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Flipons are tiny DNA actuators that play a
previously unknown role in gene expression
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Biological of Biological Chemistry, Alan  The flipon cycle enables the “load, fire and reset” of
Herbert from InsideOutBio describes gene promoters during transcription. The flip

how the twists and turns of DNA between B- to Z-DNA is at the core of the reset. It is
underly the regulation of genes. The energized when the negative (-o) supercoiling from
study help solves a long-standing firing offsets the positive (+0) supercoiling fr

riddle of how unusual DNA

conformations affect the synthesis of

RNA from genes. The focus is on the left-handed Z-DNA that can form from the right-handed

Watson and Crick DNA by flipping over the basepairs. Although it was known for a long time that

sequences capable of forming Z-DNA, called Z-flipons, were frequent in the regulatory regions of

genes, no one knew what they did. Many careers ended trying to find that answer. Now there a
solution to the puzzle.
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It is very pleasing to see that
many groups are now
working to unravel both the
ancient and modern roles of
flipons in cellular biology. "
Alan Herbert

That Z-DNA does play a role was suggested by many
different sets of evidence where chemical probing showed
the flip from B- to Z-DNA as genes were transcribed. The
energy to power Z-DNA formation comes from the RNA
polymerase as it unwinds DNA to make a gene transcript.
By convention, this underwinding of DNA is called negative
supercoiling. However, the effect of Z-DNA formation on

the action of RNA polymerase was unknown. The search for proteins that by bound to specific
flipon sequences in the Z-DNA conformation has not so far found any such examples. The idea
was that such proteins could act as transcription factors to promote RNA polymerase
engagement. Other models were proposed, suggesting that Z-DNA was there to localize
enzymes like topoisomerases to stop Z-DNA formation by sequences that had other roles in
transcription that depended on them being in the B-DNA conformation. There is some support
for this idea and also evidence against. Others decided not to consider the problem at all. They
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though that working with high energy DNA conformations like Z-DNA was experimentally
difficult, noting that many of the initial findings were later found to be artefactual.

The new work starts simply with the observation that to start transcription, it is necessary to pry
the B-DNA helix open so that the RNA polymerase can dock. To compensate for the negative
supercoiling required, DNA must overwind in the opposite direction. Proteins in the pre-initiation
complex (PIC) accomplish the unwinding by promoting positive supercoiling of the DNA. Indeed,
the stability of PIC depends on positive supercoiling of the DNA. Here is where Z-DNA comes in.
By capturing the extra energy generated by the RNA polymerase transcribing away from the
promoter, enough negative supercoiling is accumulated by Z-flipons to overcome the positive
supercoiling necessary to stabilize the PIC. At some point, the PIC pops off the promoter. The
reset then enables the next round of transcription to begin. The flipon is then acting as an
actuator to ensure that promoters turn over. They serve as exquisitely small mechanical devices
to enable the transcription cycle of load, fire and reset. Flipons make this process sensitive to the
cellular context as their propensity to flip can be tuned in response to environmental stresses.

The findings in the study have implications for how transcription is regulated. The stability of the
PIC affects turnover rate. Interestingly, the PIC composition is highly variable, meaning that some
promoters are faster to reset than others. As a result, higher transcription rates are possible for
genes where the PIC pops off easily. The paper also explores how the flip B-DNA to Z-DNA
depends on flipon sequence and on various DNA modifications. Other factors such as small
RNAs that bind to the single-stranded regions formed as flipons change from one conformation
to another can alter the complexes that assemble at the promoter. The different complexes
assembled offer an explanation for the observed asymmetry of epigenetic marks that depend
on the direction of transcription form the promoter.

The therapeutic implications of these findings are discussed by Dr. Herbert. In particular,
parameters for the design of small RNAs are given for upregulating gene expression and offset
the loss of transcripts seen in many diseases.

InsideOutBio is a start-up focused on developing a novel class of proprietary therapeutics to
‘light” up tumors for the immune system to kill by reprogramming self/nonself pathways within
cancer cells. Dr. Herbert leads discovery at InsideOutBio. These statements about InsideOutBio
comply with Safe-Harbor laws. They are forward-looking and involve known and unknown risks
and uncertainties. They are not guarantees of future performance and undue reliance should
not be placed on them.

Alan Herbert
InsideOutBio, Inc

+1 617-584-0360

email us here

Visit us on social media:
LinkedIn


https://doi.org/10.1098/rsos.200222
http://www.einpresswire.com/contact_author/4232888
https://www.linkedin.com/in/dralanherbert/

This press release can be viewed online at: https://www.einpresswire.com/article/648529361

EIN Presswire's priority is source transparency. We do not allow opaque clients, and our editors
try to be careful about weeding out false and misleading content. As a user, if you see something
we have missed, please do bring it to our attention. Your help is welcome. EIN Presswire,
Everyone's Internet News Presswire™, tries to define some of the boundaries that are reasonable
in today's world. Please see our Editorial Guidelines for more information.

© 1995-2023 Newsmatics Inc. All Right Reserved.


https://www.einpresswire.com/article/648529361
https://www.einpresswire.com/editorial-guidelines

