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Initial Safety and Efficacy Results with a Single Dose of Autologous
CRISPRRas9Modified CD34+ Hematopoietic Stem and Progenitor Cells
Transfusion5 S LJS y RThafassernia and Sickle Cell Disease
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Disclosures

A This study was sponsored by Vertex Pharmaceuticals Incorporated and CRISPR Therapeutics AG

A JCis a shareholder of CRISPR Therapeutics and was an employee of CRISPR Therapeutics at the time this research wis&-@gnducte
JI:H, YL, and NS are employees of Vertex Pharmaceuticals Incorporated and hold stock and / or stock options in that com@afyd,CMI
and AR are employees of CRISPR Therapeutics and hold stock and / or stock options in that company. SG receives sfuay support
Novartis, Kite, and Servier, consults for Novartis, Roche, GSK, Cure Genetics, Humanigen, CBMG, and Janssen / &&ih pautligipat
steering committees or scientific advisory boards for Jazz, Adaptimmune, TCR2, Eureka, Cellectis, Juno, and Vertepatrd has a
(Toxicity management for antiimor activity of CARs, W02014011984A1) that is managed according to the University of Peransylvani
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TransfusionDependent -Thalassemia (TDBnd
Sickle Cell Disease (SCD) Cause Significant Morbidity and Mortality

TDT SCD
: Lossof-function mutations Singlepoint mutation causes

Blood disorders caused by he level of -alobi n lobi | )
mutations in thel -globin gené-? reduc_et e level of -globin, emog obln_ to polymerize,

lowering totalHb leading to sickling of RBC
Significant worldwide burde? 60,000 300,000

ANNUAL BIRTHS ANNUAL BIRTHS

Significantmorbidity and Severeanaemia frequent o Pain, anaemia, frequent O
mortality, and heavy burden transfusions, complications, hospitalizations, endrgan m
of patient care related to iron overload damage, early death _e

Hb, hemoglobin; RBC, red blood cell
aSymptomatic individuals (not all are transfusidependent)
1. Kato et alNat Rev Dis Primer2018;4:18010; 2. Galanello, Ori@rphanet J Rare Di2010;5:11; 3. Taher et dlancet.2018;391:155167; 4. Ware et aLancet 2017;390:314323 4
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Elevated Fetal Hemoglobin (HbF) is

Associated With Decreased Disease Severity
SCD

* * %
* *
“EHA-
* *
e %

TDT
° ]
8 7
5 6 \0\
= 5 4 e 0
<]
ug 4 - \0\0\
o 3 - eoN® @ ©
o
E 2 - (OO (@
S
Z 1 e @ Neu®
R=0.933
0 - - = = . . —e_ e
0O 02 04 06 08 1 12 14 16 18 2
Log (%) HbF levéls

=

EHA25 VIRTUAL

30%— Asymptomati@

20% Mild diseasestate34

18%
Average HbF levels after
hydroxyurea treatment®

9%

5% Average of CSSCD cohort
HbF levels in SCD

Rare patients with -thalassemia or SCEBontinue to express HbF into adulthood, condition known as
hereditary persistence of HbF, and these patients experieadaced or no symptonts'©

CSSCD, Cooperative Study of Sickle Cell Disease

1. Musallam et aBlood 2012;119:364867; 2. Ngo et aBrit J Haematol2012;156:25264; 3. Akinsheye et @lood 2011;118:1P7; 4. Alsultan et ahm J Hematol
2012;87:824826; 5. Nevitt et alCochrane Database Syst R2017;4:CD002202; 6. Fitzhugh etRdloS One&015;10:€0141706; 7. Sebastiani P eAaht.J Hematol.
2008;83:189195; 8. Murray et aBr J Haematol1988;69:892; 9. Conley et aBlood 1963;21:264281; 10. BankBlood 2006;107:438143
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Disruption ofBCL11AXxpression Increases HbF Levels

... — Cas9

mﬂ)c — DNA
— Guide RNA
ig |
BCL11Ayene
= - -

Erythroid enhancer

$

Reduced expression
in erythroid lineage

o ¢
i -globin locus — — -
= - - e - -

Modified from Canver, OrkiBlood 2016;127:253@545

BCL11A suppresses expression of the
+-globin subunit of HbF

Naturally occurring genetic polymorphisms
in BCL11Are associated with elevated HbF

CTX001: CD34+ cells gene edited with
CRISPRas9, resulting in reduction of
erythroid-specific expression of BCL11A

In vivo,infusion of CTXO001 leads to an
increase in HbF levels in erythroid cells

Here we report preliminary results of the
first-in-human therapeutic trial of
CRISPRas9 editing in TDT and SCD
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Phase 1/ 2 Studies in Patients with TBid SCD

CLIMB

Phase 1/ 2, international, multicenter,
openlabel, singlearm study (NCT03655678)

CLIMB

Phase 1/ 2, international, multicenter,
openlabel, singlearm study (NCT03745287)

Target
enrollment

45 patients aged between 18 and 35 yearth TDT,
including 0 /1 0 genotypesdefinedas a history of
at least 100 mL/kg/year or 10 units/year of packed
RBC transfusions indlprevious 2 years

45 patients agedetween 18 and 35 years with.
aSOSNB {/5 I yYyR -dcclugivea u 2 |
crises (VOCs)/year over the previous 2 years

Primary
endpoint

Proportion of patients achieving sustained
transfusion reduction of 50% for at least 6 months
starting 3 months after CTX001 infusion

t NELR2NIAZ2Y 2F LI GASYy(a
for at least 3 months starting 6 months after
CTXO001 infusion
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y—Stage 1— ; Stage 2 1y Stage 3 vy Stage 44—
Preparative

: Blood stem Cells returned chemotherapy  CTX001 b

Screening  cois collected ready for use (busulfan) infusion Followup

ﬂ = (So) mb S

A Patients are monitored for stem cell engraftment,
hematopoietic recovery, adverse events (AEs), Hb
production, hemolysis, HbF anecEll expression, packed

Cells frozen and RBC (pRBC) transfusion requirements (TDT), and VOCs (SC

tested for safety

CRISPRas9
editing
Central

manufacturing
facility

aPatients enrolled in CLIMB THALL received a combination of plerixafor and filgrastim for mobilization, while patients ediiollELIMB SCI21 received plerixafor only;
bPatients will be followed for 24 months after CTX001 infusion with physical exams, laboratory and imaging assessmengsphradiés. All patients who receive
CTX001 will be followed for 15 years in a kexgn follow-up study (NCT04208529) after completion or withdrawal from CLIMB-THA&r CLIMB SEI21 8
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TDT Patient Baseline and Treatment Characteristics
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Patient baseline Patient 1 Patient 2
G i oni4k I ni+k
e (IVSI-110) (IVSII-745)
Age at consentyears 19 26
Gender Female Male
Pre-study pRBC transfusiofs
Units/year 34 61
Transfusion episodes/year 16.5 15

Treatment characteristics

Cell doseCD34+ cells/kg 17.0PL0° 12.3RP1L0°
Neutrophil engraftmen®, Sudy day 33 36

Platelet engraftment, Sudy day 37 34

Phenotype associated with genotype of Patient 1 (W/$10) is severe and similar to that 60/i 0

aAnnualized number during the 2 years before consenting to study particip&Bo8;F A Yy SR | a GKS FTANEG RI& 2F o YSFada2NBYSyida 2F o6az2fdzi S
SSFAYSR a GKS FANRG RIFIe 2F o 02yaSOdziAgdS YSI adzNB Y S y dithout platelst tlarsfBsio$id thepastiA/déys K H N Z AN nK K[ 2 )
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TDT: Adverse Events

Screening to CTX001 infusion

AEs 12
Serious AEs 0 0
PostCTX001 infusion
AEs 32 34 AEs were generally
Serious AEs 28 2 consistent with
Weeksof follow-up 66.6 24.7 myeloablation and
AE relationship autologous stem
Related to filgrastim only 4d 2 cell transp|ant
Relatedto plerixafor and filgrastim 0
Relatedto busulfan only 8¢ 15
Related to CTX001 only 0 19
Related to busulfan and CTX001 0 3"
Not related to any study drug 32 19

aV/enoocclusivéiver disease (related to busulfan only) and pneumonia (not considered related to CTX001 or other study drug), both PBsaluethnia and upper respiratory tract
infection, both not considered related to CTX001 or other study drug, both resélved,Of dzZRSa 062G K NBft I SR yR Ll2aarofte NBfFGISR !'9ad hy
£ !

1 -
Ay GKS F220y20S F2NJLff 19 fA&aGAyIa 9BEnG HaidiR); BdrhEtts S Vomiting(R2), stainatitistE2); AAnaermia"Pydeiia F2) fp&dtiBae | | NB ¢

e
A a i
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TDTClinically Meaningful HoF and Total Hb are Achieved Early and Maintaine
. . 14.2
CTX00I1 infusion 12.0 12.7
%\ 9.0 :
= 6.6 13.5
Patient 1 RS m l ﬁ 10:2
: l .
S : —
T Baseline : 1 2 5 15
c
2 | 125
g 101 | 9.8
E : -
Patient 2 I . 122
l  HoF [ HbA2
I L I HbA Hb, othep
Baseline 1 2 3 4 5
aTotal Hb from local laboratory and Hb fraction from central laboratory; MOI’]thS pOSt—CTXOOl infusion 11

bHb adducts and other variants
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TDT: Pancellular Expression of HbF is Maintained

% peripheral Feells (% circulating RBCs expressing HbF) [l Patient 1 | Patient 2

CTXO001 infusion
954 97.3 974 99.4 99.7

: 99.8 99.9 100
I 83.4 83.2

|

|

|

|

|

10.1 ¢ o !

I |
9 12 15

Baseline 1 2 3 4 5 6
Months postCTX001 infusion

12
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Both TDT Patients Have Stopped pRBC Transfusions

* * %

* *
-EHA -
* *

* % *

Total Hb at
Patient & last visit
34 units/year 14.2 months 14.2 g/dL
pre-study RBC
transfusions
Patient 2
61 units/year 3.5months 12.5 g/dL
pre-study RBC
transfusions

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Months postCTX001 infusion

Patient receiving pRBC transfusions [l Patient not receiving pRBC transfusions

3n the 15 months after CTX001 infusion, phlebotomy for iron reduction occurred on Study Days 98, 147, 170, and 19Mhtloontcbedpy received from Study Day 205 to Study Day 316 13
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SCD Patient Baseline and Treatment Characteristics
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Patient baseliné
Genotype T k1 {
Age at consentyears 33

Gender Female

Pre-study VOCsyOCs/year 7

Treatment characteristics
Cell doseCD34+ cells/kg 3.3R10°

Neutrophil engraftment, Sudy day 30

Platelet engraftment, Sudy day 30

apPatient had received hydroxyurea treatment from 2016 to November 22, 2018 (Studs2B@)y*Annualized rate during the 2 years before consenting to study participation;
SSFAYSR a GKS FANRG RI&@ 2F o YSIaAd2NBYSyda 2 ¥FiDefided astthdirss of ¥ BromcNiPelrikasreménss dey3sepaqater n OSt f ak x [ F2
Rl ea 6AGK LEFGSESG O2dzyd xpnInnnkx|[ 6AGK2dzl | LI FGSESG GNIyaFdarzy F2NI 1T O2yasOdaiags Ri e
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SCD: Adverse Events

Screening to CTX001 infusion

AEs 35
SeriousAEs 11
PostCTX001 infusion AEs were generally
AES . consistent with
Serious AEs ? myeloablation and
Weeks of followup 45.1
— autologous stem
AE relationship
Related to plerixafor only 6 cell transplant
Relatedto busulfan only 2
Related to CTX001 only 0
Related to busulfaand CTX001 5
Not related to any study drug 94

aaz2ald O02YY2y 3INI RS xo | -@EXOMh2dddbdeNdddk gamh, chplelithidisy d@sophagiti® Eeukopenia, musculoskeletal chest paiardiaa chest pain, stomatitis;

bSepsis (related to busulfan), cholelithiasis and abdominal pain (both not related to CTX001 or other study drug), all lesbides related and possibly related AEsly@hose AEs which

200dz2NNBR xH G(GAYSa FNB RSAONAOSR Ay (KS 722 (‘gedapkagittiBI&ukdpeniai@)NaivbwadniallinflafiRatian®), stotnatirisf{2);¢ ! 94 6 KSNB
eLymphopenial(5), attributed to the CD34kematopoietic stem cetnrichment of the CTX001 product
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SCD: Clinically Meaningful HbF is Achieved Early and Maintaine

Hb fractionation, H(g/dL)

CTX001 infusion 11.3 119 11.3 118
| 10.1
2619 Ralds
_ 37.2% B Hbs
21.3% [ HbA
32.6% . W Hbr
. - A2 Hb, othef
3

Baseline 1 2 4 5

Months postCTX001 infusion

HbS, sickle hemoglobin
aHb adducts and other variants 16



SCD: Pancellular HbF Expression is Maintained

% peripheral Feells (% circulating RBCs expressing HbF)

CTXO001 infusion 94.7 99.9 99.6 99.7
!

33.9

Baseline

Months postCTX001 infusion

17
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SCD: No VOCs Past X001 Infusion

Screening CTXO001 infusion
| |

® G W00 ¢ o

| |
Transfusions o0 O 00 0 Ib -.“F@D
I 1
Prior to screening Onstudy / preCTX001  Treatment period
2 years 6.5 months 9 months
Transfusions unrelated to SCD; Transfusions
O posttransplant support ® related to SCD ¢ VOCs

No pRBC transfusions have occurred since Study Day 19

agxchange transfusions per study protocol occurred during thstody / preCTX001 period (not included here)

=% . '  EHA25VIRTUAL

No VOC
in the
9 months
of follow-up

Total Hb
at last
visit
11.8 g/dL

18



EHA25 VIRTUAL
DurableBCL11Aditing Observed in Bone Marrow CD34+ Cells

Allelic editing in CD34+ bone marrow célls

CTXO001 infusion

l
I
Patient 2
l
0 3 6 9

Months postCTXO001 infusion

12 15

aAllelic editing in CD34+ bone marrow cells assessed every 6 months 19



Conclusions

These studies are the first demonstration of the clinical impact of CRI&8®ased gene editing
for hemoglobinopathies and establish proof of concept for TDT

Overall safety is consistent with myeloablative conditioning and autologous transplant

Clinically meaningful HbF and total Hb levels, as well as pancellular expression of HbF in red blooc
cells, are observed early and maintained in TDT and SCD

First 2 TDT patients have been free of pRBC transfusions for >14 and >3 months respectively;
first SCD patient has had no VOCs in >9 months

Sustained engraftment of edited hematopoietic stem cells is supportive oftermgclinical efficacy

Enroliment and manufacturing of CTX001 for TDT and SCD are ongoing with further dosing planne
in 2020

CTXO001 has been granted Regenerative Medicine Advanced Therapy (RMAT) designation from the FDA,
Orphan Drug Designation from both the FDA and the EMA, and Fast Track Designation from the FDA

20



