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Recent progress in metastasis mechanism of malignant tumors and their
treatment strategies

WANG Jie-jun, YING Ming-zhen ( Department of Oncology, Changzheng Hospital, Second Military Medical
University, Shanghai 200070, China )

[ Abstract ] Although great achievement has been made on the diagnosis and treatment of malignant tumors, metastasis
of tumor remains to be the major reason for treatment failure and death of their victims. The development of systematic bi-
ology and functional genomics give us a deeper understanding of the nature of metastasis at the molecular level. Based on
the consensus reached on the metastasis mechanisms of cancer, including the genetic heterogeneity of cancer, pre-meta-
static niche, epithelial-mesenchymal transition, anoikis resistance, angiogenesis and lymphangiogenesis, etc, the targeted
therapy at molecular level should be emphasized, the treatment should target the tumor stem cells, and RNAi technique
and other techniques should be used in clinical anti-metastatic therapy.
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1.1 AFJg 345 FUHE( tumor heterogeneity )

DNA K& G 1R E H A 5k U2k 1% o B8 Ak
THEARERANNESREE, ERIEE,
— M EFTULBEE AR S H B RN T
B MEESETENAREFRENAELERLR
BT TR, RTFEXBE— TN
BOERAFANTREREAEMEKR, AN E
y JE TR 2 AR M A Ah B0 T A A B B LAt
B EAE R, BB 40 Bt IE A IR B A KR
B RIE WA R P e o A s Al B R
HEEREAFE N, TR R, B 2
AREMBEEREE, BEEHBHLIREY ER
TR, GHEBEIMNEEZ, UERELRHREM;
1B ghse #08 Ko I E 5 FA R SR K
Ja B AL S A, A 1R o b B R O MR B 4 A
ok WAL LA A sk, BT B RO b o g e
WS, BB EEERAERETNARE THE
M KRR e R AR BOE T H-M R s o
BEE R sk, R 5 o R R
FirEtyE R, H AL 4 H3-K27 W A A
EZH2 J& PcG( polycomb group ) K Kk 8 & & B
51, Varambally £ g oz % 9 BZH2 75 7T 7§ % 4%
BEHS MR BA R E R, ERERER, 4R
MR ZHMEEE FSHENEB T RAE
TV K o PR B R UM R R 4A 2k 8t gk
B AT B RESERNRIE, B4t
BERELTAMNEERLT
1.2 #4587 £ 5( pre-metastatic niche )

BRI R IESE, AMEE RS2, E R
T ISR K, B R 3E w7 40 e gk B Gk A
R, e A ER T, A5 40 8] 5 48 e AR A K TR F
AR, TR B L BB AR, hE &AL &
MR A th X SR 5 o BT AR 0 e Rk R R
Bl FHAFAE, W RIETRA MM B E R REAE
BE RGN A E S AN X1
B BEEENSFEATRALEEHTEINE
) % B 4m IR 25 R B F OB AT 8 A L RT 7 RO AR R

1% ). Paget FI“M F-LIB7 %V R MR Fh 4F B
ML oA« b 9 4 L &5 3 6 28 20 B9 1 % 40 e A 3L R I
MR EREREES EERE, A RERENZ
BRAEXRGETHFRENBEERABEKEF &£
JEA . Kaplan %020 & 37 fb i % 4 2 3 b R K 7
R MmEkL 1 AMENEEKEF L vascular
endothelial growth factor receptor 1, VEGFR-1 )#y & i
MEARE s ERSNTEREREVRARA,
il VEGFR-1 i & JELT 5 5] Fx VEGFR-1 [8 £ #9 3%
RN e 2 T v i - o e N
ME TR G i o4 4%, 7 b, Cerb-B2 1t K 3k
MILBEE PR ERAN S, UME
K A 8 B IR B AR ( heregulins/neuregulins ) 52 4 £
AKETF kA BEIET c-Met W4 18 R
JRBRIE 2 7 3 A E o & KPS & K H Fa
( transforming growth factor, TGF-o ) 2 I 40 i, £ K &
T hepatocyte growth factor, HGF )R AN AT RO
PR, BB AEERARE T X AT
PE: DL VEGFRI % 4 % 2 T $E47, 72 In JR B A Bt
R 18,

1.3 LM & EEA( epithelial-mesenchymal tran-
sition, EMT )

MEmp BT R ZAN EEERSHEL
ARG e ma SRR ERT S i A ERR,
X — Rk E BT CEMT ). R 4R
Wy b R B AT Rk, s 5 B F R
BRENTRREAMS S RERNE, 4% E 4
TR FeE, bk s e by R AVARAE T R A F AR E Y
QT Nl DL W P 20 R o o
MoF(mE-EERA REIRD ARBHARER
BB RN ENARERE, XHRE N
e VAR T Pb % 40 e 2 T B TR AL B B, 51 40 BB R
B, B R AR, 2 R F MR R E
JPT BRI 3 ot 2 2R 8 Ay, o D IR R M 48 R 45 OB
THET SN SN, LR NAERE, I
T LRI EMT R Z 4k # % %A, EMT
TUBFLZARNARESHN T, AT REEW
ETCr-BEE HMEEZWETHECER L
2 e T R G mitogen-activated protein kinase,
MAP )7’ E-cadherin % %( 5 # 1. 4 N-cadherin )*’
Fadk FH F Twist ! 5 Snail ( SNAT )™ #y 3% 3 .
Wnt' "' Notch . Hedgehog #1 8 % A& % % % & ( bone
morphogenic protein, BMP ) 2/ 4 48 % 2 & # 5 i B
5 EMT HX. B4 EMT & #E#E P KL
BRE| T 2T, & Lo YA 453 2 3F 52 5F
MELEEMA SN, LA EA: EMT £
BERTELES, L L ERFERTHNES TR
FHAEE EMT Y, H 40 0% & 8 % 6 5 % 5 R
iﬁﬁ’ﬂ )% u@‘ 14»15\O
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1.4 % 2 AT HH( anoikis resistant )

20 AL M G A T RS RO T 4 B A
FLARAERTUESN BRI BNEES T H.
FOA 40 M, B R o 28 B AL, K % AR B T T A R 4 R
O i e I [l T TN o 3
(‘anchorage dependence ); T 1= & 48 fig & 9 J 40 . —
BB T AN o R AR T T, XA
MG A ERZ B R ERBERTERHEATH
XA A % & A 1= ( anoikis, a greek word meaning
“homelessness” ), X — 3t 2 K I 09 & — A j Z
1, # % T 8 28 BI( rogue cells )78 IE 8 ## & (L & DL 41
Wy L, Fb, B ER LA kAT
URRTAS =AM, U E & EFRFALE
MR P RUFE . AFRET, M
% b & Ay 3R - & E( 48 BCL-2, BCL-XL) i 3
ARk FE AT R EES AT EHE,
HAEEEM survivin 2 BB E EFABEE A
( matrix metalloproteinase, MMP ) & L | /& #5 5 &
FE % ® ( focal adhesion kinase, FAK ) #Y it % ik ML &
pS3 Wik iE, AT T #HHE " X EHTH
MEXBABRTIREEEAC, AXKE AT
F B4 T d M O A OE 52, BUR 1 4 F 3% B F( brain
derived neurotrophic factor, BDNF ) % H % 5+ M % K
B %, B2 3 8 B( tyrosine kinase B, TrkB )7 LA iF & fif
BHEMPRRA DS, EEFRATHEHAE ",
INRW LR AR EE RN RER T+ o8
B, EH RS, ELELT TkB &, e (1E A&
T 5 7L B B 2% B e R A7 7 3 fE( pro-survival func-
tion), RIHKE MBAAAHEHEA/EE, L E
FAEEHA, ThkB EAX LM TR EF ELX
K,EEMETHARE  EHFETURLZ £FF
K F-1a( hypoxia inducible factor-1o, HIF-1o ) 1 7
VEGF #y %34, 3 4k K #5 AL By & A8 A i 4 A ot A2 2|
TRAENEER ",

1.5 &% 5#%k &% £ R ( angiogenesis and lym-
phangiogenesis )

T2 B B b e A A D R 2 AT, A K Ak R
SR IR E o P By A AR R T AR I DL T R AR 5
(1) FrAEmEER; (2) AFLEMLA; (3) L
TERMACELEA R Xm0k o
b AR — AR R I R AL A
A, WEHARATE SRV G @M L MR HE
YER B BE S, DR E R R4,
FESLRE PR B B R B BR, IR T 5 RO B o A A R
R E R ) Y R M A MR
G TBR, EERNMEEEFH®RN S, FiE
SR ECIR A T DL 3 & BE A L B lysyl oxidase,
LOX )% & b g ok AR X 2L, 3R 5 B v 40 i fn ot
RO 40 M, T I A A N TE D R 3 R 4R

A SR N Sl C D D O
w15 R Fu ik B0, BF %A A, LOX 7T DLE 4
FAK 20 25 25 I L 2 B3 s M, o B 8 1 4 K 4
W AE W AR, LIRS . O RS S A LA R
EXRBTEEMM K EALZERE P, ME L
HEERAWANREREEWNIE AT E 47, L8
SEAR M B A& ik A K B F( VEGF-C A1 VEGF-D ) 7
DUHEMREEE R, N FHEFENKEEES, &
SRR TR A UEH AL, TR
TURARERARAFETNKR AN EEA N EE
HE— B B R A R ORI £

2 MBI R

2.1 %-F3¥@% 7 molecular targeted therapy )
2005 4 ASCO 44 B7 4 i K P 8 2 2 HE N
AF R AR R R SLIL T A F K
Fo g 0 Bt ( seek and destroy )” £ “ 2 1) Fn 45 | fEE
(target and control )" #y %5 7% . #2 %% MM F 6T £ W
G T B FE A AT, X B AT XY R Kt b
FH B3 40 M, 44| DNA 8y & %1 3045 6 2 F 40 je A
Y, MEAARAGTH AR, BLEMEREZR
BRRGEREA, G T 51225540 x & E A
HAFIEEMERERE, 44808 E T FEEMY
BRI FIHEA BT FHMFRE B
BT A ANKENIT B RSB R AT
HBEE LGP ET —MEMNE SR, BAAN, ik
R T G A0 2 B e IR B R
AR A AL T DL AR B P By B E T 4R MR R
RTBALEAFWET T ETUNENX—#HE RN
FERF, BOE LA R F BR 5K
N — PR TR IE Y R, AT AL R E F e LB
ey B E ot R A% 8 £ LB E AL ST R
A EEE DNA = ¥ X A9 10 5-8 4 Mo vk e %
F)EEHMF AL ECFENEFCETL) X R
RANKI( W # 3%k THEH N LR W HFHA,
atrasentan( [ g & 38, }§ % & R G125 ) F1 deno-
sumab. H% By 0T R AL T4 E IR Tk B4 AR kL
KERT ME-FE/ B RRBAER M E 5K
B, B 2 A AR R I AR A Sk 1R AT
BER, mES A XRERNAENFE LR, FER Y
W7 BT AT R, R R F IR EREE FEM
MU R HEWANAE N TFEAAZT —FHRNE
FRCF 1)
2.2 45ty T 28 B tumor stem cell, TSC )& 78 7
B 76 1875 4 Cohnheim > %t #2 . T 40 j 1y &
WHABESHWERA LGB HH ™42 HX
Bk, L 8 40 g 3 bm 0k 7 Y R WA
K~ e S A BT TR E .
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F1 EBEMEREETHERESREKRKETHDIR
40 T AT W R B R I PR BT B A T 2 4
DNA £ % DNA, telomerase Alkylating agents, platinum drugs, anthracyclins
DNA 44 Topoisomerases , PARP Camptothecins, podophyllotoxins, KU-59436
21 J, JE 3 Tubulin, cyclins, aurora kinases Taxanes, vinca alkaloids, VX-680
4 1E 5 mTOR, PI3K RAF, PKC RADOO1, PI103, sorafenib, imatinib
KAt Z/ R AR RNA, thymidylate synthase Antifolates, antimetabolites, tomudex,
& 5-fluorouracil, OSI-79041,
X KB AR EGFR, ERB-B2, BCR-ABL, KIT, RET, PDGFR  Gefitinib, erlotinib, cetuximab, trastuzumab,
vandetanib
EHARBEEBEAM  HSPYO chaperone, proteasome 17AAG, 17DMAG, bortezomib
W fE 5 ER, aromatase, AR, CYP450c17 Tamoxifen, anastrozole, flutamide, abiraterone
L4 A R VEGF, VEGF-R, integrins, tubulin Bevacizumab, semaxanib, vatalanib, vitaxin
B B VEGFR-3 PTK/ZK
R A BCR-ABL and EGFR mutations Dasatinib, bosutinib, nilotinib
4 .35 3 C-MET, SRC, ROCK, PLCy, SDF1-CXCR4 PHA665752, AMD3100
Jiv 38 18 £ 2 B AE A TGFB, Slit-Robo, Eph-Ephrins, angiopoietins-tie
F ML FE Acetylation, methylation Vorinostat, LAQ824
T 28 4 Notch, Hedgehog, Wnt signalling pathways, Cyclopamine

twist, snail, bmi-1 transcription factors

K ERT- M/ HFE TRKB, PI3K, AKT CEP751, PI103, ZSTK474
E AR/ N2 uPA, matrix metalloproteinases Amiloride, marimastat, prinomastat
BMS-275291
B Farnesyl diphosphate synthase Bisphosphonates ( pamidronate, clodronate,
zoledronate )
B 4 T RANKL, endothelin receptor Denosumab, atrasentan
Ve 13 HIFla, NFkB, LOX YC-1, PX478
20 j8, A F CXCL12/CXCR4( SDF1 ),CCL2/CCR2 ( MCP1 ) Small molecule ( AMD3100 ), mAb ( CNTOS88 )
1L.-6,1L-1 , TNF-« mAbs ( tocilizumab, CNTO328 ),rIL-1R antagonist
(‘anakinra ),mAbs( etanercept, infliximab, adalimumab )
MHTHSRERBENALT =, EREFAEL RAHGFEE TR D B R, B — R4

b2
FH( fmH e Bk E ), %E:JEB/ Fd—E FHHFEHERR), EREFRTARTENKX
ES

AT HEEBEL TSR £ T REM, 23 HK
WHZELEALER U, ERARD W T H

JRERDBIEA %A S
ARG WETHARZTRETEY THME A

L Rk EH LI

Ms g KMFE, GIFTHAREZBLXA T AR

1 e BARAR A, W S (U Ae Ao 5 B 90 B B
B2 R, THEBPRIATENTREMAENFS

Jib 8 R LA SR AR SR M R BEAE AR, T LLAR R 2 A
BREMESBERATE., ERARFEGELYS

MR, EmRBRE AL, G Y A& L LR
M, A REH B AR R AR, &
SR Ty K A b DL BT % PR BT B A 8 e R &
] 40 5 M 2 4y BT 7 A el otk b “‘ﬁy“t 1?%%"
frlr e — 84, E% T 0 M 7E J 45 e iy
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B hm, T AR IA — B S T 25 A BT R A
wrrEa( Gy s RmEER A, Takrl
H HiE 8y DNA B & 6k 4 An ol e, F el =24
SRR A, MDA R, T UAFRE T 1 oh 4
Mgt Prax S FA T UENEEAREESY
BT E R EA MBS, RAE, AR T
o B B T 4 Mg 2 LT B 1R R BRI, £ 3 EMT
Ao Wnt # O HE, RIAEMBENES, ERER
W, IRRAZ Y B0, BART N
AT XX A K By 40 e R R BT B R T B, Rk
BB T oA RN ENRN 2 FEA, Il RE
4 gk 3k EGFR, 2% & % 3 ER 70 her2 1 8 %
Wo B, ETHRFIELHETERFTHFERA
MrErREERE RS RN, EEERTE CNFEE
AEEEIET N E A, BAERKIENELEE Wnt,
Hedgehog \TGFB . Notch , Snail ,Bmi-1 F# Twist % . 7
LA BT HRET RSB ES THR? W
TEAXANER, ENFEEXENHAR T A
By A B AT L X B oA BER 2, & 2T, Krivisov
TR I MK B A M G e i B A
TafR G EFEn THAREALR, # FHRMET
W A R R R R T A P IR
2.3 > F 4k RNA( small interfering RNA, siRNA )3
Koy 5 A

RNAi & % & 4 7 B2 mRNA A E oy 2L BT
BRALH . A IR M A JR M dsRNA( double-stranded
RNA, dsRNA )7E 41 ffi 19 #% 71 %] /& 21 ~25 nt siRNA,
A R A 5 88 19 1 B FLIR A B mRNA 2T, 78 48 1
JT % AT R R SR M R Y e ok M R R
S R R S R i R DR e
By 350U BR b A AR A R Tl e 3 R AL
MERARTREENFRZ — RAERSEZRIE
52, DL siRNA 2k sl iy i 7 7T LA T iR 2 R R
T AR IR R R AR R R
I MARE T R R T B A A, Yu £
AEIL/NRESR, K4 K let-7 ) miRNA 7 LR
T AT RAMK, B R HFHE, FALERE
B ANRET AR, KA let-7 WRK, LI
BT @A RNERANERER . S Mo
IR FE T AR B D HITF . d A
A siRNA ¥ i 4 1 x4 3L AR T 2 i o A 06 7 F
B Halder %' 44 b 4 2 38 07 £ % 20 M 77 0% o %
% 0y JB B0 4k % 38 3% BE( focal adhesion kinase, FAK )%
R PUR, L3 HME A ABEMNEDRE
T, AAHEZT FAK B BN/ RO EEE

53t B ML, WD T 44% ~T2% 5 BE A FAK
Bk g R A0 25 4 docetaxel #y /N B, H b E E B
D T 94% ~98% , H X F Bk A 77 F At docetaxel Tif 24
By 9 B 40 M R B AR B, R R siRNA S AR 7 £
097 B A, LA AR 30 2 ik e oy b R A 8
697 B9 97 2.

3 RE

BRl, EXxMBEHBNARETEED RN E
HAIE 5T B A5V 2 T 28 B R R WY R LS T | ORAR
TKR#S XL RERARE LEG THEMEY
EE B B W E R RIS T, ATy
MEB BT AR TRMA RN E KRR, 0T
HOER M= f BARNEREETEB AR, T8
%, TC M B A FEAT o b 2R A O A e A TR
Wy R IR, R T DA N BA S W R &l R R
TEW) 3 A M g A AL DL B R 7 F & A F
WETRBEBM XN ENFELE, X LM ER
MpralEw E Ak, #—FAREH NS FIH
A B T LI HF % E# “2B7( from the bench to
the bed ), ¥ ZE 7l #F 5 09 B R E 4 3 B A Tl R 19
MK, flERTE, LAEBNFNTER
M, 7 5 B BB A S A B AR R o BRI B, A R
R R R ERE, AT
X R e 0 R S R e T, ] B B A
Xt % %% # 4 1 Hy R 3t 4 9T (over-medication ).
B RT3 — B AT M DLk BB B, B
B F AR EACHT T B A 2 4y R K & S T T b 8y
BHBERTHESFRRE T A,
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