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Effects of zinc finger protein A20 on senescence and apoptosis of human

degenerative nucleus pulposus cells stimulated by lipopolysaccharide
TANG Pan, LIU Bo Department of Orthopedics, the First Affiliated Hospital of Chongging Medical University,
Chongging, 400016, China

[ Abstract | Objective To explore the effect of zinc finger protein A20 on senescence and apoptosis
in human degenerative nucleus pulposus cells. Methods Human degenerative nucleus pulposus cells were
exiracted and cultured. Small interference RNA ( siRNA ) decreased the expression of A20.
Lipopolysaccharide (LPS) was used as an inflammatory inducing factor. Control group, LPS group, siRNA-
A20 group and siRNA-A20+LPS group were set up. The protein expression levels of A20, P21, P16, BAX,
BID, BCL2, P65 and P-P65 were detected by Western blotting. B-galactosidase was detected by aging
B-galactosidase staining kit, and Annexin V-PI double labeling and TUNEL staining was employed to detect
apoptosis and to explore the effect of zinc finger protein A20 on senescence and apoptosis of nucleus pulposus
cells. Caffeic acid phenethyl ester ( CAPE) was used in rescue experiment, and the protein expression levels
of A20, P21, P16, BAX, BID, BCL2, P65 and P-P65 were detected to explore the possible pathway of cell
senescence and apoptosis induced by down-regulation of zinc finger protein A20. Results Compared with the
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control group, there was no significant change in protein levels of P21 and P16 in LPS group, but P21 and
P16 increased significantly in siRNA-A20 group and siRNA-A20+LPS group (P<0.05). B-galactosidase
staining test showed that the number of positive cells increased significantly in siRNA-A20 treated groups ( P<
0.05). The proportion of apoptosis in LPS group and siRNA-A20 group was higher than that of control group
(P<0.05), but lower than that of siRNA-A20+LPS group (P<0.05). The result of TUNEL staining was
consistent with that of AnnexinV-PI double labeling (P <0. 05). Apoptosis related protein BID and BAX
increased (P<0.05), and BCL2 decreased in siRNA-A20+LPS group (P<0.05), while P-P65 increased
significantly in siRNA-A20+LPS group ( P<0. 05). Compared with siRNA-A20+LPS group, through the
pretreatment of CAPE | protein levels of P-P65, P21, P16, BID and BAX decreased ( P<0.05), and the
protein levels of BCL2 increased ( P<0.05). Conclusion

Through down-regulation of zinc finger protein

A20, LPS induces senescence and apoptosis of human degenerative nucleus pulposus cells through NF-kB

http : //aammt. tmmu. edu. cn

signal pathway.
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iE {7 = B 0 A% 3, 78 ARIE PR e O B A7 B 8 D) OC
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ETE NGB 72 i 1] 355 6 A% 240 M v B 48 2R 11 A20 X 41 i
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L1 NGRASHER] #5588 4% 4 21 SEIG B PR AR 1)
K HFERERR =M E S — BB F R, H RS

Z A 2AtE(2016-059) , HA R 5 23 2638 M [F) 3
P Wtk 2020 4E 6 A & 2021 4E 12 AEB R E AP E
MOIRAYIBAEMER B, ArAk B 20 B85, Bk
9 i, 2tk 11 ], A% (42, 10£12.07) % o iR RHITIE
MRARAEFISAAG 2 K6 A 12 Ay REAFE 18] 2898 HEOAE , 22 0~
VBT ICRL, Plirrmann 432344 Grade M~V .,

112 F2H DMEM/F12 2 s 35 57 ik (LA €8
F BLAH])  Ja4- 35 (3£ [ Gibeo 24 H]) , I B fise J5t iy
A LPS( & Sigma A H]) , RPN P21 Z3ikE ARHTNA
P16 Zyikk (P EIRAEYREL AR, bt A BCL2
vk bl BID BUBERE bt A BAX B fE (SE[E
Abcam AF]) , Fpt A P-P65 BATE[E Aupi A TNFAIP3
L RESTIAR (E[E Cell Signaling A F]) , JeBit A P65 £
SERETUAR R R P (P E T LA F) , CAPE(Hh
E AP ,—# 7% TUNEL 40 i 98 748 I 3 551
& (IO, PEBE I RAH) .

1.2 Fik

1.2.1 BERAMIR I G B EREARPUIBR
P HIB AL RERZ A ZUH] SO mL B0 A R TICE vk
o . i R T B A IR B A MR BHEE /N0 2 B TR
ABERZHL P e e LA SR o 2F 430 . o
PBS kA A v e B A% 202, B 2 v k)5 1) R TE B
WA K REAR BTN 3 ~5 mm KFEAIRE A, A
15 mL JCR B0 N, A K2 2 A5RFR 0. 25% fifi i
FI , S8R5, TCE T 37 C 5% CO, 1) 4t M 7 46 1N
AL 30 min, ff7 10 min $£5] 1 %K. 0. 25% JBREE H HIH
b5 e)E 1 200 v/min B5.0 5 min, B3¢ FIE W, IF0
A 2 (BT 0. 2% — Y NG, 5803 #7550, AL 4 h,
P 40~ 60 min F-ZRA] 1K, HI—W MR 200 H 4
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I 75 2 0 40 A2 R, - I JC TR PBS 7 YR vk 40 i 7
WCAEEIR , 1 200 r/min &0 8 min, 5 F 3, & B IKHR
DIE. IMATE R, R EE, B ERET LN
T25 AMIEE SR, 58 & RE R 2 4 mL, JICE 41
SRR T S BE o BEAZ AN RS 4 d 224 ] Dl B Jgg i B
HIMIE A, K2 20 d @G FE ik 90% , AL 40, 1 &
P2 HF AT e 82555 .

1.2.2  A/NF#E RNA-A20 [k gt K 64y siRNA-
A20 HALTERAE YR A PR /i KA, 75
7 A20, 1F X 4# 5'-CUACUAAUGGGAUCAUUCATT-3';
2 X5 5'-UGAAUGAUCCCAUUAGUAGTT-3' . #ER1K
BERZ AR 2 6 em RFFRILY, B FEH 50% A 47,
R T Wi BEZY 24 h J5 , 47 /D T30 RNA (3% 4L,
HEACIHEER 1.5 mL EP 4, K45 IMA 100 pL Joii
5 MPTEER SR AL, — 2 EP BINA S pL # J4isk
F, 2P AGE 2417 siRNA, 1k 5 min J5 6 P TR
5], FATIR A JE TR IE 20 min, W FEEEFREL HICIH PBS
VeV 2~3 U, DA TG G S To AT B FE Ak 355 5 L ik
K2y 15 min, FYH] X siRNA IR SR Z 2 A ik
HIBEAZ AN H , siIRNA-A20 $5 YL 284 i 100 nmol/L, ji
EAMNEIEAR o Bl 4~6 h A R YLIR A Y A i
BRI H  IFH PBS W E 1~2 3K, A S8 3G 97 2
YhLittaE 48 h, I M I S B G R 47, H T iagest
59,

1.2.3  SZEG U IT M o g Ak R EA
A20 7E LPS JJCT X B T b 3 2 52 ), 1 5 X R
2H \LPS 2  siRNA-A20 4 . siRNA-A20+LPS 41, 5]
B PR B 1 A20 B LPS Hll305 5 0 4 i i 1 &
T NF-«B G B§ 5230, 3% B B4 LPS 4|
siRNA-A20 + LPS 4 . siRNA-A20 + LPS + CAPE 4.
sIRNA-A20 L2 i 100 nmol/L, LPS 374 200 pg/mL
Qb3 24 h,CAPE 24 2.5 wmol/L Fikb3 2 h,

1.2.4 Western blot #Jll#H 68 [ 353k S5
M5 , vk .4 °C 12 000 r /min 2.0 15 min, i 4E |
THIFEZ, BCA W& i & AW EE, A RIPA
B P A M R R EE, DL 174 SRR LA
ZBIR A AT 15 min J5 A, K 80 V HEfTHITK
A3 TE 250 mA FEA TR B RS 2 0. 22 mm
PVDF i, FH P B & P W6 5% 4 (%) JBE 355 1] 30 min,
TBST #8343 W, 4K 5 min, —PHr(1:500) 4 CHFH
12 h, TBST e 3 ¥Rk, F Y% 15 min, —$H7(1:3 000) =
MRIFEE 1 h, TBST ik 2 Ik, &R IK 15 min, B35, A%,
H Image J 3RAFALER . RGEHHT HAR AT DGR B
12,5 B-2F 34 it A I X 6 LA s R 1
S, W o 200 % SR, A PBS B HBSS Pk 13K,
A1 mL B-2PZUWH Y 60 [ 7 %, 8 Y [ 15 ming

W2 [ 24 JH [ 22 9%, FH PBS Bl HBSS PEIR 41 3 ¥k, BRIk
3 min, FRHEE G UK B2 RS (A A
B .C J& X-Gal #5804 B8 E 49 i i Y o T AR W, 19 4L
A 1 mL et TAEWR . I parafilm =i {3 & i & £
6 LMW 1E75 %, 7ETC CO, Wi EHith 37 CHEF ik,
38 S 0 U TSR A BRI B M A L
1.2.6  Fi4ieAY Annexin V-P1 SUbR 3246 10 21 fits 07
I Tt U A Annexin V-PT XSUbR 7 46 il 6 4% 41
MOJRT . BEZ ARG TR AL BRI AT, 1 PBS PEk 3 1K,
HI7C EDTA JEEE FREH L) , PBS P 3 ¥k, 1 000 r/min
B0 5 min 2R ] Annexin V-PT Ul e, 5 X 41 g R
o I 20 O T
1.2.7 TUNEL 45 0 24 g 95 7 FR ) &t
B 5 BC 3 2 & Y TUNEL R5I, 52501 5] . PBS
s HPBS % 2 WK, 7EFE S L 50 wL TUNEL £l
W ,37 CHEEMEE 60 min, PBS a% HPBS P&k 3 K,
FAPCPE K S Rl 3 5 2Ot WA T g, i
FE AN 5 L
1.3 %it 54

SR SPSS 19. 0 et 2 At A7 434, 1T 2 9k
Phxes Fom o R Z 7 22 704, 45 2L (6] 3 {1 5 -
WZH ISR A LSD i, KBk «=0.05,

2 #HR

2.1 AR E BRI i R

VEFRARSEGN 3 Gk 4 MRS, HElUR
FRANMEE 5 OK, AT ULBEH i 2 A Mtk SRR 40 M I B | 1%
7% 21 d ] WLAH M 2 KR R AL & FE 35 85% LA
b HARIEE R4 (K1) o
2.2 TR A0t ML EG KL

S5XTREZAR L, LPS 41 P21 P16 & AT B A
k., siRNA-A20 40 &% siRNA-A20+LPS 4 P21 .P16 %[
TR BE 5341 (P<0. 05) , siRAN-A20+LPS 41 P16 &%
P21 W& F siRNA-A20, H2E S TS AR L. WK 2,
2.3 siRNA-A20 222 )5 B-F SUA% B 3 & (a1 2n i

B 2.3 A

EXTRELUAH EE , LPS 4 FHPEA0 A 5 Lo TG B 23,
siRNA-A20 £ & siRNA-A20+LPS 20 FH % 40 a5 F i
WA (P<0.05), LA 3,
2.4 TR A20 {2t gm e AR A K G AL

XA, LPS 44X BID & H &3 (P<
0.05) ,BCL2 ,BAX #& [ /K V- JC B i 25 7 5 siRNA-A20
HEHFEIELE LPS 41250 ;siRNA-A20+LPS 4] BID &
BAX £ A B34 n, BCL2 B B F#AIL, Z R A 5= 5
X (P<0.05)., WK 4,
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A:Western blot 4 25 R ;B. F & 504 1. %8842, LPS 28;3.:siRNA-A20 28;4:siRNA-A20+LPS 28 a.P<0.05, 5 xR 4k
#.:;b.P<0.05,5 LPS 1tz

2 Western blot #lZEEHXEARIE
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a

S 507
5 40+
g 30
)==4
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E 104
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XHRZH LPS 2H siRNA- siRNA-A20
A20 40 +LPS 41 B

AB-EAMEFEHEEER B AAMBAEIE L a:P<0.05, 5 5B k4 ;b P<0.05, 55 LPS 410k

3 RAmERGMAEABLLL
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2.5 TFA%E G A20 AiAF LPS T 23 5 fie
B

i LPS il &% P4l siRNA-A20 &b B 20 v 21 iy
PAT W] ik i T R AH (P<0. 05) (HPRA ] To e 1127 22
5 3;siRNA-A20+LPS 21 4 g 0] T2t & 34, & F — 3%
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2.6 T8 A20 %1k LPS %% 7T 8 23 A NF-kB i@
B
EXT R AR EG, p-P65 #5 H/KF-AE LPS 41 fin
(P<0.05), 7f siRNA-A20+LPS 4§ % | J} (P<
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2.7 CAPERAREREABTHAZTOREATHY
Tk
5 siRNA-A20 +LPS 4 #f kb, CAPE fii kb B Ji5,
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2R ZH il 25 B
A:Western blot %M 25 % ;B ¥ £ 554 1.3 88 48;2.LPS 28;3:siRNA-A20 48 ;4:siRNA-A20+LPS 240 a.:P<0.05, 5z} pg a5k
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A 215 B
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& s
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1.4 P& 4032, LPS 48;3:siRNA-A20 48 ;4.siRNA-A20+LPS 41
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a:P<0.05, 5 s 4Ltk

IS
(=)
1

(9%
(=]
1

B4 7 )
: 3
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B - #) 154 H 54
4- 15 W15 J;%l 1.5 15 "
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H 3] X < 1.0 ZE 1.0+ = 1.0
® # 1.0 o C i =
2 o & o 0.5 f 0.5 e 0.5
Nl {1 2 = =
R . g 05 0- 04 -
o 1A a a - 0
5 8 2 3 4 1 2 3 4 12 4
0. 0 ikl 41 it
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215 2151 B
A:Western blot #| 4 2;B: ¥ 5% % 547 1. sF B 412, LPS 41;3:siRNA-A20+LPS 41;4.;siRNA-A20+LPS+CAPE 41 a;P<

0.05, 5 xR A% ;b P<0. 05, 5 siRNA-A20+LPS 483k %

8 CAPE FAEEZERFATHXEAREENETL

3 Wtig

i siRNA-A20 Kb PR 6% 40 A5 , 3 2 AH G A
P21 P16 Wl I hn, H B-2FFU0 B g B P40 5
Ll 4 o SR AN i R AR AR . AR AR DG g
o AR i S, v] H— R A AR A
FERI TG, A48 SO OIS L E LR 5L B I
LRI RERERG AR AT e AL 20T o AE B AR B A ]

B BERAL T R HORSE R T , 57 S e 40 i
T HAHANERI & o BLAh, 58 8 40O T 7 A 1) 58 A
AP AT (SAPA ) 50 J] FEL M L , N =22 S5 149 98
PRI T Iy R A A 200 M 2 st 20, i o A% 411 48
o T PR 3, S O ) 2B AR RS R R
I AT/ IL-1B 55 F 20 0 5 5 R P s, JEHL R 9
Jetof NF-kB #AE(5 S pspomib] " o &% " o
7R, siRNA-A20+TNF-o A B 83755 A LB A% 40 i 1
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g HHLHEI AT B K NF-«B 3 3% 9 1 BE S . {H7E
ASLIG v BA Al siRNA-A20 4B 5, 40 it 32 % B i 1
mL B4 LPS H)5 , P-P6S BB & FJt, {H P21 P16
K FHEA 5 S siRNA-A20 4 B84 5. Fi
SO iRl R R R S Al R E M AR R O,
F H AR 2 By BA 9 32 7 FR. 46T o A20 A BB ik 55
BEAZ AN F v DRI A20 98 40 i 5 S I HL A
HIFRABRE

AWFFTLE R FEH , LPS 855 siRNA-A20 AbBRES , 7] 7
SANMEIETS, H siRNA-A20+LPS 4L T-40 0 5 kb b %
Fhis, FefER % BID BAX ik 440, BCL2 FFE, 4
M T — R A T, R IE W AR K R —
TRy, WAE R P AR, B A AR 1)
VLR AR R T A 2 AR SN i 42, (H R &
#idid Caspase FIRE IR . BEZ414UL T
IL-1B \TNF-o 5 A MRS ' i3k 26 48 P i 85T 3
TS Fas 24K R RIE R T2 4K 1 K Wi SR 3t
AR BC AR 135 MR 1 40 e 08 1=, - ELZE R 1%
HFHERTT , A NF-xB MAPK 252 Fi {3 558 B4
WE S ECT NIRRT R A —— kA iR AR A
T T FEARSIEG , siRNA-A20+LPS ZH ki fA T
WAZA 8 11 BID, BAX BCL2 B i g5, BCL2 J%
BID &£ b iR 1o 2 00 S 1, 7] #0E BAX,
BAK, /g (i L iz Ak /I 38 375 14 384 n , B i i e . K C,
Caspase Z R, B A M T Bk, 55
siRNA-A20+LPS ZbFRI}, i Tl i iZ0a e S

BEAZ AN ML, cortistatin , SS-31 347 A 4171 ] 5 AE il 38
75 31 NF-«B 306 2Rt e i = 1 sint 6 1]
LA mTOR BERR AL 32 FHREAZ 40 i B W ot =, FHLAS:
2R BE S M TL-1B B T, AT AE 8 A 7] 43R
A% AW, N IRAHE E T A20 By, LPS ATH
RN T, S E R A . AT
NF-«B il 5] CAPE Fi4h P85, v] B i o /b 32 % W 4
ToHISREE E AT FRIE , #2718 siRNA-A20+LPS 75 3 1) 41 il
P NPT REE ot NF-«B 3l 1% S8, 9 H7E AR 19 81
ZHATHAAE S v TR B 2 SRR BE TR B 1 A20 A] 9k 2%
LPS 5 SO BEAZ A0 IR A5 , K A20 75 %iE 2% #k ] 455 Fr)
IRAS A S

ZE TR AR R BRI B A20 7E IR AR HE
KAt P IR A T an e 08 1o Mo AR, HoAE LPS
TR B I A20 B 64 A AR PR R %R
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