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CORR E S POND ENC E

Thoughts & Opinion

This is the theory – Response to Tez on the origins of paediatric
cancers (https://doi.org/10.1002/bies.202000324)

Sir,

We read the recent correspondence by Mesut Tez[1] arguing

that our proposal that tissue-disruption-induced cellular stochasticity

(TiDiS) is at the origin of both aging and cancer[2] should be consid-

ered as a hypothesis and not as a theory. We argued that disruption of

the tissue equilibrium, and the subsequent increase in cellular stochas-

ticity, might be the initiator event in both processes. We agree that

the TiDiS concept is a bold attempt to reconsider the respective role

of the tissue equilibrium, epigenetic drift and genetic alterations, and

as such can be considered as a hypothesis because it opens radically

new research perspectives that have not been formally experimentally

tested yet. However, we think that the TiDiS concept is already more

than a hypothesis at this stage and offers a new coherent framework

that allows the reinterpretation and integration of many experimen-

tal findings in both fields. Moreover, we formulated our proposal in

line with works arguing that the reduction of gene expression variabil-

ity and the acquisition of epigenetic and phenotypic stability through

direct or long-range cellular interactions during cell differentiation can

serveas a solid ground forbuilding anewtheoretical framework inboth

developmental and cancer biology. In particular, we previously offered

new perspectives on oncogenesis,[3] taking multiple myeloma as a

paradigmatic example,[4] cancer stem cells[5] and stem cell biology,[6]

all of which are based on the same foundation—that is, the central

role of stochastic gene expression. This collection of works, well sup-

ported by experimental facts and written in the same perspective, can

hopefully accord the TiDiS concept the status of a theory. As such, it

allows us to interpret and rethink observations that were previously

interpreted differently in other theoretical frameworks, representing,

in addition, the basis for formulating new hypotheses on the behaviour

of biological systems.

Dr. Tez also questioned the relevance of the TiDiS concept in

explaining paediatric cancers. This is an interesting comment, because

indeed intuition would a priori suggest that the scenario we proposed

should mostly concern cancers that occur in the second part of the

life. First, we would like to recall that although dramatic and increas-

ingly frequent, cancers in children remain relatively rare compared

with cancers in adults. Then, our response to Dr. Tez’ comment will be

two-fold. It is generally admitted that the aetiology of paediatric can-

cers, even if far from being totally elucidated, is different from that of

adult cancers. We cannot exclude the possibility that the TiDiS con-

cept could be another illustration of the differential processes involved

in the initiation of cancers in adults and children. That being said, it is

still interesting to examine deeper the extent to which the TiDiS con-

cept could, at least partly, be relevant in explaining paediatric cancers

as well. Notably, tissue disruption could also be involved in the early

steps of these cancers, not linked to the aging, but because the tissue

equilibrium is more precarious in childhood (growing and remodelling

tissues and organs). They would therefore be more sensitive to dis-

ruption and more at risk, especially if genetic abnormalities pre-exist.

Tissue disruption in children would necessarily have a different origin

than inflammaging, for example, and exogenous (environmental) fac-

tors could be more explicitly involved. As rightly noted by Dr. Tez, pae-

diatric cancers almost always concern blood, brain and bones. An inter-

esting route of enquiry would thus be to explore whether the micro-

environmental conditions present in these specific compartments of

the body are particularly compatible with the TiDiS concept, irrespec-

tively of the individual’s age.Wehavenodefinitive answer to this point,

even if, interestingly, it has been proposed that these three compart-

ments are among those that have undergonemost change in the recent

human evolutionary history, and as such would miss canalisation—

that is, one might expect them to yield to more frequent cell derail-

ments for insufficient natural defences against cancerous develop-

ment (i.e., a mismatch between cancer risks and cancer defence).[7]

If the density of the cell–cell interaction network is a major con-

tributor among the cancer-suppressive mechanisms, as we previously

suggested,[8] a lower connectivity in these compartments, especially

during organ growth, would hypothetically explain their higher vulner-

ability tomalignant development in childhood.
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