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Oorsprong CRISPR-Cas

Dramatic impact of viruses on life…



1024 infections/second!
“If we line up all the viruses in the ocean, they would stretch across the 
diameter of the Milky Way galaxy one hundred times.” (Suttle 2007)
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Barrangou

Streptococcus
thermophilus

First application
of CRISPR-Cas: 

virus-resistant bacterial 
production strains

(Barrangou et al., Science 2007)
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Type I: Cascade
(multi-protein complex)

Type II: Cas9
(single-protein complex)
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CRISPR-Cas als genetisch gereedschap

You can change the
gRNA to any

sequence of interest!



How does cleaving 
DNA help with 

editing the DNA?
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Cas9
sgRNA

Cell death or repair by NHEJ
Repair by HDR
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(Source: Kurzgesagt)
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CRISPR-Cas als genetisch gereedschap

(Barrangou & Doudna, Nat Biotechnol. 2016)
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CRISPR-Cas als genetisch gereedschap
Molecular recording
Reviving extinct species
‘Hybrid’ species
Gene drives (!)

(First movie recorded on a bacterial genome using CRISPR-Cas)

(‘Woolly Mouse’ with mammoth-like traits)(Pyrenean ibex)(Mammoth revival project - Colossal Biosciences)
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Personalized medicine
Germline editing
Diagnostics
Delivery
Off-targeting
Ethics / legislation

Injection
of protein

Viral
transduction

Transfection
of DNA

Delivery methods
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Healthcare

CARF protein activation by
Target (T) or Non-Target (NT) RNAs

CARF

“Type III-B CRISPR-Cas cascade
of proteolytic cleavages”

(Steens et al., Science 2024)



Agriculture & food

Climate-resilient crops
Higher yields, less pesticides
Speed breeding
Biotechnology / fermentation
GMO?
(European) legislations
Patents & malpractices

Bioreactor
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Ethics & legislation

Plant breeding

What IS a GMO?

Public perception

Accessibility



Take home messages

CRISPR-Cas is an adaptive antiviral immune 
system in bacteria.  

CRISPR-Cas genome editing is a disruptive 
technology for many different fields

Many technical, ethical and legislative hurdles
still left to tackle 



Questions?
Raymond.Staals@wur.nl
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