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ABSTRACT 

Recent discredit of “somatic mutation” hypotheses 
forced the need of new paradigms about the nature of 
human cancer. The present article is devoted to fur- 
ther development of one such paradigm: the hypothe- 
sis of invasive parasitic nature, origin, evolution, 
pathogenesis and transmission of human cancer. De- 
velopment was performed by supplementing and 
supporting the hypothesis by data which could not be 
applied before. The supplementation included inte- 
grative reconsidering, and reinterpretation of the 
make-ups, traits and processes existing not only in 
human cancer but also in animal cancers. Special 
attention has been focused on xenogamous intrusion 
of carcinogenic traits in the genome of a host. It was 
evidenced that human cancer possesses the same set 
of traits characteristic of transmissible animal cancer. 
In contrast to animal cancer formed of solitary cell 
lineage, human cancer consists of a couple of lineages 
constructed under different genetic regulations and 
performed different structural and physiological 
functions. The diversity of cancer composition re- 
mains stable over sequential propagation. The sub- 
sistence of human cancer regularly includes obliga- 
tory rotation alternation of its successive forms in- 
cluding genomic, gametic, zygotic, micro-population 
and tumorous ones. Human cancer possesses its own 
biological watch and the ability to gobble its victim, 
transmit via the intrusion of the genome, perform 
intercommunications within the tumor components 
and between the dispersed subunits of cancer.  
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1. INTRODUCTION 

For many decades, human cancer, unlike various kinds 
of animal cancer, was unconditionally considered as 
absolutely non-transmissible. This hypothetical statement 

was based on an over 80-year-old hypothesis about the 
origins of cancers from an individual somatic mutation 
of individual cells [1] that was supported by a plethora of 
medical articles, monographs, dictionaries, encyclope- 
dias and websites.  

Recently, this unanimity has been disrupted by several 
publications [2-5] that propose a new paradigm of an 
invasive parasitic nature, transmission, origin, evolution, 
and pathogenesis of human cancer. This new paradigm 
radically changes the set of knowledge about fundamen- 
tal genetic and physiological mechanisms that underlie 
cancer’s development and progression. In contrast to the 
hypothesis of somatic mutations, the main focus of the 
new paradigm is on the genomic roots of cancer, namely 
on carcinogenic transformations of personal genomes 
over xenogamous crossbreeding. 

Similar to the concept of the genomic roots of cancer 
[5], a passing remark in one recent review noted that it 
becomes entirely appropriate to describe cancer as a 
disease of the genome. It was also accentuated that 
specific inherited or “germline” genomic alterations can 
be used to confer the cancer development [6]. A more 
recent study (>12.2 million individuals, including >1.1 
million cases of first primary cancer) has shown the 
existence of a genomic (inherent, familial) component in 
the development of many cancers—colorectal, lung, 
breast, prostate, and urinary bladder cancer and mela- 
noma, skin squamous cell carcinoma [7]. 

In the present article, various details of the new 
paradigm were developed primarily by supplementing 
and supporting its core principles with some very 
important data that had not been previously considered. 
The supplementation includes mainly the results of 
integrative reconsidering, systematization and reinterpre- 
tation of both the known and recent data concerning the 
ways of transmission, immunology, genetics, patho- 
genesis and clinical exposures of natural cancer in not 
only humans but also in animals. Such an approach has 
never been exploited in investigations of the matter. 

2. MATERIALS AND METHODS 

The present article is devoted to the development of the 
new paradigm by supplementing its core principles with 
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data which has not been considered before. The supple- 
mentation was performed by multidisciplinary recon- 
sidering, systematization, integration and reinterpretation 
of both known and recent data concerning the ways of 
transmission, immunology, genetics, pathogenesis and 
clinical exposures of natural cancer existing among both 
human and animals. 

3. RESULTS AND DISCUSSION 

3.1. Origin and Transmissibility of Animal  
Cancer  

The existence of contagious cancer is well known among 
dogs and other canines, [8] Tasmanian devils, [9] Syrian 
hamster, [10,11] sea lions (genital carcinoma), sea turtles 
(fibropapillomatosis), beluga whales, bottom-dwelling 
fish [12,13] and so on.  

Venereal cancer of dogs is usually transmitted when 
dogs mate, resulting in the direct physical intrusion of 
viable cancerous matter from an afflicted dog to a 
healthy one. The intrusion may also be realized through 
licking, biting and sniffing tumor-affected areas. The 
tumor may also be transplanted from site to site and dog 
to dog by direct contact with the tumorous mass [14]. 
The tumor masses are themselves the infectious agents. 
This is considered an infectious disease of dogs caused 
by a pathogenic lineage of cancerous cells that live as a 
unicellular pathogen [15].  

This kind of cancer is an allograft that is transmitted 
between individuals without immune recognition of the 
cancerous intruder as “non-self” [9,14].  

All tumor cells of this type of cancer share an 
extremely similar genetic code, often, if not always, 
unrelated to the DNA of their host. Genetic data strongly 
indicate that the tumors do not arise from separate 
cancerous transformation in individual animals [15,16].  

Cancer of Tasmanian devils afflicts a marsupial car- 
nivore endemic to the island of Tasmania. It occurs 
equally in male and female devils [17]. Transmission is 
achieved as devils frequently bite one another on the 
mouth during mating or while fighting for territory [18]. 
Any case of transmissible cancer of this kind is induced 
by physical intrusion of viable tumor cells into a susce- 
ptible organism in the form of an allograft not recognized 
immediately by the immunogenic system as non-self. 
The growths were essentially identical to one another but 
otherwise genetically distinct from the devils themselves. 
Genetic analysis reveals the parasitic origin of Tas- 
manian contagious cancer [9]. The malignancy does not 
have the same DNA as the animals they are killing.  

Contagious sarcoma of the Syrian hamster is able to 
afflict various individuals in any observed populations 
[19]. The spontaneously transplantable tumor can spread 
from an affected to a healthy hamster by direct physical 

contact as well as by feed of tumor material [20]. This 
cancer is an allograft that is transmitted between 
individuals without evoking instant immune response to 
alloantigens. There are a wide range of individual 
responses, from no reaction to low or relatively strong 
responses because in these cases, tumor cells grew in the 
hosts of various genetic similarities [21].  

The tumors appear naturally in the vascular and 
lymphatic systems of Syrian hamsters [10,11]. This is a 
spontaneously transplantable sarcoma with leukemic 
manifestations. The transfer of these circulating cells 
from tumor-bearing hamsters to hamsters without tumors 
leads to the transmission of the next tumor [11]. 
According to chromosome studies [10,11], the cells of all 
tested cancerous animals had identical, very consistent 
and highly specific tumor karyotype differing from the 
normal pattern for hamster cells. 

The analyze allows us to conclude that each of most 
discovered transmissible tumors exploits a relevant ani- 
mal species (dogs, Tasmanian devils or Syrian hamsters) 
and thus has its unique adaptations to the host. The 
transmission of animal cancer is realized mainly by 
natural sexual relations intrinsic for relevant host species. 
Furthermore, all of these animal cancers have a common 
etiology: they are transmitted by the physical transfer of 
viable cancerous cells. The development of individual 
cancer is initiated in animals by the intrusion into the 
afflicted body of a deviant cell clone (or clones), in- 
herently immune to normal physiological regulators of 
cell growth and tissue formation [5].  

Animal cancers are also characterized by genetic 
dissimilarity between cancerous cells and the animals 
they invade. In other words, any transmissible animal 
cancer is a result of the intrusion of genetically dissimilar 
viable somatic material and its subsequent self-reprodu- 
ction in the invaded living body. The dissimilarity is 
revealed in the structural and functional traits of the 
animal’s cancer cells. he ability of cancerous cells to 
perform uncontrollable self-reproduction is the first of 
these traits and is evidence of the structural immunity of 
the cells against natural regulation of cell dividing. 

3.2. Transmissibility of Human Cancer 

3.2.1. New Updates to Genomic Ties of Human Cancer 
Before the paradigm of the parasitic nature of human 
cancer was developed [4,5], there were no known 
naturally occurring ways for the transmission and spread 
of cancer in humans. Even the very thought of cancerous 
invasion between peoples did not correlate with the 
prevailing hypothesis of a stochastic origin of any cancer 
out of somatic mutation of a single cell.  

There were only rare reports of artificial cancer 
transmission between humans by an accidental transfer 
of cancer cells through organ transplantation or during 
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surgical procedures as well as the problematic transfer of 
cancer cells from mother or co-twin via placenta. Only 
0.04% of organ transplant recipients contract cancer 
from the donor organ. Furthermore, the survival of 
transplanted cancers in healthy humans was exceedingly 
rare and documented in only a handful of cases. Genetic 
immunity probably prevented such cancers from taking 
hold [5]. 

Friends, family members and caregivers of cancer 
patients need not be unduly concerned with the remote 
possibility of “catching cancer” [13] via direct physical 
contact with cancer carriers. Human cancer was not 
generally considered a transmissible disease. Meanwhile, 
in the middle of the 20th century, cancer overtook many 
infectious diseases as an important human killer. It 
became one of the biggest threats to global human health. 
It takes a terrible and growing human toll and its 
prevalence continues to grow. 

Meanwhile, like undoubtedly transmissible malignant 
diseases of animals, human cancer is also characterized 
by the same set of traits characteristic of malignant 
growth naturally transmissible among animals. Relevant 
information of the totality of these traits has recently 
been summarized and interpreted elsewhere [5]. 

Undoubted analogies can be seen in the prevalence, 
clinical exposures, progression of disease, the origin of 
causative agents, and especially in the genetic deviations 
characteristic of both animal and human malignancies. 
Any cancer sustains itself at the expense of substances in 
the victim’s body. 

This set of traits includes the abnormal reproduction of 
some aberrant cells and consequent growth of relevant 
aberrant tissues in different parts of the afflicted organ- 
ism. Both animal and human cancers are able to exhaust 
the life-supporting functions of the invaded body and 
intoxicate its life supporting organs.  

Recent studies [6,22], together with the set of data 
discussed above, allow us to suppose that like any other 
multicellular beings, cancer contains a variety of dif- 
ferent cells that are under different genetic regulation and 
possess different behaviors. Observation has shown that 
cancer consisted of four different clones, with a specific 
mutational profile and different susceptibilty to che- 
motherapeutic agents which may decrease clonal he- 
terogeneity. Each clone present at a specific proportion 
in the tumor cell population [6]. Cancer consists of a 

couple of functionally heterogeneous cell lineages that 
vary with respect to their distinctive structural or phy- 
siological functions and potentials. The heterogeneity 
within tumor cell lineages may also determine the dif- 
ferences within the kinds of tumors and their locations. 
Cancer is able to maintain its structural stability through 
many generations. The diversity of cancer composition 
remain stable over its sequential long-term propagation 
[22].  

These means that both animal and human cancers have 
developed many adaptations that enable these aberrant 
lineages of mammalian cells to exist as a multicellular 
parasite [4,23]. At the same time, in contrast to animal 
cancer, the malignant disease of humans does not possess 
the ability to transfer its living cells from one person to 
another. Human cancer exploits another way to ensure 
the maintenance of its own life after its host is exhausted 
and dies.  

3.2.2. Human Cancer Arises via Intrusion a Victim  
Genome  

The renewed set of final evidence of the new paradigm 
[5] allowed confirmation that the descent of human can- 
cer has been predetermined by genome mutations which 
have created, in evolution, inter-ethnic differences in 
molecular constitution of intrinsic physiological systems 
responsible for the regulation of cell dividing and tissue 
growth. Consequent xenogamous mating between mem- 
bers of such different ethnoses may lead to the intrusion 
of the descendant’s genome with components of deviant 
genetic information that induce carcinogenesis. The de- 
scent and consequent subsistence of human cancer regu- 
larly includes obligatory alternation of its successive 
forms (Table 1). The development of individual cancer 
is initi ated by the appearance of a deviant cell clone in- 
herently immune to autochthonous regulators of cell 
growth and tissue formation [5]. The cells are able to 
grow independent of physiological control of autochtho- 
nous cell replication. This clone is foreign (non-self) for 
the afflicted body with many of its traits. 

The deviant cells appear in a human body as the result 
of genome transformation performed over the heterozy- 
gous crossbreeding between parental gametes with par- 
tially different (divergent) genotypes [24]. This is a kind 
of chimerism or cellular mosaicism, the occurrence in an 

 
Table 1. Successive forms of cancer formation and subsistence. 

Successive forms of cancer formation and subsistence 
Parental ethnoses 

Genomic forms Unicellular forms Multicellular forms 

A Genome of regular parent Gamete of regular parent

B Genome of deviant parent Gamete of deviant parent
Carcinogenic zygote

Micro-populations of 
cancerous cells 

Tumors (developed populations 
of cancerous cells) 
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individual of two or more cell clones of different genome 
constitutions, derived from different parental individuals 
[25,26]. Such heterozygous mosaicism arises as a result 
of hybridization between two organisms genetically dif- 
ferent in some of the relevant traits. For instance, one of 
them is constitutionally immune to appropriate physio- 
logical regulators whereas its mating partner is constitu- 
tionally sensitive to it [2]. 

The heterozygosity results in the coexistence in the 
offspring’s genome of at least two active allelomorphic 
genes. Both alleles function dominantly and create two 
allelic cell clones, whose subpopulations are formed and 
distributed in the body before postnatal ontogenesis. The 
heterozygous offspring expresses both alleles equally but 
in different sizes and in separate locations around the 
body. Thus, over such xenogamous formation of de- 
scendant’s zygote, its genome becomes admixed with a 
block of aberrant, potentially carcinogenic genes. This 
leads to the intrusion of the offspring’s genome with het- 
erozygous genes and the formation in the offspring’s 
body of coexisting cell clones with opposite autochtho- 
nous regulators of cell and tissue growth.  

The emergence of such a cancerous clone and its dis- 
persion around the body in the form of one or more dis- 
crete micro-populations is performed before postnatal 
ontogeny in the manner used to dispose of other embry- 
onic tissues and organs. That is why, despite the genetic 
and phenetic dissimilarity of human cancer with its host, 
the lymphatic system of individual adaptive immunity 
does not recognize the deposited cancer cells as foreign 
and does not destroy them. After the end of their disposi-
tion, the subpopulations continue to reside in their stable 
places like cell masses of small but different sizes.  

Cancerous cell populations subsist on life supporting 
functions provided by the host. Any individual cancer 
arises and exists as a result of natural ecological relations 
between two organisms in which the xenogamous one 
[the consumer) obtains the stuff and energy for its life at 
the expense of substances composed of the consumed 
organism (the victim or host). Cancer is a kind of para- 
sitism. The marauding way of life exploited by popula- 
tions of cancerous cells is performed mainly by their 
molecular enzymatic agents, targeted either on the spli- 
ting of the host’s macromolecules or producing func- 
tional inhibition of the host cells. 

At a relevant time of a host’s life (mainly after 40 
years of age), the uncontrollable growth of such micro- 
subpopulations becomes visible in the form of detectable 
extra cell masses of cancerous tissue, the malignant tu- 
mors. The largest of the subpopulations achieves the size 
of detectable tumor far earlier than the smaller ones, thus 
forming the first appeared cell mass usually called the 
“primary” tumor. 

The growth of all subpopulations of a cancerous clone 

is controlled by their own united physiological mecha- 
nism which maintains the whole structure of cancer 
within a genetically predetermined size. The destruction 
of one or more tumors boosts the growth of other sub- 
units of the clone. Various evidence of this intriguing 
phenomenon has recently been summarized and inter- 
preted elsewhere [5]. 

Human cancer possesses its own schedule (the pro- 
gram of ontogenesis) as well as the abilities of commu- 
nication and physiological synchronization between its 
intra-host subunits. The existence of these intrinsic traits 
has been initially estimated [4,5,23,24] with detailed 
presentation and discussion of the evidence. Later, it has 
been experimentally shown that the spread of melanoma 
in the mouse model correlated with the eventual progress 
of the disease in human patients. Conversely, melanomas 
that did not progress after surgical removal of the pri- 
mary tumors from patients also developed slowly or in- 
efficiently in animals, even after repeated passages of 
tumor cells through several generations of mice. This 
finding also demonstrated that the key factors that regu- 
late the rate of cancer and mode of development are in- 
trinsic to the invading cancerous matter [27]. 

Thus human cancer possesses a set of constitutional 
adaptive traits that could be thought to be a result of 
evolution over many hundreds of millennia. The date of 
its initiation could be referred, for instance, to regular 
hybridization and exchange of genes between mutual 
ancestors of chimps and humans that may have occurred 
over a few million years [28] as well as to the epoch of 
xenogamous intercourse of European Homo sapiens with 
Homo neandertalensis. The last gene flow from Nean- 
derthals (or their relatives) into Europeans likely occur- 
red 37,000 - 86,000 years ago, and most likely 47,000 - 
65,000 years ago [29].  

3.2.3. Human Cancer Transmits via Intrusion of  
Genome  

According to the new paradigm, cancer belongs to the 
group of invasive diseases whose subsistence depends on 
regular transmission of the causative agent from one vic- 
tim’s body to another. Infections and parasitic invasions 
belong to the group too. Like any other contagious dis- 
ease, cancer arises and exists as a result of natural eco- 
logical relations between two species in which the conta- 
gious species (the consumer) obtains the matters and 
energy for its life, reproduction and subsequent transmis- 
sion at the expense of substances contained in the victim. 
These actions exhaust the lifeblood out of afflicted body 
and thus restrict its vitality, provoking the state of dis- 
ease and a loss of victim viability. Once filled with can- 
cerous agents, the body of the affected victim serves as a 
source of contagion into new victims.  

The transmission of invasive agents inside the next 
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victim’s body is mainly carried out by means of the vic- 
tim’s ecological communications, through which the 
regular physiological functions are provided; for exam- 
ple, through feeding (as an alimentary transmission), 
breathing (respiratory transmission), and self-reproduc- 
tion (sexual transmission). Human cancer transmits via 
sexual intercourse. 

The carrier of human cancer is characterized by a 
complex of traits necessary for providing the host’s abil- 
ity to transmit deviant genomes into relevant gametes, 
execute multifold acts of fertilization and breed descen- 
dants to the stage that is usually called complete maturity. 
The absence of any of the abilities sharply diminishes the 
chances of the cancerous genome to prolong its life in 
the genomes of descendent generations. 

The growth of human cancer results in its initial mi- 
cro-populations becoming visible in the form of tumors 
mainly after 40 years of age. This may mean human 
cancer possesses its own schedule of life (the program of 
ontogenesis) different of those belonging to its victim. 
Natural selection favors those cancerous cell lineages 
whose schedule of life did not restrict the reproductive, 
i.e. transmissive, function of the afflicted person nor its 
care for its offspring up to the reproductive (transmissive) 
stage. Saving its own life via self-reproduction is an ex- 
traordinarily important function of any form of living 
matter. Human cancer performs this function very suc- 
cessfully by maintaining long-term propagation. 

Human cancer, the recently discovered kind of para- 
sitic beings [5], also developed all relevant adaptations 
including the ability to circulate between people. This is 
a form of life that was unidentified and unclassified be- 
fore. This parasitic invader should belong to a new type 
and class of multicellular parasites, Species—Genomein- 
truder malevolent (G. malevolent). The species develo- 
ped in evolution not only banal but also unique adapta- 
tions to its modus vivendi.  

During the formation of intruded zygote, the deviant 
components of xenogamous genetic code appear to be 
included in the formed united genetic code. Since the 
components continue to exist in it and function over the 
creation of intruded cells with their plethora of both 
banal and unique traits. Being implanted in the genome 
of its current host, the genome of human cancer ensured 
that it was reproduced in the genomes of children via 
self-reproduction of the cancer-carrying parent. Like any 
other components of genetic code, they are able to be 
reproduced in the descendant genomes and thus multi- 
plied and dispersed between people. 

3.3. Conclusions 

The subsistence of cancerous cells and tumor masses is 
provided at the expense of both the structures (proteins, 

lipids, saccharides) and functions (the supply of oxygen, 
nutritive substances and means for reproduction) of the 
invaded organism. Independent of the host species, any 
transplantable animal cancer is able to suck the lifeblood 
out of the afflicted body. This is a kind of marauding 
parasitism performed by the invaded cells of dissimilar 
animal origin. In any of the species discussed above, 
cancer develops without immediate immune recognition 
of the invading cancerous matter. 

Cancer, regardless of the species in which it occurs, is 
the uncontrolled growth of tissue abnormal and “non- 
self” for the afflicted organism. However, there are sub- 
stantial differences in cancer transmission and patho- 
genesis dependent on the species. The biggest contrasts 
in the modes of transmission were revealed between 
contagious cancers of animals and humans. 

The current pandemic spread of human cancer has 
been brought about by the growing expansion of inter- 
ethnic admixture favored by growing industrialization, 
urbanization, globalization, and migration. The currently 
observed increasing incidence of the disease has been 
induced by the intensification of xenogamous genetic 
admixture within ethnically mixed populations. These 
new notions provide the framework and some initial 
landmarks for the location of genomic ties and roots of 
cancer origin and should encourage the appearance of 
new research ideas and proposals for cancer prevention 
and therapy. There remains much to be learned about this 
extraordinarily unique and extremely complex disease. 
According to the xenogamous paradigm, the search for a 
coveted clue to the genomic roots of cancer should be 
oriented on the discovery of structural and functional 
differences between the genomes of cancerous and nor- 
mal cells. 

The initial overall prevention of cancer could be 
started by the voluntary restriction of xenogamous fertili- 
zation as well by the launching of noncancerous genea- 
logies. The risk of cancer development for our children 
should be at the core of prophylactic doctrine. “Will our 
children develop cancer?” This tough question should be 
asked by each couple before they marry. The genealogies 
of expectant moms and dads must be discovered for the 
absence of cancer disease among any of their accessible 
ascendants and genetic relatives. This kind of protective 
parenting is now on its way to becoming a mainstream 
medical testing at first by routine genetic methods but 
finally or in special cases by whole genome sequencing. 
It is time now to start searching the genomes of every 
groom and bride in order to assess risk of producing car- 
cinogenic combinations in the genomes of their descen- 
dants. Appropriate genomic tests must be performed be- 
fore conception. The results can provide early warnings 
about the deadliest and most debilitating disease that 
may not strike until adulthood. Those warnings can help 
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people either to make rationale decisions about their 
marital plans or at least to be prepared to enable timely 
treatment and elaborate plans about long-term care. 
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