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BEEMAN NGAL £H-152 ~ -60 X%
717E TPA Rz T4~

FW FRRT ARAD B
BB RHEY ek’ ¥ #®O
bt T KRS AR A Rl 52 TR B 2 5 29 0F 9%, b st 1000225
3k K BE 2 g R s FRAE ST 58, lk 515041
Ok R 2% B 2 B AL A2 5 0 1A 2R B A, Ak 515041)

WE OUATTAKI, 78 TPA i Sk B &8 b 5 40 M g 248 oboopo 2k ks 40 i W i i AH OC 2% 1§ 22 1 (neutrophil
gelatinase-associated lipocalin, NGAL) 5:plid ik, (R LAHURIAW]. Bt 7i8eos, &E AN NGAL J3 8)1 M HARLT X
BT REAEAEAG TPA RNVTGHE. A T % NGAL 13X — TPA IV JCAHHAT EAERI A7, SR PCR VE45 G ik B R s 00 M AT 5
A T T NGAL 5" B [X -152~+84, —140~+84, —78~+84, —59~+84, —50~+84. —41~+84, -37~+84, —29~+84
FI-10~+84 55y B, H€ M h A pGLB. pGLP B pGLE 4 % -k B %¢ ) 35 Ml ik 15 e R ik &oph b, M@ T pGLB-152.
pGLP-152, pGLE-152. pGLB-140. pGLB-78. pGLB-59. pGLB-50. pGLB-41. pGLB-37. pGLB-29 Fll pGLB-10 % R 4|3} 15
FEN R IR B, g BRSNS R R 4y i [F) pRL-TK AL 4% Qe fr Em 40 il EC109, I H TPA i, Al TPA Jl s 44
EC109 (AN 2GR MHE T, LA HIT NGAL —152~+84 AN Jv BL i) TPA [Nk, % NCAL J5 3T IX I TPA V.ot
PEG T — 00 BUEAT. 45 BV, NGAL J33h 1 IX [ TPA R IGHFAT F-152~-60 X B, 1 HVZ TPA FIE I 5 M 6E ) 1R
W AEDE B E TS R BN, NCGAL AT X AFAEI TPA R N TCATAR o] RS2 —Flofr 45 i 28 8. WFULHT, NGAL 7& DNA
FEH_FAT N2 TPA I 25 My Lt 0 Bh TR B2 T /K P8 7R TPA 5 S AEAL B4 B 4 IS A8 b NGAL 1 Rkl

i, A BT A TR TPA {5 5 40 I P A% 336384 0 208 A R A A A Je v AR 47 .

KR YRR R YRGB R AR, AN, SEIRIATE R, TPA SMIof

FR49ES  Q784, R735.1

rh PR A1 B R I AH K 281 28 I (neutrophil
gelatinase-associated lipocalin, NGAL) 5% lipocalin
KR — N HTCO. NGAL JER 42K 5 869 bp, {UHE
TN T, AL TR AR 9934 X 88, B, iR
PR 5 DX K8 2 591 bp, S 197 AL R,
WAEATWEGTAE W, NGAL 9 i3 1) & (A 5t = ) H
AR R e s B A -9 (matrix
metalloproteinase-9, MMP-9, Bl B Ji B,
gelatinase B)HIWHPE, A4/ TR G W 45 & R
HZ 5 B A BRACH TR SR o 2 e [ 45 1) je 2,
AT BUAE BF 5T Kk BL . 7E TPA (12-O-tetrade-
canoylphorbol-13-acetate) 175 T 7K £ B 7 41w
FEA R NGAL He K 387, B R IAHLHIA
W], BT AT TR S, AR NGAL 5"
BB 1 M ILARIT X AT BEAFAEAT TPA SN e ft.

J T X NGAL 113X — TPA [N JeAFHEAT S HEHf &
£, WL PCR. fREHRK. R, MR ER
B 5 SE PRSI R e R AE M B 25 W S5 R AR
F-Bt, X NGAL 5" 3 -152~+84 X R[A K 1 B
1) TPA N AEHEATIEST, &I NGAL [#) TPA
TCHFAL T -152~-60 J7 B¢, % TPA HI B
N BE AR, T AR AT e — AR g M R X
AT RANRN 1K 7R TPA i35 3K A
b AR NGAL LRk MU, R A BT
BE— I TPA {5 5 40 B P9 £ 368 3 12 0 45 75 iR

* KRR & b B I H (39900069, 30170428,
30370641, 30570849), " 7 A H AR R4 Ak 4 AU H (37788,
0510454 1)F1) 4348 [ AR ELF He 410 351 H (010431).
AT R . Tel: 0754-8900847, 8900247, Fax: 0754-8900247
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KA IR . BN AT OS5 v S o Rk
R,

1 ARSI

1.1 ‘R S4pELES

T I R EC109 i v [ 122 24 B2 e b Jsd
WEFE TR FT b1 2. EC109 4 iU AE 5 % CO,
37TCHIZAE T, 55 10%~15%/ NI 199 K
I3 (Invitrogen 2~ #]) HEE K. 41 5 0.25%
fi 8 (AT 0.02% EDTA [F AL s A HEA T A4
1.2 HEEMK., RAEREZRT

IM109 4P AR 5K HU5 O FR MR o BRI 36
18 34k pGL3-Basic(pGLB). pGL3-Promoter(pGLP)
1 pGL3-Enhancer (pGLE). "5 %¢ )t 2 Mg 15 L A
FIEFAR pRL-TK (N Z JTTRL) . XU R B
LR M 253400 H 2E[F Promega A ) s 5 Gk 7
Fugene 6 reagent JiJ F 7% & Roch A #]; PRI N VI
B8 531 AR 2 A B At SR ) TR A
AR B A T AR TR IR SS A w5 TR AR EHGR
F & F 4% E QIAGEN 2.
1.3 RiZ#H K pGLB-152, pGLE-152 #1 pGLP-
152 RS EE

K PCREM B i 41 e SHEEC (& TPA fF
AR, KA B bR 4 M AR 1 k) B e
NGAL 5" 3 [X ~152~+84 J BX. JE L & 1) ve e 4t

i BBy ) 4 N Ok pGLB. pGLE 1 pGLP,
F%d pGLB-152. pGLE-152 Hil pGLP-152 %25t iy
35 BRI R IE AR, K Xho 1 +Bgl T XU ) %58
HH -, [FINHEAT DNA WP,
14 pGLB RIIRERKRABRMESLEE
NGAL 5' M B IX A A FE fr B pGLB R 4141k
MR E R A 1. -152~+84, —140~+84, —78~
+84, —59 ~+84, -50 ~+84, -41 ~+84, -37 ~
+84, —29~+84 FI-10~+84 2 NGAL 5'fll] ¥ X A
I B BRI S i 2R S0 IR AT S AP IR A ik
B SR U BT, A sl Rk
BAR: B 10 wg pGLB-152 JFURLAK X HEAT Sac 1
1 Xho I #§Y], H QIAquick PCR purification kit [1]
WD), I RE A g X DL D) 7 Py e Y
DNA 4> FHET & . B 5 pg &% DNA 7 1 1F
22°C R AT Exo N4 S M) ), 30 s U ExoIll
REY 14y 2.5 pl N TSEELAF 1) ST A% 2 g A 1
W, vk RRCE & SRR R RIS, KRR
ExoNEAYIM 22 CHLHE, Bl 22 37°Crhgkakith
B 3min, FHH Exo lITEAY) 1 4 2.5 pl $% EiR
JiiE5 S1 B IREEAE MR A, = T il S1 IR
il 2 14 ¥4 DNA, Klenow #hF, T4 DNA % %1
TR, WAL, i AmpTHR(50 mg/L), R H
PRI a5, BRI IR, 4% MR ks
RERT.

pGLB-152 | —152~+84 Luc|
pGLB-140 | ~140~+84 Luc|
pGLB-78 | ~78~+84 Luc|

pGLB-59 | -59~+84 Luc|

pGLB-50 | -50~+84 Luc|

pGLB-41 | ~41~+84 Luc]|

pGLB-37 | —37~+84 Luc|

pGLB-29 | -29~+84 Luc|

pGLB-10 | -10~+84 Luc|

pGLB

Fig. 1 The map of report gene expression vectors for NGAL 5’ flanking region

Tllustrated are various deletion constructs tested for the NGAL 5’ flanking ranging from —152 to —10. Each construct

is named according to the distance in nucleotides of its upstream end from the transcription start site (+1).
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T B il 2 1 (1) 46 5 SR ] PCR T P2 9 )
KU AR 25 1) 7 SXEAT . 9% pGL3-Basic #4477
Bl GRS . Sl A sl s
GTTTATGTTTTTGGCGTCTTCCA 3', 514 2: 5
CTAGCAAAATAGGCTGTCCC 3'. DL 2% §i i 5t
FiAEXT L. PCR SOV 45A 4 94°C 3 min; 94°C 30 s,
72°C 90's, 30 MEFR; 72°C 10 min. LA 1.5%35 g B
58 o PR YK I AR P SR TR A4 T e B L K R AR G i o
B H . X PCR L% 2 IR & S 71l i
Kpn T F1 Hind TUXUEEL] =[5 1 2R OA) 0 I e 4 s v
VKA SRS S0 F- B T — D 5E.

X IR R 7 i B A B AR A
FiL A w1 BEAT DNA JPAIE, JF N A BLAST #4is
JEHEAT EEX 43 .

1.5 BERER5S TPA B8R

XpowE M g ) & S I it R pGLB-152.
pGLB-140.  pGLB-78. pGLB-59. pGLB-50.
pGLB-41.  pGLB-37. pGLB-29.  pGLB-10.
pGLP-152 Fl pGLE-152. Z% 3% f& X} B )it ki pGLB.
pGLP 1 pGLE LA K&y 2 i it B pRL-TK, H
QIAGEN 2 ] JFURi 3 HGa A1 S A Ok -0 e L%
. ] Buffer EB (UURLAR G G hFE it K ik %
SIEH JORE FIOG FEOTURL A BE 22 100 mg/L, 1A 2 U
Fi pRL-TK Fi 8 4 20 mg/L, 4R )i ¥ & 5256 JiokL Al
X Ok 43 ) 5 pRL-TK B % 50 @ 1 R4, HD
1 g :0.02 wg. EC109 4 Jo 7E 4% 44 /i 24 h #2001
24 FLEEFRARCD . B YD IR S ISR 10164 T . %%
YeJm 24 h, M 5 pg/L TPA (Sigma 2 7)) #4715
F.oAREREE TR 24 h J, ORI M. BEALSEERFE N 3
APATSER AL, R /DHT 3 IR LK.

1.6 RN EBGIE TGN

¢ WS PE (DLR) A8 I 42 [ WL ¢ O 3% ilg
5 HE R M RGE (Promega A W) 454 T X STk
[10] & 772, #E TD20/20 M 4+ (Turner Designs
AT BT
1.7 HitZEHHh

HE4 TD20/20 7Y 2 VI 3 1) A o vk 55
A ARNS 9  oin JE (RE K LB TR /I B U 3R
filf), DACARE DG MG ). 2% 41 S i Bm i -5
P Kb e 2=, W SSPS 10.0 for Windows 4 A
%68 5 21 S I A 2 )2 15 A S 3 M 2 AT o A
1.8 E£MEEFESH

N ¥ o B B PE FE (http://www.gene-

regulation.com) 1 [¥] % ff AliBaba2.1 43 # it Il
NGAL 5" M3 [X ~152~+84 [X B AE ) TPA JX NG
PEFE 5 AT 8T, F-152~-60 [X Beds 72 i N A
FTCA R 80 S AT i AHR S H i B R OB E,
B Pairsim to known sites: 50, Match width in bp:
10, Min num of sites: 4, Min match Conservation:
75%.

2 & B

2.1 pGLB-152, pGLE-152 #1 pGLP-152 By#iE
5%%

pGLB-152. pGLE-152 Il pGLP-152 H 4 14
Xho 1 F1 Bgl 1 XKD %5 7 1) 5556 45 S WL 1] 2.
2L, AN B K A R 240 bp, R

¥ 18 3 W D) %8 8 IR A9 M 41 1 pGLB-152.
pGLE-152 Al pGLP-152 [y Y5 A Bl /e, A
NCBI 2 3504 e 647 BLAST [F 0%, 5
HoPs e A (1) NGAL JE 8 7 41 Leoxd, — 2344
100% , #* W %15 %% ¥k pGLB-152. pGLE-152 Al
pGLP-152 ¥y i 1)

Mir 1 2 3 4 5 6 M2

bp bp
5148
4973~
== 500
=200

Fig. 2 Agarose analysis of Xho 1 +Bgl Il digesting product

pGLB-152, pGLE-152 and pGLP-152
recombination plasmid

M1: \DNA/EcoR | +HindIll marker; M2: 100 bp DNA ladder; /: pGLB;

2: pGLB-152; 3: pGLE; 4: pGLE-152; 5: pGLP; 6: pGLP-152.

from the

2.2 pGLB-152, pGLP-152 8 pGLE-152 B %%
SEMER TPA KA1

2.2.1 pGLB-152 [FIENEPE K& TPA MYk, pGLB
AR E IO R Bl B i A DR SR 4
TOAE AB B TR pGLB-152 5 JL 41 4 15 FE P 98
FMIE T R R, Wl DA & NGAL 5/ ) 3 X
—152 ~+84 Jv Bt Ja 3l 3 K KAk BE Rl K . Aok
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pGLB-152 [ 5L 56 45 WL 18] 3-A. 72 TPA 1 H
~, LGS EAk pGLB ML, # 4% pGLB-152 [
A EC109 FIAHN ¢ ' 28 I ) 0 e 35 T
@ K%, P<<0.01), Z97tm 7.50 fi%. 7 5 ng/L TPA
fEFN, S5 9 4d4k pGLB MLk, # 4 pGLB-
152 IS 4N I EC109 FRIAHXE 5% )6 2 BE0G i)
BETE R, P<0.01), 2971 38.42 1. #yy
pGLB-152 [ &40l EC109, TPA /EH (S pg/L)
L84 TPA VERTAHLE, BT AR 22 i iE ) A
BETHE @ K5, P<0.01), A7TFe 3.65 £, iksk
KA KW, NGALS'MHEIX -152~+84 )7 Bt A
BT FTAEAL, R SRR RIA IR AR &, 1
HEAHEH TPA N XU HTE NGAL 5" #
—152~+84 X BUAFEI5R I TPA N IGft.

2.2.2 pGLP-152 [} k35 J TPA [ W%, pGLP
TEBME B —AREST, B SV40 K T Hili
LA B 1. A B 1AM pGLP-152 % L 40 Jf 4
FEDR 9 G WS S AL FR R, ] LAl NGAL 5

3K 152 ~+84 7 BL b P71 (1) 3 PR e sl 47 o
A 5 i K5 DR 3k () PR T S fig ). A7 Ok pGLP-152 1
SIS R LI 3-B. fEWAT TPAERT T, S
AR pGLP AH L, #5 J% pGLP-152 1) £ % 9 41l i
EC109 [AHXS 20 R MG 1) AR IEA W] W (¢ k56,
P>0.05). £ 5 wg/L TPAEF T, 5 a8 4k
pGLP Lk, %4 pGLP-152 ()£ % & 4 fid EC109
(RIAH 5 5 2R ) W25 T (e RS 3e, P<<0.05). #%
¢ pGLP-152 1) & & %% 40 il EC109, TPA 1E H
(5 ng/L) 5 %A TPA fERIAHLL, FiI A 263K
s R T (¢ RS, P<<0.01). Rk sige 4
RELIR, 16 NGAL 5 X -152~+84 B LA
T 1) 6 DR B 53 Y 42 o A AT B B 1K) TPA S 1k
i H W2 TPA BT g 1R 5.

2.2.3 pGLE-152 R IE WG PE & TPA W%, pGLE
TEBAR A AN g, B SV40 K T HitJi
S5 DR R 8 i1 A B A 0 pGLE-152 %% 4% 41 Jid 41
A RE R S WS ) W R RE, W LA B NGAL

40 *%
T
2
Z 30F
g
2 C
s
8
g 20
) B
8= =
= | o
~ B 0o
10 OO _
T
o0
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pGLB  pGLB-152

pGLP  pGLP-152

pGLE  pGLE-152

Fig. 3 Responsiveness induced by TPA in esophageal cancer cells EC109 transfected with pGLB-152,
pGLP-152 and pGLE-152, respectively
A: The relative luciferase activities of whole cell extracts from EC109 cells transfected with pGLB-152 was significantly higher
than that of pGLB by an average of 7.50-fold (z test, ** indicate P < 0.01). The relative luciferase activities of the pGLB-152
transfected EC109 cells was obviously higher than that of pGLB by an average of 38.42-fold following TPA induction (¢ test,
indicate P < 0.01). Relative luciferase activities of whole cell extracts from EC109 cells transfected with pGLB-152 following
stimulation with TPA was obviously higher than that of unstimulation by an average of 3.65-fold (¢ test, ® indicate P < 0.01).
B: The relative luciferase activities of the pGLP-152 transfected EC109 cells was higher than that of pGLP following TPA
induction (¢ test, ®indicate P < 0.05). Relative luciferase activities of whole cell extracts from EC109 cells transfected with
pGLP-152 following stimulation with TPA was obviously higher than that of unstimulation (z test, °© indicate P < 0.01).
C: The relative luciferase activities of whole cell extracts from EC109 cells transfected with pGLE-152 was significantly higher
than that of pGLE by an average of 19.64-fold (¢ test, *®indicate P < 0.01). The relative luciferase activities of the pGLE-152
transfected EC109 cells was obviously higher than that of pGLE by an average of 28.40-fold following TPA induction (¢ test,
*indicate P < 0.01). Relative luciferase activities of whole cell extracts from EC109 cells transfected with pGLE-152 following
stimulation with TPA was obviously higher than that of unstimulation by an average of 8.09-fold (¢ test, ** indicate P < 0.01).
In all cases, EC109 cells were transiently transfected with the experiment plasmid for 24 h and then treated for another 24 h with
5 pg/L of TPA or not. Luciferase activity was normalized to the Renilla luciferase activity from cotransfected vector pRL-TK. The
data were obtained from a single experiment repeated at least three times with similar results. Each bar displays the x+s of relative
luciferase activity from triplicate wells. [J: —TPA, [J: +TPA.
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JA BT oo R T AE BT, PR R SR A
FIL ) FHRFE. A5 5% pGLE-152 1) S2 56 45 5L WL 1K
3-C. /WA TPAEHIT, S 4 84k pGLE #H
bt, 4% pGLE-152 (R AN EC109 HIAHXS %
JCEBEG IS T ¢ ks, P<<0.01), A7HE
19.64 fi5. 78 5 wg/L TPA {EH~, 5% 23 44k
pGLE ML, %4 pGLE-152 K€ & & 40 2 EC109
(A XS 5 ' 25 WG ) Ak B T s R, P<
0.01), Z17Fi 28.40 1%, # Yt pGLE-152 F) £ & 5
4 EC109, TPA /EH(5 wg/L) 5 ¥4 TPA 1EHIAH
bb,  HIT3E TRAE R 5% 5 25 G A 835 T s (e K56
P<0.01), 47t 8.09 5. Lidsuih o kM,
NGAL J3 3l oA 32 52 386 ot 1 4F FH IR fE ) 2 1R o
(), T HARBLH B 1K TPA 5 S HEE.
2.3 pGLB-152. pGLP-152 #1 pGLE-152 =& &
BTEMER TPA KR MERY LR

ARG LRI 4. e TPAERTF, M
X 9 7 WS ) B v IR e G pGLP-152 (1 45 i
i EC109, HXJEH 4 pGLE-152 1), AR 2
e pGLB-152 1. 5% 4t pGLB-152 WIAH L, #%
Y pGLP-152 B¢ pGLE-152 (1) EC109 £ J& 41 g 1t
FINT e R BT ), YIRS T (F K5,
P<0.01), 235y 5 Tk 3.03 Fl 2.40 fi5. {H 5 4
pGLP-152 W) 5% 4% pGLE-152 /) —# Mk, KH
WEZER (F %, P>0.05). 4£ TPA{EH N, AIxt
eI FH MG J) 5 A2 % 4 pGLE-152 ¥ (s i 4l
il EC109, HUZEHE Y pGLP-152 1), A 2%
Yt pGLB-152 [#). ¥4t pGLE-152 [#] EC109 £ & Ji%
A0 1 A 6 52 O 3= BN ) 5 e B pGLP-152 5(
pGLB-152 [ AH L, ¥ W E T e (F K, P<
0.01), 23435 Ttm 3.23 Ml 5.17 £ Ao, Hye
pGLP-152 (1) EC109 £ 5 4H i I AH X 58 't 35 i
J1 54 pGLB-152 HAHEG, 1% T mr (F K25,
P<<0.05), ZyJtE 1.60 5. XL 56 45 4o, 16
RBLN 2 TPA BB, NGAL (¥ )53 7 55 1
B RAEAE R, ARAR LG 5 ) fe LU 21 1 7E H
2.4 NGAL -152 ~ +84 XEZ#7E Y TPA R T
EUMERENTER

VAN T H ¥ PE (http:/www.gene-
regulation.com) # (] % £ AliBaba2.1, X} NGAL 5'
152 ~+84 X Bt 7L 11 TPA J N g v 41 K
LA 5000 3 A P 45 2 WKL 5. A5 NGAL 5" 3
—152~+84 X B BT G HAN P I LATAEA 9 MEAEIN

PIRIR AL TPA [N TGP, AHIXEE ST {E TPA
BN BRI AR NGAL iRk
0 B IE R PEAE H v 7 1 — 2P AR
2.5 pGLB RIIRERKFNBEMWESEE

pGLB-152. pGLB-140. pGLB-78. pGLB-59.
pGLB-50. pGLB-41. pGLB-37. pGLB-29 i
pGLB-10 “5k EH L E AL T, 76 PCR V1% € 3k 15
FH P& Ltk b, Wit Kpn I A1 Hind T XU D)
A 6 AT 9405 Wk P vt g P vk DA B AR e S 6 6 e 4 TR
WL 6. AN BN —, MU B 3 AT
R IR AR,

Y38 1k Wiy D) % 5 SR A3 10 4% T 411 pGLB-152.
pGLB-140.  pGLB-78. pGLB-59. pGLB-50.
pGLB-41. pGLB-37. pGLB-29 Hl pGLB-10 £ (£) 4}

40
2z 30
z
g
2
I
< 20
Q
2
[
B
=
Q
& 10

without TPA with TPA
Fig. 4 The comparison of TPA responsiveness among

transfected pGLB-152, pGLP-152 and pGLE-152 in EC109

esophageal cancer cells
The relative luciferase activity from cells transfected pGLE-152 and
pGLP-152 unstimulated with TPA was obviously increased by an
average of 2.40-fold and 3.03-fold, respectively, compared with that
from cells transfected pGLB-152 (F test, P < 0.01), but the comparison
between transfected pGLE-152 and pGLP-152 showed that their relative
luciferase activity did not obviously change each other (¥ test, P> 0.05).
A comparison of luciferase activities of whole cell extracts from EC109
cells among transfected pGLE-152, pGLB-152 and pGLP-152
stimulated with TPA showed that the pGLE-152 activity was obviously
higher than that of pGLB-152 and pGLP-152 by an average of 5.17-fold
and 3.23-fold, respectively (F test, P < 0.01). Moreover, The relative
luciferase activity from cells transfected pGLP-152 stimulated with TPA
was increased by an average of 1.60-fold, compared with that from cells
transfected pGLB-152 (F test, P < 0.05). In all cases, transfection and
analysis of relative luciferase activity were carried out based on the same
procedure as described in Figure 3. [J: pGLB-152, [7: pGLP-152, H:
pGLE-152.
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B, AU NCBI A 3L %4l PEHEAT BLAST — pGLB-152.  pGLB-140.  pGLB-78.  pGLB-59.
FE T e, SEURES T NGAL JP5Itbxt, —  pGLB-50. pGLB-41. pGLB-37. pGLB-29 i
B 100% , £ W] pGLB #R 4l K i& Bk pGLB-10 S5 pL L.

-152 -93

CTGTCTTGCCCAATCCTGACCAGGTGCAGAAATCTTGCCAAGTGTTTCCGCAGGAGTTGC

-92 -33
TGGCAATTGCCTCACATTCCTGGCCTTGGCAAAGAATGAATCAACCCACCCTAGATCCCA]
c-Jun Spl

32 +28
TAAATAIGGGCCACCCAGGTGAGCCTCTCACTCGCCACCTCCTCTTCCACCCCTGCCAGGC

Spl Spl Spl Spl Spl
+29 +84
CCAGCAGCCACCACAGCGCCTGCTTCCTCGGCCCTGAAATCATGCCCCTAGGTCTC

Spl Spl

Fig. 5 The sketch map for the putative TPA responsive elements in NGAL gene 5’
flanking —152~+84 region
A transcription start site (G, +1) , TATA box and TPA responsive elements that were identified by computer

analysis are shown in boldface, box and underlined and labeled, respectively.

pGLB-152 pGLB-140 pGLB-78 pGLB-59 pGLB-50 pGLB-41 pGLB-37 pGLB-29 pGLB-10 Marker

S N N N N N R B 0! K

s 300

HH-_-‘H—HH

-

i 200
L “S—] i

e e

e ® 100

Fig. 6 Identification of A series of pGLB-152 mutant constructs with nested deletions
The nested deletions digested with Kpn | and Hind Il were separated by 12% non-denaturing PAGE and stained with silver. The
remained fragments is —140 ~+84 (224 bp), —78 ~+84 (162 bp), —-59 ~+84 (143 bp), -50 ~+84 (134 bp), —41 ~+84 (125 bp),
-37 ~+84 (121 bp), 29 ~+84 (113 bp), —10~+84 (94 bp), respectively. Each construct is named according to the distance in
nucleotides of its upstream end from the transcription start site (+1).

2.6 pGLB RINBREHRKRABFTIEFER TPA P& AR 2 T pGLB £ 41 HoAl 5ok Al pGLB 4%

Rzt BAKF test, 29V Th w222 %, pGLB-152
MELT7 /W fE¥ A TPA AE 4T, pGLB-140 P9 Rl iORE 2 [) A R IA TG PEA B 8 2 57

pGLB-152 Fll pGLB-140 P F Ok ) 328 15 1 d52 15 »
YR T pGLB R 41 A FOR A pGLB 75 2044
Ftest, ZJ°F347F R 10.0 £5. pGLB-152 Fl pGLB-140
PRI IORE 2 18] A B3R IR 35 1 % A B 2 22 5. pGLB
FANHAd OB 2 [7) S5 pGLB ¥ 8 AH BRI 0
WA HEZR. E TPAEA&MHT,
pGLB-152 (1) 335 3% PF & =1, pGLB-140 3L X,

F test, pGLB-152 I3k 7% 1 /& pGLB-140 [ 1.4
. pGLB-78 )31k P 5 pGLB-59. pGLB-50.
pGLB-41. pGLB-37. pGLB-29. pGLB-10 Ll K&
pGLB ZFHARSE AR, AU 2 25 B W 3 F test
mTEE, QAP T 4.2 5. H G #E Z AT He
AT W B2 % (P>0.05). 7EH — R &1 R, 1
TPA 1EHI 5 %A1 TPA FE I A L2 A AH L, H
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4 pGLB-152 F1 pGLB-140 PiFl sk, 47 TPA 5
(1) 2 3 3 1 1) B T AT TPA {E IV F test,
pGLB-152 Fl pGLB-140 4 %] J& & 32 fi
(38.88/12.29) 1 2.0 1%(27.49/13.57). Lih&k HLMH,
NGAL J& 31~ DX 1 5 R 3 38 W 4% JeAF A T -152 ~
-60 X B, T HABL W) TPA WPk,

2.7 NGAL -152 ~ —60 [X EZ % 7 YRz 1E BB o 4
EYEERENITER

B8 AT 0L, #E NGAL 5"l 32X ~152~-60 [X
B FEAFAE 8 AN A T . IX ek
KIETEAH TPA [N 7 T 4R E

50
*
> 40F T
=
5 *¢
< [ 1]
2 30
]
B2
S
2 20+
o
=
=
~ 10f um T
[ 1] Jfjee um (1] (1] (1]
. “off 202 0o% 00% i ond opd
O O oL 00 00 oo OO
pGLB -152 -140 -78 -59 -50 —41 -37 -29 -10
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transfection and analysis of relative luciferase activity were carried out based on the same procedure as described in

Figure 3. [J: -TPA, OJ: +TPA.
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There are TPA Response Elements in —152 ~ —60 Position of
NGAL Gene 5’ Flanking Region in The Esophageal Cancer Cells EC109°

XU Li-Yan'?, LI En-Min¥", NIU Yong-Dong?, CAI Wei-Jia?,
YUAN Hua-Min?, CHANG Jing-Xia?, SHEN Zhong-Ying?, ZENG-Yi"

("Department of Virology and Pharmacology, College of Life Science and Bioengineering,
Beijing University of Technology, Beijing 100022,China;
PInstitute of Oncologic Pathology, Medical College of Shantou University, Shantou 515041, China;
Department of Biochemistry and Molecular Biology, Medical College of Shantou University, Shantou 515041, China)

Abstract Overexpression of the neutrophil gelatinase-associated lipocalin (VGAL) gene is related to malignant
transformation of human immortalized esophageal epithelial cell induced by 12-O-tetradecanoyl phorbol
13-acetate (TPA). However, the mechanisms of the transcriptional activation of this gene remain unclear. The
recent study indicated that there might be TPA response elements in the 5’ flanking promoter region and the
sequences surrounding it. In order to locate the position of TPA response elements, the NGAL fragments for
—152~+84, —140~+84, -78 ~+84, —-59~+84, -50~+84, —-41 ~+84, -37~+84, -29~+84 and —10~+84 were
obtained from esophageal cancer cells by PCR and nested deletion and cloned into pGL3-Basic (pGLB),

pGL3-Enhancer (pGLE) and pGL3-promoter (pGLP) vector which are luciferase reportors, respectively. The
constructed recombinant expression plasmids pGLB-152, pGLP-152, pGLE-152, pGLB-140, pGLB-78, pGLB-59,
pGLB-50, pGLB-41, pGLB-37, pGLB-29 and pGLB-10 were adopted to cotransfect with pRL-TK into EC109
esophageal cancer cells stimulated with TPA (5 wg/L) respectively or not. Relative luciferase activity of whole cell
extracts from cells was measured with Dual Luciferase Report Gene Assay System (DLR) to verify the position of
TPA response elements. Results showed that the TPA response elements of NGAL are located on —152 ~-60
region and have a strong response to TPA stimulation in the esophageal cancer cells. The analysis by
bioinformatics showed that the potential TPA responsive element in —152 ~—-60 position of NGAL is a new
sequence. This suggested that there is the structural character responding to TPA induction in the gene. These
results will help to clarify the molecular mechanisms of NGAL overexpression in malignant transformation of
human immortalized esophageal epithelial cell induced by TPA.

Key words neutrophil gelatinase-associated lipocalin gene, esophageal cancer cells, gene expression regulation,

TPA response element
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