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Study of ERKS regulating osteoblast function CHENG Qun ZHU Hanmin GAN Jiemin et al. Shanghai
Geriatric Institute  Fudan University Affiliated Huadong Hospital Shanghai 200040 China

Abstract Objective To study the expression of ERKS on human rat mouse osteoblasts and the regulation of
116 on ERKS expression preliminarily investigate the effect of ERKS on proliferation and differentiation of
osteoblast. Methods The protein expression of ERKS on osteoblasts was confirmed by western blot. ERKS and P-
ERKS were detected when different dose of IL-6 treated osteoblast during different time. ERKS siRNA plasmids
were constructed and transfected into MG-63 cells. MTT ALP activity and osteocalcin expression were detected
after treated with 10 nmol/L. 11-6. Results ERKS was expressed in human rat mouse osteoblasts. The
phosphorylation level of ERKS were increased by IL-6 on time and dose dependent manner. As compared to control
cells ERKS siRNA cells’ MTT reduced osteocalcin expression reduced P <0.05 yet the ALP activity was no
significant difference. Conclusion ~ERKS signal pathway is regulated by IL-6 in osteoblast and ERKS signal
pathway participate in the proliferation and differentiation of osteoblast.
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DMED GIBICO PBS 2
BRL USA IL-6 peprotech USA ERKS P- Bradford 60 pg
ERKS osteocalcin B-actin 4 x 10 min 10%  SDS
Santa Cruz USA  MTT DMSO Triton X- 0.5% 1:1000
100 Sigma BRL USA 4°C TBST
Lipfectamine2000 3
Invitrogen USA 1h BandScan V
1.2 B-actin
4
1 mm’ PBS 1.5
3 I\ 37°C MG-63 2x 10* 96
15 min 10% 200 pL 4 4
DMEM MG-63 10%
10% 10 mmol/L. HEPES 2 DMEM 24 h
mmol/L 100 IU/mL 100 prg/mlL 10 nmol/L.  1L-6 48 h
DMEM 3 1 5~7 4h  PBS
60% ~ 80% 100 pL. 10 pL. 0.5%MTT 4 h
IL-6 100 pL. DMSO 10 min 5 min
1.3 siRNA siRNA 490 nm A 4
GeneBank ERKS
http //www. ambion. com/echlib/misc/siRNA _ finder. 1.6 ALP
html 3 ERKS  siRNA 1 MG-63 2 x 10* 96
siRNA1 CACGACAACATCATCGCCA 200 pL 4 4
siRNA2 CTATGTACACCAGCTACAG siRNA3  GAA- 10%
AGATGGTGCCATCTCA  negative TTCTCCGAACGT- DMEM 24 h
GTCACGT siRNA 10 nmol/L.  1L-6 24 h
1 MG-63 PBS 2 1 ml0.1%
1 x 10° 6 Triton-100 30 min 50
70% ~ 80% Lipofectin 2000™  siRNA L 37°C 15 min 520 nm
siRNA 200 nmol/L A 4
Lipofectin2000™ 3 1.7
3 48 h RNA + SPSS 10.0
PCR 1 siRNA =
75% pRNA TU6.2- ANOVA P <0.05
ERKS5i pRNA TU6.2-GFP
MG-63 4 (DpRNA TU6.2-GFP
1L-6 @pRNA TU6.2-GFP 2
IL-6 (®OpRNA TU6.2-ERKSi 2.1 ERKS
IL-6 (DpRNA TU6.2-ERKSi westernblot 116 kd
IL-6 24 h 10 ERKS
nmol/L.  IL-6 24 ~48 h ERKS
1
1.4 Westemn 2.2 1IL-6 ERKS
6 MG-63 IL-6
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B1 ERKS EXRFEREB AP ARE

HBFFRAUESE IL-6 B LA{# &% & 40 Jfi & ERK1/2 BEER 1L
T, MA IL6 ATUEAKELSHAKRAN
ERKS, B UL 3 i1 W 22 1L-6 %F % & 40 B8 ERKS B9 1E
Mo

IL-6 10 nmol/L IL -6 for 30min

015 30 60

M2 IL-6%f MG-6341 B ERKSHE B8 4 7K - i i (8] 77) 8 3% Br

W 2 Biw, IL-6 2 B ] | 30) 8 4R 8 1 A 38
ERKS KB$ER4L7KFE . 10 nmol/L B IL-6 7E 15 min At
#2AX , 7E 30 min Ak B 5 ¥, 60 min FFI6 T (&, 3B
30 min 1 AL S, A FRI R IL-6 R4 0, BE
B AN, ERKS B$BR 1L Z ¥ N, 7E 10 nmol/L
R .

2.3 ERKS iRNA (980 H 40 M35 70 R PR AR , B A 1L
[

R1 FRLGEHAMHEHEEMERE(+s,n=4)

MTT( Agsn)
HH
FFH IL-6 T
pRNA TU6.2-GFP 0.320 £ 0.044 0.538£0.065"
pRNA TU6.2-ERKSi 0.295 + 0.030 0.278 +0.024"

£ : 5 pRNA TU6.2-GFP IL-6 & FH44HLL, " P <0.05; 5 pRNA
TU6.2-GFP IL-6 FHAME,* P<0.05

1R, 4 AARA MTT B E L R E
445129 0.320 £ 0.044.0.538 + 0.065.0.295 + 0.030.

0.278 +0.024, 7E IE ¥ %} I8 MG-63 4}, 1L-6 T )5
HefH 2R BB F & (P <0.05),1E ERKS iRNA 41
HEARATWMARL FHAFE, L6 THHEHRKRR
BH.BES5E® L6 THAMULERAFREEFH(P <
0.05), '

g 2 B R, 4 45 40 MR A 61 B R B 1 40 B
% 3.116 + 0.1334,5.367 = 0.217.3.149 + 0.068.
5.038 = 0.221, 7 IE % %t JE 44 1 ERKS iRNA 41
MG-63 4, IL-6 TH/E WM E YA R HA
B(P<0.05), FH 4 ERKS iRNA H2Z | Z R K&

SGitFEB L,
F2 FARLAHABEBBREEELBE (225,0=4)
ALP(Asy)
415
*TFH IL-6 FH#
pRNA TU6.2-GFP 3.116 £0.133 5.367£0.217"
pRNA TU6.2-ERKSi 3.149 £ 0.068 5.038+0.221"

o 5 A RS ok FHILL A" P <0.05
mE 3 R, ARG THE 4 HHRKES
ERBWEO, 76 1E % 3 HE MG-63 410, 1L-6 THIE &
EEEEWEBAE (P <0.05),{/H ERKS iRNA A 4H
I THEBSEXHBRR, BEIEHNEME
HERERBEW(P<0.05),
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pRNA TU6.2 -GFP pRNA TU6.2 -ERK 5i

B3 FRLHABBSRESEE(n=4)
¥ : 45 pRNA TU6.2-GFP IL-6 R T Hi# 4K, P<0.05. 5
pRNA TU6.2-GFP IL-6 TR 4HH,* P<0.05
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3
/ Ser/Thr 4 24 h
1/2 extracellular-signal regulated
kinase 1/2 ERK1/2  c¢-Jun c-Jun N-
terminal kinase JNK stress-
activated protein kinase SAPK ERKS
1 big MAP kinase 1 BMKI1 ERKS
IL-6 ERKS
ERKS  MAPK
115000 ERK1/2 ERKS
ERK1/2  53% N-
Thi219 Tyi221
ERKS
MEKS
myocyte enhancer factor
MEF2
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