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Effects of IRAK-4 Gene Silencing on Apoptosis in Human Osteoblast-like Cell

YANG Zi-bo, FU Ming, ZHANG Zi-ji, HUANG Bao-ding, ZHANG Zhi-qi, LIAO Wei-ming*
(Department of Orthopedic & Joint Surgery, The First Affiliated Hospital, Sun Yat-sen University, Guangzhou 510080, China)

Abstract: [ Objective] To explore the effects of siRNA-induced interleukin-1 receptor-associated kinase-4 (IRAK-4) gene
silence on apoptosis of MG63 cells and the expression levels of related genes Bel-2 and Bax. [Methods] The gene transfection
(control group = MG63 cells; SC group = MG63 cells transfected with scrambled TRAK-4 siRNA ; KD group = MG63 cells transfected
with TRAK-4-specific siRNA) was performed using Lipofectamine 2000. The apoptosis of MG63 cells were tested by FCM and terminal
deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) methods. The protein level of Bel-2 and Bax were detected by Western
blotting. [ Result] The expression of IRAK-4 mRNA and protein in the KD group were significantly decreased compared with other two
groups. Compared with the control groups, 48 hours after the transfection, IRAK-4 gene silencing in MG63 cells caused morphological
changes, inhibited growth, increased apoptosis (P < 0.05) and decreased protein expression of Bel-2 and the ratio of Bel-2/Bax (P <
0.05). There was a significant correlation between the percentages of apoptotic MG63 cells and Bel-2/Bax protein expression (P =
0.011). [ Conclusion] The results indicated that IRAK-4 gene silencing in MG63 cells increase apoptosis, which may be related to the
decreased Bcl-2/Bax ratio.
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SR BN, FAE R -1 2R
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(B—cell lymphoma-2 , Bel-2) ZEARANGEI il 2 Fh
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i JE BEFLNA 2.4 mL JE L3S Tt A i DMEM/
F12 K538 ; ¥ 6 pL Lipofectamine 2000 (3¢
Invitrogen 23 F) ) 4Ll A 300 pL Opti-MEM
h, BEHAEERPET 5 ming 4 IRAK-4-
siRNA  scrambled siRNA (2 FEH)°A 75 nmol /L)
JIIA 300 L Opti-MEM | IR& WS EEREE
5 min; # Lipofectamine 2000 il siRNA ¥J5J1R &,
IR E 20 min, LU Lipofectamine—siRNA & &
PRI 15 ¥ Lipofectamine—siRNA I &K (600 L)
AT e Ge L AR 30h 5% CO,.37 C 3
BN 6 h G N IVIRA W, MA 3 mL &
100 mL/L Ji5 25 IfiL ¥ =5 ¥ DMEM 85 3% 3k . A W]
siRNA T4l 48 h [ 58 28530k, W i m it
AJFEE Western Blot FI#EHL RNA i#£47 RT-PCR 1Y
oL S5
1.3  Western blot #ill] IRAK-4 Bcl-2 L& Bax
BEAMRIX

BYL 48 h JE IR RAEFRWL, AR S LR A5
F85 1A RIPA 20 f 24 (1165 1 RE TR A= )
HABRA RN AT 10 ~ 15 min, 24H 525, 1E0K
PR A AR 2 1.5 mL EP & M7 3
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240 6 0 AL R T L (200 W 3 4 YK IR S s, T
fa2s), T 4°CTH 12000 r/min(r = 9.8 cm), & .0»
10 min R B0 B EVEFE L E) 0.5 mL 19 EP AR
7o W BCA 4 H € f il & (16 BB RS
WRHEAIRAR]) RSO0 B BN
WIEAREINLR AR E AR U . B30 ng HEH
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TBST YE[E 3 ¥, BRI 10 min, FHEHAIR % 1
71N VR S R —BUREDX 7 () SRR o 4R Ak P il = 4
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e ROL RN, B 5 dK ER .
Glyco BandScan 5.0 {4 (ProZyme, Hayward, CA,
USA) 255 KA
1.4 RNA HJIREUK real-time PCR #&illl IRAK-4
mRNA Ky 3&Ri&

FEU ST 48 h SR IS 4140 A Y B RNA FH LA
17 real—time PCR K il £ 21 %% Y Ji5 #1856 K DT8R 19
1% O . Al FH Primer Premier 5.0 #X 4 (PREMIER
Biosoft international, Palo Alto, CA, USA)#E475]
Yrizcit, i) M A RE LA FRA W6 . Tty
4 45195 5 IRAK—4 upstream: 5’ ~-TGCAGCTA
ATGGCATCAATTT -3’ ;IRAK -4 downstream:5’ -G
TCATGACTGTCTGGGCAAA -3’ ;GAPDH upstream ;
5’ -GTGGACCTGACCTGCCGTCT-3" ; GAPDH dow-
nstream: 5'—~GGAGGAGTGGGTGTCGCTGT-3" . 4k
MiAR P& Invitrogen 23 F] (Invitrogen, Carlsbad, CA,
USA) 11 Trizol #AFUAII A3 HEAT A RNA AU B
1B, W05 SEEAENAR B TOYOBO /A 6] ReverTra
Ace qPCR RT kit i /il & (FSQ -101;Toyobo,

Osaka, Japan ) i FH 3 FH 43317, Real-time PCR £
Applied Biosystems 7500 (Applied Biosystems,
Foster City, CA, USA) L i#47,# TOYOBO /2~ #]
THUNDERBIRD SYBR qPCR Mix i{ 7] & (QPS-
201; Toyobo, Osaka, Japan){i F 15 BH 45 Bc il S5 i
1R, 20 pL real-time PCR S W AK &1 7 .45 . D
Thunderbird SYBR gPCR mix (10 pL); @ [/ Fiif
SIYRAEY (2 pL); B 50X ROX reference dye
(0.04 pL); @ cDNA Bitk (2 pL); & DEPC 7K
(5.96 pL), BEFET N 7L Real-time PCR K
I FAZPE 95°C 60 s, Z 5 A8 95°C 15 s il K 4k
i 60°C 60 s, LPEFT 40 RAG IR | 43 YK AE SE 1 [ B
BEHUROGIE . PCR 455, 7E 95°CA8E 15 s, A5
BHIZE 60°C, fifi DNA BUBE 7870 45 4, 3 T ORI IR
F95°C 155,60 C 15 s, SEHURCIE , 58 Bl i il
2 . Real—time PCR BUH MR 22 s |
R IR A RNase—free $544F .
1.5 =2 B R 46 i 48 ReE

Fi2 2 x 10° /LR EEEFP A T 60 mm F5 5%
MLPY 5 =240 M 451 3 AR AL, 58 BUR e die /e ) 2
e A S Ak S8 57 48 h S AL AL 2.5 ¢/L
JERTEE AL |, IR A SCBE 4R, 1 000 r/min(r =
123 em), B0 5 min;4 CHIB 4 PBS 1A W Uk 2
W4 CHIE ) 700 mL/L £ B & 40 24 h;
1 500 r/min(r = 13.2 em) B0 5 h <[ 2 # , PBS
HRPEP I ;400 H B0 R 2L € 17, 1200 1/min
(r=13.2cm), &> 5 min, 5 PBS;300 wl. DNA ¢
W (N A AL IE 100 wg/mL F1 RNA [ 20 B4/
mL) B8, 4 CHREE 30 min, FEAT I A HOE B
K 488 nm, T 15 mW) ; L HLERAE . BOE 4 FiA
30 min J& FH 2614 BR (3 BECKMAN-COULTER
ocwl) PR, AR AR5 5 /) HCV
{EB<2% ; WCHES3HT 12 000 /211t 41 i 7 7~ FAY
i A AP A B AR PR TR

#& 1 Western blot Ff {15 R

Table 1 Monoclonal antibodies used for Western blot analysis

Antibody Company Batch number Concentrations
Anti-IRAK-4 Santa Cruz Biotechnology, USA SC130789 1:500
Anti-Bel-2 Santa Cruz Biotechnology, USA SC-492 1:500
Anti—Bax KGI Biotechnology Development, China KGA714 1:500
Anti-GAPDH Jetewei Biotechnology, China WB008 1:500
Goat anti-rabbit [gG-HRP Beijing Biosynthesis Biotechnology, China bse-0295G 1:1000
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(1.25 +0.21)5 CON #H(6.21 + 0.52,P < 0.001) I
SC £ (5.05 + 0.28,P = 0.003 < 0.05) FH It (&l 1A)
i E K, TRAK—4 mRNA ([ 1B) 945 SR IREL,
KD £ i ¥ L mRNA 7K (0.27 + 0.03) 2 3 i%
T CON £H(1.00 + 0.08,P = 0.003 ) Fl SC £H (0.89 +
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2.2 ¥R IRAK-4 EFE ) siRNA F L H 40 A
MG63 # 37 4 Bt B

1| B g V51 S v 1 7w PR < R 1 1)

CON ZHH, K% siRNA #4y | ERRERITWH
MG63 40 LI EE A= A RNV — 3, B R 2 2
WIS ZNIE , 4 M A% 3 RN 40 IRAK -4 -
siRNA FE YL SVERE (Fik A), A K HEUEEE KD 4
PR SC 2 1A 20 Y 7E 5% ¢ scrambled —siRNA J5 B 35
5 CON A LA (Fi 2k B) ;110 KD 4 ¢
S siRNA J7 51 % G J5 mT U 240 Jifd e s ] 428 4 328 7
AR S GE AR 5% TR TR AN 22 ) AR A SR
A2 Y 2H A1 R O HLIE I, AR L — 203 K (7
3k C), YRS 48 h LR FE A I W,
2.3 YBEE TR

T AR 25 4275 . 5 CON FI SC 4 AR,
KD ZH V8 1= 400 e 91 (5.67+0.58) W i /= F CON 41
(3.70 £ 0.78,P=0.025) MISC 4 (3.23+0.37,P=
0.004), 2 F 245 L (K 3) . TUNEL 448, (1]
AA) IS R YRR R SiRNA S5 A LE T b
B8 7.10 £ 0.36, 5 ZAHXF A AYAE, CON 414 3.40
+0.26,SC 20} 3.90 + 0.44, KD %15 CON4H (P=
0.001 < 0.05) &% SC 4H (P = 0.002 < 0.05) 4 [t 22 &
YA Gt SC(E 4B, PRP R TR I 45 SR 1
7, IRAK-4 FERI AT i MG63 4RI IH T,
2.4 IRAK-4-siRNA % [F # 3 MG63 44 fa 3¢
Bcl-2,Bax EE &iZB =0

IRAK-4-siRNA J¥ 5% 4% H (1 41 il MG63 &
H Bel-2 MR B LA B TIH, 5 CON 4

1.57

1.0

g
12) 0.5 1)2)

; % 0.0 %

SC KD (A) CON SC KD (B)

E 1 IRAK-4-siRNA # MG63 [5 &AM IRAK-4 F HF1 mRNA KF
Fig.1 Effects of IRAK-4-siRNA transfection on IRAK-4 protein and mRNA expression in MG63 cells
(A) IRAK-4 protein expression 48 h after transfection. (B)IRAK—4 mRNA expression detected by RT-PCR. 1)Indicates significant difference

between control group and KD group. 2)Indicates significant difference between SC and KD groups.
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Control group SC group KD group
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24 h( x 100)

36 h( x 100)
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N
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B2 &EMG63 WBIAERRERENEFLETEE
Fig.2 Morphology of MG63 cells in different time point after transfection under a light microscope
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Z
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= Detected by TUNEL, x 100. 1)Indicates significant difference
5 between the control group and KD group, P = 0.001. 2)Indicates
significant difference between the SC and KD groups, P=0.002.
0
%2 IRAK-4-siRNA ¥ MG63 /531 &40 Bcl-2,Bax & A RIZHI N
Table 2 Comparison of Bcl-2 and Bax protein expression among the three groups 48 h after transfection
Control SC KD Py o
Bel-2(10%) 8.68 +0.49 7.48 +1.42 0.28 £ 0.03 < 0.001
Bax(10*) 8.96 + 0.24 9.96 + 0.64 8.40 £ 0.44 0.315
Bel-2/Bax 0.97 + 0.08 0.76 £ 0.18 0.03 + 0.002 < 0.001

i IL-1  TNF-o S5 880R T Ja) 8 48 i PR 5%
T o8 A L D 5 T 5 AR R A ) B R A
PIRZRE1,

IL-1 Z4K (IL-1R) 5 Toll #3241k (Toll like
receptor, TLR) " 3LA —BE 24 200 A2 FE 1R (14 [
PRSFIP SV A T NSt ER, I IX B 515 557
FELEZN ARG AL, R &
R RS M AT A B TR, SO SRR
A TLR/IL-1R 5 % e U et ol g
TP FC A I S A 2 R AT L B 2R T 40 i ) i
RN E S, WF9E R Y], TLR/IL- 1R i@ if
JL DS R RS E5 R 385 T Wi AR RS VR Ak PR T
88 (myeloid differentiation factor 88, MyD88)C 7 Jifi
() TLR Z5F3AH B 254 )5 , i MyD88 i H N K
vty LR SE T 25 A S 55 4 IRAK -4 T IRAK-1, 2
T R e — RPN AL s N, 2, WFFEeil .
IRAK-4 7E TLR/IL-1R {5 5 i i h B A A 0] 5k
[ HA . TRAK-4 SRS DL T IL-1 MPERTE S

I B P T AR LAY SV E R R, R TR SR
Bt BB IRAK-4 1A T RELE B e8P R
JEPEB BTRYT TR 3RS 254022 Koziczak—Holbro
S URE T TRAK -4 JE PR /N BRUAS ST A 7 241
ZUERESY R I H KRNxNOD (K/BxN) IfiL 5 175 5
() SAEEF L . (H TIRAK-4 iR MR 5
e ok R T O Y = N1 i U SR T R
i, ASLEGE IR T AR K, &8 IRAK-4 JE KT
B, BB AR T N, R4 IRAK-4 5 0 E 4
22 ) ) O R R LR A, (0 C AT AR 2 Sk T
IL-1 5 g n s s A e 2 m e &, o,
WFFE Bon, A 1 (IL=1) X 8B 40 i 184 8 A A
VR FEAR TG o IRAK -4 LR TTER 5 4% &
BB AR B S TN, T IRAK-4
& IL-1 25530 0 e 8 A, PR i
FERF RV ] B P2 IL-1 NME S1E S
Wt , 2k % B AR TR I IR R 2 — o R RS
R L ) R TR A A G I BOC Y R AR AL
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Bax
Bel-2
GAPDH
1.5 1
B BDL-1
% B BAX
x 1.0
=
z
[
-
E 0.5
0.0

KD 50 CON

B 5 IRAK—4-siRNA ¥ MG63 [5%4H Bel-2 Bax EARIL
Fig.5 Comparison of Bcl-2 and Bax protein expression
among the three groups after transfection

1) Indicates significant difference between the SC and KD group
in bel-2 expression, P < 0.001;2)Fail to indicate significant difference

between the SC and KD group in bax expression, P =0.315.
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2 B, Thig b Bel-2 M T-HMHIIE A | Bax
RPETESFEEN  EZ IR PE T AR R
TRIK W REA EAE DR R IR R AR e R
T RIK(Bel-2-Bax ) 5 [A] Y — B 4K (Bax—Bax ) i Fr
Bax 1] S P A0 B 8 T A9 /E ™, Bel-2/Bax [t
(BN P 20 i A2 S IR B RS 7 e A s
T EA CHPEAE I, A AR IRAK -4 J
TR MG63 2B LAY Bel-2 1 Bax JE K 1 21k
TR, 45 R R 5 IE R H A9 40 0AH L, RNA
THALA Bel-2 H AR FRA & B L H Bel-2/
BaxKD<Bcl-2/BaxSC., #{7% J& siRNA i#k [RAK-4
FR G H A4 MG63 3658 52 30 A 38 fin , wf
ES I Bel-2 AL, T Bel-2/Bax H 4

K, SARLIGEE A X AR S
JE ML T M Bel-2 H IR W AFSE Th & BE Bel-
2 &3k A LA 4 A7 6 s 1D R 4 A
FRE PR FEIHABMETE T, 38 HIF-1a FER R
N B M O T IR SE S Bel -2 36 PR 3 A v
DA I VEGE 85 IE 52 38 1 34 i Bel-2 19
FEIRFEA N A0 B Y A 20, LA 5 35 At L O
ToAHSCRY LA, g i IR 5 0 BB AR A (eytokine
response modifier A, crmA ) W oK WL 5 45 & ok,
R AN T AR G AR IE . #ED Bel-2/Bax R 40
AAUALIEAE TRAK 4 F RT3 AG A1 B 41 i v 52
M AR T, AR R S BUE A ETr
A AR AR BB, 5 S g T
YH L PN - Z [A] OC R AT RR it — 20480, LAk, i
SERIE AR T AR BB R RE FR BT, bR T AT
5% IRAK -4 JEH 3R IR 5 i 240 M 2 8] 1) OC &R A1,
PRUHE 87 Bel-2/Bax 45 0028 1K 300 ) il B 4
LR T AT B AT HV AR I R R A1

M2, ARELIGH A RIIER IRAK-4 =ik
siRNA [P 95 0 N B AR, 45 R 48R MG63
YRR SE , T 3E N [RVARE 40 e YL O 4t i S
Bel-2/Bax HLBI i AR vl 58 5 2 AHC i+ H Eirvt
T IRAK-4 75 R AE M B W b i /i R A,
AHFTEEA BT T i IRAK—4 5 5ERE 41 i 5] 19
KFR, G XA A AE P45 rh & Fh i it PN
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