5 33 545 3 1] P R RS 4R (FARBE R
201343 ACTA UNIVERSITATIS MEDICINALIS NANJING (Natural Science) - 291 -

KR Caspase S EE B FRAZMBRERMHNHENREE IRF-1 &
BARHEE

AR X, F M AEN mT, RO, Eiafhe
(MR ERRARUEY 5024 R, 100 mat 210029)
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Construction of rat Caspase 8 promoter and identification of its binding sequence with IRF-1
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[Abstract] Objective:To construct luciferase reporter plasmids of full-length and truncated promotors of rat Caspase 8 gene and
detect their activity in HEK293 cells in response to interferon regulatory factor-1 (IRF-1) overexpression,screening the possible
binding sites for IRF-1. Methods:Rat Caspase 8 promoter (-1136~+101 nt) was amplified by PCR and cloned into the luciferase
reporter plasmid (pGL3-basic). The recombinant plasmid (pGL3-Caspase 8-FL) and rat interferon regulatory factor-1 (IRF-1)
expression plasmid (pcDNA3.1-IRF-1) were co-transfected into HEK-293 cells and then the luciferase activity was detected to
determine the role of IRF-1 in Caspase 8 gene transcription. Meanwhile,the potential IRF-1 binding sites within Caspase 8 promoter
were predicted by bioinformatics software. Based on the predicted results, different luciferase reporter plasmids of truncated Caspase 8
gene promotor that named pGL3-Caspase 8-1~4 were constructed. The promoter luciferase reporter plasmids of pGL3-Caspase 8-FL or
pGL3-Caspase 8-1~4 and the plasmid of pcDNA3.1-IRF-1 were co-transfected into HEK293 cells. Then,the luciferase activity was
detected to screen the IRF-1 binding sites. Results: It was verified that different kinds of plasmids were all constructed correctly by
PCR analysis and nucleotide sequencing. The plasmids of pGL3-Caspase 8-FL and pcDNA3.1-IRF-1 were also co-transfected into
HEK293 cells, and then the luciferase activity was detected. The results showed that the transcriptional activity of Caspase 8 gene was
increased markedly in response to IRF-1 overexpression. In addition, the plasmids of pGL3-Caspase 8-FL or pGL3-Caspase 8-1~4 and
pcDNA3.1-IRF-1 were co-transfected into HEK293 cells, and then the luciferase activity in different groups was determined. The re-
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sult displayed that the activity of pGL3-Caspase 8-4 was much lower than that in pGL3-Caspase 8-2 and pGL3-Caspase 8-3,indicat-

ing that the region of rat Caspase 8 promoter (-336~ -136 nt) might contain IRF-1 binding element. Conclusion:The rat full-length

and truncated rat Caspase 8 promotor luciferase reporter plasmids were constructed successfully,and the IRF-1 binding region was i-

dentified.

[Key words] Caspase 8; interferon regulatory factor-1 (IRF-1); luciferase reporter plasmid; promoter activity
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ARSZIH T KR Caspase 8 FEHF 37 (£KHM

[Acta Univ Med Nanjing, 2013, 33(3): 291-296 ]

B PR MRS TR, 5 IRF-1 i 3Rk okt
Y HEK293 Z0ff, AF5T IRF-1 X} Caspase 8 J&H 1)
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B BEAE KRR Caspase 8 BEIRR 3l T OO RBHR S BOR AU X LS IRF-1 255 0L mi%E — 293 -

W1, HA N RIZ 3 0FRR Kpn | Hind WGV

H, GCGC PRI TR

F1 ¥ KR Caspase 8 EEEZF (&K MEE) 519575

Table 1 The primers for rat Caspase 8 gene full-length and truncated promoter
2R G1E7E 2] 57 B (nt)

£ N ¥ :5"-GCGCGGTACCCCTTGGCTTGTTGTCA-3' -1 136 ~ +101
T :5-GCGCAAGCTTTTCTTCTGCGGGATGT-3’

1 585 ¥ :5'-GCGCGGTACCAGTGGACAGGTCTGTG-3 -936 ~ +101
T :5-GCGCAAGCTTTTCTTCTGCGGGATGT-3’

2 SHE 3% :5'-GCGCGGTACCGACTCTATAAGCTATA-3’ -736 ~ +101
T :5-GCGCAAGCTTTTCTTCTGCGGGATGT-3’

35 ¥ :5"-GCGCGGTACCCACTTTTCCTTTAAGA-3’ -336 ~ +101
T :5-GCGCAAGCTTTTCTTCTGCGGGATGT-3’

4 S 3% .5'-GCGCGGTACCTCTAAAGTGTCTGGAA-3' -136 ~ +101

TU#:5-GCGCAAGCTTTTCTTCTGCGGGATGT-3’

1.24 X & Caspase 8 AR BT (2 KFH42)
pGL3 kst 5 %%

¥ pGL3-basic F1_iR A [ PCR ¥ H Kpn |
M Hind W47 X YT, i FHIR sk e AR iy
pGL3-basic FEFHI G HY PCR 7=4) , FE7E T4 DNA %
FERFAVE RIS 20 AT e S B (16°CId ), #5445
PR 540 DHS o, IR AT TS &S
LB P |-, 37°CH; 37 14 h G PkRBUATE M T 3 ml %
FUNPIMER) LB B FRlrh, IO FRIE BB (1 wl)
L3R5 5IHEFT PCR 331G, i € H B v B ot
LRI P S o e AR 1) R 2H JBORE il i
£ 4 pGL3-Caspase 8-FL. (41 ) pGL3-Caspase 8-1
(1 5#J8) .pGL3-Caspase 8-2 (2 F# 1) .pGL3-
Caspase 8-3 (3 F#JH) . pGL3-Caspase 8-4 (4 F#
),
125 F20fkidh Z HEK293 e

F¢ HEK293 4 T 24 fLERH (1x107/4
fL) 3%, Fraf iRl & B IR 2 70%HT , F GenEscort™
Il %% 4 485708 peDNA3.1-IRF-1 ,pRL-SV40 4351 5
3R 5 Fl Caspase 8 F&[H 5 8l - J5R 43 3] Ik Gy
HEK293 Zififl, o pRL-SV40 1E NFE YL AR N S8 |
S A 155 Y pGL3 28 BUkE (pGL3-basic ) FIAF.
QLR R, SR AT 3 I, Bk 3 DMEAL,
12,6 RAFTHELGRT

JFOh G Y HEK293 41 48 h J5 , A 40 fitd 24
N RSCS el E e I Rl R Wl Eos i E alll W e
Caspase 8 FE[H 5 a7 ok 9 GG PE , B EAL IR
WA &, Ho, B a9 s KR POE R
BEHE PEARIC R M1, N8 pRL-SVA0 JFORE A 1 2%
JEEBHE PERR T A M2, M1/M2 RV A 854G I R (1

AEXT DGR BHG I (RLU)
13 %itss

FIAS B LA B + bR 22 (X = s) R, R
SPSS17.0 # A4 775 22 53 HT Fl Bonfferoni K5 , P<
0.05 h 2 5 HA Guitae i Uk,

2 5 R

2.1 KR Caspase 8 & B & 3h T % b F Bk E Fiks
Ayt KT

PCR ¥ 3 K Bl Caspase 8 ZEH 73 3 F &K
(=1136 ~ +101 nt) J&, ¥HIAHA pGL3-basic Jiikr
B BRI AR TR AT T LB AR, BRI PCR i
Hh PRPESCRE S (8] 1) iR AR E, 55 R o, Hp
G B Ad ATT IR . R K Caspase 8 FE[H 5
BT RKIOCRBHR S FOR O g (sl
pGL3-Caspase 8-FL),

2 000 bp

1 000 bp
750 bp
500 bp

250 bp

100 bp

M :Marker; FL: pGL3-Caspase 8-FL BURLE PCR 474 .
Bl BrlEwEEE R E ok

Figure 1  Agarose gel electrophoresis
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2.2 IRF-1 if & A 3F T K R Caspase 8 A B &3 F
AR ER T A

% pGL3-Caspase 8-FL pGL3-basic .pcDNA-IRF-1
3 FlTORL 43 0 i A e HEK293 4112, 48 h Ji5 24/
AREIEAT UG R A L RIS, phi 8T 2 ] I,
e Jv pGL3-Caspase 8-FL F1 pcDNA-IRF-1 A9 41
B IRF-1 Rkt W i T HIPEXS IR, RLU {H
& & T Y% pCDNA3.1,pCL3-basic 1 pAL3-Cas-
pase 8,-FL 5 pcDNA3.1 AL YL A, 7R, IRF-1
T RIRBENS IS Bl Caspase 8 FEA AYHE 5%
2.3 KR Caspase 8 B &3 T (&842) Kb LB
TR TR b M
2.3.1 XA Caspase 8 2L A B 3h T H 42 4w & 09 # €

WIE—2E 5T Caspase 8 F&[H 3 8l 1 X IRF-1
AIRERYES G AL W A B 274K TFSearch ik
177 IRF-1 56005 B9 T, 455380, 7€ Caspase
8 JLIAJE B XL 5 4 A ATRERY IRF-1 456
J(FR2), WITHY Caspase 8 FERS 81F 4 MRJE Y
KBES3 94 1 038 bp(-936~+101 nt) 838 bp(-736
~ +101 nt) 438 bp(-336 ~ +101 nt)F1 238 bp(-136
~ +101 nt).,
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1:pGL3-Caspase 8-FL+pcDNA3.1 i ¥ ;2 pGL3-Caspase-8-FL+
peDNA-IRF-1 JFoki ;3 : peDNA3.1 ik ;4. pGL3-basic Fki, 5 1.3.4
YlLEE P <001,
B2 IRF-1 XK Caspase 8 3 H g sh 2K TG HEAYFIR
Figure 2 The effect of IRF-1 on the activity of rat Caspase 8
gene promoter (full-length)

% 2 TFSearch FiiIA K FR Caspase 8 EE B ZFX IRF-1

HEMUR
Table 2 IRF-1 binding sites within rat Caspase 8 gene
promoter predicted by TFSearch
Ty IRF-1 456 70l V7 (nt)
1 -1136 ~ -1086
2 =785 ~ =735
3 -635 ~ —-605
4 =335 ~ =305

232 KA Caspase 8 & &3 F (#B42) & KB
REF A RS SR

PR A AU O B R BORL A 7 1 [ 42
K, B PCR S SR N 3 B, A i Bk
YIRAW)E . DNA P45 1IN B |, P81 K ddi A7 [h]
IEHG ., FBH KB Caspase 8 FER A 8T #8280
B3 i quy iy AR 90
2.4 IRF-1 i KA AFF KR Caspase 8 A H & 3%
e B R

4 Caspase 8 FEH T 84K (pGL3-Caspase 8-
FL) F145- R 9 ' 23 Wl 1 JORE (pGL3-Caspase 8-1,
pGL3-Caspase 8-2 pGL3-Caspase 8-3 Fl pGL3-Cas-
pase 8-4) 4% %5 peDNA3.1-IRF-1 Ji kit %% e
HEK293 4, K SO R B E, th K] 4 "0,
pGL3-Caspase 8-FL pGL3-Caspase 8-1,pGL3-Cas-
pase 8-2 .pGL3-Caspase 8-3 .pGL3-Caspase 8-4 Jii #i
ey, H RLU (H3E T pGL3-basic Fikifk e,
Mi#% 4% pGL3-Caspase 8-1 Fl pGL3-Caspase 8-4 Gk
0 M i) RLU 18 5 %% 4% pGL3-Caspase 8-FL . pGL3-
Caspase 8-2 Fll pGL3-Caspase 8-3 Jii ki 2 #H Lt , H:
RLU B 2 3 P&, 1M%%Y pGL3-Caspase 8-1 Tk
W, IOCRMHE RS BT Bl T2 R
WA W 2 B 152, rpm] BEAEAT SR BILAR] , K 7
JaSUMUARTE, FiRZE RPN 7F Caspase 8 FEH A
217 [ IRF-1 45508 7] BEAFAE T -136~+101 nt
DI

RIS =

KE Thy-IN g AR LISl T A2 MsPGN,
W Z A — T AZE MsPGN 1YS2B0F 98, K
B Thy-IN 248 A #MAMKHE P, JEHJZ sublytic
C5b-9 [ AR R e 7N, 78
Thy-1N A5 F- B FARSNH sublytic C5b-9 Hilli# GM-
Cs JABENEIETIN IRF-1 F1 Caspase 8 FEK mRNA Fl14E
HAFRIE , A2 EGE  IRF-1 8455 2 Caspase 8
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B BEAE KRR Caspase 8 BEIRR 8l T OO RBHR S BOR AU EE X L5 IRF-1 255 ML mi%E — 295 -

M 1

2 000 bp

1 000 bp
750 bp
500 bp

P 038 bp

250 bp

100 bp

M 3 M 4

2 000 bp

1 000 bp

750 bp
438 bp 500 bp

238 bp
250 bp

100 bp

M :marker; 1 : pGL3-Caspase 8-1 JJi$i ;2 pGL3-Caspase 8-2 i4i ;3:pGL3-Caspase 8-3 itk ;4 :pGL3-Caspase 8-4 JFHi,
K3 S HEETOL RS FORIR I PCR %

Figure 3 PCR indentification of different truncated luciferase reporter plasmids

0.10 _'I'_

0.08 - N N

0.06 1

P

T T T T T T

1 2 3 4 5 6

Caspasc-8 promoter luciferase activity

1:pGL3-Caspase 8-FL JFi#i ;2: pGL3-Caspase-8-1 JFi ki ;3 pGL3-
Caspase 8-2 J§i ki ;4 pGl3-Caspase-8-3 JEUH ;5:pGL3-Caspase-8-4 Jii
HiL;6:pGL3-basic BT, 5 1.3 4 41HLEL, " P < 0.05,
Kl 4 IRF-1 33 25X F KB Caspase 8 K g sl 74538
T PER R
Figure 4 The effects of IRF-1 overexpression on the activity of

different truncated rat Caspase 8 gene promoter

FER A5 87 X Jak, 2 Caspase 8 AOFERIFE 51, M
AT T-", H1T Caspase-8 ZILT-Z 14K
AP T IR AR TR OGRS 2, RE g LT SE SR
H S Y1EIEAL , I BEIIEG T UiF Caspase, Fo A T34
N AR SCHEI , 26 B Thy-1N /9 &5 1, sub-
Iytic C5b-9 Hll# GMCs Ji7 , " REL 22800 T IRF-1
YEFHT Caspase 8 ZEK 5 2+ X I % Caspase
8 JEIH R 5f , I 4 T8 GMCs I T,

PENER WS HE P TS 2h 5 e U
T A B AR B SR R R 52 . T
PECER WS BOR b i) 8 AR O R W EFeR
HEG SRR WA s SR, R o Ao
H Y 5L K 1Y J5 307 91 o B 1) 4 ik PR e 3k 28R
o SRS B ER A TR S AGE S g A E B
BE Y A 37 I Bl K OGRSl A 5
R L AT i A R B R s iE . R T

5T IRF-1 X} Caspase 8 JEPN 4 sk shVEH , ASE
IGHIEE T KB Caspase 8 FE[H T 8 F e K 9OEE
H2 i Tk (pGL3-Caspase 8-FL) , KR S EFA= 24 IRF-1
¢35 JFOkL (peDNA3.1-IRF-1) 5 pGL3-Caspase 8-FL
[k IR G HEK-293 200, #6000 2% 41 240 M 51t 3 g
mrE, @R A, # pGL3-Caspase 8-FL 5 peD-
NA3.1-IRF-1 35 gL )5, HOOER MR VE w38 T
pGL-3basic XJ 41, $2/R IRF-1 1E R s N F-HES
Ji 8l Caspase 8 (135

AT EZIL, IRF-1 AT LM N Caspase 8 F
R ERIR 0 HALE R IRF-1 B S Caspase 8 BT
X Y ISRE 454, Ja 8l Caspase 8 FUHESEE 13 A THff
FERFR IRF-1 5 Caspase 8 &K )5 s FHI45 & X Jak,
FAi1Seil T TFSearch A1 H T Caspase 8 FE[A]
T B & 44 IRF-1 WSS A 0, JHsikit
MIZE T Caspase 8 &R A 81 (HUE) 2OCE RS
ji ki, Bl pGL3-Caspase 8-1.pGL3-Caspase 8-2.
pGL3-Caspase 8-3 .pGL3-Caspase 8-4, Bl f5 #iX JLFh
JFORE (4% 421 BORL) 7393 55 peDNA3.1-IRF-1 L4
¢ HEK-293 4ilfifd, FH0E & AN PO LR MG
2t Bk M, pGL3-Caspase 8-1 5 pGL3-Caspase 8-4
P GER B P AR T HAAS 4 . pGL3-Caspase
8-4 FOCRMHEVEMIIERIE R, ZME LBR T Cas-
pase 8 [ IRF-1 254 X5k, BH IRF-1 7£ Caspase 8
Ja 8 F ERES & XIAT R T =336~ —136 nt 1Y IX.
RN SR, SEEA & B pGL3-Caspase 8-1 FIZEGER
fitj shid A 0 R, T pGL3-Caspase 8-1
DO CR B 2 il B B R RRAR, (H 2 J5
% (pGL3-Caspase 8-2 il pGL3-Caspase 8-3) Y% EE
BEHEPEIRBL T IR, RSO IX R B ] fEAF A
BRI . D1 SEE AT RERM T Caspase 8 5 3IF
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-1136 ~ -936 nt XIHNSITAEFES Caspase 8 i3l
TG TCIE, [HIE-936 ~ —736 1 XI5 A ] GEAF
TE% Caspase 8 FIHNHIETCIF . T4 SCHkE ,
Caspase 8 JA 8 FHI-151 ~ +16 nt XIH AT L IRF-
1 8568, X 5 AR KA -336~ —136 nt X IFF
TE—ERERA X, Aid,Caspase 8 5 IRF-1 (i H
VR B 455 JT AT AT Fe T 38 A e £ o A g S T e
(chromatin immunoprecipitation assay, ChIP) Fl15&4%
SERHATIE

g LRk, AL E T KE Caspase 8
BEP R 3 1 (4K ) PO R B FORL , IFHIE S Rk
IRF-1 AJfi¢ it Caspase 8 FEH GG 3, SILIRAT, AR
PG IRF-1 856006, Bt 7AF
B B Caspase 8 FEPRE 8+ (#0028 6 R BHR
JitkL, J37E HEK293 4R T IRF-1 i k%
KX Caspase 8 FEH T s TG ER, #1500 H
T HATRERIAS & X, 31X R4 5 #E— 2P WFT sublytic
C5b-9 Hi# GMCs J5 , Caspase 8 F&[H ek & H ] g
1 a SR A TR SRR
(&% 30Hk]

[1] Nazeer K,Janech MG,Lin JJ,et al. Changes in protein
profiles during course of experimental glomerulonephritis
[J]. Am J Physiol Renal Physiol,2009,296 (1) F186-
193

E,Pantzaki A,et al. C5b-9

glomerular deposition and tubular alpha3betal-integrin

[2] Stangou M, Alexopoulos

expression are implicated in the development of chronic
lesions and predict renal function outcome in im-
munoglobulin A nephropathy[J]. Scand J Urol Nephrol,
2008,42(4) . 373-380

[3] Qiu W,Che N,Feng XF,et al. Apoptosis of glomerular
mesangial cells induced by sublytic C5b-9 complexes in
rats with Thy-1 nephritis is dependent on Gadd45gamma
upregulation [J]. Eur J Immunol,2009,39 (11). 3251 -

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

Tamura T, Yanai H,Savitsky D, et al. The IRF family tran-
scription factors in immunity and oncogenesis [J]. An-
nuRev Immunol,2008,26. 535-584
Romeo G,Fiorucci G, Chiantore MV ,et al. IRF-1 as a neg-
ative regulator of cell proliferation [J]. J Interferon Cy-
tokine Res,2002,22(1):39-47
Egwuagu C,Li W,Yu C,et al. Interferon-y induces regres-
sion of epithelial cell carcinoma;: Critical roles of IRF-1 and
ICSBP transcriptional factors [J]. Oncogene,2006, 25
(26):3670-3679
Bouker KB, Skaar TC. Interferon regulatory factor-1 (IRF-
1) exhibits tumor suppressor activities in breast cancer
associated with caspase activation and induction of apop-
tosis[ J]. Carcinogenesis,2005,26(9):1527-1535
Casciano I, De Ambrosis A, Croce M, et al. Expression of
the caspase-8 gene in neuroblastoma cells is regulated
through an essential interferon-sensitive response element
(ISRE)[J]. Cell Death Differ,2004,11(1):131-134
XIS, X Hr B S0, A R BB A A IRF-1 HE P A
IRF-1 shRNA FULR A BORLAH X 4 5E [J]. F st B2
PRS2 FARRIERR, 2010,30(2) : 174-178
Kl g, TG B S0, 45 I AR R AMA C5b-9
AW/ N AR AN A= S NF-«B {5 AR AE
LI MR BER RS2 40 FAR PR R, 2006,26 (2) :
230-233
Lamkanfi M, Festjens N, Declercq W,et al. Caspases in
cell survival ,proliferation and differentiation [J]. Cell
Death Differ,2007,14(1). 44-55
Ruiz-Ruiz C, Ruiz de Almodévar C,Rodriguez A, et al. The
Up-regulation of human Caspase-8 by interferon-y in breast
tumor cells requires the induction and action of the tran-
scription factor interferon regulatory factor-1[J]. J Biol
Chem,2004,279(19) . 19712-19720
Ehrhardt H, Wachter F,Maurer M, et al. Important Role of
Caspase-8 for Chemosensitivity of ALL Cells[J]. Clin Can-
cer Res,2011,17(24).7605

[WFsBEH] 2012-11-29



