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Abstract
The inevitability and invincibility of cancer despite the evolution of various systemic strategies such as 
apoptosis, senescence and autophagy etc. over millennia in all species, point to its fundamental ingrainment 
in all existence as the principle of unrestrained proliferation. Cancer is in real command of all cellular and 
organismic processes and can reorient and modulate them all to its advantage. It seems reasonably clear that 
all life, whether unicellular or multicellular, individual or species, is destined to end in a cancerous boom. 
It has found ways to evade all suppression mechanisms and strategies and can stem from many sources and 
causes such as external chemical and viral carcinogens and also internal genetic reasons. 
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Introduction
Cancer has defeated all our attempts to control any 

of its hallmarks precisely because neither its pathology 
nor its biology completes its etiology[1,2]. It seems that 
it has some inbuilt strategy to counteract any attempt 
from outside for prevention, intervention, treatment and 
eradication by multipronged therapeutic approaches. 
This strong never-say-die character of cancer hints at the 
deepest principle of immortality which is operative in all 
organisms as the struggle for survival.  

Continuously occurring mutations in a cell lineage 
over a length of time increase the chances of hitting 
upon an oncomutation provided mutations are truly 
random. In contrast metaevolutionary transencoding of 
urges and instincts into the genes through epigenetic 
channels may suffice to give more definite routes for 
oncomutations to occur. In particular long term impact 
of stress and repercussions of acute shock induced by 
accidents and bereavements may be sufficient to produce 
oncomutations in the DNA by over-production of ROS. 
Inevitable exposure to environmental carcinogens (UV 
radiation, chemical mutagens etc.) leads to a faster rate 

of cellular proliferation which leaves little scope for the 
DNA repair mechanisms to heal the damages caused. 
Our approach to cancer prevention has to be modified by 
a suitable shift of attitude since cancer is not a disease 
but a living force that has proved its mettle for survival 
since times immemorial.  

Cancer as a late age phenomenon

Generally, cancer is the disease in late ages[3,4]. 
The delay is possibly because the cells should gain 
multiple variations before they become cancerous as if 
the cancerous cells know and remember that multiple 
variations are required for being selected to survive 
to the next generation unfailingly. The multicellular 
organisms are equipped with efficient tumor suppressive 
mechanisms, otherwise it would have been impossible 
for them to develop into a well coordinated organized 
organism[5]. Recently, by Monte Carlo simulation of 
the effect of key somatic evolutionary parameters on 
carcinogenesis, ageing-dependent somatic selection 
and evolution of species-specific tumor suppression 
mechanisms have been demonstrated to have played 
significant roles in cancer incidence across tissues 
as well as species[4]. Similarly Xu and Taylor studied 
epigenetic changes by DNA methylation that lead to a 
lowering of threshold for malignant transformation that 
partly explains the increased incidence of cancer with 
age[6]. In our view, all these fundamentally imply that in 
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addition to the urge for reproduction, the urge to avoid 
becoming a tumor cell was also a primary objective for 
the unicellular in the primordial stages of evolution. 

Cell senescence and apoptosis

Cell suicide (Apoptosis) and cell senescence and 
autophagy are mechanisms in the cells to get rid of 
carcinogenic mutations[7]. These mechanisms can also be 
seen as having developed to achieve tumor suppression[8]. 
Suppression of rogue cell growth was thus a primary 
objective of the primordial living cell. It implies that 
though unrestrained cancerous proliferation is at the 
origin of life, the whole process of origin and evolution 
of complexity of life can be seen as a continuous struggle 
only to enhance the tumor suppressive mechanisms to 
limit cancer. In fact, cancer treatment by exploiting cell 
senescence mechanisms have long been proposed since 
by the early onset and acceleration of senescence in the 
tumor cells, they can be made to die before proliferating 
too much[9]. Similarly, if massive autophagy can 
somehow be triggered in the cancer cells in a targeted 
manner, tumors can be effectively eradicated.  

Apoptosis is the natural design for the cell for its 
death in fixed time. Apoptotic mechanisms are highly 
regulated to ensure such programmed cell death[10]. It is 
the process of elimination of unnecessary and unwanted 
cells. The information for apoptosis is encoded in every 
gene but the process gets activated, if there is DNA 
damage or uncontrolled proliferation[11]. There is loss of 
apoptotic regulation in cancer[12]. The apoptotic pathway 
is regulated by intracellular (mostly mitochondrial) and 
extracellular (death receptor) mechanisms. The signals 
generated at intracellular level are DNA damage, 
deprivation of growth factors and deprivation of cytokine. 
The signals which are generated from extracellular level 
are by toxic T cells for the damaged cells for death of 
infected or impaired cells[13].  

We observe that apoptosis is designed specifically for 
the prevention of cancer[14]. Because of loss of apoptotic 
regulation the tumor cells survive longer, as a result of 
which mutations get accumulated, thereby increasing 
invasiveness and virulence and thus angiogenesis 
is stimulated which enhances cell proliferation 
and negatively affects cell differentiation[15]. The 
mitochondrial pathway of apoptosis may be seen as 
the initial action of the COP to make mitochondria 
endosymbiotic in bacteria for multicellularism to 
come up and restrict the unrestrained proliferation of 

unicellulars, but afterwards resistance mechanisms to it 
developed leading to apoptotic deregulation by which 
cancer thrives. Now researchers are focusing to effect 
apoptosis by targeting such pathways so that cancer cells 
will become apoptotic to eradicate cancer cells[16]. But 
who can guarantee that cancer is not already in the know 
of such attempts and can easily find its way out?  

Stem cells and Telomeres

As per Darwinian view, cancer might be the 
attempt of a cell to adapt to a changing and unsuitable 
environment. Thus it supports our hypothesis of primal 
role of cancer in the first emergence of life since during 
that time the environment was changing and not suitable. 
This answers the question: Why cancer targets stem cells 
for initiation and why are stem cells situated in highly 
shielded locations[17-19]? It seems that only to evade 
cancer only stem cells have a highly shielded niche. 
Stem cell mechanism is in place in the organism in such 
a way that it must prevent somatic cell division through 
divergence, as if it were suspected pretty prior to the 
multiplication of somatic cells that they will definitely 
grow cancerous if left differentiated! All the stem cells 
of the respective tissues are positioned in well planned 
locations which guarantee protective niches for them, 
but almost all cancers with more than two mutagens 
have been observed to have some link to mutations at the 
level of corresponding stem cells, though the transit cells 
are more prone to replication errors than the average 
stem cell[17]. 

The chromosomes are capped by telomeres to 
maintain the DNA codons which thus act as part of the 
tumor suppressive mechanisms. In unicellular organisms 
and the germ cells, telomeres are maintained to ensure 
exact propagation of the original genetic code. But in 
case of adult tissue, the somatic cells cannot maintain 
telomeres since they get reduced in length by repeated 
cell division. The shortened telomere causes cell death 
and this might be the reason for decline of tissues during 
aging[20]. The cancerous urge of the somatic cells to 
acquire immortality in spite of telomere erosion by 
possible reactivation mechanisms leads to tumors[21]. 

Invincibility of oncovirus

Cancer occurs through mutations and these mutations 
make them grow faster, survive better and reproduce 
faster[25]. As the organisms grow in complexity and 
organization, this particular instinct in each individual 
cell is suppressed by the corresponding evolution of 
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the cancer suppressor genes whose only function is to 
control the rate of multiplication in specific manner. 
On the contrary, the viral strains continue to increase 
their virulence by becoming more and more specific 
to their hosts and were always looking for infecting 
any organism which would guarantee their fastest rate 
of multiplication. This they achieve by disabling the 
cancer suppressor gene in a particular infected cell. The 
most dominant factor of evolution has been the instinct 
for multiplication right from the stage of the peptides 
and nucleotides. When mitotic cell division became 
the prominent mode of multiplication, this particular 
instinct drove organisms towards the fastest possible 
multiplication in their existing environments but when 
multicellularism evolved, this particular instinct in 
every cell for the fastest rate of multiplication could 
not be fulfilled because of specificity of their functions 
for ensuring survival of the multicellular organism. 
Cancer cells acquire immortality by gaining the ability 
to divide for ever (Infinite reproduction fitness). This is 
how tumors arise as a consequence of the most dominant 
instinct for fastest multiplication in every cell. 

Biotic interactions may be having their role in the 
evolution of the individual to divide faster than others, 
which is responsible for origin of cancer. This is similar 
to the competition occurring between somatic and germ 
cells. As per ecological theory, species extinctions may 
have a role in preventing cancer. Along with species 
extinction cancer elimination occurs either by their 
habitat destruction[26] or competition or resource limiting 
factors that disrupt their life. So, this unavailability 
of resource may be one reason for metastasis of the 
cancer cells exactly as in case of organisms, resource 
unavailability leads to diversification of the population 
(dispersal). So it seems nature selected cancer cells first 
and cancer suppression mechanisms came in after such 
selection.  

Stress, Oxyradicals and the inevitability of cancer

The eventual expression of the oncogenes is so 
inevitable that so far only unsuccessful suppressor 
mechanisms of different kinds have evolved against it 
through the entire course of evolution of life on earth. 
Therefore, no single cancer suppressor mechanism 
has proved itself effective enough to eradicate cancer 
as if the cosmic ordering agent acting against it were 
certain about the invincibility of cancer and hence 
the suppression mechanisms are only to continuously 
improve in an unending succession.  

One of the reasons for the inevitability of cancer 
is its relation to mental and physical shock and stress, 
both of which can lead to tumors. The mechanism has 
to do with stress induced oxy-radicals in the cellular 
level which damage DNA and thereby increase chances 
of carcinogenesis[27,28]. Overproduction of ROS leads to 
mitochondrial malignancy[29]. For example, bereavement 
of a loved one can cause such a melancholic vacuity in 
the mind that it can act in a psycho-somatic way on the 
physical body and form tumor in a specific organ[30,31]. 
Similarly, an accidental physical injury (Such as a 
burn injury) suffered in any organ leading to a fibrosis 
(Scarring) may turn malignant in course of time[32]. And, 
who on earth can be completely free from shocks, stress 
and accidents in life! 

Mitochondrial DNA as the Uncogenome

The role of mtDNA mutagenesis in cancer initiation 
and progression has recently been in focus[33,34]. 
Oxidative damage is one of the primary causes of such 
mutagenesis though replicative polymerase error is 
also proposed to be the next possible reason. Free oxy-
radicals in the mitochondria are abundant as it is the site 
of cellular respiration and these free radicals can cause 
oxidative damage to the mtDNA. About 60% of all solid 
tumors have more than or equal to one mtDNA mutation, 
though not all are caused by oxidative damage[35,36]. 
Still, the fact that the damaged mtDNA lead to cancer, 
only shows its inevitability since respiration is an 
unavoidable cellular process and this happens in the 
mitochondria and is associated with oxidative damage 
to mtDNA. Further, it could be surmised that it might be 
cancer that drove the mitochondrion in the first place to 
become endosymbiont in the process of evolution of the 
eukaryotes.  

Conclusion
Each cell in an organism has a different history, and 

hence a different life, specific to itself. For this reason 
oncogene expression in a particular cellular lineage 
is specific to that lineage having its own evolutionary 
time scale to become manifest. This is the reason 
why successful treatment of cancer of one affected 
tissue does not protect the organism against cancer 
of other tissues. Continuous exposure to organic and 
inorganic carcinogens increases the stress and thus pro-
tumorigenically alters the cellular processes such as 
redox homeostasis and makes the oncogenes expression 
more probable and hastened.  
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Faster growing populations are thus more favored 
by the cancer principle to survive as species and indeed 
the lower organisms such as viruses and bacteria, having 
faster growth rates are the ones that are seen to be vastly 
outnumbering the higher organisms in nature. They, like 
cancer cells, not only multiply faster but also adapt at a 
faster pace to changing selection pressures in the biotic 
and abiotic environments. Faster multiplication and 
expert adaptation are key characteristics of the cancer 
cells as well as of the favored species in nature. Somatic 
cells try to become immortal by outcompeting the 
reproductive cells which have conditional immortality (if 
they take part in reproduction) and thus become cancer 
cells. Immortality seems to be a fundamental feature of 
life and all life is striving for immortality only. “Survival 
of the fittest” cannot mean survival till a certain death 
occurs, even for that fittest of organisms or species. 
Cancer points to this fundamental fact of immortality 
beyond the death of the organism. 
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