editas

MEDICINE

Controlling Rearrangement
Frequencies in the Context of
Multigene Genome Editing

Vic E. Myer, Ph.D.
Chief Technology Officer

Genome Engineering: From Mechanisms to
Therapies, February 23, 2019

editasmedicine.com © 2019 Editas Medicine




€0 | Forward Looking Statements

This presentation contains forward-looking statements within the
meaning of the “safe harbor” provisions of The Private Securities
Litigation Reform Act of 1995. All statements, other than statements
of historical facts, contained in this presentation, including statements
regarding the Company’s strategy, future operations, future financial
position, future revenue, projected costs, prospects, plans, and
objectives of management, are forward-looking statements. The
words “anticipate,” “believe,” “continue,” *“could,” ‘“estimate,”
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intend,” “may,” “plan,
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“expect, potential,” “predict,” “project,”
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“target,” “should,” “would,” and similar expressions are intended to
identify forward-looking statements, although not all forward-looking
statements contain these identifying words.. The Company may not
actually achieve the plans, intentions, or expectations disclosed in
these forward-looking statements, and you should not place undue
reliance on these forward-looking statements. Actual results or events
could differ materially from the plans, intentions and expectations
disclosed in these forward-looking statements as a result of various
factors, including: uncertainties inherent in the initiation and
completion of preclinical studies and clinical trials and clinical
development of the Company’s product candidates; whether interim
results from a clinical trial will be predictive of the final results of the
trial or the results of future trials; expectations for regulatory approvals
to conduct trials or to market products; availability of funding sufficient
for the Company’s foreseeable and unforeseeable operating

expenses and capital expenditure requirements; and other factors

discussed in the “Risk Factors” section of the Company’s most recent
Quarterly Report on Form 10-Q, which is on file with the Securities
and Exchange Commission, and in other filings that the Company
may make with the Securities and Exchange Commission in the

future.

In addition, the forward-looking statements included in this
presentation represent the Company’s views as of the date of this
presentation. The Company anticipates that subsequent events and
developments will cause its views to change. However, while the
Company may elect to update these forward-looking statements at
some point in the future, it specifically disclaims any obligation to do
so. These forward-looking statements should not be relied upon as
representing the Company’s views as of any date subsequent to the

date of this presentation.

VM is an employee and shareholder of Editas Medicine, Inc.
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¢ ‘ Understanding Consequence of Editing Is Important

www.fda.gov

Human Genome Editing Safety Concerns

Off-target genome editing

— Sensitivity of off-target screening methods

Unintended biological consequences of on-target editing

— Mutagenesis as a result of imprecise DNA repair following on-
target editing

Additional adverse effects due to genomic DNA cleavage
at on- and off-target sites
— Chromosomal translocations, inversions, etc.

|mmunogenicity Anna Kwilas, Ph.D.
. . CMC Reviewer, Gene Therapy Branc.h
Adverse impact of the delivery system e et

Center for Biologics Evaluation and Research

In the case of in vivo genome editing, off-target Faod and Drug Administeation
cell/tissue editing

NIST-FDA Genome Editing Workshop
April 23, 2018
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29 ‘ Allogeneic Therapies Will Require Multiple Edits
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O ‘Translocation Detection in the Context of Multiplexing

Develop detection methods for accurate quantitation of
genome editing induced structural rearrangements.
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QQ ‘ Multiplexing Leads to Translocation Formation
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60 ‘Targeted and Genome-wide Methods Yield
¥ 1 Comparable Translocation Frequencies
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20 ‘ Balanced Translocations Persist, Unbalanced Do Not
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29 ‘Translocation Rates are Dependent on Editing Rates
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29 ‘ Translocations to Off-Targets for a Dirty Guide

TRACS5 gRNA: Many off targets
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€0 | Translocations: So What?

= Highly efficient, multiple edits are achievable but:
— Translocations happen

— The rate of translocation is proportional to:
o# Ccuts
o Editing efficiency
» Translocations are not dangerous per se. They become a

concern when they drive a phenotype that is unexpected.
They may reduce your efficacy and/or cellular viability

= |deally, you want to identify them, track them, understand
them, and (if possible) reduce them.

= How would you do that?
— Modulate repair pathways?
— Combine enzymes?
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QO ‘ Modulating Repair Pathways: HDR with a DNA Oligo
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ef) ‘ Single Stranded Homologous DNA Oligo Reduces
"< | Translocations
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« ssODN homologous to either cut site results in repair pathway balance shift from c-
NHEJ to HDR with 2-fold decrease in translocations

e SSODN administration enables 2-4 fold reduction of RNP dose
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ef) ‘ Using Cas9/Cpfl (Casl12a) for Multiplexing Reduces
2 | Translocations
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e0 |

Translocations
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720 ‘ Using Cas9/Cpfl (Cas12a) for Multiplexing Reduces

Translocations

Normalized Translocation Rate
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= Multiplexing with SpCas9 (WT)/AsCpf1(WT) significantly reduces translocation rates
= Reduction in translocation rates is independent of assay (UDiTaS/ddPCR),

locus, and gRNA
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€0 | summary

= Highly efficient, multiple edits are achievable but:
— Translocations happen

— The rate of translocation is proportional to:
o# Ccuts
o Editing efficiency
» Translocations are not dangerous per se. They become a
concern when they drive a phenotype that is unexpected.
They may reduce your efficacy and/or cellular viability

= |deally, you want to identify them, track them, understand
them, and (if possible) reduce them.

* Translocations can be reduced by modulating repair pathways
and mixing enzymes appropriately
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