Bacteria’s Defense Against Bacteriophages: CRISPR/Cas-9
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What I1s CRISPR/Cas-9?

* Clustered Reqgularly Interspaced Short Palindromic Repeats
* Gene editing tool — uses enzyme Cas-9 to cut DNA and the
CRISPR locus Is the memory directing activity against foreign - \

interference

CRISPR defense
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« Example: Engineered phages are used to detect
and I1dentify pathogens in food, hospitals, etc.
CRISPR as a Bacterial Defense Mechanism g
» Bacteria are constantly at risk of infection by
bacteriophages
species, bacteria evolved their own “immune systems"
This system takes the injected genes from phages that attacked
it 1n the past and “remembers” it
base pairs and attaches it to a Cas-9 protein
1T this section of DNA matches up with another strand of DNA,
like another invading phage’s DNA, the Cas-9 protein will cut source: Loureiro and Silva (2019)

bacteriophages and allowing bacteriophages to target specific bacteria

mutations \
» Modifications help to control and detect by \
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 Studies have tested modified phages against

* \ehicles for drug delivery and vaccines

To reduce the effect that phages have on bacterial

It uses small sections of this phage DNA of approximately 20

the DNA, disabling it, and preventing infection
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