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LentiGlobin BB305: Rationale for use in sickle

cell disease
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Data suggest that 2 30% anti-sickling hemoglobin
(HbAT87Q + HbF) could provide disease-modifying clinical benefit3

1. Takekoshi & Leboulch, PNAS 1995; 2. Ngo et al., Br.J.Haematol 2012; Pawliuk et al, Science 2001; 3. Andreani et al Haematologica 2011



HGB-205: Phase 1/2, single center, open-label, safety

and efficacy study

= Study conducted at Hopital Necker Enfant
Malades / Imagine Institut des Maladies
Génétiques, Paris, France

= 5 subjects treated: 1 with severe sickle cell

disease, 4 with beta-thalassemia major
as of November 10, 2015

Severe Sickle Cell Disease

Subject 1204 Pre-Study Status

Key Enrollment Criteria male, age 13, BS/BS

« Ages5to 35 » 7 years of hydroxyurea with continued VOCs

- Poor prognostic risk Prior Treatments ¢ Monthly transfusion program since 2010
factors with improvement in VOCs

» Inadequate response to . :
hydroxyurea * 1-3VOCs per year on - Bilateral hip

Clinical Status hydroxyurea osteonecrosis
« ACS x 2 (lastin 2010) < Splenectomy




Severe SCD Subject 1204: Cellular product characteristics

and treatment-related safety

Subject 1204

CD34+ Cell Dose (x109/kg) 5.6
VCN in Drug Product! 1.0,1.2
Follow-up 13 months
Neutrophil engraftment? Day + 37
Platelet engraftment? Day + 91
Non-laboratory 2Grade 3 AEs None
SAEs post-infusion None

= Polyclonal reconstitution (2,076 unique integration events at 6 months¥*)
without clonal dominance or detection of replication competent lentivirus

1. VCN: number of vector copies per diploid genome; 2. ANC = 500 for 3 consecutive days; 3. Unsupported platelet count = 50,000/L.

Data as of November 10, 2015 *12m insertional site analysis still in progress



Severe SCD Subject 1204: Equal ratio of anti-sickling

hemoglobin (HbA™’Q + HbF) and HbS by 9 months
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Data as of November 10, 2015 4




Severe SCD Subject 1204: Improvement in clinical status

and hemolytic markers at 12 months

Pre-Treatment

Transfusions Chronic transfusions

Multiple hospitalizations before

Clinical Status _ : :
starting transfusion regimen

Baseline reticulocyte count
238.3 x 10%L and LDH 626 U/L
while on transfusions

Hemolysis

1 Year After Treatment

Weaned off transfusions
Last transfusion on
Day + 88 (> 9 months ago)

No hospitalizations or
acute SCD-related events

« Reticulocytes 143.1 x 10%L
 LDH 274 U/L

Data as of November 10, 2015 5




Severe SCD Subject 1204: Oxygen dissociation curve at

12 months functionally similar to sickle heterozygote
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Di Liberto G. and P. Bartolucci — Henri Mondor Hospital, Creteil - submitted data



Severe SCD Subject 1204: Normal RBC density and

normal enzymatic activity at 12 months follow-up
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P. Bartolucci — Henri Mondor Hospital, Creteil. G6PD: glucose-6-phosphate dehydrogenase, PK: pyruvate kinase. HK: hexokinase



B-thalassemia major: Successful HSC harvest, drug

product manufacture, and transplantation for four subjects

Age at Consent (years) 18 16 19 17
homozygous

0/RE 0/RE 0/RE
Genotype BB BB IVS1 nt 110 G>A BB
Pre-Treatment pRBC
Transfusions (mL/kg/year)?! Lk HEE LOE L
VCN in Drug Product? 1.5 2.1 0.8 1.1
CD34+ Cell Dose (x106/kg) 8.9 13.6 8.8 12.0

Follow-up period 23.5 months 20.3 months 4.7 months 1.8 months

= Neutrophil engraftment Day +13 to +28, platelet engraftment Day +17 to +24
= All peri-treatment AEs consistent with myeloablative conditioning
« Grade 3 mucositis (n=4) is the only non-hematologic Grade 3-4 AE in multiple subjects
= No drug-product related AEs
= No replication competent lentivirus (RCL) detected to date
= Highly polyclonal reconstitution without clonal dominance

Imean pRBC requirement per year, over the past 2 years prior to consent; 2VCN = number of vector copies per diploid genome

Data as of November 10, 2015 8



B-thalassemia major: Sustained production of

HbAT8’Q with total hemoglobin 10.8 — 13.1 g/dL
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*Bone marrow sample for subject 1201 not available. Data as of November 10, 2015



B-thalassemia major: Hemoglobin levels in the

two recently infused subjects
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B-thalassemia major clinical results: Long-term

transfusion independence In the first two Ssubjects

Time since DP

(B%/B%) _ _
GEVAl = TIme since RBC
transfusion

1202 623 days
(B°/BF)
611 days

1208 [ 148 oays
homozygous
IVS1 nt 110 - 55 days
G>A

1206 - 57 days
0/ E
(B/B%) -53 days
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Data as of November 17, 2015 11




Conclusions

= Study HGB-205 demonstrates continued promise of gene therapy with
LentiGlobin BB305 in both severe sickle cell disease and B-thalassemia major

= Promising data in the first subject with severe sickle cell disease treated
with gene therapy

— Production of anti-sickling hemoglobin (50%) at 12 months well above the threshold
(30%) that may show meaningful therapeutic effect

— No further evidence of hemolysis
— No hospitalizations, VOC, or other clinical SCD symptoms since treatment, despite
weaning off transfusions

= |n B-thalassemia major, sustained production of HbAT87Q with stable total
hemoglobin levels >10 g/dL and ongoing transfusion independence in the first
two treated subjects (B%BE genotype)

= Safety profile is consistent with autologous transplantation with no gene-therapy
related adverse events to date and with polyclonal reconstitution
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B-thalassemia major: Vector copy number in drug

product and peripheral blood leukocytes
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B-thalassemia major: Highly polyclonal

repopulation in peripheral blood leukocytes to 12M

Subject 1201 Subject 1202

6 Months 12 Months 6 Months 12 Months
4049 total clones 756 total clones 12631 total clones 8685 total clones
80% - SLC9A3R1 GPR107 | SPRED1 | H cs
ZFP30 SNX27 RNF24
C6orf10 DPP7 CBARA1
RABEP1 SUV420H1 | SYMPK
C60rf10 CHIC1 | Cllorf8o| YWHAE
CYTH1 SEC23IP_| MINK1
MARK3 ATPEVOAZ ADD1
C6orf10 BAGE | SLC5A1
40'%; n NSMCE2 KTM1 RNF111
LTA4H RPTOR CAPN1
4039 746 8675
0% — = 000

No clonal dominance detected




Severe SCD: Highly polyclonal repopulation in

peripheral blood leukocytes
Subject 1204

3 Months 6 Months
3518 total clones 2076 total clones

80% - GATM 80% - TCF4 |
VPS53 RBM6 |

SLCOA7 KLHL2
TMEM125 PABPNI |
C200rf72 NCOA3 |
RTLL WDTCL |
40% - ICAM2 40% TBCIDS |
MARCH3 IFNAR2 |
— RNF213 |
C6orf10 RBM14 |

% 3508 2066

D% ] 0% _i

No clonal dominance detected




