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[# ZE] BH®: FIAEFEFXRETH Xafl - Saos FF 4K, 1l Xafl Xt TNFR {557 S8 MR Z 0, &5

& Xafl 5 TNF - o WHFEIESAMBA T MV Fik: DIAREEENEEEH RT - PCR £ Xafl Xt TNFR1 kK0,
YA EH DNA & B 40 AR K NF - «B Xt Xafl 755 4008 T34 , gel mobility shift assay il NF — kB )
DNA 25475, luciferase 75 HEA ML & RT — PCR & NF — kB % 5215 M , S 50T 2246 M SAPK/INK 346 197E
o G5 : Xafl R TNFR1 & [H & mRNA K335, 41 N5 S 15 MR NF - «B A0 Xafl 755 5 40 5
T, Xafl fJFREIH TNF — o B/ 58 NF - «B [ DNA 455 18 M %% 5% o, il il T SAPK/INK BS54
£5i8: Xafl X} TNFR 555 S R30I Xafl H3F TNF - o B A T-HLH Z—.
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Xafl regulates TNFR signal pathway and induces apoptosis
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[ABSTRACT] AIM: Xafl — Saos inducible cell lines, which contain “gene switch” system were used to detect
the effect of Xafl on tumor necrosis factor receptor( TNFR) signal pathway and to investigate the mechanism of cooperation
between Xafl and TNF - « in inducing cell apoptosis. METHODS: Xafl on TNFR1 expression was measured by RT —
PCR and Western blotting. The effect of NF — kB on Xafl induced apoptosis was detected by DNA content flow cytometry
after co — transfection. DNA binding activity of NF — kB was identified by gel mobility shift assay and transcription activity
of NF — kB was analyzed by luciferase assay and RT — PCR. SAPK/JNK activity was checked by SAPK/JNK assay. RE-
SULTS: Xafl did not modulate TNFR1 at protein and mRNA levels. Increased NF — kB activity in cells inhibited Xafl in-
duced apoptosis. Expression of Xafl impaired modestly TNF — « induced NF — kB DNA binding activation and transcription
activation, also modestly reduced SAPK/JNK activity. CONCLUSION: Xafl inhibits TNFR signal pathway, partly con-
tributing to cooperation with TNF — « to induce apoptosis.
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40 ) T A LT 8 P R A A A A R TR 25 Y
FEFH, RSB 25 1@ i 7 T 40 M 08
RENERRIRE B H 8o B, 3R Qe 5 A i 4
MR T, — E R MYRIR T RO FE TR R AN A S
FPEE IR K A R BRE H B (caspases ) 2 i 41 i
P THIZLE T, T TAP (3 T 91 2% 5 , inhibitor of
apoptosis ) JE M FL 3 4% P4 ME— 77 75 100 i Bt & IR Al
e —HE A, XIAP 2 IAP R+ T 1E &
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SEREGPET- IR E R o Xafl BRI RS
W EFNH XTAP 7117875 [ 7~ ( XIAP associate factor
1) P, BF5ER, Xafl 7EfE 40 PR R R R T &
ik, X PR Xafl & —Ff B A % 6E 1Y R 30 (X
TR, BAEIES Xafl 7] ISR — S PE T8 3h
FUEVEF BB ARHLE M AR B T o FRATAI A U 3R
R EEIF " FFRDE Xafl HHH (Xafl -
Saos, NB PR A B AR ) B RIS K L, Xafl 5
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TNF - a( FfJE IR FE R F o, tumor necrosis factora) B
B2 PRI T 40 M T, OO [R] AL 1R T REAS 2 AR BR
XTAP XA BREGTE PR3l o it , A5 58 i
JEIRBE A F 32 /& (tumor necrosis factor receptor, TN-
FR) B {5 5 5% 538 B, #F — 25 30 g 4 ) B+
Xafl Hfp[R] 175 feivyed 40 a0 T 9L, ks Xafl A
v Je 240 R R 35 , 15 52 P 83 400 o XoF AT R0 80T ) R
PESR AL L0 FEA

7 B M F &

1 #8

1.1 #ps [ doxycline 15 352 E ik Xafl f{) Saos
-2 IR CER R, WBH I

1.2 JFH#  pCMV CD20, pCDNA 3.1 Baculovirus
P35, pCDNA 3.1 Ik - B SR 7l pCMV NF — kB ik &
i, NF -3 luciferase $ R4 ki (B F& 3 4~ NF — kB
256 7 55) Fl pCMV B - galactosidase F Dr. Andrew
Phillips 2 .

1.3 #4k  $HL HA F7 B 5 EHL{K (Santa Cruz
F289) ,$T Actin BA 77 & $i {& ( Sigma, F6188 ) , i —
TNFR1 B 73 f&EPi A (Imgenex, IMG - 648) , BAR T
A ALY (HRP) {8 Fn¥Hi B PL1& ( Amersham Biosci-

ences) ,

1.4 XA ZHEEEFEW Dulbecco’s modified Eagle’s
medium FIfi4- 17 ( Cellgro) , (ASMGES T ITIE HAZH
JuE iR, DNA e 8, % 37t =X 2 A 10 X501, SRz
RG], gel mobility shift assay %3], SAPK/JNK i
ik F], luciferase Vi P4 46 M 3& 57 By Dr. Andrew
Phillips $24, doxycycline (¥ H 3¢ [ Fisher, 2 g/L),
TNF - o (¥ H 3£ E Endogen 3 ug/L) ,cDNA & R
% (Invitrogen, superscript 1I), PVDF J& ( Amersham
Hybond - P) , K57 & kLY 14 32 26 150 & KA R IR
Byt & (Qingene) ,

2 FiE

2.1 RT-PCR 1 x10” Xafl — Saos 4 i 4% [&] 7 i}
] BE A doxycycline (2 g/L), TNF - a(3 pg/L),
A Trizol 325 $2 B 40 L & RNA, A oligo dT 1E A 5|
¥, Fil superscript IT i3] & & B cDNA, F BTt
19519 FIRR 38 S5 0 <8 116 5 2 BORAR AL 11 SO 4%
4,9 BB cDNA, GAPDH N & H, PCR
WL 1. 5% FFeREBERL i Ik , 76 2 [ o3 BT BE I LR R
SRR

2.2 %EPPiE 3 x 10° Xafl — Saos 4 4% [&l 7 i
[B]BEANA doxyeycline (2 g/L), TNF - (3 pg/L) J5
WsR , 40 24 (CLB) 24 40, B0 )5 B BB

IAAHRIAFR SDS - PAGE # 5 2 0¥, Z B 5 min,
fiAEF 100 mg/L SDA - PAGE, 100 -150 V it 6 h
J5 4 Ci3K % E PVDF & |, A& 5 mL/L skim milk
) TBST ®}/4] PVDF f£2 h,FHLL [ $ii[ T - TNFRI B
FEREDTUA(1:2 000) , 35 TNFR1 & H ] #0 T 40 [ 3R
g S ALY EE (HRP) {8 AT BBt 4 (1: 4 000) 14351
5 PVDF & 1 h, YIS LA ECL 550 fb 2 B
X&h b

2.3 @mfeAH DNA &R X @R B 5 x
10° Xafl - Saos ZHi i 7E &4 100 mg/L & 4 I 3% Y
Dulbecco’s modified Eagle’s medium ( DMEM ) H 55 35%
P T UL e 10 pg B ARIK UKL (4018 B
7N) F12 wg pCMV CD20 K35 kL (F Jetric) A
Hffl, KRB FULKE 18 h JF i A doxycycline
(2 g/L), TNF - (3 ng/L)24 h, I 2 FFINGEE
M, RZEPRELE4 CEZE 2 h, SRR S MK
YeEEUR )G , F propidium iodide 7¢Y:44 4 DNA, 34
RNase JH{L RNA, %% 3% 4 Jfd 1) % 58 73 25 F SCHR #0E
TrEEREYLERIR CD20 JRYL 400, CD20 Ju o FA M 1 4
J e gL A o PR U A B SRS TN G 4 Ff H DNA
HI& &, DNA & 2KT 2N W4 E T 4.

2.4 Gel mobility shift assay 1 x 10° Xafl — Saos 4fi
Mtz BRI doxycycline (2 g/1.)24 h J5, il A TNF
— (3 pg/L)0.5.10.30.60 % 120 min, 11 100 uL
2 f&#) ELB 2% ¥ [ 100 mmol/L Hepes ( pH7.0),
0.5 mol/L NaCl, 10 mmol/L EDTA, 2 mg/L NP -40,
A B R B BR G ) R ] WA, K 6 L 4
MBS 2 pL 1 5 4% EMSA 2 [ SO mmol/L
Hepes (pH7.0) , 400 mmol/L KCI, 5 mmol/L. EDTA,
5 mmol/L EGTA, 30% glycerol ],0.5 pg fJ poly dIdC,
0.5 pg Ayt RE T DNA 1 1 pL [PPIARICH) NF -
kB HREHE A . IE 30 min 5, AT 100 mg/L [
ETE RN b, i B B T X LA b
A B PIFMEH NF - «B #EHBRA AT NF
-kB A G NHERTREE XL T REE NF - B
SC - 2505A (5 - GGAGTTGAGGGGACTTTCCCAGGC -
3"),NF - kB SC -25055B (5’ - GGGCCTGGGAAAGTC-
CCCTCAACT -3)3R :k , i Klenow E§#% SCHR 7 4R iC
[2P] 2, LA Qiagen QTAquick BRRIREHBEHRILHI G
VERiR%Et .

2.5 SAPK/JNK # B 54 1 x10° Xafl - Saos iy
#HERMA doxyeycline (2 g/L)24 h J5, /il A TNF -
a(3 pg/L)0.5.10,30.60 5% 120 min, F§ 700 pL 41
YW (CLB) K ES¥E 5 min, 4 CELL 10 min f5,
A ¢ -Jun & EEHER, 4 CHRIRERERE, B0



J& LA 500 L 2 i 23 fif 5 0 850 I 2 i R 0 31 O 4 4
fflo FELASO pL £ 100 pmol/L ATP(1 pL) A2
MPREHRIE, 30 CHEE 30 min, BLEHFE L
BWo MA 25 uL 3 £ SDS - PAGE HEARZ 1P,
S EI R BERR AL ¢ - Jun, DL ¢ - Jun FERR
SAPK/JNK 7514 o

2.6 Luciferase &AM R FPAE 1 x 10° Xafl -
Saos il , AT BS FUTVEREILAE YL 5 ug NF -3 lucif-
erase &G R (J3 3T & 3 1> NF - «B G557 50) #
2 pg pCMV B - galactosidase i FRi A4, 78N
A TNF - a(3 pg/L) 24 h B NAEMIH SE £ 458 70
UE , TR N B[R] s AR AR B . DA 1A% 0 AR A i 5
VR BE , AR 48 7 A 38 7 HERE 7 5 7E luminometer
AL EAG luciferase &1, 72 [F]— 20 fE 42 B )
Kl B - galactosidase {5 PERARMEALFE YL, 2 pL
AP E Y A1 100 wL CPR4 ( chlorophenol red B - D
— galactopyranoside) TAEZ MR G ,37 CHEE 1 h,
1E luminometer |51 A, . WL EE,

# =X

1 Xafl g M TNFR1 g7k F

RT — PCR HI5 B (1 45 5 & B, Xafl A g
TNFR 7£ mRNA 7KF-FI2E B K- 3R 35 ; i B TN-
FR1 Z A £ KK FEHAZ TINF - o 8, TNF -« 5
Xafl YrEVERRZm(E 1),

Dox

TNF-q 0 1 4 24 0 4 24 Time (h)

TNFRI1 protein

TNFR1 mRNA

Fig 1 Xafl did not modulate TNFR at protein and mRNA
expression levels. Top panel: Western blotting showing
TNFRI levels after treatment with doxycycline ( Dox) ,
TNF - « or Dox and TNF — «. Lower panel; RT - PCR
showing TNFR1 mRNA levels after treatment with Dox,
TNF - « or Dox and TNF - q.

1 Xafl A0 TNFR1 {551 mRNA RixKkF

2 Xafl ##) TNF - a5 54 NF - B BiE 4
AR TGRS e e AR — RPN KRR T
2 B B 5, e A Xafl — Saos i3 40l 1, LA
doxycycline (175 S 4 g N ik Xafl ) , TNF — o BRFE
BRE AbTRAN A . LA it =X 200 BSOS Y00 0 2 e A P ( 5%
Jebric CD20 Ju e FHMERIZ4HHE) B DNA S &, 40 Hri
T-HTE L. Baculovirus P35 2 ) 33 i bl & KB 411 1
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3,48 g BT BE G NF - B i M E E (I - B &
MEF) AR B, SREAEHRNFE R
ik NF - kB BEIPH] By Xafl 2457 5 B3 [A] TNF - o 353
IR (B 2) o

Gel mobility shift assay 4341 NF — kB ] DNA 45
BEE, R B R TNF — o 7F Saos -2 i Al 5|72
NF - kB BP B E , 7E 10 min H 31 NF - kB J5 {34
11,120 min KW, Xafl REIPH T NF - «B )
TEME, TSI AR R 50% (& 3) .

80r

70 O Control

60k i O Dox
Dox+TNF-a

Apoptotic cells (%)
~
(=}

I-xBsr  p35  NFxB
NF — kB inhibited Xafl induced cell apoptosis. The Xafl
inducible cells were transiently transfected with plasmids
encoding the genes and pCMV — CD20 to allow identifica-
tion of transfected cells. After transfection, the cells were
washed and treated for 24 h with Dox, TNF — o, or TNF

—a as indicated in the figure. The cells were harvested

Vector

Fig 2

and DNA content was measured by flow cytometry. The
graph shows the average apoptotic rate for cells expressing
CD20. % +s. *P<0.05 vs vector/Dox; *P <0.05 vs
vector/Dox + TNF — a.
NF - B #0%] Xafl % SH 208

Dox

—
TNF-0r 051030601200 51030 60 120 (min)
-

.

&2

Fig3 Xafl expression impaired NF — kB activation. Xafl ex-
pression on TNF — o induced NF — kB activity was test-
ed. The Xafl inducible cells or pTRE control lines were
pretreated with or without doxycycline, then treated with
TNF — « for the times indicated. Extracts were made and
Western blotting for Xafl and actin (panel I and 1I),
gel shift analysis of NF — kB binding activity in Xafl and
pTRE inducible cell lines (panel I and IV).

B3 Xafl RiAME T NF - B BiEtE
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3 Xafl #i5) TNF - « i S/ INK/SAPK HiE S

B HBEGHT R Xafl F3RIBE A #0 TNF
- o WG 1L INK/SAPK A5 ) D1 fE. TNF - o 403
)5 AT 51 A2 INK/SAPK 3 & v 0 m s w1
30 min B35 = 0, 120 min J5 % P 1% 2 B4 K7,
Xafl X JNK/SAPK {EHMHIARE (K 4)

Dox

min)

K kinase activity

Fig4 Xafl expression impaired JNK/SAPK activation. Xafl ex-

pression on TNF — « induced JNK/SAPK activity was
tested. The Xafl inducible cells were pre — treated either
with or without Dox and TNF — o for the time indicated,
and JNK/SAPK activity was measured in cell extracts.

B4 Xafl FyREMH INK/SAPK &%

4 Xafl ByFRiEH$ TNF - o FriESH NF - B B
HREH

LI Xafl J2 70 NF - kB 43 K2 3£
3K, ASSEL K NF - 3 luciferase 345 T ki 55 4L A Xafl
B4 BRET3RI5 , U luciferase FTE PR KR NF
- kB FEFERE MR IXEM. X RA D B Xafl 7]
MhSLEE DB NF - B, IZAK T TNF - o B8
TERER NF - B, T Xafl #d] TNF - o FFif5 S
NF - kB ()% % i& 1 (B 5). RT - PCR &l ¢ -
TAPI .c - IAP2 XIAP TRAF1 Fil TRAF2 9335k,
ZEHL B IRTE Saos -2 i BA ¢ - IAP2 Xf TNF -
BB RN ;T H Xafl S 5206 BT A 3% S0 58 ] /) 5% 5%
FKIKKF(E6)

W’

FATH RN FEAESETE Saos - 2 i i, Xafl
5 XIAP 7E 40 g N 43 A T[] #9240 g IXC 358, ( Xaf1
LT 40 B A% T XTAP f T4 iR ) , iX 4@ 7 Xafl 5
XIAP TEHA KM, BARTE Saos -2 ZHlH Xafl
AR ER XTAP X JpE A IR F 40 i T 5 S 40 B A T,
T2l B RFMPLEEEN. 8 Xafl AR
TNFR & H 3 mRNA /KPR K  HIE R —Ff A §E2
Xafl HHIG T MR T TNFR MEEH S H
T2;p53 BLEA XA IRT T Z A E S e, &
AT w = B SR I ¥ 20 7 T 40 B R T TNFR 197K
-, KB Xafl (238 8A #0040 iR T TNFR #9%L
B(ERAR)

TNF - o HIACFAME , JEARRTIREZ 4
LR T, 35X R R fi 9B IR B8 TR 32 4 ( TNFR) 0%
Ja , FIEOE T 2 M558 FE s GRS

120
Control

Doxycycline

100

x®©
(=}
T

S
(=
T

Relative luciferase activity (%)
N
=
T

]
(=

0h 2h 6h
TNF-o treatment time
Fig5 Xafl had effects on NF — kB mediated gene expression.
Xafl expression on TNF — o induced NF — kB transcrip-
tional activity. The Xafl inducible cells were transiently
transfected with an NF — kB luciferase reporter gene and
pCMV — B - galactosidase, treated with TNF — o (0, 2
and 6 h), and luciferase and B — galactosidase activity
was measured. The graph represents average NF — kB lu-

ciferase activity after normalization. x +s. *P <0.05 vs

Dox in TNF - « treatment 6 h group.
B 5 Xafl 0 NF -«B 1+ SHEERE
Dox

TNF-o 0 1 4 24 (h)

4 24 0 1

Fig 6 Xafl effects NF — kB mediated gene expression. The

effect of Xafl expression on TNF - « induced NF - kB
target gene expression. The Xafl inducible cells were
pretreated with or without Dox, then TNF — « for the
times indicated. RNA was isolated the expression of in-
dicated genes determined by RT — PCR.

E 6 Xafl &g NF —«B fr SHEERZE

T-YERIE R ) s — S A BUE LA BRES 8 , T 5 EA- Ak
BRI B BMTE M LT, 75— &2 BE MEA AR
EEARRIPE (S S B AR R TR A MR T, 4 W
1% NF — kB i1 INK/SAPK ¥, NF — xB 240N
ZAENEENE ZE T, BREE — R 519 % 40 i
FT YRR RIL, 4 Bel -2 KA Bel - X F
Bfl — 1, A T-MHIEE IAP FRMA ¢ - IAP2 FIFET:
RN Y X 5 (DED ) ZX 2 A ¢ - FLIP 4, NF - B
TEPER T B3 i 4 A X R T E 5 kL, tF R B



ZAESLAEVF 2 SR M BB Mg NF - B B &
e,

it , Bl 8 TNFR {55 5% 538 B, A B 78 HE 0 4n
R NF - kB RAGEM | Xafl FFHFE T, BBLRR
Xafl 7§62 5 TNFR {5 55 k. ZEHABNIFHR
NF - kB {&EHEMH T Xafl S F4HEAT-IESL TX
— B o 2RI 2 B Xafl FyFRIRHH LA T
NF - «B WTE P, (H2BURM R EIF A B E, RAN
TEES I M IER , X8 B LU#E B Xafl 5 TNF - o
ZEBEHHEERT . B8 MR Xafl Xt
PR TAE S RS, 722 FAKCFRBIEOR, S8
Xafl 1 TNF - o BEMHFEEM. Rk, 485 2
AFEFFERN T Xafl 35545 FH NF - B /7
B PR R A e, HERR T X PP AT BE

25 L FTiR, Xafl G882 Vh[F] TNF - o 35540 5
T, 5 Xafl 257 INFR 5% SFEX, HT
Xafl X TNF — o 45 ) NF — «B 1 JNK/SAPK 354
P A B, A Xafl Xf TNFR {55 # S HRE
k], B2 Xafl PrE] TNF - o 355 40 i 58 T i L
Z—o AR Xafl I8 2 o] Fh AL ] 75 T 23 35 40 HY
JAT-WE? M XIAP ()55 — 4 1 #4985 H F Smac/DI-
ABLO F1 Omi/HtrA2 7] IS E|J5 & , i3 MR AR
UG5 XIAP DL R H-E /) 1APs 456, B B Mt & ik
B 5 Xafl fE3# iF Smac/DIABLO = Omi/
HirA2 240 ML B B2/ 55 XTAP BT gE, AR 4 7 AT
M Xafl FJRES S TLRAIARTES WS, Nt
[7] TNF - o« IS H T,
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