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Abstract

Breast cancer metastasis suppressor 1 (BRMS1)
is a tumor metastasis suppressor discovered in
breast carcinoma cells in 2000. It can reduce the
metastasis potential of tumor cells without af-
fecting the growth of orthotopic tumor. BRMS1
is lowly expressed or not at all in metastases of
melanoma, bladder carcinoma, pheochromocy-
toma, ovarian cancer, non-small cell lung cancer,
endometrial cancer, nasal and paranasal sinus
carcinoma. Malignant tumors have become one
of the most serious diseases endangering human
health, and digestive system neoplasms are the
most common malignant tumors in China. Eluci-
dation of the role of BRMS1 will certainly provide
a potential theoretical basis for the molecular
diagnosis, targeted therapy, and prognosis evalu-
ation of tumor metastases. In this review, we will
summarize recent progress in understanding the
role of BRMSI in digestive system neoplasms.

Key Words: Breast cancer metastasis suppressor 1;

www. wjgnet.com

Digestive system neoplasms; Metastasis; Mecha-
nism; Targeted therapy

Huang XD, Lu ML, Huang H. Role of breast cancer metastasis
suppressor 1 in digestive system neoplasms. Shijie Huaren
Xiaohua Zazhi 2012; 20(27): 2583-2588

fikj 2

FURR S5 3545 39 4] JL ) 1 (breast cancer metastasis
suppressor 1, BRMS1)-2 20005 /£ $UA% 7 2 fie,
W R HLE —FF I 2 A Ak B, AT K
Jib G 4m L 64 S5 AS A, AP R Yo R R & 8y
AR MEANLEZETRH. BE. %
g, WEFE. EbmeiE. FEA
MR, FREE R ERESPH EMEAERR
kA, EF R XLIBRMSIE 895, B
. 9B, IRER. BRI AN G4
AR IR ER. SRR LERALE
ANEEFE R T RIBRZ—, EREAHEZ
I %% L, STBRMS1/E A AUH 69 EAFT R,
Lo A BTG AEAS TS W Fed g T AR TR
JE AL B AR IE R T 200 B R AT . L
R RBRMS1 A B AL 2 iP5 P 69 48 £ AT 50
ot RAF— 4R

KEER: ILBBERB MBI EE L LR ME, #15;
PLE; BB IR iEYT

@mITk, SR, &t LREREIHEER 1 EC R IDEEhY
AR, HRENEZYE 2012; 20(27): 2683-2588
http://www.wjgnet.com/1009-3079/20/2583.asp

03I

A SR R LG O i N S Al R e ™
(P 2 —, A5 B LU AL R % v s % %
R B L, L g R R AR TR ALK T
it 0. SR TR A AR A A LR B AR N
M IR ELR A, AR b T gk 2 2E K
T R i %8 TR R 2 78 11 b sg B O 2 T o
B BLAE X T M IR 1R 3 4 T B R AR )
INE, TR TR (0 09 N BN 7E 3B AE 1 . 4%
CHEFEAEIR TS ) HEM, 20204F 4t FL T &
3 AR LE I AE G N 50%. iR &k AR BE RS AT AL 5

L LR S
RYCN AP Rt
S A2 A
¥, XAEAEEFHK
RN E S T
THHERAE. T
S Wy ) I T A A
BRAT KFEH
R 5. SUR
I A A k) KA
1(BRMS1)#E A —
F I I # A% I )
KA, &2 LN
55 TR
A5 o A2 2] I )
YA . SFBRMS1
I R PN
BER, T A9 A
#0514 Wi .
Yo 6176 7 Ao G
P0G 2
RYER T 2R

W@ 7% A

R, ZHEEIF,
FMESRKE
;N = AR
E % B W oA B
AR, #IL, Bl
REWEER



2584 ISSN 1009-3079 (print) ISSN 2219-2859 (online) THFHAMZYE  20120E95280 5205 2748
WA A o5 FOBRPE R R ET R E RN, FUIR RS kR (RS EA W B A e kA T

BRMS1 820004
e K I A A 4] B
TR VAR, Lo
F AE JA B AR R,
AT REFAR
uy B, R AT
RELE KW, B
I T 4 A% i A2 04
A %M FBRMS1
R RN A
%, BRMS1 45 i
Jia e A% I ) 64 AL
PRALE A R F .
I, & % ILBRMS|
EIMRAE. Z&
@, hmibk
S T
M. &S
VAN AN
B lEERF S
Fb B RY G A
WA ) FE0h Ay
HAER, 2T e
W RAR R 6
I T Jm 2 S
R AN A
T A/ERAT
VR T

HiISE A 1 (breast cancer metastasis suppressor 1,
BRM S1)/220004F 71 3L 1 g 40 A o I i) — e
I g 26 e AU )RR DR e e B A o R D 2R
SV Jr e 440 1 PR 26 % i AN S5 i J g (0 e A2
A K FEE R, I AR X BRMS 1A S AfF 57 28 1
HAAAFAE T U b, A5 HAD 22 b 1 b e
Ay RIA, WidE LR . B, HE.
FEIF G 2R IR R e A% vh AR R IR BUR 3R A,
{HBRM S 14 i i % % f) 2L A4 i 432 348 A s W]
fiffi. BRI, BRMSTIER AR TR S e £ 1
SIS W 1) A7 A s TS R R R
S BUBIE AE R BRMS TEE T Ak 22 8T o A+ ¢
WFFURE A — 2RIk,

1 SLAREE R A HIHEERN

BRMS1/220004ES eraj 55 Jm Al I 40 i /5
1) Gt R FE 7S AR 22 S S s v I 4% L g T
TRy T fie 83 5 % A ) DR A2 R T B L
i e A ML ) e A% W e, T MR A B AR K EIANZ 5
Wi, K Ao e e G i B N I R e e I A
S5 41 fEM D A-MB-43 578 A /)N B 7L T )7 £
(N FLIR RS B, 75 nT LAE ek 4 K fig
R R R 2B R, AR L B B il A0 vk 2 &5
fRIBE 7 I B P, BRMS1IE R & A7 T A 4 i ik
11q13.1-q13.2, 4= KZ110 kbp, H:cDNAK:1 485 kbp,
A —N741 KbplP T8 BAHE (55 122- 558624 %
IR), BFF10N G RO & (L 2 1A
AT AR RE), S B3 DAV 2 i oo,
HA LRI A, FLiZIE R s —AN f1264
ANGHERR A I 2R 1 BT 31 2428 500).

2 JLAREE R B HIE A ERBE

BRMS1 [ & HIL i A b 9o 40 Jia 5 7% 9% e 1 A
SRR R I A 2 HE, (S Rk [ Ah A
HEGUIR AR L Bl S R AR R PLEIRIE 5 R R,
BRM S 1 1] DU ] B3 2 5 [ Cx43 3 I8 T =y 1
Cx323K3K T B, P A2 [m] 784 2 i 1) Bt 42 30 T T
ok T8 440 F 4 A s S, Tt B IA gl i 2
WAL 22 (1) 75 X% P B(nuclear factor-
kappa B, NF-xB)H¥ P, 33 iy 4000 o1 5k e fiep gy
& A1 3 25 DR B P o IR R ) Rk, B Ak B
FO R B RS KA F . ST ARk I K B R
], BRMS1 5NF-«Bf5 5% S0 % 2% V1) %
#. NF-xBJ&t —MDNAZ & H A, Z 5EERHx
A M T AR R A, NF-«BAS 5 % il %

2.1 FUREE 245 34 A B 147 4] 45 X BRMS1fE
T 3k AR 7] 75 QA S s B0 8 5 B 1) H
(), DB Herh Ty U2 —. BERITBR S
KMAE A PR, £, 4Bk, DNA
M H A& . LD N ASS & 8 A A AE S
FERNASETE N (1) — R 55 %41 5y (0 AR B B ik
FE, A R IX B A 1R 5 A A5 S AN Bl e ). 2008
EMetge IR IIBRM SR 8 X h—ACpG
BRI AL, $EORIX Rl ) B T T Bk
WA FE DR U BR A B S BRM S 1 IA B 1 B [A]
Z—. 20104EMetge 5" W97 & W B W iR (1 KA
Thim s 5 BRM S UL RITER AT ¢, AH FARMLE] i
AN . FI4ER iveras U I i RE U A8 A B,
JEEE A SN X6HE I 5 BRM S 175 % s 4L i 18
HI. 20124ELius5 & BIR el A/p65 11 N F-k BIf)
WAy, HRERRAVE H REME AT DN A F L B i
SRR, TS EBRMS 1% %404, Chimo-
nidous5!" B R IR FE AL S 06 PR iR i b i
BRMSI{/DNA F 340 2%

22 LB AR 14 B T«Bi &
# BRMS 1A 38 ik #1 N F -1 B 1355 1 1 440 il e
TR, Ol K& FTIESE. 20084E Yang %!
WFF I, BRM S LIl i #1 N F-x B (1 3% P A
CXCRAZIL N I 1 FEAR T M2 40 i 1 3 %
B BE. 20094FE Hurst& 28 S HEMBRM S 17 fig
W NF-«Bf5 5 5 P R HmiR-1467KFk
IR . [R4ECicek & RS R HIBRMS]
REFA SR 20 1 S AERG 1 (histone deacetylase
1, HDACT) B2k R 2 245 il I 8055 77 (uro-
kinase type plasminogen activator, uPA)JH 8-
INF-k B&5 &A1 5, THTp65SHI 4l & 1 LWk,
M5 BN F-xe BYG 1 B AIC. 20 104FELi%5 "B 5¢
RILBRM S 1 A] LLIE ik 75 5 g A= K it I8 1
4(inhibitor of growth 4, ING4)[) %1% H01INF-«B
[R5 HEAT A A 25-6(interleukin-6, 1L-6)[{3 ik,
T 390 55 P 2 440 A K R BEL L e 8 ot (1 A=
il SER AR /RBRMS T fRTL-61) ik B
NF-k BRI/ HI™. Hurst52 0] % BBRM S1HEH
HINF-x BTG, HAE 5 SIN3 L 4L S fy 5
AR BN, HEN L AT @ i 5 SIN3-HDAC
S VAR TR A 1l S B30 DR 3 3% 1) o502 v 440 1
JIE . Edmonds®5 M R BIBRM S 1AEH 55
5 BRMSI1#SIN3: HDACKE & EmiRNAME
Bl X P A 2 R S R A GmiRN AR
K. 201 14EAL-Alwan25 ™l i 5 2 S22 1

www.wjgnet.com



BRI, F. IIREERIGIER B RIVBORRHE

2585

W HE T IHBRMS1RIE R EIINF-«BFE
P, TR I F R Ao 4 A% ke DG HR A 1 2
UuPA. MMP-2. MMP-9. 20124F:ShengZs %
I, BRM ST a2k fit fub 325 o i o 988 40 i 1) 8%
Bty 3ERE. 1R K A RGeS, RIS HHINE-
KB5 5l M CXCRAMIFIA T, Lee 5B &
IUBRM SR Bt Bl A b 4 42 28 58 i
JEE TR fiE 7 48 .

2.3 SUREIE AL dph) AR B 1423 4m 678 == BRMS1
AT eI U 4 Al B T A AR BEVE . 2008
tEHedley25 W 95 % W], BRMSI ] Gt T i
M B 1) 3R 5 3 40 R Tk 0 ) g
RS H . 20104F Lin g6 758 i 4% 4K (1 B
75525548 7R Rho BT B2 K 547 Kk T BLA K t24E
MDA-MB-231. MDA-MB-43541 Jis o i i 4. V&%
/b, B8 FBRMST &N, 20114ESchneider
2GS B R T-PCREE I A I BRMST mRNA %
ik HXGLOAARBMI0 mRNA FI 5 A77E i 35 171
2%, RBMI10S 4 fE -4 21", 20124ECook
AGEO 3 8 9206 % W BRM S 135 B3 o 2 k40 i
PR A

2.4 SUBRIR 5645 dp ) K ) | ) SRR UBSAS 5 4%
% 2010fEWuZEP R BIBRMS1 B85 S L3N & A
FAFN R R B A K K752 A4 (epidermal growth
factor receptor, EGFR)I¥JIA, M1 T 241 M
ARSI A, [F4EBodenstine 5 Wil it
SR W BRM S 1RESE I 7] 784 4 it [v] £1%) 4% Bt e 4
T THAE D R LG (PIRK) 15 5.

2.5 FUBLEEAS ) A B 15 4k 20074FE-Champ-
ine™ 25K IBRMS 12 8 i 7 2 FEMHCHE A
R8T 22 F 55 H 1 A AN 43 WA O IR S TR 11
ik, $LRBRMS1A] gl ok B9 S e R0 . #%
I8 TN/ B e B AH G E 1R 4 6 i A0 ) fie 8 A
. 20094FEFrolovaZs PR HIBRM S 1R % 5
W % # (estrogen receptor, ER)H 2%, [F]4F-Smith
2PV IBRMS 15 /Ny T HUK T (A Hsp2 7/
WS R, A IR B AR DGR Y e B B v
fig. 20114FSpinola-Amilibia25E W 57§ /RBRMS1
A g T g FEN- R 0 S 7] P AT 0B E 465 #2441
R R IEE. 201 14EKim%5 R B
BRMS & #Cul3-SPOPKE &7 AL —Fhikk
TEIEY), SPOPI/> 238 IBRMS1E ¥ %
i, [AIIHIBRMS LT F fROHEJE IR ) 2 0.

3 IR BN HER 5L R ADES
Sl 1 24F IRFF R I, BRM S 1AM R % 4164

www.wjgnet.com

FEFLIRE . Bt g Em Y e
PR g Al R S s S
M RIS Y IR 22 BRI e RS, I AR RIE
RIILAE DR . B, TR, RS R
I S5 A R TR e A% vt S R .

3.1 SUEsBmal AR5 o sk HAr,
BRM S 1 £ [ i 3 (1) F 58 10 A T 25 B B
20074F T 73 4R FHRT-P CRHL AN 38473 11 i
g . 2043955 15 7 ZHZA [ BRMS 1 mRNA 1)
R DUHEAT 7RI, 4 A i s A IR R
H2EGORLEEAT T 40 A, &5 3 I 101 s o 20 21
HBRMS1 mRNAZKIA & LU 55 1E 5 41 2w
ik, JF HLBRMS1 mRNAZFIE K767 79 41 1
BACT AR B, AR AR A I AR T 5
M bRA. AR RBRM S 17E B i ()
FEIE KT BRI R ) A% B DI AH DG, R 98 1
L AR A 0%, X mT DUE b s i a7
TS FR bR —.

32 SUmEA R AR 1S R RIELB A
P HRBET - d e IR Bl K 2 —, H AR B e 1
YT VR REIE AN BIUAR. BRM S LA 4 g i i 41
IR, b B RSB R AL T R . 20074
WE N BRI BRM S 17E B 0 4 40T [ R ik
Lk SR IR R, K661 S br AL 43 Ay
T A (46 1A #7240 (2041, KA TRIZolik 7
& PRSI AL R 55 2R RNA, B
B-actinhy W, H¥-5E SERT-PCRITIERT I
ZIBRMS1 mRNAFIRIA. 254 R 1 HE
AL PBRMST mRNA R R IE K B EET
KEEF UL, HBE S e RN T, s
B e )8 B RN R TE K, $7RBRMSI
mRNA 1L T B BEAE (EF 1 g bk [ 45 1R 5 75
201 14E 85 FELET 5 T BRM S 135 [A 76 g vh
FIRIK K 3 S, R FRT-PCR T VAN T 44451
g A N 55 1R E AP BRM ST R IA.
SRR B ALV BRM ST IE KE 9
T 57 10 B Alg, 05 B bR

B BE SOk 85 e H DIAH G, K BIBRM S
mRNATE B 412 RIE FAR, JEn4E 2 e
TR R RE I S % HR bR 2 —.

3.3 UGBS R AR SR FHRANE
(P bR 5, B C A 2 — 2D 4 v 9 1 R
TBITACF ke, BRMSIE LR Z —. -
T ERFBRMS L #: 7% h 1) 4> WL, 2009
5 I A5 S 5 S BRM S L7E 22 i 40 i v 1
Kk, FERH TP HER. SUEBRMS1H

| BN
AXABELT
iE 4 & *FBRMS|1
YE R AR B
HAF G B
YR g B R R,
HFEMAAEH T
EMRGIEE
SU, B BF R A 4R
th T ¥ kAR
77 ).



2586

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

HFRENBEHE

20128698288 5205 55275

iR EE

BRMS1# % # it
BB PHRE
Ly kR R, xt
BRMS 1 4£ F ALk
VRN R, bo¥
B S A A5 04 5
FHW . Hapie
)8 7 A= TG $
A 09 SR
R 2

AR

A, Ha BA% R X H ARpEGFP-BRMS 1Tk, {E
SK-HEP-141 bk A7 R IA, 2 5 b H
YA ARAFFBRM S 14 SK-HEP- 141 fo 8 - 1 5%
Wi, 45 5% 57K, pEGFP-BRMS 156 Y4 P b el
RURHYE, BIPAL T8 T I 4 M H B e T
pEGFP-N2XJ 4. FHPIE YA M A735 26, I
B Y] 5550 RALAH LU A7 35 R 2 35 FRIK. BadsE
By 45 LU, BRMS 128 PR (1 1 6 ik G % {2 ik
SK-HEP-1 40 Jitd i T AN il 4 o A= 17, M A
BRM S 1A DR 00 i) - 6 7% AL 1 ) 1) 1] 2 43k AL
5. 201 14F ¥4 e J 25 i 4 I 6 6451 M JH s T
ML, 500 J5U kPR 4l e (hepatocellular car-
cinoma, HCC)ZH 23 J 2505|113 55 ZH ZA BRMS 1
1 2Tk T 25 i (heparanase, HPA) ) 2215 7K1 &
BLHCCLLZrF I BRMS 135 B P 1 A T
S SURITS PRI T 0 2R, (HHPAIA . -
G ATGIH N AR S ] I BRM S 1R IA
FH AR I S i TR R I . AN il
wi T, I ANEERS B TG g AR i A 1)
HPA L B PE 2 B AR T4k, BN A
B KA, HCCHh BRMSTRIHPA R ik 7K
S BAS— L. FERBRMS1ATHPA [ £ IE 7K
HHCCH R A BERE KGR 24T h % DA
K, X TBRMSZ WA HIHPAYE AT RN
T,

3.4 U AEAS I B 1 5 R IHIES by iy
A bR i B S A0, FLOB AR R R, S I TR
Oy IR, UG ZE, 447 KR BRMST)
WFFOR A IR K LS T . Va7 R s
ST 1) SR A O AR R R I B [
AR 23 R R T 45 &8 B 1 G2(ATP-
binding cassette transporter G2, ABCG2). 737
Frizzled#H K85 [ 2(secreted frizzled-related pro-
teins 2, SFRP2). BRMSIHIHPA ik K f
I A3 B S, K 10841 IHFE it - 46451 55 21
2 1545 Bt Rg M L PR AN 3 545 48 1k E 4 8 TR )
BRbR A2 U) R b e H b 25 et R BLIA
PN ABC G2 RTHPAZRIA P % W] 2 v T- 53 Ak
3PP, IHFE R SFRP2ATBRM S 1 61 BH k%
I AR T A3 M4l 2. ZKaplan-Meier EA74)
T &L, ABCG2FIHPAZR K BH I B A 5 A= 47
B AR T B R A 91, T SFRP2AIBRMS1
FEIE WAL SR 9 A 5 A A7 S A v T B Rk
%1, 7] "LABCG2. SFRP2. BRMSIFHPAZIL
LR M i A IR AR ATy ST A 2%
PIK R, ABCG2HI/skHPARH YE ik # J2SFRP2

F1/8BRMS 1AM RIEE TG A K.

4 g

BRM S 14— it Ji 6 e B2 il Bk K, 2000
SERIEA, TR FH N LIS T8 KM
R, CNEEKPFZE#H 2mRNANDNAK
b, HOAFLI R BB AR AR b
filises . e N B, TR e . B, A
S NECBE g 4 22 B Rk bR A B 38 e LR
S E B ANEHIE . SR, DR R i RS AR 1
S MEFBRMS UE &2 14 2 #£4E, BRMSI
2 55 b e e A% A 1) RARHLRIATS AN+ 2005 28
BRM S17E F iR 40 s IHFEss . M &5
ANER TP I BE LD, A R IRAIRT. 5y
Ah, BRM S 1E H At i AR B (008 e g dan £ 5
e Wl B R AR R A R R .
B, FUE B BRI g Rk — R AT,
BRMSS1AE R HLHIAS A3 503 i, 4 J5 4
ZNH T MRy T W, SR AiasT
I ES TSNV PN i i

5 SEN#

1 SRBAR, BIZE. FRENGEIEIET FRR TR RHIE
AT FHEEREHT 2009; 25: 246-248

2 Steeg PS. Tumor metastasis: mechanistic insights
and clinical challenges. Nat Med 2006; 12: 895-904

3 Debies MT, Welch DR. Genetic basis of human
breast cancer metastasis. ] Mammary Gland Biol Neo-
plasia 2001; 6: 441-451

4 Seraj MJ, Samant RS, Verderame MF, Welch DR.
Functional evidence for a novel human breast car-
cinoma metastasis suppressor, BRMSI, encoded at
chromosome 11q13. Cancer Res 2000; 60: 2764-2769

5 Saunders MM, Seraj MJ, Li Z, Zhou Z, Winter CR,
Welch DR, Donahue HJ. Breast cancer metastatic
potential correlates with a breakdown in homospe-
cific and heterospecific gap junctional intercellular
communication. Cancer Res 2001; 61: 1765-1767

6 Samant RS, Seraj MJ, Saunders MM, Sakamaki TS,
Shevde LA, Harms JF, Leonard TO, Goldberg SF,
Budgeon L, Meehan W], Winter CR, Christensen
ND, Verderame MF, Donahue HJ, Welch DR. Anal-
ysis of mechanisms underlying BRMS1 suppression
of metastasis. Clin Exp Metastasis 2000; 18: 683-693

7 Wang YH, Xia JL, Wang WM, Yang BW, Cui JF,
Wang XD, Fan J. [TNFa induced IL-8 production
through p38 MAPK- NF-kB pathway in human he-
patocellular carcinoma cells]. Zhonghua Ganzangbing
Zazhi 2011; 19: 912-916

8 Curradi M, Izzo A, Badaracco G, Landsberger N.
Molecular mechanisms of gene silencing medi-
ated by DNA methylation. Mol Cell Biol 2002; 22:
3157-3173

9 Hendrich B, Bird A. Identification and characteriza-
tion of a family of mammalian methyl-CpG binding
proteins. Mol Cell Biol 1998; 18: 6538-6547

10  Metge BJ, Frost AR, King JA, Dyess DL, Welch DR,
Samant RS, Shevde LA. Epigenetic silencing con-

www.wjgnet.com



B, 5. ILIRERRISIER T B R IPBoRRERE

2587

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

tributes to the loss of BRMS1 expression in breast
cancer. Clin Exp Metastasis 2008; 25: 753-763

Metge BJ, Liu S, Riker Al, Fodstad O, Samant RS,
Shevde LA. Elevated osteopontin levels in meta-
static melanoma correlate with epigenetic silencing
of breast cancer metastasis suppressor 1. Oncology
2010; 78: 75-86

Rivera ], Megias D, Bravo J. Sorting nexin 6 inter-
acts with breast cancer metastasis suppressor-1 and
promotes transcriptional repression. | Cell Biochem
2010; 111: 1464-1472

Liu Y, Mayo MW, Nagji AS, Smith PW, Ramsey
CS, Li D, Jones DR. Phosphorylation of RelA/p65
promotes DNMT-1 recruitment to chromatin and
represses transcription of the tumor metastasis sup-
pressor gene BRMSI1. Oncogene 2012; 31: 1143-1154
Chimonidou M, Strati A, Tzitzira A, Sotiropoulou
G, Malamos N, Georgoulias V, Lianidou ES. DNA
methylation of tumor suppressor and metastasis
suppressor genes in circulating tumor cells. Clin
Chem 2011; 57: 1169-1177

Yang J, Zhang B, Lin Y, Yang Y, Liu X, Lu F. Breast
cancer metastasis suppressor 1 inhibits SDF-1alpha-
induced migration of non-small cell lung cancer by
decreasing CXCR4 expression. Cancer Lett 2008; 269:
46-56

Hurst DR, Edmonds MD, Scott GK, Benz CC,
Vaidya KS, Welch DR. Breast cancer metastasis
suppressor 1 up-regulates miR-146, which sup-
presses breast cancer metastasis. Cancer Res 2009;
69: 1279-1283

Cicek M, Fukuyama R, Cicek MS, Sizemore S,
Welch DR, Sizemore N, Casey G. BRMS1 contrib-
utes to the negative regulation of uPA gene expres-
sion through recruitment of HDAC1 to the NF-
kappaB binding site of the uPA promoter. Clin Exp
Metastasis 2009; 26: 229-237

LiJ, Li G. Cell cycle regulator ING4 is a suppressor
of melanoma angiogenesis that is regulated by the
metastasis suppressor BRMS1. Cancer Res 2010; 70:
10445-10453

LiJ, Cheng Y, Tai D, Martinka M, Welch DR, Li G.
Prognostic significance of BRMSI expression in hu-
man melanoma and its role in tumor angiogenesis.
Oncogene 2011; 30: 896-906

Hurst DR, Welch DR. Unraveling the enigmatic
complexities of BRMS1-mediated metastasis sup-
pression. FEBS Lett 2011; 585: 3185-3190

Hurst DR. Metastasis suppression by BRMS1 asso-
ciated with SIN3 chromatin remodeling complexes.
Cancer Metastasis Rev 2012 Jun 8. [Epub ahead of
print]

Edmonds MD, Hurst DR, Vaidya KS, Stafford L],
Chen D, Welch DR. Breast cancer metastasis sup-
pressor 1 coordinately regulates metastasis-associ-
ated microRNA expression. Int | Cancer 2009; 125:
1778-1785

Al-Alwan M, Olabi S, Ghebeh H, Barhoush E, Tul-
bah A, Al-Tweigeri T, Ajarim D, Adra C. Fascin is a
key regulator of breast cancer invasion that acts via
the modification of metastasis-associated molecules.
PL0S One 2011; 6: e27339

Sheng X]J, Zhou YQ, Song QY, Zhou DM, Liu QC.
Loss of breast cancer metastasis suppressor 1 pro-
motes ovarian cancer cell metastasis by increasing
chemokine receptor 4 expression. Oncol Rep 2012;
27:1011-1018

Lee S, Terry D, Hurst DR, Welch DR, Sang QX.

www. wjgnet.com

26

27

28

29

30

31

32

33

34

35

36

37

38

Protein Signatures in Human MDA-MB-231 Breast
Cancer Cells Indicating a More Invasive Phenotype
Following Knockdown of Human Endometase/
Matrilysin-2 by siRNA. ] Cancer 2011; 2: 165-176
Hedley BD, Welch DR, Allan AL, Al-Katib W, Dales
DW, Postenka CO, Casey G, Macdonald IC, Cham-
bers AF. Downregulation of osteopontin contrib-
utes to metastasis suppression by breast cancer me-
tastasis suppressor 1. Int | Cancer 2008; 123: 526-534
Ling L], Lu C, Zhou GP, Wang S. Ectopic expres-
sion of RhoBTB2 inhibits migration and invasion of
human breast cancer cells. Cancer Biol Ther 2010; 10:
1115-1122

Schneider ], Gémez-Esquer F, Diaz-Gil G, Torrejon
R, Pollan M. mRNA expression of the putative an-
timetastatic gene BRMS1 and of apoptosis-related
genes in breast cancer. Cancer Genomics Proteomics
2011; 8:195-197

Martin-Garabato E, Martinez-Arribas F, Pollan M,
Lucas AR, Sanchez ], Schneider J. The small variant
of the apoptosis-associated X-chromosome RBM10
gene is co-expressed with caspase-3 in breast can-
cer. Cancer Genomics Proteomics 2008; 5: 169-173
Cook LM, Cao X, Dowell AE, Debies MT, Edmonds
MD, Beck BH, Kesterson RA, Desmond RA, Frost
AR, Hurst DR, Welch DR. Ubiquitous Brms1 ex-
Ppression is critical for mammary carcinoma metas-
tasis suppression via promotion of apoptosis. Clin
Exp Metastasis 2012; 29: 315-325

Wu Y, McEwen GD, Harihar S, Baker SM, DeWald
DB, Zhou A. BRMS1 expression alters the ultra-
structural, biomechanical and biochemical proper-
ties of MDA-MB-435 human breast carcinoma cells:
an AFM and Raman microspectroscopy study. Can-
cer Lett 2010; 293: 82-91

Bodenstine TM, Vaidya KS, Ismail A, Beck BH,
Cook LM, Diers AR, Landar A, Welch DR. Homo-
typic gap junctional communication associated with
metastasis suppression increases with PKA activity
and is unaffected by PI3K inhibition. Cancer Res
2010; 70: 10002-10011

Champine PJ, Michaelson ], Weimer BC, Welch DR,
DeWald DB. Microarray analysis reveals potential
mechanisms of BRMS1-mediated metastasis sup-
pression. Clin Exp Metastasis 2007; 24: 551-565
Frolova N, Edmonds MD, Bodenstine TM, Seitz R,
Johnson MR, Feng R, Welch DR, Frost AR. A shift
from nuclear to cytoplasmic breast cancer metasta-
sis suppressor 1 expression is associated with high-
ly proliferative estrogen receptor-negative breast
cancers. Tumour Biol 2009; 30: 148-159

Smith ], Naseem R, Webb M. Purification and char-
acterisation of the breast cancer metastasis suppres-
sor, BRMSL. Protein Expr Purif 2009; 67: 70-75
Spinola-Amilibia M, Rivera J, Ortiz-Lombardia
M, Romero A, Neira JL, Bravo J. The structure of
BRMSI nuclear export signal and SNX6 interacting
region reveals a hexamer formed by antiparallel
coiled coils. ] Mol Biol 2011; 411: 1114-1127

Kim B, Nam HJ, Pyo KE, Jang MJ, Kim IS, Kim D,
Boo K, Lee SH, Yoon JB, Baek SH, Kim JH. Breast
cancer metastasis suppressor 1 (BRMS1) is destabi-
lized by the Cul3-SPOP E3 ubiquitin ligase complex.
Biochem Biophys Res Commun 2011; 415: 720-726
Slipicevic A, Holm R, Emilsen E, Ree Rosnes AK,
Welch DR, Melandsmo GM, Flgrenes VA. Cyto-
plasmic BRMS1 expression in malignant melanoma
is associated with increased disease-free survival.

| PG X4
CpGly: AW AT
A & EEACPG
Mg ey
HEN I, gy
AR EEL L
BT RBCpG £y
BHTPTAMLKER
ARE, CpG&H TP
AL ELR
IR 7 &R
F2AEA.
SIN3-HDACH 4
4R RBAE# FA&
W RBFEAEG
ML T B L B 1B
PRIk T ik B
TR,
BRMS1:2i% 8 4
R Hg— N



2588 ISSN 1009-3079 (print) ISSN 2219-2859 (online) tHFRENBIHE 20126098280 5205 55275
[ JoRGRE iy BMC Cancer 2012;12: 73 sion of BRMS1 gene protein in nasal and paranasal
AXLWAMASH 39 Zhao XL, Wang P. [Expression of SATB1 and sinus carcinomas). Linchung Erbiyanhoutoujing Waike
&, ALIETAR N BRMSI1 in ovarian serous adenocarcinoma and its Zazhi 2011; 25: 920-921
ERSE LR R relationship with clinieopathological features]. Sich- 45 — FJHER, BVEE), kE, Hi)), TRIR, NE. IS
AR X B 5 G uan Daxue Xuebao Yixueban 2011; 42: 82-85,105 JIHFENBRMST mRNATE Frhr #k Kl
E &, f;tf LMA 40 KM ERA KB, XEA. RFARNAF AR B TR MR 2007; 17: 312-315
2, HAI R FURBEAEAAIHE N I VRS RO, 46 84005, FSCS, BRI, 255, /NI, BRMST/E R
e s WO SR 201, 23471476 PRSI BRI A. SIS
PR ARIBIE, ), VPRERE, BFRR, EECH, @ X FLiltfE 2007, 10: 497-499 .
i fo B 8 BRMS1 mBNA%D\CD44V6 mRNAE%EWH%E- 47 ﬁ%ﬁ‘ﬁ 715, TR, BRMS1E[AE B iRk
Py HEAFRIZRA MG . eI A 4 2007; 14: Keig X ILFREEZY 2011; 51: 46-47
287-290 48 Jilg, FEHA, 7rFl. BRMS1I Rk (gt HmsK-
42 GuoX, LiX, LiF, FengS, Li X, Pan Z, Guan C, Wang HEP-14Hig . B HaA R (HAARISMR) 2009; 48:
Y, Yang H, Jiang X. [Expression of gene BRMS1 and 633-639
CD44v6 protein in supraglottic laryngeal carcinoma 49 R, IRk (SRR EE A S 2R
and its clinical significance]. Linchung Erbiyanhoutou- FEFER AR R IR ORI ERHI 2R L E . th
jing Waike Zazhi 2009; 23: 249-253 LEFTRRES 245 2011; 19: 870-872
43 Yang ], Shen Y, Liu B, Tong Y. Promoter methyla- 50  F#&, Z/NG. FAMEHBER TRAifsdte. b
tion of BRMSI correlates with smoking history and TERETRY MR SR (FR TRl 2010; 4: 62-64
poor survival in non-small cell lung cancer patients. 51 [, M8, ZR, MV, #5RF. BHSER GRS
Lung Cancer 2011; 74: 305-309 HZIFHABCG2, SFRP2, BRMSIAIHPARIZFA Kl
44 Wang Y, Zhao Z, Chen L, Cong L, Zhang J. [Expres- RIRHEE . thfEmy MR 2011; 26: 743-746

Wit FEZ wpm GLH

ISSN 1009-3079 (print) ISSN 2219-2859 (online) CN 14-1260/R 20124ERRALH S A TH AL %
o ?ﬁa °

(REAGIEZEL) EX 24

AFR ATFIESChHREZ X 05155 1 MRV RITT I, 11 AR 1.2 771k 2 50 3 e, 4 %30k, 75—t
TS, J5 25 1M AR, 240hm i 0 RS B2 16 30, LU R B BRIR: ()51 5 NAFRZIFFUN H FIFHZIT 775 oA
MSHEFLNIOCR. QM EIRITT 0 NIRRT, (2R L1 AR AT 2560 PRI T 3 e 0% A% 558 . B0 7 VN %
AR, CART R R 7725 | 22 SCHR BT, A 20 STk b alaa 700 T35 A 18 5 32 1) eSOdE AN Ak et 2 AR BT
(3G AL S0 2 Y & BRI R RO SC 73R, AR5 R B it . ()16 2T, BV AR ot B 15 i) 45 AL
HH AR T AN 2 T ST AR, AN 2 K SOk ) [T 1 3R (M B B k. SRV RIT AR, A 2% B AW
PEIE S, A AT IESCRI I HRIZ R M P 2. RGN Rk, RPARA R0 475 N AR R E
i, A% — ] S 2R RO 2R, 78 IE SO iz B My B . BN A By SR, DR 5
Wz B, T B R IE SOz IR . A A A AR EAR. BAE. £458, &—H—
ANVERRAS BIRGA. T B 245 0E E ST TG FEASAL . Az -o; B: w3 C: ov; D: =oo; Ex oo; Fr ooo; Gr oo, 2R ]
e, O. B, 0. A. ABFMFAERTTS. Gt B35 ©P<0.05, "P<0.01(P>0.054E). WfF]—#
T4 P, MIP<0.05, ‘P<0.01; 5534 4°P<0.05, 'P<0.01. P{H J& v WA Rk 56 K He BARBCE, WiP<0.01, £ =
4.56 vs X MRA S, AR RINA T 7. RASRHRADECE, SR THE AR S MEERNA B, RAAE
B AMUS. £ N ETRXESE O A7 FoRJGMIERm, -7 REMIMEAR RN, AR AL F R
LR S EXARES. XERF HLEH/min, ¢/(mol/L), p/kPa, V/mL, ¢/°C k. 2 A EE I 2 A, IF
PGB R R pE SR R A T, WA SR T BT N IR R B A 7 K/NT.S em X 4.5 em,
D5 ST FH T JBe 25 A W 6 1E SC P, AN BEA F SRR . (S)&E W JE N B 5, HEETHE G & 52 SCikar, 4255

www. wjgnet.com



