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[(HE] HM IR deEmsU R E R T, RNA T8 2 kB B8 4tk U266 APEL 33k %t 5 HAL R
THP-1 40 B+ g, )itk OFHER APEL siRNA k3 kT A U266 i, @Western blot 45 U266
4 APEL F i B 40434k R 7 (RANKL) 2 (6 1k . Qs JE B M =U LB 37 1k &R . THP-1 + U266 L1555 41 THP-1 +
U266 M IR A1 THP-1 20 i 20 3% 35 41 . OPUIA A1 R BR VE 0 R T ( TRAP) Y (5 55 5 BB BE 4T, RT-PCR 35 K
THP-1 #Hfig Cathepsin K 1 V-ATPase mRNA Rik/KF-. GYaHE F WML EH I A FAEIE . &5  APED siRNA figH] & 30 il
U266 Z0ffish APE1 J RANKL fEH ik (P <0.01), THP-1 40fifg5 U266 40/ 355 3% /5, THP-1 40 g m] 434k &y TRAP BHM:
BB B RELRIE , Cathepsin K A1 V-ATPase 3K %35 & THiE (P <0.05) ;U266 0% APEL siRNA Zb B )5 EEE IR (A &
THP-1 #1536 OCLs 33t 0820 , Cathepsin K I V-ATPase 3L /K BRI, 2 S HA G115 X (P <0.05) . 45k
APE1 siRNA GEB 4] U266 41fi5 50 THP-1 4009 B4k, HALHITT Be 5 APEL R U266 4l RANKL £ 5¢,
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APE1 expression in multiple myeloma cells promotes differentiation of THP-1 cells

into osteoclast-like cells
Zhou Liwei, Du Jia, Zhang Liang, Cheng Yi, Wang Dong, Xie Jiayin ( Cancer Center, Institute of Surgery Research, Daping
Hospital, Third Military Medical University, Chongqing, 400042, China)

[ Abstract | Objective To determine the effect of RNA interference (RNAi) of apurinic/apyrimidinic
endonuclease ( APEl) in multiple myeloma cell line U266 on the differentiation of a human monocytic cell line
THP-1 into osteoclast-like cells in a contactless co-culture system. Methods Constructed APE1 siRNA ex-
pression vector Ad5v2 APEl siRNA was used to transfect the U266 cells. The protein levels of APE1 and
RANKL were detected by Western blotting. A co-culture system of THP-1 cells and U266 cells was established
with Transwell insert culture dish. The co-culture system were divided into 3 groups: THP-1 + U266 group,
THP-1 + U266 **™ group and the control group (THP-1 cells). Osteoclast-like cells were identified through
tartrate-resistant acid phosphatase (TRAP) staining. The mRNA levels of Cathepsin K and V-ATPase were ex-
amined by RT-PCR. Osteoclast bone resorption was measured by pit assay. Results U266 cells transfected
with Ad5v2 APE1 siRNA had significantly lower protein expression of APE1 and RANKL than the untransfected
cells. THP-1 cells differentiated into the osteoclast-like cells with the elevated mRNA expression of Cathepsin K
and V-ATPase( P <0.05). The number of osteoclast-like cells was decreased significantly in the THP-1 +
U266 "™ group, as well as the mRNA levels of Cathepsin K and V-ATPase (P <0.05). Conclusion In-
hibiting APE1 expression in U266 cells in a co-culture system suppresses the differentiation of THP-1 cells into
osteoclast-like cells, which may be related to APE1 down-regulating RANKL in U266 cells.
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1) 5 R IR AN TR, MBD 78 K Az 15 i Ve B B R s i vp -
A H B AR, MBD AT B e B 40 i it o 1 5
T B s 40 L s 22 0 i) B 250 - Al 2R 7 ) 245
R TEBBE MR, MM 20 i 5 % B 40 M (osteo-
clasts, OCs) . B0 E 20 i (osteoblasts , OBs ) T i & Z= B A8
HAEM, 51#2 OCs B 1% B #F 40 M ( osteoclast-like cells,
OCLs ) A= B8 i 3807 , MM 28 i 43 90 1 < 240 JH 3% £k
PR 7~ D K oy 24 B A o], AT 36 Jle Vs i M 3 . A6
IR Ry / i W W A% TR PN VT it/ 4 A 348 i PR -1 (apurin-
ic/apyrimidinic endonuclease/redox factor-1, APE1/Ref-
1) /2 —HA DNA #4548 5 F 48 Ak 1 )5 T e i XL )
REEH, TE2 A frh R EZAE . APEL 7]
i I A IR AR A 45 AP-1 NF-«B P53 (HIF 7§
DAL 22 2 53 DXL, DT 42 A IR 1 3598 M o3k 45
RS AT BEOR B T, sIRNA 1k
U266 41l APE1 K3k, 5% HI6F A B2 20 i D) e A7 84
FRERPER THP-1 40k, 5 U266 20 i i 2l 4k 4% 55 45
B WA SRR & v THP-1 4fifif[n) OCLs #4534k B
B A PR AR RE DR 2 38 K v A ML T e , LA by #E 1)
BT BB B P S A

1 57

1.1 ##

RPMI1640 ¥ 3% 3£y F HyClone, i 4 Ifil & W T GIBCO,
Transwell /N2 (42 0.4 pwm) Il F Millipore, APE1 siRNA /3%
% AR DOTAP fig Bt 5 Y30 &2 1 T Roche, S dit A
APEl Z 5 EPLIAN F Santa Cruz, fadi A RANKL £ 5 BB K
W+ GeneTex, TRAP (T4 £ R MR P A 2 Al ) 2% 0 3 7 &5 &
PMA (i) W4 F Sigma, PCR 5|9y _E 4S9 TR\ A
B, RT-PCR 257 & T Promega, &) (JEE K 200 pm)
W T3 IDS A H],

1.2 mpasssk

AR/ B A A AT AR THP-1 4IH S N 22 5 1 - B 980 41
JLRE U266 4 10% Jif 45 1035 1Y) RPMI1640 135 k4% 55 | 1
IR 3T C 5% CO,,2 ~4 d ik
1.3 APEI siRNA # 4k %52 U266 4 2,

R SEgG H, FRAT O 20k A ) APEL 223558855 90%
5 siRNA™ | B 35 22 18 3K Ad5v-APEL siRNA F A4S 5256 2 ]
i AR R 1.6 x 10 TU/mL, 252866 50 MOI T
TERB T AR B IR U266 40 48 h, APE1 siRNA [k %%
YL U266 21 At 1 BH P v 1 07 3 A HE SR [ 5 ] 3547 o
1.4 Western blot # ] U266 4m e+ APEl % RANKL

EaKF

i 4E APEL siRNA #3811 U266 2 i $2 e 54 %% 1, Bradford
IER A&, 2 12% 1 ke JE T R 48-58 N A I e B
(SDS-PAGE) LKA T4r B G , 5% & PVDF [, 5% i fig 05 %
37 CEHF 1 h, A RANKL(1:500) 8% APEL(1:8 000) %t A
Z TP 4 CIT R 5 I AR i3 42016 1 B AR B 1) 2E- Bt St

H(1:8 000) , YERRJEMA B AW, EH LB O EF, H
QuantityOne 4. 4. 0 AT 4550 B K BEAE, LLE M8 5500 K
JE(E WESE ST K AR A R A &, R 0 3 Ik
1.5 #3rmmX ki

TE4 10% fa2E 1% &% 200 ng/mL PMA ) RPMI1640 £33
Herbrd MU 5% THP-1 4000, A AN 25 L) 1 x 10°/mL 370 T
EWUEH A 824 FLARH 4 d JEHBOTBR IR NG RE A, K
A 1 x10°/mL U266 41 g (¥ Transwell /N2 25 A 32 Fh A I e
THP-1 gAY 24 fLAR I B Transwell | T %=, SC5 4.
THP-1 + U266 21, THP-1 + U266 "™ ¢ | g 5% 55 114 I b
THP-1 4 A%t HEZH . B F 37 °C 5% CO, W RIE B 46 v,
B3 KI o
1.6 TRAP ¥ & & 2m jeit 4%

X IEREFE 12 d §) THP-1 40t 7 TRAP 4L, 35 HE I &
ULHA T AL BRI T HAE . AL 4% 2R W R E I, N AL
W ,37 CHEKIE 60 min, 5 TS, MR 6 MIEF P
TRAP FHPE 0 A% B RE A ( =3 %) 1158
1.7 BBk L

TG 1S d Wi, PBS vk, 2. 5% i B [
FE MR E 8 min, 0. 25 mol/L Z A8 Tl i 1 min x3 1R,
BEEE BB o 1% WG P T = IR Y5 3 min J5 FHZEIRK
HTE, LB TR,

1.8 RT-PCR #m) THP-1 4a ffLak B 2 Jo 4% 404 2 B

SZE AR 1.5, e85 12 d J[F ke THP-1 40 A, Trizol 32
IE RNA, RNA ¥k B 140 B2 9 K I R FH 55 A0 43 o B 3k,
D(260)/D(280) ¥ KT 1.8, S ML B4t RT-PCR, X
W 454 R 95 C AR 3 min, 95 °C 30 s B AR 30 s.72 °C
60 s, 3t 34 NME,72 °C FE 40 #EMH 10 min, DA B-actin N2,
PCR 5% 2% B e EE RS HL Ik , Bio-Rad R MHT R HHi 4
7, Quantity One 4. 4.0 ZE40HT, L B 2 IR/ WS IR 5%
MR FEAE 2R AN mRNA D &8, RS 3 . 451
YRR JGREE W 1,

%1 RT-PCR3|#KIRNEBE

, , R
3 31951 e
B-actin 5'-CCTCGCCTTTGCCGATCC-3' 520 bp 54.5
5'-GGATCTTCATGAGGTAGTCAGTC-3'
Cathepsin K 5'-CTCAAGGTTCTGCTGCTA-3’ 381 bp 50.8
5'-GACAGGAGTAACATATCC-3’
V-ATPase 5'-AAGGGATGACCAGGAAGGAT-3’ 410 bp 60.4
5'-AACATAGCACTGAGGACCCA-3’

1.9 %itsam
B LA x =5 Ko, SPSS 19. 0 FF43#1,2 21 1] He Aok
t e oA , 22 2L 1] e Aok F B K 2B 5 2200 #r 6

2 HR

2.1 APE1 siRNA % U266 Zm i APE]1 & & &k 69 %@

APE1 siRNA %Yt U266 4l s 48 h Ji5, Western blot 5 il 2%
SRR U266 40l APE1 85 H3RA KT (1. 64 £0. 13) W] & [
K, 5XTHE 2 (0.33 £0.06) FLir, ZR A5 %E XL (P <
0.01), HULFEH, RWUF5E A A APEL siRNA R A5 24 H 41 i
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U266 4fifiid APEL £ &Kk WA 1,

1 2

1588402 APEl siRNA 28
B 1 Western blot #:il] U266 ZHAf1 APE1 & H &K%

2.2 APE1 siRNA 3t U266 afie. RANKL & & &k 69 %%

Western blot | 4% 5 5 7~ : £ APE1D siRNA 4b 3 {1y U266
A8 RANKL (692 141 9635 K F- (0. 79 0. 08 ) ] 8 KA., 5 ¢ 18
ZH(0.31 £0.04) L#, 2R A R (P <0.01), WLE 2,

1 2
RANKL(37x10°)— - | am—
practin 210 (D D

1. %HHE 202 APE] siRNA 41
2 Western blot #:ll] U266 £Hff RANKL & [ %%

2.3 APEI siRNA 35 B 4% 2m i £ %, 09 % vh

e WL, BAlE S 4H h THP-1 20 M A8/ )N, TRAP 326,
B THP-1 + U266 41 ] UL TRAP Yo (6, FH 1 5 B 20
MR dse A, A 2k AT UL AR SRR S, IS P A AL 6 R R
Mo B T Bk (324 +£23) 4, 4 7n: LR Rk R,
U266 4il g v] 75 S 0 B i 44 41 e THP-1 40 g7 OCLs 434k, {2
£ APEL siRNA ShBEIERE SRR R, OCLs A4 pliiii /b, 2k B
WEE TR (82 £11) 4, 5 THP-1 + U266 ZHAH, 25 74 4
PR (P <0.05), LK 3,

2.4 FHAMK

JEEE T WLEE, THP-1 + U266 2H /Y-8 A e 1w Al 0L B 5 /Y B
Webfes (R 4) , Ul B B R M LA W B s v . B TR B 3
Yooy s, B T S R, B AU i, I THP-1 +
U266 A4 K THP-1 4RSS0 R 1o A WA 3
2.5 3Rk ZA P THP-1 288 Cathepsin K F= V-AT-

Pase mRNA & ik

RT-PCR %55 5 7x ([ 5) , THP-1 + U266 #H 1 THP-1 4 g
fit) Cathepsin K 1 V-ATPase F&[H ik /KT, 5 THP-1 46
MIEE FR A I, 22 A G125 L (P <0.05) ; THP-1 +
U266*™ "™ 45 it THP-1 4fiffd 1% Cathepsin K F V-ATPase P
TR TYIREAR, 55 THP-1 + U266 ZHAH 1 2% S A it 5 X
(P<0.05), THP-1 + U266""™ " 24 rit THP-1 4H ifa /) Cathep-
sin K Fll V-ATPase X F&ik/K 15 THP-1 40 g 80855 5 4 AH [
TGt =L,

121 O Cathepsin K

b a g V-ATPase
0.8
0.6

041

mRNA FXE

02F

0

1 2 3
2H 51
1:THP-1 #8;2 : THP-1 + U266 £8 ;3 ; THP-1 + U266FF! sifNA 2
a:P<0.05,%5 THP-1 8345 ;b: P <0.05, 5 THP-1 + U266 28 k%5
& 5 Cathepsin K % V-ATPase mRNA &ix

A:THP-1 %@ pg 3% 3% %20 ;B THP-1 + U266 28 ;C.THP-1 + U266°"F! sifNA 29
3 EESiEMAE TRAP I E APE] siRNA WA SHMMAERKZM  ( x200)

A:THP-1 %@ f 3% 3% 420 ;B THP-1 + U266 28 ;C.THP-1 + U266 sifNA 2
E 4 THP-1 AR EHERABRIIFEE B XREREBWE  ( x200)
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. Bk Z b RT-PCR #6:3) % #i : THP-1 + U266 %
3 itig

MBD J& MM B 0% UL AAE , I R B0 £ 2 h
VBT E B TRBAS 08 B BT L S I hE R
R, BRI e AR R A i RN MM
FEHBENE 0Cs £ ZFK H T8 S5 8
THEIRE 20 A R S A R T 9 L 4 43 0 1 B 40 P
TR, 512 OCs A i £ | ThBETE IR, M 3L
VA PEREIA RGN, H AT OCs B3R V5 14 R BB , 22 fii ]
T oI I R A/ [ W 4 R D T AEL 2 i
M )5 Ak R OCs 8% OCLs BT 5514 1] Bl 2 B
21 Y 53 Dh S 0 F 440 L 3% AL PR - 4 RANKL \M-CSF 45
S T B A 40 i s B A L 3 A R
FRE R B A A M AT 4 5, e i e AnTE AL, BT
CA A, H PMA JlI30T £C 3% 5% 4 i D se i THP-1
Y F 5 2 P A 7 200 B 53 R WU BE 1 IV A4 e, e
IR i RANKL fil M-CSF BE 4% 5, 7 15
F| TRAP e fH P OCLs, AWF5E M H HE A B &
T, K Transwell #) Z THP-1 40 9 5 B 6 I8 20 B
U266 A4 AL F AR, DI A h RS i %
AP B S SRR BT, WL Z 1 15 #HL 41 B ) OCLs 34k
M FE . WF5E R BN AR L SRR R rh, ] LSE 5] TRAP
VARCRIER N EAY 2= g =411 )i UM U N2y N 1 0 a2 SR VA
PR, M N A 40 WUk DU R, (R A & B
YR Cathepsin K 1 V-ATPase 1) mRNA &1k
e, FL B RE AN M B S W T RE , Hh e s < B iR A
Bl U266 7155 THP-1 4 B ke 1l

AHFTE K B, B B R 4 i ik 1T 4% 18 RANKL, J5 &
X 1 A o A EE R R AR . B #itiE RANKL
A AU I 0 4 2R A AR A L A A B
JtOt o PRI, T A T B B 4 bk U266 %55 THP-1
AR A3 fR B HIL D AT BE 5 U266 %1k RANKL
Koo JBNEE e/ i e WE A% 1R P DI i/ 4R AR 8 it TR -1
(APE1/Ref-1) & —FhJl 45 () DNA $i 453 15 & . A 1L ik
JEAT e, bR HA I DI BR A& 52 DR 4, i ] i ik
A UG 22 Pk S D R 3 R AR N B A A R
SEmE IR . Xie 2P HEST & L, APEL {2 015 B
FE AN A I AR B R - TL-6 J% TL-8, @ik APE1 253k
Al T RN T AP-1 Fl NF-xB /) DNA 454
1EME T APEL |98 AP-1 NF-«kB ) DNA 45415 4 Xt
B L Ez MY IL-8 K MIP-3a 4p AN A 1
OCs/OCLs 1y 53 1k 1 1% 4k 32 Z B 248 g DA+ 19 8 75
APEL J& 7538 1< 17 1 A G AL IR 7= 5 ki #E 4y
1k, BT E A A DLRGE . ASBFSE R RNA + 34
A, UTER APEL FE G5, KB APEL siRNA ] BH i 11 il
BHEREANIRE U266 41 APE1 & RANKL AR, 5
XTHRAAH L, 2 R A S A E X (P <0.01), Ik

AR B M AR &S B Cathepsin K 1 V-ATPase ) mRNA
FIRFEAL, X 5 TRAP Ju 6,52 56 iz 20 TRAP FHPER
B MR D B R B S g v ) B A 2R — B
$277 APEL W] GBI 3 520 U266 41 s RANKL [ 33k,
TS 5 E 75 THP-1 4fiffd ] OCLs /b iy F

AT R AL EE SRR R, k908 20 B ik U266
RIS A A A T B B AR AR R oAk, I — PR R 2
itesE 1 APEL 7] Beid i 4% e 40 i RANKL (3%
ik, 2 5B A o ARl R X A ) R R RN
() AR HILIR LA S FHRIG T TR s A T S kA
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