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hTERT antisense oligodeoxynucleotide enhances the sensitivity

of acute lymphoblastic leukemia cells from relapse patients to cisplatin
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[ ABSTRACT]

AIM:; To explore whether human telomerase reverse transcriptase (hTERT) antisense oligodeoxy-

nucleotide (ASODN) could enhance the sensitivity of acute lymphoblastic leukemia cells from relapse patients to cisplatin.

METHODS: The expression levels of hTERT protein were detected by immunofluorescence using fluorescence isothiocya-

nate (FITC), the number of viable cells was determined using the trypan blue dye exclusion assay, and apoptosis was de-

tected by morphological observation and flow cytometric cell cycle analysis. RESULTS: The expression of hTERT protein
was inhibited after treatment with hTERT ASODN. Treatment with cisplatin combined with hTERT ASODN had significantly
reduced the number of viable acute lymphoblastic leukemic (ALL) cells (P <0.05). In morphological observation of ap-

optotic cells using Hoechst33258 and PI double staining techniques, cells displayed classic apoptotic changes in the pres-
ence of cisplatin or cisplatin combined with hTERT ASODN or ASODN at 48 h. Apoptotic rates of cells treated with cispla-
tin and ASODN were higher than that of cells treated with cisplatin alone (P <0.05). CONCLUSION: hTERT ASODN

could increase sensitivity of cultured primary acute lymphoblastic leukemia cells from relapse patients to cisplatin.

[KEY WORDS ]

[CLC number] R363

Telomerase is a unique reverse transcriptase con-
sisting of two major components, the RNA moiety
(hTER) and the catalytic subunit ( h-TERT) with re-
verse transcriptase activity, which is responsible for te-
lomere protection and maintenance. Telomerase is spe-
cifically activated in most malignant tumors and usually
inactive in normal somatic cells, suggesting that telom-
erase plays an important role in cellular immortalization

(L2 indicated that

and tumorigenesis It has been
hTERT expression and telomerase activity can serve as a
molecular marker of the clinical progression and progno-
sis of most leukemia'®’. The recent study suggests that
the activation of telomerase in leukemia cells is connect-
ed with amplification of hTERT and hTERC genes'™’.
These observations suggest telomerase as an important
target for the development of new anti — cancer drugs
and strategies based on the reversal of tumor growth by
telomerase inhibition*®’. In our lab, one antisense se-
quence has been identified in the translation initiation
region of hTERT mRNA that effectively down — regu-

lates expression of telomerase activity and can increase
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the sensitivity of jurkat and CEM cell lines to cispla-
tin!"%

Relapsed acute lymphoblastic leukemic ( ALL) pa-
tients always resist to many chemotherapic drugs. So it
is important to enhance the sensitivity of ALL cells at
relapse to chemotherapic drugs.

The aim of the present study was to further com-
pare the effect of the antisense oligodeoxynucleotide
(ASODN) on apoptosis in cultured primary ALL cells
from relapse patients. It may be useful for searching for

a new anti — telomerase drug.

MATERIALS AND METHODS

1 Tissue samples

Bone marrow specimens from 6 acute lymphoblastic
leukemia patients at relapse were analyzed. The diagno-
sis of these ALL patients was based on the morphologic
and cytochemical criteria of the French — American —
British (FAB) Cooperative Working Group. Ranging of
the age was 14 —27 years, three patients were male and

three female. All of the ALL specimens were obtained
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from the first affiliated Hospital of Jinan University Med-
ical College, People’s Hospital of Guangdong Province.
The mononuclear cells were isolated by centrifugation.
2 Cell culture and reagents

The mononuclear cells isolated were cultured in
5% CO, at 37 C in RPMI - 1640. The medium was
supplemented with 10% newborn calf serum and 1 x
10® units/L of penicillin plus 100 mg/L streptomycin.
The sequence of the ASODN targeting hTERT mRNA
was 5° - GGAGCGCGCGGCATCGCGGG - 3°. For con-
trol, sense oligodeoxynucleotide (SODN) was used in
the experiment. The sequence was 5> - CCCGCGAT-
GCCGCGCGCTCC - 3°. Phosphorothioate ODN was
gynthesized and purified by Shanghai Sangon Biology
Engineer Corporation. RPMI - 1640 and newborn calf
serum were purchase from Gibco — BRL.
3 Measurement of hTERT protein by flow cytome-
try

The mononuclear cells isolated were harvested with
5 wmol/L cisplatin after 24 h of exposure to 10 pmol/L
hTERT ASODN or SODN, collected, centrifuged, and
washed with PBS. Afier fixation with methanol for 30
min and washing twice with PBS( containing permeabili-
zation of 1 % Tween —20) , cells were incubated with
polyclonal antibody against hTERT ( Gene Co. ) for 30
min at room temperature in the dark. After washing
twice with PBS, cells were incubated with FITC - con-
jugated secondary antibody ( Sigma Co. ) for 30 min at
room temperature in the dark. Then, the cells were
measured by flow cytometry and mean fluorescence in-
tensity for hTERT protein was determined.
4 Analysis of cell apoptosis

The mononuclear cells isolated were harvested after
treatment with cisplatin after 24 h of exposure to
ASODN, and fixed in methanol. Morphology was deter-
mined with Hoechst33258 and propidium iodide ( PI)
staining. The morphology of cells was examined under a
fluorescence microscope. The flow cytometry evaluation
of the cell — cycle status and apoptosis was performed.
Briefly, untreated or treated cells were centrifuged,
washed in phosphate — buffered saline ( PBS), and
fixed in 70% ethanol. The tubes containing the cell
pellets were stored at 20 C for at least 24 h. Afier this,
the cells were centrifuged at 800 x g for 15 min, and

the supernatant was discarded to remove ethanol com-

pletely. The pellets were resuspended in 0.5 mL PBS
and stained with PI solution (20 mg/L PI and 20 mg/L
RNase A in PBS) for 30 min. Cells with DNA content
below G, phase were regarded as apoptotic cells. The
percentage of cells in the apoptotic sub — G, was ana-
lyzed by multicycle software ( Phoenix Flow Systems,
San Diego, CA).
5 Statistical analyses

Data are expressed as the mean + standard devia-

tions (x +s). Comparisons were analyzed by ANOVA.

RESULTS

1 Effect of hTERT ASODN on hTERT protein in
ALL cells from relapse patients

Expression of hTERT protein significantly de-
creased in 6 case of cultured ALL cells treated with 10
pmol/L hTERT antisense ODN for 48 h as compared to
the untreated cells and sense — ODN treated cells( P <
0.05). At 72 h after hTERT antisense ODN treatment,
ALL cells showed more reduction in the levels of

hTERT protein compared with cells treated with sense
ODN (P <0.05 )(Tab 1).

Tab 1 Effects of hTERT ASODN on hTERT protein level

(Xxs.n=6)

Time
Group
48 h 72 h
Control 72.31 £3.45 67.20 £2.83
SODN 73.28 £4.17 65.83 £6.58
ASODN 47.07 £1.02° 31.94 £4.53*

* P <0.05 vs control and SODN group at the same time.

2 Effect of hTERT ASODN on viability of ALL
cells

10 pmol/L antisense hTERT inhibited the survival
of ALL cells after incubation ( Fig 1). However, there
was no difference on ALL cells growth between ASODN
and SODN (P >0.05). Treatment with 5 pmol/L cispl-
atin after 24 h of exposure to 10 pmol/L ASODN had
enhanced inhibition on growth of 6 ALL cells from 6
case of patients ( P <0.05), but there was no differ-
ence on ALL cells growth of 6 case between SODN plus
cisplatin and cisplatin alone (P >0.05).
3 hTERT ASODN induced apoptosis of ALL cells

Morphologically, treatment with 5 wmol/L cispla-
tin for 48 h after 24 h of exposure to hTERT ASODN,

ALL cells presented characteristic of apoptosis ( mem-



brane blebbing ,nuclear condensation and fragmentation
and formation of apoptotic bodies) (data not shown).
ALL cells after treatment with hTERT ASODN (10
pwmol/L) and cisplatin (5 pmol/L ) for 48 or 72 h ex-
hibited a sub — G, peak, and the apoptotic rate had sig-
nificant difference, as compared with hTERT ASODN,
cisplatin or hTERT SODN in combination with cisplatin
treated cells, respectively (P <0.05) . No significant
difference in apoptosis was identified between cells trea-
ted cells SODN plus cisplatin and cisplatin alone (P >
0.05) (Fig2,3).
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Fig 2 The percentage of apoptotic cells of ALL cells treated
with hTERT ASODN and 5 pmol/L cisplatin togeth-
erind8 h. T£s. n=6. “P <0.05 vs cisplatin +

SODN group and cisplatin group, respectively.

DISCUSSION

Human TERT is a limiting component for telomer-
ase activity, the hTERT mRNA is often up — regulated
in cells containing telomerase activity. Repression of te-

lomerase activity was demonstrated to be associated with
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hTERT mRNA down — regulation®'”’. The recent stud-
ies indicate that telomerase is endowed of additional
functions in the control of growth and survival of tumor
cells that do not depend only on the ability of this en-
zyme to maintain telomere length. This observation sug-
gests that inhibiting telomerase or its synthesis may have

additional anti — proliferation and apoptosis inducing

effect, independently of the reduction of telomere length
[11]

during cell divisions

Fig 3 Apoptotic cells of ALL cells treated with hTERT

ASODN and 5 pmol/L cisplatin together in 48 h
( Hoechst33258 and PI double staining).

Our results indicate that expression of hTERT sig-
nificantly decreased in cultured ALL cells treated with
10 pmol/L hTERT ASODN for 48 h and 72 h as com-
pared with either hTERT SODN or unireated cells. The
viability of cultured ALL cells exposed to 10 pmol/L
hTERT ASODN, followed by cisplatin (5 wmol/L) was
effectively reduced in a time — dependent fashion, com-
pared to treatments with either hTERT SODN plus cispl-
atin or cisplatin alone. There was no difference in the
viability of ALL cells between hTERT SODN in combi-
nation with cisplatin and cisplatin. Similarly, the apop-
totic rate was also increased in combination — treated
cells compared with either hTERT SODN and cisplatin
— treated cells or cisplatin — treated cells. This observa-
tion is in agreement with other findings, in which sup-
pression of telomerase can enhance chemotherapeutic a-
genis'?’. We previously demonstrated that hTERT anti-
sense oligonucleotide can increase the sensitivity of jur-
kat and CEM cell lines to cisplatin'*'. Our data indi-
cated that the combination of hTERT ASODN and cispl-
atin produced a greater inhibitory effect on cell growth
of ALL cells than the two treatments given separately,

suggesting hTERT knock — down caused a marked syn-
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ergistic enhancement of cisplatin — induced apoptosis. ~ [6] Folini M, Zaffaroni N. Targeting telomerase by antisense —

In our research, the ALL cells are cultured from re- based approaches : perspectives for new anti — cancer thera-

lapsed patients which are not sensitive to drugs. So,
this study may provide a new therapeutic approach to

recurrent ALL patients.
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