K 4 NGUYEN DUY SINH

L DR B D4 TR L (ERY)

¥ oAoR & w =TI 55 366 5

FALR G HE AR VR 2 843 H 2 3 H

FONL B oo B FACHIRIE 4 5055 1 BHR%Y

L B2'¢ 4 ARG R TP (R 22— R)

I VA & 4 Etsl enhances expression of ZEB1/ZEB2 to induce malignant
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Purpose

Breast cancer is currently considered as a heterogeneous disease whose treatment individually
adapted with clinical, histologic, cellular and molecular characteristics. The basal-like subtype
represents 10-20 % of all breast carcinoma, characterized by epithelial mesenchymal transition
(EMT) phenotypes and high malignancy. ZEB1 and ZEB2 are transcription regulators that
induce EMT. They are highly expressed in the basal-like breast cancer cells while hardly
expressed in the luminal-type breast cancer cells. Molecular mechanisms underlying the
differential expression of ZEB1/ ZEB2 in two types of breast cancer cells have not been
elucidated. However, it was reported that the expression profile of Ets1 in breast cancer cells is
similar to that of ZEB1 and ZEB2. This study thus aims to unveil the roles of Etsl transcription

factor in regulating expression of ZEB1/ZEB2 in breast cancer.

Methods

I examined expression of ZEB1/ZEB2 in three basal-like breast cancer cells (MDA-MB-231,
BT549, Hs578T) and two luminal-type breast cancer cells (MCF7 and T47D). Silencing of Ets1
expression was performed by siRNA transfection. Luciferase reporter assays were performed in
HeLa cells using a human ZEB1 promoter reporter construct hZEB1-Luc (containing the human
ZEB1 promoter region -1129 to +55 from the transcription start site). Truncated mutants and
point mutated of hZEB1-Luc were also constructed. Protein expression and mRNA expression

were examined by immunoblotting and qRT-PCR, respectively. Cell viability after treatment



with anti-cancer drugs (cisplatin and adriamycin) were evaluated by cell counting using WST-8.

Results

1) Knockdown of Ets1 in basal-like breast cancer cells resulted in down-regulated expression of
both ZEB1 and ZEB2. In Ets1-silenced cells, expression of E-cadherin, an epithelial marker was
up-regulated while that of N-cadherin, a mesenchymal marker, was down-regulated. Importantly,
cells became more sensitive to anti-cancer drugs including cisplatin and adriamycin.

2) I mapped the region responsible for induction by Ets1 in the ZEB1 promoter as a putative Ets
binding site at -842 from the transcription start site.

3) AMEK inhibitor U0126 efficiently suppressed mRNA expression of Ets1 as well as ZEB1/2.
Notably, Ets1 phosphorylation status does not appear to affect its ability to transactivate the
ZEB1 promoter because Ets1 (T38A) that is resistant to phosphorylation by ERKs enhanced the
ZEB1 promoter as well.

4) ESE-1 is a transcriptional repressor expressed in luminal-type breast cancer cells. I found

that ESE-1 counteracted Ets1, thus down-regulating ZEB1 expression.

Discussion

The mechanism how the MEK-ERK axis is involved in maintenance of Ets1 expression can be
interpreted as follows: The Ets1 promoter contains two consensus AP-1 binding sites and an Ets
binding site. Phosphorylation of Ets1l by ERK1/2 is known to enhance interaction of Ets1 to
CBP or p300 transcriptional co-activator, thus possibly facilitating formation of the
Ets1-CBP/p300-AP-1 complex at Ets/AP1 elements in the Ets1 promoter. It seems that a MEK
inhibitor interrupts this positive feedback loop up-regulating Ets1 expression, and dramatically

represses Etsl transcription.

In addition to the effect on transcription of Ets1 mRNA, U0126 may affect protein stability of
Etsl. The effect of threonine 38 phosphorylation on protein stability has not been fully
elucidated. However, I noticed that U0126 down-regulated Ets1 protein that was expressed as a
transgene. So far, several phosphorylation sites of Ets1 other than threonine 38 have been
reported. Of these, serine phosphorylation at positions (251, 257, and 285) by
Ca2t/calmodulin-dependent kinase II (CaMK II) facilitates degradation of Ets1 protein while
phosphorylation of Ets1 at serine 276 and serine 282 promotes ubiquitination and degradation of
Etsl. Additionally, phosphorylation of tyrosine 138 in Ets1 by Src family kinases disrupts the
interaction with ubiquitin ligases, thus increasing its protein stability. It is possible that U0126
destabilizes Ets1 protein through affecting posttranslational modifications of Ets1, although

they may not involve phosphorylation of threonine 38.

Conclusion

I found that ZEB1/ZEB2 expression is up-regulated by Ets1 transcription factor in the basal-like



breast cancer cells while down-regulated by ESE-1 in the luminal type breast cancer cells. These
findings unveil the mechanism by which ZEB1 and ZEB2 are differently expressed in the
basal-like and the luminal breast cancers. Silencing of Ets1 by siRNA in basal-type breast cancer
cells resulted in expression of epithelial marker protein and sensitization of cells to anti-cancer
drugs, suggesting that Ets1 controls EMT through regulating expression of ZEBs, leading to

aggressiveness of breast cancers.
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