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Construction of rat XAF1 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 X-linked inhibitor of
apoptosis associated factor 1 (XAF1) 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 XAF1 promoter (—1497 ~ +166 nt) was
amplified by PCR and cloned into the luciferase reporter plasmid (pGL3-basic). The recombinant plasmid (pGL3-XAF1-QC) and rat
IRF-1 expression plasmid (pcDNA3.1-IRF-1) were co-transfected into HEK293 cells and then the luciferase activity was detected to
comfirm the role of IRF-1 in XAFI gene transcription. Meanwhile,the possible IRF-1 binding sites within XAF1 promoter were
predicted by using bioinformatics software. Based on the predicted results,different luciferase reporter plasmids of truncated XAF1
gene promotor (pGL3-XAF1-1,pGL3-XAF1-2,pGL3-XAF1-3 and pGL3-XAF1-4) were constructed. The promoter luciferase reporter
plasmids of pGL3-XAF1-QC or pGL3-XAF1-1,-2,-3,-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-XAF1-QC and pcDNA3.1-IRF-1

were co-transfected into HEK293 cells,and then the luciferase activity was detected. The result showed that the transcriptional
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activity of XAF1 gene was increased markedly in response to IRF-1 overexpression. In addition, when the plasmids of pGL3-XAF1-QC
or pGL3-XAF1-1,-2,-3,-4 and pcDNA3.1-IRF-1 were co-transfected into HEK293 cells, the activity of pGL3-XAF1-3 was much low-
er than that in pGL3-XAF1-1 and pGL3-XAF1-2,indicating that the region of rat XAF promoter(—337 ~ —47 nt) might contain IRF-1

binding element. Conclusion; The rat full-length and truncated rat XAF1 promotor luciferase reporter plasmids were constructed suc-

cessfully, and the IRF-1 binding region was found,which could be beneficial to further studies.
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NERBEE AT 2 (mesangial proliferative
glomerulonephritis, MsPGN) & —F 688 AH O 1) ' JiE
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MsPGN i 28 B3 fiE 2 ' /N BR 2 5 20 ffd (glomerular
mesangial cells, GMCs) -8 1= IR FE M1k K 1 44
Ao BT MsPGN i A S BUR LG 245 A, K2 &
B4 AR R EF D RE i se T, il
JE 2% 16 AR IR N AR 222 38 % I B R
17 TIRARIGY . KE Thy-1 % %8 (Thy-1 nephritis,
Thy-1N) J&—F AN BT A2 MsPGN f 2 )5
AR 2R ST Thy-1 PURITUA  iZbikREE
GMCs FIfi [ Thy-1 YIRS, BMREE GYIG
WAEAMA RO, ©A SCHRRE , #MAZER
RSy, BN C5b-9 S5, JEHIE W R L C5b-9
(sublytic C5b-9) & &4 Thy-1N JiAE K& R %V,
T %0 Thy-1N FL09 22 AU RRAE S . B/ Nk &8
GMCs P TSN, [RIAT, A3 ] £ UL
C5b-9 P HEIR sublytic C5b-9 AIAEES T
GMCs T, AT &#ZS5 Thy-IN FH] GMCs
T OCHERE PR, A TRUBZH Aif 40 10 2 36 2 R T BRI
F KA T Thy-1N J 720 AH (40 min F1 3 h i) B 241
SRS R, SRS sublytic C5b-9 A1
GMCs 55 LI RYRED 35 R IEAT HUX), S5 RABT
PRI HF -1 (interferon regulatory factor-1,IRF-1)
AL K A W B AR RO B, 1 H. real-
time PCR #1 Western blot B2 i, PAHE ¥ IRF-1
mRNA FIHE AR ] a8, HTER IRF-1
PIARAERI I H sublytic C5b-9 5519 GMCs JH T,

IRF J& TARZ 4 IFN f5 R B E AP —
AN SV R T KD B 2 1988 4E 1 Miyamoto
SEOMINE £929 dH AR K B —Fh AT 455 7F IFN-
B FHERE B LA SRR 1 I, BRSO 51 B
L 10 4, AHY IRF-1 B E N T 5q31.1, G X
987 bp, HAR 1 329 MR BRI AL, IRF-1

X-linked inhibitor of apoptosis associated factor 1 (XAF1) ;interferon regulatory factor-1 (IRF-1) ;promoter;bioinfor-
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fevs MBI AR BE, 40 NOXA PUMA Cas-
pase 8 & Wang %Wmﬁ/‘]ﬁﬁ?{ﬁ}ﬂ,lﬁﬁl fBH X 4
o U B T R AR OG- 1 (X-linked in-
hibitor of apoptosis associated factor 1,XAF1) &K 1)
EESEFAAAT A T30~ =38 nt X B IRF-E Z54,
Ja 3l XAF1 LR 5% XAFT & ] LIghHt X 34
EAREPIETANHIE T (X-linked inhibitor of apop-
tosis, XIAP) 25 11, ‘& 1) 38 o #1046 XTAP X Caspase
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MZeIk (04T C IRF-1 BE75 a8 XAF1 JER 4% 5% iF
MAEHE GMCs J8T-, HAT M AVERE . IESEF I, AL
IR T R XAFT FEH G 8 (2 K AT 128
S KW BB, 5 IRF-1 3 263k Foki % 4y 293
L, WFST IRF-1 X5 XAF1 HE K (153 sh ol 15 i i
TE IRF-1 76 XAF1 B 5 8h+ L AT REm 454 X5,
PR — 2 WF 58 XAF1 ZEFE sublytic C5b-9 55
GMCs J 7% ke () VE FER AR

1 #RfnAE

1.1 #H

HEK293 4f Jf1 g A 3€ [ ATCC, pGL3-basic,
pRL-SV40 %' 2 i AR A5 A FURL LA SO R
Pit 1 5 5 PSR 00 5] G2 2410 ) 26 ] Promega 23 ]
IRF-1 3K JFU KL (peDNA3.1-IRF-1) iy A 28 4l 78 14
HAUHL A DNA $2H0AG0 & bt | R A Y
RAFRAFHEAL ) PrimeSTAR® Max DNA Polymerase
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H H 4% TaKaRa 2~ Al 426k, BR&IM: N VI E§Kpn T |
Hind A1 T4 DNA JEHEREA F 32 E NEB A Al
12 7%
1.2.1 314kt

BBl NCBI, 482 GenBank %% 48 % v iy K Bl
XAF1 DNA #51(NC_005109.2), FIFH Primer 5.0
ISR XAFT JEFE 8 FIX (-1 497 ~ +166 nt)
BI51Y, SRJ5 I TFSearch A F XAF1 2[4
S B X IR AT ) IRF-1 28547 8, FFARHE F 7t
MZE Rt 5 1y 3 G a4 8 B, &k
THEs I, A9 A Kpn 1 Hind W EEI A7 55 7
i1,
122 KA B4R E DNA 69 R 52

K FHZHZIEE 4] DNA $2EGAGR S kK BV

HAELZH DNA, HARERAE D BRI 5] & 1 ]
Foo WHHEEAN/AT UL A G EE A E 5 DNA 1Y & i
AT I8 2 BrAE e e rL UK %5 72 L DNA 958
B,
123 KR XAF1 AR BT 57 (KA )69
¥

AR EREEH ZH DNA Jfsiti, 10 H PrimeSTAR®
Max DNA Polymerase #17 PCR 2 hi , ¥ 3% K
XAF1 FEH A 8758 (KB . 51905751 0
21, HPFRIZLD 53R Kpn 1 Hind TG
R,GG CCC REARY I, PCR P AT .
98°C 7L 5 min,98°C 10 s,55°C 15 s,72°C 60 s/kb
FEF 30 R, 72°CHe i A 10 min, 3 1S 2350
WHEERS LUK S A THI 2L

®1 FHEKXR XAF1 ZREZHF (£ KIMEET) 09519751
Table 1 The primers for rat XAF1 gene full-length and truncated promoter

HFR 51975 (5'—3") VA
ESgN |3 : GGGGTACCCAGAAACGCCATTATTTAG —1 497 ~ +166 nt
T : CCCAAGCTTCTTACACCAGAGCGTCCAG
1 SR 3% : GGGGTACCCCAAATCCTGTAGCCTGAG -554 ~ +166 nt
T : CCCAAGCTTCTTACACCAGAGCGTCCAGTCCC
2 SR % : GGGGTACCGAGGCAAAGCCAGTTAGA —337 ~ +166 nt
T : CCCAAGCTTCTTACACCAGAGCGTCCAG
3 ST 3% : GGGGTACCTGTGCAAAGAAACAGAAA —47 ~ +166 nt
T i##: CCCAAGCTTCTTACACCAGAGCGTCC
4 ST % : GGGGTACCCTGAGGAGCAGACCATG 14 ~ +166 nt

R . CCCAAGCTTCTTACACCAGAGCGTCC

124 KA XAF1 AR &3 F (2 KAFEE)pCLIR
ESALEE= R S

4 pGL3-basic Fl_LIAAN[E PCR 7=¥)H Kpn 1 F1
Hind 47 BUEGY) , 32 F# Bk s fb P i
pGL3-basic Y] J5 1) PCR 724y, FAE T4 DNA
T AR R A AT R N (16°Cit ) , #%
YA Z S AN DHS o, U T A &R
PUPER) LB Al -, 37°CHE 3% 14 h 5, PR 75 3%
FiF 3 ml S EPMER LB B30, 37°CH #E
W WIS IR (1 ) R 518 53 ) kA7
PCR 984, Jr=W4: 2% R WHBE I Fo Uk % 2 , i
B HH BH P v B R BRI S50 . e B R e
4 JFORL 43 5l Ay 44 O pGL3-XAF1-QC (&),
pGL3-XAF1-1 (1 5 #fr) ,pGL3-XAF1-2 (2 5
W) .pGL3-XAF1-3(3 5 # i) .pGL3-XAF1-4 (4 5
) o
1.2.5 Faftkisk % HEK293 /e

¥ HEK293 iz T 24 FLA (1 x 10° 4~A4L),
BERFR R, Fr il A B 3R 3] 70%0F , ] GenEscort™
I %% %4350 peDNA3.1-IRF-1 pRL-SV40 43 51 5
XAF1 % H 5 8 + i AL (pGL3-XAF1-QC ,pGL3-
XAF1-1 pGL3-XAF1-2 pGL3-XAF1-3 & pGL3-XAF1-
4) 533 HEK293 4, Horp pRL-SV40 1 Rk
YURNS IR SLE [l % 4y pGL3 %5 Jiuks (pGL3-
basic ) FIA L YL 2L 4E  %F B
12,6 RAFZEF N

ORI Y HEK293 41 48 h Ji, in A S 3¢
it 20 L, WU P 4 0 OL2e Y 38 Tl i 266 DR ARG
TR B4 BRI XAF 1 R sl 14 R 45 i &
IR TR B N 2 BRTORE I 5 G M 5 20 B E DL
FlE VI, Horp, BB 078 K R 25O KRG
PEFRIC A M1, N2 IR pRL-SV40 JFk: ()i B 9 &
TG PEFRIC S M2, M1/M2 B 448 00 J5 ke 1 #H o
WNEBHEE(RLU) ,
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1.3 %eitsasm

P i 8ot AR + BRifE2E (x = ) %o, R A
SPSS # A4 14777 2243 Al Bonfferoni K56, P < 0.05
hESHAZRIEEE XL,

2 7 R

2.1 KA XAF1 AR B3 -F %k F Bt R
M5

PCR ¥ K B XAF1 HH G s 74K (-1 497 ~
+166 nt)J&5 B HAE A pGL3-basic Bk, F Foks
ZEEALJSTRAT T LB A, PR PCR it FH I e p
Ja (B 1) BRI D455 o P 30 B A
FPER, £ XAF A E T4 K508
R TR (pGL3-XAF1-QC) B M

bp M QC

2 000

1 000
750

500

250

100

M ; Marker; QC : pGL3-XAF1-QC JFURi B PCR 4/ 1474
K1 BRRREER Ik
Figure 1

2.2 IRF-1:ik#EsTRR XAFI 2B B3F4 %K
e LA

# pGL3-XAF1-QC .pGL3-basic ,pRL-SV40 pcD-
NA3.I-IRF-1 3X 4 Ff 5 43 591 a8 3 4% v HEK293 4
JH,48 h Ji5 S ik 20 B A AT U O 2R Il 4 A PR A
W, 2w, e pGL3-XAF1-QC F1 peD-
NA3.1-IRF-1 4, H RLU {E.5 & & T Bphig e
pGL3-XAF1-QC ,pGL3-basic 5% pcDNA3.1-IRF-1 [
Jiil, $7R IRF-1 13 FRIKREME A 8l XAF1 FEH W35
23 KA XAF1 A H B3 F (B AW ) & b KBk
g AL E S
2.3.1 KA XAF1 A B B30T Al & o9 # 2

2T XAF R 3 F X TR TRF-1
e, AR B AF A TFSearch #4177
IRF-1 4550 ST . 25 R0 78 XAF1 3L S
TSI A 4 ADTTREN IRF-1 55005, WLk
2 PRI T 4 X5 LAY XAF] FE K G 3 T4
BT S, TE LR 1, W XAFL BERJG 3+ 4 4
BT B 439108 721 bp(=554 ~ +166 nt) 504 bp

Agarose gel electrophoresis

(=337 ~ +166 nt) 217 bp(-47 ~ +166 nt) F1 181 bp
(-14 ~ +166 nt).,

20r

*
H

ISk

10

Promoter luciferase activity

0 | — | 1 — 1 1 1
Kt  pGL3-basic pGL3-XAF1-QC pGL3-XAF1-QC
peDNA3.1-IRF-1
**P < 0.01 vs. KEEYLL pGL3-basic+pecDNA3.1-IRF-1 41 pGL3-
XAF1-QC 41,
2 IRF-1 XK XAFL ZH G 22K s s m
Figure 2 The effect of IRF-1 on the activity of rat XAF1 gene

promoter (full-length)

% 2 TFSearch Fiill kK i XAF1 EEEzhF K IRF-1 4

BiLR
Table 2 IRF-1 binding sites within rat XAF1 gene
promoter predicted by TFSearch
TR IRF-1 454701 (A
1 =710 ~ -699 nt
2 -476 ~ -464 nt
3 -59 ~ —47 nt
4 -40 ~ =28 nt

232 KA XAF1 AR &3 -F (BB & 6 X B R%
ViEsALEE R S

IR A AR T O R Tl AR A RS 1k [ 4
K, B PCR e 25 i 3 fiow, B BRI
VIRV o DNA DU P45 TR s 15 91 SAdi A5 1] 3
EH, FWARE XAF1 D RS 3h F#broe s Bk
FEaiy ARY ke 9 RGN N S P R
2.4 IRF-1 3£k F KR XAF1 £ B B3 F &4
W 7 0 % vl

¥ XAF1 ERHJF 374K (pGL3-XAF1-QC) il
25 B BT 26 't R W AR 5 AL (pGL3-XAF1-1,pGL3-
XAF1-2 pGL3-XAF1-3 pGL3-XAF1-4) 43315 peD-
NA3.1-IRF-1 ki 46 e HEK293 40, i Hae
Fe RGN, HE 4 7T LIE #,pGL3-XAF1-1 Al
pGL3-XAF1-2 Fkifh yedd , H RLU {6 & F pGL3-
XAF1-QC Juki i Ye 4 | i % 4% pGL3-XAF1-3 FlI
pGL3-XAF1-4 Uk 09 240 il 55 %% 44 pGL3-XAF1-1 #I
pGL3-XAF1-2 FURiZAH L, FL RLU {00 i3 A,
PR, 7E XAF1 FEHJG 87 L IRF-1 (945607 s ]
REATAET-337 ~ —47 nt X35,
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bp M 1 bp M 2 bp M 3 bp M 4
2 000 2 000
! (7)28 1 000
500 750
500
250
100 250
100
I PCR ¥ 3474 (M : Marker; 1 : pGL3-XAF1-1;2:pGL3-XAF1-2;3: pGL3-XAF1-3;4: pGL3-XAF1-4) ,
K3 WO R M TOR R PCR %E5E
Figure 3 PCR indentification of different truncated luciferase reporter plasmids
Tor . FIM GMCs J5 , I g 2285 IRF-1 BB T
Zoor { XAF1 3 P S 30 F X Bk i 8% XAFT SEPR
| ¢ SO WA LI 3 P TR 3 T 5 Rk
Z ) {1 PR PR AL P T SRR kg i, 1A
£ 0 an e T BRI PR 15 30 7741 i e 48
2o ] o AL B AR SR K T AR S AE 24
T H.E e S, 8 920 A 5 A T 2 A
AP BEHG I S F I VE . ARSBBR I pGL3-basic fitH
§ﬁ F g &Y S ORI 3 T AR T, HOfRA XAF1 LR

“*P < 0.01 vs. pGL3-XAF1-QC 41, “*P < 0.01 vs. pGL3-XAF1-1
ZH A pGL3-XAF1-2 4,
Bl 4 IRF-1 XA XAFT B[RS 325 B v 2
Figure 4 The effects of IRF-1 on the activity of different trun-
cated rat XAF1 gene promoter

RIS & .

K ER Thy-1N 9 B2 L 2501 F A ZEMsPGN,
WAk — BB T A2 MsPON (S8 5E . K
B Thy-1N 955 48 HAT FMAME %, 5 /2 sublytic
C5b-9 (AR LS ABIZH AT B ST E 4B R, K
UThy-IN F41, 'B/NERINAT sublytic C5b-9 AR,
B sublytic C5b-9 1481 GMCs K4 T TN, $2
7~, BEERS GMCs A T- ] BE Ssublytic C5b-9 F 4%
FREARSG , SpFRATATRTEISE SR R B, ARSI sub-
lytic C5b-9 HJ# GMCs JE 1T B #5155 GMCs #8717,

AR IR R, 7E Thy-1IN &R HRTA
A1 sublytic C5b-9 Hl# GMCs J& RE#5 3 N IRF-1
I XAF1 ZE P mRNA FIEE A RN, CAFEHER
1, IRF-1 7] AZ5A 3] XAFL RS 3h 7 ik
XAF1 FE G55, TS ST Ak 8 friied 4 e %) 0
T2 % XAF1 Wn] DLt Beclin AR5 LR A1
Akt T8 BN RS S ARG ZE st T,
FATHEN, 7K Thy-1N #) &%, sublytic C5b-9

T Ja , AT 3E A A 5 R A 2 ok i LR Bl
PE, MAEME R, &A1 S 9OLRBEY pRL-
SVA40 JFkifE R NS B, BETH BREE YRR IG5,

1 T WE5E IRF-1 5 8l XAF1 B PR S 9 /E H
ARSI T KB XAF1 3L 3 P K OE R
i BORL (pGL3-XAF1-QC) o R BT A= Y IRF-1 &
IR JFRL (peDNA3.1-IRF-1) 5 pGL3-XAF1-QC JFikidk
EEYL HEK293 I, A5 4% 20 4H M 5O R BE M
ZE LI ¥ pGL3-XAF1-QC %% Yt HEK293 4 Jif
Ji, HEOER NGRS T 5 3 pGL3-basic 41
M, (HHIE AR EAR, 1K pGL3-XAF1-QC 5
pcDNA3.1-IRF-1 L GL 5 | o &R il G B I 1
i, R IRF-1 VR R s [ FREE IS 30 XAF1 A
L Z S

CHETEEM, A XAF1 50455 3 7 551-30 ~
-38 nt fA7E IRF-1 255 70FY S T K ERIRF-1
5 XAF1 B G s Fi g6 Xk, 1580 TF-
Search FAFM T KB XAF1 2N B3 T FAAEN
4 4~ TRF-1 AT RERISS A 07 4, FRPee it s T
XAF1 BEPE 3l (BT 50 R MmOk, B
pGL3-XAF1-1 ,pGL3-XAF1-2 pGL3-XAF1-3 il pGL3-
XAF1-4, B J5 ¥ pGL3-XAF1-QC pGL3-XAF1-1,
pGL3-XAF1-2 pGL3-XAF1-3 fil pGL3-XAF1-4 43 5]
55 peDNA3.1-IRF-1 F:55 4« HEK293 4 ity , I 5 4% 4H
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LD R PE, 45 R A, pGL3-XAF1-1 J7 3l
FiitE R T pGL3-XAF1-QC, #2758 pGL3-XAF1-
1 5 pGL3-XAF1-QC fHEL, TIRE#R L T — AN sl
HoCH . WM pGL3-XAF1-3 (¥ 2l 7%t 9 AR+
pGL3-XAF1-2 Hl pGL3-XAF1-QC, # R ,pGL3-
XAF1-3 5 pGL3-XAF1-2 ML, gL 1T —14
IRF-1 55 T00F, M ICHHAFFE TR XAFT 2 A
25 =337 ~ 47 nt X3, X5 SCRT7E AR A0
TR AT AT, i, BIRREE & Tt A 1R T
Ye e R DITERI R (chromatin immunoprecipita-
tion, ChIP) I 5 A8 S A TR HIE
5 R, ARSI IR A TR B XAFT B
A8 (2K POEER M R, I UE ST %K K IRF-1
A fEHE XAFT FEN S 8l 5 RIS AR 1 0
IRF-1 255 i, BT IR R T A R A0BT 1 K
XAF1 B WA S 72Ot = Bl Bk, 378 HEK293
AR T IRF-1 3R B XAFL 2 RS 307 199
TEAVERT, #0000 T HORTRERY S5 & I, 3 4 )
— P HF5T sublytic C5b-9 il GMCs J7 ,XAF1 5[
FaR LI ATRERY A SIS B T4 A SEaattrt
(8% 30Hk]
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