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EGCG induces lung cancer A549 cell apoptosis
by regulating Ku70 acetylation
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Abstract. Lung cancer is the leading cause of cancer-related
death worldwide. (-)-Epigallocatechin-3-gallate (EGCG)
is a potential chemopreventive and therapeutic agent for
lung cancer. Induction of apoptosis was examined using
Annexin V/PI double staining flow cytometry. Western blot
analysis detected the protein expression of cleaved caspase-3,
Bax and Bcl-xL. Co-immunoprecipitation was used to detect
the interaction of Ku70-Bax and the acetylation status of
Ku70. Treatment of A549 cells with EGCG-induced apoptosis
via increased expression of cleaved caspase-3 and Bax, but
decreased expression of Bcl-xL. EGCG upregulated the K70
acetylation status of A549 cells and downregulated the inter-
action of Bax-Ku70 in a concentration- and time-dependent
manner. The apoptosis-promoting effect of EGCG on A549
cells was obviously weakened, along with strengthening of
the Bax-Ku70 interaction, after pPCDNA3.1(+)-Ku70 plasmid
and pCDNA3.1(+)-Ku70%°>*R plasmid transfection. Our
results established a role of EGCG in inducing cell apoptosis
by suppressing Bax activity. Regulating Ku70 acetylation by
EGCQG, that block the interaction between Ku70 and Bax,
will result in lung cancer cell apoptosis.

Introduction

Lung cancer is one of the malignant tumors with very high
global incidence and mortality (1). In addition to smoking
cessation and early detection measures, chemoprevention
has become an important means of prevention and control of
lung cancer (2). Green tea is widely consumed for its char-
acteristic flavor and potential health benefits. Many studies
have provided evidence that green tea and its components
reduce the risk of cancers, including lung, prostate, and
breast cancers (3-6).
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A typical cup of green tea contains 100-150 mg of tea
polyphenols; the major green tea polyphenol is (-)-epigallocat-
echin-3-gallate (EGCG), which comprises more than 50% of
total tea polyphenols (7). Research has shown that EGCG is a
potential chemopreventive and therapeutic agent for various
tumors (8-10). EGCG has been demonstrated to act on multiple
key elements in signal transduction pathways related to inhibi-
tion of carcinogen-induced mutagenesis (11,12), induction of
cell cycle arrest (13), induction of apoptosis (14), inhibition
of growth factor-mediated proliferation (15), inhibition of
transformation (9), inhibition of angiogenesis (16) and inhibi-
tion of telomerase activity (17). It has been shown that EGCG
can effectively regulate various key molecules in cell mito-
chondrial apoptosis pathways in other tumors as a potential
antitumor substance (18,19). However, the molecular mecha-
nisms of EGCG inducing apoptosis have not been completely
elucidated in lung cancer.

Ku70 was first characterized as part of the Ku70/Ku80
heterodimer that is essential as a DNA binding component of
the non-homologous end joining (NHEJ) double-strand break
(DSB) repair (20). Although Ku70 was originally found in
the nucleus, its cytoplasmic function has been investigated as
a regulatory factor of cell death through interaction with an
apoptotic protein Bax (21). Dissociating Bax from Ku70, either
by pharmacological means or by agents that block the interac-
tion between Ku70 and Bax, may result in cell death (21). Our
previous study revealed that EGCG could effectively inhibit
the growth of lung adenocarcinoma A549 cell line transplanted
tumors and that the general mechanism involved interference
with the interaction between Ku70 and Bax (22). Therefore,
the specific mechanism of the EGCG-regulated interaction of
Ku70-Bax that induces apoptosis in lung cancer A549 cells is
further explored in the present study.

Materials and methods

Cell lines, strains and plasmid vector. The human lung adeno-
carcinoma A549 cell line was purchased from the Cell Bank
of Xiangya School of Medicine, Central South University.
E. Coli DH50. was provided by the Cancer Research Institute
of Xiangya School of Medicine, Central South University.
The pMD 18-T vector kit was purchased from Takara (Otsu,
Japan). The pCDNA3.1 (+) plasmid was supplied by the Cancer
Research Institute of Xiangya School of Medicine, Central
South University.
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Drugs and reagents. EGCG (purity 98%), dimethyl sulfoxide
(DMSO) (both from Sigma, St. Louis, MO, USA), Annexin V
and PI double staining flow method cell apoptosis detection
kit (Invitrogen, Carlsbad, CA, USA), RT-PCR kit (two-step
method), real-time PCR kit (both from Fermentas, Vilnius,
Lithuania), rabbit anti-human Bcl-xL antibody (Proteintech,
Chicago, IL, USA), rabbit anti-human Bax antibody (Cell
Signaling Technology, Boston, MA, USA), rabbit anti-human
caspase-3 antibody (Auragene, Changsha, China), and rabbit
anti-human Ku70 antibody (Santa Cruz Biotechnology, Inc.,
Dallas, TX, USA).

Construction of gene point mutation plasmid. Ku70-pcDNA3.1
recombinant plasmid was used as the template. Two mutation
primers were designed in the locus to be mutated (the primers
were: Mut-Ku-F, AAGGGAGAGTTACCAGGAGAAAA
CACGATAATGAAGGTTCTGGAA and Mut-Ku-R, TTCTC
CTGGTAACTCTCCCTTCAGGATTGTAATCTGGTGGG
TAAAC, respectively) for PCR amplification. The conditions
of reaction system were pre-denaturation at 94°C for 4 min,
94°C for 30 sec, 56°C for 30 sec and 72°C for 7 min, for a total
of 30 amplification cycles. The Notch mutant was amplified. A
total of 1 ul of Dpnl restriction endonuclease was added to the
thermal cycling product. The template plasmid without muta-
tion was digested. A total of 5 ul of digested thermal cycle
product was used to transform competent bacteria. Then, 5 ml
of bacteria were agitated overnight. The plasmid was extracted
from the bacterial suspension. The nucleic acid electrophoresis
confirmed plasmid bands. A small amount of bacterial suspen-
sion was used for plasmid extraction and sequencing. The
residual bacterial suspension was frozen.

Apoptosis analysis. The cells in each group were treated with
different concentrations of EGCG for given times. Thereafter,
the cells were divided into two groups; one was used for
detecting the effect of EGCG on human lung cancer A549 cell
survival rates in vitro by the MTT method, whereas the other
was used for detecting cell apoptosis by Annexin V/PI double
staining flow cytometry. The effects of EGCG with different
concentrations and different action times on cell apoptosis in
each group were comprehensively analyzed.

Western blotting. To detect protein expression in the cells
of each group, total protein was extracted from the treated
cells. The protein concentration was measured, and western
blot analysis was conducted to analyze the expression of
various proteins following the manufacturer's instructions.
Aliquots of equal amounts of protein (40 ug) from the cell
lysates were subjected to SDS-PAGE electrophoresis and
transferred to polyvinylidene difluoride (PVDF) membranes.
After blocking the non-specific binding sites, the membranes
were incubated overnight with the desired primary antibody
at 4°C. The membranes were then incubated with the respec-
tive HRP-conjugated secondary antibody for 1 h at room
temperature and the immunoreactive bands were detected
by enhanced chemiluminescence detection systems (Thermo
Scientific, Waltham, MA, USA).

Co-immunoprecipitation. To detect the interaction of
Ku70-Bax and the acetylation status of Ku70, the treated
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Figure 1. A549 cell survival rates when treated with EGCG (survival rates, %;
EGCG concentrations, ymol/l; effect time, h). The cell survival rate showed
a declining trend along with the increase of EGCG concentration, displaying
a significant dosage-effect relationship. The inhibitory rate in the 40 and
80 umol/l dosage groups showed an increasing trend with prolongation of
EGCG action time, displaying an time-effect relationship.

cell protein was extracted. The protein concentration was
determined. A total of 1,000 ug of cell lysate was divided
into two portions. One portion was 100 yg. An equal volume
of 2X SDS sample buffer was added, mixed, degenerated at
100°C in boiling water for 10 min and centrifuged. A total of
50 pug of supernatant was extracted. The protein level in whole
cell lysates was analyzed by western blotting. The remaining
portion of the cell lysate was 900 pg. A total of 5 ul of protein
A/G agarose beads and a given amount of antibody (1-2 ug)
were added. Lysis buffer was added to a final volume of 1 ml.
The sample was fixed in a vertical mixer and slowly rotated
for 3 h. The beads were washed three times with 1 ml of lysis
buffer and centrifuged in a refrigerated centrifuge at 3,000 rpm
at 4°C for 3 min. The supernatant was absorbed after the final
washing. A total of 50 ul of 1X SDS sample buffer was added,
mixed evenly, boiled at 100°C for 10 min and centrifuged.
A 15-ul sample was extracted. The interaction between the
proteins was analyzed by western blotting.

Statistical analysis. All of the data were processed by the
statistical software SPSS10.0. The data are shown as the mean
and standard deviation (mean + SD). Student's t-test was used
for comparisons between the two groups. The SNK-q test was
used for comparisons among multiple groups. P<0.05 indicates
statistical significance.

Results

EGCG induces A549 cell apoptosis. After treating A549 cells
with different concentrations of EGCG (0, 20, 40, 60, 80 and
100 umol/1) for 24,48 and 72 h, A549 cell survival rates were
detected by the MTT assay (Fig. 1), and apoptosis was detected
by Annexin V/PI double staining flow cytometry (Fig. 2).
After treating A549 cells with 40 gmol/l EGCG for 24 h, cell
growth was significantly inhibited (P=0.017). The inhibition
was stronger after 48 h (P<0.01) and even stronger again
after 72 h (P<0.01). The inhibitory rate in the other dosage
groups also showed an increasing trend with prolongation of
drug action time, displaying an obvious time-effect relation-
ship (pair comparison P<0.05). Furthermore, the cell survival
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Figure 2. Apoptosis-inducing effect of A549 cells treated with EGCG, detected by Annexin V/PI double staining. (A) O gmol/l, 24 h; (B) 40 pmol/l, 24 h;
(C) 80 umol/1, 24 h; (D) 0 pmol/l, 48 h; (E) 40 umol/l, 48 h; and (F) 80 ymol/l, 48 h. With the increase of EGCG concentration, the cell apoptosis rate in each
group increased dose-dependently. The apoptosis rate in the 40 and 80 gmol/l dosage groups showed an increasing trend with prolongation of EGCG action

time, displaying an time-effect relationship.

rate in each group also showed a declining trend along with
the increase of EGCG concentration, displaying a significant
dosage-effect relationship (P<0.05). In addition, with the
increase of EGCG concentration, the early cell apoptosis
rate in each group showed a increasing trend along with the
increase of EGCG concentration, displaying a dose-dependent
relationship (P<0.05). When the action time of EGCG was
prolonged to 48 h, the apoptosis rate also increased, and the
apoptosis inducement ability showed a time-dependent rela-
tionship (P<0.05).

EGCG regulates cleaved caspase-3, Bax and Bcl-xL
expression. After A549 cells were treated with EGCG concen-
trations of 0, 40 and 80 umol/l for 24 and 48 h, western blot
analysis was used to detect the protein expression of cleaved
caspase-3 (Fig. 3), Bax (Fig. 4) and Bcl-xL (Fig. 5). The results
showed that the protein expression of caspase-3 (17 kDa) and

Bax in the 0 ymol/l group was relatively low after 24 h of
treatment. With an increase in EGCG concentration to 40 and
80 umol/l, the protein expression of caspase-3 (17 kDa) and
Bax in 40 and 80 ymol/l EGCG treatment groups showed an
increasing trend that was statistically significant (P<0.05),
displaying a dose- and time-dependent relationship. In
contrast, Bcl-xL protein expression was higher in the O gmol/l
group after 24 h of treatment. With the increase of EGCG
concentration to 40 and 80 xmol/l, Bcl-xLL protein expres-
sion gradually decreased and the difference was statistically
significant (P<0.05).

Regulation of Ku70 acetylation and interference with
Ku70-Bax interaction by EGCG. Following A549 cell
treatment with 0, 40 and 80 ymol/l EGCG for 24 and 48 h,
co-immunoprecipitation was used to detect the acetylation
status of Ku70 and the interaction between Ku70-Bax (Fig. 6).
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Figure 3. Cleaved caspase-3 expression in A549 cells treated with EGCG. (A) Western blot analysis of cleaved caspase-3 in A549 cells treated with different
concentrations of EGCG for different lengths of time. (B) The bands were quantified by densitometry and are represented graphically. The results are the mean
of three independent experiments. Using IPP6.0 software (mean + SD, n=3). "P<0.05, compared with the 0 gmol/l group at the same time; “P<0.05, compared
with the 40 ymol/l group at the same point; *P<0.05, compared with the same concentration group at 24 h. The protein expression of cleaved caspase-3 in 40
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Figure 4. Bax expression in A549 cells treated with EGCG. (A) Western blot analysis of Bax protein expression in A549 cells treated with different concentra-
tion of EGCG for different lengths of time. (B) The bands were quantified by densitometry and are represented graphically. The results are the mean of three
independent experiments. Using IPP6.0 software (mean + SD, n=3). "P<0.05, compared with the 0 zmol/l group at the same time; “P<0.05, compared with the
40 umol/l group at the same point; *P<0.05, compared with the same concentration group at 24 h. The protein expression of Bax in 40 and 80 ymol/l EGCG
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treatment groups showed an increasing trend dose- and time-dependently.
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Figure 5. Bcl-xL protein expression in A549 cells treated with EGCG. (A) Western blot analysis of Bcl-xL protein expression in A549 cells treated with
different concentrations of EGCG for various lengths of time. (B) The bands were quantified by densitometry and are represented graphically. The results are
the mean of three independent experiments. Using IPP6.0 software (mean + SD, n=3). "P<0.05, compared with the 0 gmol/l group at the same time; “P<0.05,
compared with the 40 gmol/l group at the same point; SP<0.05, compared with the same concentration group at 24 h. The protein expression of Bcl-xL in 40
and 80 ymol/l EGCG treatment groups showed a decreasing trend dose- and time-dependently.
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Figure 6. Ku70 acetylation level and Bax-Ku70 protein interaction level in
AS549 cells treated with EGCG. (A) Ku70 acetylation level in A549 cells
treated with different concentrations of EGCG for various lengths of time
(1, 0 ymol/1, 24 h; 2, 40 pmol/1, 24 h; 3, 80 pmol/l, 24 h; 4, 0 pmol/1, 48 h;
5,40 umol/l, 48 h; and 6, 80 ymol/l, 48 h). (B) Bax-Ku70 protein interac-
tion level in A549 cells treated with different concentrations of EGCG for
various lengths of time (1, 0 gmol/l, 24 h; 2, 40 pmol/l, 24 h; 3, 80 ymol/l,
24 h; 4, 0 ymol/l, 48 h; 5, 40 umol/l, 48 h; and 6, 80 gmol/l, 48 h).
Co-immunoprecipitation showed Ku70 acetylation status was strengthened,
but the interaction of Ku70-Bax was decreased with the EGCG treatment,
dose- and time-dependently.

The results showed that in the 0 gmol/l group after treatment
for 24 h, the Ku70 acetylation status was weak, but the inter-
action of Ku70-Bax was strong. With an increase of EGCG
concentration to 40 and 80 pgmol/l, Ku70 acetylation status
was strengthened, but the interaction of Ku70-Bax showed a
decreasing trend. After treatment with the same concentration

of EGCG for a different time, the acetylation status of Ku70
was positively related to the length of treatment. However, the
interaction of Ku70-Bax gradually decreased with the prolon-
gation of treatment.

EGCG induces A549 cell apoptosis with different plasmid
transfections. Following A549 cell treatment with different
concentrations of EGCG (0, 40 and 80 M) and undergoing
plasmid transfections [pCDNA3.1(+), and pCDNA3.1(+)-Ku70
and pCDNA3.1(+)-Ku70%*54R plasmid transfection groups]
for 48 h, Annexin V/PI double staining was used to detect the
apoptosis rate of the cells (Fig. 7). The results showed that the
early apoptosis rate of A549 cells increased with an increasing
concentration of EGCG in the pCDNA3.1(+) plasmid transfec-
tion group. However, the early cell apoptosis rate was similar
with or without EGCG treatment in the pCDNA3.1(+)-Ku70
and in the pCDNA3.1(+)-Ku703%3*® plasmid transfec-
tion groups. In contrast, for cells treated with EGCG, the
early apoptosis rate in the pCDNA3.1(+)-Ku70 and in the
pCDNA3.1(+)-Ku70%*%*?R plasmid transfection groups was
lower than that in the control group and in the pCDNA3.1(+)
plasmid transfection group (P<0.05).

Effects of EGCG on cleaved caspase-3 and Bax expression
in A549 cells with different plasmid transfections. A549 cells
were treated with different concentrations of EGCG (0, 40 and
80 umol/l) and undergwent different plasmid transfections
[control,pCDNA3.1(+),pCDNA3.1(+)-Ku70 and pCDNA3.1(+)-
Ku70°%3%R plasmid transfection groups] for 48 h, western blot
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Figure 7. Apoptosis inducing effect of A549 cells treated with EGCG, after undergoing different plasmid transfections for 48 h, detected by Annexin V/PI
double staining. (A) pCDNA3.1(+) plasmid transfection group, 0 gmol/l; (B) pCDNA3.1(+) plasmid transfection group, 40 ymol/l; (C) pPCDNA3.1(+) plasmid
transfection group, 80 pmol/l; (D) pCDNA3.1(+)-Ku70 plasmid transfection group, 0 #gmol/l; (E) pCDNA3.1(+)-Ku70 plasmid transfection group, 40 ymol/l;
(F) pCDNA3.1(+)-Ku70 plasmid transfection group, 80 gmol/l; (G) pPCDNA3.1 (+)-Ku70°*****R plasmid transfection group, 0 gmol/I; (H) pCDNA3.1
(+)-Ku70°¥32R plasmid transfection group, 40 gmol/l; (I) pCDNA3.1 (+)-Ku70°*>*?R plasmid transfection group, 80 gmol/l. For cells treated with EGCG, the
early apoptosis rate in the pPCDNA3.1(+)-Ku70 and in the pPCDNA3.1(+)-Ku70%**?® plasmid transfection groups was lower than that in the control and in the

pCDNA3.1(+) plasmid transfection groups.

analysis was used to detect the protein expression of cleaved
caspase-3 (Fig. 8) and Bax (Fig. 9). Caspase-3 (17 kDa)
expression in the pCDNA3.1(+)-Ku70 plasmid transfection
group and in the pCDNA3.1(+)-Ku70°*”*® plasmid
transfection group was similar to that of the control group and
the pCDNA3.1(+) plasmid transfection group without EGCG
treatment. In contrast, for cells treated with EGCG, caspase-3
(17 kDa) expression in the pCDNA3.1(+)-Ku70 and in the
pCDNAZ3.1(+)-Ku703#2R plasmid transfection groups was
lower than that of the control and the pCDNA3.1(+) plasmid
transfection groups. In particular, caspase-3 expression in the
pCDNA3.1(+)-Ku70%3#R plasmid transfection group was
lower, and the difference was statistically significant (P<0.05).
However, the Bax protein expression in A549 cells showed no
significant difference after intervention by different plasmid
transfections with the same concentration of EGCG.

Effect of EGCG on the Bax-Ku70 interaction in A549
cells with different plasmid transfections. A549 cells were
treated with different concentrations of EGCG (0, 40 and
80 pmol/l) then underwent different plasmid transfections
[control, pCDNA3.1(+), pCDNA3.1(+)-Ku70 and pCDNA3.1
(+)-Ku70%%42R plasmid transfection groups] for 48 h,
co-immunoprecipitation was used to detect the interaction
of Ku70-Bax (Fig. 10). The interaction of Bax-Ku70 in the
pCDNA3.1(+)-Ku70 and in the pCDNA3.1(+)-Ku70354}
plasmid transfection groups was similar to that of the control
group and the pCDNA3.1(+) plasmid transfection group
without EGCG treatment. In contrast, for cells treated with
EGCG, the interaction of Bax-Ku70 in the pCDNA3.1(+)-Ku70
and in the pCDNA3.1(+)-Ku70%°%*2R plasmid transfection
groups was significantly stronger than that of the control
and the pCDNA3.1(+) plasmid transfection groups. In
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Figure 8. Cleaved caspase-3 expression in A549 cells treated with EGCG after different plasmid transfections at 48 h [1, control group; 2, pCDNA3.1(+)
plasmid transfection group; 3, pPCDNA3.1(+)-Ku70 plasmid transfection group; and 4, pCDNA3.1 (+)-Ku70°*3*® plasmid transfection group control group].
(A) Western blot analysis of cleaved caspase-3 in A549 cells treated with different concentrations of EGCG after different plasmid transfections at 48 h.
(B) The bands were quantified by densitometry and are represented graphically. The results are the mean of three independent experiments. Using IPP6.0
software (mean + SD, n=3). "P<0.05, compared with the control group treated by the same concentration of EGCG. With the same concentration of EGCG
treatment, the cleaved caspase expression in the pCDNA3.1(+)-Ku70 and in the pPCDNA3.1(+)-Ku70%*****® plasmid transfection groups was lower than that of
the control and the pPCDNA3.1(+) plasmid transfection groups, but the difference was statistically significant only in the pPCDNA3.1(+)-Ku70%3**® plasmid
transfection group.
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Figure 9. Bax protein expression in A549 cells treated with EGCG after different plasmid transfections for 48 h [1, control group; 2, pCDNA3.1(+) plasmid
transfection group; 3, pCDNA3.1(+)-Ku70 plasmid transfection group; and 4, pCDNA3.1 (+)-Ku70°****R plasmid transfection group control group]. (A) Western
blot analysis of Bax protein expression in A549 cells treated with different concentrations of EGCG after various plasmid transfections at 48 h. (B) The bands
were quantified by densitometry and are presented graphically. The results are the mean of three independent experiments. Using IPP6.0 software (mean + SD,
n=3). The Bax protein expression in A549 cells showed no significant difference after intervention by different plasmid transfections with the same concentra-
tion of EGCG treatment.
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Figure 10. Bax-Ku70 protein interaction level in A549 cells treated with EGCG after different plasmid transfections for 48 h [1, control group; 2, pPCDNA3.1(+)
plasmid transfection group; 3, pPCDNA3.1(+)-Ku70 plasmid transfection group; and 4, pPCDNA3.1 (+)-Ku707*34R plasmid transfection group control group].
With the same concentration of EGCG treatment, the interaction of Bax-Ku70 in the pCDNA3.1(+)-Ku70 and in the pCDNA3.1(+)-Ku70°***® plasmid
transfection groups was lower than that of the control and the pPCDNA3.1(+) plasmid transfection groups, but the difference was statistically significant only in

the pPCDNA3.1(+)-Ku70%*34R plasmid transfection group.

particular, the interaction of Bax-Ku70 was stronger in the
pCDNAS3.1(+)-Ku70°*3%R plasmid transfection group, and the
difference was statistically significant (P<0.05).

Discussion

Green tea is one of the most consumed beverages worldwide,
particularly in Asian countries. EGCG is the main monomer
component of green tea polyphenols. Many research studies
have shown that EGCG has an inhibitory effect on the occur-
rence and development of malignant tumors. The present
study showed that EGCG could effectively induce apoptosis of
human lung adenocarcinoma A549 cells, further confirming
our previous results. The outstanding advantage of EGCG is
the milder effect on normal cells while killing tumor cells.
Kang et al showed that the killing effect of EGCG on Ewing's
sarcoma cells of children was stronger than that on normal
cells (23). In their study, 25 and 50 gmol/l EGCG showed
obvious cell growth inhibition on Ewing's sarcoma cell lines
TC32 and TC71, respectively, but only mild damage on the
normal human microvascular endothelial cell line HBMEC,
up to an EGCG concentration of 100 ymol/l. A similar drug
action was also shown by EGCG on the adrenal carcinoma cell
line NCI-H295 and normal primary human embryonic skin
cells (24).

Apoptosis is a complex process regulated by several
molecules that function as either promoters, including Bax,
Bak and caspases, or inhibitors of the cell death process such
as Bcl-2, Bel-xL and the TAP proteins (25). Studies have shown
that EGCG can effectively regulate various key molecules
in cell mitochondrial apoptosis pathways in other tumors as
a potential antitumor substance (18,19). Our previous study
showed that the long-term ingestion of green tea could effec-
tively prevent lung cancer, in rats, induced by the carcinogen
3.4-benzopyrene (B[a]P), a process that may be related to the
EGCG-mediated upregulation of P53 expression and down-
regulation of Bcl-2 expression (26). The present study showed
that on one hand, EGCG upregulated the expression of the
apoptosis-promoting factor Bax, whereas on the other hand,
it downregulated the expression of the apoptosis inhibitor
Bcl-xL. EGCG also activated a member of the caspase-3
family to achieve anticancer effects, suggesting that EGCG
may regulate human lung adenocarcinoma A549 cells through
the mitochondrial apoptosis pathway. Hastak et al knocked

down Bax, and then the wild-type group and the Bax interfer-
ence group were treated with placebo and EGCG. The results
showed that the apoptosis rate in the Bax interference group
was significantly higher than that of the wild-type group
after treatment with EGCG. However, there was no obvious
difference in the apoptosis rate between the Bax interference
group and the wild-type group after treatment with placebo,
suggesting that EGCG-induced cell apoptosis required the
interference of Bax (27).

Sawada et al screened functional inhibitory protein Ku70
combined with Bax by the functional screening method based
on yeast and confirmed that Ku70 had a direct inhibitory effect
on the Bax-mediated mitochondrial apoptosis pathway (28).
Further studies showed that the inhibitory effect was related
to the direct binding of BIP and Bax on the Ku70 protein C
terminal (29). The present study also showed that Ku70 and its
acetylation status may play a critical role in the mitochondrial
apoptosis pathway mediated by Bax. Our study showed that
for A549 cells under the influence of EGCG, the interaction
of Bax-Ku70 decreased with an increasing concentration of
EGCG. In addition, their interaction showed a decreasing
trend with prolongation of the action time. To further under-
stand whether the EGCG-mediated interaction of Ku70-Bax
was related to Ku70 acetylation, this study further detected the
regulation of EGCG on the Ku70 acetylation status of A549
cells. The results showed that EGCG could also effectively
upregulate the acetylation status of A549 cells and showed that
this effect was concentration- and time-dependent.

Cohen et al (30) compared the Ku70 amino acid sequence
and the amino acid sequence of other factors regulated by
acetylation, including P53, FEN1, GATAI and EFIIL. The
results showed that the 530-583 sequence of Ku70 was similar
to the amino acid sequence in the acetylation area of the
above factors. A point mutation of several lysine residues in
the 530-583 sequence of Ku70 was introduced. The results
revealed that if lysine was mutated into arginine, the loci
would lose the acetylation function but would not affect the
entire Ku70 protein function. The final results showed that two
loci, K539 and K542, played a crucial role in Ku70 acetyla-
tion (31). Therefore, in this study, the pPCDNA3.1(+)-Ku70
and pCDNA3.1(+)-Ku70°***® plasmids were constructed and
successfully transferred into A549 cells. The two acetylation
loci of Ku70, K539 and K542, were lost after pPCDNA3.1(+)-
Ku70%54R transfection, and therefore, the acetylation
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function was lost. Thereafter, we determined that the apop-
tosis-promoting effect of EGCG on A549 cells was obviously
weakened, concurrent with strengthening of the Bax-Ku70
interaction and a decline in cleaved caspase-3 expression, after
pCDNA3.1(+)-Ku70 plasmid and pCDNA3.1(+)-Ku7033?34R
plasmid transfection. This result verified that EGCG may
induce apoptosis of human lung adenocarcinoma A549 cells
through the K539 and K542 acetylation loci of Ku70.
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