Wi E A AEY) 2424 9] Chinese Journal of Cell Biology 2019, 41(12): 23112318 DOI: 10.11844/cjcb.2019.12.0007

NogginfllHIZ. IR B A B T BHMERMR

%%1* &__1;%2

NS

(R T PR EE B A SRR, 3 L 063000; 23 L T A 4 ARG B 7= BT 12 WS L 12 W H G, LD 063000)

WE  ZLEZEHRKE G Noggin)i¥ 4| SUMIE B B 4545 69 5T A AE R ALK @ diksh
18 9% A B e 89 77 ik, ¥ NogginlZ & 2 2 2 LR MDA-MB-23 148 /&2, Western blot#4 | Noggin & i%
s, A) B CCK8A= i X, 28 At R AR | 4m it 38 78 Aw JB) B 72X 3, Western blotA2 | BMPs/SMAD/z 5 18 3%

T AL API3K/Akt/mTOR % 425> F AktF»mTOR & 49 & @ Fe B BRAL 2 @ 69 2L, AR BB F A 2 4+ 5L

RS 2 0 B B AR A5 S AR AL 3B I X R M Noggindt FURR & 72 B M B B AR 69 %5 vk, % 97 2404
FURE AR P AKE N E G . BB R G VAR 0 oAz 38 74 40 R PCNA#R) 2L % . Nogginl #9
NogginZ & & i& 8 . H 5, Noggin'% 7 & & £ MDA-MB-23148 & 5 3 X, CCK84& | 2R AL A
(0.452+0.059), 2 F 1K T RFP£L(0.683+0.064), 7+ L3 2m Jiee &) #A FELid £G, 2; Western blot® = AktA=
mTORE 49 & & A K A K. BRALE G £ X BIEK; SURB B WH 430 H AR F Noggin
28 6 R AR AR 9 2K T RFP4L, %ﬁ 20404t R R FPI3K/Akt/mTOR ¥ X 42 5T AktF BR AL & &)
PCNA& A B 2 44K, Noggin™T A8 i 47 4| PI3K/Akt/mTOR:E 34 69 4 & k497 %) FUIR T 69 17 M B
A5,

XB2iE  FUoE; SkEO; g, EE VR

Inhibitory Effect of Noggin on Osteolytic Bone Metastasis of Breast Cancer

ZHANG Ying'*, ZHANG Zhihui’

("Clinical Laboratory of Tangshan City Union Hospital, Tangshan 063000, China;
Prenatal Diagnosis and Genetic Diagnosis Center of Tangshan City Maternal and Child Health Care Hospital, Tangshan 063000, China)

Abstract The aim of this article was to investigate the inhibitory effect of Noggin on osteolytic bone me-
tastasis of human breast cancer MDA-MB-231 cells as well as the possible mechanism. Noggin lentivirus was used
to infect the breast cancer MDA-MB-231 cells in vitro. Western blot was used to detect the expression of Noggin in
breast cancer cells. CCK8 and flow cytometry were used to detect the changes of cell proliferation and cell cycle.
Western blot was used to detect the changes of BMPs/SMAD cell signal pathway, total protein and phosphorylated
protein of Akt and mTOR, which were the key molecule protein of PI3K/Akt/mTOR cell signal pathway. Breast
cancer cells were injected into the tibia of nude mice to build bone metastasis animal models. The effect of Noggin
on osteolytic bone metastasis of breast cancer was examined by X-ray. Immunohistochemistry was used to detect
the changes of PCNA, total and phosphorylated Akt protein in bone metastasis tissues of breast cancer. The expres-
sion of Noggin protein was significantly increased in Noggin group. The CCK8 showed that the absorbance of
Noggin lentivirus group was (0.452+0.059) significantly lower than the RFP group (0.683+0.064) after the third
day of Noggin lentivirus infected cells. Western blot showed that the total protein of Akt and mTOR was unchanged

Wik F1 391 2019-03-27 15 H: 2019-08-26
*EIEE . Tel: 15031523636, E-mail: 52514493@qq.com
Received: March 27, 2019 Accepted: August 26, 2019

*Corresponding author. Tel: +86-15031523636, E-mail: 52514493(@qq.com
X1 28 H RIS [T : 2020-01-06 17:07:09 URL: http://kns.cnki.net/kems/detail/31.2035.Q.20200106.1706.010.html



2312

BRI

but the phosphorylated protein expression was significantly decreased. The osteolytic bone defect of Noggin group

was significantly lower than RFP group. Immunohistochemistry showed that PI3K/Akt/mTOR was involved in

osteolytic bone metastasis. The expression of phosphorylated Akt and PCNA were decreased significantly. Noggin

may inhibit the osteolytic bone metastasis of breast cancer by inhibiting the PI3K/Akt/mTOR pathway in vivo and

in vitro.

Keywords

= B e LR e A Tl e R A T PR
HME ¥ 2% 5% 18 (estrogen receptor, ER). 22 2% 52 &
(PR)FI 53 5 K Her-2 25 [ 35 0 BA 1 i L e, 3%
XL e LA R R IR A 0 AT N RT3 LR
i, T i oAl 28 AR 2200 RSt o R U 7 A
BURR, TG ATIRFR )N T RE IR 25108 T, BRI
UG8, JET R s . %R AL v, 1
AT KRBT R o B R B3 Rk,
—HREEER, BEAAESHIVER. B,
FE IS E A, — B R AT R, BEE
TR E N B, T HA SRR AT, T
i JRE A A7 IR B S IR DL R, TR XS 4 = B
PEFL R B, IR A BRI T F B RIk#k
B =AML B R . RS RIS,
FREA R EAYEIT R AR A E . kEA
(Noggin) (A B A KA T H — R, 5T
R, Fol ge B A HI AT 5 e B W, LS
GRS A R B AIE RS AR R, (BHLEIR SE A T,
PR T H B R R S, X Noggind il 7L Ak
(RIVE I BEAT IR AR AT, R AEAE — SR ML),
Noggin it i i #fil] = [ 14 FLEEMDA-MB-23 141 L 1)
PI3K/Akt/mTOR/E ‘5 it % 0 i) L it e 1) V8 B M
FeRe o A TR NI T = BF 14 L B 1 AR iR 97
FLA B, O SEB = B I FLE 1A RR T B
ST E R

1 B
1.1 1€mEHAMLAR

MDA-MB-23 1480 1 Il 5 v B R} 57 Be E il A i
Ab 2 5T B 48 i B2 U5 o0y, Nogginf2 s 88 RFPI2
I3 B FH AR SZ 36 = =M IR RAT
1.2 FERF

DMEM i 0 85 57 WU H 26 [H Life A 7] ; Aux-
GeneX A4~ 75 ) H I AusGeneX /A 7 ; RNAiso
plus. WA 2w EPCRIAFIE H KIEFE A

breast cancer; Noggin; cell proliferation; osteolytic bone metastasis

A WE R A F]; PCRE|) R o & W3 ) AR D BR
AR A A4 i CCKSRMRFI | AR R (1
WA PR 7 H A i AR B AR W AN Western blothdr il
RANE B BB RAEDFEARFIR A A ECLALE KGR
FIE E AL s BA ARG BRA |5 SRk
HALHE: /N PTPCNA L 78 B 4714 (ab29, 3 [F Abcam
AT ANRBIB-Actin L yE FEHIAR(*3700, EECSTA
Al). fudiNogginZ v [EHi1AK (ab16054, 3 [EAbcam”ZA
f)). REZPISMADI/5/9(ab66737, 3 [E Abcam A ).
Y BAHT T 1R AL SMAD1/5/9(*13820, 3% ECSTA ).
/N R PTAKE R 7 B BT A(F2920, SEECSTA A Rt
T 2 1 Akt B 50 [ 4R (P4060, 55 [ECSTA ). R fi
mTOR 5. 57 [EH14("2983, 2 ECSTA ) AT
b mTOR H.57 B 114 (ab109268, 35 [El Abcam 2 ).
1.3 “HpEtEAR S 4R

B A4 K 1 (IOMDA-MB-23 141 i, £ 3 s
B AL IR, 126 x10°AN/mLEEFNFE6 em 1) 4H i 15 77 ML
h F AR K E60%~70%%5 FE I, 0N AR 1 1) %
I 118 B . 5256 20241 (1)RFP4L, MDA-MB-231
i N80 WL £ A5 %107 TU/mLIRFPIE R 2F;
(2)Noggin4l, MDA-MB-23 141 il o in A\ 40 L3 FE A
1x10°® TU/mL ] Nogginid 51895 B¢, Jii 84424 h
Ja, B HHT T 10% A6 25 75 1) 58 A 55 7R i 4k S 5%
Fr, R I WA L8 & LA O Rk, Bl
JE kBRI, R8I
1.4 CCKS8FIFRT A6 41 p tE5E i 2E

VTSR G 10 25 ZEL 4 P 1) 2 FEE A 1 <10,
96FLR KB FLIN N 100 pL4H i B, B4 3154 F
174l ZMPNLEE24 hig, FHCCKSIRFIE S5 K Ml %
FLH BRI AR, SR 0 WO e A 2 ) 3 ot 2
B, i G B A AR U e 120 23 2R 30K, % 2H 4t
.
1.5 Western blot#& M 2L BR 72 40 B8 " Noggin LA &
BMPs/SMAD. PI3K/AktiE X% HZE

FH 074 38 T2 2% 1 6 5 MR (PBS)Ks: 1T 4 HIRFP AN



5K 255 : Noggind il FLIRJE IS & 155 Fe 88 i /E 0T

2313

Nogginf2 Jp3 £ /2% J% 1) FL J2 FEMDA-MB-23 141 }fd 362
%, A1 mL PBS, F 20 i & i 8 T-40 e T-1.5 mL EP
B, 1000 xgB5.005 minfg, Bl IR, IMA150 uL
RIPATE UK _E 24 f# 40, 30 min. 4 °C. 12 000 r/min
20015 min, #F5 FIEWE 1.5 mL EPEH, BCATLAS
MIEE R EE, B30 pLiE H EFEZEM, 100 °CR&
510 min, B Tk EH T /525256 . SDS-2R N M ki
HERR HL UK R AR 5%, 77 B IE10%), RS pL, 8
¥ PVDFIE, 5% LG TE & 37 °CEH1 hy, A —
P4 °CH B L % I TBSTYEEIE3 YK, £EYX15 min,
AP FEIEBEL h, TBSTHEE3, £%15 min,
5 i IINECL Y U AR AL 22 R e it
1.6 FBREEHBNERMESASXEEN

A AR BRI AL R B R AR MR I A B
O\ ) VR R 2 o AR R VR T A R 2 TR
e 4 6 2 1) PR 1 e B AR R (A PR P TR R Ry
5x10°4M/mL, 100 uLI B 5 2R RSB, B 5 26
2. 6JF FX A BAG B ARKG M 25 AR B B i X
AR (50 kV, HL45 mA, I E]90 ms). 6)& )5,
FH BRI AR SEAR B, B HH 988 1k 2H 214 % %2 5 W R [
EmHEAML IR R, & A AT SLR 4t
JE LT B A R B A R 5 S g
1.7 SGHEHE

I FHSPSS 22.048 v A4 Bl kAT, THE PR
S BE DAIS) B b v 22 (o) BN, R ST A A 4 T
EL R e 56, LAP<0.05 82 54 giit2 7 X

2 HR
2.1 Western blot#& M Noggin '€ & & B ZMDA-
MB-23140ff1/5, NogginZE HHIRIAIE N

Noggin fll RFP1% £ /& 4« MDA-MB-23 1 4 i1,

Noggin

F # Noggin Al RFP275 2 X} MDA-MB-23 141 i [
MOUE A 15, PR A 18 i 2 S Y o 455 1t o L IR e 2%
FNT0%. Western bloths Ml A~ [7] 2H L iR Je 40 fg vh
Nogginth H#%iA, A WL/ Nogginfg /i 7 4 MDA -
MB-23140 )5, HREH I & (ED.
2.2 CCKS8#&:MIT FRiANogginE EXTMDA-MB-231
YHREE A 2200

JE e 18 9% 75 FIMDA-MB-23141 i, FCCKS8iR
FIZE S5 W %L 40 6 1D TR ' B AR, I AR AR IO
JEEAE 2 1) 3% 4 il 28 ], 45 R (E2) %R, Nogginl F
RFPZ 20 il 7£ 553 R FF 46 W O BEAE A 72 5, RFPZH R
(0.683+0.064), NogginZl 4(0.452+0.059)(P<0.05), 5
SRZESH AR, RFPAH(1.27140.113), NogginZi
(0.753£0.662)(P<0.001).
2.3 RINAAARK T FRIENoggin B E FTMDA-
MB-23 14 B & BA 2 Ml

18975 1B L - L AR B I 3K, WORGH A T 25 0
Erh, I FHPBSIE LA I3 X, B O US4 B iE, H
1 mL 74 [1)70% ) £ B [ 5E 40 i, %8 J5PI/RNase, |-
Tt A AR I 2 e e S e o s SR (JEI3) o,
RFPA.G, 4 4 (35.49+4.37)%, NogginZ1 G, 4 i
H(71.35+8.12)%, NogginZ: KX} FHAFMDA-MB-23 14
MAEG .
2.4 TRIENogginEFXIBMPs/SMAD{S S i@
AL

SCHRHRTE , NogginfE A BMPs/SMAD({E 5 i %
(R4, 1H Nogginsg 723 % MDA-MB-23 1411l
' BMPs/SMAD{E 53 i (1 52 M e 2 9 1k, 2R84
il 1 Western blotf R & I Noggin ¥ MDA-MB-231
4l a4 PN BMPs/SMADTE 538 i [ 52 M, 45 5 2R
Nogginfg I #|PI3K/Akt/mTORAE 5 il i F i . 2

RFP

Noggin

26 kDa

45 kDa

E1 Noggin!E€fFHEHAMDA-MB-23140f/5, Western bloti& M Noggin®E B 3RiA
Fig.1 Western blot was used to detect the expression of Noggin protein in MDA-MB-231 cells after lentivirus infection
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Fig.5 The expressions pattern of PI3K/Akt/mTOR related proteins, total protein and phosphorylated proteinin of Akt,
mTOR and PCNA in Noggin lentivirus infection MDA-MB-231 cells
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Fig.6 The osteolytic metastasis of breast cancer of MDA-MB-231 was detected by overexpression of Noggin
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Fig.7 The expression of Akt protein, a key molecule of PI3K/Akt signaling pathway were detected in

osteolytic bone metastasis of breast cancer by immunohistochemistry
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