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Abstract

AlIM: To study the effect of NF-kB, survivin, Bcl-2 and Caspase3
on tumor necrosis factors related apoptosis inducing ligand
(TRAIL) induced apoptosis of gastric cancer cells.

METHODS: Gastric cancer cells of SGC-7901, MKN28,
MKNA45 and AGS lines were cultured in PRMI-1640 medium
and the apoptosis rates of the cells of 4 lines were observed
after treatment of tumor necrosis factors related apoptosis
inducing ligand (TRAIL) with a flow cytometer. The expression
of NF-kB, survivin, Bcl-2 and Caspase3 in gastric cancer
cells of 4 lines was analyzed with Western blot.

RESULTS: After the gastric cancer cells were exposed to
TRAIL 300 ng/ml for 24 hours, the apoptosis rate was
36.05%, 20.27%, 16.50% and 11.80% in MKN28, MKN45,
AGS and SGC-7901cells respectively. Western blot revealed
that the expressions of NF-kB and survivin were lower in
MKN28 cells than in MKN45, AGS and SGC-7901 cells. In
contrast, the expression of Caspase3 was higher in MKN28
cells than in MKN45, AGS and SGC-7901 cells.

CONCLUSION: There is a selectivity of TRAIL potency to
induce apoptosis in gastric cancer cells of different cell lines.
The anticancer potency of TRAIL is associated with the
decreased expression of NF-kB and survivin and increased
expression of Caspase3 of gastric cancer cells.
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INTRODUCTION

Tumor necrosis factors related apoptosis inducing ligand
(TRAIL) isone of the members of TNF family. TRAIL, also
known as APO-2L[*3, js highly homologousto FasL. TRAIL
is capable of inducing apoptosis of many kinds of cancer cells
but nontoxic to normal cellg**¥, It has been found that cells of
different cancers and even different types of cells of a cancer

exhibit significantly different sensitivity to TRAILP#7,

Nuclear transcript factor (NF-kB), survivin and Bcl-2 are
apoptosisinhibitors and play a key role in the mechanism of
anti-apoptosis of tumorg*®2, If the activity of these factorsis
suppressed, tumor cells can undergo apoptosis and stop
growing®*®Y, Various modulation elements of cell apoptosis
exert their action through Caspase enzyme system. Among
them, Caspase 3 (also known as CPP32, YAMA, or apopain) is
probably the one that so far best correlates with apoptosig33,
Furthermore, Caspase 3 expression could be detected in several
human maignancies such as non-small cell lung carcinoma®,
esophageal squamous cell carcinoma®! and gastric cancert®d.
Theinhibition of cell apoptosisisclosely related to the onset,
development and sensitivity to chemotherapy of malignant
tumors. Consequently, we studied the relationship of the
sensitivity of the cells of 4 gastric cancer cell linesto TRAIL
with the expression of NF-kB, survivin, Bcl-2 and Caspase3
in order to clarify why and how gastric cancer cells were
resistant to TRAIL.

MATERIALS AND METHODS

SGC-7901 line of gastric cancer cells was preserved in our
laboratory. MKN28, MKN45 and AGS cdll lineswere donated
by our colleagues of the Fourth Military Medical University.
NC membrane and mouse antihuman survivin monoclonal
antibody were bought from Santa Cruz Biotech Company.
Mouse antihuman NF-kB (p65) monoclonal antibody, mouse
antihuman Bcl-2 monoclonal antibody, mouse antihuman
Caspase3 monoclonal antibody and peroxidase-conjugated
rabbit anti-mouse 1gG were from the Zhongshan Company in
Beijing, and ECL chemofluerescent agent kit was from
DingguoBiotech Center in Beijing. TRAIL protein was prepared
by ourselves®.

Gastric cancer cells of SGC-7901, MKN28, MKN45 and
AGS lines were incubated in PRMI-1640 medium and 10%
inactivated calf serum. Penicillin and streptomycin were added
to afinal concentration of 100 u/ml. Generation transition of
the cells was achieved every 3 to 5 days through the adoption
of 0.25% pancreatic enzyme and 0.02% EDTA.

Gadtric cancer cellsin the logarithmic proliferation stage
were studied. The culture medium of every cell line was
distubated into 5 bottles (100 ml in each). TRAIL was added
to the 5 bottles of every cell line with afinal concentration of
0 ng/ml, 50 ng/ml, 100 ng/ml, 200 ng/ml and 300 ng/ml
respectively. All the bottles were incubated under 37 C,
5%CO, and saturated humidity for 24 hours.

The apoptosis rate of gastric cancer cells was determined
with aflow cytometer. All the cells were collected, digested
and washed twice in PBS, and the floating cells were
precipitated with 0.1 ml PBS. After the cells were fixed in
70% precooled ethanol for 24 hours, they were stained with Pl
and examined.

Western blot was used to determine the expression of NF-
kB, survivin, Bcl-2 and Caspase3. The gastric cancer cellswere
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ruptured with lysozyme and protein concentration of cellswas
measured with Lowry method. The protein concentration was
unified with PBS. In order to denature the protein, the samples
were heated with middle molecular weight protein Marker to
100 C for 3 minutes. The protein, after being separated with
SDS-PAGE electrophoresis, was transferred to a piece of
nitrocellulose membrane with moisture transfer technique at
100v for 2 hours. The membrane was stained with ponceau-S
to confirm whether the protein transfer was successful. Five
percent of defat milk powder-PBS solution was used to block
the unspecific antibody binding site for one hour. Then the
membrane waswashed 3 timesin PBS-T solution, 15 minutes
each time. Monoclonal antibody solution (1:1 000) of mouse
antihuman NF-kB, survivin, Bcl-2 and Caspase3 wasincubated
with the membrane for 1 hour respectively. Again, each piece
of membrane was washed 3 times in PBS-T solution, 15
minutes each time. Then, all the membranes were incubated
with rabbit antimouse 1gG solution (1:1 000) for one hour.
The membranes were washed 3 timesin PBS-T solution, 15
minutes each time. Eventually, the membranes were incubated
with chemofluorescent agent for 5 minutes, and then were
exposed to X-ray filmsin adark room. The X-ray filmswere
developed and examined.

SPSS gtatistic soft package was used to undergo single factor
Chi square analysis and t test. P<0.05 was considered as
significant.

RESULTS

TRAIL exerted a considerable apoptosis-inducing effect on
the 4 line gastric cancer cells and the effect was in a dosage
dependent manner. Figure 1 shows that the gastric cancer cells
of the 4 lines had a different sensitivity to TRAIL. After the
action of 300 ng/ml TRAIL for 24 hours, the apoptosis rate
was 36.05% in MKN28, 20.27% in MKN45, 16.50% in AGS
and 11.80% in SGC-7901 lines. The apoptosis rate was
significantly higher in MKN28 than in other 3 kinds of cells
(P<0.05), but there was no significant difference among the
other 3 lines of gastric cancer cells. SGC-7901 cells were
resistant to TRAIL.
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Figure 1 Changes of apoptosis rate in 4 gastric cancer cell lines
after 24 hours action of different dosage of TRAIL.

The expression of NF-kB (p65) in the 4 lines of gastric
cancer cellsisshownin Figure 2. NF-kB expression waslower
in MKN28 than in SGC-7901 cells, but no significant difference
was found between MKN45 and AGS cells.

Before administration of TRAIL, Western blot revealed
that the expression of survivin was significantly lower in
MKN28 than in SGC-7901 cells, and no significant difference
was found between MKN45 and AGS cells (Figure 3).

Before administration of TRAIL, Western blot revealed that
the expression of Bcl-2 had no significant differencein the 4
line gastric cancer cells (Figure 4).

Before administration of TRAIL, Western blot showed that
the expression of Caspase 3 waslower in SGC-7901 and highest
in MKN28 cells. The expression in AGS and MKNA45 cells
was in the middle range (Figure 5).

MKN45  SGC-7901 MKN28 AGS

Figure 2 Expression of NF-kB in 4 lines of gastric cancer cells.
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Figure 3 Expression of survivin in 4 lines of gastric cancer cells.
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Figure 4 Expression of Bcl-2 in 4 lines of gastric cancer cells.
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Figure 5 Expression of Caspase 3 in 4 lines of gastric cancer cells.

DISCUSSION

TRAIL isarecently discovered apoptosisinducing molecule.
It has aroused great interest in the medical circle because it
can selectively induce cancer cells, transform cells and virus-
infected cells to undergo apoptosis with no toxicity to normal
cells. In this study, anticancer effect of TRAIL on the 4 lines
of gastric cancer cells was observed. We found that TRAIL
exerted a certain degree of apoptosis inducing action on the
gadtric cancer cdlls and the action potency was dosage dependent.
Twenty-four hours after administration of 300 ng/ml TRAIL,
the apoptosis rate was 36.05% in MKN28, 20.27% in MKN45,
16.50% in AGS and 11.80% in SGC-7901 cells. Thisimplies
that the sensitivity to apoptosis inducing action of TRAIL
varied among the 4 lines of gastric cancer cells.
Apoptosisisacdlular suicida action. This processisunder
the combined modulation of apoptosis promoting factors
including p53, Fas and others and apoptosisinhibiting factors
including Bcl-2, CIAP, survivin and others. Survivin is an
inhibitor of apoptosis protein (IAP), which has been found to
be crucial for mitosis and cell cycle progression'®!. Survivin
could act directly on Caspases and mainly suppress the
activity of Caspase 3 and Caspase7!®. Disruption of survivin-
microtubule interactions could result in loss of survivin® santi-
apoptosis function and increase caspase-3 activity, amechanism
involved in cell death during mitosis“?. In addition, it has
been found that deficiency of survivin in transgenic mice
could exacerbate Fas-induced apoptosis via mitochondrial
pathways*Y, In the present study, we found that the difference
of sensitivity to TRAIL among the 4 lines of gastric cancer
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cellswas related to the expression of survivin and Caspase of
the cells. SGC-7901 cellswith high expression of survivin and
low expression of Caspase 3 were resistant to TRAIL, but
MKN28 cells with low expression of survivin and high
expression of Caspase 3 were sensitive to TRAIL. So, the
determination of the expression level of survivin and Caspase
3in gastric cancer cellsis helpful to determine whether the
cells are sensitive to TRAIL. To suppress the expression of
survivin and increase the expression of Caspase 3 could
strengthen the sensitivity of gastric cancer cellsto TRAIL,

The transcription factor NF-kB isakey regulator of immune
responses and inflammation operating through the induction
of numerous genes, including those coding for cytokines,
chemokines and adhesion moleculed*>*. NF-kB suppresses
apoptosis by inducing expression of anumber of genes whose
products inhibit apoptosis, including inhibitors of apoptosis
(1APs), Caspase 8-FADD-like IL-1b-converting enzyme
(Caspase 8-FLICE) inhibitory protein (cFLI1P), A1 (also known
as Bfl1), TNF receptor associated factor 1 (TRAF1) and
TRAF2. These anti-apoptotic proteins have been found to
work in a coordinated fashion to block apoptosis at multiple
steps along the apoptotic cascade or to regulate other pro- or
anti-apoptotic pathways“!. NF-kB could also regulate the
expression of several members of the Bcl-2 family®*”. In this
study, we found that the sensitivity of the 4 line gastric cancer
cellsto TRAIL was related to the expression of NF-kB. SGC-
7901 cells showed arelatively high expression of NF-kB and
were resistant to TRAIL. On the contrary, MKN28 cells with
alow expression of NF-kB were sensitive to TRAIL. Itis
considered that suppression of the expression of NF-kB in
gastric cancer cells can increase their sensitivity to TRAIL.

Bcl-2 isaproto-oncogene and can suppress apoptosis. Bcl-
2 has been found to be closely related to the onset and drug
resistance of many kinds of malignant tumord“®%2. Previous
studies have confirmed that overexpression of Bcl-2 in the
cells of various malignant tumors could result in resistance
againgt cell apoptosisinduced by chemotherapeutic agentssuch
as cisplatin®* and arsenic trioxide®. If Bcl-2 expression is
suppressed, tumors are impelled to undergo apoptosis. We
found that the sensitivity difference among the 4 lines of gastric
cancer cells was not related with Bcl-2 expression, but the
sensitivity difference to TRAIL did occur among them. This
finding was in agreement with the recently published data on
breast cancer!®,

To sum up, TRAIL possesses the characteristics of
selectively inducing apoptosis of tumor cells. TRAIL-resistant
tumor cells may be related to the expression of apoptosis-
inhibitor survivin and NF-kB. Suppression of the expression
of survivin and NF-kB, and reinforcement of Caspase 3
expression would increase the sensitivity of gastric cancer cells
to TRAIL. Further study isimperativeto clarify the mechanism
of the apoptosis-inducing action of TRAIL.
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