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Biodesign and genome editing in news
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Baby mice have been made with two mums and no dad
Baby mice have been made 
with two mums and no dad
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World’s First Genetically Edited Babies Using CRISPR



©Shahsavarani 4

Future

We may be nearing 
the beginning of the 
end of inheritable 
disease.

Jennifer Doudna

From bacterial immune system to genome editing
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CRISPR as a swiss army knife in medicine

Base editing
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New generations and applications of CRISPR

• CRISPRainbow 
• Single base editing 
• Temporal control of CRISPR
• Multiplexed editing
• RNA editing
• RNA relocation
• enChIP

https://mammoth.bio



Clinical Human Applications of CRISPR
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❑ Viral infections: HIV, HSV, VZV
✓ Inserted viral genome could be 

removed
by altering immune cells

✓ Human embryos: Kang &colleagues
inserted the CCR5Δ32 allele into early
human 3PN embryos

❑ Cancer
Mutation driven cancers

Kang, X. et al. J Assist Reprod Genet 33, 581, 2016

❑ Genetic diseases
✓  Remove or add the sequence
that is causing the disease

❑  Transplantation
✓ Gene editing of mismatched 

human or even non-human 
mammals as potential organ 
donors

✓  Editing will reduce risk of 
immune responses and 
rejection when using 
mismatched 
organs/tissues/cells



A Crack in Creation: The New Power to 
Control Evolution
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❑ Liang et al using human
tripronuclear zygotes cleaved the
HBB gene with a CRISPR/Cas9- mediated system
• Low efficiency and edited embryos were 

mosaic with off target cleavage

❑  Other clinical trials forthcoming:
✓ Editas
✓ CRISPR Therapeutics
✓ Caribou Biosciences
✓ Intellia Therapeutics

Liang et al, Protein and Cell 2015

Source: Clinicaltrials.gov, Sept 2016

Cancer trials



A paradigm shift in cancer therapeutics
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CRISPR in immune therapy
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Hum Vaccin Immunother. 2019;15(5):1126-1132. doi: 10.1080/21645515.2019.1571893

Advancing CAR T cell therapy with CRISPR/Cas9 
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The next great cancer immunotherapy: 
CRISPR engineered natural killer cells 

www.bloodjournal.org/content/128/22/2724.©Shahsavarani
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AI in chimeric antigen receptor-based therapies

©Shahsavarani 14



©Shahsavarani 15



Steps involved in AI-based models for diagnosis in healthcare.
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CRISPR-GPT, the Future of Efficient CRISPR Experiment Design



CRISPR/Cas9 deep learning architecture.
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Developing apps for beginners
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CRISPR application for eradication of infection disease 
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September 2019

Vaccine 
2019
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Artificial Intelligence as a Replacement for Animal Experiments?



Limitless application
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The University of 
Pennsylvania:
combination of PD-1 and
NY-ESO-1 and LAGE-1
in human cancer
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Thank you very much for your kind attention.

Question or comments?

?
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