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Insights on cancer resistance in
vertebrates: reptiles as a parallel
system to mammals
Ylenia Chiari    , Scott Glaberman   

and Vincent J. Lynch

The Opinion article, ‘Mechanisms of cancer
resistance in long-lived mammals’ (Nat. Rev.
Cancer. https://doi.org/10.1038/s41568-0180004-9 (2018))1, highlights how long-lived
and large-bodied organisms are a natural
resource for investigating the molecular
mechanisms that underlie non-transmissible
cancer resistance and increased tumour
suppression in mammals. Although there are
evolutionary advantages to long life spans
and large body sizes2,3, there is also greater
risk of accumulating genotoxic and cytotoxic
damage as a consequence of living longer
and having more cells. Thus, long-lived and
large-bodied organisms are theoretically
at an increased risk of genomic instability
and cancer4. Consistent with this increased
risk, there is a strong positive correlation
between body size and cancer incidence
within species such as dogs5 and humans6.
Evidently, however, long-lived and large-
bodied organisms do exist — thus they likely
have evolved mechanisms for reducing their
risk of developing cancer1,7–9.
The ideal study system in which to
explore these questions is one in which
a long-lived, large-bodied lineage is
phylogenetically deeply nested within a
clade with normal life spans and body sizes.
Thus far, most studies on the evolution of
augmented cancer resistance have focused
on mammals such as long-lived naked mole-
rats1 and large-bodied elephants10. While
mammals are without a doubt an excellent
model system, reptiles also pose numerous
advantages for studying cancer resistance
because of their huge diversity in longevity,
body size11, ecology, habitat type, physiology
and metabolic rates — all factors influencing
mechanisms of cancer protection and
tumour repression1,4. These factors also vary

with respect to environmental temperature12,
a concern considering current climate
change. Even within closely related species,
reptiles also exhibit large differences in
body size, resting metabolic rate and
longevity. For example, giant Galápagos
tortoises can weigh up to 100 times more
and live 3–5 times longer than their closest
living relative, the Chaco tortoise, from
which they diverged around 3–4 million
years ago13. The presence of larger, long-
lived species that are nested deeply within
clades with much smaller, shorter-lived
species permits the use of evolutionary
comparative genomics approaches to
discern potentially causal molecular and
genetic changes associated with cancer
protection and tumour suppression
from other unrelated differences among
species. We therefore suggest that reptiles
are an ideal parallel system to mammals
in which to gain a more comprehensive
understanding of the ecological, molecular
and evolutionary influences on cancer
susceptibility or resistance. While data on
mechanisms of cancer protection, tumour
suppression and incidence of benign and
malignant cancer are accumulating mostly
for mammals and more recently for birds9,
other vertebrates have not been similarly
investigated. Specifically, although cancer
occurrence has been recorded in reptiles14,
comparative prevalence data on cancer
across reptiles with different life spans
and body sizes are currently lacking. This
overall lack of comparative oncological
data, including incidence of cancer, cancer
type and mortality rates, on diverse animals
currently represents an important gap
toward understanding cancer susceptibility
and protection4,14,15.
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