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ABSTRACT

HL-60 cell line offers an interesting model to study apoptosis. Our aim was to detect the expressions of

three apoptotic genes (BCL-2, BAD and BAX) using Real-Time quantitative polymerase chain reaction (PCR).

HL-60 cells were incubated with 1,25 (OH)2D3 (5 x 10-8 M). RNA portions were isolated and LightCycler analy-

sis were performed on cDNA samples. 1,25 (OH)2D3 incubated cell portions were compared to nontreated

portions. We observed down-regulated levels of three genes at the end of the 12 hours. Gene expression ra-

tios were 0.98 for BAX, 0.41 for BAD, 0.81 for BCL-2. For the first time, this study represents the expressi-

on levels of these three apoptosis related genes together during early phase (12 hours) of 1,25 (OH)2D3 tre-

atment of HL-60 cells. Data indicate that expression differences of these apoptosis genes take place so early

in exposure to 1,25 (OH)2D3. This optimised strategy would be used in rapid understanding of similar apop-

totic deregulations.
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ÖZET

1,25 (OH)2D3’le Karfl›laflan HL-60 Hücrelerinde Apoptozis ile ‹lgili Genlerin

(BCL-2, BAB, BAX) RT-PCR ile H›zl› Analizi

HL-60 hücre hatt› apoptozis çal›flmak için ilginç bir model teflkil eder. Amac›m›z üç apoptotik gene (BCL-2,

BAD and BAX) ait anlat›mlar› gerçek zamanl› kantitatif polimeraz zincir reaksiyonu (PCR) kullanarak saptamak-

t›. HL-60 hücreleri 1,25 (OH)2D3 (5 x 10-8 M) ile inkübe edildi. RNA porsiyonlar› izole edildi ve cDNA örnekle-

rinde LightCycler analizleri gerçeklefltirildi. Oniki saat sonunda üç gene ait anlat›m azalmas› gözledik. Gen an-

lat›m oranlar› BAX için 0.98, BAD için 0.41, BCL-2 için 0.81 idi. Bu çal›flma bu üç genin birlikte anlat›m oran-

lar›n› 1,25 (OH)2D3 ile ifllenmifl HL-60 hücrelerinde erken fazdaki (12 saat) ilk analizini sunmaktad›r. Bilgiler bu

apoptozis genlerinin 1,25 (OH)2D3 maruziyetine ba¤l› olarak anlat›m farkl›laflmas›n›n çok erken dönemde yer

ald›¤›na iflaret etmektedir. Bu optimize edilmifl strateji benzer apoptotik düzen degiflikliklerinin h›zl› anlafl›lma-

s›nda kullan›labilir. 
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INTRODUCTION

Characteristic cleavages of the DNA frag-
ments have been regarded as a sign of the
apoptosis. There are different methods ava-
ilable to detect the apoptosis. Flow cyto-
metry, polymerase chain reaction (PCR),
blotting, FISH, immunohistochemistry are
among the most widely used. As for targets
they are expanding continuosly. Real-Time
quantitative PCR is a recently developed met-
hod for the rapid and sensitive detection of
gene expression[1]. Our aim was to quantifi-
cation of the apoptosis related gene expressi-
on by Real-Time quantitative PCR at the
early phase (12 hours) of 1,25 (OH)2D3 treat-
ment of HL-60 cells. We have selected three
genes for this aim: BCL-2, BAD and BAX.
BCL-2 inhibits apoptosis by forming dimers
with BAX, encoding a proapoptotic protein[2].
Independently, BCL-2 inhibits apoptosis
while BAX induces it. Another apoptosis re-
lated protein called as BAD meaning that
“BCL-2 antagonist of cell death”[3]. 

MATERIALS and METHODS

We have used vitamin D incubated HL-6O
leukemic cell cultures for the induction of
these apoptosis related genes. HL-6O cells
are sensitive to the induction of apoptosis,
despite their relatively high level of BCL-2
expression. 1,25 (OH)2D3 protects HL-60
cells against apoptosis but down-regulates
the expression of BCL-2 gene. This cell line
offers an interesting model to study apopto-
sis[4-6]. 

In our experiments, 1,25 (OH)2D3 (5 x 10- 8 M)
treatment was performed on HL-60 cells for 12
hours in Iscove’s modified Dulbecco’s medium
(IMDM; Sigma Diagnostics, St. Louis, MO,
USA) with 10% fetal calf serum (FCS; Bioclear,
Wilts, UK). RNA samples were isolated with
Qiagen reagents and treated with DNase I.
Quantitative Real-time PCR (LightCycler,
Roche Diagnostics GmbH, Germany) was
performed as we described previously[7,8].
Standard curves were obtained by using se-
rial dilutions of beta-globulin gene (DNA
control kit, Roche, Mannheim, Germany). Ge-
ne-specific primers were designed and
synthesized by TIB MOLBIOL (Berlin, Ger-
many). Primer sequences of selected genes
were shown in Table 1. Obtained gene exp-
ression values were normalised using a ho-
usekeeping gene in both patient and healthy
control groups. For this aim HPRT gene levels
were used and expression ratios were calcu-
lated using the following formula, ratio: ob-
served gene expressions in 1,25 (OH)2D3 12
hours treated HL-60 cells/observed gene exp-
ressions in nontreated HL-60 cells.

RESULTS

We observed down-regulated levels of
BCL-2, BAD and BAX at the end of the 12
hours (Table 2). Down regulated levels of the-
se three genes paralleled the data we estab-
lished in our previous studies with ATRA in-
cubations of leukemia patients[9]. 
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Table 1. Primer sequences of selected genes

HPRT (hypoxantine phosphoribosyltransferase 1) GGCAGTATAATCCAAAGATGGTCA
“housekeeping” gen GTCTGGCTTATATCCAACACTTCGT
(GenBank) NM 00194.1

BCL-2 AGGAAGTGAACATTTCGGTGAC
GCTCAGTTCCAGGACCAGG

BAX (BCL-2-associated X protein) TGCTTCAGGGTTTCATCCAG 
GGCGGCAATCATCCTCTG

BAD (BCL-2 antagonist of cell death) GAGTGAGCAGGAAGACTCCAGC 
TCCACAAACTCGTCACTCATCC



DISCUSSION

This study represents for the first time
the expression levels of these three apoptosis
related genes together (BCL-2, BAX, BAD)
during early phase (12 hours) of 1,25
(OH)2D3 treatment of HL-60 cells. Data indi-
cate that expression differences of these
apoptosis genes takes so early in exposure to
1,25 (OH)2D3. This study model can be used
in rapid understanding of similar apoptotic
deregulations. 
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Table 2. Validation of relative gene expression by quantitative fluorescent PCR

Chromosome Accession number 
Genes location (GenBank) Ratio

BAX (BCL-2-associated X protein) 19q13.3-q13.4 L22474 0.98

BAD (BCL-2 antagonist of cell death) 11q13.1 AK023420 0.41

BCL-2 18q21.3 M14745 0.81

* Ratio: observed gene expressions in 1,25 (OH)2D3 treated HL-60 cells for 12 hours/observed gene expressions in nontre-
ated HL-60-cells.
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Figure 1. Spesific amplifications of the studied genes. Melting curve analysis of the amplification reactions demonst-

rating the gradual change in fluoresence as temperature increases. The rapid falls indicates the spesific products that

melts at spesific temperatures as 86°C for BCL-2, 92°C for BAD, 89°C for BAX, 81°C for HPRT.
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