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Preclinical development of gene editing experimental medicine
EDIT-101

Introduction: Leber congenital amaurosis type 10 (LCA10) disease

\\f\\ Guide RNA selection: Editing with lead guide RNA combination

p
Specificity assessment: On-target and off-target editing in relevant tissues

rSafety and tolerability: Mouse and NHP study to evaluate efficacy, safety, and
tolerability of EDIT-101

-gﬁ Conclusion: Clinical development of EDIT-101

letas | NHP, non-human primate © 2021 Editas Medicine



LCA10 is caused by loss-of-function mutations in the
CEP290 protein
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K The CEP290 gene encodes a 2479 amino acid,
290 kDa protein that localizes to the photoreceptor
connecting cilium?

* Required for the protein trafficking critical to outer
segment regeneration and phototransduction?

* Restoring CEP290 protein expression in surviving
foveal photoreceptors may improve vision in patients

with LCA10 /

1. Chang B, et al. Hum Mol Genet 2006; 2. Drivas TG, Bennett J. Adv Exp Med Biol 2014; © 2021 Editas Medicine




Gene repairs at ¢.2991+1655A>G mutation of CEP290
to full functional protein

LCA10 disease Gene editing therapeutic concept
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Editing causes inversions, deletions, and indels
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Targeted deletions and inversions correct splicing
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Editing corrects CEP290 splicing thereby restoring mRNA and
protein expression

CEP290 mRNA expression
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Comprehensive specificity assessment

Discovery

In silico modeling
Predict where an
enzyme can cut

Digenome-Seq
Find where an enzyme
cuts naked DNA

Targeted sequencing
in relevant cells by NGS
Measures effect of
enzyme activity on
“discovered” sites

GUIDE-Seq
Find where an
enzyme cuts DNA
In context of a cell

edltas | NGS, next-generation sequencing

Risk assessment
and mitigation as
needed
Off-target

To identify gRNAs without measurable off-target cut
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Guide RNAs g323 and g64 demonstrated highly specific on-target
cutting in a biochemical assay
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EDIT-101: an AAVS5 vector with two gRNAs and DNA encoding
Cas9 injected sub-retinally

EDIT-101

DNA packaged in
AAVS5 vector
with tropism for
photoreceptors

Localized
subretinal injection

C—»m»
Two specific guide RNAs GRK1 promoter restricts SaCas9 protein cuts the DNA at either
(0323 and g64) direct the SaCas9 protein SaCas9 protein expression end of the ¢.2991+1655A>G mutation
to the ¢.2991+1655A>G mutation site to photoreceptor cells only in photoreceptor cells

Localized delivery, AAV5 tropism, specific guide RNAs, and
restricted Cas9 expression facilitate targeted editing by EDIT-101 in photoreceptor cells

edltaS | AAV, adeno-associated virus | © 2021 Editas Medicine
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Editing and specificity analysis in human retinal explant model

Remove 3 mm
neural retina punches
—’ =

Plate 3 mm punches with
photoreceptor-side down
in 24-well format

2

¢ EDIT-101

Human eyes
3-5 hours postmortem

Morphology: Histology with GFP vector

\\f\\ Editing: UDiTaS to measure editing

Harvest 28 days
Specificity: Specificity verification panel post-transduction

edltas | Maeder ML, et al. Nat Med 2019 © 2021 Editas Medicine
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Confirmation of editing and quantitation in human
retinal explant model
28 days post-transduction

AAV5-GRK1-GFP (5ell vg) EDIT-101 (5e11 vg)
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edltas | INL, inner nuclear layer; ONL, outer nuclear layer © 2021 Editas Medicine



Specificity verification in retinal explants confirmed

no off-target sites

Off-target sites

On-target fo-target sites with treated 20.1% and
with treated <0.1% treated/control <2
64
Cells 323| 1 N \
— 100.00 3 =
S ¥ © EDIT-101 @ NoAAV .
n = 10.004 4 N
@ 3 ]
Retinal g% 1.003 :
£ 003 ]
explant #1 %3 10 ] ,z:“,. .
52 U3 ¢ % o0 o o ° .
q_>) = g [ .‘ .'.. .:‘:. ....:.'::‘.:‘.:.8‘::....:.:’.. . : ° . ° 4 a0 ° . .
< 0.01—“ © ° % o 7¢ 0°..0 .’..‘03.::0‘:0.:':0o°::.3co:o°.olo:o».0030003000000000.oooooonooooooo«oo»oo oo0
S 100.00
w5 10.003
. L o :
Retinal 2% . .
explant#2 oS 1.007 .
2 = o
g =~ 010 % Y .'...‘... g
<

0 01-'»f-° .

$ o
s 000 te e 0y 25 :
') [ °
s it 1 : ° .8 80, ..‘Ol.::o..... .:‘o:

88g00% o, 8 g
e®%80300 o' 8080 Sco8e0c000e 000ccc00cr0etetcctcee o000 o0 o

The presence of on-target sites together with the absence of off-target sites confirmed that the
guide RNAs were highly active and specific to the human CEP290 target sequence
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Efficient transduction and editing of mouse retina by
subretinal delivery of EDIT-101

HUCEP290-1VS26 Kl mice
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Whole retina GFP+ retinal cells

Over 80% of productive editing was achieved in the transduced photoreceptors

editas

nuclear layer; INL, inner nuclear layer GCL, ganglion cell layer;

K1, knock-in; Ch, choroid; RPE, retinal pigment epithelium; ONL, outer
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Efficient transduction of photoreceptor cells with EDIT-101
In HUCEP290-1VS26 Kl mice

ISH of AAV vector genome IHC of Cas9 protein

Counter-stained with rhodopsin

IHC of Cas9 in the area of AAV ISH showed essentially all photoreceptors
In the bleb region were transduced

edltas | IHC, immunohistochemistry; ISH, in situ hybridization | © 2021 Editas Medicine



Both gRNA and Cas9 mRNA were highly expressed In
the mouse retina

Relationship of editing-to-editing machinery
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EDIT-101 demonstrated rapid and stable gene editing in
HuCEP290-1VS26 Kl mice

Total editing rates with EDIT-101 were

The optimal dose of EDIT-101 in the LCA10

mouse model appeared to be ~10*2vg/mL

maintained over 40 weeks post-injection
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EDIT-101 achieved productive editing rates in
a dose-dependent manner in an LCA10 mouse model
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Retinal structural differences between mice and NHPs

Monkey retina

Cas9 IHC ISH of AAV vector genome
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AAV5-cynoCEPgRNAs-GRK1-SaCas9

« Macula
» Photoreceptors: 25-30% of cells
» Most foveal photoreceptors are cones

« 8 mm retinal punch covering most of the bleb used
for analysis but only photoreceptors (25-30%)
express GRK1

editas IF, immunofluorescence; IPL, inner plexiform layer;
. OPL, outer plexiform layer; POS, photoreceptor outer segments

GCL

IPL

INL
OPL

ONL

Mouse retina

Cas9 IF AAV5-GRK1-GFP

Cas9

EDIT-101

No macula

Photoreceptors: 85-90% of cells
97% of photoreceptors are rods

Entire retina collected for analysis but only 30% of
neural retina transduced with 1 pL AAV5
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EDIT-101 had a similar dose response in mice and NHPs
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At maximally tolerated doses, >50% editing is observed
EDIT-101 was well tolerated in NHPs and was not distinguishable from placebo
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BRILLIANCE: A Phase 1/2 open-label study of EDIT-101 in adult
and pediatric patients

« LCAL10 caused by
€.2991+1655A>G
mutation in the
CEP290 gene

« BCVAO0.4 logMAR
(20/50 Snellen
equivalent)

» Failed mobility course

at maximum level of
difficulty /
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Adult high dose, 3x101? (n=4)
Pediatric middle dose (n=4)

Pediatric high dose (n=4)

p
TR o Objective:
brilliance To evaluate the safety, tolerability, and efficacy of EDIT-101 in patients with LCA10
/Inclusmn criteria Phase 1/2, open-label, single ascending dose study (NCT03872479)
Adult (=18 years) or .
pediatric (3—17 years) | Primary outcomes: Safety
patients MMM Adult middle dose, 1.1x10% (n=4) © Adverse events

* Dose-limiting toxicities

Month O

3

Single dose

3

N

N

Follow up visits

\ 4

Key secondary outcomes:

* Maximum tolerated dose

* Visual navigation

(A Mobility course score)

BCVA (A LogMAR)

A Macula thickness
Pupillometry and microperimetry
Light and contrast sensitivity

A Color vision score

Quality of life

Presented by Pierce E, et al. Retinal Cell and Gene Therapy Symposium (April 26, 2019).
“Progress Toward a Clinical Trial of CRISPR/Cas9-Mediated Genome Editing for

CEP290-Associated Retinal Degeneration”
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