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W = HRE5BEM: Runt HISCHEH T 2 (RUNX2) 5 H B R 9 3L 5 4 8 2 1105 3 ( MMP-3) 76 5L 241 41
T R A I S IR RS 06, H RUNX2 BE 7538 1o 1415 MMP-3 3 X 7 S 5% i) L 98 40 e A 12 28 ik
ORI AE . AT o AR WM BT A FUIR B 41 40 RUNX2 % MMP-3 mRNA /KA A et Jf:
1 LI 20 i W8S RUNX2 38 7K % MMP-3 5 PR 3 7K 7 LA R X 40 it 4= 22 RE 7 9 520
Fik: il cBioPortal B4 FE AR HC 1 092 4] FL MR A 3 2 41 RUNX2 Al MMP-3 BE A /) mRNA %35
BOUE AR O A A RE, 20 B U RUNX2 & MMP-3 mRNA 7K OF ] 4 ¢ 5 MR 38 RUNX2 & MMP-3
mRNA ZCE AL, KB E 4 RUNX2 & MMP-3 5 £k 4 Mk £ 541, H Kaplan-Meier Plotter 43
S8BT RUNX2 Fll MMP-3 R iA KV 5B & LA B A F 3 (DMFS) C R 76 7L I 41 ig MDA-
MB-231 5 BT-549 40 i b 43 %5 4« RUNX2 siRNA & RUNX2 3 #2355k, qRT-PCR. Western blot £
I RUNX2, MMP-3 mRNA J 8 (R B K A=W AE B B B0l MMP-3 5 37 | RUNX2 7ERY
5400, IR ChIP-PCR 5 WUZC R M RGEHATIRSNUE; 7E MDA-MB-231 J BT-549 4fi il
HE I RUNX2 i 35 Fiki e MMP-3 siRNA, Transwell SZEGWLEE RUNX2 [ MMP-3 26 3k 7K - 5 51 I8 i
MR ZERE T R
R EFMIEAL R, MMP-3 5 RUNX2 i mRNA 7K 2 1EH & (r=0.304 2, P<0.000 1) ; =%
ik RUNX2 of = £ 35 MMP-3 3L IR 8 8 4 /9 DMFS B B (% T4 AR £ B B #H (P=0.034, P=0.013) ;
16 7LIR 9 MDA-MB-231 1, il RUNX2 ik 5, MMP-3 3L mRNA 5 58K - & & (1 5K 7 35 8
WK, 7E MDA-MB-231 & BT-549 40 i 1 RUNX2 ik Al 3 it MMP-3 mRNA #% 5% /K K& & F
JFKAE (3 P<0.05) o EYEBF A4 s, MMP-3 )5 31 5 51 4 o] BEFE7E RUNX2 45 & i 45,

(5'-ACCACA-3") , ChIP-PCR 5 XUHGFK B & RS 9250 o — L UESE RUNX2 Al 4 5 MMP-3 B A
JREh T X454 . RUNX2 i 63K J5 LR MDA-MB-231 & BT-549 4o 2 28 GE 7 W 15, %48 FH T LA
B R 98 MMP-3 7K BT EGH (3% P<0.05) o
£5i%: RUNX2 A GE i 1 55 MMP-3 J PR 6 S 1 o L Wi 200 i 4= 22 B8 1, RUNX2 5 MMP-3 R ik 3
Jigi BB A TS #5825 . RUNX2 A 5 0k ZLARIEE VAT I v ZE 3 A
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Association of expressions of runt-related transcription factor 2
and matrix metalloproteinase 3 with the invasiveness of breast
cancer

HOU Chen

(Cancer Institute and Hospital, Tianjin Medical University/National Clinical Research Center of Cancer/Tianjin Key Laboratory of Cancer
Prevention and Therapy/Key Laboratory of Breast Cancer Prevention and Therapy, Tianjin Medical University, Ministry of Education, Tianjin
300060, China)

Abstract Background and Aims: Runt-related transcription factor 2 (RUNX2) and its target gene matrix metalloproteinase
3 (MMP-3) are highly expressed in breast cancer tissue and related to tumor metastasis, but whether RUNX2 can
affect the invasion and metastasis of breast cancer cells by regulating MMP-3 gene transcription is unclear. This
study was conducted to analyze the relationship between RUNX2 and MMP-3 mRNA levels in breast cancer
tissues by bioinformatics approaches, and observe the effect of RUNX2 expression on the transcription level of
MMP-3 gene and the invasion ability in breast cancer cells.

Methods: The mRNA expression data of RUNX2 and MMP-3 as well as the relevant survival data in 1 092 breast
cancer patients were obtained through cBioPortal database, and the correlation between RUNX2 and MMP-
3 mRNA levels was analyzed. According to the median of RUNX2 and MMP-3 mRNA levels, the patients were
divided into high and low RUNX2 or MMP-3 expression groups, and the association of RUNX2 and MMP-3
expression levels with the distant metastasis-free survival (DMFS) of the patients were analyzed by Kaplan Meier
Plotter. The breast cancer MDA-MB-231 and BT-549 cells were transfected with RUNX2 siRNA or RUNX2
overexpression plasmids respectively, and then, the mRNA and protein expression levels were determined by qRT-
PCR and Western blot. the potential binding site of RUNX2 in MMP-3 promoter was predicted by bioinformatics
software, and then was verified in vitro by ChIP-PCR and double luciferase report system. The relations of
RUNX2 and MMP-3 expression levels with the invasion ability of breast cancer cells were analyzed in MDA-
MB-231 and BT-549 cells transfected with RUNX2 overexpression plasmid and MMP-3 siRNA by Transwell
assay.

Results: There was a positive correlation between the mRNA levels of MMP-3 and RUNX2 in breast cancer
(r=0.304 2, P<0.000 1). The DMFS in patients with high RUNX2 expression or high MMP-3 expression was
lower than in patients with the corresponding low expression (P=0.034, P=0.013). In MDA-MB-231 cells, both
mRNA transcription level and protein level of MMP-3 were decreased after down-regulating RUNX2 expression;
and the MMP-3 mRNA and protein levels were increased in MDA-MB-231 and BT-549 cells after up-regulating
RUNX2 expression. Results of bioinformatics analysis show that there was a possible binding site of RUNX2 in
MMP-3 promoter sequence (5-ACCACA-3'), and direct binding of RUNX2 to MMP-3 gene promoter region
was confirmed by ChIP-PCR and double luciferase report system. The invasion abilities of both MDA-MB-231
and BT-549 cells were significantly increased after RUNX2 overexpression, and these effects were abolished by
simultaneous down-regulation of MMP-3 expression (all P<0.05).

Conclusion: RUNX2 enhances the invasion ability of breast cancer cells possibly by regulating the transcription
of MMP-3 gene, and the patients with high RUNX2 and MMP-3 expressions may face a poor prognosis. RUNX2
may be a potential target for the treatment of breast cancer.

Key words Breast Neoplasms; Runt-Related Transcription Factor 2; Matrix Metalloproteinase 3; Neoplasm Invasiveness

CLC number: R737.9
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TR & — B DR R . RA B R
KA RARIE R R R 5 B I R
AR R R, o DU R B L
5 AR E R AR TR BT i . RuntAHOCHE SR 12
( Runt-related transcription factor 2, RUNX2)
R B2 112 E BB 40 i o3 Ak 5B R, S 508 4 i
SRR (ECM ) T 98 AH OC B R 4% 5 1, ok
55 R R R VDA OGS B 4 JE R 3
( matrix metalloproteinase 3, MMP-3) fEH
RUNX2HJ LSRR, A LI Z M ECMIES", &
MR8 | R R,

LB 7 & LR UNX 2 77 38 55 MM P 52 15 i 5 1)
Fik, WMMP-9, MMP-13"""", {H4 ERUNX 2
W FLIE TP MMP-3 R B O ST AR AT BR . AT
B 2 — L HRIFRUNX2 R 3K KX MM P-3 3 [H 5 5%
AR5 We) B AL, D LR Y B )35 T A 5 4 2
TETE R PR BE A

1 AR5

1.1 FEZERXF 54|

FLIR A EMDA-MB-231., BT-549 81 AR
B 293 TN FATCCAI L% ; Opti-MEM .
4 ML . RPMI-1640L0 &2 DMEM 5 4 85 57 5
FEEGibcoN Tl ; Lipofectamine 2000 Wi S
I F & L & Platinum Quantitative PCR SuperMix-
UDGIAH & T X E Invitrogen/s Al 5 & F & 2
WA B4 T AR ; RUNX2, MMP-3Hiik
Santa Cruz/ &, B —actinBU R T EE Abcam
A5 T4 DNAGESZME . BRAVEA DB Hind TITH
Xho 1fiff . GeneJET Plasmid Miniprep Kitik 57 & 1
GeneJET Gel Extractionififl| &4 F & E ThermoZy
Al BZEMMDH-5a . PrimeSTAR Max DNA
Polymerase, DNA Markerd H H &K TaKaRaZy
Fl; Dual-Luciferase Reporter Assay Systemllf H
Promega/y m) s e {0 5 G g2 L v R & A 56
Millipore/A\\ﬁJO
1.2 RUNX2 8 MMP-3 & E # [ % Z A K iz &b

¥%4TF (DMFS) WAEYERFEN

FlFHcBioPortal 4R JE ( http://www.
cbioportal.org) M HEBreast Cancer ( METABRIC,
Nature 2012 & Nat Commun 2016 ) 455 Hr
1 9027 ZL R 9 & % LU P RUNX2HIMMP-3 mRNA
KT8] A 6k EKaplan Meier PlotterZ{#E %2
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( http://kmplot.com/analysis ) "~ 3% Z| i 9 i
TN R IR M EFER, A ERRAES
5 8] % & (http://kmplot.com/analysis) s Y
5B 22Tk Chttp://www.cbioportal.org; http://
jaspar.genereg.net; http://kmplot.com/analysis )
0 FL AR TP RUN X 25 MM P-3 4 A1 56 v 7 i3 8 1
X 45 A B AR SF P 81 DL KA 2L BRI 8 % T 5 DMFS
R S
1.3 £BREEHLTIE (ChIP)
FEMDA-MB-23 14 jfd rf 5% YL 45 47 His i 25 19
RUNX 2t F ik ki, JFHHishilkRe LG T
RUNX2%5 & 0y 3 R 20 )7 41 . W8 ChIP-DNA
eI A Gene]JET PCR Purification Kitid#
Gaifk . 5k E A (NCBIF Primer Blast)
Wiy s wFEs (MMP-33E RN B3 71X ),
Sl BT A TRARAA AN, PCR
S I FR B R 6 S LUK A3 BT RUNX 2 X MMP-3
JA 3 TFDNARF B4 & . ChIPol ¥ by 3 .
5'-ATA GGG ATC TTA TTG C-3', FlFF .
5'-GAACATCTTGGGAGTA-3"; 25 (X IR 5|4 |- 3%
FF5l: 5'-GAA TGT TTG GAA ATG GTC CT-3',
T#EFES): 5'-TC TCTA TGC CTT GCT GTC-3',
PCRJZ B " SR BN ChIP DNA . KR N .
10 x Buffer 2.5 uL, dNTP (25 mmol/L) 2 uL,
Hr, EFWHSIY (10 mmol/L) 0.5 uL, DNA
2 pL, Taqf§2.5 U, #h7E/K %25 pL. PCRY M S
. 95 CHIZEME4 min; 94 °C 30 s, #idiE KiRE
30 s, 72 °C 30 s, H37TMEH; 72 CHEMS min,
P & BB PEEE I UK B R, 7R R AT
MELRUNX2ZEMMP-3 5L H )7 8 7 X P 51 02 & A7 1
eV

“H I o

1.4 HRaE. qRT-RCR #1 Western blot

Ay I AE S Y T siRUNX2 . RUNX23T %35 i
FAIMB-MDA-231 & BT549 41 ig H- 32 IRNA, fifi
FH 30 7 S 50 G0F Pr B2 U RN A 4% e DNA
Bt J5, it qRT-PCRAEM T 4ERUNX2 4L # 5 1)
MMP-3mRNALILKF- . RUNX2H) EilE5| )7
5. 5'-CTC TGC ACC AAG TCC TTT TAA TC-3',
T EIHMFS . 5'-AGG AGG GGT AAG ACT GGT
CAT AG-3', #E)¥4: 5'-TGC CTG GGG TCT
GTA ATC TGAC-3'; MMP-3 il ¥ /% 51 .
5-TGC CCA CTT TGA TGA TGA G-3', Fifgl
PF5: 5'- GTT GGC TGA GTG AAA GAG ACC-3',
WA FES]: 5'-GAC AAA GGA TAC AAC AGG
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GAC CAA T-3', TagMan PCREZJWVIKZ : 10 pL
SuperMix, 0.4 puL Rox, 0.6 pL EF##514%), 1 pL
e DNA, JZK#hZE20 pL, PCRZI&54: 95 C
WAE30 s5 95 CAE1E30 s, 65 C (RUNX2) &
57 C (MMP-3) #Effi30 s, H40MPEI . LU
GAPDH AW S, H27**“MH & H A3 A A X
FikKF,

SR Y T siRUNX2 . RUNX2:t 2635 Jfkr
MB-MDA-231 K BT5494i 1, PBSMyE2ik 5 & T2
B vk B 24#30 min, BJS, 4 °C, 12 000 r/min
B0 15 min, W B THEPE dk 4T & 1 Bk
JEMGE . 10% SDS-PAGESY B & (5, 5%t
FRAWE R E A h, W HHBIFBE—PL, B-actin
(1:7000) ., RUNX2 (1:1000) ., MMP-3
(1:1000), 4 CHHEMWE; TBSTUE3 K
(7 min/IX ) JEERPEE P01 h, FHTBSTHERE3 K
(7 min/¥K ) , MMAECLAYE T AERG TR WER .
1.5 PCR ZE# 15 HA DNA R B R 4t

DL B 4 f B ZH DN AR B4R, 38 HIPCR %
PG MMP-3 3 K 4 & 25 5 7 91 LA K 28 18 BRO 5
M R BRI G F X H SR . WK 5]
Yypas F X ESEF ). 5'-GGA GGT ACC CTA TTC
TGC CCA TGA GGT TT-3', FiiFEs: 5'-GCA
GAT CTC TGC CTC CTT GTA GGT CCA A-3'; W
WA FRUNX2ES & A 519 L EF 515 -GG A
GGT ACC GGG CAT CTT CAG TCAT AGG G-3'
THFFFH15'-GCA GAT CTC TGC CTC CTT GTA
GGT CCA A-3'. PCR Wy N 551 : 98 CHiAEPE
3 min; 98 CZEM10 s, 60 CiB k5 s, 72 C
FEMLS s, FHISADIEER . PCRAY AR & -
2 X PrimeSTAR Max Premix 25 pl.; DNA 2 pL;
. RS 1 uL; KANES0 L,

1.6 MMP-3 ERFE#hFRAZHBBRSERRA

HE

o FH A S5 0 R A Y DTS Xho TAIHind TTTXT
PGL3-Basic UL L& B IR 8h 3 K Be e A7
XUEFEI R N o V9137 CoK B, B b e i
HLUK IR W B 0y Be i AT DN A2l 4G, (R B R
T4 DNAZEEEPGL3-Basic A il ADNA H
B, TS RN Y E T4 CiERER. bR
10 nLEYEE~ Y A 120 pLRZ A4 DHS o
i, WK ERCE 30 minJg, 42 CHIKIE0 s, FRIK
BTUKE10 min, M, B (TERTERPoM)
LBAYIEF 31 mL#HATIRS), JFHE T37 CEFEL h,

© WA )T i [ & F I F 2P H

WH100 pLiRIRAE S 2 N5 R PUELB A (78
37 CHRE B &SRR ) o B4~
WA IMA R TR IR AE37 CHESI12 h, Sl
WPCRYEE (RMARRFL.5) , B 3C5% 8 i i
0% A b AT A MER AN IR TN R S, T 4
JO7 FH U CSCHE PR 20 90 Y6 25 5 N C B IR T 35 149 i3 3 7
DX, X ep A v R e B 91 1) T 1
1.7 WS RBGFENE

Z MR R UL A, 8 2 241 MR R G XL
k24 him, EERFLNKEFREE, PBSTEEMI,
LNERM100 LB, %I S120 min 2 75
2 BEIRWH10 pLAM =Y 550 pLIgy ikfr
BA, R KR POE R BEYERE S AS0 pLiy
Stop&Glo Reagent, Fillig & 2 R BTG, A
IR 7 O 2 I Y LA
1.8 Transwell 3£3§

ﬁf’ﬁﬂ%Matrigel Invasion Chamber ( BD
Biosciences/N T ) MA=20 °CUKFA A E 4 °Cid Tk,
H50 mg/L. Matrigel 1 :8Fi B #E Transwell/NE
IR L2, 37 CREFRFES hili HgE [
ZIE A otE EEAT EHIAS00 wLI I 5 57
B, RIETCE T37 CCHEFRAA2 ho IR MARFEBR I
TEPMEEFRE, TERMATS0 pnLE20% 07 1)
Witk BRI AN, ZkAE)E 1 000 r/ming
5 minFE LR FER, HIPBSHE1~23 , JHJC I &5
F% T ) 20 B B A5 % 104/ m LAY 2040 D B
500 pLanfE R ZZIE A %, BEIRY, &
IF WL ¢ 4 Jif 2 2ok /N & AR 2B O o /N E i AR
ZNOBEL LR, Z )5 R H 4R 4% H
R EEMM30 min, FHGiemsa¥ ik X 40 g ¥F
T, ™30 min, WAKMPPE, EERXA, HITI
JAR 0 A NPT N e R o DA S D N X
BT WS oE i LA e e A, Bl AL A 5 AL
LGRS R i) 1%
1.9 FitZF4bE

SPSS 21.08 A T Geit*# 5307, Transwell 525
KIS AEAR RS, P<0.05 N 2E R A G ¥9E X,

2.1 RUNX2 5 MMP-3 %A ZLiR7E£E DMFS
PR
1 902 Ji % P 2L AR g8 F8 3 b g 4 4
RUNX25MMP-3/mRNAZKFEIEA K (r=0.3042,
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P<0.000 1) (E1A) o Tj?Kaplan Meier Plotter%§
i, RUNX2E{MMP-3{K %k HFHAIDMES (2@

thek ) B E TRUNX28EMMP-3 5 £k B E (4
sk ) (P=0.034, P=0.013 (K®1B) .

. =] 904 r=0.3042 RUNX2 (232231_at) MMP-3 (205828_at)
- * P<0.000 1 1.01 HR=151 (1.03-2.22)| 1.07 HR=1.28 (1.05-1.55)
2T . ey SN
| hd 0.8 .| 0.8
_"Hg _ e \-\-T_ﬁ-\-\_'_\
= s 0.6 0.6 S
£ gd <
= 0 (.41 0.4
= 0.2-_@@ 0.2-_@@
% 6= 00d— m%zk)_\. . . 004~ IFJ%EJJ_\. . .
= 50 100 150 0 50 100 150
L] L] L} L | T 1 H{“‘Eﬂ (H ) HTJ‘]‘ETJ (H )
4 5 6 7 8 9 10 K35 212 145 40 2 L&k 838 605 262 50
RUNX2 mRNA FHX} ik i A Ik 452 306 141 12 5%k 836 563 258 43 B

B HEERSSHT A

Figure 1 Database analysis

RUNX2 5 MMP-3 7EFLHRE PARDCHE T s B: RUNX2 15 MMP-3 7EFUIE 45 15 DMFS A
A: Correlation analysis of the relationship between RUNX2 and MMP-3 in breast cancer; B: Correlation

analysis of RUNX2 and MMP-3 with DMFS in breast cancer patients

2.2 RUNX2 ®] # #F MDA-MB-231 4§ f
MMP-3 ik 7K F
qRT-PCRZR 7, THERUNX2/5, MDA-MB-231
HIMMP-3 mRNAZKEFi# (#P<0.05) (FE2A) .

EHRIBACEHE T, M JRRUNX 2 Rk
kLG, MDA-MB-2315BT-54940 i P RUNX2
HMMP-34 &k K PP E EiH ($%P<0.05)
(EI2B) o DL EZ5RAUES:, 7EMDA-MB-23141 il

Western blotfK 45 R B8, TILRUNX2)F,
MDA-MB-2315BT-54948 i F RUNX2 FHIMMP-3

FPRUNX2/K 0] DL MMP-3 %3k .

157 1 SiRNA
SIRUNX2#1 MDA-MB-231 BT-549
siRUNX2#2 P<0.05
P<0.05 0
i L0 0 ! 5 g % 5::? I3l %u? S|
X 7 & £ & > & >
® i = z = = ® 5
& = - = Moo=
Z 05
] I
0.0
e e oo [ - - -

B2 RUNX23f MMP-3 R X B MM  A: qRT-PCR £ I #% 44 siRUNX2 ) MDA-MB-231 H* RUNX2 5 MMP-3 mRNA;
B: Western blot frill 2t siRUNX2 J¢ RUNX2 s 3K kL /5 MDA-MB-231 55 BT-549 4iJigr}* RUNX2 15 MMP-3 & [ 41k
K-
Figure 2 The effect of RUNX2 on MMP-3 expression A: The mRNA levels of RUNX2 and MMP-3 in MDA-MB-231 transfected with
siRUNX2 detected by qRT-PCR; B: The protein levels of RUNX2 and MMP-3 in MDA-MB-231 and BT-549 cells transfected with
siRUNX2 or RUNX2 over-expressed plasmid detected by Western blot

2.3 RUNX2 ATl 5 MMP-3 EEBZhFFIIES
W A Y B 2E M IR MM P -3 % s i 4R A
M EWE2 kbR s FIXFS, KBMMP-3)5 81

PP AFERUNX 225 A7 45 (5'-ACCACA-3")
(®3A) . FIHChIPEL U /EMDA-MB-23 1 40 Jitg v
PEATIIE o R FH R R AR vk P A HisAR 25 I RUNX 2

© WA )T i [ & F I F 2P H
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o FE A TR MDA -MB-23 1408, FF I Hishiik
SRS S TRUNX2ES SN B s T, 2
Jei #EAT PCR S RN B g A 58 i L 9k, 2 BTRUNX 2

XMMP-3J2 31 FDNAF B Es& . g5 BoR, 17F
MDA-MB-23140i8 v, RUNX2A] LI 5MMP-33: 4
Ja s TR PlgEa (E3B) .

Candidate RUNX2 targeted genes

Genes Location related to TSS Putative RUNX2 binding sequence
MMP-3 —1181/-1174 ACCACA A
MDA-MB-231/RUNX2-His
Promoters

MMP-3 promotor

~1181/-1174 |—>
O MMP-3

+1

O Putative RUNX2 binding stie

E 3 RUNX2 5 MMP-3 18 3¢ 14 54 iiF

MMP-3 (~1240/-1033)

MMP-3 (-35/+114)

Anti-FLAG

B

A: Jaspar T RUNX2 £ MMP-3 & [R5 8l T X (9 45 5 47 #5; B: ChIP 52 55 4

RUNX2 5&ADELZ RUNX2 456 73111 MMP-3 £ 55 87 X 45 A4E H

Figure 3 Verification of the correlation between RUNX2 and MMP-3

A: Predicting the binding site of RUNX2 in the MMP-3 gene

promoter using Jaspar; B: The binding of RUNX2 to the MMP-3 promoters containing or lacking RUNX2-binding sequences assessed

by ChIP assays

2.4 BEhFRYEEWEE

it — R, ME S A S Z RUNX2ES &
B MM P-3 )5 8l 7 X W i 45 ki . 293 T
ML LI DNAH B, @ PCRIEFRIGEMMP-3
Ja s FIXDNA R B, B R 1.5 %35 s 05 58 1% i
VKOS HAEATRE I, AT LT R AR Ak AR A 2
B, SR T 601 bpHil 346 bpht, HRE A

M 1 2

2 000 bp
1000 bp
750 bp
500 bp
250 bp

100 bp

B4 MMP3EEEERUNX2EEFIBHFRRES
B %f B8 PCR ¥ 1 7= 4 B8 ik M: DL2000 DNA
Marker; 1: /& RUNX2 %54 {7 s MMP-3 JE (8 i 3l
F PCR 7“#J; 2: % RUNX2 45407 £ MMP-3 JE[F 5
ZF PCR 74

Figure 4 Electrophoretogram of PCR amplification product

of the promoter region of MMP-3 gene containing
RUNX2 binding sequence and its blank control

M: DL2000 DNA Marker; 1: PCR products of MMP-3 gene
promoter containing no Runx2 binding site; 2: PCR products
of MMP-3 gene promoter containing Runx2 binding site

© WA )T i [ & F I F 2P H

7 EL R 02 W T P AR R DN A R Be O i i 1Y
HAIDNAF B ([&14) .
2.5 EARMHNBYIEE

0 Ao B i MR O I P Uk X L 2 TR 9 AT XU )
B, SRR, wkERBS H R BE T
FIRN—Z, WL FIW R A IER (K5) .

5000 bp
3000 bp
2000 bp
1500 bp
1000 bp

750 bp

500 bp

250 bp
100 bp

Bl5 ImAEMERABEANEIYIEE  M: DL5000 DNA
marker; 1: 25 HXTIEFOR B P45 2. & RUNX2
SO SO D))

Figure S DNA plasmid identified by restriction endonucleases

M: DL5000 DNA marker; 1: Double

digestion products of the empty control plasmids;

digestion

2: Double digestion products of the plasmids containing

RUNX2 binding site

http://www.zpwz.net
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2.6 RUNX2 m[iA¥ MMP-3 3 e R fir st = iE 14
¥ S5 ARUNX2EE G (7 S AIMMP-3 )3 3h T F
G 5i | pGL3-Basic ik, HEpGL3-MMP-3 J&
Hozs 0 BREEO RS kL . Wt siRNATLBAMDA -
MB-23 12400 hRUNX2J5, H2 9% JpGL3-
MMP-3 AL, [ B 5% G 23 1 otk A o % R, 30
DI F B R G A S BT SR . EDLER
RUNX2Z ik 40 i H pGL3-MMP-3 %5 & 3% (K T
SR (K6) , IESCRUNX2AERSIE #EMMP-3 )3 3
T e SIS P
2.7 RUNX2 1 MMP-3 i$ RiZ R it FLIR B AREZR
Transwel | J5 35 & I 240 M (4 1= 22 68 J1 & 8EL,
RUNX23d K MDA-MB-231, BT-549 5 X} & 4
JLAH EE A= 22 RE 0 3G, T Rl B TR MM P-3 3k 22
J&i ., A FRIKRUNX2 M 9 Fh 40 i 42 22 g J1 B (33
P<0.05) (K7) .

23 AR

Invasion
BT-549

MDA-MB-231

RUNX2

0 XA siRNA
0 siRUNX2#1
I siRUNX2#2

6 RUNX2 3t MMP-3 &3 F R it i Bukide Rid 1 #m
Figure 6 Effects of RUNX2 on transcriptional activity of MMP-

3 promoter luciferase reporter plasmids

RUNX2+siMMP-3

E7 RUNX2 F0 MMP-3 it % %t 2L AR 4R AL (R 22 48 11 RO R0
Figure 7 Effect of overexpression of RUNX2 and MMP-3 on the invasion ability of breast cancer cells

3 it i’

FUMR R 2 Ve WA B R 2 —, R
VW 6T KU PEAG T 4 BUR RCR R,
{EL B AT SR A W] 8 0 o LR 9 i A O
5 98 e RO 5 e R R RS A O . LI

© MR IT F EHFFNHFEIH

i 6 5 3L IR & AR R R R OC 1 4 F 8t AR 2E
s, X TR SRR T KBS )R R
I, KR RAZMAEDGER¥:S L, &
PR AR R H H LR RUNX2HIMMP-3 mRNAJK
FRIEME, HEEIARUNX2EMMP-3 44 BA
B MDMFES ., #E— 5 1 5 F 5 ) 2% 90 E 50,
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