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Expression of survivin gene in apoptosis induced
by dexamethasone in CEM cells
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Abstract:  Objective  The precise mechanism of glucocorticoid-induced apoptosis has not yet been elucidated.
Survivin, a member of the inhibitors of apoptosis protein family, correlates with inhibition of apoptosis, proliferation,
angiogenesis and multiple drugs resistance. This study aimed to investigate the variation of the survivin gene expression in
apoptosis induced by dexamethasone (Dex) in the human T-lineage acute lymphoblastic leukemia ( ALL) cell line, CEM-
WT cells. Methods The logarithmically growing CEM cells cultured in vitro ( cell density 2 x 10°/mL) were exposed to
0.1,0.5, 1, 5, and 10 pM Dex, then were collected 24, 48 and 72 hrs later. Untreated CEM cells were used as
Controls. The cell viability was determined by trypan blue dye exclusion. Apoptosis was evaluated by morphology and flow
cytometry. Survivin protein and gene were analyzed by Western Blot and RT-PCR. Results CEM cells growth was
obviously inhibited by 0.1, 0.5, 1, 5, and 10 uM Dex from 48 hrs. The inhibition effect was dose- and time-dependent.
CEM cells treated with Dex (=5 puM) exhibited typical apoptotic features. The apoptosis increased after 5 uM Dex
treatment in a time-dependent manner, with the apoptosis percentage increasing from 14.9% (12 hrs) to 46.2% (48
hrs). Compared with that of the Control group, the expression of survivin protein was down-regulated, with the expression
rate of 54.6% , 45.5% , 15.8% and 9.7% respectively at 12, 24, 48 and 72 hrs after 5 uM Dex treatment. 5 wM Dex
treatment also resulted in a decrease of survivin mRNA expression. The survivin mRNA expression was 76.4% , 67.3% ,
55.0% , 49.9% , 38.3% and 18.3% of the Control respectively at 6, 12, 24, 48 and 72 hrs after Dex treatment.
Conclusions Apoptosis induced by Dex in CEM cells is associated with downregulation of the survivin expression.
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Glucocorticoids have occupied a central role in the
treatment of hematological malignancies, due to their
ability to induce apoptosis in neoplastic lymphoid
cells'"?). The response to initial glucocorticoid mono-
therapy serves as a prognostic marker and an indicator

of potential treatment stratification'”’

. But the precise
mechanism by which glucocorticoids induce apoptosis
has not yet been elucidated. Survivin, a member of the
inhibitor of apoptosis protein family, is over-expressed
in many cancers and is considered to play an important
role in inhibition of apoptosis. Expression of survivin

correlates with proliferationm , (5]

(6.7 L
. Its expression is an un-

angiogenesis -~ and
multiple drugs resistance
favourable prognostic factor in several cancers. In this
study the expression of survivin gene was detected in
order to illuminate the apoptotic mechanism induced by

dexamethasone (Dex).
Materials and methods

Drugs and chemicals

The following reagents were obtained from these
sources: RPMI-1640 from GIBCO (USA); Dex, PI,
RNAse and AKP from Sigma ( USA); mouse antihu-
man polyclonal antiserum against survivin from Santa
Cruz (USA); the alkaline phosphatase-labeled anti-
mouse secondary antibodies from Beijing Zhongshan Bi-
otechnology Corporation; TRIzol from Promega Corpo-
ration (USA) ; RT-PCR kit from TaKaRa Biotechnolo-
gy Co. Ltd (Dalian).
In vitro cell cultures

The human T-lineage acute lymphoblastic leukemia
(ALL) cell line, CEM-WT, was kindly provided by
Tianjin Institute of Hematology. The CEM cells were
incubated in a 37°C and 5% CO, saturated humidity
with  the  RPMI-1640

supplemented with 10% fetal bovine serum and genta-

atmosphere , medium
micin( 12 U/mL). Logarithmically growing cells were
used for this experiment.
Detection of CEM cells growth

CEM cells (cell density 2 x 10°/mL) were exposed
t00.1, 0.5, 1, 5, and 10 uM Dex, and then were
collected 24, 48 and 72 hrs later. Untreated CEM cells
were used as Controls. Cell viability was determined by
trypan blue dye exclusion.
Detection of apoptosis

CEM cells treated with 0.1, 0.5, 1,5, and 10 uM
Dex were observed by light microscopy after Wright-Gi-
emsa-staining cytospin treatment. 1 x 10° cells were
harvested, washed twice with ice-cold PBS, and fixed
in 70% ethanol overnight at 4°C. After being washed

with PBS, the cells were incubated with 200 pg/mL of
RNase for 30 minutes at 37°C, and were then stained
in the dark with 20 pg/mL of propidium iodide for 30
minutes. The DNA content was analyzed by flow cy-
tometry.
Western Blot analysis

Western Blot analysis was done following a previous
method'®'. Cells (1 x 10" cells/condition) were pelle-
ted by centrifugation, lysed in a buffer containing 10
mmol/L Tris-HCl (pH = 7.5), 150 mmol/L NaCl,
1 mmol/L. EDTA ( pH 8.0), 0. 1% SDS, 1%
Triton-100, 100 pg/mL PMSF and 2 pg/mL Apro-
titin, followed by sonication for 1 hr at 4°C and then

centrifugation at 15 000 rpm for 30 minutes at 4°C.
Protein was quantified by the Lowry assay. Equal
amounts of protein (50 pg/lane) were separated by
15% SDS-PAGE separating gel and electroblotted onto
nitrocellulose. The blots were blocked in Tris-buffered
saline containing Tween 20 (TBS-T) / 5% milk for 1
hr, washed twice with TBS-T, and incubated overnight
at 4°C with the appropriate dilution of primary survivin
antibody (1:500). The blots were washed with TBS-T
and incubated with an alkaline phosphatase -labeled
antimouse secondary antibody diluted appropriately in
TBS-T/5% milk for 2 hrs at room temperature. After
incubation, blots were developed with AKP assay rea-
gents. The intensities of bands indicated by Western
Blot were quantified by densitometry.
Reverse transcription-PCR technique

Survivin gene was detected following Ambrosini ‘s
method"”’. B-actin was used as an internal control.
The upstream primer of survivin was 5'-GGACCACCG-
CATCTCTACAT -3’ and the downstream one was 5'-
GCACTTTCTTCGCAGTTTCC-3". Its amplified product
was 338 bp. The upstream primer of B-actin was 5'-
CACCCTGTGCTGCTCACCGAGGCC- 3" and 5'- CCA-
CACAGATGACTTGCGCTCAGG -3’ the
stream primer. Its amplified product was 690 bp.

Total RNA (1 x 10° cells/condition) was extracted

by Trizol reagent following the manufacturers instruc-

for down-

tions. Their purity was examined by gel electrophoresis
and measured by spectrophotometry. Synthesis of
single-stranded ¢DNA according to " First Strand
c¢DNA synthesis Kit". Survivin PCR was carried for 32
cycles ; 95 C/40s ,55°C/ 1 min , and 72 C/ 1 min
using a GeneAmp PCR System 9600. PCR products
were electrophoresed in 2% agarose gels, stained in
0.5 pg/mL ethidium bromide and photographed. The
survivin mRNA expression level was determined by the
ratio of electrophoresis scanning results of survivin and

B-actin. It was analyzed by EB-Kodak digital system.
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Statistical analysis

The data were presented as the mean value of three
independent determinations and were analyzed using
T-test.

Results

Growth inhibition by Dex

CEM cell growth was obviously inhibited by 0. 1,
0.5,1,5, and 10 puM Dex from 48 hrs (P <0.05).
The inhibition effect was dose- and time-dependent
(P<0.05) (Figure 1). The 50% inhibition concen-
tration (IC50) at 24, 48 and 72 hrs was 9.8, 0.9 and
0.4 uM, respectively.
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Figure 1 Effect of Dex on CEM cell growth. CEM cell

growth was obviously inhibited by 0.1, 0.5, 1, 5, and 10 pM Dex from

48 hrs in a dose- and time-dependent manner.

Induction of apoptosis by Dex

CEM cells treated with Dex (= 5 uM) exhibited
typical apoptotic features such as cell shrinkage, nu-
clear condensation and formation of apoptotic bodies
(Figure 2). Flow cytometric analysis revealed that ap-
optosis was increased after 5 pM Dex treatment in a
time-dependent manner, with the apoptosis percentage
of 14.9% , 16.9% , 26.2% and 46.2% , respectively
at 12, 24, 36 and 48 hrs after Dex treatment.

Figure 2 Morphological changes of CEM cells after Dex
treatment ( R-G staining x1 000). A: The cells of the Control
group were clearly presented with normal shape and density. B: The cells
after SuM Dex treatment for 48 hrs exhibited cell shrinkage, nuclear con-

densation and formation of apoptotic bodies.

Effect of Dex on survivin gene expression

5 pM Dex treatment resulted in a decrease of sur-
vivin mRNA expression. The survivin mRNA expres-
sion was 76.4% , 67.3% , 55.0% , 49.9% , 38.3%
and 18.3% of the Control respectively at 6, 12, 24,
48 and 72 hrs after Dex treatment ( Figure 3).

560 bp E 0 < B -—actin

——survivin

Figure 3 Effect of Dex treatment on survivin mRNA ex-

pression. 5 pm Dex treatment resulted in a decrease of survivin mRNA
expression in a time-dependent manner. 1: Control group; 2: 6 hrs after
treatment; 3:12 hrs after treatment; 4 ; 24 hrs after treatment; 5 36 hrs
after treatment; 6 : 48 hrs after treatment; 7: 72 hrs after treatment; M
Marker.

Effect of Dex on survivin protein

5 M Dex treatment also decreased the survivin pro-
tein expression. The survivin protein expression was
54.6% ,45.5% , 15.8% , and 9. 7% of the Control
respectively at 12, 24, 48 and 72 hrs after Dex treat-
ment (Figure 4).

165KD - G D - e - .

Figure 4 Effect of Dex treatment on survivin protein ex-

pression. 5 wm Dex treatment decreased the survivin protein level in a
time-dependent manner. 1: Control group; 2: 6 hrs after treatment; 3;
12 hrs after treatment; 4 24 hrs after treatment; 5. 48 hrs after treat-

ment; 6: 72 hrs after treatment.

Discussion

Glucocorticoids have been used for the treatment of
leukemia and lymphoma for over 50 years. The effects
of glucocorticoids on lymphoid cells are dramatic, in-
cluding the induction of G1 cell cycle arrest and apop-
tosis. Treatment with 5 WM Dex for 12 hrs resulted in
typical apoptosis on morphology. At the same time, the
apoptosis percentage was increased from 14. 9% (12
hrs) to 46. 2% (48 hrs). This study demonstrated
that glucocorticoids are effective in the treatment of
leukemia through inducing apoptosis in CEM cells. But
the mechanism remains unclear. The TAP family is a
relatively new group of apoptosis regulating proteins,

which consists of a number of proteins that can bind to
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and inhibit caspases. Eight human AP family members
have been identified so far. They are c-IAP1, c-IAP2,
XIAP, NAIP, survivin, apollon, ML-IAP/livin and
ILP-2. The survivin gene, the smallest IAP member,
spans 14. 7 kb and encodes a protein of 142 amino
acids, with a molecular weight of approximately 16. 5
kDa. Survivin is present during fetal development and
malignant tumors but is undetectable in terminally dif-
ferentiated adult tissues. Following the analysis of hu-
man transcriptomes, survivin transcription is in the

U1 Tamm™™ has re-

fourth place in malignant tumor
ported survivin was expressed in all 60 cancer cell lines
analyzed, with highest levels in breast, lung cancers,
hematologyic cell lines such as CCRF-CEM, K562 and
MOLT-4. The previous data suggested that the survivin
expression in cancer is associated with cancer progres-
sion, poor prognosis, drug resistance, and shorter sur-
vival of the patient. This study has shown that the sur-
vivin expression increased in CEM cells, suggesting
that increased survivin expression is associated with an-
tiapoptosis and proliferation of CEM cells.
Glucocorticoids are effective for the treatment of leu-
kemia through inducing leukemia cells apoptosis. The
changes of the survivin expression in apoptosis remain
unknown. Previous studies *' demonstrated that the
survivin expression was down-regulated in bufalin-in-
duced apoptosis of HL-60 cells . Moriai ‘"' has also
reported that the survivin expression in HL-60 cells was
decreased after treatment with ATRA and TNF for 5
days. Wang '/ has reported that the survivin antisense
RNA can enhance taxol-induced apoptosis in leukemia
cell line HL-60. This study also showed that the sur-
vivin mRNA and protein in CEM cells were decreased
after Dex treatment. It is suggested that the survivin
downregulation may be associated with apoptosis of
CEM cells induced by Dex. This finding may be also
helpful to the research on the mechanism of Dex resist-

ance.
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