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Epigenetics: A gatekeeper to DNA amplification & rearrangements

Abstract:

DNA amplification and rearrangements are associated with pathological states such as neu-
rological disorders, cardiac disease and cancer. Our laboratory aims to define the principles
regulating selective DNA amplification and rearrangements so we may control these events
in disease. By resolving general mechanisms governing selective amplifications and rear-
rangements, we will build a framework to further understand the molecular basis by which
these abnormalities occur in neoplasia and other diseases. The unanswered question remains
as to whether distinct mechanisms control DNA copy gains and rearrangements within cells,
leading to diseases such as cancer. Recent studies have begun to uncover the importance of
epigenetic states in regulating amplification. The question remained as to whether selec-
tive extrachromosomal amplification could give rise to inherited genomic rearrangements.
Therefore, we set out to test these relationships. We have identified specific methyl-lysine
modifiers that controls site-specific DNA amplification, and in turn, rearrangements. These
studies leveraged genetic and chemical treatments coupled to cytological approaches and
epigenomic profiling to resolve this question. While interrogating the factors controlling the
local chromatin, we have also begun to appreciate its impact on inherited genomic rear-
rangement events. Furthermore, we have been able to establish relationships between the
pathways we uncovered and these type of amplification and rearrangements in cancer. Tak-
en together, we have established the key methyl-lysine modifiers generating and preventing
DNA copy gains and rearrangements. The most recent studies addressing this observation
will be presented at the meeting.
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