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2020 NOBEL PRIZE IN CHEMISTRY

The Nobel Prize in Chemistry 2020 was awarded to Emmanuelle Charpentier and Jennifer A.
Doudna for the development of CRISPR-Cas9 genetic scissors, a method for genome editing

BACTERIUM DNA SECTION CRISPR stands for clustered regularly interspaced short

palindromic repeats. It refers to repeated sequences in bacteria
and archaea DNA. These sequences are part of an immune
AgTalalalaiohaToCalalalalolghololobalahghnl system:; if a bacterium survives a viral infection, it adds a section
of the virus genetic code to the CRISPR region of its own to serve
asamemoryin caseit's infected again. Charpentier and Doudna
saw that this could be used as a gene editing tool.
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The cell willtry and repair the cut DNA. This

process is error-prone, disrupting the gene

function. If we add a template, the cell will

use this to carry out the repair, allowing us
to edit the genetic code.

¥ WHY DOES THIS RESEARCH MATTER?
<

The first step in the CRISPR gene editing
process is the creation of a strand of guide
RNA. This matches the DNA sequence
where we want to make a cut. Ascissor
protein, Cas9, binds to the guide RNA.

The guide RNA searches for the target
section of DNA and transports the scissor
protein toit. The scissor protein cuts the
DNA at this point.

The ability to edit genomes has already found uses in plant breeding.
Therapies which use it to treat some types of cancer are already in clinical
trials, and it's hoped it may lead to cures for inherited diseases.

Nobel Prize in Chemistry press release: https://www.nobelprize.org/uploads/2020/10/press-chemistryprizeZ2020.pdf
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PRESS RELEASE

7 October 2020

The Nobel Prize in Chemistry 2020

The Royal Swedish Academy of Sciences has decided to award the Nobel Prize in Chemistry 2020 to

Emmanuelle Charpentier

Max Planck Unit for the Science of Pathogens, Berlin, Germany

Jennifer A. Doudna

University of California, Berkeley, USA

“for the development of a method for genome editing”

Genetic scissors: a tool for rewriting the code of life

Emmanuelle Charpentier and Jennifer A. Doudna
have discovered one of gene technology’s sharpest
tools: the CRISPR/Cas? genetic scissors. Using
these, researchers can change the DNA of animals,
plants and microorganisms with extremely high
precision. This technology has had a revolutionary
impact on the life sciences, is contributing to new
cancer therapies and may make the dream of curing
inherited diseases come true.

Researchers need to modify genes in cells if they are

to find out about life’s inner workings. This used to be
time-consuming, difficult and sometimes impossible
work. Using the CRISPR/Cas9 genetic scissors, it is now
possible to change the code of life over the course of a few
weeks.

“There is enormous power in this genetic tool, which
affects us all. It has not only revolutionised basic science,
but also resulted in innovative crops and will lead to
ground-breaking new medical treatments,” says Claes
Gustafsson, chair of the Nobel Committee for Chemistry.

As so often in science, the discovery of these genetic
scissors was unexpected. During Emmanuelle
Charpentier’s studies of Streptococcus pyogenes, one of the
bacteria that cause the most harm to humanity, she
discovered a previously unknown molecule, zracrRNA.
Her work showed that tracrRNA is part of bacteria’s
ancient immune system, CRISPR/Cas, that disarms
viruses by cleaving their DNA.

Charpentier published her discovery in 2011. The same
year, she initiated a collaboration with Jennifer Doudna,
an experienced biochemist with vast knowledge of RNA.
Together, they succeeded in recreating the bacteria’s
genetic scissors in a test tube and simplifying the scissors’
molecular components so they were easier to use.

In an epoch-making experiment, they then reprogrammed
the genetic scissors. In their natural form, the scissors
recognise DNA from viruses, but Charpentier and Doudna
proved that they could be controlled so that they can cut
any DNA molecule at a predetermined site. Where the
DNA is cut it is then easy to rewrite the code of life.

Since Charpentier and Doudna discovered the CRISPR/
Cas9 genetic scissors in 2012 their use has exploded. This
tool has contributed to many important discoveries in
basic research, and plant researchers have been able to
develop crops that withstand mould, pests and drought.
In medicine, clinical trials of new cancer therapies are
underway, and the dream of being able to cure inherited
diseases is about to come true. These genetic scissors have
taken the life sciences into a new epoch and, in many
ways, are bringing the greatest benefit to humankind.

Emmanuelle Charpentier, born 1968 in Juvisy-sur-Orge, France.
Ph.D. 1995 from Institut Pasteur, Paris, France. Director of the Max Planck
Unit for the Science of Pathogens, Berlin, Germany.

Jennifer A. Doudna, born 1964 in Washington, D.C, USA. Ph.D. 1989 from
Harvard Medical School, Boston, USA. Professor at the University of California,
Berkeley, USA and Investigator, Howard Hughes Medical Institute.

Prize amount: 10 million Swedish kronor, to be shared equally between the Laureates.

Further information: www.kva.se and www.nobelprize.org

Press contact: Eva Nevelius, Press Secretary, +46 70 878 67 63, eva.nevelius(@kva.se

Expert: Claes Gustafsson, +46 70 858 95 21, claes.gustafsson@dmedkem.gu.se, Chair of the Nobel Committe for Chemistry
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