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Molecular Basis of the regulation of ETS transcription factor MEF
expression by tumor suppressor gene p53
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MEF is one of the ETS transcription factors which regulates a
diverse range of innate immune molecules including antibacterial peptides, cytokines and
innate immune cell progression. In the present study, we investigated the role of tumor
suppressor gene p53 in the regulation of MEF expression. We demonstrate that p53 directly
binds to E2F1 and inhibits E2F1 binding to MEF promoter, thereby suppressing MEF
transcription.

2008 1,800,000 540,000 2,340,000
2009 1,500,000 450,000 1,950,000
3,300,000 990,000 4,290,000

MEF ETS p53 E2F p2l

MEF X
MEF 663 ETS DNA

(Seki Y, Suico MA et a. Cancer Res., 2002)



MEF

- MEF
MEF (Lysozyme
GM-CSF, beta-defensin) SP1
(Ka H et a. J. p53 (IP)
Biol. Chem. 1999; Suico MA et a. B.B.A. 2002; GST-pull down assay
Lu Z et a. B.B.R.C. 2003; Suico MA et al. E2F p21
Sci. 2004; Lu Z et al. FEBS Lett. 2004; Suico n n
MA et al. J. Biol. Chem. 2004; Suico MA etdl. | Poo/HCTL6 p21-/ HCTllGMEF
B.B.R.C. 2006) MEF 53
MEF P
promoter
MEF t (Suico MA et a. B.B.A. 2002; Lu Z et 4.
promoter B.B.R.C. 2003; Stico MA et al. B.B.R.C. 2004;
1 kbp LuZ et al. FEBS Lett. 2004)
SP1
(Koga T, Suico MA [equal first author] et al. (1) p53 MEF
FEBS Lett., 2005) MEF p53 MEF
HCT116 p53
MEF MEF
MEF mMRNA p53
(Fig. 1A,
MEF B) Q-PCR mMRNA
p53 MEF mRNA
5 (Fig. 1C) p53 MEF
po3 MEF cycloheximide
ps3 MEF
in vivo(p53 / ) in vitro(HCT116 P53
p53-/-) p53
MEF A . c
PR p53 H:;;_le n:;;_‘s ' ":;;..1.‘ u:;;:s :- MEFIGAPDH
p53 MEF MEF e — MEF ﬂ Fggg 5.35
053 o =] o,
MEF - 2 olmem NS
,\\"és N"éj
&£ 49«\
D. HET116 HET11E 5
prate i -§ 12 --n::r
p53 MEF v o1 o2 0 1 2 M é‘g,s ~°
( = -
) Tubulin e — — j Ié ']
p53 —— E ] 1 2 (h)
. MEF n Fig. 1. Comparison of the expression of MEF between
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(A) Endogenous MEF and p53 protein expressions in
nuclear extracts of HCT116 p53 ** and p537 cells were
examined by Western blotting. Tublin was used as internal
MEF control. (B,C) MEF mRNA expression in HCT116 p53 **
sP1 E2F and p53 " cells was examined by semi-quantitative
RT-PCR (B) and real-time Q-PCR (C). (D) Cells were
MEF untreated or treated with 0.5mM cycloheximide. After 1hr
Luciferase Assay MEF or 2hr, protein lysates were recovered and analyzed by
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Western blotting. MEF protein expression level was
quantified by Image Gauge software.
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Fig. 2. p53 activation and p53 overexpression suppresses
MEF expression.

(A) HCT116 p53"™ and p53” cells were untreated or
treated with 5-FU (400 pM) for 24 hr. The nuclear extracts
were isolated and expression of MEF and p53 were
examined by Western blotting. Tublin was used as internal
control. (B) HCT116 p53"* and p53” cells were untreated
or treated with 5-FU (100, 200, 400 uM) for 24 hr. mMRNA
expresson of MEF and p53 target gene, p2l1, were
examined by semi-quantitative RT-PCR. (C) HCT116
p53™* and p53” cells were transfected with 2.0 pg control
pcDNA3.1 empty vector or p53 plasmid. Forty-eight hr
post-transfection, nuclear extracts were isolated and
immunoblotting was performed to determine MEF and p53
protein expression. (D) mMRNA expressions of MEF and
p21 mRNA were examined by semi-quantitative RT-PCR
in HCT116 p53” cls transiently transfected with 1.0 ug
p53 plasmid or pcDNA3.1.
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Fig. 3. p53 can suppress MEF promoter activity.

A: HCT116 p53™ cells were transiently transfected with
MEF (-849 bp / +181 bp) promoter construct or pGL3b
vector (0.2 pg) and the indicated concentration of p53
plasmid or pcDNA3.1 empty vector. Luciferase activity
was determined 48 hr after transfection of plasmids and is
expressed as fold activation over the pGL3b empty vector.
Values are the meant S.E. from triplicate platings. B:
HCT116 p53™ cells were transiently transfected with the
indicated MEF promoter constructs (0.2 pg) and p53
plasmid (0.1 ng) or pcDNA3.1 empty vector (as control).
Luciferase activity was determined 48 hr after transfection
of plasmids and is expressed as fold activation over the
pGL3b empty vector. Values are the meant SE. from
triplicate platings.
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Fig. 4. E2F1 up-regulates MEF expression.

(A) MEF and E2F1 protein expressions were examined by
Western blotting of nuclear extracts in HCT116 p53” cells
transently transfected with E2F1 (1.0 pg) or pcDNA3.1
empty vector. Tublin was used as internal control. (B) Total
RNA extracted from HCT116 p53" cells transiently
transfected with 0.1 pg E2F1 or pcDNA3.1 vector was
analyzed for MEF mRNA expression by Q-PCR. Vaue
were normalized to GAPDH and expressed as relative
amount of MRNA. (C) HCT116 p53" cels were
transently transfected with MEF (-849 bp / +181 bp)
promoter construct or pGL3b vector (0.2 pg) and the
indicated concentration of E2F1 plasmid or pcDNA3.1
empty vector. Luciferase activity was determined 48 hr
after transfection of plasmids and is expressed as fold
activation over the pGL3b empty vector. Values are the
mean+ SE. from triplicate platings. (D) HCT116 p53"
cells were transiently transfected with the indicated MEF
promoter constructs (0.2 pg) and E2F1 plasmid (0.1 pg) or
pcDNA3.1 empty vector. Values are the meant SE. from
triplicate platings. (E) HCT116 p53" cells transiently
transfected with si-E2F1 (200 nM) or si-GL2 , and total
RNA was harvested 48 hr after transfection. MEF mRNA
deternied by Q-PCR was normalized to GAPDH and
expressed as relative amount compared to si-GL2. (F)
E2F1 binding on MEF promoter was confirmed by ChIP
assay using nuclear extracts of HCT116 p53” cells
transiently transfected with E2F1 or pcDNA3.1 vector (1.0
ng). CDC6 promoter was used as positive control and
GAPDH promoter was used as negative control for E2F1
binding. Upper panel illustrates the MEF promoter region
(-204 bp / +181 bp) in which binding was assessed.
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Fig. 5. p53 inhibits E2F 1 binding to MEF promoter and
reduces E2F1-induced MEF promoter activation.

(A) HCT116 p53" cells were transiently transfected with
MEF (-204 bp / +181 bp) promoter construct or pGL3b
vector (0.2 png), E2F1(0.1 pg), and p53 plasmid (0.1 pg) or
pcDNA3.1 empty vector. Luciferase activity was
determined 48 hr after transfection of plasmids and is
expressed as fold activation over the pGL3b empty vector.
Values are the meant SEE. from triplicate platings. (B)
HCT116 p53™ cells were transiently transfected with p53
plasmid or pcDNA3.1 empty vector (1.0 pg). Nuclear
extracts were isolated and used for ChlP assay to determine
E2F1 and p53 binding on MEF promoter in the presence or
absence of p53.
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