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The 2020 Chemistry
Laureates

The 2020 Nobel Prize in Chemistry is awarded to Emmanuelle Charpentier
and Jennifer A. Doudna “for the development of a method for genome
editing”.

Since Charpentier and Doudna discovered the CRISPR/Cas9 genetic
scissors in 2012 their use has exploded. The genetic scissors have taken the
life sciences into a new epoch and, in many ways, are bringing the greatest
benefit to humankind.
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diagnostics with CRISPR

CRISPR-Cas biology promises rapid, accurate,

and portable diagnostic tools

By Daniel S. Chertow

apid and accurate identification of in-
fectious diseases is essential to opti-
mize clinical care and guide infection
control and public health interven-
tions to limit disease spread both in
highly specialized medical centers
and remote health care settings. The ideal
diagnostic test would be inexpensive, accu-
rate, and provide a result rapidly, allowing
for point-of-care use on multiple specimen
types without need for technical expertise,
ancillary equipment, or power. Such a test

the CRISPR array, providing a recall element
during recurrent infection. Pre-crRNA is tran-
scribed as a long precursor and processed
into mature form as crRNA to guide Cas pro-
teins to cleave complementary sequences of
foreign elements (interference) to degrade
and eliminate those elements. By uncovering
the structural and functional components of
these diverse systems, new tools, including
those applicable to molecular diagnostics, are
emerging (see the figure).

Chen et al. report the discovery that when
CRISPR-Casl2a proteins cleave double-
stranded DNA (dsDNA) in a sequence-spe-
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Table 3
Comparison of the pros and cons of different pathogen nucleic acid detection methods.
Methods PCR-based Isothermal nucleic acid NGS Gene chip Electrical Optical CRISPR-Cas-based
methods amplification Sensors Sensors methods
Sensitivity High Medium Medium- High High High High
high
Specificity High High Medium High Medium Medium High
Time Long Short Long Medium Medium Medium Short
Quantitative Yes feasible No Yes No feasible highly feasible
testing?
Multiplexing Yes ¥es Highly highly No No highly feasible
feasible feasible
Cost Medium Medium High High Medium High Medium
Ease of use Medium Medium Hard Medium Medium Medium Medium
POCT? Hard feasible Hard Hard Hard Hard feasible
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Amplification-free detectlon of SARS-CoV-2 with
CRISPR-Cas13a and bil micr Py

Graphical Abstract

Authors

Parinaz Fozouni, Sungmin Son,

Maria Diaz de Le6n Derby, ...,
Jennifer A. Doudna, Daniel A. Fletcher,
Melanie Ott

Nucleic acid detection with CRISPR-
Cas13a/C2c2

Highlights
= CRISPR-Cas13a can quantitatively detect SARS-CoV-2 RNA
without pre-amplification

= Combining crRNAs targeting multiple regions of the viral
RNA enhances sensitivity

= Cas13a can accurately and rapidly quantify SARS-CoV-2
RNA in patient samples

A mobile phone-based device allows for portable and
sensitive readout of the assay
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Nucleic acid detection with CRISPR-Casl3a/C2c2
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Multicolor Amplification-Free RNA Detection with Cas13a and
Cas13b

Cas13a/b-based single-molecule multicolor RNA detection
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Article https://doi.org/10.1038/541551-025-01597-0

Digital CRISPR-based diagnostics for
quantification of Candida auris and
resistance mutations
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New design strategies for ultra-specific
CRISPR-Cas13a-based RNA detection with
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Amplification-free cancer diagnosis based on inhibition of
Cas12a activity by site-specific 5mC-modified cfDNA
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CRISPR: Tool for Developing New Diagnostic Assays
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