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A Evolution of the field

A What opportunities, challenges remain

A Timeline/story telling

A Editing/viral options

A Real world implications feasibility (auto vsallo)
A Speed

A Ease of multiple edits (solid tumoesp

A Accuracy

A Cost

A 45 minutes
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Caribou Blosciences, Inc.
_?mm__‘ Company snapshot
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$41.5M financing to date
Investors include #Prime
Capital, Novartis, Maverick

Own equity of Intellia
Therapeutics (NASDAQ: NTLA)

~60 employees

~25 issued US patents
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Gene editing Is all about specifically cutting DNA
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The gene editing toolbox has evolved over tims

meganucleases
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The gene editing toolbox has evolved over tims

S

meganucleases ZFNs
CZLLO g,
Cancer Progress image adapted fromdiet a, OSE‘éanﬁ'umng T”” "
New York, NY | May 78, 2019 et g




CARIBOU

» BIOSCIENCES

The gene editing toolbox has evolved over tims
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The gene editing toolbox has evolved over tims
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Gene editing vs. gene therapy

%

A Deletion or alteration of existing
gene(s)

A Addition of new genetic material
to chromosome(s)

A Edits are heritable and
propagated through cell division
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Gene editing vs. gene therapy
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A Deletion or alteration of existing A Addition of new genetic material

gene(s) to chromosome (random
A Addition of new genetic material ~ locations) orextrachromosomally
to chromosome(s) A If not genomicallyintegrated, will
A Edits are heritable and e diluted through cell division

propagated through cell division
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Understanding editing and its unexpectéad
reproduclibility

lGenomic DNAI |Amplify target regionl | Barcode amplicons |
Target s
o ¥ 9 s Classify
’ ( — o e ———————— == | Sequences
& = Ll
1 !
~250 bp
v
Target Sequence: Total Reads: 10077
GAGGAGCTCCAAGAAGAICTG Mutant Reads: 9585
Target Coordinates: chr1:65349086-65349108 Editing Efficiency: 0.951
Match Cut Site: chr1:65349091, Strand. - N L
-\\00‘;@6" ,\\ooi’Qg.‘?' \;o“e

1 n 1 " i 1 " 1 J

B Insertion .

O O > o
[l Deletion -50 -40 [-30 20 -10 0 10 20 30 40 50 {(%e@ Q\:&o ,\0\;@

- ® 00 000 &8

& Length Ins. ® 008 008 801
) ® 008 008 796

I Spacer ) ® 005 = 492
® 0.04 004 363

® 003 003 286

PAM ® 002 002 242

® 002 002 227

® 0.02 002 176

l Cut Site ® 002 002 165
® 002 002 163

® WT Read ® 002 002 160
® 001 001 137

@ Mutant Read ® 001 001 130
® 001 001 125

CZLLO &
Cancer Progress Overbeciet al Mol Call 2016 B CEhRling T“” T C"mss
t ’ Previously Defined Health
NeW York, NY | Ma.y 78, 2019 vanbverbee @ © © WWW. ioconsulting.com WWW. icinsight.com  www.cancerprogressbyDH.com




ARIBOU

Understanding editing and its unexpectéad
reproduclibility

lGenomic DNAI |Amplify target regionl | Barcode amplicons |
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Understanding editing and its unexpectéad
reproduclibility

|Genomic DNA | | Amplify target region| | Barcode amplicons |
Target » HEK293 K562 HCT116
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[ DNA repair outcomes are consistent across replicates and cell typ]es
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Geneedited CAHR cell therapies to treat cancer

T cells derived
from patients

CARs enable T
cells to fight @
cancer cells °
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CAR-T cell therapeutics effectively
treat cancer

Highly effective at fighting blood
cancers

Autologous CAR
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Geneedited CAHR cell therapies to treat cancer

T cells derived
from patients

~@® Healthy T cell

. . donors

Q Precise gene edits

CARs enable T

cells to fight ) o to enhance
cancer cells o r allogeneic CAR-T
cells

Highly effective at fighting blood On-demand ava.iliability for many
cancers patients
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CAR-T cell therapeutics effectively
treat cancer

Autologous CAR

&
TH ¢

pppppppppp Defined Health ”
NeW York, NY | Ma.y 7 8, 2019 WWW. nsulting.com www.ther icinsight.com  www.cancerprogressbyDH.com

C=LLO
Cancer Progress ° BloConsulting

.




CARIBOU

/ I NX 0 2-deq aditiygdlEtorm <~
substantially improves specificity

CRISPRybrid RNVA-DNA(ChRDNA)

| \

5 ’ 3
[ |

DNA nucleotides at multiple sites in the guide Cas9

While retaining high ostarget editing efficiency\¢ghRDNAsignificantly reduce offarget
editing relative to firsigen CRISPR in human primary cells
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Specificity Is critical for therapeutic development

Biochemical
cleavage

T

[Cas9
complex]

T cell genomic DNA
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Specificity Is critical for therapeutic development

Comprehensive list of
biochemicaloff-targets

GGTGGACAAGCGGCAGATAC
GGAGAACAAGTGGCAGATAG
AGGTGGGAAGCAGCAGATAC
GGTGAACAAACAGCAGATAG,
B | 0 C h e m | C al GGTGGACAAACAGCAGATTG
AGGTGGACATGAGCAGATAG
AGGTGGACAGCCCCAGATAG

Cleavage  corceatanccacarcatac

AATGGACAAAAGGCAGAAAG!
GGTGGTCAAGAGGCAGATAG
CGTGGACAAGCAGCAAATAT
—p AGTGGAACTTAGGCAGATAG!
GGAGGAACAAGAGGAGATAC
GGAAGACAAACGGCAGAAGT

AGTGGACACCCCGCAGATAG
GGTGGATAAGAGGCAGAAGT
TGTGGACAAGTGGCAATAGG
GGGGGTCAAGAGGCAGTAG/
GGGGGACAAGCAGCAGCCAC
GGGAGAGAAGCGGCAGATG/
GGTGGACAAGAGCCAGATAG
GTGGGTAGACAAACAGATAG,
GTGTGGACAGAGGCAGATTG

1 GGTGGACAAACAGAGATAG
T Cel I g enomic D N GTGGACTAGGGGCAGATGC
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Specificity Is critical for therapeutic development

Comprehensive list of
biochemicaloff-targets

GGTGGACAAGCGGCAGATAC
GGAGAACAAGTGGCAGATAG

AGGTGGGAAGCAGCAGATAG
GGTGAACAAACAGCAGATAG, Ce”'based
1 1 GGTGGACAAACAGCAGATTG . .
BIOChem ICaI AGGTGGACATGAGCAGATAG Val|dat|on
AGGTGGACAGCCCCAGATAG

Cleavage  corceatanccacarcatac

AATGGACAAAAGGCAGAAAG!
GGTGGTCAAGAGGCAGATAG
CGTGGACAAGCAGCAAATAT

—» AGTGGAACTTAGGCAGATAG! —>
GGAGGAACAAGAGGAGATAG
GGAAGACAAACGGCAGAAGT

AGTGGACACCCCGCAGATAG
GGTGGATAAGAGGCAGAAGT
TGTGGACAAGTGGCAATAGG T C e | I S
GGGGGTCAAGAGGCAGTAG/
GGGGGACAAGCAGCAGCCAC
GGGAGAGAAGCGGCAGATG/
GGTGGACAAGAGCCAGATAG
GTGGGTAGACAAACAGATAG,
GTGTGGACAGAGGCAGATTG

1 GGTGGACAAACAGAGATAG
T Cel I g enomic D N GTGGACTAGGGGCAGATGC
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Specificity Is critical for therapeutic development

Comprehensive list of
biochemicaloff-targets

Comprehensive list of

Subset of oo ar off-targets

edited sites
GGTGGACAAGCGGCAGATAG \ GGTGGACAAGCGGCAGATAC GGAGAACAAGTGGCAGATAG
GGAGAACAAGTGGCAGATAG GGAGAACAAGTGGCAGATAG GGTGGACAAACAGCAGATTG
AGGTGGGAAGCAGCAGATAC AGGTGGGAAGCAGCAGATAG GGTGGTCAAGAGGCAGATAG
GGTGAACAAACAGCAGATAG, C e I I‘ based GGTGAACAAACAGCAGATAG GGAAGACAAACGGCAGAAGT
B H h H I GGTGGACAAACAGCAGATTG . . GGTGGACAAACAGCAGATTG GGTGGATAAGAGGCAGAAGT
locnemica AGGTGGACATGAGCAGATAG Val | d a‘[| on AGGTGGACATGAGCAGATAG GGGGGTCAAGAGGCAGTAGA
AGGTGGACAGCCCCAGATAG AGGTGGACAGCCCCAGATAG GGTGGACAAGAGCCAGATAG
C I e avag e GGTGGATAAGCAGAAGATAG GGTGGATAAGCAGAAGATAG AGGTGGACAAACAGAGATAGH
AATGGACAAAAGGCAGAAAG! \ AATGGACAAAAGGCAGAAAG
GGTGGTCAAGAGGCAGATAG GGTGGTCAAGAGGCAGATAG ] . ]
CGTGGACAAGCAGCAAATAT CGTGGACAAGCAGCAAATAT
— 5 AGTGGAACTTAGGCAGATAG! ’ AGTGGAACTTAGGCAGATAG!
GGAGGAACAAGAGGAGATAG \ GGAGGAACAAGAGGAGATAC
GGAAGACAAACGGCAGAAGT GGAAGACAAACGGCAGAAGT
AGTGGACACCCCGCAGATAG \ AGTGGACACCCCGCAGATAG
GGTGGATAAGAGGCAGAAGT T | I GGTGGATAAGAGGCAGAAGT
TGTGGACAAGTGGCAATAGG cells \ TGTGGACAAGTGGCAATAGG
GGGGGTCAAGAGGCAGTAG, GGGGGTCAAGAGGCAGTAGH
GGGGGACAAGCAGCAGCCAC GGGGGACAAGCAGCAGCCA(
GGGAGAGAAGCGGCAGATG/ \ GGGAGAGAAGCGGCAGATG!
GGTGGACAAGAGCCAGATAG GGTGGACAAGAGCCAGATAG
GTGGGTAGACAAACAGATAG, GTGGGTAGACAAACAGATAG
GTGTGGACAGAGGCAGATTG GTGTGGACAGAGGCAGATTG
T C el I g enom | C D N GGTGGACAAACAGAGATAG AGGTGGACAAACAGAGATAG
GTGGACTAGGGGCAGATGC GGTGGACTAGGGGCAGATGC
\ cellular offtarget
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chRDNAsonsistently improve specificity across multiple targets

AAVS1 TRAC Gene A PDCD1
target-1 target-1 target-2 target-1 target-1

F §F §&§ F¥ §F&§&§ §fF & F
g & & £ & & & &£ & &
R - S R N

o

63.0% <0.1% 1.6% <0.1% 4.0% <0.1% 1.1% <0.1% <0.1%
25.3% <0.1% 0.4% <0.1% 0.9% <0.1% 0.4% <0.1%

Oﬁ_targets 8.5% <0.1% 1.0% <0.1% 0.4% <0.1% 0.2% <0.1%
8.4% <0.1% 0.1% <0.1% 0.2% <0.1%

5.5% <0.1%

[ S

. .. 100 -

% editing efficienc GEALT
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Translocations in a multiplex setting

. Translocation frequency using TALEN gene editing

' eac technology determined with gPCR assay
14 D ¢

Translocations

Copy numbers determined using plasmids
ran mm— - with expected translocations

3

T2 T
I 4

100

Acentric T2 unstable

\ 5 I 1% of total cells (3% of edited cells)
g 102 £ i
L @ % 0.1% of total cells (0.3% of edited cells)
10% % :f *
o N " Translocation rate ~4.8% of edited cells
T T2 T3 T4 (Poirotet al, 2015)

[ ~4% translocation rates with TALEN gene editing technolog}y
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chRDNAschieve high efficiency multiplex editin&i
with fewer translocations

Multiplex editing (TRAC + PDCD1)

Standard delivery Proprietary delivery
Editing Translocation Editing Translocation
TRAC 90%
3.5% 0.1%
PDCD1 70%

Proprietary delivery approach fonRDNAsesults in robust editing efficiency and
significantly decreases translocation frequency
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Gene editing capabillities and challenges

A Gene knockouts
I Single gene
I Multiple genes
A Gene insertion
I Single gene
I Multiple genes
I Donor DNA options
A Delivery
I exVvivo
I Invivo
A Manufacturing
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