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Effects of extracellular matrix produced in vitro on growth
and differentiation of MC3T3-E1 cells

Yong Guo, Lu Liu, Qingxin Hao, Ruixin Li, Xizheng Zhang, Liang Wang, and Bo Ning
Tianjin Institute of Medical Equipment, Tianjin 300161, China

Abstract: Extracellular matrix (ECM) keeps cell’s shape, protects and nourishes cells; it plays a great role in cell proliferation and
differentiation. Therefore, ECM is very important in cell and tissue engineering. In this study, after primary mouse osteoblasts and
fibroblasts maintained at confluence in vitro were removed, their ECM coated on cell culture plate was prepared, and bone
morphogenetic proteins 2 (BMP-2) was detected in the osteoblasts ECM. MC3T3-E1 preosteoblasts cells were seeded on cell culture
plates covered with fibroblasts ECM and osteoblasts ECM respectively. The proliferative activity of the cells cultured on fibroblasts
ECM was higher than that on osteoblasts ECM and the control group. The alkaline phosphatase activity, relative protein levels of
BMP-2 and osteopontin, secreted calcium of the cells cultured on osteoblasts ECM were all the highest. The results indicate that the
two different ECMs produced in vitro had different bioactivities, the fibroblasts ECM coated on cell culture plates could accelerate
MC3T3-E1 cells proliferation, and the osteoblasts ECM could promote cells osteogenic differentiation.

Received: April 21, 2011; Accepted: August 29, 2011

Supported by: National Natural Science Foundation of China (Nos. 10832012, 11172062, 30700156).
Corresponding author: Xizheng Zhang. Tel/Fax: +86-22-84656717; E-mail: z56717@sohu.com
5 [ 8RR 234 (Nos. 10832012, 11172062, 30700156) #% i .



FRE AR PRI SR ITE AR 0 40 A 1 B MC3T3-EL 41 At A 4 1434k 1) 5% i 1607

Keywords:

SR (Extra cellular matrix, ECM) Z#L
A % B Ak A8 v pR A0 A 53 D 3] 8 A0 2 (] 1) 43 2R
T2 RS B 7 1) 0 2 254 T2 LECML X 41 41
MR SR TR EIRER, TEARIGGE . 4>
fo. AR, UL BEE . R SR B AR AR A I o) Uy I
ol S (S L

ECM 7£ 21 it i) T B AR K 43k Ty 1 e o0 22
TR, Ry e RSN RAR N B 240 i A K AR 2
TR EETY S WA 2 £ BE T 20 i M 5B T R ARR
B, RIS RIALS TR R8s A
2 RN ZH 2 T AR A4S Dy TS B S T AR AR I H
HRIE . EREE . SRS ECM B R EEN
FRFRIL Ofi) 2 msr bRk 2N, Al 2 i 20 i iy
KB R A R B0 SEAESR, ECM XM (414Y) 7k
KA IR A AT, AR 22 i 53 38 i I 240
BR, BEAARSMNEFR AL, A1 AE B 5 Lk
BB ECM, BRI ST ECM (AR W& 1k .
B4 ARSME B BCE 41 ECM 7E 4 5% T Fl =
i S S T sl ] R A CI R AR e €1 |
SRR ECM ] A ] 78 51 T 240 ML K8 1) 3 AL, 247
BB AR, A B T HCE A 8UE s, R4
TR O WL 4E4n il ECM v i B 1) 7 ot 1
20 B ARG B RGBT KR R TR 2L ECM
FBERSFRIL () b, ZPLIXsE ECM fE RSN 37
SAETF AT [ 20 20 B 1 A O B TR R ()
P2 SR R AN A 4 3 AR 2 1

T LA BRI AR, AT IS 5 40 R
B ECM W HAT “AH U R, RIURTRIZHSUR IR 1)
ECM BA RFEADEYE . iEsEx MBS, A1k
BET VRN LA I g A A TR/ BB B 4 L
WUBLEFAE A A . IR A BB A, AR X P Fl ECM
R R L (BR) . B BRI R 4
MC3T3-E1 HRhFEA 4 T RSN B B 2T 24k 4 i il
CE AT M I S R SR (L) AR A G A i A

extracellular matrix, osteoblasts, fibroblasts, proliferation, differentiation

AR BB B e, HEESX PIRR ECM AR TE
P, SR HER IR A0 T AN IR ECM X 4R A KR o3
PEHIFENE , 45 ECM T AN [R] ) 200 i I 21 TR 4T
e

1 M5

1.1 #rRFnRT

C57 /NRFLEL (B BEEFREBE s Y ),
MC3T3-E1 4iffl (‘T EEZ=B2=FEMME), o-MEM
B . JR4EIMTE (Invitrogen A7), MTT 4ijfig
BRI & (Promega /A ], F5K AT & (B at gt
BCAE ) T AR T , B B8 1 s 1 A0 350 &5 Fn AEC
BEW dLathi2AnE), RERmRER 2 ik,
LB HEAPUE RUEHEAR), VG IR
& (EEIE A ), 5 & (Santa Cruz
NG
1.2 FHiE
1.2.1 ECM #7511 75

TC AT B C57 /)y B Bl it T 1.0 2 2
4, SrRIBYRRE R, DA4T ST 3R R i i T A
OWUREF e, L2055 340, K B 40 i Ak
LFAEAN L 53 T TR SR AR PR SR 6 d. At g
JfL Ak F-PBS ¢ itk [ 52 1 Uk J5 3R A5 ECM A8 37
MO, 34 R tsn) & 43, UE4T Van Gieson (VG) &
JREF A Y ORI IR, 20 CURAEE
1.2.2 ECM BIEM# T2 BREA 1L

B TR IR BUH B ECM ] 95% 2 B2 8 52
ZEMKIERE 3K, 5% BSA =R E M 20 min J5,
TN 11 200 f5F B R RPTETE R H 2 2 BB
&, 4°Cil7k, PBS BEMRELZE MR EEGE 2 min,
3K TR i E AL AR L L SR BT 19G, 37 C
B &I E 45 min, PBS iR Eh 22 RSk 2 min, &
2 3k; AEC (= (4 10 min, W55 T W

Journals.im.ac.cn



1608 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

November 25, 2011 Vol.27 No.11

1.2.3 MR EZFIAIE K

¢ MC3T3-E1 41 i LA 45 FL 1.0x10* 4~ 41 i 14 25 13
HeRAE 24 L ECM R g2 M T, LI 109% i 4 i
W) o-MEM 538 %Fh 1. 3, 5. 7dJ5, LAMTT
200 I LA O 00 4 L %) BG T TR L BB I T DA
560 nm T IYIOGIE (Aseo) F/mAHXT K/ o LIR LB
ECM 55 7242 g % R
1.2.4 MC3T3-E1 ZIHH9 171 i% F

W 40 DL A FL 2.0x10% /> 40 Jifd 1Y %% i 2% il 7
24 f. ECM gl 5 2t , L% 50 mg/L 44 % C.
10 mmol/L B-H Ml B FR 81 1) a-MEM 15 52 W 35 57
B3R L RIGEFEW. BRI, 040 E m
534k

1) P ol R T T P A T

DA% 0.19% Triton-X100 /Y PBS 2 i T 4b B 5%
FEM AL 30 min, KERR 3 WG, FAME
0 TR R O P A U 5 ) A U 28 A VR e
PR IE PR, Fe BRI B R AT, WS Tk DL R
WHAKRREN (V) SHEEASE (0) WIHE
Fx (Ulg).

2) BIE R T 2 FE R AR 1 B A )

AL 0.25% WY I 3K 1 i I AL 5 250, PBS
FEJFFHE L LR, RIPA 4@l 2, 2
WA S, BCAEHE R & ERE, FHH
Uk R R SR 3 0 T b B R B LR BMP-2
Hrik (1:500) HEE, —HRH HRP FEEKH FHL
(1 :1000), Ll GAPDH HNZ, {2k 6HAE
FH 10 min J5 X Ot B W o HA R R S LIRS 4
Br# 4 QuantityOne 73 2 11 & i A8 1k

3) 543 AR

7E 24 fLARKEFR 7 d AN PBS P& 2 1K,
FLINA 200 uL 0.1 mol/L ) HCI, Je & mWATZ4f%, =
I TALEE 24 h, SKIGWCEETA 2% W, 4 000 r/min
B, FRANMORE A, e B AR A R L T
TS S, R R A B SR AR Y S TR A A
ECM AL iy 35 Fepl b 0945 2 &, SVE5 75 5208l K ECM

Journals.im.ac.cn

BEFRAR A G i, B A0 M S o A B B
DL SEB B LA R AL B ECM By BSR4l 4]

2 #E

21 ECM HIMEFAE

B8 47 455 N ML ECM A8 iy 55 354, R AT
Al 4N M 2548, AT AL EN G RDIR AT 2 254, VG e n] I
IR LR A, ok WA M5, PP ECM HIE A
FAME (F 1), BMP-2 #5284k /s B 4 i
ECM M FHYE, WEr4idnfs ECM MEIPE (K 2).
2.2 ¢HREIETE

MC3T3-E1 40 fifE ECM B350k F153% 2 d, st
K IET 4E 40 L ECM AL Bl A b A1) Aseo TE 55151
B350 X RAUR s 4 ECM 4, i 4
ECM 411 Asgo fH L 1235 5 TX R4 ; 159% 3d ),
Kl 25 R 5 55 5% 2 d 5 W SEAR AR, 8250 T i 2F 4t

1 ECMVG KEHFHENEE
Fig. 1 VG histochemical staining for collagen fiber of ECMs.
(A) Osteoblasts ECM. (B) Fibroblasts ECM.
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Fig.2 Immunohistochemical staining for BMP-2 of ECMs. (A)
Osteoblasts ECM. (B) Fibroblasts ECM.
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Fig. 3 MC3T3-E1Cells proliferation assay with MTT.
*P<0.05; **P<0.01.
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**pP<0.01)

Fig. 4 Alkaline phosphatase activity of MC3T3-E1 assay.
*P<0.05; **P<0.01.

Fig. 5 Western blotting analysis of BMP-2 in MC3T3-Elcella. (A) Photo of Western blotting. (B) Relative protein levels. **P<0.01.
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6 MC3T3-El BifE R % &N

Fig. 6 Western blotting analysis of osteopontin in MC3T3-Elcells. (A) Photo of Western blotting. (B) Relative protein levels.

**pP<0.01.

7 MC3T3-E1 #HAEs5 i 2400 (**P<0.01)
Fig. 7 Secreted calcium assay of MC3T3-E1 cells. **P<0.01.
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