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CRISPR-Cas9 as a natural bacterial defense mechanism
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How do scientists use CRISPR-Cas9?
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CRISPR-cas9 in applied 

environmental microbiology :

BIOREMEDIATION
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CRISPR-cas9 in applied environmental 

microbiology : BIOREMEDIATION

"Enhancing the performance of  

Methylorubrum extorquens AAZ-1 by using 

CRISPR/Cas9 for the degradation of  

hydrocarbon compounds" 2024,  A. Maki et al.
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Methylorubrum extorquens
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MxaF gene

Methanol dehydrogenase enzyme

DOI:10.1002/bit.27595

http://dx.doi.org/10.1002/bit.27595
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Methanol dehydrogenase enzyme :

Contaminants



With CRISPR cas9 :
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+ expression of MxaF gene

+ Methanol dehydrogenase enzyme

DOI:10.1002/bit.27595

+ degradation of contaminants

http://dx.doi.org/10.1002/bit.27595


The MxaF gene :

12/12/2024 9



Method : CRISPR-cas9 plasmid insertion
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plasmid bacteria



Method : how does 

CRISPR-cas9 act ?
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Method : how does 

CRISPR-cas9 act ?
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Results : Enhanced expression of MxaF Gene
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CRISPR cas9 

modified 

bacteria

RNA 

extraction RT- PCR



Results : Enhanced expression of MxaF Gene
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Results : Enhanced degradation of PAHs
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CRISPR cas9 modified bacteria

VS
PAHs

unmodified bacteria

PAHs

74.35% degradation 61.14% degradation



Discussion: 
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Are GMO microbes acceptable ? What are the ecological risks of 

their use ?



Thank you for 

your attention !
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We accept questions.
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