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       Introduction:  The phenomenon of cancer in-
volves the uncontrolled growth of a certain type of 
cells within an organism that often results in the de-
mise of that organism. Cancer cells tap into an im-
mense repertoire of biochemical pathways to deceive 
both the immune system and our medical strategies to 
avoid destruction and continue with unproliferated 
growth, re-building of blood vessels to serve their 
feeding purposes, and spreading to new locations 
within the host organism. Cancer is one of the leading 
causes of death in industrialized countries. Though we 
have spent billions of dollars to find a cure for cancer, 
there are only very few success stories. This begs the 
question why we find it so hard to stop the rampage of 
cancer cells.  We previously hypothesized that cancer 
is more than an accident, a utilization of a primordial 
mechanism, perhaps an escape mechanism that micro-
organisms used in biofilms or other communal bacte-
rial aggregates to leave the collective in times of star-
vation and environmental stress [1]. If so, cancer is to 
be expected an ancient mechanism prevalent in all 
multicellular life. This also invites the question of 
whether cancer would be a re-occurring phenomenon if 
the evolution of multicellular life on Earth would be 
replayed. And is cancer common to life on Earth only, 
or also to multicellular life elsewhere in the universe?  
       The Road to Multicellular Life:  It is not clear 
what the decisive step was from unicellular life to mul-
ticellular life in the evolution of life on Earth. Neither 
the conditions nor the critical selective variables for 
this critical transition are clearly understood. Colonial 
communities, such as those that gave rise to the Pro-
terozoic stromatolites, represent early aggregates of 
prokaryotic organisms that perhaps functioned inde-
pendently but aggregated into a macroorganismic su-
perstructure. A distinctive assemblage of freshwater 
calcite microbialites discovered at Pavilion Lake, Brit-
ish Columbia, Canada [2] may suggest a transitional 
form from the exclusively prokaryotic colonial precur-
sors of the stromatolites to the multicellular organismic 
aggregates that give rise to coral reefs. The distinctive 
assemblage of freshwater calcite microbialites at Pavil-
ion Lake has been associated with organisms such as 
Epiphyton and Girvanella, fossils from just before the 
Cambrian explosion about 550 million years ago [3]. 
The microbialites of Pavilion Lake bear clear analogy 
to stromatolites – the mineralogical remnants of pa-
leomicrobialites prominent in the fossil record.  They 
differ from them in their modern (essentially contem-
porary) origin and in a substantial eukaryotic contribu-
tion to their biomass. The complexity of the resulting 

community structure, in fact, suggests the possibility of 
a functional organismic aggregate capable of more 
complex biological processes than those organisms 
that created the stromatolites. Some of the microbial 
aggregates appear to have functional properties, for 
example the artichoke structure optimized for the col-
lection of light (Fig 1.C) and the chimney structures, 5-
30 cm tall, with a central conduit, which are in their 
function reminiscent of the functional properties of 
sponges, usually considered the most primitive of mul-
ticellular organisms (Fig. 1B). The microbialite com-
munities found at Pavilion Lake differ from coral reefs 
in being composed primarily of microorganisms, and 
predominantly of prokaryotes. At least some of these 
prokaryotes communicate by quorum sensing based on 
the LuxS and SahH gene sequences we recovered. Cer-
tainly, the complex interaction of these microbial cells 
is not equivalent to the collaboration of cells within an 
individual multicellular organism, where each cell has 
the same genetic information, but differential gene 
expression is providing well-defined cellular speciali-
zations.  However, their long-term intimate co-
habitation is well suited for intercellular chemical sig-
nalling and functional coordination, and increases the 
opportunity for some degree of genetic exchange over 
evolutionary time that could encode their mutual inter-
actions into a “community” genetic program [4]. It is 
not inconceivable that a community genetic structure 
could give rise to a multicellular aggregate which func-
tions in a coordinated manner somewhat like a multi-
cellular organism, much as the semi-autonomous cells 
of a sponge function as a quasi-multicellular organism, 
but with substantially more complexity. A somewhat 
reminiscent behaviour can be observed in slide molds 
that cluster together and act as one organism when 
certain chemical signals are received. 

 
Figure 1. Examples of varying microbialite morphologies in 
Pavilion Lake: (a) Shallow to Upper Intermediate (5-10m); 
(b) Intermediate to Lower Intermediate (20-30m); (c) Deep 
Water (>30m).  Photo credit: Donnie Reid 
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     Relevance to Cancer:  Regardless of the scientific 
angle we use to describe microbialites and their struc-
tures, the degree of complexity and collaboration 
achieved by single-cell organisms alone is astounding. 
Is it then so surprising that cancer, prevalent in multi-
cellular complex organisms, is so successful? The step-
wise mechanisms of cancer progression include (1) 
weakening the immune system (usually using a power-
ful immune system suppressor such as TGF-beta), (2) 
loosing the communication portals between normal 
cells (GJIC), (3) loosing contact inhibition that pre-
vents normal cells from moving over each other [5] 
thus allowing for tissue invasion and disruption of 
normal functioning in the affected area, and (4) transi-
tion from a localized to a metastatic phase [6], which 
spreads the cancer to other localities within the body of 
the organism. Adding to this is the ability of cancer 
cells to rewire the blood vessels for feeding themselves 
and switching to alternative biochemical pathways if 
some are disabled by medical intervention.  One ap-
proach to explain this phenomenon is to hypothesize 
that a program within the genetic code is activated that 
reverts the cells within the multicellular organisms 
back into a single-cellular state [1]. The trigger might 
be certain stresses that – mostly continuously – affect a 
certain subtype of cells. Such a trigger would have 
made evolutionary sense in a microbialite or biofilm-
colony in which certain types of microbes would leave 
the collective after being under constant stress or star-
vation. However, in a multicellular organism the single 
cells set to leave the collective have nowhere to go, but 
instead use the resources of their surroundings to their 
own benefit and attempt survival at the expense of the 
collective.   
       Application to Life elsewhere in the Universe: 
The question remains whether cancer is a phenomenon 
only for life on Earth or for life in general. Given that 
it occurs in all known multicellular life it must be very 
ancient and likely is related to the giant evolutionary 
step from single- to multicellular life.  The leap from 
single-cellular life to multicellular life appears to have 
involved colonial organisms on Earth, and with it the 
option for some colonial organisms to leave the collec-
tive in a time of stress, perhaps the first step toward 
cancer. Though other routes to multicellularity may 
exist that we are not aware of, we may speculate that a 
hypothetical complex form of life on some other planet 
would have to deal with the same phenomenon and 
struggle to keep the collective together, especially if 
multicellularity was obtained via a colonial route. 
Whether the second phase would occur in that the de-
coupling cells would not leave or not be able to leave 
the organism and use the nutrients of the collective for 
their own purpose without regard to the well-being of 
the collective is less clear. Given the ubiquity of para-
sitism in life on Earth, that strategy might be quite 

common. It is interesting to note that the colonial state 
is even used by precancerous polyps in the colon be-
fore they advance to the cancerous state (Fig. 2). Most 
cancer cells are not successful in their endeavor, espe-
cially if only a few cells or small aggregates of cells 
are involved. The susceptibility of the multicellular 
organism to cancer varies from organism to organism 
due to tumor suppressor genes and other factors. In 
addition, the immune system keeps a tight control of 
all cells, organismal and foreign. From an evolutionary 
perspective, particular importance is given to the fact 
whether cancer can be avoided until reproduction and 
raising of the young is accomplished [7]. Any inflic-
tion with cancer after that is not a prime objective of 
natural selection though organisms with a social struc-
ture would put some value on older individuals for 
their assistance to raise the young. The longer the life 
span of the individual organism, the more likely the 
organism is exposed to stresses that trigger cancer, 
partially because the ability of the organism to fight 
cancer appears to decrease with age. Long individual 
time spans are to be expected for complex life else-
where in the universe, especially intelligent life, and 
we can only speculate that cancer - the decoupling of 
individual cells from the collective with its devastating 
consequences for the collective- is a fundamental prob-
lem with which life elsewhere in the universe would 
have to struggle as well. 

 
Figure 2. The wall of the colon from an individual afflicted 
with familial adenomatous polyposis (pre-cancer stage) is 
carpeted with hundreds of small polyps (left), while the pol-
yps are absent in the smooth wall of a normal colon (right) 
[8]. Photo credit: A. Wyllie and M. Arends.  
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