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Therapies and Other Precision Medicines
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ÅEvolution of the field
ÅWhat opportunities, challenges remain
ÅTimeline/story telling
ÅEditing/viral options
ÅReal world implications ςfeasibility (auto vs. allo)
ÅSpeed
ÅEase of multiple edits (solid tumors esp)
ÅAccuracy
ÅCost
Å45 minutes
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Caribou Biosciences, Inc.
Company snapshot

$41.5M financing to date

Investors include F-Prime 
Capital, Novartis, Maverick

~60 employees

~25 issued US patents

Own equity of Intellia 
Therapeutics (NASDAQ: NTLA)
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Gene editing is all about specifically cutting DNA

ΨIndelsΩ ƭŜŀŘ ǘƻ ƭƻǎǎ 
of gene function
ΩƪƴƻŎƪ-ƻǳǘΩ
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The gene editing toolbox has evolved over time

Image adapted from Adliet al, 
Nature Comm2018

meganucleases
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The gene editing toolbox has evolved over time

meganucleases ZFNs TALENs CRISPR

Image adapted from Adliet al, 
Nature Comm2018
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ÅDeletion or alteration of existing 
gene(s)

ÅAddition of new genetic material 
to chromosome(s)

ÅEdits are heritable and 
propagated through cell division
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Gene editing vs. gene therapy

ÅDeletion or alteration of existing 
gene(s)

ÅAddition of new genetic material 
to chromosome(s)

ÅEdits are heritable and 
propagated through cell division

ÅAddition of new genetic material 
to chromosome (random 
locations) or extrachromosomally

ÅIf not genomicallyintegrated, will 
be diluted through cell division

gene
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reproducibility

van Overbeeket al, Mol Cell 2016
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Understanding editing and its unexpected 
reproducibility

DNA repair outcomes are consistent across replicates and cell types

van Overbeeket al, Mol Cell 2016
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Gene-edited CAR-T cell therapies to treat cancer

Autologous CAR-T Allogeneic CAR-T
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/ŀǊƛōƻǳΩǎ ƴŜȄǘ-gen editing platform 
substantially improves specificity

DNA nucleotides at multiple sites in the guide

+

Cas9

CRISPR hybrid RNA-DNA(chRDNAs)

While retaining high on-target editing efficiency, chRDNAssignificantly reduce off-target 
editing relative to first-gen CRISPR in human primary cells
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Specificity is critical for therapeutic development

Biochemical
cleavage

[Cas9 
complex]

T cell genomic DNA

Cameron et al, Nat Methods 2017
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Specificity is critical for therapeutic development

GGTGGACAAGCGGCAGATAGCGG

GGAGAACAAGTGGCAGATAGAGG

AGGTGGGAAGCAGCAGATAGAGG

GGTGAACAAACAGCAGATAGAAG

GGTGGACAAACAGCAGATTGTGG

AGGTGGACATGAGCAGATAGAGG

AGGTGGACAGCCCCAGATAGGGG

GGTGGATAAGCAGAAGATAGTGG

AATGGACAAAAGGCAGAAAGGGG

GGTGGTCAAGAGGCAGATAGGAG

CGTGGACAAGCAGCAAATATTGG

AGTGGAACTTAGGCAGATAGCGG

GGAGGAACAAGAGGAGATAGAGG

GGAAGACAAACGGCAGAAGTGGA

AGTGGACACCCCGCAGATAGGGG

GGTGGATAAGAGGCAGAAGTGGA

TGTGGACAAGTGGCAATAGGGGA

GGGGGTCAAGAGGCAGTAGAGGA

GGGGGACAAGCAGCAGCCAGGGG

GGGAGAGAAGCGGCAGATGAGGG

GGTGGACAAGAGCCAGATAGTAG

GTGGGTAGACAAACAGATAGAGG

GTGTGGACAGAGGCAGATTGGGG

AGGTGGACAAACAGAGATAGGGG

GGTGGACTAGGGGCAGATGGAGG

Biochemical
cleavage

[Cas9 
complex]

.   .   .  
T cell genomic DNA

Comprehensive list of 
biochemicaloff-targets

Cameron et al, Nat Methods 2017
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validation

GGTGGACAAGCGGCAGATAGCGG

GGAGAACAAGTGGCAGATAGAGG

AGGTGGGAAGCAGCAGATAGAGG

GGTGAACAAACAGCAGATAGAAG

GGTGGACAAACAGCAGATTGTGG

AGGTGGACATGAGCAGATAGAGG
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GGTGGATAAGCAGAAGATAGTGG

AATGGACAAAAGGCAGAAAGGGG

GGTGGTCAAGAGGCAGATAGGAG
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Comprehensive list of 
cellular off-targets

GGAGAACAAGTGGCAGATAGAGG

GGTGGACAAACAGCAGATTGTGG

GGTGGTCAAGAGGCAGATAGGAG

GGAAGACAAACGGCAGAAGTGGA

GGTGGATAAGAGGCAGAAGTGGA

GGGGGTCAAGAGGCAGTAGAGGA

GGTGGACAAGAGCCAGATAGTAG

AGGTGGACAAACAGAGATAGGGG

.   .   .  

[Cas9 
complex]

cellular off-target

.   .   .  .   .   .  

Subset of 
edited sites

T cell genomic DNA

T cells

Cameron et al, Nat Methods 2017
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chRDNAsconsistently improve specificity across multiple targets

Off-targets

0 100Percent indels detected

AAVS1
target-1

Gene A
target-1

PDCD1
target-1

TRAC
target-1 target-2

84.1% 79.3% 94.6% 93.3% 98.6% 92.4% 90.9% 83.2% 89.5% 88.9%

63.0% < 0.1% 1.6% < 0.1% 4.0% < 0.1% 1.1% < 0.1% 14.8% < 0.1%

25.3% < 0.1% 0.4% < 0.1% 0.9% < 0.1% 0.4% < 0.1%

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%

On-targets

% editing efficiency
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Translocations in a multiplex setting

(Poirot et al, 2015)

Acentric T2 unstable

Translocation frequency using TALEN gene editing 
technology determined with qPCR assay

Copy numbers determined using plasmids 
with expected translocations

1% of total cells (3% of edited cells)

0.1% of total cells (0.3% of edited cells)

Translocation rate ~4.8% of edited cells

~4% translocation rates with TALEN gene editing technology
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chRDNAsachieve high efficiency multiplex editing 
with fewer translocations

Standard delivery

Proprietary delivery approach for chRDNAsresults in robust editing efficiency and 
significantly decreases translocation frequency

Proprietary delivery

PDCD1

TRAC 80%

3.5%

66%

90%

0.1%

70%

Editing Translocation

Multiplex editing (TRAC + PDCD1)

Editing Translocation
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Gene editing capabilities and challenges

ÅGene knockouts
ïSingle gene
ïMultiple genes

ÅGene insertion
ïSingle gene
ïMultiple genes
ïDonor DNA options

ÅDelivery
ïex vivo
ïin vivo

ÅManufacturing

Target sequence

Guide RNA


