
 

Team finds way to view genes inside living
cells
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Mazhar Adli, PhD, of the University of Virginia School of Medicine, has
developed a technique to view genes inside living cells in real time. Adli, at left,
is joined by members of his lab: Tom Wei (from left), Jackie Yang, Stephen
Shang and Turan Tufan. Credit: Josh Barney | UVA Health System
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For Mazhar Adli, the little glowing dots dancing about on the computer
screen are nothing less than the fulfillment of a dream. Those fluorescent
dots, moving in real time, are set to illuminate our understanding of the
human genome, cancer and other genetic diseases in a way never before
possible.

Adli, of the University of Virginia School of Medicine's Department of
Biochemistry and Molecular Genetics, has developed a way to track 
genes inside living cells. He can set them aglow and watch them move in
three dimensions, allowing him to map their positions much like star
charts record the shifting heavens above. And just as the moon
influences the tides, the position of genes influences the effects they
have; thus, 3D maps of gene locations could lead scientists to a vastly
more sophisticated appreciation of how our genes work and
interact—and how they affect our health.

"This has been a dream for a long time," Adli said. "We are able to
image basically any region in the genome that we want, in real time, in 
living cells. It works beautifully. ... With the traditional method, which is
the gold standard, basically you will never be able to get this kind of
data, because you have to kill the cells to get the imaging. But here we
are doing it in live cells and in real time."

Understanding DNA

DNA is often depicted as tidy strands stretched out in straight lines. But
in reality, our DNA is clumped up inside the nuclei of our cells like
cooked spaghetti. "We have two meters of DNA folded into a nucleus
that is so tiny that 10,000 of them will fit onto the tip of a needle," Adli
explained. "We know that DNA is not linear but forms these loops, these
large, three-dimensional loops. We want to basically image those kind of
interactions and get an idea of how the genome is organized in three-
dimensional space, because that's functionally important."
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Thinking about DNA as a neat line, he noted, can create misconceptions
about gene interactions. Two genes that are far apart in a linear diagram
may actually be quite close when folded up inside the cell's nucleus, and
that can affect what they do. He used a map analogy: "That's how we
believe an element that appears to be in Los Angeles is regulating an
element in Virginia - [when the DNA is folded up,] they're not actually
that far apart."

Adli's new approach, developed in conjunction with colleagues at UVA
and the University of California, Berkeley, uses the CRISPR gene
editing system that has proved a sensation in the science world. The
researchers flag specific genomic regions with fluorescent proteins and
then use CRISPR to do chromosome imaging. If they want, they can
then use CRISPR to turn genes on and off, using the imaging approach
to see what happens.

The new method overcomes longstanding limitations of gene imaging.
"We were told we would never be able to do this," Adli said. "There are
some approaches that let you look at three-dimensional organization. But
you do that experiment on hundreds of millions of cells, and you have to
kill them to do it. Here, we can look at the single-cell level, and the cell
is still alive, and we can take movies of what's happening inside."

The business of growing cells just to kill them is both time consuming
and a poor way to figure out what was happening with the DNA inside
them, he said. It is like trying to figure out the rules of football by
looking at blurry pictures of a game. Adli's new approach, on the other
hand, lets him sit back and watch the plays unfold in real time. "It's a
super exciting thing to be able to do," he said.

Adli and his team have described their new method in an article in the
scientific journal Nature Communications, making it available to
scientists around the world. The paper was authored by Peiwu Qin,
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Mahmut Parlak, Cem Kuscu, Jigar Bandaria, Mustafa Mir, Karol
Szlachta, Ritambhara Singh, Xavier Darzacq, Ahmet Yildiz and Adli.

  More information: Peiwu Qin et al, Live cell imaging of low- and non-
repetitive chromosome loci using CRISPR-Cas9, Nature
Communications (2017). DOI: 10.1038/ncomms14725

Provided by University of Virginia

Citation: Team finds way to view genes inside living cells (2017, April 13) retrieved 23 April
2024 from https://phys.org/news/2017-04-team-view-genes-cells.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

http://dx.doi.org/10.1038/ncomms14725
https://phys.org/news/2017-04-team-view-genes-cells.html
http://www.tcpdf.org

