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[Abstract] Objective To explore the effects of early growth response gene-1 (Egr-1) on bone marrow mesenchymal stem
cells (BMSC) proliferation and osteogenic differentiation, which is aimed at providing new molecular targets for the treatment of os-
teoporosis. Methods Bone marrow was collected from adult men and the BMSCs were cultured primarily and observed by micro-
scope. Meanwhile, flow cytometry was used for BMSCs phenotypic identification; After transfection of pcDNA3. 1/Egr-1 into BM-
SCs, the level of BMSCs proliferation was determined by MTT respectively on the 2 d,4 d and 6 d;On the 7 d after transfection, the
ALP activity assay was used for testing the ALP activity in BMSCs. And then,alizarin red S-calcium kit was used for measuring the
calcified knots respectively on the 7 d,14 d and 21 d;On the 21 d after transfection,real-time qPCR and Western blotting were used
respectively for measuring the expression of mRNA and protein of Egr-1, Runx2 and NDRGI1 ; Further, BMSCs were transfected
with Egr-1 siRNA,and the content of calcium nodules, ALP activity, the expression of Egr-1,Runx2 and NDRG1 were detected as
above methods. Results The cells cultured in vitro showed high level of CD90 and CD29 and very low level of CD34 and CD45,
which is accorded with the characteristic of BMSCs. The pcDNA3. 1/Egr-1 transfection for BMSCs had no effect on cells prolifera-
tion. However, the calcified knots, ALP activity and the expression of Egr-1,Runx2 and NDRG1 were increased after transfection of
pcDNA3. 1/Egr-1 for BMSCs. In addition, Egr-1 siRNA showed the opposite effect with pcDNA3. 1/Egr-1 transfection for BMSCs.
Conclusion Egr-1 induces osteogenic differentiation of BMSCs by promoting NDRG1 but has no effects on proliferation of BMSCs.
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BXF BMSCs ) # 55 F 43 AL VE A i ok R B . A ORI T
Egr-1 %I BMSCs 454 . iU 43 /b & NDRG1 £k 32 0, § 78
B BB AR AE PRI S OB R > TR AL

1 #REHE

L1 —J%R BRI SR E 2014 4F 3 ] % 2015 4F 1 H 1
W E T BE 2R — M e BB R T AR 4 FIE M 16~
20 B AETARGHE . Rl 4 618364128 56125 8
ml, ZRPFIE G g B 2 KA O — B 1S B A B A G s it
WL A R s AR 2 50 I ) RS 48 S TH I
B2,

1.2 Jiik

1.2.1 BMSCs W58 555 EWCENF AR DA 10
mL DMEM(Invitrogen, USA) 5 38 £ )5 & 5], B .0, 5 BT,
Jon 248 ifs RO T R R % 5 N 4 mL D-Hanks (Invitrogen) ¥ #
F 4 mL 414 B W (0. 56 ¢ 0. 44) , B0 J5 IR SR 0 1 4l i )2
A 10% Ha4- vE ) DMEM 35 3= 2 Uk ¥ . % BMSCs £ b
F| 25 mL F 3R (5X10° /em?) , T 37 ‘C.5% CO, HyRE T4
WSR3 d G, UG A 2 R 1 K. a4k
702~80% 5 . FH 2.5 g/ L R AL . LL 1X 10" /em® 4 41 1 4%
Y% . BB A 22 WA T S TR 3

1.2.2 mAQEARLE BMSCs  7E4 KRS R 1) BMSCs
O A R AR B0 SR 4R B A 3 [ Abcam 2
Hl M) PE-CD34,FITC-CD29, FITC-CD45 1 FITC-CD90 $i {& ,
4 CHEE 30 min, PBS vl 5 78 it 2 4t 4 Al

1.2.3 4iffafsg MEIE X Egr-1 FRB 3G . R K% 55
A, 5k 32 BUR 77 & (Invitrogen, Carlsbad s CA, USA) 42 B 4%
P23 #ifk pcDNAS. 1 i1, Ay %4 25 pcDNAS. 1/Egr-1, 1§ 41 ifs
B3k 80% J5 , 43 BITC B pcDNAS3. 1, pcDNAS3. 1/Egr-1,siR-
NA.Egr-1 siRNA 5§ G & & 44, A Lipofectamine 2000 %
Yt BMSCs 411, %% Y BMSCs 411 it 75 2 56 WU T W< 5
FOREOCI R U AL Qe i 2. A L 50 4% JL I /9 Egr-1 siRNA 5]
W F NIk TN B A R A BR A R BT

1.2.4 BEMEEE (MTT) BRI BMSCs 40 3658 BMSCs &
JEEGE AL JS L LA 1X10" A /em® $580TF 96 LR, 4 pcDNAS.
1/Egr-1 $#3¢J5 555 3% 2.4.6 d, WA 20 pL MTT, 37 CH#
H 4 h, WL MTT, Jin — H 3L 505 8 6 4R 3% 10 min, [
FR A 2 &AL 490 nm W BE (A oo o TH

1.2.5 PR YE  BMSCs W 1. 2. 4 805, peD-
NA3. 1/Egr-1 % Je 4 Jifg 3 JT 8B B 97 5L 35 9%, & L4 i T 5%
Yo 7.14.21 R4y 5 i BB AL 45 e R R & (g AR 3B
FE DA B 25 BR 28 WD XA AS SE AT 1 8 e 6 T P 48 AR
TULEE,

1.2.6 ALPEPERN  FgiF 3004 7 d J5 . ALP 35 M0 @
70 & (g B R A 45 24 40 9 ALP 35 4 B AR 4 L
D E 2L Aszo o B

1.2.7 SeAfE R PCR - TRIzol #: H2 B 40 il P 4 RNA, 75 %
iR E B AL F IS4 B, ReverTra Ace qPCR RT Master Mix iz
£ (K1621, Formentas) fil 7 8. RNA A9 & % 5%, 260t 2 & ik
7 & (K0241, Fermentas) #; il Egr-1 Runx2 f1 NDRG1 By 3%
k. HHEGIYHE L, K& HR:95 C 10 min,95 C 15
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$,60 C 30 s,72 C 30 s,3t 40 MEIF.

x1 EE5 ¥
&0 FIIF (G —3")
Egr-1 1 [7) GCTCCCGGACCTGAAGGC
18] CGTACGCGTTGAACTCGGCG
Runx2 E 1A AGATGGGACTGTGGTTACTG
S 1] GTAGCTACTTGGGGAGGATT
NDRG1 1E 1] ATGTACCCCTCCATGGATCAGCT
S I CCCGGCAACCTGCACCTGTTCAT

1.2.8 Western blot RIPA Zf# 40 ifd, F 8 AR BUR 7 &
(Millipore, USA) 4 H 41 M 8% 1 5, I 2 ok B . B 50 pg B
B RETF 10 90 T P9 M ke 8 e FL , 80 V4 HE WL ¥k L R )i 1 O
B2 B (PVDE) IR, & AR Wi ¥ i Tris 22 ol T
FEIRE 1 h, 450 A Runx2, NDRG1 — #% ( Abcam, UK) 4
Cid# . % TBST #JE  FITC #3ic B — 3t (Abcam, UK) % &
BEE 1 h, & HF &G A & (Millipore, USA) 1k 24 & 6 5%
J5 FRBE R LR 3 T R G AT .

1.3 Sit5abs KA SPSSIS. 0 B4 X B dl 47 43 . it
HERCRA s FKom, AR KB NRM 5%, 240 &
FHEA P 2 )5 22 43 HF (one way ANOVA), Bl P<<0.05 LA
2 & ES

2.1 BMSCs (%%  #8h BMSCs Jo T WM 8 T gk, X #
2 d JE MG EE, AR AR AT ST W L, R 2R R
TE 3434 Pl R SRR AR (B 1A, 7 d J§ BMSCs B 8 4E 7%
PO T A K I B I B ) 0 R X R A — L R R
o Bt 1 s K L 22 AR AR TE L 4R VK TR L A U 45 B 1 22 S IR B e
TR Fr O BE A4 if (1 1B) . 3 3k 3 X 40 M A R I BMSCs 3% 1
bR CD29.CD34,CD45.CD90 #3635 (& 1C) , 45 5 & P52
B 8% 2% 00 40 B = 3k CD90 M CD29, H BH M R {E 4 3 A
99. 2% F1 99. 5% M 2> 23k CD34 FI CDA45, BH ¥k 28 43 51 Ky
0. 2% 0. 8% , ik LB 25 RAF A BMSCs FRIFFAL .

AR 2 KRB M A 10 X;C. BMSCs £ 1 4 CD29,
CD34,CD45.,CD90 By ik,
1 BMSCs e SR REEE

2.2 Egrl %} BMSCs ¥ 5 LW B/EAH N T % Egr-1 4
BMSCs 3 58 19 /E il - % # % JH pcDNA3. 1 #l pcDNA3. 1/Egr-
1 35564 BMSCs, £ 2 250 5 AMI 4> AR5 3% 2.4.6 d 1)
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MTT Kl 25 5%, 5 X B 41 A4 Eb . pcDNAS3. 1 fil pcDNA3. 1/
Egr-1 % Yext BMSCs B3 58 i F2 Jo W & AE F (P>>0.05)
%2 Egr-1 ¥t A BMSCs 5 &0 (7 +s)

OD {E(490 nm)

ZH 5 n

2d 4d 6d
okl 4 0.234 £0.022 0.51540.048 0.862 40,034
peDNA3. 1 4] 4 0.251740.027 0.50840.044 0.884+0.056
pcDNAS3. 1/Egr-1 44 4 0.27240.036 0.547+0.053 0.91540. 061

2.3 Egrlf@#FFl4wrEm H TR Egrl BBRFH R
BMSCs ] 5 40 il 5 4k » 43 91 F pcDNA3. 1 il pcDNA3. 1/
Egr-1 4 BMSCs JG 45 7.14.21 K JFI 7 & 2145 45 17 44 8 357
EXT AR NS AT QA . 45 R B R, peDNA3. 1/Egr-1 4
20 0 5 TR PN 4 5 T R RO R AR R IR 701421 d B kY
Jin . HBH B & F A B4R peDNAS. 1 20 (P<<0. 05) ; pcDNAS. 1
S 0 5 T P G T ) R R S e R A b 22 R T 4T
¥ Y (P>0.05), WK 2.,

B 2 Egr-1 fg # A BMSCs BJ$5 85T B ( X 100)

2.4 Egrl f#f BMSCs j§ ALP i ¥ &% Egr-1. Runx2,
NDRGI1 %3k B TR} Egr-1 &% 37 NDRG1 {2 i#f BMSCs
I J A0 A0 A L 2B F AR T peDNAS. 1/Egr-1 #5557 K
N ALP W& PE RIS 21 R4 N Runx2, NDRGI 3%k,
25 I, pcDNA3. 1/Egr-1 4140 i )9 ALP 5 (] 3A I &
TR BRZHFD peDNAS. 1 4 (P<<0. 05) ; Egr-1 mRNA (& 3B)
FH 1 (8 3C) I3RIATE pcDNAS. 1/Egr-1 41 B] &7 T ) M 20
# pcDNA3. 1 41 (P<<0. 01) ; Runx2 il NDRG1 mRNA ([ 3B)
I E (E 30 MR IKLE pcDNAS. 1/Egr-1 4B # W 2 5 T x¢
HE2H A1 pcDNA3. 1 20 (P<C0.05),

2.5 Egr1 siRNA #Jeim ) BMSCs il B 45316 N
T #E— R Egr-1 76 BMSCs & & 40 i 20tk h B 75 . 2B
KR Egr-1 siRNA # 3¢ BMSCs, F55 7 K4 I 41 s
ALP #E P45 21 KA 4 i P9 Runx2 \NDRG1 fy3Rik. 45 %
KB Egr-1 siRNA YL 2 4l ffd )N ALP 3% P (B 4A) B AL T
X HEZH FD siRNA 4 (P<0. 01); Egr-1 mRNA(J& 4B) fl%& H
([ 4C) [ 3235 7 Egr-1 siRNA 20 B A% T 4 8 20 F1 siRNA
41 (P<C0.01) ; Runx2 Hl NDRG1 mRNA([E 4B) #1751 (& 10)
H)F ik 7F Egr-1 siRNA 2t # % T X 41 il siRNA 20 (34 P
<<0.05), FW Egr-13i@id 8 NDRG1 i 3£ k%1% 5 BMSCs
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Ti B 20 M A

A:ALP P4 #7 8 s B: Egr-1.Runx2. NDRG1 mRNA 3 ik 43 b
[€;C: Westerm blot [&; D: Westerm blot 43 #7 & .*: P<C0. 05,": P<<
0. 01, 5%F B0 LS.

& 3 pcDNA3. 1/Egr-1 # {2 i# BMSCs 1 ALP
&R Runx2 #1 NDRG1 gy &K%

A: ALP 3% ¥ 23 #7185 B: Egr-1, Runx2 . NDRG1 mRNA % 35 73 #r
Bl ;C:Egr-1,Runx2,NDRG1 & [1 % ik & 4 BT &l .»: P<<0. 05.>: P<<
0. 01, 5% F4L L 4K .
4 Egr-1 siRNA #:3$] BMSCs &1 ALP i& 4
& Runx2 #1 NDRG1 B F i

BMSCs (4 $5f8: F 2 fig — 2 4 5 B 8 15 % A2 FRALBE Y 56
SN RSP KA B R A R B R BMSCs 1 BB fiE
BEAR. PRtk BMSCs [ BB 40 M 43 Ak AH OG 1 B 92 02 35 4F ok B
TR E 34 7 19 £ . NDRGL B — M 7ERN T 12 #5140
Ji 2R . Z HiT 55 T NDRG [ BF 58 K 0 48 Hp 78 X 9 40 0 43
b A 5 BF 9 12 8 L 45 W o L 3L IR o L U RN AT A IR R
e, AR Sk, King 21 % B NDRG1 RE {2 - 46 $5 41 it 1
e A 31k . 7E NDRG1 & 5 & Bk B 7, NDRG1 B A 8 45 &
P R M 3 B X Sl O A e a9 4R T, B E A A
NDRG1 Z: 5 7 8 P8 B 40 M 1 2 4k 7T 16 8 B 4 1k 1
AR ALY . X% & H) NDRG2 g if 4 Runx2 %Kik
FALP {&PEAEE BMSCs A 401k A HE & B NDRG1 gE {2 2
B A MY T B, AS D ST A R 8 RAE ALP I £ Al Runx2
TR S S5 TR MO £ 1) BMSCs v, BV fb R BE A 1Y
4 HfL N, NDRG1 Rkt , iF — 25 iE 52 NDRG1 5 a8 41 il
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HIIE AR G

Egr-1 e B 20 5. ) B 7 s DR 52 W 19 o 54 =2 — 2 4 B 174 2
K73 3 AR v R ARG I 3] HL T P 2R L 6 22 il S AU A0 g 1) 6 A O
TLERA WA AE . Egr-1 SRR i B AR R #E B /N E 1
Bz 40 55 43 A6 R T SR £ 4 Ak 1 % R kBT B i g B A
AL A K 7Bl (transforming growth factor-8, TGF-81) i &
it 36 1= B 40 ri) WL 2T Ak A S AR . T S R R I K
HHA N, Egr-1 (93535 g B AZEAT, 1 H Egr-1 GEfE #F #w
20 e A 3 B R A BT R AR KR TR R R 4L
gl R EME N Egr-1 MR Ao 8 FamEA ., 5
SR, TGF-3 B # 4t 18 B 175 5 BMSCs ) i & 40 i 73 4k, 10
Egr-1 3J& TGF-g iy Bl sE A, 3xX 1 #F — 20 (Al 3 WG /R Egr-1 8¢
1257 BMSCs il 4. AW 500 45 8 5 Z mi ik 58 (1 45
WA —5, & Bl Egr-1 fgfit #F BMSCs 3% B of 45 25 37 19 1B 1
ALP & ¥, 3t 1 42 #f BMSCs [0 8 & 40 i 3 4k 3 4h. th T
NDRG1 % Egr-1 1 T 8 s 2 — , XFE BMSCs A 73 1L it
R Rk Bk, £ H I Egr-1 il 18 NDRGI i %35
5% BMSCs [) 5 A 40 il 701k

7 ok Egr-1 REARE 3 BMSCs ) 50 4l i J5 1) 234k » 3%
A B TR T8 8, AR A I R AR T B T A 4 AL BT 1 O K
. H2 . BMSCs $5 Fl o AL I ML B R S 4%, T RE A 2 Al iR
S0 TF5Y5 Egr-l 7% B8 vt vl R A7 76 TE 2 78 1 1 A 3R
Moo T H . Egr-1 53R A T B BT A B9 VR 97 X 4w 22 0F
— 2Bty AR G Y Sl ) AR, I 25 5 AN B K T I S 56 ok in LA
.
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