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Abstract 

The expression of cancer is similar to processes that in unicellular organisms 
grant convenient properties, such as immortality. The presence of oncogenes 
and proteins in viruses, protozoa and invertebrates is recognized. The study 
of these characters, at each biological level, represents the way to establish 
phylogenetic relationships. In unicellular and colonial organisms these cha-
racters provide the courage to face a threat. In humans they are inactive and 
return to express themselves only if there is potential chronic damage. Then 
they modulate other genes that will respond to the cellular aggressor, leading 
to unicellular immortality (cancer). It is relevant to evaluate the final or te-
leological origin of the cancer, which is not currently known. This review 
provides a theory that would explain why a normal cell becomes neoplastic. 
Molecular Phylogeny is the final teleological mechanism, whereby trans-
formed cells recapitulate the expression of genes and their products, through 
molecular maneuvers that assist in responding to adverse factors, referred to 
as epidemiological levels as risk factors. Self-replication remains the first ob-
jective of life on earth. The teleological cause of cancer encompasses this 
phylogenetic mechanism of damage response. Therefore, I conclude that the 
final origin of cancer may be a biological adaptation mechanism, called mo-
lecular phylogeny. If this theory is verified, it could fill the gap that currently 
persists on the teleological origin of cancer. 
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1. Introduction 

Neoplastic diseases are an important cause of morbidity and mortality. Despite 
advances in the study of cancer, it is projected that by 2030 it will cause 13 mil-
lion deaths. The benefit of the applicability of biological therapies has been veri-
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fied rather to improve the curves of DFS (Disease Free Survival) and little those 
of OS (Overall Survival). The latter is the true surrogate variable that contributed 
to considering cancer, in all clinical stages, as a curable disease. Understanding 
the final or teleological origin of the cancer will help to find an adequate mole-
cular treatment. 

From the origin of life, primitive cells began the path of survival thanks to the 
instinct of self-replication. The success of its evolutionary adaptation is for all of 
us who read this manuscript. In the course of evolution, forced by the changing 
environment, survival strategies were given and developed, whose basis of heri-
tability was genetic. Evolutionary genetics could help understand the persistence 
of cancer [1]. The molecular and functional expression of cancer is equal to that 
of biological processes in single-celled organisms, which give them convenient 
and selective properties, such as immortality. Regarding this point, the presence 
of oncogenic orthologous genes in viruses is recognized [2], as well as in unicel-
lular and invertebrate organisms. The lethality of neoplastic cells is mainly be-
cause of its ability not to die. 

A neoplastic cell is an emerging cell, coming out after its existence is threat-
ened (by chronic irritative factors, epidemiologically referred to as risk factors). 
It has different response variables for each cell line, which approximate, resem-
ble or differ from their cell of origin, but with the same goal of 3.600 million 
years ago: reproduce. The mechanisms that show it are various and occur at each 
level of organization, called molecular and cellular. Molecular phylogeny can 
represent the final teleological mechanism, by which cancer cells begin their de-
differentiation process. 

Neoplasms do not follow the biological coexistence plan, being the cytological 
de-differentiation of a mediated effect. This feature can be followed by screening 
for non-constitutive proteins. For example most of serological tests in hepato-
carcinomas are based on the dosage of alpha-fetoprotein. It is a protein that is 
only produced in the fetus during its development. Alpha-fetoprotein is the ef-
fect of derepression of genetic groups moderately identified. 

2. Molecular Hierarchy Level 

At the level of biological hierarchies, the molecular level of cancer expresses or-
thology with other organisms, mainly unicellular (bacteria, protozoa, fungi); in-
cluding viruses. In 12% of cancers, different viruses have been causally linked to 
human oncogénesis [2]. The final or teleological objective of viruses is to repli-
cate to perpetuate themselves as a way of life, causing pandemics, such as 
COVID-19 (Coronavirus Disease-2019), leading to research into treatments that 
just inhibit their replication [3]. At this level it means displaying characters of 
proteins, ribosomes, nucleic acids and others, orchestrated in functional mole-
cular pathways. Since the beginning of life, this characteristic has been the 
mother of all organismic adaptations, which continue to this day. The main ob-
jective of life is to reproduce its biological line. 

https://doi.org/10.4236/cellbio.2020.92005


G. M. R. Reynaldo 
 

 

DOI: 10.4236/cellbio.2020.92005 102 CellBio 

 

Thus some tumors have a tendency to form rudimentary atavistic structures, 
as if they were modeled by genes present in lower organisms. An example of this 
totipotentiality is the rosette-forming glioneuronal tumor of the fourth ventricle 
[4]. It is formed by two distinct lines. One of them comes from neurocytes, 
which form rosettes (Homer-Wrigth type) and perivascular pseudo-rosettes, as 
invertebrate photosensory organs [5]. 

2.1. Proto-Oncogenes, Oncogenes and Orthologous Tumor  
Proteins 

Proto-oncogenes represent inherited genes as a species, with the determinant of 
continuing to inherit and protect them. When a stressful event is life-threatening, 
the last bulwark is to activate them in the form of oncogenes. The cells imple-
menting this strategy will be those selected to survive and continue with the bio-
logical plan to reproduce. 

We should ask ourselves: why does a cell keep these oncogenes? If the expres-
sion of your information is harmful, why not get rid of them? What do you do 
with these oncogenes? Why save them in the genome? If in 3600 million years, 
the cell has not been able to learn what is favorable, then we must ask the right 
question: why allow proto-oncogenes to hypomethylate, shorten carboxylic ter-
minals, dephosphorylate specific tyrosines, dimerize, overexpress themselves, 
among others? The answer is simple: to survive.  

Their presence in unicellular forms (protozoa, yeasts) and invertebrates, often 
provide the replicative success that also makes neoplastic cells equally successful. 
They could correspond to a group of genes with the mission of deregulating 
proto-oncogenes, being themselves or others who are involved in more dediffe-
rentiated events (Table 1). 

2.2. Irritative or Risk Factors 

Multiple well-determined carcinogens are known and others of which little is 
known. For epidemiology, they are risk factors and constitute main objectives to 
avoid cancer (primary prevention). For phylogeny they represent a sum of 
harmful events towards a specific cell line, which, depending on its innate capac-
ity to respond, can expeditiously solve it or dedifferentiate itself to survive. There 
are prognostic factors that predict the course of a disease, once it is present, 
some help establish a negative or non-prognostic value, such as cholelithiasis in 
gallbladder cancer [23]. 

Chronic tissue damage, with the participation of these metabolites, is asso-
ciated with the development of neoplasms. For example, recurrent gastric cancer 
from the stump of an anterior gastrectomy is considered. In this case the resi-
dual tissue is subjected to the inflammatory process, requiring endoscopic con-
trols to anticipate its appearance [24]. 

Likewise, malignant blastomas, derived from remnants or embryonic tissue, 
grow in a tissue environment where there are not appropriate conditions to sur-
vive. Medulloblastoma is a malignant intracranial neoplasm of embryonic cells 
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that originates at the level of the cerebellum. It occurs more in children and 
young people. In murine and human models, embryonic cerebellar multipotent 
cells develop through the expression of Myc (myelocytomatosis), p53 (Protein 
53) and Blbp (Brain lipid-binding protein) [25]. Medulloblastomas are formed 
from the outer granular layer of the cerebellum. Anatomically, this region con-
tains Purkinge cells, recognized for being, together with the neurons of the 
Sommer region of the hippocampus, very vulnerable to anoxia. If the ontogeny 
of the neoplasm were related to the Purkinse cell, it would have gained a great 
advantage over its normal congener, since it will not suffer cell death. That is, a 
cell vulnerable to death, like Purkinge’s, by activating survival paleogenes it will 
stop doing so and become immortalized. 

 
Table 1. Orthological tumor genes and proteins. 

GEN AND PROTEINS PHYLOGENY ASSOCIATION TO CANCER COMMENT 

MMR 
Ortholog in yeasts and bacteria 
[6]. 

Lynch síndrome [7]. 
MMR pathway disorders predispose to 
acquire tumors.  

P13P Endoparasitic protozoa [8]. Active in various tumors [5]. 
P13P regulates the migratory success of 
metastatic cells. 

Pax 
Lamprey and other chordates 
(salamanders) [9]. 

Cervical, ovarian cancer [10],  
rhabdomyosarcomas.  

Pax are a family of organogenetic 
transcription factors. 

Ret 
Chordates agnatos [11] and  
mice. 

Carcinoid tumors 
MEN (multiple endocrine neoplasia) 2A 
and 2B. 

Ret is inherited as the dominant  
Mendelian pattern. 

ADN  
topoisomerases 

Eukaryotes  
(endoparasitic protozoa). 

Active in most tumors [5]. 
Topoisomerase inhibitors for  
protozoan infections [12]. 

Mad 
Caenorabditis sp. and  
mammalian embryos [5]. 

Angiogenesis and invasion of pancreatic 
and prostate tumors. 

SMAD4 mutations in colorectal cancer 
[13]. 

PKA 
Protozoa (D. discoideum, T. 
cruzi) [14]. 

Glioma, neuroblastoma, Ewing sarcoma, 
Carney complex tumors.  

Ubiquitous. In unicellular helps them 
to survive. 

Notch 
Invertebrates (drosophilic) 
and chordates  
(organogenesis). 

Metastatic processes, lymphoblastic  
leukemia of T cells and oncogenic stem  
cells [15]. 

The neoplastic stem cell would provide 
progenitor cell lines. 

GPCR 
Echinoderms (benthic  
deuterostomes). 

Stesioneuroblastoma: originating in the 
Jacobson organ (atavistic olfactory organ  
in lower mammals). 

Echinoderms ectoparasit organisms 
(anthozoans), achieving survival  
success [16]. 

Retinoblastoma  
(RB/E2F) 

Unicellular eukaryotes,  
phanerogams [17]. 

Disregulated pathway in human tumors [5]. 
Because of its ubiquity it can be a  
paleogen master of immortality. 

MBRTK1 
Appeared 600 million years 
ago [18]. 

They are used to predict the degree of  
lethality, as in breast cancer and other 
neoplasms. 

TK receptors are found from ancestral 
eukaryotes (coanoflagellates) [18]. 

Twist 
Invertebrates [19] and  
vertebrates [5]. 

Active in various tumors. Resistance to 
antineoplastic [20]. 

Twist is constitutive during  
embryogenesis, deactivating in adult. 

mucinous  
mucopolysaccharides 

Unicellular eukaryotes  
(Trypanosoma cruzi).  

Tumor markers: CEA (Carcinoembryonic 
antigen), CA-199 (cancer antigen) and 
others [21]. 

CEA in T. cruzi: mimetic molecule in 
human tumors [22]. 

MMR, mismatch repair. P13P, Phosphatidyl-inositol 3. Pax, Paired box. Ret, rearranged during transfection. Mad, mothers against dpp. PKA, Proteinki-
nase-A. Notch, Neurogenic locus notch homolog. GPCR, G-protein coupled receptors. Retinoblastoma, Rb. MBRTK1, Monosiga brevicollis Receptor tyro-
sine kinase. Twist, “twisted”. 
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In other events, remarkable biochemical mechanisms of embryonic stages are 
unleashed, as if recapitulating them endowed with some advantage to survive 
and metastasize. Fibronectin plays an important role in the adhesion of cells to 
the matrix, so it also acts as a guide for cell migrations in vertebrate embryos, as 
seen in mesodermal cells during amphibian gastrulation. One of its isoforms, 
called oncofetal fibronectin, is expressed only by fetal tissues [26] and by some 
types of neoplastic cells. Its presence has been reported in bladder neoplasms as 
an unfavorable prognostic factor [27]. 

3. Cellular Hierarchy Level 

When a person who understands what a cancer is asked, the majority responds 
that it is excessive and uncontrolled proliferation of cell groups. If the question is 
insisted, they will add that it is the activation of proto-oncogenes to convert 
them into oncogenes. By continuing with the question, will be mentioned: mo-
lecular strategies such as gene amplification, receptor overexpression, hypome-
thylation, dimerization and others. It is possible that very few can go beyond this 
answer. There is no unifying theory of the origin of cancer. Molecular phylogeny 
tries to fulfill this function. 

When life appeared on our planet, in the eoarchaic era (eon archic), it did so 
in relatively favorable environmental conditions at that time. But our planet does 
not constitute a static entity. A stochastic process is one whose behavior is 
non-deterministic, in which the subsequent state is determined both by the pre-
dictable actions of the environment, and by random events.  

Man has a cell ancestor (we certainly don’t know him and maybe we never 
will). At some point it became colonial, formed tissues, lived in symbiosis, spe-
cialized (and such was the degree that some cells were mortalized because they 
were genetically encoded in others of the group that did reproduce), it took vital 
obligations for the survival of the organism. 

When a cell becomes neoplastic, what happens is the reactivation of these on-
cogenes, or what is the same, paleogenes with the same goal 3600 million years 
ago: self-perpetuating [5]. The strategy is teleologically molecular, motivating 
then duplications, hypomethylation, translocations, amplification, among oth-
ers. These same strategies started the evolutionary start in primitive organisms, 
mostly extinct, but related to other current ones and in which orthologous mo-
lecular characters can be deduced. Necessarily the majority are present in human 
cells, since they are part of this evolutionary chain that still does not stop. 

4. Likeness between the Metastatic Process and Colonial  
Organisms 

Cancer begins in a cell. This monoclonal origin explains the similarity with sin-
gle-celled organisms, which they see in their dedifferentiation and coloniability 
the success that ensures survival of the noxas. 

Cellular aggregation in the form of new colonies of itself, is known in oncolo-
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gy as metastasis. This event is similar to that developed by unicellular organisms 
to aggregate and increase their survival expectations. Even this adaptation to 
stochastic situations is not inherent only in prokaryotic cells, such as mycococ-
cales, also in fungi (mixomicotas) and protozoa. In all groups intercellular 
communication is key to persist as a colonial organism, as well as to decolonize 
and seek the formation of other colonies. The production of biological com-
pounds helps them recognize when they should return to unicellularity [28]. The 
Myxococcus xanthus bacterium shows a remarkable case of colonial evolution 
based on intercellular signaling, using cAMP (cyclic adenosine monophosphate) 
[5], phospholipases, chaperonins and other proteins to guide its adaptation to 
the external environment [29]. 

The mixococcales share their habitat with other microorganisms in the silt of 
slime, with whom they must establish relationships, sometimes disadvantageous. 
This impasse motivates them to produce chemical compounds to defend against 
competitors, overlapping their number and quality of existence. Clinical oncolo-
gists reuse this strategy, so that they use these same chemical compounds against 
neoplastic cells [30], just as myxobacteria did against their neighboring compet-
itors. 

Neoplastic cells also exhibit this quality of returning to unicellular forms, after 
forming colonies (metastases), before an irritating extracellular environment. It 
is his way of adapting to chronic stochastic situations. Genetic and epigenetic 
changes in tumor change their behavior, making them interact dynamically with 
their microenvironment. The neoplastic cells themselves compete with each 
other for space and resources, just as it happens in colonies of invertebrates and 
protozoa. 

The process of forming colonies, decolonizing clonally and re-forming anoth-
er colony (metastases or secondary tumors) is a process of somatic or clonal 
evolution, since it only translates a tendency to perpetuate the fittest cell. In the 
end the goal is to survive as a cell. 

5. The Immortality of the Neoplastic Cell and Single-Celled  
Organisms 

A tumor will never constitute a different organism inside another. It is only a 
dedifferentiated and immortalized cell line. Genes and proteins are the cause of 
this dedifferentiation [1]. Assessing the dynamics of cancer at a higher biological 
level helps to understand the multidimensional interrelation of such disease. 

The cancer will have homologous characters to that of its predecessor cell, 
however others will not seem so and rather will present homology to anatomical 
morphological expressions in different organisms, such as the human yolk sac 
tumor and its histological homology to rat placenta [5]. This character could re-
flect such a degree of dedifferentiation, which leads to recapitulate an atavistic 
morphology of inferior species, as if in the middle of its genetic machinery it ex-
presses ontogenetic characteristics in block. 
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Moving this molecular vision to a supranivel, we find successful adaptation 
processes. Thanks to the presence of neoplastic enzymes, some unicellular or-
ganisms are destined to remain indefinitely (continually driven to adapt to sto-
chastic events). In this way, telomerases modify the cell’s timer, marking an in-
definite number of cell divisions, preventing it from dying. The sequence of the 
telomeres shows similarity in unicellular eukaryotes, such as protozoa (Tetra-
hymena, Paramecium, Stylonychia), fungi (Neurospora) and algae (Chlamydo-
monas). Directly, telomerase is modulated in neoplastic cells to be immortal 
[31]. This orthology explains that the protozoa are almost immortal, using mo-
lecules of higher organisms for this event, being derived by phylogeny from even 
more archaic organisms.  

If evolution is a product of mechanisms that select favorable qualities for or-
ganisms, it is possible to question whether it might lead us to get rid of the on-
cogenes it gave us. The answer is negative. Our hope will continue to be gene 
therapy to eradicate human Deme cancer. 

6. Conclusion 

Molecular phylogeny is the final teleological mechanism, whereby cancer cells 
recapitulate the expression of genes and their products, through molecular ma-
neuvers that assist in responding to adverse factors (known at the epidemiologi-
cal level as risk factors). These deleterious factors increase the value of a re-
sponse that in more primitive single-celled organisms, such as prokaryotes and 
protozoa, means survival as a cellular organism. The reproduction of itself re-
mains the first objective of life on earth. The teleological cause of cancer en-
compasses this phylogenetic mechanism of damage response. 
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