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(pGLB) # pRL-TK & H Promega A w (Madison,
WI, USA). DL ezrin ZEDH 5/ 31X ik B 8K 7 51 A
i 5 FE A S 31 19 JORL pGLB-hE (-1 759/+134).

pGLB-hE (-1 324/+134).  pGLB-hE (-696/ +134).

pGLB-hE(-213/+134). pGLB-hE(-87/+134). pGLB-
hE(=32/+134) H il Sk K 2% B2 2% B e Jod BRATE 5T =5 44
i, 7r pGLB )2 K HU9 St 2 M 15 BRI L 20l
W B ezrin 1 =1 759/ +134. -1 324/ +134. —696/
+134. -213/+134. —87/+134. -32/+134 F B (ezrin
BE D B R IR A € U+, B PR A AL AT

+135). DL ezrin FEDA 5700 R IX A7 S5 741 45
5 a3 7 1 i KL pGLB-hE (-87/ +134)Sm,
pGLB-hE (-87/ +134)Sd. pGLB-hE (-87/ +134)Am.
pGLB-hE(-87/+134)Ad H1 pGLB-hE(-87/+134)SAm
R Sk K2 B 2 o B JRg 9 BRAT I S M4, ezrin 3
[K —87/-46 B £ T 7 41| S fr i 578 P 41 W3R 1.
c-Fos HlI c-Jun FRiEZ 4K pcDNA3-c-Jun 1 pcDNA3-
c-Fos HILISk K 2% = 24 Bt R s B 90 S5 4 1, 2
TEZAR pcDNA3 |73 7 1% c-Fos 1 c-Jun [ 5¢ %
i .

Table 1 Site-directed mutagenesis plasmids

Plasmid name

ezrin gene —87/-46 sequences (5'— 3”) Notes

pGLB-hE(-87/+134)

GCCCGCAGTGCTIGGGCGGGGCGCTGACTCACCCGGGCCCGGG

Wild type

pGLB-hE(-87/+134)Sm
pGLB-hE(-87/+134)Sd

pGLB-hE(-87/+134)Am
pGLB-hE(-87/+134)Ad

GCCCGCAGTGCTAATATTTGCGCTGACTCACCCGGGCCCGGG
GCCCGCAGTGCTGCGCTGACTCACCCGGGCCCGGG
GCCCGCAGTGCTGGGCGGGGCGCETEGGATCCCGGGCCCGGG
GCCCGCAGTGCTGGGCGGGGCGCCCCGGGCCCGGG
pGLB-hE(-87/+134)SAm GCCCGCAGTGCTAATATTTGCGCGTCGGATCCCGGGCCCGGG

Sp1 site mutation

Sp1 site deletion

AP-1 site mutation

AP-1 site deletion

Sp1 and AP-1 sites mutation

Sp1 binding sites (-75/-69) framed; AP-1 binding sites (-64/-58) underlined; Mutation sites shadowed.

1.2 ‘RS HREIES

Jiti 95 A0 OBk AS49 T8 1 b B R 27 Bt it 40 i
FE . 4l M A T 10% /N 2 1L 7 1Y) DMEM 5% 9% A&
(Invitrogen A ) HEE LK. 5 0.25% B 4 1
B A 0.02% EDTA AL b an e, AT A AR8s
Fe. KT RGN AN, K a0 MR T 96 FLAH Y
B IR Ek 6 LA s IR, A RIEA R A
50%~ 80%IKf, 1] FH T JBURLIGE IS 4 B S
1.3 BEETEES

BT 96 FLEE TR 40 I F T X0 % il
SRR . SRR I E S . 22 EB
(Qiagen 7~ &) FURLFEHGA R S H $24t) % pGLB LL K
B ezrin HER 5 X P4 I A pGLB TR i BE
£ 100 mg/L, WSHFR pRL-TK Fi%E 4 20 mg/L,
R H pGLB M2 pGLB Jitki) 55 pRL-TK #%
500 1A, B 1pg: 0.02 pg. KD 7Rk
f& CMV-Spl. pcDNA3-c-Jun. pcDNA3-c-Fos Fl1%}
HETORE pcDNA3 HI 22 i EB #2100 mg/L, R
P SER T E RN 2 FRS pRL-TK VRS b
WL TR B I A YO0 BB 22 I Superfect % 4 i 71
(Qiagen, Mainz, Germany) Ui BHIFT. FE4% 5 4k S ks
7% 48 h, WOIRANML. BRALIZRFE S 3 A PAT IR
1L, HZADHAT 3 IRET L.

BT 6 FLEFFRMR T 141 i FH T Western blot
R, R R IA Bk CMV-Spl. pcDNA3-
c-Jun. pcDNA3-c-Fos 5l 6} FE 5 ki pcDNA3 43 51l [
NG AS49 A0t BEALAE AL TR 6 ng, G
JTARSERESE 48 h, IR 4N .

1.4 FURKEZBEEERN R FITFE D

9 s 22 TS P AT WU 2 BN ' 25 R 2 B A
M RS EEAE T, 7E TD20/20 1 i 13k
1T, A4 TD20/20 B MR TFBC 1 BTk 5
5 2 2 G A TR AR 58 0 SRR P (i K U 3R
Bl / 3B 9¢ 6 E ), LLEARR E 4L pGLB JFki ik
L LR A B T R SR . A AL SE I R T
(x+s). W H SPSS 13.0 # £ (SPSS, Chicago, IL,
USA) X #5415 56 F i 2 7] 2 5 A7 10 35 1 22 S EAT
1 K5, P<0.05 RonZEREE.

1.5 BEKEBELE5 #i(electrophoretic mobility
shift assay, EMSA)

A549 Y HuAZ A ISR S Ok [11]. it
BN ezrin DR 5" 3 X S SEAZ Y R A L AR
JPA (3 2). Xk DNA J7 411 & O ERE bR id 2
H DIG Gel Shift Kit #:4EF- 14T (Roche, Mannheim,
Germany). 5~ 10 wg A549 41 A% & (1 32 B4 sk
0.2~0.3 pg A HE T (rhSpl B¢ rhAP1, Promega A
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H]) 5 kRid DNA FREFE 20 wl N (20 mmol/L
Hepes pH 7.9, 1 mmol/L EDTA pH 8.0, 1 mmol/L
DTT, 10 mmol/L (NH,),SO,, 0.2% Tween-20 (w/v),
30 mmol/L KCI, 1 pg poly[d(I-C)], 0.1 wg poly
L-lysine) HF &3 NI A 30 min.  [AII, AR i
R, IMARER I S B IR AU e e b
e, IINERERET A 125 f5. XFT Spl 45 AR
Wior#r, Frid DNA S5 5 ANRIR DGR 2R A

(mithramycin A, MMA) 7£ 4C 1 & 1 h J5 I .
W RIIRGYIAE 6% AF 28 P 5 TR M I i e i |
4°C . 80V HiJk 100 min, HL¥KZE M A 0.5xTBE.
HIVKEE T, eI A% 2 iy I A 1) JE i L.
3% N 2 [ DIG Gel Shift Kit #1E M7, T
%1% & 4t FluorChem TMIS-8900 (Alpha Innotech,
USA) Hb 22 %% 1 h kI DNA- B 5 S A9
TERG TS HT K EEAR.

Table 2 Oligonucleotide sequences for EMSA

Probe name Sequences

Notes

Probe W

" GCCCGCAGTGCTIGGGCGGGGCGCTGACTCACCCGGGCCCGGG 3’

Probe S " GCCCGCAGTGCTIGGGCGGGGCGC 3’

" CGGGCGTCACGAICCCGCCOCGCG 57
" GCGCTGACTCACCCGGGCCCGGG 37

" CGCGACTGAGTGGGCCCGGGCCC 5!

Probe A

Probe Sd

Probe Ad

" GCCCGCAGTGCTGCGCTGACTCACCCGGGCCCGGG 37
CGGGCGTCACGACGCGACTGAGTGGGCCCGGGLCC 5!
" GCCCGCAGTGCTGGGCGGGGCGCCCCGGGCCCGGG 3
" CGGGCGTCACGAICCCGCCACGCGGGGCCCGGGCCC 5

Wild type, ezrin —87/-46 sequence

" CGGGCGTCACGAICCCGCCOCGCGACTGAGTGGGCCCGGGCCC 5’

Wild type, ezrin —87/-65 sequence

Wild type, ezrin —68/-46 sequence

Sp1 site deletion, ezrin —87/-46 sequence

AP-1 site deletion, ezrin —87/-46 sequence

Probe Sm

Probe Am

5
3
5
3
5
3
5
3
5
3
5
3
5
3

" GCCCGCAGTGCTAATATTTIGCGCTGACTCACCCGGGCCCGGG 3’

" CGGGCGTCACGATTATAAACGCGACTGAGTGGGCCCGGGCCC 5!
" GCCCGCAGTGCTGGGCGGGGCGCETEGEATCCCGGGCCCGGG 3’
" CGGGCGTCACGAICCCGCCCCGCGEAGEECTAGGGCCCGGGCCC 5

Sp1 site mutation, ezrin —87/-46 sequence

AP-1 site mutation, ezrin —87/-46 sequence

Sp1 binding sites (-75/-69) framed; AP-1 binding sites (-64/-58) underlined; Mutation sites shadowed.

1.6 Western blot 54
FEHL AS49 4 i e, WE A S .

20 wg 40 M5 B R U EAT 12% SDS- 2R TR 445 Tk
Jli Hk Ji FELYK % A 1 T HL 5 22 PVDF B (pore size
0.45 wm, Millipore, Billerica, MA, USA) I, 5% /i
fG @y Ky £ M1 1 h, n AN — $T Ezrin Ab-1 (3C12,
Mouse Mab MS-661-P, NeoMarkers, Fremont, CA,
USA), R 3¢ B BU #& Spl (ab58199, Abcam,
Cambridge, UK), % $iL ¥ c-Jun (H-79, sc-1694,
Santa Cruz, CA, USA), i Hik c-Fos (sc-52, Santa
Cruz) B¢ %57 [ HT 44 B-actin (R 1gG1 [A1 B, Tops
AC-15, Sigma-Aldrich, St. Louis, MO, USA), = i
B E 1 h. #%J5H PBST (0.01 mol/L, pH 7.2~ 7.4,
0.05% Tween 20) ¥t 2 ¥, PBS ¥t 1 ¥; FRIIARS
W 1) P F TR 1gG-HRP (sc-2031, Santa Cruz) 5%
EPr R IgG-HRP (sc-2030, Santa Cruz), =L &
1h, F PBST ¥ 2 ¥, PBS ¥t 1 ¥k; /oA
Western blotting 14 %% & J ik 7] (sc-2048, Santa
Cruz), T FluorChem TMIS-8900 1% % 48 it 17 1k

G IS K E 3 AT
2 %% =S

21 eyin HEESMEGFEERBTFXMEKXBH
FX

4 ik pGLB-hE (-1 759/+134). pGLB-hE
(-1 324/+134). pGLB-hE (-696/+134). pGLB-hE
(=213/+134). pGLB-hE(-87/+134) fl pGLB-hE(-32/
+134) DL ezrin FEH 5" A K E DNA J7 41 AR
HER BT, KX L RS il N S EOTORE
pRL-TK JL#E 4% A549 4iffa, K WIAH T 5% 6 22 G
PE. iR IE 1, ezrin FE —1 324/4134 J7 Be RN
R R K S ME, —87/+134 & R FE A HE 3%
PERI IR B, ezrin JEPR 570N 321X )3 51) A -1 324
B 2696 I8, 3 51 g FEARL 75%, M
—87 i F) =32 W, JA B PRI LT e Ak
%K. H-696/+134 LI, M1 500 B Gk K
BE-213/+134 F1-87/+134 AT A 8 16 s i 1k =
ARFER. XU, 7 AS49 UL, ezrin FEH
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-1 324/-696 HLAG R EREEN, &A1
P4, -87/+134 AT ezrin FEKIEA)H B T IX F4),
1M—-87/=32 M A FEA S Sy P 4% .

150} ]

100 |

50

Relative luciferase activity/%
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0

Fig. 1 Localization of transcriptional regulatory region
of the human ezrin 5'-flanking region

pGLB or recombinant pGLB constructs containing different length of
ezrin gene 5’ -flanking region were cotransfected with pRL-TK into
A549 cells. Luciferase activity was normalized to Renilla luciferase
activity and then shown relative to that of pGLB-hE(-1 759/+134),
which was given the value 100%. Each value was plotted as x + s. The
data are representative of at least 3 independent experiments.
Transfections were carried out in triplicate for each experiment. The
asterisks (*) indicate that either deletion mutagenesis of human ezrin
gene 5'-flanking sequences significantly reduced luciferase expression in
A549 cells, where ** indicates P < 0.01. /: pGLB; 2: pGLB-hE (-32/
+134); 3: pGLB-hE(-87/+134); 4: pGLB-hE(-213/+134); 5: pGLB-hE
(—696/+134); 6: pGLB-hE(-1 324/+134); 7: pGLB-hE(-1 759/+134).

22 Spl EEGLE (-75/-69) 1 AP-1 &L
(—64/-58) AT ezrin B E B AR RIEMERIKFENR
XAEA TH

) HY % s P F 0N AR P hitp://www.gene-
regulation.com/pub/programs/alibaba2 X ezrin &
FEARB SR TEREX (-87/-32 F41) HEATHE SR IN 1
SEAAL AT, AR, X ISR 2 AN R
T4 G AL s, b -75/-69 (GGGCGGG)
e R P Spl I 4 g B AL, —64/ =58
(TGACTCA) A ¥ sk K AP-1 [ & L85 5 R
¥ & 47 Spl A AP-1 7 £ 1) Jii B pGLB-hE (-87/
+134). Spl 47 115848 ki pGLB-hE(-87/+134)Sm.
Sp1 A7 s MR JFokL pGLB-hE(-87/+134)Sd. AP-1 £
FURAR JFURL pGLB-hE(-87/+134)Am. AP-1 177 /i M
k4 5Ok pGLB-hE(-87/+134)Ad LA KX Sp1 F1 AP-1 P
A7 35 ) I 5828 JFURE pGLB-hE(-87/+134)SAm 43 %] 5
N2 BUTORL pRL-TK HLA5 38 2 AS49 dh i, A5l
FHXT P HE MR, &5 R 2, AS49 41w,
5 [R5 4 Spl Al AP-1 7 f5 i) 5 ki pGLB-hE

(-87/+134) FHLL, F S AR 5 M BR Spl A7 £ 5k
AP-1 {7 S5 6 ZRBEIG 1k PRI Y 50%, A7 1 [+
IS} 5 A A T M AR 2 90%, 53 T AR BLEE ¢
W PEFORE pGLB-hE(=32/+134) /K F-. XU, 7
AS549 41 ffarf, Spl A% gL (=75/-69) Fl AP-1 47 s
(—64/-58) A HE ezrin B PR FE AL S5 175 1 1) 4 T
SAEFH IO, ST TR ezrin FERIIEAR L TG
P [ 45 L.
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Fig. 2 Identification of key transcriptional regulatory
elements within the ezrin basal promoter region
pGLB-hE(-87/+134) or site-directed mutagenesis constructs were
cotransfected with pRL-TK into A549 cells. Luciferase activity was
normalized to Renilla luciferase activity and then shown relative to that
of pGLB-hE(-87/+134), which was given the value 100%. Each value
was plotted as x + 5. The data are representative of at least 3 independent
experiments. Transfections were carried out in triplicate for each
experiment. The asterisks (*) indicate that site-directed mutagenesis of
human ezrin gene 5’'-flanking sequences significantly reduced luciferase
expression in A549 cells, where ** indicates P < 0.01. /: pGLB;
2: pGLB-hE (-32/ +134); 3: pGLB-hE (-87/ +134)SAm; 4: pGLB-hE
(-87/+134)Ad; 5: pGLB-hE(-87/+134)Am; 6: pGLB-hE (-87/+134)Sd;

7: pGLB-hE(-87/+134)Sm; 8: pGLB-hE(-87/+134).

23 exin EREXBINXNIEATHFIES A549
A% E AR BB S & AL

K EMSA SZIOWFITRfiE, 76 AS49 41 2
AT ML B 5 &7 Spl A7 s 81 AP-1 {7 &%
(1) ezrin FER P HIAHE &, G5 R WK 3. K3 0]
Wi a. AS49 4 iz S RV BE Y 5 ezrin BEIA
ff)-87/-46 ¥ %1 (Probe W, & Spl 17 s5 Fl AP-1 47,
ROTE M 45 D] 211 DNA- #Z8 A =25 (E 3-2),
55_87/-65 [ 41 (Probe S, & Spl 47 ) F1-68/-46
J¥41 (Probe A, & AP-1 47 55) 73 BT Bk — 45 W1 6k 1)
DNA- #ZEHE G (K 34, 6): b. fE8H
A549 A MIRZ R BRI SERZATIR P SR B IR G )
L AR Y (R R bRAC SRR T R 7SI E R S 4 Pk
5, &5 FR I I DNA- 8 VR A Y07 ks ok
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MK (K 3-3,5, 7). HILATW, feffrmdaniirb e @ Probe W
FAAEERFZE N, R R S 5 ezrin Bk Mithramycin AumollL) s
N S — — '3 120
BB FEL TG 0 DNA FESUA S 4. 535, Comploc T~ £ 100
£j Probe W(42 bp) #HLL#, Probe S(23 bp) il Probe A Ei gg
SO w3 NI =3
(23 bp) Jr B, HUKGHEER, fERIRIT CF 5 40
N Z 20
AN EIiE B PREE (FE] 3-4~7). Free probe— £
& 1 2 3 4
(b) Probe Sd
Nuclear extract - + + + + + + Mithramyecin A(jumol/L) S
Probe W W W S S A A 5120
Specific competitor - - W - S - A1 Complex A— A q E 100
Complex— ‘ ) ; v E 80
Complex— } ‘ & % 4618
LILICE £ =
Free probe— d = 0
1 2 3 & 1 2 3 4
© ProbeAd + + + +
Mithramycin A(wmol/L) 0 0.1 1 10 §
Free probe— » 2 120
Complex B— 5100
1 2 3 4 5 6 7 = 80
, N
Fig. 3 Binding activity of nuclear extracts from A549 2 20
cells to ezrin basal transcriptional regulatory region Free probe— [N < 0
] 2 3 4 = 1 2 3 4

Nuclear extracts prepared from AS549 cells were incubated with
DIG-ddUTP labeled DNA probes (lane /~ 3: Probe W; lane 4, 5: Probe
S; lane 6, 7: Probe A) at room temperature for 30 min. 125 fold molar
excess unlabeled oligonucleotides (lane 3: W; lane 5: S; lane 7: A) were
used as specific competitors, respectively. The DNA-protein complexes
and free probes were marked by arrows.

24 NIEBE A WH AS49 ARZERS ezrin &
H& Spl LmFIIRES

H MR T A (MMA) y Spl HF 5 24 1k 2% BH W
7, ] BHWrEE IR 15 DNA 81 B Spl A7 1)
g5 . 16 EMSA Jx N AER Z i NS [) 9 BE (1)
MMA, Kl MMA %} DNA- ¥ 2 &Y% i
. 45REOR: a. AS49 AU S ST Spl
{7 55 AT AP-1 A7 25 () T 22 T ¥R %L (Probe W) TE i 2
Z U2 1Y DNA- % E A E A4, MMA I8 4&
W T TERG T HXAIHE B MMA WK
Mk (¥ 4a)s b, UERENIER Spl A7 si. PRE AP-1
{7 &5 (Probe Sd) I}, JJEf— 4B W11 DNA- # 4
HEAW A, EEY A KRR MMA iR E
s (] 4b); o AEREMMER AP-1 46755 PRE Spl
{7 55 (Probe Ad) I, JE R —45#] &[] DNA- B8 1
HHEWH B, MMA 59 B B R ATIRE
e (K 4c). U, K d4a PIORAY T AIE 4c
FE AW B MBS Spl 7 251 K.

Fig. 4 Effect of mithramycin A on nuclear extracts from
A549 cells binding to ezrin gene —87/-46 sequence
Increasing concentrations of mithramycin A (0.1, 1, or 10 wmol/L) were
preincubated with Probe W (a), Probe Sd (b) or Probe Ad (c) for 1 h at
4C before being added to EMSA reaction mixture. The DNA-protein
complexes and free probes were marked by arrows. (a) l: Complex [ ;

O: Complex II . (b) H: Complex A. (c) l: Complex B.

2.5 ELHZEHA rhSpl A rhAP-1(c-Jun)5 Spl i 5
AP I BmpESEFIERN

HEAH I thSpl 2R IR 8 R E RA A R
SO i FIA N Spl 4Kk R T i Alih I B
F1 5 41 [ thAP-1 (c-Jun) J& F K AT i
KN c-Jun S5 H6 LR T 4 B 44k 1R B 1 5. rhSpl
H1 thAP-1 (c-Jun) AJAREF K 1~ Spl F c-Jun B
iT &4 DNA- 8 F 45 & SE 5% . FIH thSpl
thAP-1 (c-Jun) K& M ezrin 5& KL Spl 45 & 47 &1
(=75/-69) Fl AP-1 454 7 1 (—64/-58) 5 ¥ s A 1
Spl Fl c-Jun [ 45 A 3G MEA 45 A ik, SR
K5, rhSpl AEWS 5 Spl &5 A A I iy A Y
£l Probe W 445 JE it B 7id Complex A (1] 5-1),
M5 A Spl 45607 s (1) 54 B HR L Probe Sm A
REJE iy B Al (B 5-2), 28{lHh, rhAP-1 e 5 &
A AP-1 45547 5 1 B A R E Probe W &5 5T 1k
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i B Complex B (€ 5-3), M5 AN AP-1 45540
FU AR G5 Probe Am AN BETE s B 15 (&1 5-4).

AL, ezrin B DA 1K) O B M4 HY oA Spl A7 s A

AP-1 {7 53 BE 08 73 ks 57 VML 25 5 e s DY Spl A
AP-1.

Protein rhSpl rhAP-1

Probe W Sm W Am

Complex A—

Complex B — u
°\

181
- !
Free probe —
1 2

Fig. 5 Binding activity of rhSp1 and rhAP-1 (c-Jun)
with the ezrin gene —87/-46 sequence
0.2~ 0.3 pg recombinant protein rthSp1 or thAP-1 (c-Jun) was incubated
with Probe W (wild-type), Sm (Spl site mutation) or Am (AP-1 site
mutation) and then was analyzed by EMSAs.

3 4

~
(S
~
w2
(=
(=]
T

pGLB-hE(-87/+134)

200

—

(=

(=)
T

Relative luciferase activity/%

0
pcDNA3(ng) 300 150 - 150 - 150 -
CMV-Spl(ng) - 150300 - - -
pcDNA3-c-Jun(ng) - - - 150300 - -
pcDNA3-c-Fos(ng) - - - - - 150300

(©) 300 |

pGLB-hE(-87/+134)Am

200 |

100 |

Relative luciferase activity/%

0
pcDNA3(ng) 300 150 - 150 - 150 -
CMV-Spl(ng) - 150300 - - - -
pcDNA3-c-Jun(ng) - - - 150300 - -
pcDNA3-c-Fos(ng) - - - - - 150300

2.6 %XEF Spl. c-Jun. c-Fos ¥ ezrin
KR FRIEER
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Fig. 6 Effect of transient expression of Spl, c-Jun, or c-Fos on the human ezrir basal transcriptional activity in A549 cells
Constructs pGLB-hE(-87/+134) (a, d), pGLB-hE(-87/+134)Sm (b), or pGLB-hE(-87/+134)Am (c) were cotransfected into A549 cells with pRL-TK
and the indicated amounts of pcDNA3, CMV-Spl, pcDNA3-c-Jun or pcDNA3-c-Fos. Luciferase activity was normalized to Renilla luciferase activity
and then shown relative to that of pGLB-hE(-87/+134) (a, d), pGLB-hE(-87/+134)Sm (b), or pGLB-hE(-87/+134)Am (c) in response to pcDNA3,
which was given the value 100%. Each value was plotted as x + s. The data are representative of at least 3 independent experiments. Transfections were
carried out in triplicate for each experiment. The asterisks (*) indicate that transient expression of Spl, c-Jun, and/or c-Fos significantly increased
human ezrin basal promoter-directed luciferase expression in A549 cells, where * and **indicate P < 0.05 and P <0.01, respectively.
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Fig. 7 Transient expression of Spl, c-Jun or c-Fos
up-regulates Ezrin expression in A549 cells
A549 cells were transfected with the transcription factor expression
vectors pcDNA3, CMV-Spl, pcDNA3-c-Jun or pcDNA3-c-Fos. Total
protein from A549 cells was collected and analyzed by Western blotting
using 20 p.g protein per lane. 3-Actin is shown as a loading control. Fold

change in Ezrin indicates the ratio of optical density of Ezrin to -actin.
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Identification of Elements and Transcription Factors for ezrin
Basal Transcriptional Activity in Lung Cancer Cells
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Abstract It has been found that Ezrin is aberrantly expressed in some carcinomas and there is a relationship
between the high level of Ezrin expression and metastatic potential of carcinomas. However, the molecular
mechanisms underlying the regulation of the human ezrin gene transcription are not well understood.
Transcriptional regulation regions of the human ezrin gene were examined by linking 5’ -deletion mutants and
site-directed mutagenesis of the 5’-flanking region to a luciferase reporter gene, and the basal promoter region and
key DNA sequence elements (an Spl binding site, —75/-69; and an AP-1 binding site, —-64/-58) involved in the
expression of the human ezrin gene in lung cancer A549 cells were explored. Furthermore, electrophoretic mobility
shift assay (EMSA) showed that DIG-ddUTP labeled DNA sequences containing ezrin key elements could bind
nuclear extracts from lung cancer cells to form DNA-protein complex, and the bindings to Spl and AP-1 sites by
thSpl and rhAP-1, respectively, were specific. Finally, the analysis of transient transfection of A549 cells by
transcription factor expression vectors indicated that Spl and AP-1 (c-Jun/c-Fos heterodimer) could increase the
human ezrin basal transcriptional activity significantly through the Spl and AP-1 binding sites, respectively. In
addition, over-expression of Spl, c-Jun or c-Fos could up-regulate Ezrin expression. The data suggested that the
Spl and AP-1 binding sites were two key elements regulating ezrin gene basal transcriptional activity in lung

cancer cells, and the corresponding transcription factors Spl and AP-1 were crucial for the transactivation.

Key words ezrin gene, transcriptional regulatory element, transcription factor, dual-luciferase reporter assay
system, electrophoretic mobility shift assay (EMSA)
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