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Abstract; Objective To investigate the effect of APE1 on differentiation of peripheral blood mononuclear cells into osteoclast-
like cells(OCL) which induced by macrophage colony stimulating factor (RANKL) and macrophage colony stimulating factor (M-
CSF). Methods
APE1 siRNA expression vector Ad5v-APE] siRNA was used to transfect PBMCs. Tartrate-resistant acid phosphatase ( TRAP)
method was conducted to identify the cells, the expression level of APE1 was detected by Western blot,the mRNA expression levels
of Cathepsin K(CK) and V-ATPase were detected by RT-PCR. Results PBMCs transfected with APE1 siRNA had significantly
lower protein expression of APE1 than untransfected cells (P<C0. 05); PBMCs could differentiate into OCL under the stimulation
of RANKL and M-CSF, the mRNA expression levels of CK and V-ATPase increased; After APE1 siRNA treatment, the number of
OCL was reduced and the levels of CK and V-ATPase mRNA decreased. Conclusion PBMCs can differentiate into a large number
of OCL induced by RANKL and M-CSF, APE1 siRNA significantly inhibited differentiation of PBMCs into osteoclast-like cells,

APE1 may be involved in the regulation of osteoclast-like differentiation process.

Human peripheral blood mononuclear cells(PBMCs) were collected by density gradient separation; Constructed
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A A 53 B W W [ O RO A ) R R A RS AR A A
pSilencerU6-control , APE1 siRNA i A% {47 # 5 s Rt A
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Y TRAWRAEEBD . U AR R M B B2 B (tartrate resist-
ant acid phosphatase, TRAP) I #| & H Sigma A A,
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SR 48 B (multiplicity of infection, MOD £ % T /F e Ji&F J&& Yy
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JEME/Bractin EESWKEERRHEMYEAKE, LREE
3K,

1.2.5 BT SRR S84 PBMCs R FE (A
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KR E AN, DL 7 X107 /FLEEF T 6 fLAR . B F37 C.
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1.2.7 RT-PCR 1 OCL it CK,V-ATPase mRNA 7k -
5256 4y > PBMCs+50 ng/mL RANKL+30 ng/ml M-CSF 4
1 PBMCs APEL siRNA+50 ng/mL RANKL+30 ng/mlL M-
CSF 41, #Muss g% 12 d. R RNA $2 B0 ) & 42 004 il 5
RNA, % B85 Sl & W F 1 pg B RNA 17 SU5% 5%
M &% PCR, CK E¥W#a[4 5'-CTC AAG GTT CTG CTG CTA-
3", FiE54 5'-GAC AGG AGT AAC ATA TCC-3', ¥ # 7=
381 bp; V-ATPase Eif 5% 5-AAG GGA TGA CCA GGA
AGG AT-3', FiE gl 5'-AAC ATA GCA CTG AGG ACC
CA-3" . 9" 14 7 ¥ 410 bp; Bactin F #7514 5'-CCT CGC CTT
TGC CGA TCC-3', F¥#514 5-GGA TCT TCA TGA GGT
AGT CAG TC-3' . ¥ #7=4) 520 bp, PCR [T J¥ % f4:95 CHi
B 3 min, 95 C 30 5,38 Kl BE (B-actin: 54. 4 C,CK:50.5
‘C,V-ATPase:60.3 ‘C)30 5,72 C 60 s,3k 34 MEF .72 CH
SYSEAf 10 min. ICYTHG Y047 B e W BE B LUK L Bio-Rad &
3T R GLIRAR , Quantity One 4. 4. 0 BAF 5017 & 738 45400 77 1)
i, LUHE B8l K BE 5/ B-actin Z il IR B AH 3R 8 77 W AR A
LR EE 3R,

1.3 Sil2fhb¥ SR SPSS17. 0 G i % 44 i 47 548 b 71,
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AHXT 2 ik 1 (0. 2550, 05) B EBEAL, 55 APEL siRNA S & 4
20 (0.380. 03) Fb %, 25 5 A G i 3 L (P<<0.05), LA 1.
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wer @7x10) WD
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TR PE RANKL K M-CSF ¥t &7 5 N A7 43 4k i B 40 i L it
Bk R sr T, A 2.
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(X200) FEANEH OCL i A ( 104£16), 52 APEL siR-
NA RACHLHC 27721/ 38% . MAH LB EFAFITFE X
(P<<0.05),
2.4 RT-PCR# 1l OCL # CK.V-ATPase % [F 7k 325 {k
S JE I PBMCs 4 RANKL K M-CSF Bt 4% 5 )5 . OCL 47 &
fifi CK #1 V-ATPase mRNA & ik 7K 3 84 &, 4% 51 24 (0. 31+
0.02),(0.5240.03), HIEZ APEl siRNA 4t 3 J5 4> 1k )
OCL 1, CK fil V-ATPase mRNA % ik /K F & 1%, 2 5~
(0.20740.01).€0.30£0.03), 5K 402 PBMCs 41 it 4 tb . 22
RA G EE X (P<0.05),
3 i it
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A, p sk AR A A0 i 22 43 Ak mal A ot s H A 4 i 7 T
B A R SRR LN . OCL 35 78 52 56 vh AR 1% 97 308 S 4 i
WEA OC M4, — & e A W2 LA s F W — Fh 4
OC/OCL [ 53 4k 71 15 Ak, 32 22 Fh 4t Jfd B 19 015, 2 RANKL
M M-CSF X} OC b 5 4 8 45 15 FH A9 5 Ff 40 i | 107
Matsuzaki 251 8 RANKL 7] % 5 A PBMCs Z: i OCL,
FigR AN OCL 246 T 37 B % . R R 3. RANKL f1 M-
CSF n] Pplal 75 3 28 WO 56 15 R | 3% PBMCs %% 40 46 4 OCL,
TRAP BT AE R OC %5 i 0] FE 46 4R 10 )2 BT . AR
SEH LA 2 kPR B BRI B PBMCs Jy 523 X 4, >R 1] RANKL
M M-CSF % S 1 9% 12 d i & H B8 £ TRAP 3 {0 fH % 1)
OCL., R ARS8 R A% RANKL & M-CSF Bt &
#% S A PBMCs [l OCL 23 b 55 55K R e s i o .

1EH OC 4tk & & 2l ik RANKL & M-CSF 4 L4y
b 12 A H A AR 22 3 o fh ik 2, H P 3 St F 8 I T B(NF-
KB FI B 5 0% B B (AP-1) &2 1E % OC 2 4k i # it 72
RANKL/RANK Fl M-CSF/c-Fms {3 2 i& # 0 3t [7] 8 I 4
T, APEl B—HMiE N Z 4G Z e E A, 1 AL
W AT TS 2 A Y R B I E EAE T . Flaherty 407
5% & 3 A PBMCs 23k APEL, JiFSE T APEL &l 540
Ml AP-1 2545878 T Fos Ml Jun £ [ /9 AL J5E AR 2, AT 3
5T BN AZ A0 A 1) T B A0 I Y 4 Ak . A B 5E R RNA
F 3t # AR % B, APE1 siRNA & 3¢ PBMCs 48 h J&. 41 il o
APEl FE AR XHEBFFMK. .5 APEL siRNA SR b B4 4
I, APE1 siRNA 4b 3 2 v OCL 1% 4= % % & 9 & 08 2, OCL
Fr & B CK il V-ATPase mRNA FiEKFY FRE, bR .
APE1 siRNA i B & 37 i 501~ 4% 20 it 1) % B A 43 1k . APEL &
SV B AN R A AR AR AU S T
&4 OCL B F- i & 0 Hilk— 878 T I fE&H 1 APEL &
5% PBMCs B B R fbad f . 2T H AT S 45 5 AR ko
H ik —2 Ll APEL ARS8 % 4. 878 APEL #E 845 OCL 431k
SRR T U THLE . L APEL 4> T80 56T B E e
9 P I ST B A A

SE

[1] Giuliani N, Ferretti M, Bolzoni M, et al. Increased osteo-
cyte death in multiple myeloma patients:role in myeloma-
induced osteoclast formation[ J ]. Leukemia, 2012,26(6) :
1391-1401.

[2] Yavropoulou MP, Yovos JG. Osteoclastogenesis——current

FTHRESF 201345 12 A% 42 545 34 #

knowledge and future perspectives[J]. J] Musculoskelet
Neuronal Interact,2008,8(3):204-216.

[3] Yu SJ.Xiao LW,Wu CL,et al. Imaging observation of live
cells originating from osteoclasts of the blood system[]].
Zhongguo Gu Shang,2012,25(4) ;317-323.

[4] Atkins GJ,Kostakis P, Vincent C,et al. RANK Expression as
a cell surface marker of human osteoclast precursors in pe-
ripheral blood, bone marrow, and giant cell tumors of bone
[J].J Bone Miner Res.2006.21(9) :1339-1349.

[5] Kim WC, Berquist BR, Chohan M, et al. Characterization
of the endoribonuclease active of human apurinic/apyrim-
idnic endonuclease[ ] ]. J Mol Biol,2011,411(5) :960-971.

[6] Tell G,Quadrifoglio F, Tiribelli C,et al. The many func-
tions of APE1/Ref-1:not only a DNA repair enzyme[ J].
Antioxid Redox Signal,2009,11(3):601-620.

[7] Yang ZZ.,Chen XH,Wang D. Experimental study enhan-
cing the chemosensitivity of multiple myeloma to melpha-
lan by using a tissue-specific APEl-silencing RNA ex-
pression vector [ J]. Clin Lymphoma Myeloma, 2007, 7
(4):296-304.

[8] Oranger A,Carbone C,Izzo M,et al. Cellular mechanisms
of multiple myeloma bone disease[ J . Clin Dev Immunol,
2013(2013) :289458.

[9] Hemingway F,Cheng X,Knowles H J,et al. In vitro gen-
eration of mature human osteoclasts[ J]. Calcif Tissue Int,
2011,89(5):389-395.

[10] Zhou P,Hu J,Meng X. Protein-protein interaction network of
receptor activator of nuclear factor-kappaB ligand and macro-
phage colony-stimulating factor induced differentiation of os-
teoclasts[ J]. Hua Xi Kou Qiang Yi Xue Za Zhi,2012,30(5) ;
518-521.

[11] Matsuzaki K, Udagawa N, Takahashi N, et al. Osteoclast
differentiation factor (ODF) induces osteoclast-like cell
formation in human peripheral blood mononuclear cell
cultures[ ] ]. Biochem Biophys Res Commun, 1998, 246
(1):199-204.

[12] ZEmeld, okwh , 2l , 45 JE R DGy 46 50 & 41 &) il B A% 40
LA 5 6 o A S Wl AR A I L. o B B AR R e R
2010,20(7):1063-1066,1072.

[13] Li H,Zhai Z,Liu G.et al. Sanguinarine inhibits osteoclast
formation and bone resorption via suppressing RANKIL-
induced activation of NF-kappaB and ERK signaling path-
ways[ ] ]. Biochem Biophys Res Commun, 2013,430(3):
951-956.

[14] Li C,Yang Z.Li Z,et al. Maslinic acid suppresses osteoclas-
togenesis and prevents ovariectomy-induced bone loss by reg-
ulating RANKL-mediated NF-kappaB and MAPK signaling
pathways[ J]. ] Bone Miner Res,2011,26(3) :644-656.

[15] Flaherty DM, Monick MM, Carter AB, et al. GM-CSF in-
creases AP-1 DNA binding and Ref-1 amounts in human
alveolar macrophages[J]. Am ] Respir Cell Mol Biol,
2001,25(2) :254-259.

e H B .2013-09-12 &[] H #:2013-10-13)





