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Effect of A20 mutant on expression of inflammatory factors and anti-apoptosis genes
in PC-3M cells

Wang Yanyan, Dan Gang, Hu Zonghai, Wu Lijuan (Center of Clinical Laboratory Medicine Research and Services, General Hospital
of Chengdu Military Command, Chengdu, Sichuan Province, 610083, China)

[ Abstract | Objective To construct an eukaryotic expression vector of A20 mutant, which expresses
A20 stably, and evaluate its effects on the expression of inflammatory factors and anti-apoptosis genes in prostate
cancer PC-3M cells. Methods  The domain of A20 in inhibiting NF-kB activity was designed based on the
gene sequence of natural A20. Then the sequence of A20 mutant was subcloned into the eukaryotic expression
vector pEGFP-C1, which was identified and confirmed by restriction enzyme digestion and DNA sequencing.
Subsequently, the constructed recombinant plasmid pEGFP-C1-hA20 mutant was transfected into COS 7 cells to
replicate the plasmid, and then the expression of protein A20, IkB-o, pERK1/ERK2  pJNK and Bel-2 were
detected in PC-3M cells after transfection by Western blotting. The concentrations of NF-kB, TNF-a and IL-6
in the supernatant were determined by ELISA. Results  Restriction enzyme digestion and DNA sequencing
confirmed that the obtained sequence of mutant was correct. Western blotting indicated that the expression of
protein A20 was enhanced after the pEGFP-C1 plasmid was transfected into the PC-3M cells. After stimulation
with LPS, the degradation of IkB-a and phosphorylation of ERK1/ERK2 and JNK were inhibited after A20
mutant pretreatment. The expression of Bel-2 was obviously increased, but decreased significantly after A20
mutant pretreatment. After stimulation with LPS for 24 h, the concentrations of NF-kB, TNF-a and IL-6 in the
supernatants of PC-3M cells were obviously increased in the blank and control groups, but those levels were
significantly reduced in mutant group (P <0.05, P<0.01). Conclusion The eukaryotic expression vector
of A20 mutant is successfully constructed, which expresses A20 stably and suppresses the expression of
inflammatory factors and anti-apoptosis genes in PC-3M cells.
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TS BRI DL AR R s , 8k B 4 5 55 1k
PEATEREAEE 2 57 MR PES , AR, T [ B8 i
RIFRMBFIE o BREGTF AR IL 3897
W C OIS o BIFFEUE A JRAE BT 2 i A
KRIIURLS JE MR A B B 22 R /), NF-«B A
O 2 R T A P 3 DR e RAE - TR Y O B
T I A AT T R B R

A20 S AT FIG B2 (1 IR T K, Hel i XUCE R 32
FALHEE PEAE NF-«B {5 530 3 A 148 15 JAE I 1 19
FIK A NF-kB {5556 5 RIHRF L R [A] BT 5C PA] 5 AE
fE S M EEIE RS I, A SR BT T IR A
A20 3 B dRe sy NF-B % 5 30 i 45 7 38 B i, A
4 73 TEIEERR (Cys) A5G —A> Zn WFHELSHI) 5 A
4 737 C,C, BRI NF-«B K, #7& pEGFP-C1 ik
AR WTFE A20 SRR HITS i PC-3M AT o

1 M5

1.1 ZEZRXMNAEMNE

PC-3M 4l itk W [ 35 [ ATCC 2 &, K W 3% A W 1A Ak
DH5 o, i 20 2 Bk ME IR & 3 b RARAALA 7] IR 2 0
(LPS) ) B Sigma 2\ 7], #4457 B Invitrogen, RPMI1640 5%
FekE R4 L% W B HyClone 23w, BRI N VI IW B NEB 2y
], TNF-a.IL-6 NF-xB ELISA 3R #) €, B A A20 . IkB-a.
pERK1 ( T202/Y201 ) /ERK2 ( T185/Y187 ) . pJNK ( T183/Y815)
YU A R&D A, i ZPU TR R 2 e A AR A
FRATE] . Bel-2 TR H AR A LA F] . Model 550 fiff
AT, B A, 2B T B, Gel Doc 2000 BER43HTIL :
S [E Bio-Rad A H]
1.2 F#*
12,1 A20 ZeAsfRURibg i S8 MR A20 ZEE 7
B, BETTH AR SR A20 2 1 L fee/)s NF-kB {5 P40 ol 45 #g dai o 3
filh, L 4 43 F2RIREIR (Cys) 45 G — A Zn NFHIELSE Y &H
4 73 FC,C, BEIR Y NF-«B 00 Bk, F 3 51 91153 84 Primer
5.0 Wit BRI s 5149, L5190 5<TCTAGATGCTGTA-
CAAGTCCGGACTC -3” (Xba | BYINL ), TUF5I#I R 57 -AC-
CGGATCTAGATAACTGATATCGGATCC-3 “( BamH 1 ) W Y {3
) o dlat PCR AT 1Y, SO 254 :94 CHAE M 10 min, S8
J5 93 °C 30 5,54 °C 30 5,72 °C 105 s, {G¥F 35 WK J5 72 °C 4k {8
10 min, 4 CARFE PCR =), B 1 pL I 1% Byl i 56 g i Tk
R A T 45 R HT

PCR =45 pUCST 74 #14)5 5 : MI3F/pUC L iiF
B4 5 :GTAAAACGACGGCCAG-3 % T Uiz 8| 4 5 :CAGGAAA-
CAGCTATG-3" ¥ H 3L H 5 pUCST #idk 16 Cad it £, i
=4 pUCS7-A20 mutant 5546 K HF B DHSo, T3 $5 1 LB
EASFAR (& 50 pe/mL & R EHER) BAEK,37 CHRiETE,
55 2 RBEHLIEEL 5 AFAREVE AT PCR SOV A 1A, HRIE L k&5
SRR IBORE N7 P % EATARL D, AR R 85 97 ) ) v 4l B R
AN SR BUTURL , I-3% A i i A F 0T

T Tk, pEGFP-C1-hA20 mutant 4 8 5 % 5 . % pUCST-
hA20 mutant Fi ] Xba 1 Fl BamH T TG 3EH hA20 2878
IER R B, ¥ 5 BamH 1 /Bgl T SUEEY) 9 FA% 32 18 kL
pEGFP-C1 16 C 377 3% 3 (#4K 551}y PEGFP-C-5 : CATGGTC-
CTGCTGGAGTTCGTG) , MR ¥ AL KRB #F 1 DHSo T ik #% 1
LB( % 50 pe/mL 8 FEBR) WKk Lok HEwE %, ¥
5 AR Bk, I B H A BTk pEGFP-C1-hA20 mutant #£47
BamH | /Bgl 1| XY S E o BRIBG% R 5t 3BT 2R ) 24 "I o
1.2.2 A20 58 AF RTE 41 o pr i Y COST 4 g W&
10% Jif 4 M3 1Y) RPMI1640 3, K5 3¢ COST 4ii T, 2 40 Md fib &
80% ZEAT I EATHIE Y s SC8R 4y 3 4l D% F4L 25 HAXTHIRIMA
PBS i ; @78 #4441 : pEGFR-CI 25 ik ; @ A20 ZE A5 A4 : A20
SRR TR, R BRI 2000 55 L 76 A20 8RR
HRIEE e COST,6 h 57 KHE Y , RPMI1640 W1 32 R F1 T
FigE AE 72 h 4R s A H
1.2.3  Western blot 5 #1] PC-3M 4 it A20 {43235 g3
25 A S AL (A20 SRR 72 h B3E L A 6 LR
A RIFHY PC-3M 21,24 h )5 8 1 24 AT & 4R
BCA JEATH VRN E . AR IR, &M )5, —3i 4 C
HREE ( A20 HLIAFINZ: B-actin HLlK) , EG I ZHifE =
T A28 1 h, YR 3 ¥ 10 min/¥K, ECL b4 L oBHil
1.2.4 A20 S8 (] LPS 1551 PC-3M 20 4 4 52 I A -F
Bk BOSBUE K PC3M 4, 525653 N 6 41 .45 4.
2SARAARLH (A20 A5 ARLH (LPS 20 \LPS + 23 K40 . LPS + A20 %8
AR, SEFE BRI, RN & 10% FCS W3R 3k,
A ZS 2k, A20 S8R IR ELAZ 2R BARFE Yo COST 4i MW 4 1)
YA E3E , I A LPS L 100 ng/mlL 283k BE RIS EE SR 40 ML 24 h
JE RS 3, A ELISA 6 NF-kB \ TNF-o | IL-6 (17K,
1.2.5 Western blot 41 PC-3M 41 jg 1«B . 8 T3 1l 3L A
Bel-2 F4i A% D, R &E e SE A 4 LPS 41, A20
2H \A20 ZEASIRZH AR 22 2R A , BCA IEAT A v Bl . A
pn LK, EE IR B E , P4 CHBORE , e E A e R
TN Z3E 1 h, PR 3 % 10 min/ ¥R, ECL fb2 &5tk o
1.3 %itsam

THEORLL x + s FIR R SPSS 17. 0 St F i 17481t
I3HT AN LR ¢

2 #R
2.1 F A AL EK pEGFP-C1-hA20 mutant # 4k
MERSE T

H iYL PCR =¥ 5 pUCST #EAT % 3%, 34F pUCST-
hA20 mutant 5Ok, B FKZ Xba [ Fl BamH 1 XUEHI G, BR
pUVS7 #AAAf7 (2 710 bp) 48,433 1 5 K25 573 bp W4 AR
B, SR BOR/IMVIHAT, WL 1A A20 S8 IR 45 F 38 H i i
BtY pEGFP-CI R MAHE1T 14 , A 4 1 21 FUA% %638 2k pEGFP-
C1-hA20 mutant JFii, pEGFP-C1-hA20 mutant T 41 Ji i 25 {4 %
) )5 46 1% BARE B rL vk, R B 429 bp Ze M H 4% 5
4700 bp Ze47 1) pEGFP-C1 #ifk i Be (181 1B) , W H 1 Fr Bt
C A pEGFP-C1 ki . DNA JF51 434 , 45 iR il A L
AR BRI R R B A20 878K H Y 5L H T 51 58 245 &
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(B 2) 3R pEGFP-C1-hA20 mutant ELA% F IR AR B LT
2.2 Western blot ;%4#4m PC3M Zm e A20 ¢4 &%

WE 2 Fros , £E A20 ZEAR (AR AR B AH XS 43T it 24 95 x
10° R 4. BT A20 2845 1% 42 J5 RE i 8 PC-3M 41 g
A20 M RFRIE, A20 FEAR RN EE LT

M 1

4500 bp—
3 000 bp—
2 000 bp—

L pUC57(2710 bp)

1200 bp—

800 bp—

500 bp— «—A20 mutant(573 bp)
~ P

300 bp—
100 bp—

«pEGFP-C1(4 700 bp)

<*AZO mutant(429 bp)
A.pUCS7 Fr 4 s BEdn M. 47 ;1: Xba 1/ BamH 1 R by
B:pEGFP-C1 i Bby M:474;1:BamH [ /Bgl Il Sy

B 1 A20 REGEZRIEHEEVELEE

1 2 3

— .

A20(95x10°)—

B actin (43X 107 )

1: = E4;2: 2 HAKM;3:A20 R TR
B2 Western blot #;ill] PC-3M £0ff A20 ByRiE

2.3 A20 ® EikIpH] NF-«B Z X g8 & & B F TNF-
o JL-6 694F A

J 100 ng/mL LPS iS5 PC-3M 4 Jif1,24 h J5 Kl NF-xB
13235 B H R FE T TNF-o IL-6 ({43 305 L. PC-3M 41l £
KT LPS FEAT, 25 (A, 28 2R T2 A20 975 K41 NF-kB
R B A, LPS 100 ng/mL FE424FEH 24 h, 25 Bk 4 NF-«B
My Fk B Al LPS iAo 2 % (P >0.05) ,A20 584
A2 NF-kB B335 5 B 5L 41 LPS 4 A 2 IR (P <
0.01), L3k 1, PC-3M Zft 4 4E K+ TNF-o | IL-6 , 7ER 25 T
LPS FiRgt , £ 2H KRB HIARAL, LPS 100 ng/mL FFZEAEFH 24 h,
25 BRARG] TNF-o  IL-6 R 05 0 4l LPS il 4 C i % 25 &+

(P>0.05) ,A20 ZEA5 1K 4] TNF-o 1L-6 B R 40 LPS Hi3%
A BEMREIR(P <0.01,P<0.05), L3 1, X FH A20 &
AFPARRERHLIET NF-kB 3 i, I T RAE R F 1) Rk o
x1 A20 =ITEXT LPS %% PC-3M 4046 24 h NF-«B &
TNF-o IL-6 BIE50H (% = 5)

205 NF-kB TNF-o IL-6
I=E 1.065.9 £30.0" 11.89 0.9 459.2 +24.8b

AU 1066.6 +48.8" 12.23 +0.3>  482.5 +11.6P
A20 ZRARAL] 1043.7 £43.4> 11.90 £0.4>  472.5 +15.7b
LPS 4] 1815.4+118.3 28.64 2.1 909.4 +89.8
25 #IK + LPS 4 1735.5+80.0 28.72+1.9 842.6 +32.1

A20 ZRAFIR + LPS 4] 1575.35 £59.3P 17.37 £1.8>  703.6 +30.4°

a: P<0.05,b: P<0.01,%5 LPS 411t

2.4 A20 B T AR IkB-oo g 64 Fp 4 4 A

PC-3M 40 3235 — &1 IkB-a, 2 LPS Hili )5, IxB-a 35
ShHEE TR, T A20 41F1 A20 RSB A A A ARIRE T
R, {H A20 278 (R4 45 LPS 415 25 5 (P <0.05, 8 3)

1 2 3 4

Bel-2(26x10%)—
TKB-a(44X10°) | —
pERK(43/41x10")— — —
PINK(46/54x10°)— | o . —

Bractin(42x10°)— [ S — — (X

—

2.5r B [kB-«
b Bel-2
pERKI/ERK2
2.0f O pJNK
iz
K
@J 157
=
>
=
1.0f
057
0 1 2 3
2150

1:78 40,2 LPS 41,;3:A20 41;4:A20 5 %4k
A:Western blot 4 2 R ;B: ¥ T F 5 LR a:P<0.05,b:P<
0.01,X5 LPS 41 3k3%

B3 A20 ZRIE(RRT IkB- a f£f2 EPK JNK BEER K 5930 #1145 A

2.5 A20 R FARST Bel-2 #4354
PC-3M 4 fgfE AR 25T LPS RS, 25 F 2 Bel-2 D3Rk,
LPS il #5 , Bel-2 3k i E w10 A20 ZHF1 A20 58 A2 R 4
LPS )5 , ik TFHE(P <0.05,F 3)
2.6 A20 ® TR EPK JNK #8240 64 30 4] 4 7
PC-3M 4 fitl 7 LPS #1345 , EPK  INK B R 1k 3% 35 1 2% 3
LT A20 411 A20 284540 EPK JNK B2 17K 4% LPS 21 3%
G ERE XL (P <0.05,1&3)

3 W

A20 JEA N NF-kB 538 {6 AL I K AR R IR 19— Fh
P E A, AR S A R B I 1 2 FE 4R X (Znk)
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A S (1) 5P 5L R (OTU ) 8, R i B WE 112 R
SRR . A20 XF NF-kB {5530 % 26 B 1Y
A Y 22K, 22800 SR A, n Al B SRE SR
PGB o BTHIFRATT A RIS 0 UE S A S Bh )
PRI A20 iR P 3 BE T AR Y NF-kB ELAT M RCR
FXF S BT il 98 5 B3 005 B AR /E RS FE X A20
[ F5EHh Klinkenberg 251 Ky T — 251 A20 %A
FEIR TR G Y S AE AN MR AY | & B8 A20 Xt NF-kB (1]
HlLhAE = Z BT C AR A EETE 2540, 1 EL R & A20
4 ANEEFR ISR R AT L 21 55 B A AU A20 AR A] 130
HIVER o RIE, AB 78 76 B W 52 0 JE Atk ok R H 3
PUBIZG 9 00 7 U631 5 vk, AR AR A20 B b fe/h
NF-«B {7 P4 i 45 ¥4 380k JE R, IR T Hoh Z 480
FERRBRIL  HAE AL S F IR T — A B TR E B
R4E R I B LR AR I , I R 2 Mk o 1 oK 4 Aok 1Y)

C,C, AVEHE RGO 7 N ol & A B G | 57
G, Fe BT G B RR-LA 4 73 72 e &R (Cys) 455 —
AN Zn WRRAELE R NF-kB Sk, 0 T4 4L
AR5, FRATT e 8 pUCS7-A20 mutant BL#% 3R
TR G W B O | XU D)8 2 AT DNA Iy A
WA AR BERO IR 7 91, P90 7 90 58 2 1IE 8 A9l A R
Bl 5 Bk Ak pEGFP-C1 3% 4%, thF TA 3¢
WA 1) 3 B SR A o TE LR R 3G E 2 il o TA
T T T R AR A I R AR . 4N
FEYe RPN, NGRS T A20 AR, NS ST
5 A20 RASR T REFR ALK

M JEE AT LR FE IR AE (0 & A FLR R, R B 500
SEf 45 B FE P, NF-«B il STAT3 a] fig & 445
PR A S R A s HAE IO 7 R 2 RS
TH XL o -, P4 — R 5 40 i B (TNF-o IL-6
IL-1B) A3k, M 4 R R MR 8, R4+
AT 25175 NF-kB Fl STAT3 Hrapdib ",

1 NF-kB {5538 &, IkB ( inhibitor of NF-kB) J&
K F kB (NF-xB) (4l 25 1. Y L1559 30
IKK (IxB kinase) i, 7 fL Y IKK 272 Z 1k W B 1L T
R TkB-o, 45 NF-kB BN R TR A6 4
T M2 A% I AN M AZ N, 50 IO 1 4R i A+ 5% 3 [
G5 RS RYEMME N TR A R RAE . TR
PRI IxB-ou VERIFFEFE A5, 45 R P2 A20 ZEAR (A RE
FHME TkB-o (1) B, (145 NF-wB (1975 162 30, A
R 3h 9 1 41 R 74 57 o

ERKs JNK {5554 538 % & MAPK 38 [t ) 5 224y
2, ERKs #7152 4 Jfd ¥ 34 58 L 5346 FUAE 3 , ERK R
R e ey i L S I L SuR o A A 1)) N (==
AR, — 7 %32 Kok A AR K 7 2R 3R
FIEE RS, 5 —Jrmi it ERK {55900 50 A

TREHE T 40 AP-1 NF-xB 25 | 45 5L [H 3k ; INK
FEAN LR IR A R T A I S 22 A PR P
HREREEEN. AR BN, A20 AR RE B F
PP ERKs  JNK [ 8 R 1L, $7R A20 28 A8 (R 75 )8 15
NF-kB {5538 B , 20 ML 34 58 a1 T R AE I HIAE F o

TNF-o J& BB 19 2 P A R 7, TNF-ou (14 P 5
ST A T IR A0 Y A K S A LA BN L S R 1
WF5E " s, TNF-oc [ 43308 AT 50038 ey 2 ffa DR 1~ 412
(SRR SR S o el A R E B 0% S R
257 TS S 0L T B B8 2R 41 e 12 118 S Notch {55
S . AR 2 D — A ETE T IR A
P EER ML . WF5E &I, IL-6/STAT3 {5 %38
AT EIE] NF-«B M 1) 20 17 =, i — D1k S
IL-6 TE PN — ZR 5 4 B - i 235, 42 12F Jib e 1 4 Jifd
AIE R ", Furukawa 28" BF 5% I8 5 9 & 90, NF-kB
TP e N SN AT 2R A 1 A A R F- VEGF
FIL-6 , /DI 1 5% 1, DT B ] Ao eg 7 2 4 Fn e
o FRATEEHL TNF-o | IL-6 VENFFEFE bR, SE 50 25 3 8.
7, LPS JIELHTS dEs PC-3M 4 )5, NF-kB Il 234 5
YA F TNF-o IL-6 4330 52 3 16 T, o i A20 5845 {4
AE ] NF-«B (9235, 2 4E 7 TNF-o IL-6 [ 5%
KB (P <0.05,P <0.01) ., Z55HHER, A20 %8
AR AT A ] NF-kB {550 8%, 9> 5§ TNF-o  IL-6
S 20 L DR R R, DA B ol g 7 A K

NF-kB 38 #5520 A 08 12 5% VD AH OC | 1238 2% 1
ST AT B R 5 g AE O P B SRR,
ATITA ] Jeb T2 240 0 T, i 0 5 40 L 2 £ A R e
MAETE AL, s R 0 & AE IR . Bel-2
FIGETEAMEM T A EZAE N —2REH . Bel2
FIEMFIE P A T N Rz —,
TEABRET S S SRprh R EREEN, Lu &
(I 98 UESEAE X TNF-o S5UER Y 115 571 iR 968 40 i 2 PC-3
H NF-kB FREe S vl S8 R 7 0. &
B 25 3 R, LPS i BT 41 Bt PC-3M i i )5,
NF-kB &34 5, HLIHT- 3L Bel-2 Fikiaam ; v F
A20 ZEARARANH] NF-kB 385, J TP | L Bel-2 &
IKFIREZ 2] . 3 A20 S8R (AGE 1 H ] NF-kB )
FIR T T Bel-2 (9430

2z PR, FRATFIEE [ A20 275 (A T 5525 3 i i
JEZH N PC-3M 4iiffd NF-«B {5538 % , v/ 240 i X 1)
TR, FF o] 0k 8 T 0 ) 56 R Bel-2 () 43 , DA T 35 )
T e B X8 A IRATEE— P58 A20 #4i
NF-kB XJ g i 4 FH B o 4 L) 29 e Sy, 0K A it
Jieh 9 25 4 B It (AT
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i :DT 44 Gy/11£,5 Y/ JH, 1 0/d 4 Gy/ R if97 ) 1A AR
HK,6 H7 HAEAE CT Rkt sg 459 A 11 H g CT 7.
AT I EE R k. BT EITLAEAZIE TR 0.6 ¢ 3/d,21 d
N UIPRR ESH Ly R4y, 12 1L HAER CT 7R A5 il
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EEREEE0.6 ¢1/d,21 d i1 J7#E, 20134E3 H 11 HiW
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