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BACKGROUND RESULTS

= Sickle cell disease (SCD) is caused by the polymerization of sickle hemoglobin (HbS) Table 1. Patient Characteristics A Case of Myelodysplastic Syndrome with Excess Blasts Figure 4. Total Hb Levels Are Maintained over Time Figure 8. Intracellular Staining of RBCs with Anti-BS Antibody Suggests
and expression of an anti-sickling B-globin via gene transfer into hematopoietic Group A Group B A grade 4 SAE (serious adverse event) of MDS was reported in a Group A patient Pancellular Distribution of Gene Therapy-Derived Hb (HbA™9) Is Achievable
stem cells (HSCs) may reduce or eliminate SCD symptoms p t N=9 N=2 ~36 h LentiGlobi h 151
. . . . cLElnEEy = = months post LentiGlobin gene therapy — Group A = Exploratory assay: using an antibody that recognizes BS, performed intracellular
= LentiGlobin gene therapy (GT) comprises autologous CD34+ cells transduced with Age at consent, years ) . ) Group B staining of RBCs followed by fluorescence-activated cell sorting (FACS) analysis
the BB305 lentiviral vector, encoding human B-globin with an anti-sickling T87Q median (min — max) 26 (18 —43) 24.5 (22 - 27) = Bone marrow biopsy showed 15% myeloblasts and dysplasia — 1312 ining .W .V u scence v I. g . ysi
substitution (HbAT87Q) Gender 2F 7M 0F 2M = Cytogenetics revealed monosomy 7 and abnormal chromosome 19p in 8 out of 20 ,%.12- — 1313 —  Fluorescence intensity (X-axis) indicates amount of B° in cells in sample
= The safety and efficacy of LentiGlobin in adults with severe SCD is being evaluated Genotype, BS/BS 9 2 metaphases e —  Control A/A, A/S, and S/S samples showed clearly distinct B* intensity
in the ongoing multi-center Phase 1 study HGB-206 (NCT02140554) SCD History Patient and treatment characteristics 2 _ distributions, with S/S > A/S > A/A
= The first 7 patients (G A) ived d duct (DP) factured using b = 2 = |nitial results in 1 Group B patient at 15 months post treatment show that nearly all
€ TIrSt 7 Patients Lsralip ) recelved drlig procuc rantiactred using Hone Hydroxyurea, n 5 2 = >40 years old at LentiGlobin infusion o RBCs have lower BS intensity than S/S, and even A/S, samples
marrow harvested (BMH) HSCs and demonstrated stable but inadequate HbA™7Q VOGCs® n 7 2 Continuous hydroxyurea (HU) for 8 years before enrollment; restarted post = * ’ ’
. ? n ; - _ _ S . . . A-T87Q_ . .
expression s e o, 6ff cvens, msdky 4.5 10.0 LontiGlobin treatmant ol Most non-B° globin in these .sampl.es is B patients are off transfusions
. . . . and HbF < 2.5% of total globin chains
= The protocol was amended to include pre-harvest RBC transfusions, increased (min — max) (2.0-27.5) (2.5-17.5) ) o . 3y
. . . T87Q T =  Received 3.3 mg/kg (200 mg) daily intravenous busulfan conditioning over 4 days
target busulfan levels and a refined DP manufacturing process to improve HbA ACS' n 1 1 _ _ o . o o 0 ' . . ‘ ' . . . . . . . Group B Patient: 1312
levels (Group B) Annualized no. of events 1 1 = LentiGlobin DP characteristics: DP VCN = 1.3 copies/diploid genome; % lentiviral 0 3 6 9 12 15 18 21 24 27 30 33 36 Controls Month 15
. . . : - iti =29%,; + =2. + ; 1 ]
= The study is now enrolling patients in Group C, treated under the modified protocol Stroke, n 2 0 vector (LVV) positive cells = 29%; CD34+ cell dose = 2.8 x 106 CD34+ cells/kg Months Post Drug Product Infusion a0k ] AA o] AA
and with DP manufactured from plerixafor-mobilized HSCs (these data are TRIV >2.5m/s, n 1 0 Figure 1. No Evidence of LVV-mediated Oncogenesis For Group A patients, medians (Q1, Q3) depicted. . m_i R
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starting at 6:15 PM) Dats a5 of September 14, 2018, No evidence of clonal dominance by Blast cells (CD34+) had low VCN consistent with Hb, hemoglobin. é ] § e i’}i;i‘i‘;fliif:if"sease
* Here, we present outcomes in the Group A and B patients with up to 3 years and ACS, acute chest syndrome; F, female; M, male; TRIV, tricuspid regurgitant jet velocity; VOC, vaso-occlusive crisis. insertion site (IS) analysis the absence of LVV integration SIS
> 12 months follow-up, respectively Table 2. Treatment Characteristics Frequencies of top 10 integration sites Cell populations from BM | p, ey | v Figure 5. Vector-derived Hemoglobin in Treated Patients //\'-.‘.
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[y = =101
f_'{l ; \ \ .3 .. ®e Follow-up, months 29.9 (29.2 - 38.9) 14.3,17.2 st a5 of Septermber 14,2018 > B HbA (transfused)
= —— 2-yrfollow- ber 14,2018. _ . _— 58 61% . .
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[ Follow-Up Study Platelet engraftment?, days 56 (29 — 63) 31, 61 . lee'n that j(here is no evidence of LVV mgdlate-:d oncogenesis iFlgure 1), the MDS R — Reduced VOE frequency suggests even modest HbAT372 evels
i 5 h | I g 37 (29 54) 36. 46 SAE is considered unlikely related to LentiGlobin gene therapy (0.7 — 2.8 g/dL at last visit) have clinical effect
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regimen : N @ - .a 0 o i discharge post drug product infusion. *per safety database. Last StUdy
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DP, drug product; HSC, hematopoietic stem cell; PB, peripheral blood; RBC, red blood cell; yr, year. Table 3. HGB-ZOG Groups A and B: safety ASSOCiated With Bone Marrow HarveSt Figure 2' Refinements to ManUfaCturing and Ce" HarveSt Lead to Improved Drug “Denotes female patient. . . .
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METHODS e 26 R N_1°1 have improved outcomes with modified protocol and refined DP
auCle 2 = Vector copy number % Transduced cells CD34+ cell dose manufacturing
Procedural pain* 6 (54%) Figure 6. All Patients Have Decreased Rate of Annualized VOEs Post-Transplant
i i i i i i T 6 ; : LentiGlobi . . .
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of recu.rrent vaso-occlusive crisis [VOC], acute chest syndrome [ACS], stroke, or Vacooela — . (18% g5 . A e process 30 Bl 2 years pre-treatment compared to Group A
tricuspid regurgitant jet velocity of > 2.5 m/s) aso-occlusive pain (18%) &0 @ 80%] 6 B Original " Bl At last visit post-treatment
2 w b1 . . . .
= For patients in Groups A and B, CD34+ HSCs were collected by BMH Lymphocyte count increased 1 (9%) > :g 4 -“g'; E R B Refined § — Hemolysis markers improved; 84 and 100% reduction in VOE frequency
. . . . . . a 60%- “=
= Patients received myeloablative busulfan before LentiGlobin DP was infused consi ious i ionts: 2 ; - : : ‘>’ 2 . a + 0 L. . . . .
. . ) N Considered serious in 2 patients; “3 events in 2 patients, all considered serious. - :-?.. 3 M s ;’; a 5 20 - Safety prOflle Of LenthlObln gene thera py for severe SCD is
= Patients in Group B (n=2 patients) were treated under modified protocol: Data as of September 14, 2018 o 9 B a0% A ¢ a £ consistent with mveloablative conditionine and underlvine SCD
,2018. g9 S 4
— One patient (1313) received LentiGlobin GT manufactured by both the AE, adverse event. 32' > . ha o AA . 2 y g ying
. . . . - . . . = o A ) .
original and refined manufacturing processes 'n 26 bone mar.row har.vests;m 11 patients (3 Group A; 2 Group B), 18 grade 2 3 AEs § 1- A‘A ¢ 20%- :AA X 21 AA E 10- — One case of MDS reported, assessed as not related to LentiGlobin gene
— The other patient (1312) received LentiGlobin GT manufactured exclusively were reported in 6 patients* (Table 3) S “:é‘ LA E therapy
by the refined manufacturing process = 18 grade >3 AEs included 11 (61%) procedural pain, 3 (17%) anemia, 3 (17%) vaso- 20 0% 0 -
. . . . i i i i Group A Group B < ; 7 . i 7 ; i
= Patients were monitored for adverse events (AEs), VCN in peripheral blood (PB), occlusive pain and 1 (6%) increase in lymphocyte count Nu:; N‘:g Gr:‘i';A Gr?ﬁg B Group A Group B = LentiGlobin gene therapy is being evaluated in patients in Group C,
HbAT87 production, and clinical and laboratory outcomes = Plerixafor mobilization/apheresis for research purposes was performed in 1 patient, Lor app' op™  4pp N=7 N=2 1301 1303 1304 1306 1308 1310 1313 1312 treated under a modified protocol and with DP manufactured from
resulting in 1 additional grade 3 AE of vaso-occlusive pain Ve e aa ) o 1 e plerixafor-mobilized HSCs to improve outcomes (presented
*A pati i edian . . . . . .
A patient could have experienced the same A more than once. % Decrease from baseline 10 100 89 46 84 100 84 100 separately as abstract #1026, on Monday, December 3, Session 801)
. ) Last study visit (M) 36 36 30 30 30 30 18 15
STU DY DISPOSITION Table 4‘ HGB-ZOG Groups A and B' Safety POSt DP InfUSIon "Number of DP exceeds number of patients since some patients were harvested or mobilized more than once;
. * % Transduced cells not available for 1 DP at time of analyses. VOEs include VOCs or ACS, with VOC described as pain episode lasting > 2 hours and requiring care at medical facility, and ACS defined as an
Non'hemat0|0glc grade 2 3 AEs gztadas of Se(g)te;nber 14, 2018. acute event with pneumonia-like symptoms and the presence of a new pulmonary infiltrate.
Consented ; ; ; ; » drug product. Data as of September 14, 2018.
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Ineligible N=4 . . Figure 3. Peripheral Blood VCN and HbAT72 Levels over Time = Patient 1?09 was recc?lvmg regular RBC transfusions prior to study due to previous
ore-treatment Transfusi Febrile neutropenia 5 (56) stroke, with no VOEs in the two years before treatment. Post-treatment, RBC 1. Regeetal., BMT 1998; 2. Howe R et al., BMT 2003; 3. McNerney ME et al., Nat Rev
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