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Abstract

in drug designing.

The form of programmed cell death known as Apoptosis has become an intense focus of investigation in various
fields including carcinogenesis and cancer therapy. It is a sequentially regulated suicidal programme where cells
regulate certain enzymes including caspase 9 activation and cytochrome C release with apoptosis inducing factor (AIF).
The Bcl-2 proteins also represent a promising target for modulating tumor cell sensitivity to Apoptosis. Disturbance
of this regulatory pathway may lead to various diseases like autoimmune diseases, neurodegenerative diseases and
cancers. Therefore, understanding the mechanisms for apoptosis signaling pathway will give us huge knowledge to
enlighten the pathogenesis of various diseases including cancer, and will open new horizons to therapeutic approaches
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Editorial

Apoptosis known as programmed cell death is a self regulatory
mechanism that results in the efficient removal of damaged or
unnecessary cells during growth and development. There are many
factors that contribute to this process, have demonstrating specificity
of function, regulation, and meaningful involvement in cascades.
Recent progress has extended our understanding of cancer and its
underlying etiology to encompass aberrant cellular survival, as a
consequence of failing to appropriately induce apoptosis or cell death,
as a major contributor to the transformed state. It is associated with
the rapid engulfment and removal of cell corpses by phagocytic cells
that recognize signals displayed on the outer surface of the apoptotic
cell [1] (Figure 1). This consequence of a series of regulated events in
apoptotic cell death is frequently altered in malignant cells. And this
idea provides the opportunity for selective clinical intervention to bring
about the death of the tumor cell without damaging to normal cells. In
the same way, another pertinent factor is p53; that can engage apoptosis
in response to DNA damage to avert the potential acquisition of lethal
mutations; is frequently mutated or deleted in tumor cells.

Recent findings demonstrate that proapoptotic signal generates a
tumor cell with a distinct survival advantage over normal cells. Can
we exploit this to our advantage for the successful treatment of cancer
rather than allowing it to hinder our progress with conventional
chemotherapeutics? Caspases are synthesized as inactive zymogens,
which must be proteolytically cleaved at two aspartate residues to
generate the active mature enzyme. These cleavage events remove an
NH,-terminal peptide and separate the small and large subunits of the
proenzyme to generate a mature hetero-tetrameric caspase comprising
two large and two small subunits. The generation of active caspases
forms a cascade in which “initiator” caspases interact with specific
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Figure 1: The pathway from DNA damage to cancer. To cope with DNA
damage, cells have evolved a sophisticated repair system. Failure of this
system leads to genomic instability, which triggers apoptosis under normal

physiological circumstances [1].
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adapter molecules to facilitate their own auto-processing. Then these
active initiator caspases in turn cleave and activate the downstream
“executioner” caspases, that later cleave their target substrates to
orchestrate the proteolytic dismantling of the cell [2-5].

It has been reported that the sequences of event culminating
in the activation of caspases has been broadly categorized into two
pathways, the “extrinsic” pathway characterized by the engagement
of cell surface “death receptors” and the “intrinsic” pathway involving
key mitochondrial events. In both cases, an initiator caspase, via its
interaction with a specialized adapter molecule, mediates its self-
activation, and ultimately activation of the downstream effector or
executioner caspases. It is the activity of these caspases that ensure
destruction of the cell.

Several recent studies have defined a form of cell death that
proceeds independently of Apaf-1 and caspase activation but major
theme is the subject to be regulated by factors typically associated
with the apoptotic cascade. Then apoptosis inducing factor (AIF) is
released from mitochondria via a mechanism regulated by Bcl-2 [6].
These observations appear to define a regulated form of cell death
that retains certain features of apoptosis but cannot be classified as
necrosis. Recent descriptions of an alternative Apaf- 1-independent but
caspase-dependent form of cell death also imply the existence of a novel
mechanism for the activation of caspases [7-9]. These studies describe
one or more forms of Apaf-1-independent death engaged by specific
stimuli, including endoplasmic reticulum stress [9], serum withdrawal
[7] that can be suppressed by Bcl-2 [7], caspase inhibitors, and
significantly attenuated by the overexpression of catalytically inactive
forms of caspases-9 and -12 [7]. This series of observations indicates
a complexity of caspase-dependent cell death that is not currently
understood by researchers.

The development of tumor arises as a consequence of dysregulated
proliferation and a suppression of apoptosis, and each of these primary
defects provides an obvious opportunity for clinical intervention.
However, targeting and overcoming abnormalities in tumor cells that
suppress apoptosis could generate a potent proapoptotic stimulus
by virtue of the growth-deregulating mutations, for example Myc,
which can drive apoptosis. Replacement of wild-type p53 using both
viral and nonviral delivery systems, although promising in preclinical
studies, has fallen short of expectation in the clinic as a consequence
of limited target specificity, inefficient delivery, and adverse immune
reaction [10]. Recently a number of small molecule-based approaches
designed to modify the function of p53 include peptides and antibodies
able to revert the conformation of mutant p53 to that of the wild type
and, in doing so, restoring its transcriptional competence [11-13]. The
Bcl-2 proteins represent a promising target for modulating tumor cell
sensitivity to apoptosis [14] (Figure 2).

Over expression of antiapoptotic Bcl-2 proteins is observed in many
tumor types, which may contribute to the drug-resistant state and help
to mediate the expansion of a transformed population by disrupting
normal cell turnover. According to literature reviewed, overcoming a
blockade induced by Bcl-2 would restore normal cellular homeostasis,
reverse the drug-resistant phenotype, and restore tumor cell sensitivity
to conventional chemotherapeutics. Clinical success using antisense
oligonucleotides [15] and antibodies against Bcl-2 has been also
reported [16,17]. Therefore additional small molecule-based strategies
for disrupting the activities of antiapoptotic Bcl-2 proteins have arisen
from our extensive understanding of the structures of these proteins.
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Figure 2: Signaling pathways in apoptosis. The interactions between Bcl-2
family members, the CD95 (also known as FAS) system, MYC and p53 are
shown. This is not a comprehensive signaling pathway diagram, but does give
a sense of the intricate signaling involved in the regulation of apoptosis. FADD,
FAS-associated death domain protein [14].

Summary

In summary, apoptosis is a complex area involving many protein
families, sub cellular compartments, and signal transduction cascades.
While much is known, more work is necessary on the multiple pathways
in multiple cell types. At present, the precise pathways executed
under specific circumstances are unconfirmed and many details of
the complex regulatory mechanisms are unknown. The hope for a
successful resolution to design specific agents that effectively induce
tumor regression; at least in part, in the need to overcome the inherent
resistance of many transformed cells to the engagement of apoptosis.
We hope that rising insights into the field of apoptosis and cancer will
uncover new and effective strategies to tackle the complexity of tumor
chemo resistance.
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