 7T 7| &% 7= £ EMT H& o gz H 5 #
8 775 T 9 miR-200 J& , /% 40 i EMT 4 M3 2% 2
WG A AR, X AR R R R a
B EMT B H% & B9 48 B A5 5 38 8, 64 131K 40 A
Wiz 5% %%, BT EMT £ CSC 8 & Z 4L
Z —, [ EMT * a2 47 %] CSC #n( 5 )MCSC.

SEA BT P EMT 5§ MET & & B 3, B
ESENMEFE 0 40 M, R F B K & MET,
A A E A A Y . i P& B 29( endoplasmic
reticulum protein 29 , ERp29 )# 5L i% % 40 #. G,/ G, #
PEL# , %) 40 LB 75 . & & 3k ERp29 W 9L B0% 40
EHHA LR ERBEE G KA, W FARIE KA
B a ki K, % 4 M 3 MET, 40 3T & & ) %
RN BREER T BRESE D HBRS,
K 7% 2 jE % SW480 & £ MET B, CDH22 % ik &
{&,RNA T3k PRL-3 J&, %% 40 i X H I CDH22 # %
wB RTMET R Mg M R AR g
FeL, T B 30 B A A . SR T, 4 CSC By MET 3%
ECSCEHKA LR EHW TR ERLED
P A Bl BB L 4R 47 K A,
3.3 4] MCSC 8 f#k ofn 8 2k T

Pk 78 2l PN R R BB AL NAE IR, b G S
Bk LA R, A RN B ] R Y AR
A, W CSC BERAMIE N, HENMEI & oy E
2 Ji8, 7T 6 CSC sk 8 F R 48 fe, b8 F R 48 e R
REWRMERY, RAHALETA T, REN
T 25 4 B4R R T BT, B T 08 R R o A
FE b T R B A% T8 B 48 MCSC. #1 4] MCSC 5
ERE MmN, Ex AR, W
H 4 AR

BHRRANMEmM G R R, S UK
b Rl R ) R el &
Mz E A LR, WS B aE kAR
B/ ERSRBEENFHAMCETFHER. BREHEL
FE F %k CXCR4 #9040 e % % 71 5%, CXCR4 B B
K SDF-1( XU # CXCLI12 )& 5 3 T Af i & % o ik
B4, BIRE CSC &%k CXCR4, E R AN H# #%
B 1E, 8 CXCR4 - CXCLI2 %% 5 MCSC A5 1y #
BB E . s, AR B 5 CXCR4-
CXCL12 38 #' Eahsr x' & 3, & A CX-
CR4 #1 4] #] TN14003 ¥ [ #r CXCR4 " 89 & & 8 20

FL32 3 5 3 4 S 36 & BT TN14003 88 18 5L AR 9 /)
ROSEI MR 4 & R K. B, @A 2+ v
HRE EHEES A4BEEAMREEAN
CD44 4T BB, % # CSC 48 ik % CD44! 75758
WAk G CSC 41 e &7 5 d € B CDA4 % Fb TR 4 & A
SHEESA X WE B MCSC 4 M 5 % fn 4
K 2 A R R B AR Y, T R O A A
BB T .
3.4 [RET MCSC & #4538

CSC % it , JF N % 28 % 18] i o SEAT 8 70 &
o, KB TREEMIE. BREEADEREF
MCSC # T 40 etk A&, 4 CSC #y o 1 5 3 4.
MCSC /NS0 T ok 2 # L&, 2 — 0 & 8 18] R
Tanfa/ FHEAARA R LT CSC BB A AET,
TR E A F CSC 48 £ K oy« L3 ol =
MCSC 3 N\ #2285 8] i Ja , MCSC 4~ it 28 j Bl F 5
ERERFMHEIER, FREEEHBDERNF
LT, MCSC B B R E B R K
BTN ES N A K EF, I MCSC /MR AN A
K B F B AE Br B T [ R 5% 8 8 T K o

N T A ) AL R Y A
s % II5, & MCSC @i 58 B g M EAE R F
R B AR IR, R T R A A R A
il E AR, IR AN K, LE N KA
MAEKEF(VEGE ) MW EamEKEFZHE
( VEGFR) . i /MR T & & B F( PDGF ) | it 4F 4 41
M A K B F(FGF ) Fn ik 4F 4 @ i &£ & B F % 1K
(FGFR )3 5 ik th o 4 4 & & 5 ' TSU48 ¥
#i# VEGFR2 ,PDGFB #1 FGFR1, # K. ¥ 4 TSU48
AEAGELhEFESERRK, ARFLALRN
CXCLI 2 2 F&1%, Ut B0 4% % /N &£ 3 0 & K B F B R
WA TS E AR ™ . VEGFR® th & 8
JE M 4% AH 48 Fn VEGFR2 * i 4 9 % 48 i 72 /) |
Jiti 418 0 T0 Bk T 46 % 31 3%, Bl B P T VEGFR1 * fo
VEGFR2* T 4% 2 % 75 Bl6 /N st %', W
7 CXCR4-CXCLI12 %, 7 48 [L#T T MCSC 1K %ty
BE ML TR, W AR A K

% 4b, B MCSC /) 4 3%, 7% 68 3 58 MCSC 40 e
AT A BUR M. B G R 2B SR e 4 ) R T
T 20 8 0 & it T 20 5 B B B R 4 A B 5 Y
WD B L 4E A e A Y B T 4R G R 7 3
P 73697 7T RE 32 8 B MR T 40 A8 6 107 ORI

4 & &

MCSC 1E % CSC # — AN &, H w7l B R g
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EHNF ARG ESARNEEZRM, CSC #h
/E%MH%% MeAn £ 52 E ,MCSC A T & % # B

DEFLBEEH L, BUNARESHHELR T L
% 5 % % MCSC,MCSC % 3k A7 % 41 i 1 7 # , MCSC
AT £ T CSC B K, 3L MCSC 7 it By %
T 77 AR R IR T i 9 4 e B o T 55 45 R
MCSC #F 7 7 fift e oy % AL :(11 )MCSC 77 7E 89 %
W, FELZHMET 285 % MCSC;( 2 )MCSC
X 5| F CSC 45 AE P 4718 4 5( 3 )MCSC if % | 85 Hf .
HANME/HREE B E LA/ REEHE 5 X E
SaE B ;(4)MCSC B #E W/ EFEL RAF;(5)
MCSC #y 38 A 7 & 1 #2506 ) & X CSC # & [ it %
K MCSC? (7 )MCSC Fr CSC 2 % FH At #h o 2 1 4
B9 (8)8 B EIFE i TIFF CSC # 1 H MCSC,
X S X BT AR R, VT AR 5 IS s AL, AR T
ST ET YR A SR
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