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FRole of DNA topology in gene expression. B{GEFHERI(CHSITSBDNANKR
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Gene transcription is regulated at multiple levels, including topological and chemical
changes of the chromatin, transcription factor binding and regulation of the RNA
polymerase activity. Torsion is a fundamental property of the chromatin fiber. Both
underwinding and overwinding of the DNA produce twisting of the DNA helix in form of
negative and positive supercoiling, respectively. DNA supercoiling influences protein-DNA
interaction, chromatin structure and gene expression. Transcription is a major source of
supercoiling. During transcription, the advancement of RNA polymerase generates positive
DNA supercoiling in front and negative behind. Eliminating this torsional stress is essential
for transcription. In eukaryotic cells, topoisomerases I and II (TOP1 and TOP2) release the
topological stress in the DNA created during transcription. TOP1 generates transient DNA
nicks that allow DNA rotation and relaxation of supercoiling. TOP2 generates a transient
DNA double-strand break and passes through it another helix of DNA, relaxing supercoils
and also solving entanglements or knots in the DNA. I propose to identify how torsional
tension in the chromatin affects transcription and the role of DNA topoisomerases. The
insights that this work provide on transcription will lead to a better understanding of the
molecular mechanisms of control of gene expression and they will support the
development of future cancer therapies.

Transcription generates
torsional tension by the advance Topoisomerases release the torsional tension

of RNA polymerase through the DNA accumulated during transcription
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Single-cell DNA replication profiling identifies spatiotemporal developmental dynamics
of chromosome organization
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The Eleanor ncRNAs activate the topological domain of the ESR1 locus to balance
against apoptosis

Tt Abdalla MOA, tYamamoto T, Maehara K, Nogami ], Ohkawa Y, Miura H,
Poonperm R, Hiratani I, Nakayama H, * Nakao M, * Saitoh N.

Nat Commun. 2019 Aug 22;10(1):3778. doi: 10.1038/s41467-019-11378-4.
https://www.nature.com/articles/s41467-019-11378-4
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Histone H3K27 acetylation precedes active transcription during zebrafish zygotic genome
activation as revealed by live-cell analysis

T Sato Y, Hilbert L, Oda H, Wan Y, Heddleston JM, Chew TL, Zaburdaev V,
Keller P, Lionnet T, Vastenhouw N, *Kimura H.

Development. 2019 Sep 30;146(19). pii: dev179127. doi:

10.1242/dev.179127.
https://dev.biologists.org/content/146/19/dev179127
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