
CRISPR-Cas9
RNA-guided DNA endonuclease

- Scans DNA for PAM sequence (NGG)
- Melts DNA and forms RNA::DNA hybrid
- Cleaves both DNA strands
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Research
- Gene discovery – CRISPR screens
- Structure-function studies
- Study human mutations in model systems 

Applications of genome editing
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Research

Patient Care

Zack  JHU SOM

- Gene discovery – CRISPR screens
- Structure-function studies
- Study human mutations in model systems 

- Gene therapy 
Correct disease-causing mutations

Applications of genome editing
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MotokoAraki1TetsuyaIshii1
Providing Appropriate Risk Information on Genome Editing for Patie

https://www.sciencedirect.com/science/article/pii/S0167779915002498#!
https://www.sciencedirect.com/science/article/pii/S0167779915002498#!
https://www.sciencedirect.com/science/article/pii/S0167779915002498#!
https://www.sciencedirect.com/science/article/pii/S0167779915002498#!


2017 Recommendations from the 
National Academy of Sciences

and National Academy of Medicine



November 2018



https://www.bsgct.org/gene-therapy-against-
hiv-fighting-the-virus-in-disguise/



https://www.bsgct.org/gene-therapy-against-
hiv-fighting-the-virus-in-disguise/

Risks:

Mosaicism

Off-target mutations



Banned in more than 40 countries, including 
Canada
Germany
South Korea
France

Allowed under some conditions
UK: allowed if in the child’s interest
China: requires approval from National Health Commission
Japan: research allowed – draft guidelines (oct 2018)

USA: - NIH no clinical trials for human germline engineering and
no research involving creation or destruction of embryos

- Clinics must get FDA approval to alter genome

Regulation of gene editing in human embryos
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