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’ o Aim: To congruct an A20 expression vector under the control of mouse osteocalcin
actor-alpha

promoter (OC-A20), and investigate osteoblastic MC3T3-E1 cell line, which
stably overexpresses A20 protein prevented tumor necrosis factor (TNF)-alpha
induced apoptosis. Methods: OC-A20 vector was constructed by fusing a frag-
ment of the mouse osteocal cin gene-2 promoter with human A20 complementary
DNA. Then the mouse MC3T3-EL1 cell line, stably transfected by A20, was
established. The expression of A20 mRNA and A20 protein in the cells were
detected by reverse transcription-polymerase chain reaction (RT-PCR) and West-
ern blot analysis, respectively. To determine the specificity of A20 expression in
osteoblast, the mouse osteobl astic MC3T3-E1 cdl line and mouse embryo fibro-
blast NIH3T3 cell lineweretrangently transfected with OC-A20. Theanti-apoptotic
roleof A20in MC3T3-E1 cellswasdetermined by Flow cytometric analysis (FACS),
terminal dUTPnick endo-labeling (TUNEL) and DNA gel electrophoresisanalysis
(DNA Ladder), respectively. Results Wesk A20 expression wasfoundin MC3T3-
E1 cellswith the primers of mouseA20. A20 mRNA and A20 protein expression
wereidentified in MC3T3-E1 cdlstransfected with OC-A20 using RT-PCR and
Western blot analysis. Only A20 mRNA expression wasfound in MC3T3-E1 cell
after MC3T3-E1 cdlsand NIH3T3 cdlsweretrans ent transfected with OC-A20. A
decrease obvioudly occurred in the rate of apoptosis in the OC-A20 group com-
pared with the empty vector (pcDNA3) group by FACS (P<0.001). A significant
increase in TUNEL positive staining was found in the pcDNA group compared
with OC-A20 group (P<0.001). Simultaneoudy, sSmilar effectswere demonstrated
in DNA gel electrophoresisanalysis. Conclusion: We congtructed an osteobl ast-
specific expression vector that expressed A20 protein in MC3T3-E1 cells and
confirmed that A20 protects osteoblast against TNF-al pha-induced apoptosis.
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Introduction

Bone massislargely determined by the number of bone
forming (osteobl asts) and bone resorbing (osteoclasts) cells
present in the basic multicellular units responsible for the
regeneration of the adult skeleton”. The osteoblagt is the
cell responsible for the synthesis of collagen and other bone
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proteins, and also has an important rolein the subsegquent
mineralization of the matrix. Recent evidence hasindicated
that apoptosis plays a critical role during embryonic limb
development, skeletal maturation, adult bone turnover by
modeling and remodeling processes, and during fracture
healing and bone regeneration. Apoptosisisthe most com-
mon fate of osteoblasts during physiol ogic boneremodeling,
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thus the control of osteoblast apoptosis will affect the rate
of bone formation and bone mass? .

A20 isacytoplasmic zinc finger protein that inhibits
nud ear factor kappaB (NF-kappaB) activity and tumor necro-
sisfactor (TNF)-mediated programmed cd| death (PCD) .
TNF dramatically increases A20 mRNA expression in all
tissues. Previous studies have shown that protection against
TNF cytotoxicity exists for endothelial cells, hepatocyte,
carcinomacells, and murine embryonic fibroblast cellg**3.

In 2000, Lee et al'*® reported that mice deficient for A20
develop severe inflammation and cachexia, and die
prematurdy. A20-deficient cdlsfailedto terminate TNF-in-
duced NF-kappaB responses. These cells were also more
susceptiblethan control celsto TNF-mediated PCD. Histo-
logical examination of 3- to 6-week-old A20” micerevealed
severe inflammation and tissue damagein livers, kidneys,
and intestines. The osseous parts of joints were thin and
bone marrow wasfilled with inflammatory cdls. Histological
examination also showed that the trabecular bone was thin-
nerin A207 micethan in A20"* mice. Failuretodownregul ate
NF-kappaB transcriptional activity resultsin chronicinflam-
mation and cdll death. A20isapotent inhibitor of NF-kappaB
signalling, but its mechanism of action is unknown in the
study. In 2004, afurther study showed that A20 downre-
gulates NF-kappaB signalling through the cooperative ac-
tivity of itstwo ubiquitin-editing domains®. Boone et al*
al so reported mice devel oped spontaneous inflammation, if
micedoubly deficient in either A20and TNF or A20and TNF
receptor 1, indicated that A20 is also critical for the regula-
tion of TNF-independent signalsin vivo. However, the
mechanism by which A20 isinvolved in bone lossis till
unclear.

In present study, we constructed A20 expression vector
under the control of mouse osteocalcin promoter. We then
determined the specific expression of A20 in osteoblastic
MC3T3-EL1 cdls using this vector, and investigated whether
MC3T3-E1 cdlsstably over-expressed A20 preventing TNF-
a pha-induced apoptosis.

Materials and methods

Congruction of OC-A20 vector First, wedesigned the
senseprimer:5-CATCGCGAGAATTGCTCATCGCAGCC-3
and reverse primer: 5'-CAGGTACCTGCACCCTCCAGC-
ATCCA-3 containing therestricted sites of Nrul and Kpnl.
The 1.3 kb DNA fragment of mouse osteocalcin gene 2
promoter, named plasmid plIBS1.3 (a gift from Dr G
KARSENTY, Baylor College of Medicine, Houston, Texas,
USA), was obtained by PCR using the above primers. The
plasmid pcDNA3-A20 containing the human A20 gene was
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cut with Nrul, then regtricted with Kpnl (TaKaRaBIO, Dalian,
China) to remove the CMV promoter fragment>'®. The
1030 bp osteocalcin promoter fragment was released from
plasmid plIBSL.3 by digesting with Nrul and Kpnl to create
the blunt end. Then osteocalcin promoter and pcDNA3-
A20 were ligated to create a new plasmid containing the
ogteocal cin promoter, which was named A20 expression vec-
tor under the control of mouse osteocalcin promoter (OC-
A20).

Specific expression of OC-A20in MC3T3-E1 cells
MC3T3-Elcdls(agift of Dr WB XIA, Beijing Union Hospital,
Beijing, China) and mouse embryo fibroblast NIH3T3 cells
weregrownin amodified minimal essential medium (&MEM)
supplemented with 10% heat-inactivated FBS and kanamy-
¢in (60 ug/mL) (Gibcolnvitrogen, Grand Idland, NY, USA) at
37 °Cin ahumidified atmasphere of 5% CO,. Theday before
transient transfection, both kinds of cells were plated on 6-
cm-diameter dishes at a density of 4x10° cells per dish.
MC3T3-E1 cdlsand NIH3T3 cdlsweretransfected with OC-
A20 (5 ng/100-mm dish), respectively, by lipofection accord-
ing to standard procedures (Invitrogen, Carlsbad, CA, USA).
After 8 h, the transfection medium was replaced with fresh
medium (10% FBS) overnight. Theexpresson of A20 mRNA
of MC3T3-E1 and NIH3T3 cells transfected with OC-A20
was determined by reverse transcription-polymerase chain
reaction (RT-PCR).

Cell culture and stable transfection MC3T3-E1 cdls
weregrown in aMEM supplemented with 10% heat-inacti-
vated fetal bovine serum (FBS) and kanamycin (60 pg/mL) at
37 °C in ahumidified atmosphere of 5% CO,. The medium
was changed twice weekly. The day before transfection,
cells were plated on 6-cm-diameter dishes at a density of
4x10° cdls per dish. MC3T3-E1 cdllswere transfected with
the A20 plasmid containing mouse osteocalcin gene 2 pro-
moter (5 ng/100-mm dish) by lipofection according to stan-
dard procedures described by the manufacturer, and with 5
ug of the plasmid pCMV-pcDNA3 aloneto generate control.
After 8 h, the transfection medium was replaced with fresh
medium (10% FBS) and cultured overnight. The cdlswere
then culturedin a-MEM supplemented with 10% FBS and 60
pug/mL kanamycin and exposed to 400 pug/mL of geneticin
G418 (Gibco). After 2 weeks of selection (the medium was
replaced with fresh 10% FBS medium each 72 h) and several
resistant clones were obtained. The survival clones were
subcultured before reaching confluency. Expression of A20
MRNA and A20 protein in the MC3T 3-E1 cellswas deter-
mined by RT-PCR and Western blot analysis, respectively.

Analysis of A20 mRNA endogenous expression in
MC3T3-E1 cells Total RNA was isolated from mouse
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MC3T3-EL1 cdlswith or without TNF-alpha (1000 u/mL,
Peproteck, UK) for 1 h and 2 h, with Trizol Reagent (Gibco
Invitrogen, Japan) according to the manufacturer’sinstruc-
tions, and then identified by electrophoresis, and cDNA was
synthesized using random primer. For detection of A20, the
primersof miceA20 wereused (senseprimer: 5-TTTGAGC-
AATATGCGGAAAGC-3, reverseprimer: 5-AGTTGTCCCA-
TTCGTCATTCC-3). PCR was performed as follows. dena-
turing at 94 °Cfor 1 min, annealingat 62 °Cfor 1.5min, synthe-
sisat 72 °C for 2.5 min, for total of 30 cycles. The PCR
reaction generated a 480-pb fragment of murine A20 and a
591-bp fragment of murineb-actin (senseprimer: 5-AACGA-
GCGGTTCCGATGCCCTGAG-3, reverseprimer: 5-TGTCG-
CCTTCACCGTTCCAGT-T-3)*. TheRT-PCRproductswere
determined by dectrophoresisin 1.5% denaturing agarose gdl.

Total RNA extraction, RT-PCR and Wester n blot analy-
sisof MC3T3-E1 cells-transfected stably with A20 Total
RNA of MC3T3-E1 cells-transfected with OC-A20 or
pcDNA3-null plasmid DNA wasextracted with Trizol Reagent
according to the manufacturer’sinstruction, and then iden-
tified by eectrophoresis. Random hexamer primers (Promega,
Madison, WI, USA) were employed for cDNA preparation
using the moloney murine leukemiavirus (MMLV) reverse
transcriptase (Promega). PCR was performed asfollows: de-
naturing at 94 °C for 1 min, annealing at 62 °C for 1.5 min,
synthesisat 72 °C for 2.5 min (for 10 min in last cycle), for
total of 30 cycles. The PCR reaction generated a 2370-bp
fragment of human A20 (sense primer: 5'-CGGTACCGC-
ACAATGGCTGAACAAGTCCTTCCTC-3, revarseprimer:5-
CGTCTAGAGTTAGCCATACATCT-GCTTGAACTG-3),and
a591-bp fragment of murineb-actin by previoudy described
primers.

For Western blot, the transfected cells were collected,
suspended in suspending buffer (NaCl 0.1 mol/L, Tris-HCI
0.01 mal/L, pH 7.6, egtazic acid 1 mmol/L, aprotinin 1 mg/L,
and phenylmethyl sulfonylfluoride (PM SF)(100 mg/L), then
2xSDS loading buffer was immediately added with equal
volume, and the mixture was boiled for 10 min. After
centrifugation, the lysates were sonicated for 10 sand incu-
bated on icefor 10 min. A sample (30 UL) was resolved on
10% SDS-polyacrylamide gel electrophoresis. Proteinswere
dectrotransferred ontoanitrocellulose membrane. Themem-
branes were blocked with 5% fat-free milk and probed with
mouse anti-human A20 antibody (1/1000, Oncogene, CA,
USA). The blots were washed and exposed to horseradish
peroxidase (HRP)-conjugated antimouse 1gG secondary an-
tibody (Santa Cruz Biotechnology, USA) and then devel-
oped using the enhanced chemiluminescence (ECL) reagent
(PerkinElmer, Boston, MA, USA). The molecular mass of

the protein was estimated relative to the pre-stained size
marker.

Flow cytometric analyssof apoptosis MC3T3-E1 cdlls
transfected stably with OC-A20 and pcDNA 3-nul wereplated
on 6-cm-diameter dishes at adensity of 4x10° cells per dish
cells. After the cells were cultured in the presence of 10%
FBS medium for 48 h, they were divided into two groups.
cdlscultured in the presence or absence of TNF-alpha (1000
u/mL)-treated and control groups. After 8 h, cells were
harvested, dispersed, fixed in 70% ethanol, and suspended
into FACSbuffer (1% FBS, 0.05% NaN3in PBS pH 7.0), and
then washed twice in FACS huffer before fixing with 2%
paraformaldehydein PBSfor 15 minat 4 °C For reading, cdlls
were suspended in 300 uL FACS buffer and processed with
aFACS (Becton Dickinson, Rahway, New Jersey, USA).

TUNEL detection of apoptosis Apoptotic cdlswerea so
determined by terminal dUTP nick endo-labeling (TUNEL)
staining using an in situ cell death detection kit (Roche
Diagnostics, Switzerland) according to the manufacturer’s
protocol. MC3T3-E1 cells (500/cm?) transfected stably with
OC-A20 and pcDNA3-null were cultured on Labtek cham-
bersin the presence of 10% FBS medium were treated with
TNF-alpha (1000 u/mL; as treatment group) or vehicle (as
control group) for 8 h, respectively, and then fixed with
paraformal dehyde at room temperature for 25 min. Endog-
enous peroxidase was quenched with 3% H,0,, and the cdls
were permeabilized with 0.2% Triton X-100, at 4°Cfor 5min
and incubated for 1 h at 37 °C with the TUNEL reaction mix-
ture containing the terminal deoxynucleotidyl transferase.
Incorporated fluorescein was detected by sheep anti-fluo-
rescein antibody conjugated with horseradish peroxidase.
The cellswere detected usng TUNEL assay using an in situ
cdl death detection kit. TUNEL -positive cellswere detected
by brown nuclei and nud ear fragmentation. We counted the
total of TUNEL positive cellsin different groups from four
independent experiments. In each experiment group, the
TUNEL positive cellswere counted from 10 different visua
fieldsin fluorescence microscope, and data from four inde-
pendent experiments were pooled and are given as the per-
centage of apoptosis (mean+SD).

DNA ladder analysi's MC3T3-E1 cdllstransfected stably
with OC-A20 and pcDNA3-null were stimulated with TNF-
alpha (1000 u/mL) for 8 h. Genomic DNA wasisolated usng
the phenoal -chloroform extraction method and the DNA were
separated by electrophoresis on a 1.5% agarose gel.

Statistical analysis Student’st-test was used to assess
the statistical significance of differences by the software
SPSS11.0. A P-value of lessthan 0.05 was considered to be
dtatistically dgnificant. Data were expressed as mean+SD.
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Results

A20weakly endogenousexpressonin MC3T3-Elcells
Wesak endogenous expression of A20in MC3T3-E1 cdlswas
analyzed by RT-PCR using miceA20 primer. But A20mRNA
wasrapidlyinduced (within 2h) in MC3T3-E1 cdIsafter TNF-
alphadimulation (Figurel).

A20 (480 bp) —

5 m—
B-actin 591 bp) > S W . 500 bp

Figure 1. A20 mRNA expression in MC3T3-E1 cells, using the
primer of mouse A20. Lane 1: A20 expression in 1 h after TNF-alpha
stimulation; Lane 2: A20 expression in 2 h after TNF-alpha stimula-
tion; Lane 3: Weak expression of A20 in MC3T3-E1 cells without
TNF-alpha stimulation; Lane 4: 2 kb DNA marker.

Construction of OC-A20 vector and specific expresson
in MC3T3-E1 cells Thenew OC-A20 vector containing hu-
man A 20 gene and mouse osteocal cin gene 2 promoter were
digested with Nrul and Kpnl restriction enzyme, and 1030 bp
and 7079 bp DNA fragments were obtained by PCR-RFLP
(Figure2). Theidentity of the OC-A20 vector was confirmed
by DNA segquence analysis (data not shown). After MC3T3-
E1 and NIH3T3 cellswere transiently transferred with OC-
A20, A20 mRNA expression wasnot found in NIH3T3 cdlls.
A significant expression of A20 mRNA was detected in
MC3T3-Elcdls(Figure3).

7079 bp — <5000 bp

1030 bp —

Figure 2. Identification of OC-A20 vector by PCR-RFLP. Lane 1:
positive control; Lanes 2 and 3: 1030 bp and 7079 bp DNA frag-
ments of OC-A20 vector was obtained with Nru | and Kpn | restric-
tion enzyme; Lane 4: 15 kb+2 kb DNA Marker

Establishment of stably transfected cells Using RT-PCR
and Western blot analysis, our results showed that the ex-
pression of A20 mRNA and A20 protein was significantly
higher in MC3T3-EL1 cdllstransfected stably with OC-A20,
but the expressions of A20 mRNA and A20 protein were not
found in MC3T3-E1 cdlls transfected with pcDNA3-null
(Figured).

A20 anti-apoptotic effects Apoptotic cellswere quanti-

1234

1 2 3 4

—
2500 bp — [

. ...

Figure 3. A20 mRNA expression in MC3T3-E1 cells and NIH3T3
cells-transfected with OC-A20, using the primer of human A20. Lane
1: 15 kb DNA Marker; Lanes 2 and 3: no A20 mRNA expression in
NIH3T3 cells; Lane 4: A20 mRNA expression in MC3T3-E1 cells.
b-actin expression was detected by RT-PCR in MC3T3-E1 and
NIH3T3 cells transfected with OC-A20.

e <— A20 (2370 bp)

— < 78 kDa

Figure 4. The expression of A20 mRNA and A20 protein in MC3T 3-
E1 cells, using the primer of human A20. A: Lanes 1 and 2: no A20
mRNA expression in pcDNA3-null-transfected cells; Lane 3-6: A20
mRNA expression in OC-A20-transfected cells. B: Lane 1: no A20
protein expression in pcDNA3-null-transfected cells; Lane 2: posi-
tive control; Lane 3: A20 protein expression in OC-A20-transfected
cells.

fied asthe proportion of cellsthat had a DNA content of less
than 2N(sub-G,DNA content).As shown in Figure 5, after
treatment with TNF-alpha (1000 u/mL) for 8 h, the apoptos's
of OC-A20-transfected cellswasonly 15.4%+1.3%, but Sg-
nificant apoptosis was observed in the non-transfected cells
(31.0%£7.5%) and pcDNA3-null transfected cd1s(32.6%6+7.0%)
at the same TNF-alpha concentration. Datafrom six inde-
pendent experiments were pooled and were given as the per-
centage of apoptosis. There was a significant difference of
apoptosis between the OC-A20-transfected group and
pcDNA3-null-transfected group (P<0.001) (Figure5).

We assessed DNA fragmentation in individual trans-
fected cellsby specific labding of double-strand DNA breaks
using the TUNEL methods. TUNEL staining of pcDNA3-
null-transfected cells and OC-A20-transfected cellstreated
with TNF-alpha (1000 u/mL) for 8 h was conducted. Expo-
sure of pcDNA3-null-transfected cells to TNF-alpha showed
more DNA fragmentation compared to OC-A20-transfected
celsinvitro. Datafrom four independent experimentswere
pooled and were given as the percent of apoptosis. The
difference in apoptosis percent between the OC-A20-trans-
fected group and pcDNA3-null-transfected group was sig-
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Control TNF-alpha
A Japoptosis D
Japoptosis| 12.7% E 37.4%
MC3T3-E1 j IlllllllIIllll'lI|l||'|.‘ MC3T3_E1
0 50 100 150 200 250 0 50 100 150 200 250
B E
39.3%
pcDNA3-null pcDNA3-null
transfection transfection
' | LA AR
0 50 100 150 200 250 150 200 250
C k apoptosig F
i 16.7%
0C-A20 3
transfection 0C-A20
transfection
0 50 100 150 200 250 0 50 100 150 200 250
40.0% ~
G ¢ c |:| Control
35.0% Figure 5. Effect of OC-A20 on the apopto-
10.0% B TNF-alpha sisof MC3T3-E1 cells. A, B, C: MC3T3-E1
L cells, pcDNA3-null-transfected cells and OC-
25.9% A20-transfected cells were not treated with
2999 [ TNF-alpha, respectively; D, E, F. MC3T3-
15.0% E1 cells, pcDNA3-transfected cells and OC-
rr A20-transfected cells were treated with TNF-
20.0% | alpha 1000 u/mL for 8 h, respectively. The
15.0% percentage of apoptotic cells was assayed by
00% I FACS using propidum iodide staining. G:
o Apoptosis percent in non-transfected cells
50% [ (NT), pcDNA3-null-tansfected cells and OC-
0.0% . . A20-transfected cells. °P<0.001 vs OC-A20-
‘ NT peDNA3 DC-A20 transfected cells in TNF-alpha group.
nificant (P<0.001) (Figure6). some cell lines against TNF cytotoxicity, such as human

To assay for DNA degradation, DNA was analyzed by
agarose gel eectrophoresis. TNF-alphatreatment resulted
in theformation of aDNA ladder in non-transfected group or
pcDNA3-null-transfected group at 8 h, but no ladder was
demondrated in the OC-A20-transfected cdlls (Figure 7).

Discussion

A20 was originally described as a TNF-alpha-inducible
zinefinger proteinin endothelial cdlls™. Stableoverexpression
of A20 plays aroleof resistance to TNF-induced apoptosis
insomecdl lines. Several researchershave reported that the
antiapoptotic gene A20 protectsb cellsagainst apoptosisin
isletd?®®2! |t has also been identified that A20 protects

breast carcinoma.cells, murinefibrosarcomacdlls, and murine
embryonic fibroblast cdl§'2, Both mouse osteobl ast cdlls
and murine embryonic fibrobl ast cells devel op from mesen-
chymal progenitor. We presumethat asimilar anti-apoptotic
effect of A20 may also exist in osteoblastic cells.

In an attempt to clarify therole of A20 in osteoblasts, we
constructed osteobl ast-specific A20 expression vector, which
induces A20 expression under the control of murine
osteocalcin promoter. Ducy and Karsenty®? have reported
that a short promoter fragment of mouse osteocalcin gene 2
(mOG2, -147/+13 fragment) displays osteobl ast-specific ac-
tivity in DNA transfection experiments. They identified that
this promoter fragment contains two cis-acting € ements,
which arecaled OSE1 and OSE2, fulfilling the definition of
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A
B
C 300% ¢
c O Control

25.0% H TNF-alpha
20.0%
15.0% |
10.0% |
5.0% |
0.0% L L

NT pcDNA3 0C-A20

Figure 6. Nuclear damage observed using TUNEL stainingin MC3T3-
E1 cellsin vitro. (A) OC-A20-transfected cells treated with TNF-
alpha (1000 u/mL) for 8 h, few nuclei were condensed and broken;
(B) pcDNA3-tansfected cells treated with TNF-alpha (1000 u/mL)
for 8 h, many more cells were positively labeled. Photographs were
taken under an Olympus BH-2 fluorescence microscope (x40). (C)
Apoptosis percent in non-transfected cells, pcDNA3-tansfected cells
and OC-A20-transfected cells. °P<0.001 vs OC-A20-transfected cells
in TNF-alpha group.

Figure 7. DNA fragmentation in MC3T3-E1 cells treated with
TNF-alpha for 8 h. Lanes 1 and 4: only one lane in the OC-A20-
transfected cells; Lane 2: DNA ladder in pcDNA3-null-transfected
cells; Lane 3: DNA ladder in non-transfected cells. Lane 5: 15 kb
DNA marker.

an osteobl ast-specific activator of transcription. These two
elements may be important at several stages of osteoblast
differentiation. They then cloned the mOG2 promoter con-
taining 1.3 kb DNA fragments, named the recombine vector
asplIBSL.3%. In the present study, we congtructed the A20
expression vector under the control of mouse osteocalcin
promoter by fusing a 1030-bp fragment of mouse osteocalcin
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promoter with human A20 complementary DNA. The ge-
nomic structure of OC-A20 vector was confirmed through
PCR-RFLP and DNA segquenceanalysis. Using this expres-
sion vector, the MC3T3-EL1 cells and mouse embryo fibro-
blast NIH3T3 cells were transiently transfected and the re-
sults demonstrated the specific expression of A20in osteo-
blasticMC3T3-Elcdls.

Grey et al'™ reported on the induced expression of the
anti-apoptotic geneA20 in cells of idetsin responseto IL-
beta. But littleis currently known about the expression of
cytoprotective genes in osteoblast cells. Moreover, to our
knowledge, there are no reports regarding the expression of
the A20 genein mouse osteoblast. We raised the question
whether osteoblast cells are able to have a protective re-
sponsetoinflammation. In the present study, we found that
expression of A20 israpidly induced in mouse MC3T3-E1
cdlsinresponseto TNF-alpha. Therapid expression of A20
in osteoblast suggested that it may be a component of their
physiological protective response to injury®.

Before clarifying the anti-apoptotic effect of A20in os-
teoblastic MC3T3-EL1 cdlls, we established the cell linewhich
stably over-expressed A20 protein during osteoblast
differentiation. The establishment of MC3T3-EL1 cell line
stable over-expression A20 can diminish errorsin indepen-
dent experiments of different times. By FACS, TUNEL and
DNA ladder analysis, we found that A20 could protect the
MC3T3-E1 cdllsfrom TNF-alphainduced apoptosisinvitro.
The mechanism of action has not yet been completely
clarified. Previous studies showed that A20 might interfere
with TNF-receptor associated death domain (TRADD) bind-
ing to the TNF-receptor 1 and might therefore negatively
regulate TNF-induced cytotoxicityl> 8121424

Apoptosis playsacritical role during bone turnover and
bone loss. There are many moleculesthat are involved in
apoptosis, and the fate of the cell depends on how these
moleculesinteract with each other. The functiona signifi-
cance of osteoblast death in the postnatal skeleton and adult
skeleton for normal bone homeogtasis or in responseto phar-
macol ogic agentsisnot presently well understood. Explora-
tion to determine the sel ective pathways of apoptosis, which
have been identified in other cells and organs, have only
been started in the bone. The understanding that A20 pro-
tects osteoblasts against apoptosis will be leveraged into
potential targets for new therapeutic strategies towards
osteoporosis.

At present, the drugsfor anti-osteoporatic therapy mainly
focus on inhibiting osteoclast function and decreasing bone
turnover. Thus the search for drugs that promote differen-
tiation, proliferation and postpone apoptosis of osteoblasts
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isstill initsinfancy. In our study, we have constructed an
osteobl ast-specific expression vector, which was under the
control of mouse osteocal cin promoter, and have confirmed
the anti-apoptotic effect of A20 in TNF-alpha-induced
apoptosis of osteoblast in vitro. Further study is necessary
toidentify the biological function of A20invivo. The present
study hasalso established anovel experimental basisfor the
long-standing goal to exploit and obtain anti-osteoporotic
drugs.
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