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ATRAZHT. FIeE R 27, CNE2IL T, ezringk Bl —1541/~706 B4 4% Tk Fodk FI3L%AE R, A
R ERERA G EER, 5B EEFREER G —F AR LN, ezrink B -1297/-11863F
ezrin i 3 FFaSVA0 B 3 F A B E 894 T30 L TANRBAT B3 F R AILE Z AR,
RAIIG 55 TG R . 25 RR, ezrinZh B -1297/-1186,2 27 3 52 T4 A 0 KAk AE TR IR,

CH TR £ € AR A R VAR KR 69 5 R IEezrink B 45 .

KHEia
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h, A MRS #2Eh. A5 AL PR R s
o WEFTARCI, X R AR 3 75 1 S MR s 40 1 )
IV P 2% A8 A I 5 0 (1) 2 S AR L PR TR, Ezrin
10 SRS VR AN AR S-8F b 26k 12 2% B, il I RNA
T FARE zrin ik B4 ok /> 5 WA s 441 P 452 22 e 01,
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HIF 5 FH R 55 Ak, Ezrindt H g 22 i Jgg 40 1 b
WAFAE i RAR IS, HRIE B 5 e 40 e 1 %
FUZ A AT IS IR, ezrindk R )T
B DX EUEARAE e sk IE AR IX, A7 0] BEX) T Ezrindt
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Table 1 Plasmids carrying ezrin gene sequence used in this study
SR B
Plasmids Notes

pGL3-hE(-87/+134)
pGL3-hE(~1541/-706)
pGL3-hE(-1445/-706)
pGL3-hE(-1297/~706)
pGL3-hE(-1025/-706)
pGL3-hE(-946/~706)
pGL3-hE(-768/~706)
pGL3-hE(-1541/-921)
pGL3-hE(-1541/-1029)
pGL3-hE(-1541/-1102)
pGL3-hE(-1541/-1186)
pGL3-hE(-1541/-1293)
pGL3-hE(-1541/-1445)
pGL3-P(hE)-hE(-1297/-1186)
pGL3-P(hE)-hE(~1186/-1102)
pGL3-P(hE)-hE(~1097/~1029)
pGL3-P(hE)-hE(-1025/-921)

ezrin —87/+134 segment located upstream of the /uc gene in pGL3-Basic

ezrin —1541/-706 segment located upstream of the /uc gene in pGL3-Basic

ezrin —1445/-706 segment located upstream of the /uc gene in pGL3-Basic

ezrin —1297/-706 segment located upstream of the /uc gene in pGL3-Basic

ezrin —1025/-706 segment located upstream of the /uc gene in pGL3-Basic

ezrin —946/-706 segment located upstream of the /uc gene in pGL3-Basic

ezrin —768/-706 segment located upstream of the /uc gene in pGL3-Basic

ezrin —1541/-921 segment located upstream of the /uc gene in pGL3-Basic

ezrin —1541/-1029 segment located upstream of the /uc gene in pGL3-Basic

ezrin —1541/-1102 segment located upstream of the /uc gene in pGL3-Basic

ezrin —1541/-1186 segment located upstream of the /uc gene in pGL3-Basic

ezrin —1541/—1293 segment located upstream of the /uc gene in pGL3-Basic

ezrin —1541/-1445 segment located upstream of the /uc gene in pGL3-Basic

ezrin —1297/-1186 segment located upstream of the ezrin promoter in pGL3-hE(-87/+134)
ezrin —1186/—1102 segment located upstream of the ezrin promoter in pGL3-hE(-87/+134)
ezrin —1097/-1029 segment located upstream of the ezrin promoter in pGL3-hE(-87/+134)
ezrin —1025/-921 segment located upstream of the ezrin promoter in pGL3-hE(-87/+134)

pGL3-P(hE)-hE(-919/-773)
PGL3-P(SV40)-hE(~1297/-1186)
PGL3-P(SVA40)-hE(-1186/~1102)
pGL3-P(SV40)-hE(-1097/~1029)
pGL3-P(SV40)-hE(~1025/-921)
PGL3-P(SV40)-hE(-919/-773)

ezrin —919/-773 segment located upstream of the ezrin promoter in pGL3-hE(-87/+134)
ezrin —1297/-1186 segment located upstream of the SV40 promoter in pGL3-Promoter
ezrin —1186/—1102 segment located upstream of the SV40 promoter in pGL3-Promoter
ezrin —1097/-1029 segment located upstream of the SV40 promoter in pGL3-Promoter
ezrin —1025/-921 segment located upstream of the SV40 promoter in pGL3-Promoter
ezrin —919/-773 segment located upstream of the SV40 promoter in pGL3-Promoter

2 #R
2.1 ezrinE F-1541/-706% 51| 5% 5 HE st F
1E52{E

WARESE TAE B, ezrindkR-87/+134& K IR
Ja B s PR SR B R R Aezrin A B 1, H
1 UE-1324/-890 5 41| A e s IE A X M. AR, 1K
— X IRGCE 2 21 H180%, BEAT 41 I8 51 W) g % )
X X IREAT RS 8 A v o DR, ARHE SR I 43
T A Primer Premier 5.0%Fezrin —1324/-890
N A BEAT 51 WA R, Ik PFRezrindk H-1541/
151517520 i 514, —=706/-729)% 51 A 1 it 514,
B 14 PR Y ezrin KL —1541/-706 % RE g 4 W 1) 5 4 ez-
rin —1324/-890 1) 5 i Jv Bt o #dezrindk[F-1541/-706
Fr B w82 SVA0 )3 8 1 BV ezrin)i sh 1 1
WERUAS T )3 307 IR 2 38 R LU, g 4R o Sk TR
% i5 R 1EpGL3-P(SV40)-hE(-1541/-706). pGL3-
P(hE)-hE(~1541/~706)FIpGL3-hE(~1541/-706).

# JikipGL3-Promoter, pGL3-P(SV40)-hE(—1541/

~706). pGL3-hE(-87/+134), pGL3-P(hE)-hE(~1541/
—706). pGL3-hE(-1541/-706)#1pGL3-Basic43 5 -5 A
Z: HR SR pRL-TK I i % 5 MR g CNE248 fi, % F XU
9 3R I AR T 2 DR W 2R 48 43 AT AHOR 9801 25 g S
P, sza6 gk L, AECNE24H fid v, Yezrinkk M
—1541/=706F %) {57 T-SVA0 3 5 1 Biezrinji 5 1 I
e, S N R Bl I AR S R R Rk, 1 ezrin
FEK—1541/=706)7 %% SVA0 |5 5 Flezrin J3 5)) 1 H.
HE A . Mezrindk [N -1541/-706 /7 41|47 T
eI B 7 I R R e, REAE U0 4 R A
(f12635, WoR T ezrindk N -1541/~706/F 4% 7 B A5
e e, I HA 5 B 3 A e soluE A
.
2.2 ezrin E-1541/-706FF 515’ &R 5k F F% HO 4%
xiEEER

i (1 1 B2 38 A 100~200 bp, 2 T Xfezrin
FERI-1541/=706)7 51) Hh (1) & B i s 428 X 0B AT 5 A7
AW, ¥ pGL3-hE(—1541/~706) ) ezrink [K-1541/-706
J¥ 05 i B it 2% JIORE 23 3l 55 P9 2 Bk pRL-TK
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Jii kipGL3-Promoter. pGL3-P(SV40)-hE(—1541/~706). pGL3-hE(-87/+134). pGL3-P(hE)-hE(—1541/-706). pGL3-hE(-1541/-706)kpGL3-Basic
LG pRL-TRILH, YL CNE2AN M, /o Pl D 3 It e e JTORE < e T 11, A 1B Sy o T2 JBORSE PR AR 9 - g 1t o+ LpGL3-Promoter (R AH X %€ 't 28 BT 1
100% A v S & ORI IR AR BTG 1%, *+* P<0.001,

pGL3-Promoter, pGL3-P(SV40)-hE(—1541/-706), pGL3-hE(-87/+134), pGL3-P(hE)-hE(-1541/-706), pGL3-hE(-1541/-706), or pGL3-Basic was
cotransfected with pRL-TK into CNE2 cells. Schematic representation of the plasmids used for transient transfections is shown on the left. Luciferase
activity (right) was normalized to Renilla luciferase activity and then shown relative to that of pGL3-Promoter, which was given the value 100%.
*kP<(0.001.

Bl ezrinEE[F-1541/-706FF 5| B0 %% R IEBAMEIER

Fig.1 Transcriptional enhancement and activation of the human ezrin gene —1541/—706 sequence

K T-pGL3-hE(-1541/~706)[fezrin K —-1541/~706 5 -2 JFUHL 5 pRL-TKHL 55 YL CNE24H MY, /2 Bl g I3 ok 6 e SR /s 225 167 11, A Fl Dby 32
AR TG R BERETE . LLpGL3-hE(—1541/=706) 1 AH XS 525 2 BEE 1 A 100% A v 76 & BORE AR G 1 -
ezrin gene —1541/-706 5’-deletion constructs from pGL3-hE(—1541/-706) were cotransfected with pRL-TK into CNE2 cells. Schematic representations
of plasmids used for transient transfections were shown on the left. Luciferase activities (right) were normalized to Renilla luciferase activity and then
shown relative to that of pGL3-hE(-1541/-706), which was set to 100%.

B2 ezrinEE-1541/-706F 55 im kK Fr B BO%E RgUE1E A

Fig.2 Transcriptional activation of 5’-deletion fragments of the human ezrin gene —1541/-706 sequence

LA GLCNE2AI I, K IAHRT 526 R MM SEaR &5 AR IREIER Y DNAJTHI M - 1445851 52 -1297.
R 2, CNE241urfr, 50k ezrind K —1541/ M —1297#% %5 25 —1025 K1 N —94648% % 25 7681, AHXS
~T706 7% )\ 5> bt —154 14 1 52 —1445F1 )\ 10254 DG T E B TRAK, UL ezrinff) —1445/-1297.
B4 946N, AN ¢ MR E AN, Y] —1297/~1025H1-946/—768 X 15 x] Hk PRl 65k AT IF 45
ezrin(f]—1541/—1445F1—1025/-946 % Jal %] H Kl e 1k FL YEH
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2.3 ezrinE [F-1541/-706F% 513 fR 5k F EX B9 4%
xiEER

N T HE— DR ES i ik O S G 45 L, K pGL3-
hE(~1541/-706) % ezrin [Kl-1541/~706 /7 41| 3 ¥ i 2k
JORL 73 93] By A 25 IRU5REpRL-TK AL % 4L CNE241 Jid,
R0 6T 5% e g IE . SZ G 45 R UL IEI3. CNE2
90 v, 2 ke Eezrindk [N-1541/-706 % 1) \3°
U921 4% 57 25—1029F1 \—1029%% 45 Z=—110215, 4
X9t 2 VS M 1, U W ezrink H-1029/
921 F1-1102/-1029[x 43 H A # S fn A ¥ 4F H; 4
3511023 %7 -1186F1 M—1186%% %7 $-1293
I, X ¢ 2% i 1 I 3 PRI, 1 W-1186/-1102
H1-1293/-11863% W /> X J FL A7 e 5% 1F 1 4% 1E H;

Y DNAJT 41| )\-706%% % 2292181 I\—1293%#% %
144515, AT 52 Ot 25 I PR %A B AR 4k,
HH—921/~706F1—1445/—1293 3% P /> X 355, 6 1 428 JE 1A
KKK BEDNAFE S e
2.4 ezrinEFIEREFHETE

AR 5 i 13 it e 2 AL PR 5 i ARG U 5 S
HMI—1541/-706 Jv Bt & Jir 2 A BB A7 2, 2 FE 1
81X -1297/-1186 (1F#5). —1186/~1102 (IF
WEE) —1097/-1029 (Fif#). —1025/-921 (Fifi ).
~919/-773 (QE ) fEE—PaE5T (Kl4). ARG
) g 5 T A g A A DX R A R DR ARk A,
VAR e S 48 X 43 AL Fezrin ) B 1 L FISVA0
JABNT L, A4 TURL R G20 B, A I A e s i PR X

U T pGL3-hE(-1541/-706) ) ezrinkE [K-1541/-706 3°- 5 5ok 55 pRL-TK I, QeCNE2 AN, 75 <l Ay 5% I8 e e STk s S T &1, A5 11 A 0] 18 Jokin
RIAIR FOL BT . LLpGL3-hE(=1541/=706) 1 AH X} 521t 2 BT 24 100%f 550 & TR KA BT -
ezrin gene —1541/-706 3’-deletion constructs from pGL3-hE(-1541/-706) were cotransfected with pRL-TK into CNE2 cells. Schematic representations

of plasmids used for transient transfections were shown on the left. Luciferase activities (right) were normalized to Renilla luciferase activity and then

shown relative to that of pGL3-hE(-1541/~706), which was set to 100%.

El3  ezrinFFE-1541/-706[5 53’ in R K EX 8948 F i8R 1ER

Fig.3 Transcriptional activation of 3’-deletion fragments of the human ezrin gene —1541/-706 sequence

B4  ezrinEFE-1541/-706 g8 5L FiFIE X

Fig.4 Potential transcriptioanl regulatory regions within ezrin gene —1541/-706
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A ezrinE DR s R X N ezrin J3 51 IR B S 45846 o« FokipGL3-hE(—87/+134). pGL3-P(hE)-hE(—1297/~1186) pGL3-P(hE)-hE(-1186/-1102).
pGL3-P(hE)-hE(-1025/-921)EpGL3-P(hE)-hE(-919/-773) 5 pRL-TK L% JCNE24H Jfl, LApGL3-hE(—87/+134) 11 AH X} %¢ 5t % Mg i 7 2 100% ke 11
AL FORL AR B 5 B ezrin ik IR SR IX X SVA0 )3 8)) 7 I S 3 9m A . pGL3-Promoter. pGL3-P(SV40)-hE(—1297/-1186). pGL3-
P(SV40)-hE(-1186/-1102). pGL3-P(SV40)-hE(-1025/-921)5kpGL3-P(SV40)-hE(-919/~773) 5 pRL-TK I #% Y« CNE2 4 il LApGL3-Promoter 1A%}
TG ZRBEREE R 100% A v 5L & ORI AR MG I . *##P<0.001,

A: enhancement of ezrin transcriptional regulatory regions on ezrin promoter. pGL3-hE(-87/+134), pGL3-P(hE)-hE(-1297/-1186), pGL3-P(hE)-
hE(-1186/-1102), pGL3-P(hE)-hE(-1025/-921), or pGL3-P(hE)-hE(-919/-773) were cotransfected into CNE2 cells with pRL-TK. Luciferase activity
was normalized to Renilla luciferase activity and then shown relative to that of pGL3-hE(-87/+134), which was set at 100%; B: enhancement of ezrin
transcriptional regulatory regions on SV40 promoter. pGL3-Promoter, pGL3-P(SV40)-hE(-1297/-1186), pGL3-P(SV40)-hE(-1186/-1102), pGL3-
P(SV40)-hE(-1025/-921), or pGL3-P(SV40)-hE(-919/~773) were cotransfected into CNE2 cells with pRL-TK. Luciferase activity was normalized to
Renilla luciferase activity and then shown relative to that of pGL3-Promoter, which was set at 100%. ***P<0.001.

BEl5 CNE24fifflesrinEEFEIER FHIEE

Fig.5 Identification of human ezrin gene enhancer in CNE2 cells
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KISAE R, CNE241frd, —1297/-1186%tezrin
JA TR BRI s e, e e i ok
W92 DX K ezrin FL AT 1055 10 46 s 855 /E . KISBIE
7N, —1297/-1186%FSVAO 5 3) 1 & I H 15 08 1) e 5%
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[ 2 15 5 DR G Rk TR 9% o

3 g

AT G F I 17) i 8RR 206 5l 25 Pl 45 3 PRIy
WHAR, % e SR 3 40 ezrind R G 5% 1~ X . ik
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s, RIN-1297/-1186% ezrin i &)1 FISV40
JA B 1) R I s G AR L e 4 XX ezrin
Ja B F 1) e sk 3 AR H IR T—1297/-1186(815A),
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I, BRI G AR A IR 1 DR IR 99, HE 1
—it, B s A L R A, AR — N
AR 1 57U ezrin i PR DG B e s R 28 X 12977/
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ECE JPNL

R 2 Wl AR A5 L PR 23 B A2 H A 9T 2k R R
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JE ML AR, Kl ezrindf 5 - X Ezrin g [ K1k 7KF-
S F 1= 22 e 1 B RS B S R o s SR A i gk
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Localization of ezrin Enhancer in Nasopharyngeal Carcinoma Cells

Gao Shuying, Dai Yanpeng, Yin Meijun, Long Xia, Yu Jie*
(Central Laboratory, Peking University Shenzhen Hospital, Shenzhen PKU-HKUST Medical Center, Shenzhen 518036, China)

Abstract To localize human ezrin gene enhancer in nasopharyngeal carcinoma cells, a series of reporter
gene expression vectors were constructed using nested-deletion method and then were detected via luciferase assay.
In CNE2 cells, it was found that ezrin —1541/~706 possessed promoter and enhancer activity, and there were some
positive and negative transcriptional regulatory regions within this —1541/=706 region. Further studies on 5 poten-
tial transcriptional regulatory regions revealed that ezrin —1297/-1186 enhanced transcription of ezrin promoter and
SV40 promoter significantly, other 4 regions showed absent regulation or weaker enhancement on promoters. These
data suggested that the ezrin —1297/-1186, a key transcriptional regulatory region as an enhancer, probably regu-
lated ezrin transcription in company with other potential regulatory regions.

Key words nasopharyngeal carcinoma; ezrin; enhancer; transcriptional regulation
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