# 0%
,
\

THERAPEUTICS

Developlng Next-Generation

meered TCR-T Cells with CRISPR

Keystone Symposium: Engineering the Genome
Birgit Schultes, Ph.D. | February 10, 2020

Disclosure: Employee of Intellia Therapeutics, Inc.



Intellia Therapeutics’ Legal Disclaimer

This presentation contains “forward-looking statements” of Intellia Therapeutics, Inc. (“Intellia”, “we” or “our”) within the meaning of the Private Securities Litigation
Reform Act of 1995. These forward-looking statements include, but are not limited to, express or implied statements regarding Intellia’s ability to advance and expand
the CRISPR/Cas9 technology to develop human therapeutic products, as well as our CRISPR/Cas9 intellectual property portfolio; our ability to achieve stable or
effective genome editing; our ability to effectively administer one dose or multiple doses of our CRISPR/Cas9 product candidates; the potential timing and advancement
of our preclinical studies, including continuing non-human primate studies for our Transthyretin Amyloidosis (“ATTR”) program (“NTLA-2001") and other studies for our
other programs, including preclinical and human clinical trials; the timing and potential achievement of milestones to advance our pipeline, including initiation of
investigational new drug (“IND”)-enabling studies and filing INDs; our ability to conduct successful IND-enabling studies of NTLA-2001 and subsequently submit an IND
application in mid-2020; the ability to demonstrate our platform’s modularity and replicate or apply results achieved in our preclinical studies, including those in our
ATTR, hereditary angioedema (“HAE”), alpha-1 antitrypsin deficiency (“AATD”), Factor IX (“FIX”), and Wilms’ Tumor 1 (“WT1")/acute myeloid leukemia (“AML”)
programs or research projects, in any future studies, including human clinical trials; our ability to generate data and replicate results relating to enhancements to our
proprietary lipid nanoparticle (“LNP”) technology, including its formulation and components, in preclinical or clinical studies, or that any enhancements will result in an
improved product candidate profile; the potential development of our proprietary LNP-adeno-associated virus (“AAV”) hybrid delivery system to advance our complex
genome editing capabilities; the potential development of other in vivo or ex vivo cell therapeutics of all types, and those targeting WT1 in particular, using
CRISPR/Cas9 technology; our plans to submit an IND application for NTLA-5001, our first T cell receptor (“TCR”)-directed engineered cell therapy development
candidate for our AML program in the first half of 2021; our plans to nominate a development candidate for our HAE program in the first half of 2020; our expectations
regarding potential patient populations that may be addressed by each of our programs; the intellectual property position and strategy of our licensors or other parties
from which we derive rights, as well as third parties and competitors; actions by government agencies; our growth as a company and the anticipated contribution of the
members of our board of directors and our executives to our operations and progress; the impact of our collaborations on our research and development programs; the
potential timing of regulatory filings regarding our development programs; the potential commercialization opportunities, including value and market, for our product
candidates; our expectations regarding our use of capital and other financial results during 2020; and the ability to fund operations through the end of 2021.

Any forward-looking statements in this presentation are based on management’s current expectations and beliefs of future events, and are subject to a number of risks
and uncertainties that could cause actual results to differ materially and adversely from those set forth in or implied by such forward-looking statements. These risks
and uncertainties include, but are not limited to: uncertainties related to the initiation and conduct of studies and other development requirements for our product
candidates; the risk that any one or more of Intellia’s product candidates will not be successfully developed and commercialized; the risk that the results of preclinical
studies will not be predictive of future results in connection with future studies; the risk that Novartis will not continue to pursue programs it has selected through its
collaboration with Intellia; the risk that our collaborations with Regeneron or our other ex vivo collaborations will not continue or will not be successful; risks related to
Intellia’s ability to protect and maintain our intellectual property position; and risks related to the ability of our licensors to protect and maintain their intellectual property
position. For a discussion of these and other risks and uncertainties, and other important factors, any of which could cause Intellia’s actual results to differ from those
contained in the forward-looking statements, see the section entitled “Risk Factors” in Intellia’s most recent annual report on Form 10-K and quarterly reports on Form
10-Q filed with the Securities and Exchange Commission, as well as discussions of potential risks, uncertainties, and other important factors in Intellia’s other filings
with the Securities and Exchange Commission. All information in this presentation is as of the date of the release, and Intellia Therapeutics undertakes no duty to
update this information unless required by law.
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Intellia Therapeutics is a Full-Spectrum Genome Editing Company
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Intellia is Employing TCR Adoptive T Cell Therapy for a Broad Range of Cancers

HLA-specific
Tumor
Peptide
TCRT o= = J
Cell (>
D
( )
TCR T Cell
[\ _/|

TCR: T Cell Receptor
4 HLA: Human Leukocyte Antigen

Recognizes both surface and intracellular
tumor antigens

Physiological activation prevents
premature exhaustion

Natural TCR selection prevents
reactivity against healthy tissues

Preliminary clinical data suggest that TCR
T cells show less cytokine release
syndrome than CAR-T cells




Our Goal: Engineer T Cell Therapies While Preserving Normal Cell Physiology

WT1-
7° specific

TCR
CRISPR-Based Engineering »®
« Enables precise gene KO and insertion ” "
* Replaces endogenous with therapeutic TCR2:
- Enhances TCR expression and function

- Reduces mispairing and GvHD risk
- Improves cell drug quality and potency

Improving Safety and Efficacy Over
Current Engineered Cell Therapy Approaches

PRECISE ¢« POTENT ¢ PERSISTENT
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KO: Knockout 1Provasi, Genovese et al., Nature Medicine 2012

5 GVHD: Graft-Vs-Host Disease *Mastaglio et al., Blood 2017



Acute Myeloid Leukemia (AML) is Intellia’s Initial Cell
Therapy Indication

P,

Cancer of the blood and bone marrow that is rapidly fatal

without immediate treatment, and is the most common type
of acute leukemia in adults?!
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. ~20K >40K <30%  NTLA-5001 in

! New cases in the New cases in the 5-year overall development for AML
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. capable of specifically killing
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INIH SEER Cancer Stat Facts: Leukemia — Acute Myeloid Leukemia (AML)
6 2 GlobalData EpiCast Report: Acute Myeloid Leukemia July 2017, 7MM: Seven Major Markets (includes U.S.)




Wilms’ Tumor 1 (WT1) is Highly Over-Expressed in AML, Making it an Attractive
TCR Antigen
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Cilloni et al., J Clin Oncol, 2009

1Cheever et al. Clin Cancer Res, 2009
2DeStasi et al. Front Immunol. 2015
SChapuis et al. Nature Med. 2019

|dentified as top cancer antigen by NCI*

Plays key role in oncogenicity and is
expressed in AML progenitor cells

Intracellular protein expressed across
different AML subtypes, independent of
driver mutation, and maintained in
relapsing disease

Clinical activity and safety
demonstrated with WT1 vaccines and
T cell therapy in AML?3
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Path to NTLA-5001, Our WT1-TCR T Cell Development Candidate

- Natural TCR from healthy volunteers
- Specific and potent for WT1 tumor antigen

r 1. Identify High-Affinity WT1-TCR
- HLA-A*02:01 restricted

4 2. Engineer T Cell Product with CRISPR/Cas9
- Eliminate endogenous TCR to prevent mispairing
- Inlocus insertion of therapeutic WT1-TCR

\\ ]r // 3. Characterize T Cell Product
- TCR avidity
- Polyfunctionality and anti-tumor reactivity
- TCR specificity and safety
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High Potency WT1-Specific TCRs Identified from Healthy Donor T Cells
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O In vitro stimulation
with WT1 peptide pool

Pool of 141 peptides
Length: 15-mers*
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@ Evaluation of the
Expansion of WT1-specific
T lymphocytes

&

@ Evaluation of the clonality
of the TCR repertoire

* Peptides containing the immunodominant and well-researched RMFPNAPYL epitope were excluded

@ |dentification of the
immunogenic epitope

Chiara Bonini

@ High-throughput sequencing
of the TCR repertoire

- ece= Eliana Ruggiero
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OSR Collaborators Identified Potent and Specific WT1-TCRs
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Seven HLA-A*02:01 restricted TCRs
identified to two distinct immunogenic
epitopes (outside of well-described RMF
epitope)

Two lead TCRs selected based on avidity
and potency assays

Binding epitopes identified and
characterized by alanine scanning

Lead TCRs recognize VLDFAPPGA epitope

—  Epitope is presented by tumor- and
immuno-proteasome

TCR-binding motif not found in human
proteome outside of WT1
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Peptide 6
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TCR reactivity for TCR 1

VLD-specific TCRs

Lead TCRs

O Critical amino acids
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Specific Recognition and Killing of Primary AML Blasts Presenting WT1 Epitope

HLA-A*02:01 Negative

HLA-A*02:01 Positive (Control)
pAML Patient 1 pAML Patient 2 pAML Patient 3 pAML Patient 4
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Mean + SD for cytotoxicity of T cell preparations from 3 healthy donors, 6 h apoptosis assay
*WT1 measured by gPCR

I Dose-dependent and HLA-specific cytotoxicity of edited T cells against
primary AML blasts overexpressing WT1 across three patient samples
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Lead WT1-TCR T Cells Kill Target Cells with High Avidity

200000-
TCR 1 shows low =) - TCR1 (ECso= 1.2nM)
nM avidity S } - TCR 2 (ECso= 192nM)
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Cytotoxicity of edited T cells against T2 cells pulsed with WT1-derived VLD peptide

THERAPEUTICS

12 tgTCR: transgenic therapeutic TCR



Path to NTLA-5001, Our WT1-TCR T Cell Development Candidate

- Natural TCR from healthy volunteers
- Specific and potent for WT1 tumor antigen

r 1. Identify High-Affinity WT1-TCR
- HLA-A*02:01 restricted

4 2. Engineer T Cell Product with CRISPR/Cas9
- Eliminate endogenous TCR to prevent mispairing
- Inlocus insertion of therapeutic WT1-TCR

\\ ]r // 3. Characterize T Cell Product
- TCR avidity
- Polyfunctionality and anti-tumor reactivity
- TCR specificity and safety

13

TTTTTTTTTTTT



CRISPR Engineering Overcomes Key Challenges of Traditional TCR Approaches

Traditional tgTCR addition Key Challenges

Heterogenous

Cell Product . . ..
Random insertion « Random insertion of tgTCRs creates mutagenesis risk

W7 Ve NI

No removal of Mispaired TCRs
endogenous TCR

* Mixed expression of endogenous and tgTCR

* Mispaired TCRs have unpredictable specificities and
pose GVHD risk

* Lower tgTCR expression per T cell leads to reduced efficacy

CRISPR tgTCR replacement _
Our Solution

]r Targeted in Homogenous
locus insertion Cell Product . .
of tgTCR * Precise replacement of endogenous TCR with tgTCR

7o N
s S5 —

Knockout of Full TCR
endogenous TCR replacement

* No insertional mutagenesis risk
* Reduces TCR mispairing and GvHD risk

* High tgTCR expression per T cell leads to
a more efficacious cell product
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CRISPR/Cas9 Engineering of tgTCR T Cell Therapies
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Potent and Specific sgRNAs Identified for TRAC and TRBC

Endogenous TRAC KO Endogenous TRBC KO
100- 100+
K% %
8 8 ]
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0 T | 1 0 1 1 1
0.01 0.1 1 10 0.01 0.1 1 10
TRAC sgRNA RNP [uM] TRBC sgRNA RNP [uM]

I SgRNAs show potent TRAC and TRBC KO with >98% KO of endogenous TCR

Off-target analyses demonstrate specificity of SQRNAS
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TRAC Insertion Only

Endogenous TCR f3 chain still present

108 -J Non-edited

T cells with
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Inserted tgTCR (VB-specific Ab)

TRAC Insertion + TRBC KO

Endogenous TCR a and 3 chains removed
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Eliminating Endogenous TCR Results in Homogeneous T Cell Product with
>95% of tgTCR Chain Pairs

Bind to
MHC-Tetramer

Comparable insertion rates of tgTCR (65-80% CD3+) with or without TRBC KO

THERAPEUTICS

Expression of the properly paired tgTCR is greatly increased with TRBC KO



CD3e (All TCRs)

=
N Rt Ml

TCR a and 3 Chain Cysteine Modifications Do Not Prevent Mispairing

Natural TCR
Sequence

o Properly
"~ paired TCRs
- (10-20%)

Properly

18

paired TCRs
(>95%)

T ik I |

104 IIJ5 II]5

TCR with Cysteine

Modification

: Properly
- -paired TCRs

Inserted tgTCR (VB-specific Ab)

Properly

]

. paired TCRs
= (>95%)

LR L T

104 105 10

= 50000
> B TRAC Insertion only
- 40000+
TRAC Insertion .% —~
only 2 < 300004
S+
X
kS g 20000~
8 N—r’
g 10000-
O_
TRAC Insertion + O
[ TRBC KO N

Cysteine modification does not
solve the mispairing problem and

lowers TCR expression per cell

Bl TRAC Insertion + TRBC KO
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High and Uniform tgTCR Expression Results from Full KO of Endogenous TCR

No AAV

TCRA

TCR B

TCRC

TCRD

TRAC
Insertion

All TCRs

0.0s0

generated with
cysteine
o« | modification

MHC Tetramer

Low self-pairing

1.24

TRAC
Insertion +
TRBC KO

0.067

1.16

022

258

0.082

213

0.76

15.8

0.34

181

0.14

MHC Tetramer

I Extent of mispairing is TCR-dependent but detectable in all tested TCRs

19

THERAPEUTICS



Elimination of Endogenous TCR Significantly Improves T Cell Product Target
Recognition and Activation

T Cell Degranulation After Peptide Stimulation T Cell Cytokine Release After Peptide Stimulation
60—
_ 100-
-~ TRAC Insertion + TRBC KO e TRAC Insertion + TRBC KO
o~ 207 -~ TRAC Insertion onl " 807
S *o y L ~ -~ TRAC Insertion only
o N Z Q60—
(O 404 = O
o .. O
QOB = = 404
S < ECs0: 0.01 nM :l THRSS ECyo: 0.02 M
ECs0: 1.35 M ° 20 ECso: 0.14 NM
20 T T T T 1 0 T T T 1 1
090\' Q,Q'\' 5y YN ,\/00 090” Qg"/ Q> v ,\90
VLD peptide (nM) VLD peptide (nM)

Increased cytotoxicity and cytokine secretion
both observed following peptide stimulation
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Endogenous TRAC and TRBC KO Reduces Off-Target Reactivity

21

HLA Mismatched Target Cells in Mixed Lymphocyte Reaction Assay

tgTCR TRAC Insertion + TRBC KO

CD4

tgTCR TRAC Insertion Only

P
<

A

Dilution of Cell Trace Violet in dividing cells Dilution of Cell Trace Violet in dividing cells

Without both TRAC and TRBC KO, mispaired
TCRs lead to strong alloreactivity of T cells

Unwanted cell
proliferation
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CD3¢

EF1a Promoter Drives Higher and More Uniform Expression of tgTCR than

TRAC Promoter

Promoterless (PL)
TCR template + TRAC
and TRBC edit

AAV

EFla promoter
TCR template + TRAC
and TRBC edit

1 [

10.96 752 | [0.52

76.9

AAV

EFla promoter
TCR template —
No CRISPR edit

No AAV
No CRISPR edit

87.6 12.2 87.4 12.5

T,

1
- | Donor-specific

-~ | VB8 frequency
211 0.19 0 0.17 0.02
WT1 VBTCR >
Unmanipulate Endogenous TRAC promoter drives lower
dTcells expression of TCR a and 8 chains
TCR driven off EF1a promoter provides near physiological
|| TRAC promoter expression of the tgTCR construct
TCR driven off . . . .
EFla promoter No episomal expression in final product
22 CD3¢e MFI| ——
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IL2 (pg/ml)

Superior Cytokine Production and Tumor Cell Killing with EF1o Promoter

T Cell Cytokine Release After

2500-

2000

1500+

1000-

500+
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T2-Peptide Stimulation

- EFla construct -e- PL construct

60—

[
40-

20

%CD107a+ of TCR+CD8+

T T 1 0-

10 100 1000 10000

VLD Peptide (nM)

K562- HLA-A*0201

%CD107a+ of TCR+CD8+

40+

30

20+

10

697

Higher TCR expression with EFla promoter allows for:

- Lower peptide threshold

- Higher cytokine production

mm 41
mm 21
/o1
mm 41
mm 2:1

1:1
mm 41
21

1:1

- Better tumor cell killing at naturally presented WT1 peptide levels

T Cell Cytotoxicity Against WT1-Expressing Leukemia Cell Lines

EFla

PL

no TCR control
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Path to NTLA-5001, Our WT1-TCR T Cell Development Candidate

24

I

/

1. Identify High-Affinity WT1-TCR
- Natural TCR from healthy volunteers
- Specific and potent for WT1 tumor antigen
- HLA-A*02:01 restricted

2. Engineer T Cell Product with CRISPR/Cas9
- Eliminate endogenous TCR to prevent mispairing
- Inlocus insertion of therapeutic WT1-TCR

U

3. Characterize T Cell Product
- TCR avidity
- Polyfunctionality and anti-tumor reactivity
- TCR specificity and safety

TTTTTTTTTTTT



i BN 11
IFN-g (pg/mL)

Lead TCR Shows Superior Target Recognition In Vitro vs. Other Natural
WT1-Specific TCRs, Comparable to Affinity-Enhanced TCRs

T Cell Cytokine Release After Peptide Stimulation

30000 Natural TCR Natural TCR Natural TCR  Affinity-enhanced Affinity-enhanced
TCR1 (WT1-VLD)  (WT1-C4-RMF) TCRA TCR B
20000+
10000
0- T T T 11 T T T 11
TR 2RSS IR RS AR ORTE IR ORISR CRS®
o S S © & : o o <o°°

Specific Peptide

Lead TCR Avidity:
EC,, = 6.3 nM
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Specific Peptide Specific Peptide Specific Peptide Specific Peptide

%Degranulating T Cells

T Cell Degranulation After Peptide Stimulation

Natural TCR Natural TCR Affinity-enhanced Affinity-enhanced

TCR1 (WT1-VLD) TCR A TCRB
100
80—
60
40
20—
0_

Qéog‘o IR op\\o\ Q@Q@ L © (,)0\\5« O 0063 L © (,)0 S 000%09@ L © @0\@\
Q' S o S o S : &
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Specific Peptide Specific Peptide Specific Peptide Specific Peptide

Lead TCR Avidity:
EC;, =0.013 nM
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Lead TCR T Cells Proliferate in Response to WT1* Tumor Cells

26

WT1+ K562 cells

OCI-AML3 + VLD

Control T cells Lead TCR

CT o
141

CT oy CTWlaww
127 7.5

<

<
<

<

Dilution of Cell Trace Violet in dividing cells

WT1+ K562 cells WT1- OCI-AI_\/ILB
(HLA-A*02:01 transduced) + VLD peptide
100 ' —

50

% CTV low of CD8+

Engineered T cells proliferate in response to:
- Naturally processed WT1 peptide (K562-A2.1)
- WT1 peptide-pulsed tumor cells (OCI-AML3)
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Lead TCR T Cells Kill Primary AML Blasts

% Caspase-3in Living Blasts
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pPAML Patient 5
T cell donor 2

100
&% pAML + TCR1-T cells
80 - pAML + control T cells
-O- pAML alone
60
40-
20
Qg========-0----- O--===
0 T T 1
100 10 1 0.1

T Cell : pAML Ratio

Cytogenetics: intermediate
Mutations: FLT3, NPMA, DNMT3A
6 h apoptosis assay

% Caspase-3 in Living Blasts

pPAML Patient 5
T cell donor 4

100

—- pAML + TCR1-T cells

80_ -A- pAML + control T cells
-O- pAML alone

60

40-

204 T TTTee--l N

-------- 0-----H11118
0 . . |
100 10 J 0

T Cell : pAML Ratio
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Lead TCR Shows No Cytotoxicity Against Bone Marrow CD34+ Cells Expressing
Normal Levels of WT1

Caspase 3/7 Integrated Intensity

1x107 -

5x106-

T2 cells + VLD peptide + TCR1-T cells

(Pos. Control)

HSC-A2.1 pos. + VLD peptide
+ TCR1-T cells (Pos. Control)

Apoptosis level in HLA-A*02:01-positive HSCs
iIs comparable to that in negative control levels

Time (hours)

—— HSC-A2.1 pos + TCR1-T cells

-~ HSC-A2.1 neg + TCR1-T cells
- TCRI1-T cells only } Neg. Controls
-4+~ HSC-A2.1 pos only

Mean + SD for Incucyte apoptosis assay, CD34+ bone marrow cells (HLA-A*0201 positive
and negative) £ TCR 1 T cell preparations from 3 donors
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HSCs: Hematopoietic Stem Cells
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Multiple Workstreams to Advance Cell Therapy Efficacy in Solid Tumors

Allogeneic Cell Source
« Edit determinants of allo-

reactivity to achieve persistence
in presence of T and NK cells

29 NK: Natural killer

VU7

Functional Modulation

» Knockout and/or knock-in
(insertion) of key receptors to
modulate T cell functionality

Solid Tumor Efficacy

CRISPR screening to

unravel targetable key regulators
of T cell fitness in different tumor
microenvironments

M CHE




« NTLA-5001 nominated as WT1-TCR-directed
Key development candidate

IEVGCEWEVS » Consistent high-level editing efficacy
— >98% KO of endogenous TCRs
— >70% in locus insertion of tgTCRs

 TCR shows nanomolar avidity
» Specific and potent killing of WT1-positive AML blasts
* No detectable bone marrow cell toxicity

» Expect to submit an Investigational New Drug (IND)
application in 1H 2021

« AML program provides foundation for expansion into
solid tumors
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