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Epigenetic dysregulation underlies
radiation-induced transgenerational
genome instability
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PURPOSE: Although modern cancer radiation
therapy has led to increased patient survival rate
the risk of radiation treatment-related complicasic
is becoming a growing problem. Among various
complications, radiation also poses a threat to th
progeny of exposed parents. It causes
transgenerational genome instability that is linke
transgenerational carcinogenesis. Although the
occurrence of transgenerational genome instabil
which manifests as elevated delayed and
nontargeted mutation, has been well documente
the mechanisms by which it arises remain obscu
We hypothesized that epigenetic alterations may
play a pivotal role in the molecular etiology of
transgenerational genome instability.
METHODS AND MATERIALS: We studied the
levels of cytosine DNA methylation in somatic
tissues of unexposed offspring upon maternal,
paternal, or combined parental exposure.
RESULTS: We observed a significant loss of glo
cytosine DNA methylation in the thymus tissue o
the offspring upon combined parental exposure.
loss of DNA methylation was paralleled by a
significant decrease in the levels of maintenance
(DNMT1) and de novo methyltransferases
DNMT3a and 3b and methyl-CpG-binding protei
MeCP2. Along with profound changes in DNA
methylation, we noted a significant accumulation
DNA strand breaks in thymus, which is a radiatia
carcinogenesis target organ. CONCLUSIONS: T
observed changes were indicative of a profound
epigenetic dysregulation in the offspring, which i
turn could lead to genome destabilization and
possibly could serve as precursor for
transgenerational carcinogenesis. Future studees
clearly needed to address the cellular and
carcinogenic repercussions of those changes.
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Une dysrégulation épigénétique est a la
base d'une instabilité transgénérationnelle
radio-induite du génome
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OBJECTIF: Bien que les traitements modernes de
gsadiothérapie contre le cancer aient conduit @tiantation

a la radiothérapie devient un probléme croissanimPles
€également une menace pour la descendance degarent
génome, qui est liée a la cancérogenese transgénaelle.
génome, qui se manifeste par des mutations élegtaasées

fesquels elles surviennent restent obscures. Nosss
I'nypothése que des altérations épigénétiques gientrjouer
un réle central dans I'étiologie moléculaire destabilité
transgénérationnelle du génome.

METHODES ET MATERIAUX: Nous avons étudié les
niveaux de cytosine méthylation de I'ADN dans issuis
somatiques de la descendance non exposée de m@eEe]
exposes seuls ou en combinaison.
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CONCLUSIONS: Les changements observés ont ét@he s

ce qui pourrait conduire a la déstabilisation doayge
et, éventuellement, pourrait servir de précurseur p

sont clairement nécessaires pour répondre auxaggsons
cellulaires et cancérogene de ces changements.




