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Transcriptional Regulatory Properties of Human ezrin

Gene Enhancer in Several Carcinoma Cells

Zhang Qingfeng', Wei Jingi>, Zhang Fangting®, Shao Min', Shen Huifang', Gao Shuying'**
(‘Department of Biochemistry and Moleculuar Biology, Zhuhai Campus of Zunyi Medical University, Zhuhai 519041, China,
*Department of Gastroenterology, the Fifth Affiliated Hospital of Sun Yat-sen University, Zhuhai 519000, China;
Central Laboratory, Peking University Shenzhen Hospital, Shenzhen 518036, China)

Abstract To investigate transcriptional regulatory properties of ezrin gene enhancer in carcinoma cells,
Ezrin expression in human esophageal carcinoma EC109, nasopharyngeal carcinoma CNE2 and cervical carcinoma
HelLa cells was detected by Western blot. A series of reporter gene expression vectors carrying ezrin enhancer
—1541/=706 sequence were constructed using DNA fragments orientating clone method and then transfected into
EC109, CNE2 and HeLa cells for luciferase assay. It was found that the expression levels of Ezrin in the detected

three cell lines were not obviously different. In EC109 cells, when the ezrin —1541/-706 segment was located
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upstream of /uc reporter gene without promoter in the forward orientation, it exhibited transcriptional activation

like a promoter; while this transactivation was nearly abolished when this segment was reversed. When this

segment was located upstream of the ezrin promoter or SV40 promoter in the forward orientation, it dramatically

increased luciferase expression. However, the transcriptional enhancement disappeared when this segment was

located upstream of promoters in the reverse orientation, or downstream of reporter genes in the forward or reverse

orientation. The transcriptional regulation of ezrin —1541/-706 segment in CNE2 and HeLa cells was partly similar,

but not completely identical to that in EC109 cells. These data suggested that the ezrin enhancer could exhibit

transcriptional activation and enhancement, in a position/orientation-dependent and cell-type-specific manner.
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Fig.1 Ezrin expression in EC109, CNE2 and HeLa cells
analyzed by Western blot
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Table 1 Plasmids carrying ezrin gene sequence used in this study

ki

Plasmids

#/
Notes

PGL3-hE(-87/+134)

pGL3-hE(-1541/-706)

pGL3-hE(~1541/-706)R

pGL3-P(hE)-hE(~1541/-706)U

pGL3-P(hE)-hE(~1541/~706)RU

pGL3-P(hE)-hE(~1541/~706)D

pGL3-P(hE)-hE(~1541/~706)RD

pGL3-P(SV40)-hE(~1541/~706)U

pGL3-P(SV40)-hE(~1541/~706)RU

pGL3-P(SV40)-hE(~1541/~706)D

pGL3-P(SV40)-hE(~1541/~706)RD

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

ezrin —1541/-706 segment located upstream of the /uc gene of pGL3-basic in the forward
orientation

ezrin —1541/-706 segment located upstream of the /uc gene of pGL3-basic in the reverse
orientation

ezrin —1541/-706 segment located upstream of the ezrin promoter in the forward
orientation

ezrin —1541/-706 segment located upstream of the ezrin promoter in the reverse
orientation

ezrin —1541/-706 segment located downstream of the /uc gene controlled by ezrin
promoter in the forward orientation

ezrin —1541/-706 segment located downstream of the /uc gene controlled by ezrin
promoter in the reverse orientation

ezrin —1541/-706 segment located upstream of the SV40 promoter in the forward
orientation

ezrin —1541/-706 segment located upstream of the SV40 promoter in the reverse
orientation

ezrin —1541/-706 segment located downstream of the /uc gene controlled by SV40
promoter in the forward orientation

ezrin —1541/-706 segment located downstream of the /uc gene controlled by SV40

promoter in the reverse orientation




SRR LB Mo ezrin DAL 5 DX SRR PE RO 5 613

(A) TTTCTCTATCGATAGGTACCAAACGTGCCACTTAACCAGAGCTTCGGAAAGGCGG

Backbone vector @ Iﬁ ezrin —706/-741

(C) CTCTCAGGGCATCG GTCGACAAACGTGCCACTTAACCAGAGCTTCGG AAAGGCGG

Backbone vector e I% ezrin —706/-741

A: pGL3-hE(-1541/-706). pGL3-P(SV40)-hE(~1541/~706)U 1 pGL3-P(hE)-hE(-1541/~706)U; B: pGL3-hE(~1541/~706)R. pGL3-P(SV40)-
hE(-1541/~706)RUF1pGL3-P(hE)-hE(-1541/~706)RU; C: pGL3-P(SV40)-hE(—1541/~706)RDF1pGL3-P(hE)-hE(—1541/~706)RD; D: pGL3-P(SV40)-
hE(-~1541/-706)DApGL3-P(hE)-hE(-1541/-706)D. A. Bill/55 4% JRVprimer3, C. Dl 514 JRVprimerd.
A: pGL3-hE(-1541/-706), pGL3-P(SV40)-hE(-1541/~706)U and pGL3-P(hE)-hE(-1541/~706)U; B: pGL3-hE(-1541/~706)R, pGL3-P(SV40)-hE(—
1541/~706)RU and pGL3-P(hE)-hE(-1541/~706)RU; C: pGL3-P(SV40)-hE(-1541/~706)RD, pGL3-P(hE)-hE(-1541/~706)RD; D: pGL3-P(SV40)-
hE(-1541/-706)D, pGL3-P(hE)-hE(-1541/~706)D. Sequencing primer RVprimer3 for A and B, and RVprimer4 for C and D.

E2 BRI BF 2 4

Fig.2 Sequencing analysis of plasmids constructed
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Ji kipGL3-promoter. pGL3-hE(-87/+134). pGL3-hE(-1541/-706) pGL3-hE(-1541/~706)R#pGL3-basic 5pRL-TKIL % YL Jil i 41 g A: 5%
PP FRORTERIEL By Cy D: A RLFURL A 5I/EEC109. CNE2FIHeLadi i H ff) AR 9 )6 BHEE, LhpGL3-promoter I HX] 5% )t 2 B 1 o
100%3R 151, **£P<0.001, ST HRAT LA

pGL3-promoter, pGL3-hE(-87/+134), pGL3-hE(-1541/-706), pGL3-hE(-1541/-706)R or pGL3-basic were cotransfected with pRL-TK into carcinoma
cells. A: schematic representation of the plasmids used for transient transfections; B,C,D: luciferase activity in EC109 (B), CNE2 (C) and HeLa (D)
cells were shown relative to that of pGL3-promoter, which was given the value 100%. ***P<0.001 vs control group.

El3 EC109. CNE2F1HeLaZfiffl s ezrinEkE-1541/-7068%% R isiEIEF
Fig.3 Transcriptional activation of the ezrin —1541/-706 in EC109, CNE2 and HeLa cells
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J5t RipGL3-hE(-87/+134). pGL3-P(hE)-hE(~1541/~706)U. pGL3-P(hE)-hE(~1541/~706)RU. pGL3-P(hE)-hE(~1541/~706)D. pGL3-P(hE)-hE(1541/
~706)RDEpGL3-basic 5 pRL-TK AL JLJiRi 41 i, A: Bk 4 Je b n i i By C. D: XN R 23 I 7EEC109. CNE2FIHeLaZi i 7 (19 4H
X KB E, LLpGL3-hE(=87/+134) AN 5t 3 AT 100% K 7H 5. ##%P<0.001, 5% AL LA .

PGL3-hE(~87/+134), pGL3-P(hE)-hE(~1541/~706)U, pGL3-P(hE)-hE(~1541/~706)RU, pGL3-P(hE)-hE(~1541/~706)D, pGL3-P(hE)-hE(~1541/~706)
RD or pGL3-basic were cotransfected with pRL-TK into carcinoma cells. A: schematic representation of the plasmids used for transient transfections;
B,C,D: luciferase activity in EC109 (B), CNE2 (C) and HeLa (D) cells was shown relative to that of pGL3-hE(-87/+134), which was given the value
100%. ***P<0.001 vs control group.

El4 EC109. CNE2F1HeLaZfiH ezrinEt[F-1541/-7063F ezrin 5 31 F BI¥E RIG2/EA
Fig.4 Transcriptional enhancement of the ezrin —1541/~706 on ezrin promoter in EC109, CNE2 and HeLa cells
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JitRipGL3-promoter. pGL3-P(SV40)-hE(-1541/-706)U. pGL3-P(SV40)-hE(-1541/~706)RU. pGL3-P(SV40)-hE(-1541/-706)D+ pGL3-P(SV40)-
hE(-1541/~706)RDipGL3-basic 5 pRL-TKIL 4% Je g A1 e, A: BEIN e Je Bk R BRI By C D: SRR 43 B 7EEC109. CNE2FIHeLaZl
JEP RIATIN 9 e BT E, LhpGL3-Promoter FRIATN 9¢ 6 RIENT L4 100% KA 5. ##4P<0.001, **P<0.01, 15 % AL LA

pGL3-promoter, pGL3-P(SV40)-hE(-1541/~706)U, pGL3-P(SV40)-hE(-1541/~706)RU, pGL3-P(SV40)-hE(-1541/~706)D, pGL3-P(SV40)-hE(—
1541/-706)RD, or pGL3-basic were cotransfected with pRL-TK into carcinoma cells. A: schematic representation of the plasmids used for transient
transfections; B,C,D: luciferase activity in EC109 (B), CNE2 (C) and HeLa (D) cells was shown relative to that of pGL3-promoter, which was given the

value 100%. ***P<0.001, **P<0.01 vs control group.

El5 EC109. CNE2F1HeLaZfifflH ezrinZE-1541/~7063FSV40/3 3 F H%5 R &8 16
Fig. 5 Transcriptional enhancement of the ezrin —1541/~706 on SV40 promoter in EC109, CNE2 and HeLa cells
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