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History of Medicine: 
Innovative Medicines Result in New Cures

Sanitation/Clean Water

Antisepsis/Anesthesia

Vaccines

Small Molecules

Biologics 
(Enzymes and Antibodies)

Cell and Gene Medicines

Microbiome Manipulation

“Living Drugs”
Different PK/PD
Migrate, Divide, 

Respond…



A Visual Example of the Different PK/PD of Genome 
Edited Engineered Hematopoietic Stem Cells



Hypothesis: Precision engineering will enable 
more effective, safer cellular therapies which 
will enable more patients with a wider variety 

of diseases to be treated or even cured



Genome Editing Provides a Precise 
Method of Genetically Engineering Cells

Precise Spatial Modification 
(DSB stimulates process by >1010)

Method to Make 
Knockouts/Deletions

Precise Spatial AND Nucleotide 
Modification of Genome 

Method to Make Single Nucleotide 
Changes as well as Target 
Integration of Full Genes

Donor DNA

*

Homologous
Recombination

(copy and paste)

Non-homologous
end-joining
(stitching)

Engineered 
Nuclease



Genome Engineering to Engineer Therapeutic Cells

(Stem) Cell Engineering

Genetically Rescue a 
Missing Function

Genetically Add a 
New Therapeutic 

Function
(Synthetic Biology)



Multiple Uses of Homologous Recombination Based Editing



Gene Correction for Sickle Cell Disease



Functional Gene Correction: Near Universal Gene Correction 
Strategy for Genetic Diseases Caused by Multiple Mutations

Molecular Therapy, 2021

Other Examples:

• SCID-X1
• RAG2
• WAS
• CGD
• PKD
• EB



Engineering Cells to Deliver Therapeutic Proteins to All 
Tissues of the Body (including the brain)



Repurposing the Genome: Knocking a 
Therapeutic Gene into Another Gene



Creating Lineage Specific Control for Enhanced Safety

>5-log kill of 
Pluripotent 

Cells

No effect on 
differentiated 

progeny



Optimism about Genome Edited Cells As the 
Next Generation Biologics

Precision of Genome Editing Can Enhance 
Potency and Safety and Potentially Allow Use in 

More Diseases and More Patients
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(for your attention and the opportunity to present our work)
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