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1. Introduction

Exposure of cells to ionizing radiation induces
simultaneous activation or down regulation of multiple
signaling pathways. These signals play critical role in
controlling cell death, cell survival and repopulation
after irradiation, in a cell type specific manner. In this
study, we investigated the role of MAP kinases in
radiation-induced apoptotic cell death/survival signaling
in human cervical cancer cells.

2. Methods

Radiation-induced apoptotic cell death was determined
by flow cytometric analysis. Involvement of the
mitochondrial pathway in radiation-induced cell death
was examined by monitoring of the mitochondria
membrane potential, cytochrome ¢ release, Bax
translocation, and Bcl-2 phosphorylation. Subcellular
redistributions of apoptosis inducing factor (AIF) were
detected using Western blot analysis after subcellular
fractionation and confocal microscopic analysis.
Phosphorylation of Bel-2 by JNK after irradiation was
determined by immune complex kinase assay.

3. Results and Conclusion

Ionizing radiation caused induction of caspase-8
activation and Bid cleavage, Bel-2
phosphorylation/degradation,  loss  of  mitochondrial
membrane potential, increase of cytosolic cytochrome c,
translocation of AIF to the nucleus and subsequent
apoptotic cell death in human cervical cancer cells (Fig.

1).
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Figure 1. Activation of pro-apoptotic factors after -
irradiation in cervical cancer cells.

We also found that decrease of phosphorylated-
ERK1/2 and increase of phosphorylated/activated JNK
and p38 MAPK after [I-irradiation (Fig. 2). Activation

of ERKI1/2 by pretreatment with PMA or forced
expression of ERKI1/2 partially attenuated radiation-
induced caspase-8 activation, Bid cleavage, cytochrome
c release, AIF translocation and apoptotic cell death,
indicating that down regulation of ERK is required for
the caspase-8-dependent apoptotic cell death pathway.
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Figure 2. Changes in MAPK activity after [I-irradiation
in cervical cancer cells.

Inhibition of JNK by pretreatment of SP600125, or
by expressing a dominant negative forms of JNK also
attenuated loss of mitochondrial membrane potential,
increase of cytosolic cytochrome ¢, translocation of AIF
to the nucleus. Interestingly, JNK inhibition by both
treatments completely attenuated Bcl-2 phosphorylation
and  degradation. Moreover,  expression  of
phosphorylation site specific-mutant forms of Bcl-2
effectively inhibited phosphorylation and degradation of
Bel-2, mitochondrial membrane potential loss,
cytochrome ¢ release, AIF translocation and subsequent
apoptotic cell death seen after ['-irradiation, suggesting
that JNK activation is involved in mitochondrial
dysfunction-mediated cell death through
phosphorylation/degradation of Becl-2. On the other
hand, inhibition of p38 MAPK partially potentiated
radiation-induced caspase-8 activation, Bid cleavage
and cell death, suggesting that p38 MAPK activation is
anti-apoptotic signaling. In this study, we show that
down regulation of ERK after irradiation is involved in
caspase-8 activation-mediated cell death, and that
activation of JNK after irradiation is required for Bel-2
phosphorylation/degradation and subsequent
mitochondrial dysfunction-mediated cell death (Fig. 3).
Molecular dissection of the MAPK signaling pathways
that regulate the apoptotic cell death machinery is
critical for both our understanding of cell survival/death
events after ionizing irradiation and development of
molecular target for cancer treatment



Figure 3. A model for the cross-talk between MAP
kinase signaling and apoptosis machinery after [I-
irradiation in human cervical cancer cells.
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