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Abstract The anticarcinogenic actions of epigalloca-
techin-3-gallate (EGCG), one of the main ingredients of
green tea, against various cancer types including cervical
cancer are well documented. Studies pertaining to the exact
molecular mechanism by which EGCG induces cancer cell
growth inhibition needs to be investigated extensively. In
the present study, we observed a stupendous dose depen-
dent reduction in the protein expression of Fused Toes
Homolog (FTS) after treatment with EGCG at 1, 10, 25 and
50 uM. Further, we were interested in finding out whether
the decrease in the protein expression of FT'S was due to
decreased mRNA synthesis. Real time reverse transcriptase
polymerase chain reaction results revealed a similar dose
dependent reduction in the FTS mRNA after EGCG
treatment. Chromatin  immunoprecipitation  analysis
revealed the interaction between p53 and the promoter
region of FTS. A dose dependent increase in this interac-
tion was evidenced at 25 and 50 pM EGCG treatment. p53
silencing increased the expression of FTS and also
decreased the reduction in the levels of FTS expression
after EGCG treatment. The decrease in the levels of FTS
was more significant at 25 and 50 pM and is associated
with reduced physical interaction of FTS with Akt, phos-
phorylation of Akt and survival of HeLa cells. Collectively,
these results conclude that EGCG induced anti-prolifera-
tive action in the cervical cancer cell involves reduced
mRNA expression of FTS through p53.
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Introduction

Cervical cancer is the second most common cancer among
women up to 65 years of age and is the most frequent cause
of death from gynecological cancers worldwide. A
woman’s risk of developing cervical cancer by 65 years of
age ranges from 0.69 % in developed countries to 1.38 %
in developing countries [1]. Cervical cancer can be pre-
vented and if detected early, it is generally curable. How-
ever, the treatment for metastatic or recurrent cervical
carcinoma are poorly effective and with serious adverse
effects [2]. These studies warrant and underscore the
identification and investigation of drugs for cervical cancer
treatment with minimal or no side effects. Research
focused on natural compounds, particularly dietary com-
ponents showing prevention and therapeutic properties in
the pathogenesis of cancer have received much attention.
The use of dietary compounds for cancer prevention and
therapy could be of major importance because in addition
to the diverse biological effects, they have low toxicity and
fewer side effects than traditional chemotherapeutic agents.
Many of the current anticancer drugs are natural products
or derivatives thereof, highlighting the utility of natural
products in drug discovery. Green tea has been shown to
have cancer preventive activity in a variety of organ sites in
animal models and humans. Compared with other teas,
green tea has a higher catechin concentration, which is
mainly attributed to its health promoting effect [3]. Among
the green tea constituents, EGCG is the most abundant and
active constituent in inhibiting experimental carcinogene-
sis. EGCG has been shown to inhibit several critical signal
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transduction pathways [4]. Potential mechanisms by which
EGCG exerts anticancer effects include inhibition of
receptor tyrosine kinase activity [5-7], downregulation of
cyclo-oxygenase 2 and activator protein 1 [5, 8], activation
of p53 tumor suppressor [9] and suppression of telomerase
activity [10, 11]. Treatment with EGCG prevented the
carcinogenesis of cervical cancer, induced apoptosis and
inhibited telomerase activity [12, 13]. EGCG also inhibited
the growth of squamous cervical cancer cell lines through
the induction of apoptosis [12]. Although many mecha-
nisms for the anticancer activities of EGCG have been
proposed, it is unclear which molecular events are
responsible for its cancer preventive activity.

The FTS gene was initially identified as one of six genes
deleted in a mouse mutant called Fused Toes, due to
defects in limb development, and referred as FT1/FTS [14,
15]. Interaction screening analysis predicted that FTS
control Akt phosphorylation by PDK1 [16]. FTS has been
shown to interact with Akt through its C-terminal domain
[16]. FTS is widely distributed in adult tissues [14].
Highest expression was found in kidney, testis, and brain,
and lowest in spleen and liver. The wide distribution of
FTS suggests that it could be a general regulator of Akt
activity in the control of differentiation, proliferation and
apoptosis in many cell types. Depletion of FTS by RNA
interference affects the trafficking of epidermal growth
factor from early to late endosome/lysosomes [17]. Recent
findings from our laboratory identified the presence of FTS
in the biopsy of cervical cancer patients and its expression
increases with advancement of the disease [18]. In addi-
tion, suppression of this protein has resulted in the decrease
in the survival of cervical cancer cells in vitro. Thus, we
speculated that this protein can be targeted for effective
therapy of cervical cancer. The present study is aimed to
delineate the effect of EGCG on the expression of FTS in
HeLa cells in vitro.

Materials and methods
Cells and reagents

Human cervical carcinoma (HeLa) cells was obtained from
Korean Cell Line Bank (KCLB) and maintained in RPMI
1640 (Invitrogen Corp., Carlsbad, CA, USA) supplemented
with 10 % Fetal Bovine Serum (FBS), Penicillin
(100 units/ml) and Streptomycin (100 mg/ml) and incu-
bated at 37 °C in a humidified atmosphere with 5 % CO,.
Trypsin—-EDTA was used for cell harvesting and passaging.
All standard culture reagents were obtained from Invitro-
gen. EGCG was purchased from Sigma (St. Louis, MO,
USA), dissolved in DMSO and stored at —80 °C as a stock
solution in aliquots. The final concentration did not exceed
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0.1 % throughout the study. The primers used for the
mRNA expression were obtained from Bioneer (Daejeon,
Korea). Chromatin immunoprecipitation assay kit was
obtained from Upstate (NY, USA). Primers for the am-
plication of the p53 binding site in the FTS gene were
purchased from SABiosciences (Qiagen, Germantown,
MD, USA).

Western blotting

The cells were washed with PBS and lysed in 200 pl of ice-
cold lysis buffer (Cell Signaling Technology, Danvers,
MA, USA) consisting of 20 mM Tris HCI (pH 7.5),
150 mM NaCl, 1 mM Na,EDTA, 2.5 mM sodium pyro-
phosphate, 1 % Triton, 1 mM EGTA along with phos-
phatase and protease inhibitors. After sonication on ice,
protein lysates were obtained by centrifugation at
12,000g at 4 °C for 10 min. The protein concentration was
determined with Bradford assay reagent (Bio-Rad). Fifty
ng of total protein was mixed with sample buffer (360 mM
Tris HCI1 [pH 6.7], 60 % glycerol, and 10 % SDS). The
protein samples were then heated at 95 °C for 5 min and
electroseparated using 12 % sodium dodecyl sulfate—
polyacrylamide gel electrophoresis (SDS-PAGE) and
transferred onto a PVDF membrane (Millipore, Immobilon,
MA, USA). The membrane was blocked with 0.5 % skim
milk and probed with monoclonal antibody for FTS, Akt
and pAkt (Santa Cruz Biotechnology, Inc., Dallas, TX,
USA). The membrane was then incubated with a horse-
radish-peroxidase-conjugated secondary antibody and
developed with WEST-ZOL Plus (iNtRON Biotechnology,
Gyeonggi-do, Korea). To determine whether the amount of
proteins in each lane were comparable, the membrane was
stripped and probed again with a goat polyclonal antibody
for B-actin (Santa Cruz).

Real time reverse transcriptase polymerase
chain reaction

Total RNA was isolated from HeLa cells using Trizol
(Invitrogen) and further purified with the RNeasy kit
(Qiagen) according to the manufacturer’s protocol. Briefly,
1 pg of RNA was reverse transcribed with reverse trans-
criptase at 37 °C for 30 min using Qiagen Reverse tran-
scription kit. Real-time PCR was performed with a PCR
master mix comprising 12.5 pl of 2X master mix (Qiagen),
2.5 ul of cDNA template, 2.5 pl of each FTS primer pair
detailed below and 5 pl of RNase-free water. The reaction
involved denaturation at 95 °C for 5 min and 40 cycles of
amplification at 95 °C for 10 s, 60 °C for 10 s and 72 °C
for 10 s. Real-time quantification of FTS gene was nor-
malized to the threshold number of cycles (Ct) of
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glyceraldehyde-3-phosphate  dehydrogenase (GAPDH),
where Ct equals the PCR cycle number at which the
amount of amplified sample product reached 100 relative
fluorescence units. The difference in FTS mRNA expres-
sion relative to GAPDH expression was calculated using
the formulae 2742 A melting curve for all products was
obtained immediately after amplification to ascertain the
specificity of the products. The experiment was repeated
three times and the data were expressed as fold change
compared with control.

CACTGGGGTGAGGCTTACTGCC
TGGCTGCACATAGACGCCTGG

Forward FTS:
Reverse FTS:

Forward p21: TGAGCCGCGACTGTGATG

Reverse p21: GTCTCGGTGACAAAGTCGAA
GTT

Forward GAPDH: GTCCGAGTCACCGCCTGCCG

Reverse GAPDH: CTCGGCTGGCGACGCAAAAG

Chromatin immunoprecipitation

Chromatin immunoprecipitation (ChIP) assays were car-
ried out using the ChIP kit from Upstate Biotechnology as
described previously [19]. Briefly, soluble chromatin was
prepared. Aliquots (1/10) of total chromatin DNA before
immunoprecipitation were saved (input). Pre-cleared
lysates were used for immunoprecipitation experiments
with either p53 or IgG antibody overnight at 4 °C. The
immunocomplexes were eluted by adding a 250 pl aliquot
of a freshly prepared solution of 1% SDS, 0.1 M
NaHCO3. Samples were sequentially digested with RNase
A (10 mg/ml) at 37 °C for 1 h and proteinase K (20 mg/
ml) at 42 °C for 2 h to remove RNA and protein. The
crosslinking reaction was reversed by 4 h incubation of the
sample at 68 °C, and the DNA was recovered by column
based elution using genomic DNA isolation kit. An aliquot
of each DNA fraction was used for semi-quantitative PCR
to detect the presence of specific DNA segments. The
primer region spanning the p53 binding region in the
promoter of FTS gene was procured from Qiagen (Cat
#GPH 1078976(+)09A).

Silencing of p53 and EGCG treatment

HeLa cells were plated in antibiotic free medium and
allowed to attach overnight. After attachment, the medium
was replaced with transfection medium (Santa Cruz) con-
taining small interfering RNA (siRNA) (final concentra-
tion: 50 nM) and incubated at 37 °C for 6 h. Then, the
medium was replaced with regular medium and further
incubated for 24 h to silence the p53 gene. The cells were
further left untreated or treated with 50 uM EGCG for
24 h to assess the impact of p53 silencing on FTS mRNA

and protein expression in control and EGCG treated cells
using RT-PCR and Western blot analysis.

Immunoprecipitation assay

HeLa cells treated with or without EGCG (25 or 50 pM)
were lysed using cell lysis buffer for 30 min on ice. After
centrifugation at 12,000 rpm for 10 min at 4 °C, the
supernatants were collected and 200 png of total protein
from each group was incubated with anti-Akt antibody at
4 °C overnight, followed by incubation with protein A/G
agarose (Santa Cruz) for 1 h. Immunoprecipitates were
washed twice with cell lysis buffer at 4 °C. Proteins bound
to the beads were eluted with SDS loading buffer at 95 °C
for 3 min and then subjected to SDS-PAGE and western
blot analysis of FTS.

MTT assay

Cell viability was assayed using a modified colorimetric
technique that is based on the ability of live cells to convert
3-[4,5-dimethythiazol-2-yl]2,5-diphenyl tetrazolium bro-
mide (MTT), a tetrazolium compound, into purple forma-
zan crystals with the help of mitochondrial reductases.
Briefly, the cells (1 x 10%/well) were exposed to different
concentrations of EGCG (0, 25, 50 uM) for 24 or 48 h. At
the end of the treatment, 100 pl of 0.5 mg/ml MTT solu-
tion was added to each well and incubated at 37 °C for 3 h.
The formazan crystals formed were dissolved in dimethyl
sulfoxide (100 pl) and incubated in dark for 1 h. Subse-
quently, the intensity of the colour developed was assayed
using a Micro ELISA plate reader at 570 nm. The number
of viable cells was expressed as the percentage of control
cells cultured in serum-free medium. Cell viability in
control medium without any treatment was represented as
100 %.

EGCG
S T = =
< % = =4 =
S - S & et
—_——— — - FTS, 33 kDa
1 0.9 0.75 0.76 0.42
S —— = Actin

Fig. 1 Effect of EGCG on the protein expression of FTS in HeLa
cells. Western blot analysis of FTS shows the reduced protein
expression of FTS 24 h after EGCG treatment dose-dependently in
HeLa cells. The membrane was stripped and reprobed with actin
antibody to compare the protein expression
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Statistical analysis

All data reported in this report were generated using in vitro
assays. The significance of the observation was estimated
by Student’s ¢ test, using data from at least three indepen-
dent replicates. The observation was deemed significant
if the probability of accepting null hypothesis is <0.05
(indicated by “*” in the figures).

Results

EGCG treatment reduces the protein levels of FTS

The antiproliferative actions of EGCG in cervical cancer
cells are well documented. The mechanisms concerning the

Amplification curve (a)

actions of EGCG in executing the antiproliferative effects
are multiple and are still investigated in detail. In the present
study, for the first time, we have shown a dose dependent
reduction in the protein expression of FTS after treatment
with EGCG at 1, 10, 25 and 50 pM dose levels (Fig. 1).
Earlier studies in our laboratory pointed out the overex-
pression of FTS during the advancement of cervical cancer
and have conferred radioresistance. The reduction in the
protein expression supports the regulatory role of EGCG on
the expression of FTS. The reduction is more prominent at
25 uM dose and almost undetectable at 50 uM.

EGCG treatment reduces the mRNA expression of FTS

We wanted to assess whether the reduction in the protein
expression of FTS is due to reduced mRNA expression

Melting curve (b)
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Fig. 2 Effect of EGCG on the mRNA expression of FTS in HelLa
cells a Amplication plot, b Melting curve analysis showing the
amplification of FTS and GAPDH genes in control and EGCG treated
HeLa cells. Melting curve analysis revealed the product specificity.

@ Springer

10 pM
25 uM
50 uM

EGCG

¢ Change in the mRNA expression was estimated and expressed as
fold expression change calculated using the formulae 224!, The
data was represented as mean = SEM of three independent exper-
iments. Asterisks denotes statistical significance at p < 0.05 level



Mol Biol Rep (2013) 40:5587-5596

5591

of FTS by EGCG. To test this, mRNA expression was
analyzed using Real time-RT-PCR. The results obtained
in the mRNA expression are similar to its protein
expression. A dose dependent reduction in the mRNA
expression of FTS is evidenced after EGCG treatment
(Fig. 2a—c). The percentage decrease in the mRNA
expression was 37, 49, 59 and 79 % after treatment with
1, 10, 25 and 50 pM of EGCG when compared with
control. Transcriptional suppression of FTS by EGCG
suggests that the effect of EGCG on the expression of
FTS is also regulated at mRNA levels.

Fig. 3 a Effect of EGCG on the
p53 binding to the promoter
region of FTS in HeLa cells.
a ChIP analysis showing the P
interaction between p53

—
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EGCG treatment augments the protein level of p53
and its interaction to the promoter region of FTS

In an attempt to identify the possible mechanism behind the
transcriptional suppression, we have screened several fac-
tors. Among them, we have speculated that pS3 could be
involved in the transcriptional suppression of FTS. EGCG
treatment has increased the protein level of p53. The increase
in the protein level of p53 after EGCG treatment is in
agreement with earlier published findings [20]. Therefore,
we performed ChIP assay to assess the interaction between

FTS gene
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p53 and the promoter region of FTS. For the first time, we
have shown here the binding of p53 to the promoter region of
FTS and this interaction is enhanced by EGCG. The increase
in the binding is dose dependent (Fig. 3a).

p53 silencing and FTS expression

EGCG treatment increased the production of p53 (Fig. 3b).
The increase is associated with increase in the mRNA
levels of p21, a transcriptional target of p53 confirms that
the increase in the levels of p53 after EGCG treatment is
transcriptionally active. The levels of p21 mRNA is sig-
nificantly higher in these cells when compared to control
cells (Fig. 3c) suggesting that the increased p53 protein
levels after EGCG treatment is transcriptionally active.
Identification of p53 binding to the promoter region of FT'S
gene under unstimulated condition has prompted us to
further investigate the role of p53 in the regulation of FTS.
In this regard, p53 was silenced using siRNA based
approach. p53 silencing augmented both mRNA and pro-
tein expression of FTS and also reduced the decrease in the

(d) Amplification Curve

Control FTS
P53 SiRNA FTS

EGCG FTS
EGCG +p53 siRNA FTS =

FTS expression by EGCG. P53 silencing increased the
mRNA expression of FT'S by 26 % and also prevented the
EGCG effects on the FTS mRNA expression by 43 %
(Fig. 3c, d). Similar effects were seen in the protein
expression of FTS and these highlights the involvement of
p53 in the transcriptional repression of FTS by EGCG.

EGCG treatment reduces the phosphorylation
of Akt and its interaction with FTS

EGCG treatment significantly reduced the mRNA and
protein expression of FTS. The decrease in the expression
of FTS is associated with reduced phosphorylation of Akt
(Fig. 4a) in cervical cancer cells. We have also studied the
physical interaction between FTS and Akt in these cells
through immunoprecipitation analysis. The results have
shown the presence of physical interaction between FTS
and Akt and its importance in the phosphorylation of Akt in
cervical cancer cells (HeLa). EGCG treatment reduced the
interaction between FTS and Akt (Fig. 4b). Silencing of
FTS resulted in drastic reduction in the phosphorylation of
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Fig. 3 continued
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Akt [21]. Collectively these results suggest the functional
significance of reduced FTS in EGCG treated cells.

EGCG treatment reduces the survival of cervical
cancer cells

To find the functional consequence of reduced FTS
expression and its interaction with Akt, survival of cervical
cancer cells were evaluated after 24 and 48 h treatment
with EGCG. EGCG treatment decreased the survival of
HeLa cells in a time and dose dependent manner. EGCG
treatment at 25 and 50 pM decreased the survival by 19.72
and 55.2 % after 24 h treatment, whereas it reduced the
survival by 36.95 and 64.93 % after 48 h treatment
(Fig. 5). These data suggest the requirement and impor-
tance of FTS in the survival of cervical cancer cells
(Fig. 6).

Discussion

The effects of green tea, EGCG, in particular are promising
in the prevention and treatment of several cancers. The
mechanism by which EGCG operates in combating cancer
is numerous and is an active area of research. Cervical

Fig. 4 Effect of EGCG on the EGCG
protein expression of Akt and (a)

p-Akt in HeLa cells after 24 h. ©° s = =
a EGCG treatment reduced the z % éﬂ- J:" é‘
phosphorylation of Akt. b FTS S &« 3 & n»

physically associates with Akt
in untreated cells and EGCG

treatment has drastically o
reduced the interaction

— N — —

Fig. 5 Effect of EGCG on the
survival of cervical cancer HeLa

l
|
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cancer is the second most common cancer among women
and it can be cured if detected early. Previous studies from
our laboratory have highlighted the involvement of an
oncoprotein FTS in the pathogenesis of cervical cancer
[18]. The present study reports for the first time that EGCG
actions in cervical cancer cells are mediated via reduced
expression of FTS. The antiproliferative effect of EGCG is
well documented. Silencing of FTS in cervical cancer cell
line has greatly reduced the survival of these cells in vitro
[17]. Silencing of this protein has also radiosensitized and
accelerated the apoptosis and cell cycle arrest [21]. These
findings taken together with reduced expression of FTS
after EGCG treatment suggests the actions of EGCG in
cervical cancer cells are mediated via decreased FTS
expression. This observation has prompted us to investigate
the effects of EGCG on FTS at mRNA level. Reduced
mRNA expression of FTS after EGCG treatment has fur-
ther strengthened the regulatory role of EGCG on FTS
expression. The oncoprotein FTS has been shown to
interact with Akt and increase its phosphorylation. A
reduction in the phosphorylation of Akt after FTS silencing
has been previously reported in our laboratory [21]. A
significant reduction in the phosphorylation of Akt has
been observed after EGCG in the present experiment. A
similar reduction in the phosphorylation of Akt [22, 23] by

cells. EGCG treatment has
reduced the survival of HeLa
cells in vitro after 24 h (a) and
48 h (b) Asterisks denotes
statistical significance at

p < 0.05 level
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Schematic Representation

Tps3

lFTS expression
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l
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Fig. 6 Schematic representation showing EGCG induces increase in
p53 and reduction in FTS expression and phosphorylation of AKT
and cervical cancer cell survival

EGCG has been reported in cancer cells by other investi-
gators. The present study also demonstrated a reduced level
of p-Akt and FTS after EGCG treatment. In addition, we
have shown the physical interaction between Akt and FTS
in untreated HeLa cervical cancer cells and EGCG treat-
ment greatly reduced this interaction. Previously, we have
shown reduction in the phosphorylation of Akt and absence
of increase in the phosphorylation after ionizing radiation
(IR) in FTS silenced HeLa cells when compared to FTS
intact control cells [21]. Taken together, these observations
highlight the functional consequences of reduced FTS
expression in EGCG treated HeLa cells.

In addition, silencing of FTS has been shown to increase
caspase activity in cervical cancer cells and EGCG actions
are shown to involve increased caspase activities. EGCG
has been shown to inhibit epidermal growth receptor
pathway. The EGCG-dependent reduction in ERK and Akt
activity is associated with reduced phosphorylation of
downstream substrates, including p90RSK, FKHR, and
BAD. These changes are associated with increased p53,
p21(WAF-1), and p27(KIP-1) levels, reduced cyclin E
level, and reduced CDK2 kinase activity [24]. We have
shown that FTS suppression had also reduced the EGFR
downregulation, cyclin dependent kinases and increased
p21 promoter activity [21]. These authors have concluded
that EGCG directly inhibit ERK1/2 and Akt kinase. The
present study also evidenced increased p53 protein levels
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and p21 mRNA suggesting that the increase in the protein
expression of p53 is transcriptionally active. The present
study suggests that EGCG induced suppression of Akt
kinase might be mediated via reduced FTS expression.
Collectively, these results point the regulatory significance
of EGCG on the expression of FTS.

EGCG has been shown to alter several signal trans-
ductions, at this point time, the exact mechanism through
which EGCG reduced the expression of FTS is unknown.
Various studies suggest that the tumor suppressor protein
pS3 plays a key role in the regulation of negative cellular
growth in response to EGCG [25-27]. Screening of the
promoter region of FTS has shown the binding of p53,
since EGCG has been shown to augment the synthesis of
p53, we were interested in testing whether this could have
resulted in the transcriptional repression of FTS after
EGCG treatment. Our ChIP assay demonstrated the bind-
ing of p53 to the promoter region of FTS. To the best of our
knowledge, this is the first report to show p53 binding to
the promoter region of FTS in cervical cancer cells. A dose
dependent increase in the interaction was evidenced after
EGCG treatment at 10 and 25 pM. The binding was also
evidenced in untreated cells. To understand the functional
significance of this, we silenced the p53 gene using siRNA
based approach and evaluated its effect on the mRNA and
protein expression of FTS in control and EGCG treated
cells. A significant increase in the expression of FTS
mRNA and protein levels were noted after EGCG treat-
ment in p53 silenced cells when compared with control
cells. Further EGCG treatment induced reduction in FTS
was reduced in p53 silenced cells. This is in agreement
with an earlier study where treatment with EGCG resulted
in activation of p53 and induction of apoptosis in prostate
cancer LNCaP cells. Inactivation of p53 using siRNA
rendered these cells resistant to EGCG mediated apoptosis
[9]. pS3 has been shown to function as transcriptional
repressor that acts by activating the transcription of its
target genes such as p21, PUMA, PKR, Bax, and regulate
cell proliferation [28-31]. Induction of p53 expression by
naringin, a plant flavonoid resulted in increased apoptosis
of human cervical cancer (SiHa) cells [32]. The increase in
the binding of p53 to the promoter region of FTS is asso-
ciated with reduced mRNA expression suggesting that p53
is involved in the transcriptional suppression of FTS in
cervical cancer cells. This interaction may have important
significance and this could also be one of the potential
mechanism through which p53 activating compounds bring
about the antiproliferative effects in cervical cancer cells.

The data obtained in the present study clearly suggests
that the antiproliferative actions of EGCG in cervical
cancer cells are also mediated via reduced expression of
FTS. Given the fact that cervical cancer can be cured, if
detected at early stage and FTS expression increases with
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advancement of this disease, the inhibitory effects of
EGCG on the expression of FTS have significant impli-
cations and attest the therapeutic/preventive value of this
compound in negating the process of oncogenesis. In
addition to the data obtained in the present study, EGCG
has numerous health promoting effects. Studies of this kind
support the nutritional significance of dietary antioxidants
in the treatment of cancer. Diet rich in fruits and vegetables
could reduce 7-31 % of all cancer worldwide [33]. Clinical
trials have indicated the relatively low toxicity and effec-
tive oral bioavailability of EGCG [34] attest the potentially
ideal candidature of EGCG as antitumor agent. Emerging
studies also point out the significance of p53 regulation in
cancer therapy [35] and in this context the data generated
in the present study suggests additional mechanism by
which p53 controls tumor cell growth. The current study
also warrants extensive future investigation in this area,
which are currently being pursued in our laboratory.
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