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EARIMERIR B HEAE P T ABMPIXT A FLARE
SK-BR-34HpaiE%E . T #0520y K EH o] ge#l &l

FEE T % A4 F4AE KIZE X & EEEH K BT
(PR B A2 W PR 6 1527 0 5 005635, T 400016)

HE ARSI E T B MIRE T, RARNAIBA TRATHALALEY
9(bone morphogenetic protein 9, BMP9) & I 3+ A FUAR & SK-BR-3 4 i 38 74 | iE 4% 49 %5 7% B 7T BEAUH] .
A Transwell-)» & % %= & 41SK-BR-340 L. & % }g /% - AARFP &9 &f F8 28 SK-BR-3/RFP4m s R 4 IR
J& 7 AdsiBMP9#% 52 3528 SK-BR-3/siBMP9 2l it o 5| 55 AE B E R HS-5 48 JiL 18] 4 2232 s, MTT3E
A F . RIBRAA L. Transwellif # 52 164 #1400 T A BMPIT SK-BR-348 i3858 . iE #5469 %)
#f); RT-PCRA=Western blotikx 42|48 % B T4y Tfb., 2R BT, £ HRIKEA F, SK-BR-3/siBMP9
20 69 BMP9 2 2 1K T 2+ B £8(P<0.05); T #ABMPI T A 24 ¥ SK-BR-3/siBMP9 41 fitl 3% 74 (P<0.05),
SK-BR-3/siBMP9 4@ ftL # X JR AT~ F . F JE 40 Je 40 4.8 2 H 3 (P<0.05); SK-BR-3/siBMP94H o
MK el A K B F(VEGF). 4 %2042 4 %k B F(CTGF) mRNAA= % & & 343 8 % Hif(P<0.05),
Western blot#s & £ 7p-AKT S % FiA(P<0.05). %k, 5 4B04IR5 T, FHBMPIA L TR it
AFUAESE SK-BR-3 4m 3 78 Bt 45, HAR FIAUH] 7T 65 LA VEGF. CTGF& XA X, HiX AN AT
#& 7 A PI3K/AK T8 3464 3807 .
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Effects of Down-regulating BMP9 on Proliferation and Migration of
Human Breast Cancer SK-BR-3 Cells and Its Possible Mechanism in

Simulated Bone Microenvironment in vitro

Chen Yingying, Wang Wei, Liu Yuehong, Wan Shaoheng, Zhang Zhihui, Wang Ting, Wang Jinshu, Zhang Yan*

(The Key Laboratory of Laboratory Medical Diagnostics in the Ministry of Education, Chongqing Medical University,
Chongqing 400016, China)

Abstract To investigate the effects of siRNA-mediated down-regulation of human bone morphogenetic
protein 9 (BMP9) on proliferation and migration of human breast cancer SK-BR-3 cells and its possible mechanism
in simulated bone microenvironment in vitro, SK-BR-3 cells as blank group, SK-BR-3/RFP cells infected with ade-
novirus RFP as control group, and SK-BR-3/siBMP9 cells infected with adenovirus siBMP9 as experimental group
were indirectly co-cultured with human bone marrow stromal cells HS-5 with Transwell chamber. Effects of down-

regulating BMP9 on SK-BR-3 cell proliferation and migration were investigated by MTT, wound-healing test and
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transwell migration test; The expression of related factors were screened by RT-PCR and Western blot. The result
showed that in the co-culture system, the expression of BMP9 was decreased in SK-BR-3/siBMP9 group (P<0.05);
Down-regulating BMP9 could promote the proliferation of SK-BR-3/siBMP9 cells (P<0.05), and the wound-heal-
ing rate and the number of migratory cells were remarkably increased (P<0.05); Compared with the control group,
the expressions of VEGF and CTGF were significantly up-regulated at mRNA and protein levels in SK-BR-3/
siBMP9 group (P<0.05), and Western blot showed p-Akt was higher than the control group (P<0.05). All together,
down-regulating BMP9 can promote the proliferation and migration of breast cancer cells SK-BR-3 in microenvi-

ronment of bone metastasis, which may be related to up-regulating the expressions of VEGF and CTGF, and PI3K/

Akt pathway may be involved in this process.

Key words

FUIR I 2 2P d B W B R 2 —, TR Z K
ERE IR, TS K — RAVEEE I, TS
7%, BOLE . FAE18894F, Paget S it 1 & 4
i s RS A Rte S 1 T R i ORS ) R T e
BEHIAHEAEHT . A LA R o0 &R, FUR VA o M
Bl 5B MR REY). BT B a0
FPTANNE. S AR, BT S MR 4n A BRI,
A58 2 T e R 4 L A A R DR RN 6 2R 5088, Iy L AE
AL A KA TR A R, L e 4 i A
B AH AR R, M-S B0E B . EiXLt
FHCELAE FE o, V6 PR 0 5 L i L 0 S e A
LA 78 5T 20 P RSB S A DIAR O, L e 4
e 7] 70 57 40 i B 24, 18] 78 JoT 40 i A1 R
SEEN A VUL S N = 2 A

H % & K £ HE A (bone morphogenetic pro-
teins, BMPs)/& — 41 7] 5 3 & 1 BCH B 5 1 7
WYEH A, BRBMP1AE, Hop R TR A K
“F-B(transforming growth factor-B, TGF-B)iE 5 &
B L. I AR SR R IIBMPsth 2 5 R A K. a1k
R Z P A AT A, BT, BMPO A A 2
BMPs S H BSCE A FH B s A R 57, B, T 9
B A SCHR AR FBMPO ] DL HE U1 55 40 A 1
FAS, S BT A B 4 ) AR R 2R BT R,
1l B P JRE A0 i 4 G ST R, (HBMPOKT L i i 1)
WA BT SR> o A SR Hi BRI 9T R BN, Ab
PR EBMPORE 101 i) 7L i A MDA-MB-23 148 g (1) 4=
K. B RES VBB, I 6e ) 2L
21 5 - R O M ) AR ELAE R Dy Tk — B
B ABMPOXS FL i B AR FH, ASHI 78 40008 FI P U5 4k
BMPO & %1% 19 A\ 7 IR 9 SK-BR-34H g 29 F 78 X
R, M2 B PHOR, 64+ PEBMPIR = 4 ik

bone morphogenetic protein 9; breast tumor; bone microenvironment; co-culture

I 5 I B YL SK-BR-341 Jit i B L BMPO) K IA, If:
5N B EEL T 20 R HS-SH AR A L RE R B, B AE
PRI BMPOAE 7 i B 17 B8 S 58 Hh 1) AR A D,
RN T R 5 R 10 7 A AU T K
HHR T #E s B e S

1 MRER*E

1.1 #%

111 s igmad  NEBERRAIRAS-5H
5% [ A SRS R M) B A7 IR (ATCC); N 3L i gee 40 M 2
SK-BR-3. 9% #5 AARFP H 3 [E 2 N &F K24 1
Je S5 3 RT3 ) | 2045 2N, B 7 AdsiBMPO HH EE K
PR R R A 6 I 2 e A S = ) 1

1.12  EZ&KHA) = FE U DMEME; 77 W H Hy-
clone’A #]; fii 4 175 W H GibcoA 7] ; Transwell/)
% E Millipore 2 7; MTTR 5% H Solarbio 2 7 ;
37 & W H TaKaRa A &5 51 H1 € AW T
FRORIE)A PR~ F] G B Western blot A2 25 H i 2 HX
IR B _F#g 35 = KA #]; VEGFHUR . B-actin
Pi R H Santa Cruz/A #; CTGFPL 14 1y H Abcam
Al AKTHUMAR RIp-AKTH /A [ Cell Signaling 24
H o

1.2 753k

1.2.1 #mfesEsc  SK-BR-34HM. HS-540Mu43 7 H
£710% Hyclone }210% Gibcofi 4 IfiLi% ) FH B DMEM
R IR IR IR, N3 100 U/mLE 5 2 1100 pg/mLAEH
o YR A I T0%~80%I, FH0.25% B AL,
FEAR, B T37 °C. 5% COL 4N it 746 Hh B 9%
122 RApFRhFEAEERAEZZS  JSK-BR-3
M2 1.2 10°/FLEEFT T 7S LA, 8 hs 4 I BE, i
N B 3 1x10" TU/mL ) AdsiBMP9 5 AdRFP &
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0 IR #50.3 pL/FL B 2% JLSK-BR-341 iy, [7) i 4%
HS-5241f14%1.0x 10/ = Fh T Transwell’h%E . 8~12 h
FEHS-541 B I5 B J5 , % SK-BR-341 il ATHS-541 g 1)
WO e e A 55 78 2L, B Transwell/D = B H: T /5L
BR b, LR FRT G . LR TRk R B TR T, IR
I3 15 K YL36 hJE 1F 58t BB T W 500 F IR YL R,
FJLREFR3 K 5 $R BN = SK-BR-34H Jif Y S RN A FI
T, JHRIAE, DEBEILAE 0.4 pm, BN ERE
AHHLIEE . 526 4 SK-BR-3/siBMP9+HS-5, X fH 4.
SK-BR-3/RFP+HS-5, %% 4 4H: SK-BR-3+HS-5.

1.2.3 MTTEAM 4a 38 78 4% % AdsiBMP95
U520, AARFPRHMEX MR, 25 AT IR =4, H4
BN FATFL. i FE1~4 dJF 20 BIK MIMTT, 43t
B R A R EUH, B AMTT(S mg/mL) 500 uL/4L,
AR LLE H4 h, L5 TR WAL EE TR, FALIMA
3.75 mL DMSO, E %18 2110 min & 25 S W) 78 40 V6 i
W BX200 pL/ LA RIS 2296 FLAR, 1T B Ik fe % 48 I
A K492 A A I - L IR ' %5 BE (D) A

124 XIJE I 4m IR &) iE A5 6t Rptsg
TRk 2 H SK-BR-341 M A 1A 80% 5 il A Jikis 22, 7]
If7E /N 2 i MHS -5, 8~12 WG R FE /S FLIR 1 35
%, A #IMarkerZ RIJR, PBSYE2VK, IR0 H7JE 1ML
THE TR, TBIE RS N, IRIYR IS5 A EE
W = A0 R 98 B, BRI . HS-54 T 6 1f 7
B AL, RN E BT ONILIR b, R IR A.
SYAIFE12 hy 24 hECH /S FUARCR A, 7EAR RIS m
BRREE . QIRE S 2(%)=(0 hkIJE % fE-24 hkl
IR T E)/0 hRIJR 58 > 100%

1.2.5 Transwell 5 3 4m f 90 6) iE 4% ¢ P s
FEAR & 2% 2H SK-BR-3 4 it FH Ji i v 4k, G I3 35

FRELE L K S 3x10°0 i 200 pL4H A B 0N
A B2, N E AT uLE20%/08 24 I3 1) 5 7%
B, FHREINEIL, T37°C. 5% COAF TR 9%
24 h, HUHi Transwell/N =, W Mg 250 2o /N = 8 R
TR AR, AR AT 22 R R M T A R e,
Gl R R Y (020 min. I AR 45 BE MLk HUS A AR BT
THZE IR H , B354

12,6 R4 F A B4t RS (RT-PCR)A M A8 X 2
A TrizoliF # HU 3L 1% 77 /& & H SK-BR-341
il S RNA, B2 pg i RNA X # 5% & icDNA, PA1 pL
cDNA A IEATPCR IR B, PCRE&AF: TilAE 494 °C,
5 min; 25494 °C, 30 s, 18k 52~58 °C, 30 s, %E{H172 °C,
30 s, 29~34MEFE; i Ja ZEA#72 °C, 10 min (5975
WD),

1.2.7 Western blot’ 48 &< & & T4k HRHIULE:
FER R SK-BR-341 i 2 1, A0l &8 (IR BE, i #4
AV F-20 °CIR1F. HL50 pgiE (1 L FEIE1TSDS-
PAGE&EIK HLUK, H4 75 85 5 I 8 IR A ik i s &
PVDFfiE I, 5% i A& [37 °CE 1.5 h, KK
SESF N —Hi(1:1 000) 4 °CHF & it 7%, TBSTH:
10 min, =& 3K 5 N B I S A0 B A i 1) 41
R ZFt(1:5 000) 37 °CHFE 1 h, TBSTHE10 min, H
B3 NN R B A%, A6 8 2. 1A 4%
i o

128 #Esit A sScieshar H A 3R, RT-PCR
M Western blot2% % 44 F Quantity Oneift 47 2K & 43 #7,
FHE 00 35 BRI BE AL P9 2 W' B A ) 38 B 22
FOR, Gt A NSPSS 17.0, K Fstudent'’s ¢4 36 K
Ji 2 W HHAT Ge i 22 0 A, P<0.05F R E R B E S

IEI- &

%1 RT-PCR3|¥IFFIR =K E

Table 1 Sequence of primers and product length

B S5 K
Gene Sequence of primers Product length
GAPDH Forward: 5'- CAG CGA CAC CCA CTC CTC-3’ 120 bp

Reverse: 5'- TGA GGT CCA CCA CCC TGT-3'

BMP9 Forward: 5'- CTG CCC TTC TTT GTT GTC TT-3’ 322 bp

Reverse: 5'- CCT TAC ACT CGT AGG CTT CAT A-3'

VEGF Forward: 5'- GAT GTC CAC CAG GGT CTC-3' 150 bp

Reverse: 5'- CTT GCC TTG CTG CTC TAC-3'

CTGF Forward: 5'- GCG GCT TAC CGA CTG GA-3' 170 bp

Reverse: 5'- AGG CGG CTC TGC TTC TC-3'
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2 HR
21 HEFAKRPAGBMPIRFSHH T

SK-BR-3AE M BMPIfIFRIA

P AU T A IR Y IR 7536 hE, JLRE IR
1A Z o 2 300 55 AARFP A SE2 56 211 97 7 AdsiBMP9AE
SK-BR-3H1 & L 30K — B, 940 H40%(E1A). 3
Br FR3K Ja $ B 3k B 9% 1k & SK-BR-341 il 1) A
RNAF1E 2 [, RT-PCRAEMRNAZK - _F 6 I 3 5% 57
A % & I SK-BR-3 /) GAPDH# ik 3 & — 5, SK-
BR-3/siBMP9+HS-54H [ BMP9Z ik i Z % T % 41
(P<0.05)(&1B). Western blotfE & [ /K - b it —
1IE S IR 995 B AdsiBMPORE A3 R4 T 1 SK-BR-3 Py I 14

(A)
1
(B)
BMP9
(322 bp)
GAPDH
(120 bp)
1 2 3 M 1 2 3
©

) R -

B-actin

BMPI[{] 1A (P<0.05)(F1C).
2.2 HIEFAZRPTHBMPIFKIL(RHSK-BR-3
YA pRE5E

B K R — BF 1) 50k FIMTT & W Ok 25
(D)fH, 3t 8% 77 Mk & 2 7 1 53K Il £5 SK-BR-3/
siBMP9+HS-541 ()D& 24(0.937+0.031), B & & T
SK-BR-3/REP+HS-54H(0.752+0.026)(P<0.05), TfiSK-
BR-3/RFP+HS-541 5 SK-BR-3+HS-52H,(0.786+0.028)
I 8 E M E R, Ui B SK-BR-3/siBMP9+HS-541. 1) 4]
it 358 B 2R A 2 3K B B v 6 I 2H.(P<0.05) . Fi4
&, SK-BR-3/siBMP9+HS-52H 1] 4 Jfu 384 Bt 2 th, I 3
T T IR (P<0.05)(E2).

“E ——
g ',
£s Esﬁ'ﬁ-‘:
Q‘a: % e *
5o oo —_—
+ -
Za
% P
& i
e
J T
2 3
Groups
0.8 1
G
o
£ = —
23 R
2 £ P
5= S :
ce SEE
£7 R
<
'\-'--.-:-;. =
2 3
Groups

A: AARFP )2 AdsiBMPOTE L % 9% 44 £ i SK-BR-341 Jifd 71 (1) #6145 (100%); B: RT-PCRA 1l % 2H 41 g H BMP9 mRNA[F)#i%; C: Western blot# il %
ZH 41 i FBMPOE H K % ik ; *P<0.055SK-BR-3/RFP+HS-5LL . 1: SK-BR-3+HS-5; 2: SK-BR-3/ RFP+HS-5; 3: SK-BR-3/siBMP9+HS-5; M:

DL2000 marker.

A: the expression of AARFP and AdsiBMP9 in SK-BR-3 cells of co-culture (100x); B: the expression of BMP9 mRNA in different groups was detected
by RT-PCR; C: the expression of BMP9 protein in different groups was detected by Western blot; *P<0.05 compared with SK-BR-3/RFP+HS-5. 1: SK-
BR-3+HS-5; 2: SK-BR-3/ RFP+HS-5; 3: SK-BR-3/siBMP9+HS-5; M: DL2000 marker.

Bl HiEFRE R P EHESK-BR-3MAMEBM PRI FRIX

Fig.1 The expression of BMP9Y in different groups of SK-BR-3 cells in co-culture



1630

WL -

-e— SK-BR-3+HS-5

1.5 *
—— SK-BR-3/RFP+HS-5
2 - SK-BR-3/siBMP9+HS-5
z .
5 _ 1.0
B
25
2 .
—é 0.5
o
°
@]
0.0 T T T 1
0 1 2 3 4

Time (d)

#P<0.05, 5 SK-BR-3/RFP +HS-5 L .
*P<0.05 compared with SK-BR-3/RFP+HS-5.
E2 #4550k R P TIHBMPIXISK-BR-348H
HEIERE SR
Fig.2 Effect of down-regulating BMP9 on the proliferation
capability of SK-BR-3 cells in co-culture

(A)

Oh

12h

1

2.3 HIEFAZRPTHBMPIZRIL{EiHSK-BR-3
MATR

KR SE A A M siBM PO SK-BR-34H it ## [ 3L F2
e JI B2 . 24 hJim SK-BR-3/siBMP9+HS-541 1 %]
JR A %(93.3%+2.8%) i 3% 151 T SK-BR-3/RFP+HS-5
2H(67.8%+3.3%)(P<0.05), i SK-BR-3/RFP+HS-541 5
SK-BR+HS-541(74.3%%2.3%) L & # 7 % F(&I3A).
TG % J7i 2 1¥) Transwell 52 56 &6 W -+ $EBMP9 & % SK-
BR-3Z I\ A1 3L F8 B8 7 (5 ma . TEAR A B T WL 4%,
SK-BR-3/siBMP9-+HS-54H [ %% i 41 i £5(121.0+4.3)
% 2% % T SK-BR-3/RFP+HS-52H(69.0+3.1)(P<0.05), i
SK-BR-3/RFP+HS-54H 55 SK-BR+HS-54(73.0+4.7) I

WE M Z 5 (E3B),
24 HIEFIXZRDFIHBMPIRIAE EIFHVEGF,
CTGFFp-AKT

LR IR3 dJE SR B TR 4R & FSK-BR-341 /il

3
A IR S 56 K 0 1603 B % 71(100%); B: TranswellSE 36 K Il 20 [ 3E 3% i 77(100%). 1: SK-BR-3+HS-5; 2: SK-BR-3/RFP+HS-5; 3: SK-BR-3/
siBMP9+HS-5. *P<0.05, 5jSK-BR-3/RFP+HS-5LL 4L
A: the lateral migration capability was detected by wound assay (100%); B: the vertical migration capability was detected by Transwell assay (100x%). 1:
SK-BR-3+HS-5; 2: SK-BR-3/RFP+HS-5; 3: SK-BR-3/siBMP9+HS-5. *P<0.05 compared with SK-BR-3/RFP+HS-5.
&3 #iEF ik R TIEHBMPISTSK-BR-34AAT R 85 AR
Fig.3 Effect of down-regulating BMP9 on the migration capability of SK-BR-3 cells in co-culture
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(A)
VEGF
GAPDH (150 bp)
(120 bp)
1 2 3 M 1 2 3
CTGF
GAPDH (170 bp)
(120 bp)
1 2 3 M 1 2 3
B)
P-AKT e —
AKT o cmm— —
VEGE @i o —
CTCF e e i,

Relative expression of

Relative expression of
VEGF mRNA

Relative expression of
CTGF mRNA

1.0 *
—
3
Groups
1.0
*
0.8

0.8
* *
0.6
* E E
£ < = =
2 044 = £ =
2 = = =
0.0 1k = = —
1 2 3 1 2 3 1 2 3
p-AKT VEGF CTGF

A: RT-PCREG I 3L 8% F7 44 2 Hp - 4ISK-BR-341 U VEGF. CTGF mRNA 57K F; B: Western bloth Il 355 75 4k £ % 41 SK-BR-341 it VEGF
CTGF K p-AKTHE HRIE/KT; *P<0.05, 5 SK-BR-3/RFP+HS-541 L5 . 1: SK-BR-3+HS-5; 2: SK-BR-3/RFP+HS-5; 3: SK-BR-3/siBMP9+HS-5; M:

DL2000 marker.

A: expression of VEGF and CTGF mRNA level in different groups of SK-BR-3 cells in co-culture by RT-PCR; B: expression of VEGF, CTGF and p-
AKT protein level in different groups of SK-BR-3 cells in co-culture by Western blot; *P<0.05 compared with SK-BR-3/RFP+HS-5 group. 1: SK-BR-
3+HS-5; 2: SK-BR-3/RFP+HS-5; 3: SK-BR-3/siBMP9+HS-5; M: DL2000 marker.
[El4 RT-PCRFAWestern blot4&il| 1% 77 4 7 h £ A SK-BR-34 A HE X [ F3RiE
Fig.4 Expression of the related factors expression level in different groups of SK-BR-3 cells in co-culture
by RT-PCR and Western blot

) S RNAFIE & o RT-PCREEMRNAZK “F-_E &
WBE . TR AH G R AR 4k, 45 3 UK, SK-BR-3/
siBMP9+HS-541 ] VEGF } CTGF & % ¥ - T-SK-BR-3/
RFP+HS-54H (P<0.05), 1M SK-BR-3/RFP+HS-541 5
SK-BR-3+HS-54 ¢ & 3% ¥t % = (J&l4A). Western
blotfE & [ /K ¥ _E A& MISK-BR-3/siBMP9+HS-54H [
VEGF K CTGF 1 & % 5 T X #f 21 (P<0.05)(Kl4B).
[F] B Western blot4h % i 7~ 75 2H 41 fR AK TR 1A — £,
i SK-BR-3/siBMP9+HS-52H () p-AK T 3 1 T &
ZH(P<0.05)(&14B)s,

3 Wig

BMPs/& — 4 0] 15 5 5 4 40 1 48 i B8, BA
H 73 W 555 4 Wh IR QA 1 1 5 % el A a2
ML AE KA BT 78 R BUBMPSEAR £ i b S Rk, 3
JIRE A L B IR 2 —, R BT, PR AR
HEBMPsHI K FR AL T A HT B . BMP24l
1) L e 4 0 ) 1 B AR S B A2 280, BMPAAE,
AlE R EHMMP1ATCXCRA ) 28 IA (i 1t 7L i e 21 i
(4= 2804 BMP7 55 7L B b 57 20 B 1a) [0 Jo3 40 B 1
A K, I FRIEBMPTR] L 2 28 68 )1 Jor
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R 11, i BMPOZ B H 1R H % 5% I BMPs %,
G, RV, SBMPOXT FL I /R AR & 5D

FUIRIE N S B BB, . PSS, DIEd
SR W, BOUER G . R B E b i 7L e 4 i 4y
WA FRCR 55 IR 3R A G B 1 (PTHP) 1T LAH 35 9F 8
TEE TR R A PR, R T A e A i 4
I3 A0 R (RANKL) S A4 B 20 i 3 i W i,
B R SORE TROK B I TGF-BA5 X A B4 ) 3 7L e 4t
M= A G R, P I A . 1L
(100 B B I A ey e 7% () 3L e 0 PR B R A kBRI T
R IO SR, TE BOB IR, 2L B e 1R
T TR T A B 1 B0 25 S 17 g I P A
B EABE 78 R R, 7 FLIRSE e B8 A B b AR Rk
(FIBMPO it 1 -1 L it 4 o 5 -1 i 22 J 4 B P A T
VEF, a3 1) 78 57 40 M S 704k, S0AR S 56 FUR)
AR A LB TR R S AL TR B, AR R BR
(1 1 JE 3 — DR FL T T A YR PEBMPOFR 1A 42 15 e 1
FH T L e () 38 5 B S F% AT 5% T 1 PR A, 9
WP ER AL AT REALH .

iR e AR 2R I R R — A 2 AR AR N 2 00
AT R, SR, B, ERELZ AR
THEVIM G, AU FCEIMTTI R, KR 25K
Transwellil # SE46 R ILAE LR 770k R b, TN R
PEBMPO ] DL R A 1F FL 17 68 SK-BR-34H Ay (1 34 58
K it . BMPOE E i i & # fIBMPs/Smadfs 5
T P R A A ) A Dy el 8 T I AE £ 8 I PI3KY
AKTIE B R AEAE ), ©F CHRRIEBMPYIH I~ 1
PI3K/AKT/E *5 388 3% 411 i) - PA) 988 441 ffw 1 38 B AN A5 28
fiE J7R0 T ASHE 9T Western blotZh 5= R, fF 3% 5
A Z i, LR SK-BR-3 41 il P Y5 1 BMPOHH fig
FOEPIBK/AKTIE B, ffip-AKTHE 3% 1. VEGF&Z
MR AT A K FPDGFF R K 2 2 —, 58
AR L AR R VI AE G, R AR S 1 (i a3k 41 A 1 3
FOEREIIRE . A WFFUESE, #ath R 72 5 0 A A=
T-1(CXCL12) } % A CXCR4S 5 1 FL IR 5 7%
M B B 4 Wk (I VEGF2Y, PTENGE id PI3K/AKT/
VEGF/eNOSI& 1% 5 il [ g 1f & 28 B * . CTGF 2 Rf)
ZI) L B I CON SR e B 0 2 —, & TGF-BI¥ T Ui
A, A BAAR. BRI TR g 5
T IRE. WF 7R 52, CTGFLE FL IR b R iA,
- fit 5 M LR 68 41 B 38 B RN #% B8 0™, [FIRA R
T 7F BT 96 40 2 A 30 1 PI3K/AK TIE #% 7] '~ TGF-B

M FHICTGFIMFRIEP . AT 75 FIRT-PCR I West-
ern blot/EmRNA K 85 H/KF Al 275 HL 55 7744 &
W, AL SK-BR-341 B PN YR EBMPORE &2 3 I
WVEGF . CTGFI{)#ik. Bk, 1658 #% mer it
T4t 4 U PEBMPOREIE 13k L M 241 (1 189 5 AL A2,
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