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[HZE] E=2588/ CHMTIERBETEME7 (bone morphogenetic protein 7, BMP7 ) AT fll il A kL F
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TS 98 AN LS BT P ST, AR 3 o 2 T 200 L 3R PP BELIBT S TR A TR A2 A, RS I BMP7 A= WA E R R 52, AR
[ TR SZ (A AEBMP 75 5% Sl B P VR . 33 I ART-PCREMTT 5 43 il 4Rl /N il ( non-small cell
lung cancer, NSCLC ) il R A AAE FREAHIZR (HBE) HBMP7 RS2 AR A ZRIBIE I S A MIEYEBMP7X [fifi 24t it 14
FERESIRISENA , FFIA IS FIHTIRBE T4 7 22 PHLIBTNCI-H460 41 Hr A IR PRI IR , SR FAMTTE:AG I BMP7 % NCI-H460
RIS HE I SEI , AT AR I Z R ZEBMP7 {5 5% Sl B /R . 53R NCI-H46041 il 7 Hh — RS2 K34 =
ik AMEHEBMP7HIE T B2 RN CI-H460 41 il Y 3558 ( P=0.002 ) . 32 RS MU ARBELIIN CI-H46041 i Py 514
BMPRIA, BMPRIB, BMPRI1A+BMPR1B)5BMP7%NCI-H4604 5 B4/ B B ( P=0.003, P=0.014, P<0.001 ) ,
1M BH BT ACVRI1A J5 BMP7 XN CI-H46034 5 (14 /1 FH G B 284k ( P=0.074 ) . %518 BMP7ili i G BMPRIA . BM-
PRIB FIIR 37 (A0 N CI-HA60 4 i (1345
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[ Abstract ] Background and objective It has been demonstrated that bone morphogenetic protein 7 (BMP7) may
both inhibit and enhance cell proliferation of many kinds of cancers, but the impact of BMP7 on lung cancer cells and the exact
mechanisms are not clear. The aim of this study is to investigate the effect of BMP7 on proliferation of lung carcinoma cells and
explore the roles of different types of I receptors in BMP7 signal transmission by blocking endogenous BMPRIs. Methods The
levels of expression of BMPIRs (BMP7 type I receptors) mRNA in four different NSCLC (human non-small cell lung tumor)
cell lines and HBE (normal human bronchial epithelial) cell were detected by RT-PCR. The responsiveness of pulmonary large
carcinoma NCI-H460 cell to BMP7 treatment as well as to a combination of BMP7 and anti-BMPIRs treatment in prolifera-
tion were detected by MTT. Results RT-PCR showed that NCI-H460 cells expressed all three types of BMPIRs; MTT showed
that BMP?7 inhibit the proliferation of NCI-H460 cell line. Blocking endogenous BMPR1A, BMPR1B obviously reversed the
inhibition of BMP7 on the proliferation of NCI-H460 cell respectively (P=0.003, P=0.014). Moreover, blocking both endog-
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enous BMPRIA and BMPRI1B almost offset the effect of BMP7 on the proliferation of NCI-H460 cell completely (P<0.001).
But ACVRIA blocking did not affect the proliferation of NCI-H460 cell et al (P=0.074). Conclusion BMP7 signaling via
BMPR1A and BMPRIB inhibits the proliferation of pulmonary large carcinoma cell NCI-H460.
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1.1 iX5] DMEM. RPMI-1640%15 %% 5 H 55 [# Gibco
BRLA W] ; 4 ABMP74 i A 71 H R&D 23wl ( 5e
FE'5: 354-BP) ; RlHLswfEHT ABMPRIA, BMPRIB,
ACVRIAPUAI N [ Santa Cruz/A ] ( FafES . sc-73750;
sc-73751; sc-73676 ) ; RT-PCRIAFT & H TakaraZs Al ;
MTIE H AmrescoZy 7 o

1.2 MR FE il IR0 A L A S 49 7E 7 10% i 4 1L ¥ 1)
DMEMIIEFR M i BEA K5 A RUE F 41 i HBE
TE 5 15% 6 25 1035 (9 RPMI- 164035 35 W b I B A= K
NCI-H460, SPC-A-1, LTEP-a-27E % 10%Ji 4 1M 1 #Y
RPMI-164035F- W PN BE A= S, 97837 °C L $%CO, 5411 T
TR

1.3 fi%%-%%@@%ﬁiﬁﬁﬂj (reverse transcriptase
polymerase chain reaction, RT-PCR ) 24 iI B RNA F%
RT-PCR ( TaKaRa ) &5l & LA 7ai S s O, g
RFZ 20 uL, B2 uLIGRT/=)iEA TPCRILNY, WK F
920 uL, BMP75|#JF: 5-GGT CAT GAG CTT CGT CGT
CAA CC-3’, R: 5-GCA GGA AGA GAT CCG AIT CC-3’,
R B EE: 235 bp, B KJEE S8 °C; BMPRIAG|YF:

S“TGA TI'T GGA ACA GGA TGA AGC-3’, R: $“TGT AGT
ACA TTT CAG GAA GTC-3’, FBKJE: 382bp, E ki
456 °C; BMPRIBH|¥JF: 5-GAC ACT CCC ATT CCT
CAT C-3’, R: $-GCT ATA GTC CTT TGG ATC AG-3’,

FBAKTE: 35S bp, B KIREENSS °C; ACVRIAG|HIF:

$-GCA TTC CCA GAG CAC CAATC-3’, R: §5-CTG TGA
GTC TIG CGG ATG GA-3’, HEHKE: 383bp, B AIEE
59 °C; B-acting [#JF: $-AAA TCG TGC GTG ACA TTA
A-3’, R: 5-CTC GTC ATA CTC CTG CTT G-3’, HEK
JE. 513bp, 1B KIRENSS°C. PCRA=HBUIGHHHEEIL H Tk
HEATRIN , R FBERE AR 3 B R GEEA T2 0 1 7T o

L4 ARKMANE Plix1o /fLAYAMIRE R, K ai i demh
TFocfLANMRT RN, B TR FRAMNET TR, 40
BEJS, SEEGATIABMP7 (100 ng/mL, X & ZH fin A %514
THPBS, Hhil24 hipdl £ B LA MU IS FEAE O . FRAL
PIIIA20 mL MTTI®R, 37 CHFE4 he, WIS,

JIA150 L DMSO, ‘EHEIR FAIKHHR 10 min, (H45 59
FEOT VT o TE R AR AL 490 nmAb I 2 &L Y WO
(I8

1.5 BUARBHWISZEe Dhix103/FLAg 40 M s 5, F 4 i 4
Tl T o6 LA ML 3G TR AR N, KA A o e 2, A3 R -

XFREZ; BMP7Ab 4] ; BMP7+BMPRIAANH4 ;

BMP7+BMPRIBAL#2]; BMP7+ACVRIAANFEA ;

BMP7+BMPR1A+BMPRIBAMBA . A4l k6 fL.

20 L 7E 109% i3 2 1L 75 B RPMI- 164035 3580 . 37 °CHE 35
FEIG AR RN RE , WBRIE SR, PBSUEA A2, I
BMP7+BMPRIAZNIHZ] | BMP7+BMPRI1BANFHA |

BMP7+ACVRI1AZMFEZH | BMP7+BMPR1A+BMPRI1BAL#{
53 I A ZPBSH R (HJEH100 ng/mL ) BRHTA
M EHABMPR1A, BMPRIB, ACVRIA, BMPRIA
+BMPRIB, #FfL1 mL. XfH&4]5BMP7AbFEZH 43 ] H L
AR BPBS. PUANIAL WG Bk, PBSPEM2IK,

i) 45 4b PRZH R REAL DA AN R EBMP7 (MBS 100 ng/
mL ) B Fib1640K5 7%, XFBEAUMA 1) _Fik 164055
TR o TEPR24 W41 45 BU6FLoR FHMT T2 46 DU 210 A rry 3 7
T FELA 25596 h,
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1.6 Guit*#4tr W HISPSS 13.048 o e, 2 Sk
SEAR AR TR 00T, P<0.0S A Giit=A 225

2 %R

2.1 BMPRIA, BMPR1B, ACVRIATE4FINSCLCHIIE &
FIHBEAN L Z 0 FRIAAE O 1 FHRT-PCRIT EEAG I 474
NSCLCHH s = FIHBEAH L 2 HHAS[A] (9 1) 37 A mRNAFY
FIEMNOL, 45 BORTRIZ KN 2k BA 40 R 5 5
P, Hd, TENCI-H46040 i 5 H —Fp 1Az (R 3554 %
ik, TEAS49. LTEP-a-24fiffi R P BMPR1A, BMPRIB#
FRTI 32 44 [ i 235, 7EHBEH{UBMPRI1A—Fh 32 {A 3
ik, MAESPC-A-1H NI = FpZ AL P- ¥ o kil (K1) .

2.2 AMIEPEBMP7X i A 2 L9 N C1-H460 241 i 344 4 1) 5%
Ml ek FORRY SRS, FRATR L H [F] R s =R 2
TRHINCI-H460 40 MU A A7 X G 5E BMP7 X 44t fif 3
FEISE . A, AT E AL SR N CI-H4604H AL
INASMNEMBMP7 (20 ng/mL. 50 ng/mL. 100 ng/mL .

150 ng/mL ) @it MTTIER I KE 7248 b 40 I 5 11
ARTE S (LR HE 3R ) o 45 R B 5xF A
HMEVEBMP7 HA i 2 1IN CI-H4604H M 3 5 1) fiE

( P=0.013, P<0.001, P<0.001, P<0.001 ) , 3f H H:A 41
L 14 B 1) i 0 HL A v B AR M . L BMP7YR > 100
ng/mLI XF 4 ML AE A9 I B o 2 (El2) o RS,

FoAT S 1) HLRE SR HINCI-H460 20 iy P i AN BMP7
(100 ng/mL) FFEAIMTTEA 5724 h, 48 h, 72
h. 96 hJF AHMIGFE ARG oL (ke MELE L, 5L
WEEIR ), G5 EN, BMP7HIH 40 MG 5E B RE 1R
FATI R ( P=0213, P=0.023, P<0.001, P<0.001 ) ,

HrBMP7AE 35 72 Wi A 4 M 3G 58 i g 0 B R
= (F3) .

2.3 FES PR S HIBHW BMPRIA, BMPRIB,

ACVRIA, BMPRIA+BMPRIB/§BMP7X NCI-H4604l
JBasE s A T dE—2 5 BMPRIA, BMPRIB,
ACVRIATEBMP 7| N CI-H460 4 it 3% 7 v A 4F 1

FoAT 1) I B R N CI-H460 41 il (1) 15 3% 56 /b 4 5
AWEJE F7100 ng/mLIY K7 M H K anti- BMPR1A | anti-
BMPRIB. anti-ACVRIA. anti-BMPRI1A-+anti-BMPR1BJH
W PR TR SZ AR, SR 5P [ 200 in AR BE 4100 ng/
mLAYSMEMEBMP7 (T ILHTIABHIISEY ) | i MT T
K96 hiN A HIIG 5 ) AB A I Ol . SEgEE A 3K, 45 R
SR 5 BA X BE2H A Hoanti-BMPR1A . anti-BMPRIB .
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Fig 1 The mRNA expression levels of BMP type | receptors. A: Expression
of BMPR1A mRNA in cell lines; B: Expression of BMPR1B mRNA in cell
lines; C: Expression of ACVR1A mRNA in cell lines.
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Fig 2 BMP7 inhibit proliferation of NCI-H460 cell in dose-

dependent manner
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Fig 3 BMP7 inhibit proliferation of NCI-H460 cell in time-

dependent manner
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Fig 4 The effect of BMP7 treatment on NCI-H460 cell in
proliferation after blocking endogenous BMPR1A, BMPR1B and
ACVRI1A respectively
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Fig 5 The effect of BMP7 treatment on NCI-H460 cell in proliferation after
blocking endogenous BMPR1A and BMPR1B

20 1 = Control
u BMP7

= BMP7+anti-BMPR (50ng/mL)

Absorbance

B BMP7+anti-BMPR (100ng/mL)

= BMP7+anti-BMPR (150ng/mL)

anti-BMPR1B
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B 6 A[EiREIZMTRFERT XS BMP7HIHINCI-HA60 40 1 3458 A /1R #5150
Fig 6 The effect of anti-type | receptors at different concentrations on
proliferation of NCI-H460 cell treated by BMP7

anti-BMPR1A+anti-BMPR1B FH W1 BMP7 X 4 H 4 5 417 i i
B, 2Z2RA G4 L (P=0.003, P=0.014, P<0.001 ) ,
Hanti-BMPR1A+anti-BMPR 1 BBH K 41 BMP7 X 41 i 384 5 fit 411
HIBE S LT 055 20, Manti-ACVR1ABH W ZHBMP7 %5 2 ifd 14
FFD I RE 10 A BT L, JEGEE R L (P=0.074) o X iR
BMP7 %2387 BMPRI1A . BMPRIBFIFPTRLZ A HINCI-H460
MG AE (&4, KES) o ASLES =R PR B A e SR K
W RV EE T se e, B . R M4 Ah T o6 LR th IFK 4y
B EZL . BMP7ARFEA] . BMP7+anti-BMPR ( 50 ng/mL ) AZbFf
2. BMP7+anti-BMPR (100 ng/mL ) #3141, BMP7+anti-BMPR
(150 ng/mL ) AbFEL], FAL6NEFL. i BHTIABLIK 256 H
FAIERAE T3 1) 45 A R AR A IR B 4704 22100 ng/mL
FJBMP7, 72 hJG A TMTTSE . SEE 3K, 45K W anti-
BMPR1AFlanti-BMPR1BX{BMP715 5 (1 BHLWTRE 77 B e B A
P, FHHEIIFERE =100 ng/mLA FIBHLIKTEE T3 o b B3 i
anti-ACVRIAXIBMP7{i5 5 I BHIBIACR A B (Kl6) .
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Bl XTBMPsHF 78 AN KT 2, ATk SEBMPsik H A7
FEANMIIGAE . ok . BTSRRI AEYSEER, R
KE. s BB R k¥ T EEMEMR., BMPsi
ot SRR AN R A 2RSS G AR, IR H AR
H B TGF-betaftfl AL 51 43 T2 K —FE, 43 ARSI
B, JE T 22- AR AR KRR R 2 R dE
BMPRIA., BMPRIB, ACVRIA=/NHY, IIAIZ 4405
ACVRIIA, ACVRIIB, BMPR2 =M% BMPsH | H{5
ST E S AV IRE R A E . BMPsE %t
SRISZ KRGS A bl 75 SRS R AR B R AL, S TR
ZARTGEAE F T4 N A () Smadsfi 5146 8 A, it
SmadsfE A BI{E 5%, BRAEHNESY, #FA
HAAZ N, AHEA B A 052008 ¥ . BMPsH] DAZE 5 A
[ TR Z R, RINESZB M 2R, BRIk
EAF SRR RAES SR, S5 A ISR UESEBMPs 517
TS G W BA —E R, Flan: BMP7Hin T 5
ACVRIAMG G4, 4, A2 5BMPRIA, BMPRIBH A —
SERIZERN ST, TBMP2, BMPA{H [ T 5 BMPRIAZE 516,
B2, HATX =FBMP 18IZ K 7EBMPs 5 5 14 i i F2
() ELAAE FE AL 1 AN B A

H Rif KA BB 5E & T BMPs b H 32 1A TE JRg 1 & 1k
RIERI R R T EEMERNEN . B, BMPsK
Tz iRy Feik 50 S5 Mg i & A & R B DA O . i,
Yang S5OE/N BTSRRI 1S 1Y
K, BIHIER A BMP72 I8 FE AW fin . 1ITBMPRI1A |
BMPRIBIP) IR ZE s H 2500, Rothhammer&5 1)
R FRWIBMP7/ESE . BB AT Rk BHER AR
JEERS AL I B ARG SR ; BMPATERE . BB AR
FERS AL | M R ZR IR R K 1 FRE AR
It H N IEAEBMP4 HAT i 2F 58 (0 208 A M A P A% 1A
FH; BMP7AE MR8 208 T 1 3R35 15 Iheg (0 1k L 45 5% 7%
I BB IEAE, BMP73RIA AT LI Ak e o R it
JERI— BT RIZ R FR02), Alarmo %5030 K i 3L i
MR . PR B FLIRAZUHTT T RT-PCREG
W, 5347 T BMP2-BMP8 M H AR Z IR F IR E DL, 45
K ITEFLIRRE AN 2 P BMP4 . BMP7IY A . E A i
BMPR ( BRFFBMPRIB) [FRIATCEE 2R, HFEEN
J&, BMPRIBFEIE® FLRALUhICHRGE, AR FL

frgE R ik, I FLERBAM:ZLIRIE T BMPRIBY 21K 5 i
TR . R IETEAE ) ROR RS SR ARG
UK, BMPSTENRE H & 45 (10 A 0243800 HLA 41214 20 i
SERpSES B BMP27E R RIE A0 A o ELA (2 e 4
PR A s T e ZEFLIRE . AT R LN CaP 4
M. B MKN7440AE DL K IE 5 45 17 b Rz 20 i A 20 HAA 3
BB VE RO, B AN, BMP7LERTSI ARBPH-1 | K 41 iy
T B P A ARG A VR, T E TS RIS PC-3 41 i
C4-2BZH i v 40 43 1) ELA (2 i AR 28 5 % R ] el I 3 4L
WA T E R, 25 B TR, BMPsHA {2
PR Behed & A S R W VR o AR 1T, BMPSTE Bl
KM R R I A 24 10 A 2 E VR R S BMPs A B
A TR Z AR 25 5 I 7= e Rl AR A A 5, B
RIAP A UL A8, BMPs X i 96 200 B 110 184 5 A5 ) 52 1) H i
IR VARG . AU HE T BMP7REMS 5 =R THI 2 1A 25 &
AOBREJERE , G T RO A2 (R AT Rk A Al R A
HUJEENCI-HA60 41 A A RFFE X 52, B et 5E T BMP7XY
NCL-H4604I 34T AVE T, SR 43 BIBHLIWT =Rl 52
1, WF5E T BMP7 5 A8 A IR 32 AR 454 5 A NCI-H4604
OB G A5 o 45 SR B BMP 738 14 [R] i 4G BMPR1A |
BMPRIBAL[Al 4N CI-H460 40 i it 1458 . TTITACVRIALE
BMP71{5 514 S 3t 8 P XN CI-H46 0 241 [ 8 5t 1) 52 Wi A~ Y]
o ARSLIZE RN TERTY R HBMPRIA .  BMPRIBK A
TR T ES AR . (EARER A, REBMPRIA,
BMPRIBYEBMP715 5 {5 3 A& 3 HAT I INCI-H4602
MO sE VR, R ARAS vT RE I I BOE ARR fE 5
T (5[] R A T A P AV

M ARSI W S r A0 i R AR R B, AR R
BMP7 J FLITR A7 A4 it A L (%) 42 28 . 5688 IR T2 55 AR
VeI sZm , IR RHEBRACVRIATE SR KV ok
sy R R e BMP 73 TG 1 T e, RLiA AN RE
FEACVRIATEBMP7{5 5 A& s il B v B AR AR o AR 5K
BAV R A I 25 AR BMP77E heg vh i A F ML 28 5 T
oA, ORI ARIAY T HRAE TR T REREAS .
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