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B0 0l
TNF-a—-shRNA %I 4545 8 &5 a5 e
T % 04 % v

REH L UL H2 T OFE2RE KL E OB ERAE? AR
(1 TEERKFERERSGR 750004 )T ;2 TEERKSE 750004 F)11H)

[#EZ)] BA0: &5 m s 3R %8 T o (tumor necrosis factor o, TNF—a) % K B %5 & F RNA (short hairpin
RNA,shRNA) iR 3k W4 H X 854 18 K (purified protein derivative , PPD )75 5 5 41 i T B0 52 M, 77 3%
XG4 i3 TNF-a—shRNA, 208 B4 g/ R B WA i (RAW264.7 240 i), 3l i 5¢ ' W 3 B8 WL 4%
TNF-a—shRNA 095 Qe 1 0l R 06 5% 5 3R 5 B 45 XU 1 (veverse transcription—polymerase chain reaction,
RT-PCR) WS 55 Yo it S 55 Y J5 55 1.3.5.7 K TNF-a 3 19 3515 00 5 L RAW264.7 41 25 (141 RAW264.7
NI +1T0 - ml'PPD N X BE 4] RAW264.7 41+ TNF—a—shRNA+1TU - ml~'PPD J 55 YL 541 RAW264.7 4N g +45
B TORLAH1TU - ml'PPD Ay B 55 Y 41| SR I 52 B %€ % 3 it PCR (real-time quantitative PCR,qPCR) 8 1 %2 % B
% (Western blotting, WB) Kl 45 41 55 3 % TNF—ou 5 PRI 8 1 A FH 0 2 35 o 5 2R FH B 17 A T T 12 O g % €2
(tartrate resistant acid phosphatase, TRAP) T804 4155 7 KB H 40 MUE W 5 . 45 R . TNF-a—shRNA £ fig 5
R T Y RAW264.7 AU, 5% Yo R 5K 70%~80% , RT-PCR /R YL 555 3 K TNF-o SEH 1%k b 56 5
RIRZ 1R BT RAEERET LR Z R AR, UG5 3 R E 2 TNF-o HE K I AR X 3K 500 0.46+
0.03, [l B} i) 2525 (1410 1.00+0.00, % I ZH N 1.43+0.00, B VE#% Je 41 4 1.38+0.06, YL Ja 45 3 KL Je Moz 41
TNF—o # FI AR A 2235 12 55.34+0.82, 7] I ] £0%8 254 59.13£1.43, % A 2 82.72+1.84 , B 1 4% UL 20 y
84.62+0.97 , e YL 5 55 7 K Yl WL A% AL R B 20 M ) A5 19.33+1.53 A, IRl [B] A28 (4K 5.67+1.53 4,
XF BRZL A 56.67+3.79 A, B PERE YL 241 59.67+3.51 4>, & Y WA ALY TNF—ou J& PR FIAR 1109 AR X 28 3k &k B
Y ECE 525 (AL 6 BRAL BT ERE Je Al H, 22 5 A Gi i 25 R L (P<0.05) 5 45 4L 5 % Bl L, 22 5 A Si it
2 L (P<0.05) ;% AL 5 B PR Ye dl th g, 25 5 S 1248 L (P>0.05) . 2518 : TNF—a—shRNA 1] LRy 54 b
UER RAW264.7 4 P9 TNF— R 35, TNF—o 8972 A2 08020, 30 il PPD 75 5 19 8 B A0 TE

[S5IA ) JL IR G BRF AR  MoRE SR FE A T 25 B R 3% 5 i A0 e
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Effect of TNF- alpha —shRNA on osteoclast formation induced by tuberculin/LIANG Simin, MA Rong,
MA He, et al//Chinese Journal of Spine and Spinal Cord, 2018, 28(8): 741-747

[Abstract] Objectives: By constructing a short hairpin RNA (shRNA) vector for targeted tumor necrosis fac-
tor @« (TNF-a) gene, to observe its effects on osteoclast formation induced by tuberculin. Methods:
TNF-a—-shRNA was constructed by double enzyme digestion and transfected with liposome to mouse mononu-
clear macrophages (RAW264.7 cells). The transfection of TNF-a—shRNA was observed by fluorescence mi-
croscopy. The expression of TNF-a gene before transfection and at the first, third, fifth and seventh day after
transfection was observed by reverse transcription—polymerase chain reaction (RT-PCR). The RAW264.7 cells
were regareded as the blank group, the RAW264.7 cells+1IU-ml™" PPD as the control group, the RAW264.7
cells+TNF—a—shRNA +11U-ml™ PPD as the transfection group and the RAW264.7 cells+empty plasmid+11U-
ml™ PPD as the negative transfection group, real—time quantitative PCR (qPCR) and Western blotting (WB)
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were used to detect the relative expressions of TNF-o gene and protein on the third day of each group.
Tartrate resistant acid phosphatase (TRAP) was used to count the number of osteoclasts on the seventh day of
each group. Results: TNF-a—-shRNA was successfully transfected into RAW264.7 cells via liposomes, the
transfection efficiency was 70%-80%. The results of RT-PCR showed that the expression of TNF-a gene was
the least on the third day after transfection, was less on the fifth day, but presented no significant difference
on the first day and seventh day compared with that before transfection. The relative expression of TNF-o

gene on the third day was 1.00£0.00 in the blank group, 1.43+0.09 in the control group, 0.46+0.03 in the

transfected observation group, respectively.  The relative
82.72+1.84 in the control
and 84.62+0.97 in the negative transfection group.
56.67+3.79 in the

control group, 19.33+1.53 in the transfection group, and 59.67+3.51 in the negative transfection group. The

and 1.3820.06 in the negative transfection group,
expression of TNF-a protein on the third day was 59.13£1.43 in the blank group,
group, 55.34+0.82 in the transfected observation group,

The number of osteoclast formation on the seventh day was 5.67+1.53 in the blank group,

relative expression of TNF-a gene and protein and the number of osteoclasts in the observation group were
compared with those in the blank group, the control group and the negative transfection group (P<0.05), and
the differences were statistically significant. The difference between the blank group and the control group was

statistically significant(P<0.05). There was no significant difference between the control group and the negative

Chinese Journal of Spine and Spinal Cord,2018,Vo0l.28 ,No.8

transfection group in P>0.05. Conclusions:
gene in RAW264.7 cells,

induced by tuberculin.

TNF-a—shRNA can specifically silent the expression of TNF-o

thereby reduce the production of TNF-a and inhibit the formation of osteoclasts

[Key words] Gene knockout technique; Tumor necrosis factor; Tuberculin; Osteoclast
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A HELE R 5 O RO B S R Y LA
HEAT P ME B B IR Sy 3 B BRRRAE 1 — b0 R R
0o o RO L8 S O R B R A A A
BeIR H  Fe W IR sl IR 2R . i 20 i e — b ¢
pan ek SRR R S N N N QR TR i )
SHARTE , AT I RE . 45 A R (purified
protein derivative, PPD) . %5 4% #T 1 B 1A 24 4 L)
LS5 A TR 53 WA Y T T B R I W A Y
AE BB A (IS T S5 A% AT 5 S i A
& 3 FOLRLE 5IF AR 52 2GR . MR IRFE A
¥ « (tumor necrosis factor o, TNF-a) & 14 N &
F2 YA A A0 L PR T A R AR L O3 A
Wi 4 AR A IE U 5 5 TNF-a 1175 S VE A G,
H A i e e, TERT AT 9T FRATH] PPD SRefs
P AE 25 A2 A BOIR S R SRR 1 400 Ak A
fo——N R E A (RAW264.7 41 ) , 25
AR PPD REE T RAW264.7 41 g 434k o i 1
0 A [F] i FATIE AT T 40 b TNF-o B 3R 35
oL, KB PPD 75 3 0 40 ML i JE L 5 TNF-o
i R IE R R E YUY, RNA T4E (RNA interfer-
ence, RNAi) & B A% A Wy b ks 17 78 A9 — Fh 5 2%
B, HAE KRR L2 B % A4 S e e 400 o B

General Hospital of Ningxia Medical University,

Yinchuan,

PR 2R3k, S S8 ) i R DT BR A0 . RNAG A
I T2 R DD RE A WF 5T, 1T ELAE S50 19 1 IR TR
7 7 R R T B ORI BEY, R RNAL HEAR
A 4 S M b I ) TNF - 3 K B 238, 3t mT LA ik
TNF—cu 1477 £ Bl 2D | 35 21400 1) 0 -1 &40 e T2 o 1 1
o AW T IO 5E 0 L Aib b, A )
TNF-a—shRNA , 3% 4 RAW264.7 4ii g , i i WL
52 HL I DR U0 BR800 LA Rt 1 AT BT S 1 5 )
E— 2 B UFE TNF—o 585 B 4T B2 18] 1 6 R
SRy A L ) R PRI T A E A TR bR, SRR
FE 25 1% 1 TR TR 1 T BRI 9 B8 5 il

1 #RF7GE
1.1 F2R AL 2

RAW264.7 4jid (R E e L 4n i ) |
PPD (501U «ml™, BGAR A= 1y il i A BR 22 7)) \DMEM
K 2 % (Gibeo, FEHE ). 2K SDI1211 (Western
Biotechnology, V) . T A1 PR I 4 W 1 1 (tar-
trate resistant acid phosphatase, TRAP) %t i 7]
& (E s, P E ) 3% 5 PCR (reverse tran-
scription—-PCR ,RT-PCR) {5l (Western Biotech-
nology, " [E )., SZHFZ¢ K & PCR (real-time
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quantitative PCR,qPCR) 1{ifl] (Western Biotech-
nology, 1 [E ) .sybr green [ (Western Biotechnol-
ogy, TV & MR & (Qiagen, S ) AL/
w4 2 & (Promega, 32 [E) \BamH 1(TaKaRa,
H 7<) Hind Il (TaKaRa, HA) 514 ( LA T,
i) A R A2 5358 & (Biosciences, 32 [ ) |
TNF-o —3t (Abcam, % [H ) N Z—$T (Abcam, &
) IgG ¥ (Sigma, & [ ) | BRI H1 R 4L Lab-
works™  Analysis (Softwar, 3% & ) .qPCR 1 (Eppen-
dorf, 78 [E ) I ¥ % (Invitrogen, 32 [E ) . F& H DNA
HLPK X (Bio—Rad, S& [F) | ¥ it DNA/RNA & 4%
(GeneGuent Pro,3<[H),
1.2 TNF-a-shRNA () # g

@ XU V) B2 W TNF - i 9 BE 28 1A
SD1211 £ BamH [ I Hand 1 37°C /K ¥ Wit 4]
30min, XY SN AA A BamH T 1wl Hand 1
1l 10 xBuffer 2wl .SD1211 5% TNF -a Spl.
ddH,0 11pl. QUG Y JG 17 B Be W 5 e i vk, 1)
JiE, T DNA 358 g Tl it ) i fhe [T i, (3D [ e
PR EAT I RN o RN FR Sl TNF—o XL 4] ]
W9 2.5, SD1211 BRI 814 7 ) 2.5l T4
PG Spl, B E IR A WG A TransSa A2 2
A b LB KRB SR YR . WO TR AT I
J¥ . TNF-a-shRNA 7515 : GGATCCCGCAAAGA
CAACCAACTAGTGGTTTCAAGAGAACCACTAGT
TGGTTGTCTTTGTTTTTTCCAAAAGCTT,
1.3 TNF-a-shRNA #% 3% RAW264.7 4 il

D6 FLAR A FLIEFN 2x10° A 4008, il 2ml 6
Pra REEFRIE, A 37°C 5%CO, #5354 h 5 57
48h, FEFEoE4REFEHE PBS ik, I Opti-MEM
1ml, 37°CHEFRF T 1Th, QIR SpI/ALIUIE B
& (Lipofectamine )2000, H1 Opti—-MEM %% % % #i
B2 ZAARUR 2500, B RIR A, F IR E Smin,
@F% M4 FL I TNF-a shRNA 2.5ul, J Op-
H-MEM 35 55 500 B 2 AR FUR 250, HRERTR
51, FIETT Smin, @R ECAIF 19 R ITR 2000
BN shRNA T B R IR 2T, Z I A 20min
¥ WL shRNA - i§ J5t 1 2000 & & % . @ %
FITC-shRNA-JIi 5 & 2000 ¥ & A 25 £L 2
BRSNS A 8T 3T CHE A T R
Fe Y oh, B o7 A R IR AL B YL 48h AR JTEDE
IR T TSR €8 5 S 4 i RN B A i A A, T
TRIG L AR I Yl AR =2 (0, 5 I AN R A5/ S A

1.4 TNF -a —shRNA % 3 RAW264.7 4 i J5
TNF- 5 5 22 35 1 U

Xl RT -PCR 5 ¥k & W . % B IE %
RAW264.7 4 i ) & TNF—a—shRNA Y5465 1,
3.5.7 Riydnie, O 2 2 BUE mRNA, @
¥ B mRNA 1B, & B cDNA, BPCR: X i
& & & EX Taq premix 10wl Primer forward
Il Primer reverse 1l .cDNA #iflz 2wl JC A i
K 6pl, @HLYK: FoHl 1% BN HEELE , B Sl
PCR 724,100V Hi 3K 20min, GG, A4 1 Tk 45
IE PR EEAS [ 5 Y ) (8] TNF - JE XY 635 1K
oo
1.5 qPCR il % 94 J5 25 3 K TNF-o K ) 3%
R L

B RAW264.7 40 DL 2x105 ~/ml 1) 41 g %
JER S AT FE 4 4> 25em? FOAN I8 FR 0, R
JL 0 BE I, i B Ar A A 45 T AR A AL B 25 (1 4
7 RAW2647 #iiffl | AT AEfrAb 2 X RRZH
RAW264.7 40 Mg +11U -ml "PPD; %5 YL WL 2 4 Ny
RAW264.7 4l i+ TNF-a—shRNA+11U -ml"PPD Bk
YL RAW264.7 4 fi+75 250k +11U -ml'PPD,,
3d JE A AL AN, (DFR IS A1 20 MY 5 RNA
Q% 5% WA 2K 2xRT buffer 10l BEHLS
¥ (100pmol/pl) 1l RT —mix 1l £ 4 (RNA)
5wl .DEPC 7K 3wl; S i 544 4 25°C 10min 42°C
50min .85°C 5min, G)qPCR: WA % N 2xPCR
buffer 251, 51 % (25pmol/pl) 1wl x2 (£ 1) sybr
green | 0.5ul B H (¢cDNA)2ul .DEPC 7K 20.5ul;
qPCR ¥ 84 £ 4 4 94°C 4min 94°C 20s.60°C
30s.72°C 30s, 3£ 35 K, 72°CH M55 . TNF-a
SER ARG ik b =2-004
1.6 HE RPN (Western blotting, WB ) £ il
LS4 3 K TNF-a 2 Y R8BI

SrAUE LI 1.5, WA 25 1 4 it . O4n i 24 it
PEHUA R . (DBSA A5 45 20 40 i Hh 2R 1 vk
JiE . (BSDS—R P s Tk e 6 ik (SDS-PAGE ) HL Ik . it
J6E (12% 53 &5 ¢ 5% W4 e ) . b AE (A ) BRI

#£1 (PCRHIBIMFS
Table 1 Primer sequences used for qPCR

EIE R T RN HH ) 5-3
Primer name Product size(bp) Sequence
F:CCCTCCAGAAAAGACACCATG
TNF-a 183 R:CACCCCGAAGTTCAGTAGACAG
GAPDH 263 F:GAGACCTTCAACACCCCAGC

R:ATGTCACGCACGATTTCCC
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300mA H i 5% B 90min ; 5% M g 2F W% == i £ 1A
2h; T — B0, 4°CHE R E 90, %I 2h; TBST
THVE, BEOEAUREI, TNF-o 25 AR AN ik =
TNF-a 545 B IR BE AR/ N 2 551 1 R BE(HL
1.7 TRAP GL T4 B 4 B il i i

DL 1x10* ~/4L 1 41 f %5 B2 ¥ RAW264.7 4
H 457 A AE 6 FLANML B FRA L, FR AN I RE I
Fie Ay AU IG DL 4h T AN AR B ([R) 1.5) , gk 28 7%
7d;7d J5 FFE R FR I, PBS 5 Uk ;4% % B H R [
10min; Fd e (09, 37°C IR IR A4S B F 2h;
PBSIE kG , 78 AR E Yt 3min; @ KK W% Smin
Je BE 5 481 B 286 A W B AR Al i A =2
A LB B 2R €0 0K B4 20 AR Sk R AN
BT (20 f588) AL L3 &6
B9 GER 12 5 NULET RO REE A gL, AAl
HE TR 3 L BOL P31, IO AR 2 20 A 1 4
1.8 SLilsr#r

TG Bl 2468 SPSS 17.0 # /- 4b 3, &
GORHH (ves ) 7, R LI R 7 22 73 BT L 45 4
] Y AR 22 S SR H LSD K 36 HEAT W 9 L8, P<
0.05 WESFAHGIT¥E L,

2 #R

2.1 TNF-a-shRNA # 34 RAW264.7 48
TNF —a —shRNA 4 Jl§ & & 2000 % 4

(D (2]

N0y

RAW264.7 4 ffl, 256 0 s T WG 5% e g % n]
ik 70%~80% (& 1),
2.2 TNF-a-shRNA §% 4L RAW264.7 4fi ffl J5 A [F]
] TNF—cou 32 R 4 2235 1% Bl
1E % RAW264.7 40 i fl TNF-a—shRNA #% 4
JE55 1.3.5.7 RIFEAS, 24 PCR 74, TNF-a J&
PRI K /N 305bp ., MIET 2 h PCR 2%71 52 Ji AT LA
YRS 3 K PCR & 58 e 55, Hik
JFE YL 5 K, A PCR 44 85, Ui I 7%
PJE 5 3 R TNF-a SEH ) R B, UG 8:
qPCR Hl WB S50 4 I 4% Yu J5 26 3 RIFEA
2.3 FEYLRES 3 K TNF—o JER B AR 3k B
TNF-a—shRNA # 94 555 3 K, TNF-a F [H
PURAXT RN WL 2, e Qe W EH 528 F 4l 0 IR
HMAMER R A, ZRA5GIT¥EXL (P<
0.05) 5 XF HRZH 5 Bk e YL 4 Lo 85, 22 S JC e it 2
B (P>0.05) ;75 4L 50 IR i, 2 R A 4e it
27 L (P<0.05) ,
2.4 TNF-a & F R
241 HEH KW TNF-a—-shRNA 5 Y545 3
KA H TNF-o 25 12570 01 3 s, AR
ZH T LA Xk B 2 R B B Y 4H Y TNF-o0 25
MRERE, YA TNF-a & Rk K
B Uk PPD AT DA 20 B 9 Y TNF - 85
Pk LR I G S A0 B Y ) TNF—ou 25 112235 )
T

MIx WX W% WX

Iiarker Fiwaw

1 TNF-a-shRNA #%4« RAW264.7 il (x100) . %6 % s T 40 S Bk 0 5O, #E Y BOR K 70%~80% B 2
TNF-oa—shRNA % 4 RAW264.7 41HE 5 A [A] B 6] TNF-o 38 K (0 2R 15 00 . 55 Y5 26 3 K TNF-o RN A Rk /b 5 5 K

WZ 861 R VT RS JLmy LB 2 5 AR
TNF-a—shRNA transfected RAW264.7 cells:
the transfection efficiency reached 70%-80%

Figure 1

scope,

the cells showed green fluorescence under fluorescence micro-

Figure 2 The expression of TNF-alpha gene at different time af-

ter transfection of RAW264.7 cells by TNF-alpha—shRNA: the expression of TNF- alpha gene was the least on the third

day of transfection, less on the fifth day,

transfection though

no significant difference on first day and seventh day compared with before
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242 INF -a & FH M tH X £ 5 &
TNF-a-shRNA #4455 3 X, TNF-a & )4
P FIB RN 2 iR B YoM 5 25 1 4l R IR
HAMAMER LA, ZRAGRITFE L (P<
0.05) ; XF MR 5 P M4 e Al Eo 3, 22 SRR SR 12
B (P>0.05), 5 HH S B i, 25 A 50T
277 L (P<0.05),
2.5 TR AT B R

BYLRR 7 K, &4l TRAP YL@ sh AN 4 fr
N B B A B B AN 3 2 TR B R 4]
52U O B R M e A LU B, 2 A St
20 X (P<0.05) ; X REZH 5 B ML e EL 55, 22 57
TG # R L (P>0.05) ;25 A4l 5 X AL i, 2=
A G L (P<0.05)

3 Wig

RNAG $5c 5 70 8 75 T 42 b il 2 B, &
SEFTA BAZA Y S EEORST | B A AE Y — e
HOILGL  BEAE S Mo ] H 3 R Sk | SE B S
JE R LI UUERE FH . RNAL R0 3845 & siRNA
fH siRNA P Fe0E 122, FR 82 /B R B |) s, e 1
W2 3] T BRI, shRNA J& siRNA FURTA , J&
— B Ant 1) 5URE PR G5 R A — Be K EE O 21~25bp
R U FiC X DX ZH K, H RNA S84 1l IS 2h 76 40
J A% N R Sh % Sk = A T A% B A2 B R O
s A%, SRS AE LB B Dicer PN UGN VI
E OB sIRNA, A& 45 3 5 3 5 Th D,
shRNA Fellit T siRNA 7 £ [ 4 (1 B i, S8 178

®2 AEHETNF-o £2E ZAMENKRZERBETHBERHHE

A0 N BRI R E 2R3k . RNAL AU WF I8 R A
TIfie i) —Fh B, i ELZ 8 I FH I IR, A5 ] g
B TGRTT B I — A ) TR

AP i DR A Y 0 i ) 7 3 VA R IR
PHES T IR SR A SR 22 AL —F, H AT dcss
SR TR AP B AR PR T, X I RN T A%
AR BRI I i e AR 3500 B AR, 3R IB B[]
R ABR A e A PRSI0 BH S R BT A
g RN 2H [P B A Bl ) fole ek, R ARL T 40 S 1 i I L
S FIREE, 5 A0 R R 7 O S IR
PSR S At N0 I P N 1/ A 1 = -9 )
TNF-a—shRNA £ [H & + i 0 AR A 3 0l 2 e 4
RAW264.7 4, x50 B AR A RT-PCR 4%
PIRESE, B8 BAR AR TNF-a—shRNA %% 2 4 41 fify
AL, T EL AR 20 P 2 AT DL S s Td, ST
W4 R T R PR A TR
TNF -« —shRNA, 2% 3 30F B 6 5 35 6 A3 200t 2k
TNF-o F£ K #i] TNF-a B335 . AR5 qPCR
1 WB SZ 56 25 S 35 7R, PPD 1] DL ffi RAW264.7
AN N TNF—oc i35 130 5 3 Je 8 4 5 % iR 41
AH Il JINF —a B9 % 38 B & T B, 3 B
TNF-a-shRNA i 52 & # 7 RNA THr91EH , fiff
TNF-o B35 T T B % Y 20 5 X6 B 40 A
b, TNF-a MREZRFRASITFEL, %
BSE T TNF-a—shRNA [ #0 ) 55 K TR0 o 43
Br TRAP Yo 25 5L | X HE 21 1 40 i 2 1l i Bt
SSRGS A 40 T 1 S
R, Ui TNF-a—shRNA i id RNAL A 8%

(x+s,n=3)

Table 2 The relative expression of TNF-a gene and protein and the number of osteoclast formation in different groups

2 P4 Sl 1 24 o e B 4 A s e 40
Blank Control Transfection Negative Transfection
| REHRKG 1.00£0.007 1.430.09% 0.46+0.03% 1.38+0.06
Relative expression of gene
_ EARLE . 59.13+1.437 82.72+1.84% 55.34+0.827 84.62£0.97
Relative expression of protein
P A~ p . P
WO'Q AL () 5.67+1.537 56.67+3.79% 19.33+1.53% 59.67+3.51
steoclasts

(D5 X IR L, P<0.05 ;)5 B MR Y 4 LA, P>0.05 5 (35 23 114 6 I 20 0 B P2 e 28 LU 4%, P<0.05
Note: DCompared with control group, P<0.05; @Compared with negative transfection group, P>0.05; Compared with blank group,

control group and negative transfection group, P<0.05

b ot |
Faga s 1

TR L] W& &
[ = 1

3 TNF-o B HA F WAL TNF-a 8 H 1Y R 5 b
Figure 3 TNF-a protein band: The expression of TNF-al-
pha protein in the transfected observation group was the

least
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tion group respectively a—d, Inverted microscope x20):

the cytoplasm was stained into purple blue, the number of osteoclasts was the largest in the control group,

number of osteoclasts decreased in the transfection group

T TNF-o (93235, (0% 5 20 J R B i 4500t ik
Ao TSR 1SR AR B R Y O T e
TNF-a-siRNA, %3 TNF-a—siRNA AE % i /b
B 20 B A TR L, 40 e A

HAESE A 1 G5 A% o BT R 5 1 DL i
A7 B T T IS A 22 T B T oAy 3 B A i 1) i
RGP, O AR I ) R R R, R
RHEAAR HE ] 35 S L IR 90l S5 2k 20 2 g 079 DR A A
B s R 3 T B R S 0 W SO B
R Y Ok NS 0E =g N (195 TN < S
HE B B8 R 1) 9 B DA 5 45 AT TR R 0 B 40 L 1)
SR TR AR G A 25 B D) OGRS R A R
Pl ——FP AT R S RE A A M, 5 R
B M Z2 M B UIAH OC R A AR Sy — A
LR A2 i, HORE H H A 40 A S Ak T R I

i/ T O
41‘}[:1

- : : i.-':- :
13 HE.:‘*!:['!‘*F-

4 AU TRAP B @258 (a A2 AL, b X IRAL ¢ N AE g WAL, d D A PR e e dl 180 1 2 BlOBE T x20) « B
20 B 20 A% =2 A ELR SR R 055 R (0 0RE %) P2 R A PR A B e 22 e e L AL A T G 2

Figure 4 TRAP staining results of cells in each group(blank group, control group, transfection group, negative transfec-

the nucleus of osteoclasts were greater than or equal to 2 and

and the

R R = A RSl = e [ A I v NS B = o
PR TR e — AR 5 e il B 0 S A 7
WR RPEPRTT AR RS 2 AR R, TNF-a
VEN RN i R AR M T, 54000 1w
ZAREE G i & LA WA WS R S5
o k) TNF—cc 7K 18 85200 25 A% HT 0 r 350 ik
H AT e 15 5 TNF-o A 56, HRTM G5%— &
U, AT R 00 B AF 9 235 R s | 5 4 A% 0 - 4
MIE IS TNF-o 22 05 A0 5C , iT REHIL ] hy 25 4% 43 B
FERAR ARG JLTR R | T A 2L ) B S5 %A T
43 W6 ) RE A8 0GB L AN IR Y AR I R A B
W 40 it BE 4% 20 16 TNF—o, TNF—or 175 5B 41 it 7
B, AR AR W, o SR TR IR AR A 5 A
AHL ) TNF-a—shRNA |, 28 i 5 (5% Y RAW264.7
A, 45 R —AE S T TNF—o 758 B 240 T B
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W SR, R RNA T A 5% 40
BB R TR, NMUNESKEEITHE
R 25 A% B TR IR ) M A 9 2 T A, i L
E B IR B B R T AR L T S R
25 B RTIR  TNF—o 55 1 200 i 0 T8 1 G 3R 2%
I, TNF-a—shRNA 7] D) ] 370 3R 5 2% B W5k 240 i
OTNF—o 2R, fff TNF—o 56 [H A9 235 T 3
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