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What is gene editing?

Gene editing is the use of technology to change an 
organism’s DNA.



Why is gene editing important?

Many researchers are currently using gene editing to cure disorders.

Cystic Fibrosis Huntington’s Disease Hemophilia



RNAi

What are some ways to perform gene editing?

ZFNs/TALENS CRISPR/CAS9



What is CRISPR/Cas9?

This technique uses CRISPR and the Cas 9 protein nuclease to edit the genome.
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How does the CRISPR-CAS9 gene editing system work?



Who discovered CRISPR/Cas9?

Oct. 2020, Jennifer Doudna and Emmanuelle Charpentier receive Nobel Prize for discovery of 
CRISPR/Cas 9



Why has CRISPR revolutionized science?

It allows us to manipulate 
genetic sequences in any 
species

We can perform genome 
wide editing and screens



What can CRISPR do in humans?
movie

YouTube video: 4min

https://www.youtube.com/watch?v=kkvslrfaCLY



What are the pros and cons of CRISPR/Cas9?

Advantages:
Fast
Affordable
More accurate and efficient

Disadvantages:
Can cause unintended mutations or loss 
of genomic sequence
Unethical



What are some other applications of CRISPR/Cas9?



How can CRISPR be used in a genome-wide screen?

Genome-wide CRISPR screens use libraries to help identify the genes 
responsible for a specific phenotype.



What are lentiviruses 
and how are they to 
moved into the cell?

Lentiviruses are viral RNA that is 
converted to DNA by transfection and 
transduction. 



There are two types of 
genome-wide CRISPR screens



What model organisms do genome wide CRISPR screens use? 

Mice and drosophila are common 
model organisms used in genome wide 
screens.



How has CRISPR been used to understand  SARS-CoV-2 biology?



CRISPR/Cas9 Summary

Gene editing is used to modify DNA

CRISPR/Cas9 is a gene editing tool that 
targets and cleaves DNA to edit and 
regulate genes

CRISPR is used for genome-wide 
screens to analyze gene functions



Recent advancements?

CRISPR is being used to modify pigs so that their organs have more compatibility 
with human organs.
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