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Role of MAPK-activating death domain—containing protein in inhibiting

apoptosis of human prostate cancer PC-3 cells
CUI Qi,HAN Ling
(Department of Urology ,the Affiliated Hospital of Traditional Chinese Medicine ,Xinjiang Medical University)

[ Abstract]Objective : To investigate the expression of MAPK —activating death domain—containing protein(MADD) in prostate caner
and benign prostatic hyperplasia(BPH) tissues and its effects on apoptosis of prostate cancer cells. Methods : Totally 40 samples of
surgically resected prostate cancer tissues and 35 samples of BPH tissues were collected and MADD expressions in the samples were
detected using immunohistochemistry. MADD protein expressions in benign prostatic cell line BPHI and prostate cancer cell lines
(LNCaP,PC-3and PC-3M) were detected by Western blot. MADD siRNA was transfected into PC-3 cells, MADD, caspase—3 and
PARP expression, cell viability and apoptosis were analyzed by Western blot, MTT and flow cytometry. Results : Expressions of MADD
in prostate cancer tissues were significantly upregulated compared with those of the BPH tissues(P=0.000). Expressions of MADD in
prostate cancer cell lines LNCaP,PC-3M and PC-3 were obviously higher than those in benign prostatic cell line BPH1(P=0.009, P=
0.001, P=0.000, respectively ). Knockdown of MADD in PC-3 cells enhanced expression of cleaved caspase—3 and cleaved PARP,as
well as decreased cell viability and increased cell apoptosis (P=0.000,respectively). Conclusions : Expression of MADD increases ob—
viously in prostate cancers. MADD may act as an inhibitor of apoptosis as well as a therapeutic target of prostate cancer.
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20 (insulinoma—glucagonoma clone 20,1G20) % [X] %)
— BRI X T g 20 LA T R R SR A
K FAH &P T8 F A (tumor necrosis factor—relat—
ed apoptosis—inducing ligand, TRAIL) i 5898 -+
SYEEEM, MADD TEffi e  FORR S | DR S48 AL
P A A rh B AR5K | e 30 T O TR AR R
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1.1 ARARIR
40 337 5 1% 98 2H 2R B 35 451 KPR T 51 MR 48 A= (benign

prostatic hyperplasia, BPH) ZH U IR T4 B F AR UIBRARAS, i
A e B ARG ARA TR ST B AT, BT A 20
BUGRARGA G RIS A RIS B 58 BPH 4141, T A
ARTFAR AP B 30 min WEU , 28 10948 /8 SRS 2 , 77
I Yl .
12 ¥k
12,1 S8k gett bt A MADD 2 5P (sc—
98434 ,SANTA CRUZ,USA) , S 414k i) & [ At 5t Az
S E AR B T XA B H AT 4 wm PR A
o3 WM L RS AR 28 vP A T AT AZ 30 ml/L
H0, KGN IRt E AL B, 100 ml/L L2 155 35 047, 7
1:100 F 405 B 0 S BT MADD I TARA S , & TR &N
4 CiF7K ., LA PBS BU—HU A BAMEXT IR, A= Ehwic i)
IR AR, 37 CIRARAME 20 min, B AEFRICH)
TN 1 TAEW, 5 30 min, W0 DAB 8, SR AR %
JEE G BREEIUK W], WA IR R R G|, 4t
THOTHT L AE A PG (05 FEI0C G PR 20 B 4 L dE A 7
Gy QBRI AT R 4 9.0 43 [Pk 1 4, 55 2 4,
B33 4%, S BHYE ; BHPEAN I & 4 LA AN - BH PR < 5%=
0 4%, 6%~25%=1 43 ,26%~50%=2 43 , 519%~15%=3 4} ,>75%=
4 4% Yo sm B RN BH M A BT oy B PR A SR =1 4r A
MADD # B FRIA
122 #fEREsE AN RYERTHIIRA0M R BPHL FET 5] AR
4 % LNCaP PC-3 il PC-3M Il F T B} 2B A Wtk 2
S A A T, AR SR T 100 ml/L HG A i3 (1Y

H WL RAUAE YRR PR A AW R 7 RPMI1640 55
FE3E (HyClone ) 1, B F 37 °C .50 ml/L CO, AU FR4 i1
R TR, BUEIC 2 340, BOG#od: K40 i it 7

1.2.3  Western blot %470\ caspase—3 ZFLEPIIAR (sc-7148)
FIRdi N PARP TR (sc=7150) 14 [1 95 [E SANTA CRUZ
ONHl UYL 48 h R PC-3 AN, FEREFEEE | H 0.01 mol/L
I PBS w5k 3 YJRINA RIPA 2L 75 /3 2467 , 15 000 r/min
B0 15 min JEHUETE, BCA B 5E M AW , FUIKATRE &
FIRESRE S5:1 LEBIINA 6 x L REZE ulii, 290 S min J5 RIH
12% B NIGTENEEIR I, 4 CE&HET 135 V HEIRE 2 h,
S%BURE WK (TBST A ) Z IR 1 h JFInAGE Y He 6
(1:500~1:2 500) ) —4L , 4 CHEHE LA, TBST IE0E 5 min x 3
YR IMAGE 24 (1:10 000) ¢ (9 — i, ZIEBFE 1.2~2.0 h,
TBST 6t 5 min x 3 K, WEEMNEA ECL W&, IF I A
BEYE, 4 A3 X RUE A HLYER .

124 RNA T4E MADD siRNA(5’-GUU-UCA-AAG-CAG-
GAU-GAU-G-dTdT-3" ) KL [Tt BRI 7 1 16 75 35 ) 24 4%
AA FR/A ] ; TurboFect Transfection Reagent Jl4 [ 2% [E Thermo
Scientific 23], S28R34H : (1)MADD TF44H (MADD siRNA),
HIAAL 2 B MADD siRNA , BB BUARFIES S5 ; (2) BT
W4 2H (control ), T A JC U 31 siRNA (NC) |, I8 5t A F1 85 5%
W (3)25 4 (mock ) , RASATATALBR . SEEGAEBR . FHJohiAd:
# 5 10% FBS fUH KT RPMI1640 15 32 W0 A a4/ T 6
LR, 37 °C,5%CO0, 448 T B 9= 2 4 M5 B2 24 70% , T
P ek 1 JC LA LT FBS (R LAY RPMI1640 B557 ., A
.50 wl B R AIRPMI1640 55777, INALHEE 100 nmol/L.
MADD siRNA 4 wl 2175 ;B # .50 pl 2 K& RPMI1640 1% 5%
W, 16 ul TurboFect Transfection Reagent, 811 5 & i
B 5 min, ¥ LA AR BIRIES , EIRACE 20 min, A S
Morb, FfRh TS B RPMI1640 3535 Z AL 2 ml, 37 C,
5%CO, BRE557

1.2.5 qRT-PCR  MADD 5|#)( LJi%.5" ~CTGCAGGTGACC-
CTGGAAGGGATC-3"; Filt:5’ -TGTACCCGGGTCAGCTAG—
AGACAGGCC-3") L} B-actin W54 ( 1.5 -AGCGA-
GCATCCCCCAAAGTT-3"; Fiff:5° -GGGCACGAAGGCTCA -
TCATT-3") i FigA: TAEYA R G A, RNA Fastagen 200 &
RNA $EBGRF G0 F L5 A W4 AR A R ) i BE
A5 R P O A P Y A RNA | Asgg o/ Asso o T 1.8~2.0 2
[ RNA FR A #1738 4% 5 fi ] Ferments 386 %% S i 7l 45
(Ferments, USA) & A% cDNA , 44 B8 U5 B A5 B0 il S Ni i 12
65 °C,5 min JZN] , oK B EVG  INAHREEGR 2 20 pl,25 <C,5
min;42 °C,60 min;70 °C,5 min, PR cDNA B F-20 °C
1745 H . Real—time PCR SUW AR AR real-time PCR 57
AISYBR® Premix Ex Taq™ II (Perfect Real Time )Kit,TaKaRa,
Japan[i5iBA 5,20 wl SRR BEAEEAIS M 4 A5 FL, B
ABI PRISM 7300 Sequence Detection System(Applied Bio—sys—
tems, USA)IFAT PCR 4714, S 2% 50 CHIIFE 2 min,95 °C
THAEPE 2 min, 95 CAEPE 15 5,60 °Ci K IEMH 1 min, 73 40
AMIEI, 60 CIEMRRRAETENAFS | RIES G BT S
AW BE G, 55— hR A B ST 35948 A P T
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ANt MADD ROARXT R A 2700 A T4
1.2.6 UM IH TS Annexin-V-FLUOS T~
K 3550 & 08 26 [E Roche 24 F] . PC=3 4154 % MADD
siRNA 36 h J& , I PBS PEAANME 1 vk, T It 8 fb i e g
4iIffd, 1 500 r/min #5005 min, 5% LIEWCEEANNL, FH PBS FHr
BRI, L BL(1~5) x 105 DN IETEE, 1 500 r/min,
5 min BOVEFE FIE, A 500 wl 7Y 1 x 5628k FIA 5 pl
Annexin V-FITC, FiILA 10 wl BALTIIE , B AR L2 TR
5], TEEIRT RO 5~15 min, 7E 1 h WHEFF IR 401X
e,
1.2.7 MTT MTT Iy 4 £ Roche /A A, B0 ML4E PC-3 41
JitL, I RPMI1640 3557 35k 8 2k thil G A A i . 18710 200 ff 2
FELR 2 x 105 /ml, BL 200 wl ALEERIT 96 FLER, 96 fLHk
B2 L& R as AL, UM RS AR MTT K40, i+
WARIAE, B 6 NEFL BFLIN S mg/ml MTT %9 20 pl,
YRElb SR 4 h, 3 B3, BN DMSO 150 wl,37 CHRERF
H 20 min ERLEM, FREAR 2 AL 570 nm UL
J& (absorbance, A ) B, 719445 &b BLZH 41 A % P . 20 A 3 4 =52
Yo A SME/XTIRLL A HME
13 SitFo

K HH SPSS 13.0 G T4 AT 430, i kA S LA
x x5 IR BE L IEASTERE S . 2 A 8] FRCR A ¢ A
(Stterthwaite A2 1F ¢ #6556 ) , 3 20 1) HL 48R FHBA TR 26 7 2204
KWW L4 1SD— /i, BUR S0 7K il @=0.05,

2 & R

2.1 #TFARIE A BPH 2% F MADD #9 & ik

B REAI AL et 7R MADD 78 Hi 81 i 4120 i kK
- (6.12 +0.42,n=40) 5 2Z X i () BPH 2141 (2.24 +0.18,n=
35) A G X (1=53.12 P=0.000 Stierthwaite F21E ¢ 4656 )
MADD 4 [ 2258 (i A ST FIHIIEE (151 1)

A HPSIREA LSRG E B SRR S A5 B

C. AR5 PP e D. BPH 414151 (2
(SP 3%, IR : 100 pm )

B 1 MADD #Eri5I iR & BPH AL F W EEANEE

Fig.1 Immunohistochemical staining of MADD in prostate cancer

tissues and BPH tissues

2.2 BPH1 LNCaP PC-3M #= PC-3 ZufisF MADD #4 & ik

N EHERIFIIRAIEER BPH1 H MADD AYE57KF(0.08 +
0.01) B AT Hi 5 s 4l ifs /2 LNCaP(0.23 +0.04) . PC-3M
(0.29 = 0.06) F1 PC-3(0.41 +0.08) ([ 2) , &-£H AN M [A] b5 22
SEHA G L(F=19.308,P=0.001) ,BPH1 4i}ffi 5 LNCaP
PC-3M F1 PC-3 4 i) P 5 bb 4% 25 5 35970 Ge it X (P=
0.009 . P=0.001 ,P=0.000) ,

BPH1 LNCaP  PC-3M PC-3

MADD T — —

S L T S S

2 MADD 7 BPH1.LNCaP.PC-3M #1 PC-3
MR HRIE KT
Fig.2 MADD expressions in BPH1,LNCaP,
PC-3M and PC-3 cells

2.3 siRNA % PC-3 @it MADD & &

PC-3 il % 4« MADD siRNA J5 ,qRT-PCR & Weslern
blot #zill TPz, iR Won , 575 AL MBI PEXT IRt
NATFIIRIEE AN R PC-3 % 4% siRNA J§ MADD mRNA S 2K
FI A K- B AR (18] 3) , & 2L H] LU AT G172 S
(F=172.38,P=0.000; F=267.45,P=0.000) ,MADD F#:41 575 A
2R B P o R 2 2 (R P T L A 22 S A et e L (P=
0.000) ,

—_ =
[=2 N}
1

ZSH4D APk MADD
XFHEZH TR

MADD 'S ——

3 PC-3 4%k MADD siRNA 5% MADD mRNA
REARIETIA(x+s5,n=3)
Fig.3 Reduction of MADD mRNA and protein expression after
the transfection of PC-3 cell with siRNA( x +5,n=3)
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ZEE4A P MADD
X HE 2 T+

2.4 B MADD 5% fm i 8 T %38 o

58 W MADD S5 T-HEBUAHOC, o T 35U MADD 5
T Ji s 4 L R T R A DG 1, PC-3 4155 4 MADD siRNA
36 h J5 , Western blot il J& ¥ 55 50 2H 240 it /) T 1% AL B cas
pase—=3(cleaved caspase—3)Fll PARP [%f# =4 (cleaved PARP)
FIRACEED A0 2 AW W T (] 4A) , i — 20 T U Al A
I 2 B0 25 1 20 B B %ot R 2R L 4 R 8 =538 o, 79
FE# % - MADD T4 4L F 28 4L i) 22 55 A ST # 8 3,
MADD T4 21 1 BH % IR 4 8] 22 S A e it L (P=
0.000), Z LA 4B 4C J 1,
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ZH4 B MADD
R T

PARP - iy s 14
Jleaved PARP — . 12 ab
cleave — Ezﬁ 10
caspase—3 *u *ﬂ' i
% 4
cleaved caspase-3 — Q = ; :%“\ 5
ZH4 Pt MADD
-_ - XA T
A B
= Q M»:z - ,‘,é'd @ q:' Té‘
= i B
o -
S
100100 10° 10° 10 100 10r 10102 100 1o+ 107
FITC-A FITC-A FITC-A
EIEE:] B4 MADD T4

C

A. UTER MADD SEGEILTY caspase—3 Fll PARP Ff =) 22858 00 B
HCULER MADD SECANLJA T8I 50 + 5,n=6,a, 5 25 [THA L,

P<0.05;b. 5 BAVEXT REAHLL L, P < 0.05
4 MADD %kix Ti§5% PC-3 fHaE -1

2.5 B MADD -5 m fe 3 55 % 54K
AT =0 UE MADD J2& 7502 5 1 5710 B e A0 A 156 4
MADD siRNA #£3% PC-3 400, MTT #5524 24 48 h 172 h

J5 AR I BTG AR A, 5 SR Sk s S 2 A 0 A R S

ZH R BEZH AR (P<0.05, 18 5 38 2~4) .
o
6r M EE
m PR R
st O MADD T4
= 4
23t
=
2 -
1 ke
i BB

48

72

HFfE] Ch)
x+5,n=6;a, 5 AWML, P<0.05;b. SEITEXBEZHA L, P < 0.05

B 5 MADD iz TiES% PC-3 HAEiE N FNILHE (R

Fig.4 Increase of PC-3 cell apoptosis induced by MADD Fig.5 Decreases of PC-3 cell viability and proliferation rate
expression reduction induced by MADD expression reduction
F1 =AA.PHEXTEREAF MADD FHBMAT EHLLE
Tab.1 Comparison of cell apoptosis rates in mock, control siRNA and MADD siRNA groups
ARy 22500 LA (1LSD—1 ) %
2415 BE(n) -
ks F.PAE HE Py
2 HH 22+02 ZE 1A vs. BAPEXT REZH 0.430
B %ot B4 27403 599.095,0.000 25 14 vs. MADD TH04H 0.000
MADD T4 6 10.7+ 1.8 B X HEL vs. MADD T4 0.000
F2 =AA. FMEXTEBEAF MADD FHEH LA 24 h BT LLE
Tab.2 Comparison of 24 h cell proliferation rates in mock, control siRNA and MADD siRNA groups
- AR Ty 22530 L (1SD-1 ) 3k
21 BI% (n) -
x=*s F.P{E HeE PiE
2514 6 23+02 25 2H vs BIPEXT BEZH 0.731
R B ZH 6 21+03 169.754,0.000 25 A4 vs. MADD T4 0.000
MADD 440 6 1.5+03 BA X AL vs. MADD “FH2H 0.000
*3 THA.BHEITEREAT MADD FH AL 48 h HEE KA ELE
Tab.3 Comparison of 48 h cell proliferation rates in mock,control siRNA and MADD siRNA groups
AR Ty 22530 LA (1LSD-1 ) 7k
215 % (n) =
xks F P HE P
| 6 35+03 25 1AL vs BAPERT HEZH 0.130
B RE 2 6 33+02 574.726,0.000 25 40 vs. MADD THE41 0.000
MADDT-#t41 6 1.9+02 B X AL vs. MADD F4i22H 0.000
x4 =AE. FMEXTERAEF MADD FHEE A 72 h B R ELE
Tab.4 Comparison of 72 h cell proliferation rates in mock,control siRNA and MADD siRNA groups
AR 2550 LA (1LSD- ) 3k
2151 Bi% (n) —
x+s F P& He PAE
ISk 6 62+04 25 1AL vs BAPERT A 0.277
P XoF HE 2 6 57+03 796.661,0.000 25 141 vs. MADD FH040 0.000
MADDF#41 6 23+02 BT HRAL vs. MADD 3241 0.000
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U TR g 1) R AR 2 — 1), 7R Hi A
Farh Z Rl 2 5 H b AT Z A ey T
BT, FETZ AR BT TRAIL B 2 —1 A
W BRGSO AT DL s AR
S L 9 T AN SR T L A, TRATL 7 by 248 e v
53T 524K 4(death receptor 4,DR4) }z 5(DR5) %%
G, RO T Z MR SOV ISR Fas AHOCHET
ZER 325 [ (fas associated death domain containing
protein, FADD) #l procaspase—8!®, procaspase—8 #% i/
TG B I caspase—8 , i — 2L BT caspase-3
TS BN MIFE T , SR TS Bdes 4 ML HEHT TRALL 5
FERYPR T X AT AT RE A K R R T 32 AR R R Ui
caspase WG RN 7138 NI LSBT T B3R
Ik R BRI, WS RWALE R 48 ML MADD
Fik , H454 DR4 A1 DRS ] FADD [0 3812 {4
LA P 5T B MADD BT , FADD B %%
Dy AT 32 A S5 TS S R 0,

W L UESE MADD 2 — i T, HE
i JeE 28 LRI 240 B v FRA T, MADD 78 HR iR |
B 598 e 50 R 5 DR4 M DRS 254 i ikt
TRAIL 75 S A T2, SR1i1 MADD 18 B
) 2308 ST T A1) i U 1 RS I e AT A AR TR
T PR SR AW 57 % B MADD 76 Fir 81 it 26
ZUrh AT TRNLY BPH 2R, BE— L 0H5Ei0
IR MADD 7E N R LTS B 40 ik BPHI 3Rk
JKF BT ARR T AT 40 R 9 20 L Bk LNCaP PC -3 Al
PC-3M, x5 MADD 7 HAbE e ikt 3 —3,

UL MADD ik m] ISR 400 3 A ¥ET-J1 A
HAI caspase—8 MG PE MM A 120618 S T i —
A IAIE MADD S 75 25 Hi 91 i s 20 L 0 0 T8
AWFFER ] siRNA FARRE S DT MADD , Western
blot #8145 E W1 fL Y caspase-3 Il PARP [
it = Py B S 30, MTT g =2 4 A SR I 2 81 PC—
3 THIT 47 s 2 G 7 AR AR 240 L O T R
$&7/8 MADD 7ERGH i e —Fhhe i T/ 1 H
MADD 7 i 51 i B 08 T AL 1 75 ik — 25 iF
E

i L Jirik , MADD TERTS s ki, g
ST B H AT GBS 541 i 4 B A 0 T ke, 2
7R MADD I REJA Hi 91 SR #E 1169 T TR TERE A
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