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KRR MR, MR TAIN, bR RS, microRNA

Z89%ES Q5. Q7, R73

JEURA IR bR B AN SRR A L, 3t 111
ARG A AT AT LU E SRR, 5O R
FAbBAL. SRR o A AR D B 4R i BAT
e . AEshPiiidh, A7 0.01% 5 25/ 1
A0 T LLBE AP R L AT R R, IR AR A
VRPE N AFGE PRSI 1 AR BE T3 (7]
REPE. DI ANESE B Tk v e 4 LA e £
Wk S EHEE SR DGR, A
1) SEAHAT BB Gk, R0 AR N X R s
AU AN RS Ty, B S RTE TR A Bk
Z, f&pH, 35 PESE H SR RAE SN Y AT
SAIMBENERE ), R AR AR R R AR

IR e R R R SR () T AR ) SRR, K Z
o A BB IR ARSE T JsUR Pk i T ST T R B 1k
JEBL R E 1 AR 2 A S 5 A LA T
ZHBOLRE. MENEEFEMNEZ AR, 2 RERIAN
FLERAE ) 22 B BUd L.

1R 2RV SR RE ) 2T A0 D) - 1 AR )
IRFEARIRL, 2 FEURE MR R k. s
M BT FER AL . R R R e B 2 — i
g Wit 2N 2PRENERE. AT
FEA: a. JsURCKE IR 40 MO 19 0, B 2R i
K b B ARSI, 1REEEEIRNE, i
MR NI S R A BRI s e Bl HOM R 40 i
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HREJKINGER MR A, DRk, AT TR 222D
1053 I8 v A A4 988 (1 T2 ISR, 24 B IR 148 Jfa ok 56
L SRTMIXANER H AT A4S B L5k g5, 1 B
Ji IR 4 L 5 e A AL () R AT AN 2.

KT Me a2 S4eAe, URHESRSS T
IR R TE R RS H R G g 1. MR Tl AR
Ui AR, BRI TS B AT A I R A 2l
AL ST IRT At M, R R e 144 Pt e S 4 A
J” L ARMEAMEE AT AR R it XANFHR
ANAA PR T Mg, A A 2% IR e i v A A
FECBL USR], JEA R KA A R 4l
A BEAE /N BRAK AT BRI AT SR 5T e £ B
A v RS A B BAT TR R ) e, O Hix
T RE ) BT A% A 1) i 98 40 6 ) 04 ) Polyak
SRR, IR AR B A OGTE TE ST
e R 20 M T R ) IR R e, BRRT iR 4
Ji R SERRIREE 2 T AH AR FH I S 28 k. AEmt 9T ig
TGy R, T O 20 A TR R S A Y
BRI BT AT AN, BTN OS2 /N AR Y
FATRE 2 R bR &) 0 40 0 58 2y s il g, L
SEAATTIEANGE W I T 2 T bR 25 42 A2 T s 9 4t i
IR (0, B U AIF 0 A B €5 3988 T 1 e 1 4
MORARE @), IR R R ThREN. KL, AN
(RgsdE e, R T A A RIS, JEAN I
B PR A A

3T, Hermann 5 USAIY FY N B g 45 4 52,
UESE T R4 S G R . R AR L
TR AR AR A A R N T /NS T4l )
IR A i, X LA AN [T AR A, AT A
EFr. K CD133 M Bbrad, RILIX Lt o5
PR AT P A, KA MR S B A A
ERE R R AR T AR RE AR BRI T
CD133" 40 fa ) — AN 20, 3 Le 40 a7 il g 5 fik e
Wy Fh bt 2 Rk L R 1 32 4 4(chemokine
receptor 4, CXCR4), W57 N K ixX L4 i v 5
AN/NEHRE, /N B T SR AR R, R A iR A
¥, HJE4H A CXCR4 PiRs /7 iss 7% ol & 74 ¥
56 CXCRA" 4l ity sk, /N o IR IFEUR M, &0
R T MR R RE . X U B IX 4] CD133¢
CXCR4' e+ 40 f &M B T 75 1. T
TG0 RV AU, TR A, P
eI R RS BRI AR 4 AR
REEREN, THRIBH PR S, AR
BRREE I BHE e S

AN, RS microRNAs 2 5 4k 45 Jivgs 41
JH 2 7R DA K i gee A1 i (1 42 22 RN 86 8% . miRNA A '3
(1) 3T 5% 2 40 i T 40 2 AL (stemness) () 3L RERY. JE iR
T & A KA 1 miRNAs, 7S 55
DAY, oy — 7 T2 31 AL FR B HT N 298 e k4 s DA
TIE R, G40 i oK 2 20 2T miRNAs
WS 5 T 40 s DL R & AL Yu SRR
i let-7 76 Bh9RE T 40 fa ™ 386 g sh e . fE
FUIRE IR T A, let-7 Rik B P, 4t
I R AE R S P IE, R 1 4 P S 1 T BN
BB, 5NN 5T 4101 miRNA 2
miR-206, #5735 FLR I ) F8  R 5 AH
K miR-101 AT XE I/ = (€ 32E 40 o 140 e
NGRS . I EZH2 (93615, miR-101 Y
AT CASE R 4 R 5, I vy s i L AR RS AR 58
BE7). miR-101 7EBRARNE . FLIMRE . SRS . il
Fngk s o W CRIA T, AR I R AL
SEARFIEN). K, miR-101 FiA R KR B2 50
I R RV RE AR G0 P 2.

2 ERERENEMBIREEBPIHER

b Bz 8] 54X (epithelial-mesenchymal transitions,
EMT)&—FhIEA BB LS, R RE T
TEAR AR, 20 2 80 R0 FIA
1 EMT 2GR B I EEEE. 76 EMT W e,
bR AN SR AT HERE AN IR AE s 20 [ 280 B ik
55 ISBhTERE G, AN A R S AN AR 3
WK, WRIR R E L FEh 25 EMT i R 1 SE R 4
WS 5l . Bk iEyE £ 9,
EMT J2 V5 2 IR 12 28 RV % L300 11— A S B2y it
20 EMT M (142 HAE AT D6) g 2 28 55 AL
AT T SE R A

EMT [f)— A~ E bR &2 B- #5%h 25 (B-cadherin)
RILMWM MR, EREMEER ALY, EMT #
B B- 456 S FFEEMERIE NI B- SRR RIEK
S5 iR 2B (R BEAH DGR, VR 22 e S IR 46
E- f525 % 0I5, 0. Snail/Slug KK Twist.
SEF1/ZEB1. SIP1 #1 E12/E47. .t Snail i i 41
i B- 4556 2 (1035 7E EMT RIS 05 b R 45
TEBEWEMPY. 54k, Snail ARG IE IR
TR ORI EEAE, M Snail nJ{E R
EMT KAE R bR &4

EMT 2 — sl f, ok AR5 1 i
A[LAS| R EMT, iX4Elgads: Mo, Wik
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JEAE iR, FIVEZ S ib R R 1, Wi Wt
A 4 K A ¥ B (transforming growth factor-j3,
TGF-B)~ Hedgehog. #* ;¢ /E K A ¥ ( epidermal
growth factor, EGF). JH4il /g4 K1 (hepatocyte
growth factor, HGF )4 g [Al1-PY. IXEERA 355K
S o A T T R R AR AN EE ] EMT LA
JE¥ . i Wnt. TGF-B. Hedgehog. Notch Al
nuclear factor-xB(NF-«B)ifl i /£ EMT i F & %
TEZMAEN. 78 Wnt {550, Wnat 3840
B JR A BT B 38 (glycogen synthase kinase 3,
GSK-3B) 3G I, A& Snail [ 8 A KK S
EMT FUEAE#5F5). Hedgehog 15 ‘il i, 415
FIFAAL B (cyclopamine) i] LA BH KT {5 5 10 4% - 4013 iy
YRR ZRRIT RS, 32 8 A0 iy 4 e 4t
(1) EMT if FESEIREY. Slug 3@ 3] E- 45 %6 2 1)
FiIL KA T Notch 512 EMT, &S - EIf
B IOE LR BT T2, £E Slug'/B-cadherin- ¥,
JE A B, i) Noteh 15 530 2% T LAGE 2 67 40
JOPET, R R I AR A B, 7 S i A
B, NF-xB # I\ 24 /& EMT i 7% 1) 5 22 5 X
T EXAEEAI, NF-«B {5 5 % X & 8] EMT
LR & AN TT I, [RIRE AL bR e 7 v A R A
}EH[SS]'

Hur, CHEF £ miRNAs 20 T EMT i
& . 40 MU f miR-200 5 % B 5% (miR-200a.
miR-200b. miR-200c. miR-141 F1 miR-429) &
miR-205 7& EMT jd 7% rf 33 35 P g o
miR-200 & & miR-205 1] % kit B T ZEB ¥ 3%
PRI~ 5 AR A P79, AT ] LAY EMTAH R
B (n: E- PSR RO, BEERE A 203,
() B3 5 £ RN BRESE 38 40 ) I AP, 5 L[] I
X4 miRNAs A LAFEAN R K L4 EMT 2l #.
il 4. miR-141 7] LA #2406 TGF-g &k, 1
miR-200 <& & miR-205 i@ ik # ] ZEB #% 5% X 1
TEPERYERE R e, BRIk, bR (e AE
HATIA) R Y AR 2R 1 LI 40 0 R A e
(LR B A 7 ) IX 2% miRNAs [R5 T EMT
AR AR IE R AL e AT ] BAJF S EMT F [A) 5T
bR A, N AEF P EE S . miR-155 {2
Bk TGF-@ 5 3 1 5 40 ) 98 v DA K 40 i 1 e #
FZZ8. miR-155 J& TGF-B 1 SMAD4 [f) R i3
o, HZ57T TGF-8 /i %1 RHOA #iifil i #4,
U e 4 L ) o R, 9, AR VAR 2B
JIMFLIRE T, miR-155 J2 BRIk r), gt It

Z: 5 T FLI ) e,

Ma ZEWKF5E R B, B miR-10b [ kK
S, T LAAEAAR P AMIE 3 LN g e 4 i 1) 4R 28 RN
. AR IR A2 miR-10b 76 R LA b
AT, AHZ, BEJGEHTSCRKIE miR-10b 71 50%
O I FLIRRE 2255 . miR-10b W E 6 78 i ok
AT~ Twist] 3%, miR-10b /& Twistl % 5 /] EMT
P 73 I ES #1 miR-10b [ 4 2 A% 204 WY A2 e ook 8l ¢
IR T HOXDI10 3 & HE 4 o,

76 EMT b B2, b Rz 4 1 05t 25 4 o & 25 Joit
(extracellular matrix, ECM), &5 T 40 g I =ik
. gl EMT Jo v] DL7E A M A 58 o i B0 58
B, 2 BT S5PET-EAS S T EMT, i
ik Bel-2 H1 Bel-XL 35 7 41 a6 ), #)
AT J R 98 R T 7582, Snail AT Shug 38 1 AN [
(L TN B E TS, R EMT i R rh X b 5
K7 IIE, vl DU s 40 i fe 3 45 5 5 D
SETIIRE ST, IXPITIE oA FH AR i3 40 1 23
AR R 3 T HEDhRE. il EMT 44 F
T A SE A TS (0 IR A M, e A
MR AR

3 YARIAT SMEER

96 4 Y 1 2 7% i R AR AR ), DR I R D
H bR A0 M e e B SIS B . AR N AN
SEHGFE, A MR TR Y R A0 e RS ) L
. G T R A I I R A 2 AN TR IR
T I T R e AL I R P ) AP BRI RS K
B A P T R AR A DR iR 4 i 2§ ECM
RIS OB OY e S g o 1 O /15 -2 SR R T2
R, FEREMT R RGP | E
R AHUANE R RS0 )n, TR AR AR AL A B
R R,

a. MR RS R. B
53T ECM FULBN B i R0 B, e 2% 5 30t
MOERAZE, AT HITH. AN bR g Mo &
ECM I &5 & L T (anoikis), 1M ULENER (1[5
il 23135 )G AE JE PR T (amorphosis).

b, EMEHR RGP E TSR, O %k
. F R H AR K5 41 i (natural killer cells, NK
cells) %5 5 I 40 R 98 T2, HLRI 2 NK 48 i 2 1fi 1)
NKG2D =244 5 i g3 40 i 2 11 1) NKG2D FCARSS 45,
WoE NK 407 L3 R4, FEUMREARFET.
T 5 iR 40 B 5 > NKG2D ML, NK 41 g & 3%
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35 MR B DR - AH DG 1415 = 0 T L A4 (TN F-related
apoptosis-inducing ligand, TRAIL)2k# CD95 Ft {4,
Bl 5 R 40 M R T ) 52 AR 4 o, T AR T 32 AAd
PRI M T, @ HUBRA.  rhRg 40 i ik
— LB LR E S T U BT S BUR R T R,
W HSP70 [M3R1L, ‘& &PHT-H, ZMEHET
PR, p53 U, BUET, g,

c. AN THLAST . MEan i A ris
KIFAEA, o T HAMRE TR/, IR e
Bih CD44 5 ECM AH B AE T KB, 2 i
To R AL TR A i 3 s S 00 A 1 R A ke 4l
T

L T Y R AL R L, L
Jo RS I R DTV BB () B 1 JBORT 40 i T B T
WAYER. e 485 UE i (metalloproteinases,
MMPs), MMP15. MMP2. MMP3 2 5 i 8 41 Jity
R R AR BRI R AR, RS R B,
MMP 25 T 41 R TS, MMP7 6152
PRI R R T R, 2 ek A i A B 1 2
A, DT Y S s M sk #2005 4h, MIMIPs 7L i
RS R PR T MAEA . miR-21 5]
TEC 1) B R 1 AR KT AR A 257 i 48 L F T 25
N PES. miR-21 BR T 7 SEAR R b B Rk Ab
a2 5T MR A7 . A8 5L AR Y
H, miR-21 B UE B U iR 0 R RNk 1
(tropomyosinl, TPM1)FIZKF-. 5i4h, miR-21 £&
ANTR] P S S 28 e S fie i 4 () A5 2 N A 75 190,
miR-21 i i ] RECK. TIMP3(MMP 1 il 51 ) £
PTEN, $2 5 MMP 1835 1 i 38 ot b 968 40 1 1) % 7%
AE 710, miR-21 i 31 PTEN B34 58 T 3 5 Bt
W 1 EERAL, A4 T MMP2 Fl MMPY (1)
FILIK e,

ITIARTST R, caspase-8 (K] 2k I A HEHT
KBTI G A, TR AR 220 R v (2 gt i3
SHMIPRIAES, X TR AR IR 40 AR 22 B T A A )
SR AN PET 4%, NF-«B (35 P& EMT 2
1), NF-«B IR R0 40 M 475, [R)IN(2 4 i
PATE. [AIRE, Twist-1 383 EMT 137 FLIRE 1) %
B e, IR, Twist-1 7EVF 2 AN REET
PIVE AR G TR N, GdE: i, PP REGH IR
SR FRJR R PR TR 0, A P ARSI 56 IR B AR IR T 1k
FORpRE A Kk R, Twist-1 2 40 B0 T 18 F A
35 P y-teel,

4 PESREHFIEEBAHIEL

Ji IR 2% B A R AT AR R SRR ), AN IR R
RN RS B S A, HEriAh, #ds
BRSO R 1T e S B, 1889 4,
Paget #2 tHH X T R4 1 “Fhr” A1 “ 138”7
Wi, VA IR R O 35 (1 458 ) S i) SR P Vs (R 1)
(oA RISy, TE A BT B e 4 i 5 o 0
PR RN A AR, AL A I Rg A 26 4%
RN, XA “ 87 geidt— Ly <
17 A A4k,

HEr, —®hFr n i e« 5% 8 A 28 55 % it
(pre-metastatic niche)” A4, LM 40 H 2L HE 45
BT, SRR, B i B R 1) 3 I
- 41l fifd ( hematopoietic progenitor cells, HPCs), X
SO o 50 T MR 4 I SR SRS B, AR LR il —
ANTEEL T A% 988 20 A A B B B ) AP S5 A0 e g
A3k, Kaplan SIS HIX AT eSS &
A BRI B — L8 5 40 A% ) S R I AH DG B A
UK. TN G153 R FHAS [R] B 1R 5 A A
968 20 M R YR R AR L, E SRR 40 B 2 L i
Jeq A T L RTR RS TR, T R G IR 4 A
(BRI . T i AU P 40 P — I Y
Je AR ¥ 32 44 1%(vascular endothelial growth factor
receptor 1, VEGFRI) [¥13& I+ 40 ff. 9 40 o &5 B
TS AL N Rz 2B K PR (vascular endothelial growth
factor, VEGF). Jifi # 2E &K A ¥ (placental growth
factor, PIGF)Z5 4544 HPCs 4G 311 i 40 i B 4L 75 11
AEHBAL, e AN A 40 B A K PR B, Bl
Jii» Kaplan 550 05 A1 H AR T8 8515 1140 i
“CEREET IRE A, DA A R e RS RN AR 1ML AR
B R AR BN BERL], E— DT RS ETER
55”7 s e 7% i R b A FH LA

B3 I A G PR RS ET- 4 40 1 AT i 40 i AT DA i
B3 — N IR A A TR, I T A 2k e 1)
K, VEGERI H #ER U I A0 S5 EATAE AL,
AT DAERE SRE SN, 1 s B A AE R b 87 40 )
AL R RS AR AN R R R R A A
0] DUAS: DU 21 17 16 S5 1) HPCs ¥ B 7 117 ik 6
Bi. VEGFRI [f) 3005 18 55 17 EMT #H 5% 6 5x [H 1
Snail. Twist I Slug 352,  [FIFEIL AT LU T #55
IR S5 ) VEGFR1 HPCs™. i iE A 45 2 i
JIev 9o 4 6L R ) 5 2 A T 00 B D9 20 2 Jl 1D, BT
Z: 5 TR BRI R P 40 B 2y 1 A, A
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TR AL IR T e R v R HE T R R,

miRNAs 1] DU ik i 15 I8 oA B8 11 45 4 ok 2
SRR, MR IR SRR R B B T R
MRS SHANAET . miR-29¢ 78 m B M I L 4R vh
TR BRI, BT 905 BCM 8 K — 41
() mRNA FIE SR, filan: 5 2R
1 G109, miR-29¢ [ DRI m DA YREH A8 4 7% 1)
A fe P, Tavazoie 25 2% Bl miR-335. miR-126
1 miR-206 FEFER LR RREEME R, 72 ARSI
H1 miR-335 Fl miR-126 M 7K P 55 AR 5 At
FHIG. miR-335 FfIFLI e 40 Mo e R (e ) — e 12
FE b2 i T H H B H T SOX4 Hig ¥k &5 11 C
(glycoprotein tenascin C, TNC)HJ5 ik, TNC AJ LA
Boe IS 4t i 55 M &b 55 5T A) R AH B AR TS T Ot
miR-335 Ak 7KV (1 B AR AT i Jed 4 SR A 5 75 0%
PE, Gk B R R kR B i DR 3 ) B s DAL
ECM(E LR 88 40 W 1z 20 LR 73 (R 7K

HAT, AT MR “HBATHED” KA
TR, AT R IR T AR, AR A
T AREE R R AU = A E K S ), A A
IR e B AT IR PR V6T T S (1t 75 1 L

5 MEARSBERRARMME—E
BRI EE 7% R FT AL

JRUE IR AT TR E ST, H2
KT AR I IR DAL E 2. WEGUHENT, S
55 A i sl FC At AT A% Sl RE ) B iR U )
41 J{g(bone-marrow derived cells, BMDCs )] @& 7]
DAYE— R EARREIIR 45 . TR R R A
A, BMDCs 5Migdi i &2 5 7 Mg %4

b A E R f HOEAE 20 4D A
Aichel T 5GHE H BlA R A% A8 2 NS vh B 18 A
AT RIALE]. B S, Mekler Al Goldenberg 43 7l $2
RS TR 4 i - S e pi & S DRI, 2
SIS CARE AR N A TR G AR I R, H
HA @R Ge.

TEE BER AT, A e ss P )  RRT 4 T A
T fil A 45 N BB 40 R L 7 A g R
Hh,  (HAARRE DRE L Rl 2 B 2 AR E 4 A
IR RE TG0 o AR AR, BRI - B
I BAR I AAE TG, A A8 A0 M AT BEAR XU 1R 3% £
e, RIVHZAHRE, JFHAT DS, R R A
Mo SE R, FEARAN B AR S, IR
HEA RS S, BN BRI, SR

fE 27k

WHIC R B /AE—SE e, EMT 2 i T
SEZH L -BMDCs fili & 511, bR AR R R A i
] H VR S R R DS A 1 e A AR BN R 1) — AN HE
FURAE, XL A 23 (1 BMDCs AHALL, - Qo
S 0 A 95 R YR PR A0 . 9 40 e -BMIDCs
(PRl ] LAZE tH—> T BRI ARRES. il 218 m] A
SEINAER MR IR I A R Bl R EER
AR PIHLE], AT AR P 4 A DG I e s L R 3Rk
B T B0 P - iR 40 P Rl PRI S UE S
S PR AN AR 1) 35 DRI 7 A8 40 i w2 ) A4,

SeBr b, V2 S MR AR AR IR 1 4 R IE A
e R R A e PO A, e R AR, 1830
P @, RRefEts . SERE AT . KA KR
RO AR 227V 1R 22 2 TS, i 40 i 5 (R
] AR LA 40 i (R E A5 AN L DR B HESe, %
NWFSCR I, i 41 i -BMDCs il 45 7] e A& g iE
T-4H B ) KRN, BMDCs- J 41 B 548 5 Rk VF
% [AR 2 P B e SEAH G BE R, Wl: c-Met,
B P e = R (M IR P 43 Wb B85 [ (secreted protein
acidic and rich in cysteine, SPARC)(Hl 1 &5 & %
(osteonectin, BM40)), 2T S G
(melanocortin-1 receptor, MCR1), ZBfibHIEF:
¥ V (N-acetylglucosaminyltransferase V, GnT-V ),
PR a2, o3+ o5+ a6 a V. Bl A1 B3,
A IR AH S 2K 1 1(lysosome-associated membrane
protein-1, LAMP-1)H1 15 / 4 24 25 (autophagy Al
coarse melanin), X EHE K 7E 05 41 A F1 SLAth 4% 72
BMDCs Hth & RIE 1. EATE ] LLA Rl s K11
H B-1, 6 43 FHHH(B-1,6-branched oligosaccharides),
B-1, 6 73 B & PR OB LI . I . 4501
ot KB AR A £ [ 4R 7R 43 1

DRI, 9 240 B P 2 A s DRI ik Uy o 2 o il
AR MR AT A MR I S R B RTE D B
T (190 0 PRL R s 44 R P 6 [ i R R U 1)
41 B 55 e 40 B A B T DA RS JREE T (1) EMT,
K12 BMDCs 1] AZIE IR JZ (S AL AT EMT (3
T i BMDCs- 8 4H i il 2 e 2 A2
TR 2 RS A, 2 BB (1) 7 29l
TRITIRE.

2 % x M

1 Chambers A F, Groom A C, MacDonald I C. Dissemination and
growth of cancer cells in metastatic sites. Nat Rev Cancer, 2002, 2
(8): 563~572



2009; 36 (10)

FFIIEE: MEEBEMRNIIKEES .

1249 -

20

21

22

23

Luzzi K J, MacDonald I C, Schmidt E E, et /. Multistep nature of
metastatic inefficiency: dormancy of solitary cells after successful
extravasation and limited survival of early micrometastases. Am
J Pathol, 1998, 153(3): 865~ 873

Ruiz P, Giinthert U. The cellular basis of metastasis. World J Urol,
1996, 14(3): 141~ 150

Steeg P S. Tumor metastasis: mechanistic insights and clinical
challenges. Nat Med, 2006, 12(8): 895~ 904

Cho R W, Clarke M F. Recent advances in cancer stem cells. Curr
Opin Genet Dev, 2008, 18(1): 48~ 53

Dalerba P, Cho R W, Clarke M F. Cancer stem cells: models and
concepts. Annu Rev Med, 2007, 58: 267~ 284

Sell S. Stem cell origin of cancer and differentiation therapy. Crit
Rev Oncol Hematol, 2004, 51(1): 1~28

Wicha M S. Breast cancer stem cells: the other side of the story.
Stem Cell Rev, 2007, 3(2): 110~ 112

Polyak K. Breast cancer stem cells: a case of mistaken identity?.
Stem Cell Rev, 2007, 3(2): 107~ 109

Shipitsin M, Polyak K. The cancer stem cell hypothesis: in search of
definitions, markers, and relevance. Lab Invest, 2008, 88(5): 459~
463

Hill R P. Identifying cancer stem cells in solid tumors: case not
proven. Cancer Res, 2006, 66(4): 1891~ 1895

McBride S M. Natural selection’s challenge to the cancer stem cell
hypothesis. Med Hypotheses, 2008, 71(3): 471~ 472

Kelly P N, Dakic A, Adams J M, et al. Tumor growth need not be
driven by rare cancer stem cells. Science, 2007, 317(5836): 337

Yoo M H, Hatfield D L. The cancer stem cell theroy: Is it correct?.
Mol and Cells, 2008, 26(5): 514~516

Li F. Every single cell clones from cancer cell lines growing tumors
in vivo may not invalidate the cancer stem cell concept. Mol and
Cells, 2009, 27(4): 491~ 492

Rowan K. Are cancer stem cells real? After four decades, debate still
simmers. J Natl Cancer Inst, 2009, 101(8): 546~ 547

Quintana E M, Shackleton M, Sabel D Fullen, e; al. Efficient tumor
formation by single human melanoma cells. Nature, 2008, 456
(7222): 593~ 598

Hermann P C, Huber S L, Herrler T, et al. Distinct populations of
cancer stem cells determine tumor growth and metastatic activity in
human pancreatic cancer. Cell Stem Cell, 2007, 1(3): 313~323
Dalerba P, Clarke M F. Cancer stem cells and tumor metastasis: first
steps into uncharted territory. Cell Stem Cell, 2007, 1(3): 241~ 242
Hatfield S, Ruohola-Baker H. MicroRNA and stem cell function.
Cell Tissue Res, 2008, 331(1): 57~ 66

Calabrese J M, Seila A C, Yeo G W, et al. RNA sequence analysis
defines Dicer’ s role in mouse embryonic stem cells. Proc Natl Acad
Sci USA, 2007, 104(46): 18097~ 18102

Yu F, Yao H, Zhu P, et al. let-7 regulates self renewal and
tumorigenicity of breast cancer cells. Cell, 2007, 131(6): 1109 ~
1123

Tavazoie S F, Alarcon C, Oskarsson T, et al. Endogenous human

microRNAs that suppress breast cancer metastasis. Nature, 2008,

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

451(7175): 147~ 152

Varambally S, Cao Q, Mani R S, et al. Genomic loss of
microRNA-101 leads to overexpression of histone methyltransferase
EZH2 in cancer. Science, 2008, 322(5908): 1695~ 1699

Cardiff R D. Epithelial to mesenchymal transition tumors: fallacious
or snail’s pace? Clin Cancer Res, 2005, 11(24 Pt 1): 8534~ 8553
Thompson E W, Newgreen D F, Tarin D. Carcinoma invasion and
metastasis: a role for epithelial- mesenchymal transition?. Cancer
Res, 2005, 65(14): 5991~ 5995

Cowin P, Rowlands T M, Hatsell S J. Cadherins and catenins in
breast cancer. Curr Opin Cell Biol, 2005, 17(5): 499~ 508

Junghans D, Haas 1 G, Kemler R. Mammalian cadherins and
protocadherins: about cell death, synapses and processing. Curr
Opin Cell Biol, 2005, 17(5): 446~ 452

Moody S E, Perez D, Pan T C, et al. The transcriptional repressor
Snail promotes mammary tumor recurrence. Cancer Cell, 2005, 8
(3): 197~209

Martin T A, Goyal A, Watkins G, et al. Expression of the
transcription factors snail, slug, and twist and their clinical
significance in human breast cancer. Ann Surg Oncol, 2005, 12(6):
488~ 496

Gavert N, Ben-Ze’ ev A. Epithelial-mesenchymal transition and the
invasive potential of tumors. Trends Mol Med, 2008, 14(5): 199 ~
209

Yook J I, Li X Y, Ota I, et al. A Wnt-Axin2-GSK3beta cascade
regulates Snaill activity in breast cancer cells. Nat Cell Biol, 2006, 8
(12): 1398~ 1406

Feldmann G, Dhara S, Fendrich V, et al. Blockade of hedgehog
signaling inhibits pancreatic cancer invasion and metastases: a new
paradigm for combination therapy in solid cancers. Cancer Res,
2007, 67(5): 2187~ 2196

Leong K G, Niessen K, Kulic I, et al. Jaggedl-mediated Notch
activation induces epithelial-to-mesenchymal transition through
Slug-induced repression of E-cadherin. J Exp Med, 2007, 204(12):
2935~2948

Huber M A, Azoitei N, Baumann B, et al. NF-kappaB is essential
for epithelial-mesenchymal transition and metastasis in a model of
breast cancer progression. J Clin Invest, 2004, 114(4): 569~ 581
Gregory P A, Bracken C P, Bert A G, et al. MicroRNAs as
regulators of epithelial-mesenchymal transition. Cell Cycle, 7(20):
3112~3118

Burk U, Schubert J, Wellner U, et al. A reciprocal repression
between ZEB1 and members of the miR-200 family promotes EMT
and invasion in cancer cells. EMBO Rep, 2008, 9(6): 582~ 589
Bracken C P, Gregory P A, Kolesnikoff N, et al. A double-negative
feedback loop between ZEBI-SIP1 and the microRNA-200 family
regulates epithelial - mesenchymal transition. Cancer Res, 2008, 68
(19): 7846~ 7854

Peinado H, Olmeda D, Cano A. Snail, Zeb and bHLH factors in
tumour progression: an alliance against the epithelial phenotype?.
Nature Rev Cancer, 2007, 7(6): 415~ 428

Gregory P A, Bert A G, Paterson E L, et al. The miR-200 family and



1250 - SMFEEMYIRER

Prog. Biochem. Biophys.

2009; 36 (10)

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

miR-205 regulate epithelial to mesenchymal transition by targeting
ZEBI and SIP1. Nature Cell Biol, 2008, 10(5): 593~ 601

Park S M, Gaur A B, Lengyel E, et al. The miR-200 family
determines the epithelial phenotype of cancer cells by targeting the
E-cadherin repressors ZEB1 and ZEB2. Genes Dev, 2008, 22 (7):
894~907

Korpal M, Lee E S, Hu G, et al. The miR-200 family inhibits
epithelial-mesenchymal transition and cancer cell migration by
direct targeting of E-cadherin transcriptional repressors ZEB1 and
ZEB2. ] Biol Chem, 2008, 283(22): 14910~ 14914

Kong W, Yang H, He L, et al. MicroRNA-155 is regulated by the
transforming growth factor beta/Smad pathway and contributes to
epithelial cell plasticity by targeting RhoA. Mol Cell Biol, 2008, 28
(22): 6773~ 6784

lTorio M V, Ferracin M, Liu C G, et al. MicroRNA gene expression
deregulation in human breast cancer. Cancer Res, 2005, 65 (16):
7065~ 7070

Volinia S, Calin G A, Liu C G, et al. A microRNA expression
signature of human solid tumors defines cancer gene targets. Proc
Natl Acad Sci USA, 2006, 103(7): 2257~ 2261

Yan L X, Huang X F, Shao Q, et al. MicroRNA miR-21
overexpression in human breast cancer is associated with advanced
clinical stage, lymph node metastasis and patient poor prognosis.
RNA, 2008, 14(11): 2348~2360

Ma L, Teruya-Feldstein J, Weinberg R A. Tumour invasion and
metastasis initiated by microRNA-10b in breast cancer. Nature,
2007, 449(7163): 682~ 688

Yang J, Mani S A, Weinberg R A. Exploring a new twist on tumor
metastasis. Cancer Res, 2006, 66(9): 4549~ 4552

Gee H E, Camps C, Buffa F M, et al. MicroRNA-10b and breast
cancer metastasis. Nature, 2008, 455(7216): E8 ~ E9; author reply
E9

Myers C, Charboneau A, Cheung I, et al. Sustained expression of
homeobox D10 inhibits angiogenesis. Am J Pathol, 2002, 161 (6):
2099~ 2109

Martin S S, Ridgeway A G, Pinkas J, et al. A cytoskeleton-based
functional genetic screen identifies Bcl-xL as an enhancer of
metastasis, but not primary tumor growth. Oncogene, 2004, 23(26):
4641~ 4645

Wang X, Belguise K, Kersual N, et al. Oestrogen signalling inhibits
invasive phenotype by repressing RelB and its target BCL2. Nat Cell
Biol, 2007, 9(4): 470~ 478

Mehlen P, Puisieux A. Metastasis a question of life or death. Nat
Rev Cancer, 2006, 6(6): 449~ 458

Hofmann U B, Houben R, Brocker E B, et al. Role of matrix
metalloproteinases in melanoma cell invasion. Biochimie, 2005, 87
(3~4):307~314

Abraham R, Schifer J, Rothe M, et al. Identification of MMP-15 as
an anti-apoptotic factor in cancer cells. J Biol Chem, 2005, 280(40):
34123~34132

Strand S, Vollmer P, van den Abeelen L, ez al. Cleavage of CD95 by

matrix metalloproteinase-7 induces apoptosis resistance in tumor

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

cells. Oncogene, 2004, 23(20): 3732~ 3736

Zhu S, Wu H, Wu F, et al. MicroRNA-21 target tumor suppressor
genes in invasion and metastasis. Cell Res, 2008, 18(3): 350~ 359
Zhu S, Si M L, Wu H, et al. MicroRNA-21 targets the tumor
suppressor gene tropomyosin 1 (TPM1). J Biol Chem, 2007, 282
(19): 14328~ 14336

Asangani I A, Rasheed S A, Nikolova D A, et al. MicroRNA-21
(miR-21) posttranscriptionally downregulates tumor suppressor
Pdcd4 and stimulates invasion, intravasation and metastasis in
colorectal cancer. Oncogene, 2008, 27(15): 2128~ 2136

Gabriely G, Wurdinger T, Kesari S, et al. MicroRNA 21 promotes
glioma invasion by targeting matrix metalloproteinase regulators.
Mol Cell Biol, 2008, 28(17): 5369~ 5380

Meng F, Henson R, Wehbe-Janek H, et al. MicroRNA-21 regulates
expression of the PTEN tumor suppressor gene in human
hepatocellular cancer. Gastroenterology, 2007, 133(2): 647~ 658
Stupack D G, Teitz T, Potter M D, et al. Potentiation of
neuroblastoma metastasis by loss of caspase 8. Nature, 2006, 439
(7072): 95~ 99

Yang J, Mani S A, Donaher J L, et al. Twist, a master regulator of
morphogenesis, plays an essential role in tumor metastasis. Cell,
2004, 117(7): 927~ 939

Maestro R, Dei Tos A P, Hamamori Y, et al. Twist is a potential
oncogene that inhibits apoptosis. Genes Dev, 1999, 13(17): 2207~
2217

Valsesia-Wittmann S, Magdeleine M, Dupasquier S, et al. Oncogenic
cooperation between H-Twist and N-Myc overrides failsafe
programs in cancer cells. Cancer Cell, 2004, 6(6): 625~ 630
Puisieux A, Valsesia-Wittmann S, Ansieau S. A twist for survival
and cancer progression. Br J Cancer, 2006, 94(1): 13~ 17

Kaplan R N, Riba R D, Zacharoulis S, et al. VEGFR1-positive
haematopoietic bone marrow progenitors initiate the pre-metastatic
niche. Nature, 2005, 438(7069): 820~ 827

Kaplan R N, Rafii S, Lyden D. Preparing the “soil ” : the premetastatic
niche. Cancer Res, 2006, 66(23): 11089~ 11093

Kaplan R N, Psaila B, Lyden D. Niche-to-niche migration of
bone-marrow-derived cells. Trends Mol Med, 2007, 13(2): 72~ 81
Kaplan R N, Psaila B, Lyden D. Bone marrow cells in the 'pre-metastatic
niche": within bone and beyond. Cancer Metastasis Rev, 2006, 25(4):
521~ 529

Lin E'Y, Nguyen A V, Russell R G, et al. Colonystimulating factor 1
promotes progression of mammary tumors to malignancy. J Exp
Med, 2001, 193(6): 727~ 740

Orimo A, Gupta P B, Sgroi D C, et al. Stromal fibroblasts present in
invasive human breast carcinomas promote tumor growth and
angiogenesis through elevated SDF-1/CXCLI12 secretion. Cell,
2005, 121(3): 335~ 348

Pollard J W. Tumour-educated macrophages promote tumour
progression and metastasis. Nat Rev Cancer, 2004, 4(1): 71~78
Yang A D, Camp E R, Fan F, et al. Vascular endothelial growth
factor receptor-1 activation mediates epithelial to mesenchymal

transition in human pancreatic carcinoma cells. Cancer Res, 2006,



2009; 36 (10)

FFIIEE: MEEBEMRNIIKEES .

1251 -

75

76

77

78

79

80

81

66(1): 46~51

Wels J, Kaplan R N, Rafii S, et al. Migratory neighbors and distant
invaders: tumor-associated niche cells. Genes Dev, 2008, 22 (5):
559~574

Sengupta S, den Boon J A, Chen I H, et al. MicroRNA 29c¢ is
down-regulated in nasopharyngeal carcinomas, up-regulating
mRNAs encoding extracellular matrix proteins. Proc Natl Acad Sci
USA, 2008, 105(15): 5874~ 5878

Ramaswamy S, Ross K N, Lander E S, ez al. A molecular signature
of metastasis in primary solid tumors. Nature Genet, 2003, 33(1):
49~ 54

Orend G, Chiquet-Ehrismann R. Tenascin-C induced signaling in
cancer. Cancer Lett, 20006, 244(2): 143~ 163

Psaila B, Kaplan R N, Port E R, et al. Priming the 'soil' for breast
cancer metastasis: the pre-metastatic niche. Breast Dis, 2006~ 2007,
26: 65~ 74

Andersen T L, Boissy P, Sondergaard T E, et al. Osteoclast nuclei of
myeloma patients show chromosome translocations specific for the
myeloma cell clone: A new type of cancerhost partnership?.
J Pathol, 2007, 211(1): 10~ 17

Chakraborty A, Lazova R, Davies S, et al. Donor DNA in a renal cell

82

83

84

85

86

88

carcinoma metastasis from a bone marrow transplant recipient. Bone
Marrow Transplant, 2004, 34(2): 183~ 186

Chakraborty A K, Pawelek J M. Betal, 6-branched oligosaccharides
regulate melanin content and motility in macrophage-melanoma
fusion hybrids. Melanoma Res, 2007, 17(1): 9~ 16

Munzarova M, Lauerova L, Capkova J. Are advanced malignant
melanoma cells hybrids between melanocytes and macrophages?.
Melanoma Res, 1992, 2(2): 127~ 129

Chakraborty A K, de Freitas Sousa J, Espreafico E M, et o/. Human
monocyte X mouse melanoma fusion hybrids express human gene.
Gene, 2001, 275(1): 103~ 106

Pawelek J M. Tumour-cell fusion as a source of myeloid traits in
cancer. Lancet Oncol, 2005, 6: 988~ 993

Pawelek J M, Chakraborty A K. Fusion of tumour cells with bone
marrowderived cells: A unifying explanation for metastasis. Nat Rev
Cancer, 2008, 8(5): 377~386

Bjerkvig R, Tysnes B B, Aboody K S, et al. Opinion: The origin of
the cancer stem cell: Current controversies and new insights. Nat
Rev Cancer, 2005, 5(11): 899~904

Pawelek J M, Chakraborty A K. The cancer cell-leukocyte fusion
theory of metastasis. Adv Cancer Res, 2008, 101: 397~ 444

Status and Development Trend on Tumor Metastasis
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Abstract Tumor metastasis, the main characteristic of malignance tumor, is the primary cause of death for most

cancer patients. The initiation of tumor metastasis involves complex signaling pathway within tumor cell and

microenvironment, mediating primary tumor metastasis, invasion, survival and arrest in the blood circulation, and

progressive growth at the distant site. The most research on the mechanism of tumor metastais will help understand

the metastasis process, and identify promising molecular targets for cancer clinical diagnosis and treatment.
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