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5% CO,, 37°C. H & 0.25% 8 & 1 f1 0.02%
EDTA HITHALIBIH AL, 34740 A AX.
1.2 ZEAREN

EC109 4 fa 3% 7% 222 75% W FEIT, I TPA
(Sigma-Aldrich 28 7] ) 4 K £ 5 ug/L 4k 42 1% 9%
6 h, ARG T BERDUZE ATk, Wk
g, PEHUZEA. Bradford e B TS .
1.3 BIKEBERZHSN

% FH] Roche 24 ] ) Dig Gel Shift Kit 3E47 Hi ¥k
1T HAZ5)) 43 BT (electrophoretic mobility shift assay,
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5" GGCAATTGCCAGCAACTCCTGCGGAA 73"
1 #e Dig Gel Shift Kit 1 W45, K45 s I 5055 55 4%
HIRIR K, HumErRid Bl 2R e 75 20 pul SR MiAA
AT, ZEAEH®EAET 20 mmol/L Hepes(pH 7.6),
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(NH,),SO, 0.2% Tween-20, 30 mmol/L KCI, 1 pl
Poly-d[I-C](1g/L), 1 pl poly L-lysine (0.1g/L) %
M H 30 min. 7E 0.5xTBE ) HL ¥k 2% ¥ 9,
6% A A2 ML 28 UM B i B TP, 4°C, 80V HLIK
100 min, RJGTE 4°C 400 mA £ T EEE1 % J2 Ju i
£, 120°C T4 30 min. S5 R PEBERR BEAR I 1Y
P PR E 30min, CSPD k27 Kk 6k K
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J. e R I R SEAZ PR P 41 4 . TRE-3,
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GTGTGT 3’, TRE-4, 5 ®GGCAATTGCCAGCA -

ACTCCTGCGGAA'GTGTGTGTGT 3, i Fil fif i
—EEMHEAUKER R EWRE, SRR S
J5, 95CARYE 5 min, L1284 A1 A 5 58 HOR K,
UK EARAES ], IEAUE DNA B TRE(TG)s. HoAk
aifr i BN . 20 mg B 45 A R
(20 mmol/L Hepes pH 7.6, 1 mmol/L EDTA pH 8.0,
I mmol/LL DTT, 10 mmol/L (NH,),SO,, 0.2%
Tween-20, 30 mmol/L KCH)H#ikE 42 25 ml, &3¢
FERARBLY 2.5 ml ) Sepharose-(AC)s £, [RIICE
HFIER, &I FL . {5 F1 K
YA 100 mmol/L PMSF 20 pl, 1 ul Poly-d[I-C]
(1 g/L), 1 ul poly L-lysine (0.1 g/L), 120.0 fmol
TRE(TG),, #HIEA G, W F 20 min, ff
TRE(TG)s J7 ¥ 5 1 & 11 (1 R 5 4% K1 T8 1
DNA- AW . SR Ja R i A i — SO8r 1A
RARFL A 1 ml [¥) Sepharose-(AC)s ¥, W H W
F2, 3f/1 0.1 mol/L Hepes-KOH ¥t/ M7 ¥ 42 3L 2k,
FHCE(W), B ) 23 0.2 mol/Ly 0.4 mol/L.
0.6 mol/L. 0.8 mol/L F11 1.0 mol/L NaCl f#J 0.1 mol/L
Hepes-KOH % 25 ml e/, JFWCBE&VEMZ 7. %
Al Ak B AT U280 AN Ot BETE I, Ui
0.5 ml/min, 7F 4°C F 52/

FEAN [F) 5 15 7 IR B (e i 4L 43 53 %3 F Amicon
Ultra-15 345 kE, 5000 go 4°CHELy, W4 E LA
FRZ) 250 wl, FRRFIX SR 47 W 53 ) %% 7% 2 Amicon
Ultra-4 %, 0 A 0.3 mol/L NaCl f#] 0.1 mol/L
Hepes-KOH 3 ml, 7500 g, 4°C &0y, R4 H 34
HRE A 0.3 mol/L. A5 I EMSA & Il Jir 3 A [+
R EE Ve AL 73 2B & A 5 S TR R e AH LA
[ EE 1R
1.6 SDS-PAGE 7 & &R 17

H 12% SDS-PAGE 43 &5 EMSA Fa; Il 21 {1 14 £
FYE 4l 7, SR )5 4% 1 Silver staining kit(GE 2
AT G, e H bR AR B IS O, AR
BB S B ORI e T BE 4Rl
1.7 MALDI-TOF-MS £ & 53

DI H AR A4, 6 B R E ARG IR
/A 7 347 MALDI-TOF-MS 4> #7. il Mascot %
il NCBI #dli 15, 45 6 A=A B 22 o M e
TPA N G456 ik # .
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Table 1 Primers used in RT-PCR

Name Sequence (5'— 3") Length of product/bp
C19-F GGTGTCGTGCGGTGGGAGTA 564
C19-R CCATCCCGAGGCTCAGTCAT
KLF10-F  GCGCTGTCATGTTTGTGGTA
KLF10-R ~ TCTTCACTTTCCGGTCTGTC o8
KLF15-F  CCCAGCTCCTGGTCAACATCC 50
KLF15-R  GGTTCAGGGCGCTTTCAGTT
YY1-F GGAATACCTGGCATTGACCT
YYI-R  CTCTTCTTTTCACTGGTTGTTTT 465
KIAA1949-F CAGCAGGAAGAGGAAGCAGT
KIAA1949-R CCCTATGTTGGAAGATGGTCA 018
RXRB-F  GCAGGAGTAGGAGCCATCTTTG 308
RXRB-R  GAGAAGCACCACGTCTGGGT
TDRDI-F  CCAATCACCTCTAGCCACCT
TDRDI-R  TAGCCTTTGCTGTTTCCTGT 7
FAMS4A-F  GTTCCTTTGGCTTGAGTGAC
FAMS54A-R GCTCAACCTTAAGTTGAGTTTA 663
GAPDH-F  GAAGGTGAAGGTCGGAGTC 226

GAPDH-R  GAAGATGGTGATGGGATTTC

R IR EC109 4 M 222 75%3 L, A
TPA B ZRSE 5 wg/L, 43 e TPA #1134 6 h
12 h. 24 h. 48 h F1JS TPA H| ¥ EC109 41 iy,
1% TRIZOL A £ (Invitrogen 23 7)) Ui W45, $2HL
&L RNA. HU 1 pg RNA FJH] Promega 2wl (1) )2 %
SR A A A cDNAL L 2 wl cDNA b Bk E AT
PCR W : 95°C 4 min; 94°C 30's, 50C 30 s,
72°C 30's, 35 MEH; 72°C 10 min; DL ZIE A
GAPDH Jyx) [, AT B e vk, R4k &%
Jefft, FluorChemTMIS-8900 % f% & S 1 .

2 % R
2.1 EC109 F757E NGAL E&E-107—~-82 XEg4E
a%ER

KA EMSA SERHF 5L, 78 BC109 41 gt
JE AL NGAL FEF-107~-82 [X Bt DNA 5%
TR P9 45 R A b TPA etk B 1 w]
W, a. EC109 40 kx4 WGt 5 NGAL HEA 5
B -107~-82 X Bt 5£ 4% 1R DNA J7 SR T ik
W12 1) DNA- 2 A E 544 (lane 3): b, 5L
N iE B [f) TPA i 5 EC109 40 g, o] DLAE [k
DNA- 1 & 1 5 & W4t B W 19 5 (lane 4); c. 7
EC109 41 AZ S BUIAT NGA L FE K -107~-82 [X B
HRERITYIRE RS, IR I RAR L

NGAL F#:[H-107~-82 X Bt 5 #% 1 1R DNA J¥ 51 4E
N sE eI, iR DNA- 28 A= SN 2k
(lane 2). &5 HARH, 706389 40 M b ASH B A7
TEEFMZER, GRS S NCA L KR
31 -107~-82 X B S5 #% 1% DNA J¥41, 11 HixX
Pl & I NIE BB L TPA 5 S

Probe —107/-82 o+ o+ o+
Competitor —107/-82 -+ - - ¢ 150 136.5
Nucleic extract -+ o+ - & M
TPA treated nucleic extract — - - + Z 100
1 5100f
Complex— —
[}
I3
IR
| - £
Free probe— ° . 0 066
1 2 3 4 1 2 3 4

Fig. 1 The interaction between the nucleic proteins from
EC109 cells and the —107~-82 segment of NGAL
promoter region by EMSA
1: Blank control. 2: Nucleic extracts from EC109 cells were incubated
with the Dig-labeled probe of NGA L promoter (-107 ~-82), Unlabeled
DNA sequence (-107~-82) as a competitor was added to determine the
specificity of proteins bound to the probe. 3: The nucleic proteins from
EC109 cells were bound to the Dig-labeled probe of the —107 ~-82
segment. 4: The Nucleic proteins from EC109 cells stimulated by 5 pg/L

TPA were bound to the Dig-labeled probe.

2.2 3K13 NGAL EE-107—-82 XEREEZEH

T3 DNA S5 12 A 25 3R 49 8¢ v 4l 1
NGAL FEN-107~-82 X Be & &5 # i 1, R fiiik
P Sk, FRRARRE R B AT, 561k TPA
P50 EC109 40 ff i it i B2 0d Sepharose-
(AC)s H:, USRI . MBI SR v L, i
AR KRN AR (K 2a), XA
NGAL FEK-107~-82 X Bt 55 % F7 R DNA )7 5145
LG EA.

H T 3K43 NGAL JE[K-107~-82 [X BL A% TR
DNA [FHIRE 4 G, EAef L b
L4 34 DNA %1 TRE(TG)s sEIR &, M E
—ENA], B TRE(TG)Y #EAEEY), KRG
1B Sepharose-(AC)s #1. 1T Sepharose-(AC);
FE_EHY (AC)s HuEn] LLY TRE(TG)s ERI(TG)s Bk
TAM S, ST LUl TRE(TG)Y # & A E A4
4 3| Sepharose-(AC)s £ I, )5 H 0.2~1.0 mol/L
B BT 28 B 7 Uk i W (E0.2M ~E1.0M) # 47 ¥k i Ak
. T TRE(TG)s H A RE W2 [ AEH Tk
WK, IE NGAL &R -107~-82 X Bty 7 45
HEREAMEIRR Y. WRINEESE 0, 76
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Fig. 2 The scanning graph of the absorbance in 280 nm
(a) The scanning graph of the nucleic proteins through the first
Sepharose-(AC)s column. (b) The scanning graph of eluting the second
Sepharose- (AC); column with 0.1mol/L Hepes-KOH containing from
0.2 mol/L to 1.0 mol/L NaCl. E0.2M and E0.4M represent eluting peak.

2.3 EMSA S #75E

h TS TR T S NGA L &
K-107~-82 X B34 1% DNA [pAl4s iz,
¥ E0.2M~EL.0M % ¥ i 2H 73 1647 EMSA 7347
ME 3 AL, 7E E0.2 M Al E0.4 M AR 24 3+
4 F1 5 JkIE DL T UH B DNA- R A i 7 4
T A AR PR 8 J5E 0 P K 2 Pk T A ) Bt P
XU, HEAZEE, B NGAL FEKH-107~-82 X
B 1 DNA P8 456 % E A i A2 7 T
E0.2 M Hl E0.4 M BEMi .

E1.OM E0.8M E0.6M E04M E0.2M

6pl 6l 2pl 62 W6 Wl 2pl6pl2pl C

Fig. 3 Analysis of the nucleic proteins bound to the
-107~-82 segment of NGAL promoter region by EMSA
The various eluants from the second sepharose- (AC); column were
incubated with the Dig-labeled probe (-107~-82), respectively. In lane
2, 4, 6 and 8 showed 2 pl eluants was incubated with the Dig-labeled
probe, while in lane 3, 5, 7, 9 and 70, 6 pl eluant was used. Lane 7/,
Nucleic extracts from EC109 cells stimulated by 5 pg/L TPA was added

as a control.

2.4 SDS-PAGE HAERKIESUE R TERERS

DL DNA S5 12 AT 40 46 U 25 R, )
E0.2M F1 E0.4M %5 3% i v v 1 £ 1 ot 41 73 kAT
12%SDS-PAGE HLUk 7 B, 4 2o A i i 1
M. A 4 0] UL, fE E0.2M A E0.4M i Wi 20 7%
WS 13 4R 6 R B R 1 Ry . T
E0.2 M/E0.4 M Vi & ¥ i i & 11 T 41 53 1) SDS-
PAGE HLUK 8 [ By w1 50 55 E0.2 M AT E0.4 M 1)
AL AR 2 0 s IR K B DA S A B 0,
JE AT IKFRE0E /i) B bR s oty , BRI 4 ks
Woh 47 B3 1 K E AT, E02M I 5 4,
E0.4M [1) 6 4.

NP F1 F2 W EO02M E0.4ME0.2/0.4 M ku

-+ ==

5

e

—97.0

—66.0

—45.0

—30.0

— 20.1

o — 144

Fig. 4 SDS-PAGE analysis of protein fractions

purified by Sepharose-(AC)s column
Protein fractions were loaded to an SDS polyacrylamide gel and stained
with silver. NP: Nucleic proteins; F1: Effluent from the first sepharose-
(AC);s column; F2: Effluent from the second sepharose-(AC)s column; W:
Washings from the second column; E0.2M, E0.4M represent different
fractions eluted with 0.1lmol/L Hepes-KOH containing 0.2 mol/L and
0.4 mol/L NaCl. The marker "+" represents protein bands selected to
perform MALDI-TOF-MS analysis.

25 BB AMHEZERRET

DI ik B AR 8 Al g AT IR m a0 o i, 4558
KW, A7 8 SR FI IR T R AT I IRFR AL
T, S W 5. dE L Mascot B4 2 1) NCBI
B, SR EFZBEARNIIGE. 5T iEX
N A R E A DL KA T L DNA A BAE A5
ZHNE, EHiEE 8 MEEART, I C19.
KIAA1949, TDRDI. RXR B. FAMS54A. KLF15.
KLF10 f1 YY-1, #£ M3 2 15k 3. 1 C19. KLF10
(KT L0 B33 R S T (a) R (b).




2008; 35 (6) BEEE: NGAL EFFE TPA RETHEEERNAR *665°

N
<
(a) D8
8
100- @
90-
g
(=3
80- I N
n =2
70~ g “
(=)} o
© Q
E 9
= 2 t & 35
g s | |2 § = 2
= ~ 0 <N P 2
40- 8 g E =
S % 1
30 S = "
= ool 8 -
20- 12 PSS 8 2 v 2g oy
> Ehis 2 3 oz a2
10- T3t E 9 ¢ S m ¥
— 2 S ~ E S L
‘ LLs @ ol N IN o\l ;
799.0 1441.8 2084.6 2727.4
m/z
o0
2 g
A
() c e
100 =
90| 3
80~ F o
! © &
L ] o + = ~
0 HE o =% 3
o — RN NN ®
S 0 QuHze ol B
2 < X — = 1 “ ~ 2o
G w AP - 2 ¢ |2 8 - =
s 50t S.ollHl | S [T T =
2 G| |H Dlx 9 g = © o~ v
= o S| IHG [ © i g 2 o S e 00 -
40~ i FE g 22| % XS < @
S |HIKSH S S-S 22 4
= Bl 3|1~ 12 2% =
RIVI I il q n % : °j o
| | i l © — <
20, 1 ' il | ,
10}
0 L L 1
799.0 1441.8 2084.6 27274
mlz
Fig. 5 Analysis of proteins bound to TRE (TG)s by MALDI-TOF-MS
(a) C19; (b) KLF10.
Table 2 The selected proteins interacted with TPA response element of NGAL
Name Abbreviation Protein 1D Amino acid Protein mass /ku  Peptides matched
Uncharacterized protein C19 or f21 C19 2i[73620663 679 75311 17
Protein KIAA1949 KIAA1949 2i|68052323 613 67.902 17
Tudor domain-containing protein 1 TDRD1 2i|17368689 1189 86.707 14
Retinoid X receptor beta RXRpB gi|1350911 533 56.886 13
Protein FAMS4A FAMS4A 2i[56404526 385 43.357 11
(DUF729 domain-containing protein 1)
Krueppel-like factor 10 KLF10 2i|11387050 480 52.521 3
Krueppel-like factor 15 KLF15 2i|20138787 416 43.964 3
YY1 (Yin and yang 1) YY1 2i[3915889 414 44.685 3

Transcriptional repressor protein
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Table 3 The structure and function of the selected proteins interacted with TPA response element of NGAL

Gene Ch. Domain and function

c19 19p13.3

Localization

Cytoplasm, nucleus” C19 protein contains a HMG-1/Y domain, which bind preferentially to the minor
groove of AT-rich regions in double-stranded DNA. It is suggested that this protein
could regulate gene expression.”

KIAA1949 6p21.3 Cytoplasm, nucleus " The KIAA1949 protein contains a TON-B BOX domain and Proline-rich region at
C-terminal end, the N-terminus consists of a FMT domain-like region, the
C-terminus may have protein-binding ability.?

TDRD1 10g25.3 Cytoplasm, nucleus " TDRDI1 belongs to RNA-binding protein super-family, contains 4 Tudor domains
and a zinc finger MYOD domain, the function of these domains are unknown.”
FAMS4A 6q23.3 Cytoplasm, nucleus " FAMS4A contains SCAN domain, Spectrin repeat region and unknown function
DUF729 domain. A number of C,Hyzinc finger proteins contain the highly
conserved SCAN domain, This domain may play an important role in the assembly
and function of this newly defined subclass of transcriptional regulators. ?

RXRB 6p21.3 Nucleus RXRP is a member of nuclear receptor, have a variable N-terminal domain (A/B
domain), a highly conserved DBD (DNA binding domain), a nonconserved hinge
and a moderately conserved C-terminus including the LBD(ligand binding domain).
The DBD consists of two Cysteine-rich zinc-finger motifs through which nuclear
receptors bind to specific DNA sequences (AGGTCA/GGTTCA). RXRB forms
homodimers or heterodimers with the retinoic acid, thyroid hormone, and vitamin D
receptors, increasing both DNA binding and transcriptional function on their
respective response elements.

KLF10 8q22.2 Cytoplasm, nucleus KLF10 belongs to the Kriippel-like family, and is a new member of Sp1-like protein
family. The protein contains a 3 zinc finger, Spl-like DNA binding domain and
several proline-rich Src homology-3 (SH3) binding domains at the C-terminal end,
which bind to GC rich Spl-like sequences to regulate gene transcription. KLF10 play
an important role in cell proliferation and apoptosis.

KLF15 3q21.3 Nucleus KLF15 is one of the members of the Kriippel-like family and homologous to KLF10,
the protein, as a key regulator of gene expression, can bind to GA element of target
genes. It plays a critical role in cell growth and differentiation.

YY1 14q32 Cytoplasm, nucleus YY1 belongs to GLI-Kriippel-like transcription factors family, the protein contains
acid N-terminal region and 4 C2H2 zinc finger at the C-terminal end. YY1 could not
only regulate the expression of other genes, such as: c-fos, c-myc, surfl, surf2, et al,
but as a co-activator could interact with some transcription factors (CREB, Jun,
Myb, Fos, MyoD, Spl). YY! play fundamental role in embryogenesis,
differentiation, replication, and cellular proliferation »ia direct and indirect activation

or repression.

D http:// wolfpsort. org. ? Predictprotein and Inter Proscan.

EC109 i #)47 £ik, HEEHAIIAR: b. Eill
B VK A ) OK BEAE &K BL, C19. KIAA1949.

2.6 RT-PCR M 1%L E B mIBEEFKIEHTPA
KRz

H TR Bk 8 AN R T g g S R B
JE 40 EC109 I R IA 1 DL & L TPA e bk, W
FHAHXS 52 & RT-PCRVEMIE T TPA HIJEAS [F] I [H]
R R g A 3 PRI R e koK AR .
6 M UL: a. 8 AN I PRl 4 i 5 DRI 7 i 4

TDRDI1. RXR beta Al KLF15 45 5 A fith 1 K] ) 4
SR — 3 1) TPA Nk, BE# TPA 5 5 [H]
M, AR RS RGBS, .
FAMS54A. KLF10 f1 YY1 %5 3 ANJE 55 55 oK I
1) TPA J W1k
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Fig. 6 The TPA-induced expressions of the selected genes were detected by
RT-PCR in EC109 cells following TPA stimulation

There are two parts in every picture, the top panel is the agarose gel electrophoresis of PCR product and the bottom panel is the

analysis of gray scale.
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Study of New TPA Response Element Binding Proteins of NGAL Gene’

MENG Ling-Ying", MIAO Cheng-Gui?”, DU Ze-Peng?, CAI Wei-Jia”, XU Li-Yan""™, LI En-Min?"™"
(" Department 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 The previous studies have showed that neutrophil gelatinase-associated lipocalin (NGAL) was
overexpressed in the progress of human esophageal epithelial cells and novel 12-0O-tetradecanoyl phorbol-13-
acetate (TPA) response elements (TRE) might be located on the —152 ~—-60 position of the 5" flanking region of
the promoter. However, the nucleic proteins bound to the elements have not been identified. In present study, the
TRE binding-proteins from EC109 cells following TPA induction were purified by oligonucleotide trapping DNA
affinity chromatograph, further separated by SDS-PAGE and stained with silver staining. And then the protein
bands were subsequently identified by MALDI-TOF-MS and the resulting spectra were searched to NCBI protein
data bank through Mascot. C19, KIAA1949, TDRD1, RXRB, FAM54A, KLF15, KLF10 and YY-1 eight proteins
were identified according to their function, localization and molecular mass. Finally, RT-PCR was performed to
determine the TPA responsiveness of these nucleic proteins. Results showed that C19, KIAA1949, TDRD1, RXRB
and KLF15 proteins have the obvious TPA responsiveness in the transcription level. The results suggest these

proteins might respond the stimulation of TPA and regulate the expression of NGA L in EC109 cells.

Key words NGAL gene, oligonucleotide trapping DNA affinity chromatograph, MALDI-TOF-MS, TPA
response element, TPA response element binding proteins, TPA responsiveness
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