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[(HWE] 86 FiF TNF-o 5t netrin-1 ZF R XMW -5 LR BEILHEM LSBT, & RH RT-PCR MEA K
G P BN 1L K U TNF-o % netrin-1 FRiE WM, B PCR MW Y 1 netrin-1 J7 21 FIFHI, 5 E pGL3 ¥ 5 M it &5 5L K 3%
& e Yy HEK-293A 410, 38 1 K6 0 2 5% 2 W 5 4 WEE TNF-o X netrin-1 # 5K PR, 4 R&  TNF-o(20 ng/mDfig
LV netrin-1 I FEIE . WIIHE pGL3-netrin-1-promoter 9¢ G 3 i 22 18 2K, I IE SC 0 2 19 i 45 3% R 3Rk s sh F R i s &
B TNF-o A fff netrin-1 J7 8 F & M3 0 (P<<0. 05) . 3 LA 3 A ALK 7 200 1Y netrin-1 JAsh FRUWE M, £ dE T
TNF-o O] 838 23 845 )5 2 F 1938 MM P8 T netrin-1 A9 £ IL
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TNF-a regulates netrin-1 expression through enhancing promoter activity
BAI Jiu-xu. CAO Ning* , HAN Jing-ming. LI Xu, WANG Dong-hui
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[Abstract] Objective
Methods

To investigate the regulatory effect of TNF-o on netrin-1 expression and the related mechanism.
The expression of netrin-1 was examined by RT-PCR and Western blotting analysis in HEK-293 cells treated with
TNF-a. The netrin-1 gene promoter was amplified by PCR and was cloned into pGL3 basic vector. Then the purified pGL3-
netrin-1-promoter was transfected into HEK-293 cells, the luciferase activity of netrin-1 gene promoter was detected by
luminometer, and the regulatory effect of TNF-q on netrin-1 expression was observed. Results It was confirmed that TNF-«
increased expression of netrin-1. pGL3-netrin-1-promoter vector was successfully constructed as confirmed by sequencing. The
pGL3-netrin-1-promoter vector was confirmed to have the promoter activity as confirmed by the luciferase system. The activity
of netrin-1 promoter was increased significantly in HEK-293 cells after treated with TNF-o (P<C0. 05), and the increase was in a time-
and concentration-dependent manner. Conclusion TNF-o can regulate netrin-1 expression through modulating netrin-1 promoter
activity.
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Netrin-1 J2& 5 JZR 7% 8 F A5G B9 @5 5 0R SF 19 /)
Oy T oy W F R R AE R R G AR L AR

JH 3T #% Ak 58 5 1] 36 Bl b B SRR L HE TR R
WAEZ RS h i C kB, ARk — 2R N
FVASNSZ B UE SE netrin-1 7E L4880 46 4 H 5% %% 40
LU KA VL I R E RN P8 5 45 5 T & 3 T BB
EREY, AR5 &k B it R netrin-1 B85 9 7 &
E S R ARG 2 P 00405 X6 ' DR T R T R e o
BRI PR3 I F o (tumor necrosis factor-as TNF-q)
Se R BUR G JE LA R B AR B 2 D RE AL A - 2

[ BEH] 2012-02-05 [#ZHH] 2012-05-09

FIHE AT SN A 5% 1) 240 L 1R - B 285 BT 43 5 R M A Jo
MR RIE . HHET, T TNF-o BB FE 4 AE S H
P75 nerin-1 BYERIK M ATERE . A BIF 5 480 DA K PRI 2 5
IKFF5E TNF-o 5 netrin-1 Z [R5 &, itk — B 0F
5 netrin-1 % SR 0 FARHLER T T FEhl

1 #MBFFE

1.1 #M#  TRIzol (Invitrogen 2 @), SYBR ®
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Premix Ex Tag™ Il (TaKaRa A #)) , ) il 7 &
(Invitrogen A #]) L E. coli DHS (ARSI AR , 3
P20 DNA $#2BUKH] & (KRR A RAFD . &
f# A PRIME STAR, T4 DNA 3% 3 ;. B i 1
VIt Xho T Ml Nco T (TaKaRa A #]) , pGL3-Basic
#44& . Dual-Luciferase Reporter 1000 Assay System
(Promega 2~ &l AF 2R (/) 4l Ak 30 & LA =X
Jiz [ 57 &5 ( Axygen 2 ], IR B A& Lipofectami-
ne™ 2000 (Invitrogen 2% &), AR i ' HEK293A
MR (AR SLB E AR ) . DMEM 85 %% 3 (Gibeo 22
A LA I (FBS, AT U 2= 5 A4 9 T8 b kA BR
2T, TNF-a(Roche A ], Nerin-1 f 30 A\ £ 7 B
ik (Abcam A Al), B-actin B HT A H 5w B 41 1K
(Sigma 23 Al R i A A0 P i B 02 19 2F B R 1eG L
FhiNR IgGALE R EEHAFD

1.2 %£8b& % PCR 4008 RNA A $2 B K 2 5%
SEHA A G U B B AT, I SYBR Premix Ex
Tag™ 11 15 W 45 76 vk I B ) PCR B #. 76 ABI
7500 &G E B PCR X B AL, PCR 4544 95°C il
AEPE 10 s, 95°C 5 5,60°C 34 s.45 MEH,

1.3 Sesadpaksodr H RIPA 24 ORE
RS, IS X INFEZE Ph i, & W 10 min, #E4T SDS-
PAGE; I ¢ T# ALK E A % 2 NC ),
5% RS Wik 2 IR B 1 h, PBST VR 3 W, Bk
5 min; 5% BSA i B¢ Netrin-1 HUiK, 4°C 5 & 1 7%,
PBST ¥ 3 ¥, 4K 10 min; JH 5% B i 050 7 T —
P, =R EF 1 h,PBST ¥ 3 K, &K 10 min; ik
JeW A&, F§ Multilmage light cabinet alphalmager™
1220 B R 2R S84 R .

1.4 @it ARAH A DNA #9428 HEK-
293A ARG F T % 10% FBS ) DMEM B 523
FHELHZH DNA 42 B0 7 & 42 it HEK-293 A 21 fifd &
P20 DNA , HoAA A B i B 5] 6 Ud W B kAT,

1.5 PCR ¥ 3 A netrin-1 2B B3 F 55 & =4
k4 KB GenBank 231 netrin-1 J& 81 F )% 51
BTG 534 5 3hF X — 700~ +100 Fr B,
FU#5149) . tgg cta gaa cga age cge gt FIFHI W cte
ceg ceg age teg gag tg, HEFVIAL S 70 4 Nhe T |
Hindlll. 51 HAETAY TEEARRS (LE) A
FRAFG ., YL HEK-293A 41 il 5 [F 40 DNA i
Bz, PCR ¥4 netrin-1 J3 8+ R B, K444 95°C
AR PE 5 min, 95°C AEME 30 5,58°Ci 2k 30 s,72°C 4E
1 1 min, 3t 30 MEH, 72°C ZEMH 10 min, X PCR
FEMIAT 190 B e W IR HL UK L IO 2l Ak

1.6 4R % A B pGL3-netrin-1-promoter # Ak 89 44

# ORI PCR ™4 28 SR U1 5 DA B e H [l i
Re V179, 5 pGL3-Basic 24K CUEEYD) JT T4 DNA
ARG A E. coli DH5a. 9781 #E 00K (/)
i) Al 7 G R BUTURLJS 54T Nhe [ Hind [II W
B U B S IR AR Y BORLR AR T AR ) TREHOR
iz 55  F ) A BR 2 /) DNA I,

1.7 MEARB RS LM )E KT AL ER
M AL TR EUE KW HEK-293A 41 i T bR
Tt I AL J5 43 # F T 48 fLA h, B5 5% 24 h, 7EAH R
A 3R 709 A A I, I AT OE Y AL 8 4F Y
pGL3-netrin-1-promoter, pGL3-Basic, W & i ki
pRL-TK 459 HEK-293A 41/ , & Fh 28 7 - 17 1%
3 AL, et B K # MR 4 4L 100 ng. pRL-TK %4L 5 ng,
HAREE W Lipofectamine™ 2000 17 5, #:4¢ 48
h J S i 240 B T S0 A Bf 24 A UK L 4% R Dual-Loucifer-
ase Reporter 1000 Assay System #AE 25 BRI ¢
ES TR CEN

1.8 mfelF &k 1 HEK-293A 20/ bk 4
FhE) 48 FLAL, 535 16 ho L& Bk 50 %0 ~70 % J #%
Yt . pGL3-netrin-1-promoter, pGL3-Basic, N £ Ji
Fi pRL-TK 459 HEK-293A 40, 55 4% 24 h 43 31
A TNF-« 5 ng/ml.10 ng/ml.20 ng/ml 3% 6 h.
12 h.24 h J& 23 il & 40 B o B An Bl i . B
PRAEEMZE 3 K, TR LR A 8 F 4 k6 HE,
DL ' 1 1 e AT B ¢ 't 3R I 2

1.9 it Fa®m KM BRI Znir, sl
SPSS 10. 0 S22 AT HEAT AR 707 . KSR 7KK (o)
290,05,

2 &5 B

2.1 TNF-o #f HEK-293A %8 netrin-1 mRNA #=
FaORZKFGH®  IMAQMEF TNF-o (20
ng/mD ¥} 7% HEK-293A 4. 24 h J& Ui 4 40 i i
RNA FlEEE 1, S0 2 & PCR FIEE 1 BT %0 9% Bl
WA netrin-1 mRNA I8 H K, 4R ER
TNF-« fEF 4G 24 h J5 829 ¥ netrin-l mRNA
I FKF R (B D,

2.2 Netrin-l £ B B 3 F PCR = # ¥ ¥ LA
HEK-293A 4 s 5 X 240 S B4R . DL netrin-1 J3 3 F
JP A5 9, PCR 97 18 H K /NZ 800 bp ) DNA
B 5 TN H R S K/AMEAT .

2.3 k% A B pGL3-netrin-1-promoter # 4k &5 4
# ¥ PCR WA U) )5 %4 A pGL3-basic 44k,
Ak DH5 o, ¥ HU 5 B S HUBTRL, 28 Nhe 1 L Hind Il
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MR, B HE B HL 3K S BT L — 4525 800 bp A DNA
R B 5 PCR P9 K/NHITE (L 2), J50k: U 45
JESC i A B B IE# B netrin-1 JB s FF 51,

3 ] ¥
£ « 6 Control TNF-a
2 E 5
2% 4 Netrin- 1—’
Ho—
o 3
£33 2
é = 1 ﬁactln—

0

Control TNF-a

B 1 TNF-¢ 3 HEK-293A 4Bl netrin-1 mRNA(A)FA
EA(B)RIZKFEHZM
Fig 1 Effect of TNF-a on netrin-1 mRNA (A) and
protein (B) expression in HEK-293A cells
* P<C0. 05 vs control group; n=3, ¥=+s

B 2 pGL3-netrin-1-promoter & 28 [ #i1 &
Nhe | Hind I MEGIIEE LR
Fig 2 Nhe ] and Hind][ enzyme identification of
recombinant plasmid pGL3-netrin-1-promoter
M. DL2000 marker; 1.
mid digested by Nhe | and Hind[ll

pGL3-netrin-1-promoter recombinant plas-

2.4 Netrin-l AR B FAFING AN EF
# R H TFSEARCH 4 Chitp://www. cbre.
jp/research/db) TEFSEARCH. himl) %} 35 F& )
netrin-1)i 3l F X 35 510 1740 87, & Bl G 3 1 X
WAEAE 2 M i SN T 45 A 0L, B HE GATA-2,
p300, CdxA.STATx. SRY. HNF-3b, c-Rel, HFH-
2 .MZF1,Spl NF-«B.1k-2,Spl %,

2.5 pGL3-netrin-1-promoter # % &£ HEK-293A
B P 89 & & pGL3-netrin-1-promoter % A 4 4L
A 1T R BTG P pGl3-Basic 25 348 Je 4 & 23
+3.35 5, ZRBA G FE X (P<0.05),

2.6 TNF-q #f netrin-1 B3 FE W Hw  MA
ML F TNF-o 553 % 44 pGL3-netrin-1-promoter

B HEK-293A 40, TNF-o P55 1A fa] 4 8 5 =28
T HEK-293A 4 netrin-1 5 X 3 3l 7 1
P, SXF AL, 5,10,20 ng/ml TNF-a ffi ne-
trin-1 P 2¢ O 28 g A6 16 PR 43 0 38 1. 5.3, 2 F15. 8
P (P<<0.05) (K 3), Xt M, 20 ng/ml 1)
TNF-o FHA0 ML 6.12.24 h J& 92 % B AH X% 7E 4
BI¥EAN1.2.2.3 A1 6.5 Ff5(P<<0.05, K 4),

Seninl

Control 10

7
6
5
4
3
2
1
0

pGL3-netrin-1-promoter activity

Concentration of TNF-o, P/(ng-ml™)

B3 AEKE B FiEERNAT
Fig 3 pGL3-netrin-1-promoter activity

TNF-qa X} netrin-1

regulated by different concentrations of TNF-a

* P<C0. 05 vs control group; n=3, x5

pGL3-netrin-1-promoter activity

I—I.I_L\ ﬁ

Control 6h

O = 0 W AR N 0O

B 4 20 ng/ml & TNF-o 7 A [€ B 18] & X
netrin-1 B3 FiEERNAT
Fig 4 pGL3-netrin-1-promoter activity regulated
by 20 ng/ml TNF-a for different time periods
* P<C0. 05 vs control group; n=3. x=+s

3 3 i

Netrins % J5 2 e 7 78 P 48 22 G2 bk B0 vl i
PEM 2 S ] X -, A2 M8 R T A 1 il 298 ) B 2
JHLE Fe H R AR S I B . T AR R I OE R A K
J6 K 2 ARTE AR Bl 2 U |2 3RGK T R AR
HIVEHT , $€78 netrins ZEHE AN AXTE Hh A Bl 28 2R G2 109 &
ARt T IRES EEMEHA A2
TN BB L HEFE x4 P T R
A5 I netrin-1 25 4 5E (9 520 A 15 76 B4R
FREE T AR AT T 1o (HIF-o) BEVE % netrin-1 3%
T T A1 ) J 7 B9 B 30 S A S W . Netrin- 1YE 4T R
J IS 2 A RE 8 A P i 453 ) A5 7 v g/ M 96 79 2% A
FWET . TNF-o 2 AR AE PR Sy Hi e O S84 HT Y 20
JiLPK -, AT AR 4 4R R A JB 04 R, A A A R
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(IL)1,10-6 \ 11-8 %5 4 i A ¥~ B2 26 B 4, ) B2 1k 431
R, TNF-a AT A3 s 18 2 % 55 IR 7 0 26 5k
AR RAE KN, W TNF-o RE 9% I 97 5% 5 F 7 ESE-1
S HRE RIERN

YE R T A PR AR i R IR 3R 5K R A 4
() H B T EL L g 6% o 1 19 S e A R R RS B )R
SIRYFEm . AT E A& 7 31 B 2¢O0 R il S
F pGL3-Basic # &, ¥ netrin-1 7 3 ¥+ X
B —700~+100J% 5 3¢ & A pGL3-Basic 1, i i
R 100 7 St 22 It A0 36 1 I 2 M S B netrin-1 A9 55 SRR
KoK, B — 28 0k TNF-o A9 H] 3% 0F 98 3L %t
netrin- 155 5% A9 P8 ¥ R IBMLH] . AT 5T 15 56 8 1 40
2% 525G & L TNF-o 78 mRNA Fl & H 7K ¥ b
netrin-1 B35, BB ORI & R F L8k — 2
RI TNF-a L5 5 4O R B 8] 4 8 i o7 =X 1 9
HEK-293A 20l }fi netrin-1 3£ N & 80 7 3% ¥, 2R
TNF-o A A8 3 7E 5% sk oK F 3 15 HEK-293 A 4 fid
" onetrin-1 B # 35, HAET, TNF-o S netrin-1 3
KB HLH A 58 408 A L FRATTRI T AR ) AE B s A
AT netrin-1 B G 3 F X a9 &5/ F12h gg . & L
HIAsh FIF54A GATA-2 NF-«B,SP1 4§ & 2§ 5
45 G 00 s, A DFR IR IE 5% 5 N F NF-«B 7£
netrin-1 W5 SRR T R R ENIEN EW R EH
F1 NF-xB ¥ 7% netrin-1 W 2 35 52 W 1% 968 & 9% 19 ot
J& 38 i P P NF-«B il netrin-1 #9350 LIAE R
— PR YT 6 BT B 2 g S S R B TNF-
o« BEUS WIS NF-«B MM BT A A i %, TER N 5 2
PSR S 2 74 S M P 90 45 6 L OF 5 8l i ok ke #5 3E
FEAE Y, TNF-o 7 75 netrin-1 i 315 1R 7 68
A S TG NF-B {5 5 % 508 B S

NF-«B i fb 42 4 5F B W 800 19 15 538 #% L 2 5
Bl RN ] A AE S TR AR R YT UE RS ) NF-«B B
] 4 B AZ I RS A (A BE T L i A AZ N NF-«B 5
25 4 A A J5 R 240 it PR - 5 DR g DX A
J 51 45 A T A 75 S A N S R RS L AT S B 4
L9 5 BN, AR R AR M M s e 3 M i 1 ot
FErf, netrin-1 B335 B E, IF H 3 k0T fiE % 3
NF-«B W #57  %F F TNF-o 404 38 i3 NF-«B i@
B netrin-1 BRI A RF T — L HIBSE
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