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PRE-MEETING GENE EDITING WORKSHOP



THANKS!

 Co-Chairs: Paula Cannon and Charles Gersbach

 Committee Members: Angelo Lombardo, Pablo Perez Pinera, David Rawlings

 ASGCT: Samantha Kay

 Sponsors: Homology Medicines, Precision Biosciences, Beam Therapeutics, bluebird bio, 

Casebia Therapeutics, Genethon

 Speakers



TARGETED GENOME EDITING

The ability to introduce targeted 

alterations into any specific gene 

sequence in any living cell or organism.
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GENE EDITING PROGRESS FROM 2007 TO 2019

Number of mentions in 

ASGT Program Book:

Gene Editing = 1

Genome editing = 0

Zinc finger = 19

Crispr = 0

Number of mentions in 

ASGCT Program Book:

Gene Editing = 28

Genome editing = 25

Zinc finger = 3

Crispr = 59

2007 2019



DEVELOPMENT OF GENE EDITING THERAPEUTICS

2007 2019

How? Why? And then what?



HOW DO YOU EDIT?

 How will you cut the DNA?

 Which nuclease platform?

 How do you engineer targeted nucleases?

 What kind of edit?

 NHEJ, HDR, Other?

 What factors influence your ability to do this?

 Cell cycle?

 DNA ends?

 How do you prevent off-target editing?

 What if you don’t want to cut the DNA?

 Non-nuclease platforms

How?



HOW DO YOU EDIT?

How?2007

Zinc Finger Nucleases (ZFNs)

Meganucleases
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Zinc Finger Nucleases (ZFNs)

Meganucleases

TALE Nucleases (TALENs)

CRISPR-Cas RNA-Guided Nucleases
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HOW DO YOU EDIT?

How?2007

• How to engineer DNA 

binding nucleases

• Beginning to look at 

toxicity and specificity

• How to do targeted 

gene addition

• Alternative to cutting –

targeted activation

2019

• How to optimize 

nucleases

• Advanced investigations 

of specificity and toxicity

• Alternatives to cutting-
• Activation

• Repression

• DNA methylation

• DNA de-methylation

• Base Editing

• RNA editing



DISEASE TARGETS AND POC

Why?

 What edit do you want to make? 

 What is the validation that this edit will have 

the desired effect?

 What is the target cell type?

 How to deliver nucleases?

 What are the disease models?

 Cell models

 Animal models
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DISEASE TARGETS AND POC

Why?2007

• Gene editing in disease-

relevant cell types (stem 

cells, T-cells…)

• Disease applications of 

gene editing 

• Gene editing in vivo

2019

• Expansion into all 

disease areas – many 

talks!

• Cell and animal disease 

models



DEVELOPMENT OF GENE EDITING THERAPEUTICS

And then what?
 Pharmacology studies

 IND-enabling studies

 Manufacturing

 Clinical trial design

 Biomarkers
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Science 2011

• ZFNs for CCR5 KO to treat 

HIV in clinic since 2009
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DEVELOPMENT OF GENE EDITING THERAPEUTICS

And then what?2007

• No gene editing in the 

clinic

2019

• ZFNs for CCR5 KO to treat 

HIV (2009)

• TALEN-edited T-cells 

(2016)

• ZFNs for MPSII – first in 

vivo gene editing therapy 

(2017)

• CRISPR-edited T-cells 

(2019)

• Many more poised to 

begin FIH trials
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WORKSHOP SCHEDULE

 NIH Genome Editing Consortium Grant Recipients 

I (10:20am -12pm)
• Shengdar Tsai, PhD

• Guangping Gao, PhD

• Aravind Asokan, PhD

 Lunch (12–1pm)

 Corporate Review I (1-2pm)
• Shawdee Eshghi, PhD (Caribou Biosciences)

• Leonela Amoassi, PhD (Exonics Therapeutics)

• Derek Jantz, PhD (Precision Biosciences)

• Charlie Albright, PhD (Editas Medicine)

• Guiseppe Ciaramella, PhD (Beam Therapeutics)

• Tony Ho, MD (CRISPR Therapeutics)

 NIH Genome Editing Consortium Grant Recipients 

II (2-3pm)
• Eric Sontheimer, PhD

• Shaoqin Sarah Gong, PhD

• Zheng-Yi Chen, DPhil

 Coffee Break (3–3:30pm)

 Junior Investigator Session (3:30-

5pm)
• Pietro Genovese, Phd

• Ben Kleinstiver, PhD

• Thomas Gaj, PhD

• Prashant Mali, PhD

• Pinar Akcakaya, PhD

• Jennifer Adair, PhD

 Corporate Review II (5-6pm)
• Edward Rebar, PhD (Sangamo

Therapeutics)

• Julianne Smith, PhD (Cellectis)

• Philip Gregory, DPhil (Bluebird Bio)

• Andy Scharenberg, MD (Casebia

Therapeutics)

• Fred Chereau, MBA (Logic Bio)

• Sean Burns, PhD (Intellia Therapeutics)


