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Dear Editor,
Clustered Regularly Interspaced Short Palindromic Repeats
(CRISPR) technology has revolutionized the field of genome
editing by providing a powerful tool for precise gene editing.
Recently, the CRISPR-Cas13a system has been identified as a
potential game-changer in the fight against anti-microbial resist-
ance (AMR). CRISPR-Cas13a, also known as CRISPR-C2c2,
is a RNA-guided endonuclease that targets RNA molecules.
Unlike the well-known CRISPR-Cas9 system that targets DNA
molecules, Cas13a can target and destroy specific RNA sequences,
including viral RNA, making it a promising therapeutic agent for
treating viral infections. Additionally, recent studies have demon-
strated the ability of Cas13a to knock down bacterial RNA, mak-
ing it a potential tool to combat antibiotic-resistant bacteria.!
The researchers developed a Casl3a-based RNA-targeting
system to silence the genes responsible for antibiotic resistance in
E. coli. They used a library of CRISPR RNA (crRNA) targeting
specific RNA sequences in the bacterial genome to identify those
responsible for antibiotic resistance. They then used Cas13a to
degrade those RNA sequences, effectively reversing antibiotic
resistance in the bacteria.2 The CRISPR-Cas13a can be used as a
diagnostic tool for identifying antibiotic-resistant bacteria. The
researchers designed a Cas13a-based assay that could detect spe-
cific RNA sequences associated with antibiotic resistance in bacte-
rial samples. The assay was highly specific and sensitive, detecting
even small amounts of bacterial RNA in clinical samples.3
Recently their role in the development of Cas13a based
Antimicrobial agents started to attract attention. Inhibition of
bacterial growth by LshCas13a, a subtype of CRISPR-Cas13a
found in Leptotrichia Shahii, has been reported.* Latest
research has demonstrated the potential of using LshCas13a as
a sequence-specific antimicrobial agent. Specifically, researchers
have packaged LshCas13a into phage capsids to create a power-
ful counteracting agent against antimicrobial-resistant bacterial
infections.’ These findings suggest that LshCas13a-based anti-
microbials may be a promising strategy for combating antibiotic
resistance in clinical settings. In addition to its potential as a
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therapeutic and diagnostic tool, CRISPR-Cas13a can also be
used as a research tool to better understand the mechanisms of
AMR. It is also demonstrated the ability of Cas13a to knock
down specific genes in bacterial populations, providing a power-
ful tool to study the genetic basis of antibiotic resistance.

So CRISPR-Cas13a has many promising applications like
antimicrobial agent targeting AMR bacteria, targeting and
eliminating specific bacterial flora without disturbing other. Its
ability to detect specific bacteria could surely be a great solution
to detect resistant bacteria that are not detectable by antibiotic
susceptibility tests. Many other Cas proteins which act as an
antimicrobial agent are not capable of killing the bacteria. In
contrast, due to its collateral effect, Cas13a is completely capa-
ble of killing the bacteria. Overall, the use of CRISPR-Cas13a
in the fight against AMR holds great promise, but there are
still several challenges to overcome before it can be widely
adopted as a therapeutic or diagnostic tool. One of the main
challenges is the delivery of the CRISPR-Cas13a system to the
site of infection. Additionally, more research is needed to opti-
mize the specificity and efficiency of Cas13a-based systems.

In conclusion, the recent advances in the use of CRISPR-
Cas13a against AMR demonstrate its potential as a powerful
therapeutic, diagnostic, and research tool in the fight against
antibiotic-resistant bacteria. However, further research is
needed to overcome the challenges associated with its use and
to optimize its effectiveness in clinical settings.
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