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[#E] BHH® FiT microRNA-494 (miR-494 ) i i Toll KE3Z /K4 ( TLR-4 ) i 6 10 1 )8 B 20 M 43 4k K 5
AL AL, Ak /N BRUSCE Ik MC3T3-E1 VR AR AME T | 3% Fl miR494 mimic 5 4t/ UK
B AR MC3T3-E1, R H qRT-PCR 35 1 52 miR-494 76/ BB 41 i bk MC3T3-E1 % Y i 5 A9 2 3515 ol ;
i MTT 32 460 % e w5 /0> BRUSCE 4 MR MC3T3-E 1 (4 38 58 17 100 5 3 2o I 2 k2 8% B2 18 ( alkaline phosphatase,
ALP) TE P, BT/ BB B 40 B bk MC3T3-E1 19 4 k4% 0L ; 38 33 B 5 & (osteocalein, OC ) 22 12 46l 43 H7 1 Von
Kossa #7516 e € K600 /)N B0 40 B bk MC3T3-E1 By 3£ B A L1 &0 5 18 1 Western blot Z5 46 I 4 YL if 5 TLR4 2K
HERIRER, R RT-PCR I & 45 1 R, 5 B0 M X5 B 440 L, /N BB 40 flS bk MC3T3-E1 55 34 5 1Y
miR-494 ) mRNA B KT H (P < 0.05) , 3% B miR494 mimic 5 e/ BOAE 40 Bk MC3T3-E1, 3 f#
miR494 i F3k , 5 FIMEXF A L, 23T miR494 mimic F Y05, /N BUSCE 40 Bk MC3T3-E1 AYIEFE AE /1%
FHMHE (P <0.05) . 5559/ BUR B 40 B Ak MC3T3-E1 H ALP TS PEFEMR (P < 0.05) , 6 i), 5 e J5 110
NSRRI RR MC3T3-EL H OC A% P B E MK (P < 0.05) , W L5 A% H 4> (P < 0.05) , Western
blot 455 7R | 5 B EXF B AR e, miR494 mimic B YA A0MI () TLR4 EH XX B B ETRH (P < 0.05),
#51i%  miR-494 REUSE T TLR4 3 B0 /N BUBL B 40 M ik MC3T3-EL RO XS 58 T ), AR 40 fa b ALP  OC (7
F7, 98070 B 20 B TP BT A 2 B, A s R A Ak B R R Ak
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MicroRNA-494 inhibits osteoblast differentiation and matrix
mineralization through the TLR-4 pathway
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[ Abstract ] Objective  In this study, the molecular mechanism by which microRNA-494 inhibits osteoblast
differentiation and matrix mineralization through the TLR-4 pathway was examined. Methods The mouse osteoblast strain
MC3T3-E1 was selected as an in vitro model, which was transfected with miR-494 mimic. The expression of miR-494

before and after this transfection was determined by qRT-PCR. The proliferation of MC3T3-E1 before and after transfection
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was also detected by MTT assay, while the differentiation was studied by measuring ALP activity. In addition, matrix
mineralization of this cell line was determined by quantitative detection of osteocalcin (OC) and Von Kossa calcification
staining. Finally, the difference of TLR-4 protein expression before and after transfection was determined by Western
blotting. Results Compared with that in the negative control group, the mRNA expression of miR-494 after transfection of
the mouse osteoblast cell line MC3T3-El was significantly increased (P < 0.05). The result showed that miR-494 mimic
was transfected into this cell line and successfully led to the overexpression of miR-494. Compared with the negative control
group, after transfection with miR-494 mimic, the proliferative capacity of mouse MC3T3-E1 osteoblasts was inhibited ( P
< 0.05). ALP activity in MC3T3-El was also significantly decreased after transfection (P < 0.05), indicating that the
differentiation ability of MC3T3-E1 cells was inhibited. At the same time, the activity of OC in MC3T3-E1 was significantly
decreased after transfection (P < 0.05) and the number of mineralized nodules was also significantly decreased (P <
0.05), which indicated that the overexpression of miR-494 inhibited the mineralization of matrix in these cells. Western
blot result showed that TLR-4 protein expression was significantly increased in cells transfected with miR-494 mimic,
compared with that in the negative control group (P < 0.05). Conclusions miR-494 could inhibit the proliferative
activity of the mouse osteoblast line MC3T3-E1 through the TLR-4 pathway, reduce the activity of ALP and OC in cells,

decrease the number of mineralized nodules in osteoblasts, and inhibit osteoblast differentiation and matrix mineralization.
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ik TLR-3 I TLR4!" . A #F5E BI#R 1} TLR4 324K
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W5 (MTT) B-H M B4 A TritonX-100 ¥ F H 3&
Sigma 2\ F] . B# P4 B FR il ( alkaline phosphatase,
ALP) 1R &A1 BCA 2 vk I e iR & T3 =
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T E B A H AR AR A R, TLR4 $iik | B-
actin FUIA FRAREFRIC L EBT/ N RPURIE 7 T35 5
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1.2.1  miR494 mimic % % /N BB B 40 M £k
MC3T3-E1

miR-494 mimic A H:BF M X B A T 8Lk
YR A A A, S 10% 155 # DMEM K7 77
FEBE I /N BURCE 40 I Bk MC3T3-EL, #£ 37°C, 5%
CO, B5 M PR 3%, % MC3T3-E1 4014 A miR-
494 mimic FE Y AN FAMEXT B2, miR-494 mimic %
Ye] . w5 S AL 22 A B miR-494 mimic A1
R BTAA 5 B PR X6 B2 . ) 35 55 W i A TS L) 8
miR-494 mimic FIfSHA,
1.2.2 qRT-PCR ¥l miR-494 7£ /)N BUS B 40 it bk
MC3T3-E1 YA

K H Trizol $2 R HEHUAH M (1% 5 RNA , #4¢ IR
Micro RNA 2 % si i & B W1 5 %0 5L RNA #F17 J
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AFEARBEE 4 AL, e BG5S I 5 i B 4%
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1.2.6  /NEUSCE 40 iRk MC3T3-E1 % YL ni J5 1k
SEATELE I

ARSLHGR F Vonkossa 554k 42 6,3 1 2 /)N B
H AR MC3T3-E1 55 42 mi )5 (9 e g 15 5, #/
SULCE 40 o kR MC3T3-E1 32250 F 96 LA, 4341 [
b, }3%18 d J5, f#i ] Vonkossa #5467 % 40 M 47
Wi , 2 J5 % F Vonkossa F54 G4 4,35 %o 40 fifd f 47 4L
o, BFEA I A ZE 18 B BL0E A HPIAS-100 /5
TR AT R €0 B IR S 5 BT R G
1.2.7 Western blot Kalll %% YL J5 TLR-4 & H ) 5%
KES

BN BUSCE 0 I bR MC3T3-E1 4280 T 6 fLR,
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VEHL 5% (AR EF 10% 1953 B S, 76 150 Ma 5%
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2 &R

2.1 ¢RT-PCR # iUl miR-494 7£/)\FR A B 48 B #%
MC3T3-E1 HHjFRIE

W 1 iz, qRT-PCR 45 5 878 miR494 7E/)
SR ARk MC3T3-E1 H A 2k a i e 35 AR T
miR494 mimic % L4 (P < 0.05) , i) ¥ miR494
mimic $% 4 /N RO 40 kR MC3T3-E1 A% ), i
miR-494 76/ BB bR MC3T3-E1 Wil ik,

F1 miR-494 7E/NFUSCE QIR MC3T3-E1 H i

#ik(n=16)

Table 1 Expression of miR-494 in mouse
osteoblast cell line MC3T3-E1

25 5 miR-494 FHX} ki
Groups Relative expression of miR-494
P BE 4
[SE HEX TR 8.35+1.06
Negative control group
iR-494 mimic 444
m mimic F 344 19.54 £2.39

Transfection group of miR-494 mimic
S EXTRA ML, * P <0.05,
Note. Compared with negative control group, * P <0. 05.
2.2 MTT ERN/NR K S 4 ik MC3T3-E1 %
FETE G TETE

ARSI N miR-494 mimic 55 44/ U 40 i bk
MC3T3-El 5 ,MTT £ DFZ 9% 0 h 48 h J5 4 i 3
PR AL, W& 2 s, miR-494 mimic 5% YL 4 1)
21 it 448 B R A B o) R 2t S R (P < 0. 05) L, TiF
52 miR-494 #1004 /) BB B 40 B R MC3T3-E1 B9
T
2.3 MNEARB MK MC3T3-E1 &5 f5 ALP
& RN E

ARSI T /N US4 AR MC3T3-E1 A% e
HifE ALP p93& M, 455058 3 iR, SEHMEXT IR
A, miR494 mimic 55 3% /N BUS B 240 il Bk MC3T3-
ELJG, M ALP 09 3% o & & 32 21l (P <
0.05) ., IX Ui Bl miR-494 2> i /] LA B 40 it Bk
MC3T3-E1 "1 ALP 3§ 77 F%AK%
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2.4 NEEBHAELL MC3T3-El #4HERIS=
(OC) & HERME

TERCE AR b B R & e s B
ARSI E T miR494 mimic #5445, /N BUSCE 40
Mtk MC3T3-E1 TE RN, 45 R MK 4 o
75, 5 G PE X IR ZH AH H, miR494 mimic 75 4/ B
AR MC3T3-E1 J5, 40HdH OC Y36 1 8 3% &2
FPPHI (P <0.05) . X BEHH miR-494 2 {fi /)N R B
kR MC3T3-E1 HHY OC 1% SR,
2.5 INERA B MC3T3-E1 B 50 L&
TE R E

WA 25 77 2 B 240 M e 10 43 Ak 1 JE AR A
PRI, A S5 56 308 Ao 00 /) R B 4 B R MC3T3-E
HE LSS AR, SO miR-494 %o il 15 40 it g 30
SHALIIRREE . S5 UNEE S5 FroR, BT BEZH v ) AR

A T BE- 42, i S M, miR494
mimic % L4 40 MO B0 BT A0 25 15 B0 AR T Bk
YRZH (P <0.05) . UiHH miR-494 240 ik 15 40 g
W e
2.6 /INRBB Mk MC3T3-E1 #3487 /5 TLR4
EANRIEER

ASCHE T miR-494 mimic % 44 40 i )5, 40
M TLR4 EE R RIEZE S, g RWE 6 xR,
Western blot i Il 45 5 = B, 5 B PR XF MR 40 AH b,
miR-494 mimic YL 4L h TLR4 & A RAE
FIE (P <0.05) . Uil miR-494 236/ U
ARk MC3T3-E1 H' TLR4 5 (£ ik &, B miR-
494 T REE T TLR-4 38 0 il 1B 20 B o3 Ak S ik it
ik,

F2 /DNERMCE M MC3T3-E1 # 4 HT )5 G54 (n = 16,% )

Table 2 Proliferative rate of mouse osteoblast cell line MC3T3-E1 before and after transfection

ikl BRI O h BRFRIGA) 48 h
Groups Incubation time 0 h Incubation time was 48 h
BAPEXT BB ZH Negative control group 100 342.27 £25.18"
miR-494 mimic $442H Transfection group of miR-494 mimic 100 201. 56 +18.39#
T SFAVEX BRI IR 0 h AL, * P <0. 05 ; 5 FAMEXT IRA1HE 37 48 h AHEL,*P <0. 05,
Note. Compared with negative control group (Incubation time 0 h), * P <0.05. Compared with negative control group ( Incubation time was 48 h) , P
<0.0s.
=3 DNESE MR MC3T3-E1 5 YLRTf5 ALP &M (n =16)
Table 3 ALP activity of mouse osteoblast cell line MC3T3-E1 before and after transfection
2151 PR (U/L)
Groups ALP
B X B 2H Negative control group 1.37 £0.24
miR494 mimic #4444 Transfection group of miR-494 mimic 0.87 0. 11"
T SPIE AMIE, * P <0.05,

Note. Compared with negative control group, * P <0.05.

x4 PNEUSEAIMEE MC3T3-E1 #YLRi)5 OC 1k (n =16)
Table 4 OC activity of mouse osteoblast cell line MC3T3-E1 before and after transfection

4151 R (ne/L)
Groups oC
B4 X B4 Negative control group 9.17 £1.43
miR-494 mimic ¥ Y44 Transfection group of miR-494 mimic 5.84£0.91"

TSP AR, " P <0.05,
Note. Compared with negative control group, * P <0.05.

RS DNEBCE AT A TR B L (n = 16)

Table 5 Comparison of the formation of mineralized nodules in mouse osteoblasts

245 T ALEE T4
Groups Number of mineralized nodules
[F A X B 2H Negative control group 77.13 £9. 39
miR494 mimic ¥4 YLl Transfection group of miR-494 mimic 51.64 £6.97*

o SRR R AL, * P <0.05,

Note. Compared with negative control group, * P <0.05.
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6 /NEULBM TLR4 BEAMELLR (n=16)

Table 6 Difference in expression of TLR4 protein in mouse osteoblasts

ZH 5 Groups

TLR-4/B-actin

BHPEXT BEZH Negative control group
miR494 mimic 5 Y42l Transfection group of miR494 mimic

0.93 +0. 08
1.86 £0.15"

T HHEXT HEAHLL, * P <0.05,
Note. Compared with negative control group, * P <0.05.
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494 X BE AR P TS FEVE I PLE, 45 SRR W], miR-
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