Updated Results from the HGB-206 Group C Study of LentiGlobin for Sickle Cell Disease Gene Therapy
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Sickle cell disease (SCD) is characterized by high morbidity and early mortality As of August 20, 2020, 43 patients had undergone cell collection (Table 2) Efflcacy Figure 2. HGB-206 Group C: Complete resolution of VOEs > 6 months post-LentiGlobin treatment Safety

. Gi - : ; - — Median (minimum [min]— maximum [max]) age was 24 (12-38) years and 58% of 24m HbAT872 stabilization" 24m
Sickled, rigid red k.’IOOd cel.ls (BBCS) caL.Jsed by S'C.kle hem'oglobln (HbS) polymerization are patients were male (n=25) - Complete resolution of severe VOEs with up to 24 months of R X X X . The safety profile post-LentiGlobin for SCD GT remains generally consistent with risk of
prone to hemolysis, resulting in chronic hemolytic anemia, vasculopathy, and . . . . follow-up (Figure 2) e 4 ———— - — 0 O autologous stem cell transplant, myeloablative single-agent busulfan conditioning, and
vaso-occlusive events (VOEs) that contribute to morbidity and early mortality’-3 * Atotal of 32 patients were treated with LentiGlobin (Table 3) _ o ¢ . S ——— J 0 3 underlying SCD (Table 4)

— Patients were followed for a median of 13.0 (min—max: 1.1-30.9) months * Complete resolution of VOEs after stabilization of HbAT87Q o 29 DG WEPE S Me Me s+ @ * 0o
*  SCD results in >50% mortality before 45 years of age (with BS/BS genotypes)? ' T ' expression within 6 months, with up to 24 months of follow-up g 7 R o o e o o . 08 * One patient had a non-serious Grade 2 DP-related adverse event (AE; febrile neutropenia)’
; . ~ 5 v o . . 0 > . ) . . .
* Curative therapies are needed to improve outcomes of patients with SCD Table 2. HGB-206 Group C Patient characteristics (ITT) * Median total Hb was consistently 2 11 g/dL 2 6 months T3 o0 666 o meem seemesses P 19 No cases of veno-occlusive liver disease
post-LentiGlobin treatment, with a median anti-sickling HbAT87Q 5 10 ¢ » ¢ o+ o *w o 0 2 ¢ VOEs classified * No graft failure
_ 9 i i i - : 2 1u . . . . . . :
<.§’/’ Og patnir;ts with SCD have a human leukocyte antigen (HLA)-matched Parameter N=43 2 40% (Figure 3) § A N PR R o £ assevere VOEs * No vector-mediated replication competent lentivirus and no insertional oncogenesis
>IPIINg donor™ g _ — In patients with > 6 months of follow-up, median total Hb - 2 v o e * 4 0 q%: @ All other VOEs * One death, unlikely related to LentiGlobin, > 18 months post treatment in a patient with

« Gene therapy offers an alternative option to allogeneic hematopoietic stem cell Age at consent, years, median (min-max) 24 (12-38) increased from 8.9 g/dL at baseline to > 11.8 g/dL at Month 6 & . . . o ; s N=19 significant baseline SCD burden

transplantation (HSCT — At the last visit in adolescents with > 6 months of follow-up (n=6), E s ¢ o . . 08 _ . ; i i i i
P ( ) R T edion total Hb and HOATa were 13,5 e /dL and p (n=6) E - ————————————————— . S A 27 year.old patient with history of'VO.C/ACS (14.ep|sodes_/year), pulmonary
* HGB-206 is an ongoing study of LentiGlobin (bb1111) for SCD gene therapy (GT) (Figure 1) 18-50 years, n 34 6.1 g/dL respectively 28 g z: T R :“ :» - . . 0’ — o . 35 hypertension, and venous thrombosis died following a cardiac arrest ~20 months
12—-< 18 years, n 9 . ’ " 21 e e o o0 000 "0 Ne e o .= post treatment
ini i i = i - ; 0 . . . - . .
— The largest clinical trial of GT in SCD (N=41) with follow-up of >5 years * Near pancellular expression of HbA™’2 was observed 26 months 196 # G0 s 4 4 seme 4o s 0 — Autopsy showed cardiac biventricular dilation with concentric LVH and moderate
- ith ~90° ini A-T87Q o g . . .

* LentiGlobin for SCD gene therapy consists of an autologous CD34+ cell-enriched population Gendler, n 18 pOSttKe?tTf(;‘)t(‘g”ih 9?A’h°f RB)CS containing j by 18 24 Months Prior to Informed Consent Post-LentiGlobin Follow-up (months) cardiac interstitial fibrosis; there was no evidence of pulmonary embolism or stroke
from patients with SCD transduced with BB305 lentiviral vector (LVV) encoding the Fen|1a € 25 months {n= ata not shown MediT.n ((rjninfmax) 5 (2.0-14.5) 0(0-4.3) — Per principal investigator assessment, the patient’s sudden death appeared to be
modified BAT87%-globin gene (Figure 1) Male * Median (min—max) HbA™’4/RBC was 15.3 (11.7-20) pg in patients annualized VOE rate associated with cardiac fibrosis and other chronic organ injury

with > 6 months follow-up, which is comparable to the 13-18 pg : TG : als e :

. . g ATS7Q. . . ) _ Genotype, n I r T - - Protocol VOEs are shown. Patients with > 4 sVOEs at baseline before IC and with 2 6 months of follow-up post-DP infusion were included. A VOE
Addltlo.n of the m_Odlﬂed B o globln gTeSr;eQ FO patients hematOpmeFIC s'tem ce'lls (HSC)_S BS/BS 40 of HbA/RBC in individuals with sickle cell trait, and higher than includes episodes of acute pain with no medically determined cause other than a vaso-occlusion, lasting more than 2 hours and severe enough ] ]
results in production of anti-sickling HbA in order to reduce RBC sickling by intervening BS/B° 2 10 pg of HbF/RBC in those with hereditary persistence of to require care at a medical facility. A VOE includes acute episodes of pain, acute chest syndrome, acute hepatic sequestration, and acute splenic Table 4. HGB-206 Group C: Non-hematologic treatment-emergent AEs and serious
at the genetic level BS/B* 1 HbF (HPFH) (data not shown) sequestration. treatment-emergent AEs

187Q ; . . . . . . . o . THbAT87Q expression stabilizes within 6 months; *One death, unlikely related to LentiGlobin, > 18 months post-treatment in a patient with significant baseline

* HbA is a variant HbA specifically designed with a single amino acid change to give it SCD history * Key markers of hemolysis approached near-normal levels SCD-related cardiopulmonary disease. Note: In the last datacut, one patient had a non-serious VOC at Day 107. The event is recorded as an investigator-reported Treatment-emergent Grade = 3 AEs, n (%)
anti-sickling property, while otherwise maintaining the same morphology and function as post-LentiGlobin treatment (Figure 4) VOE but does not meet the definition of a protocol VOE.DP, drug product; max, maximum; min, minimum; VOC, vaso-occlusive crisis; VOE, vaso-occlusive event. Reported in > 2 patients*
naturally occurring HbAs Severe VOEs ', n 39

) ’ . . Stomatitis 21 (65.6)
. . . . Annualized number of events, median (min—max) 3.5 (0.5-16.0)

Figure 1. LentiGlobin for SCD gene therapy overview Febrile neutropenia 14 (43.8)
SC coflecti Busulfan S Transduced HSCs engraft ACS n 10 Figure 3. HGB-206 Group C: Median HbA™72 > 40% at > 6 months Figure 4. HGB-206 Group C: Hemolysis markers approaching near-normal levels Increased ALT 4(12.5)
collection infusion ’ . . . . :
Mobilization with myeloablative and contribute to Annualized number of events, median (min—max) 0.5 (0.5-1) post-LentiGlobin treatment post-LentiGlobin treatment Increased AST 4 (12.5)
plerixafor & apheresis conditioning reconstitution of functional q ( ) )

RBCs - Increased GGT 4(12.5
Priapism, n 2 ) e L
T 8 °0q p T e R e A A S . S increased blood bilirubir 2(63
1= \ \ o T J._} 2year iz“i.vtve:l? Any history of stroke, n 6 g B o (oo 0 Nausea 4 (12.5)
- —] —> » follow-up =~~~ X ) ransfuse S0
: ? .‘ . oflow-up study ACS, acute chest syndrome; ITT, intent to treat; max, maximum; min, minimum; SCD, sickle cell disease; < 10+ B 21% B Hbs =i ” Premature menopause 2(6.3)
'[ l i i (NCT02633943) VOE, vaso-occlusive event. -g L —_ —_— B on, ,% o . 400 s Upper abdominal pain 2 (6.3)
5 i g s HbF : 5 g ) .
R T i B* B B* prer Table 3. HGB-206 Group C: Treatment and drug product characteristics (transplant) £ sesc s W Hba™ 5 o] = el z Serious treatment-emergent AEs, n (%)
I ' S Tggtade - g€ | | R : Reported in > 2 patients
i ! d o Baseline total Hb 1004 e Y
i i & n 100- . .
: : B’ T 2 Paramater N=32 Basling 3 6 9 12 15 18 21 24 30 mmrmim e Abdominal pain 2 (6.3)
:_> | _) d Median (min—max) Months post-LentiGIobin Infusion Scre;n;nz 3 6 9 12 1x5.1'8 .2'1 2I4. 30 Scrceelningé 6 o 12 15 18 21 24 Scrcee'niné 3 6 9 12 15 18 21 24 Nausea 2 (63)
i Months post-Lentiglobin Infusion Months post-Lentiglobin Infusion Months post-Lentiglobin Infusion .
. polymerization destabilization N*15 25 22 22 17 13 10 8 7 3 3126232 710 73 NI 2 3 171 0 7 7 R o o B ow w19 7 Drug withdrawal syndrome 2 (6.3)
g Yy
Select Transduce with BB305 Cryopreserve, Treatment characteristics
CD34+cells lentiviral vector  test, release DP Modified RBCs express gene therapy-derived HbATS7 Median (quartile 1, quartile 3) depicted; dot-dash lines denote lower and upper limits of normal values. *Number of Vomiting 2 (6.3)
% represents median Hb fraction as % of total Hb; *Number of patients with data available. patients with data available. ”
DP, drug product; Hb, hemoglobin; HSCs, hematopoietic stem cells; RBCs, red blood cells; SCD, sickle cell disease. Mobilization cycles, n 2 (1-4) Hb, hemoglobin; max, maximum; min, minimum. LDH, lactate dehydrogenase; Retic, reticulocyte; Thil, total bilirubin. rt?s.%rlr\]/aetiocl)?\gls%uAcllEs ((j:gmmonly observed post transplantation have been excluded; TOccurred on study day 10 and

ACS, acute chest syngrome AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase;

egcdrug prodlljct GGT, gamma -glutamyl transferase; LVH, left ventricular hypertrophy, SCD, sickle cell disease;
M ETHODS CD34+ cells collected per mobilization cycle, x10° cells/kg 10.4 (3.9-55.4) Patient_reported OUtcomes vaso-occlusive crists.

- HGB-206 is an open-label, multicenter, phase 1/2 study of LentiGlobin GT (bb1111) in Estimated average busulfan AUC, min*umol' 4843 (1445%-7322) * Overall mean PROMIS-57 pain intensity scores decreased from 4.5 at baseline (n=19) to 1.3 at Month 24 (n=4) (Figure 5)
patients with severe SCD (Table 1) Figure 5. HGB-206 Group C: Decrease in patient-reported pain intensity HGB-206 clinical trial hold following serious adverse reactions (SUSARs) in
i > - . . . . . HGB-206 stud
Table 1. HGB-206 Group C: Key enrollment criteria and outcomes Neutrophil engraftment, ANC 2 500 /ul x 3 days, days 19.5(12-35) PROMIS-57 Pain Intensity NRS Patients with baseline Baseline though M24 y
e aseline thoug « Beyond the 20 Aug 2020 data cut, two suspected unexpected SUSARs were reported and as
Platelet engraftment, platelets > 50k /pl x 3 days, days® 30 (18-136) Patients with better — m— Worst imaginable pain 10 - Direction of improvement : of February 2021, HGB-206 is on a clinical hold

Enrollment Criteria Outcomes or near population (less pain) Better or near population Improvement noted at M6 and - .

. o normative scores at ~ 8- normative values were generally sustained — Group C: Initially reported trisomy 8/myelodysplastic syndrome diagnosis revised to

Duration of hospitalization/, days 35 (26-65) baseline a transfusion-dependent anemia and investigation is ongoing. Investigator assessed as
> 12 and < 50 years of age Complete resolution of severe VOEs < through M24 ust P ' Investigation 15 ONgong. Investig
Patients with worse +* ) . . serious, Grade 3, ongoing, and possibly related to bb1111
Weighted average HbAT72 > 30% of unsupported total Drug product characteristics (per patient) than population v Worse than population  Improvement in pain to levels
BSBS, BSBO, BSB+ genotype Hb for > 6 months post-DP normative S _ normative values better than population norm — Group A: Patient diagnosed with acute myeloid leukemia > 5 years post-LentiGlobin
= vy
. o — treatment. Investigator assessed as serious, Grade 4, ongoing, and possibly related to
_ _ _ _ Vector number | nom 8(2.3-5.7 Overall c ) values were observed at M6 and ; ’ p
History of severe VOEs* Weighted average: unsupported total Hb increase ector copy number, copies/diploid genome 3.8(2.3-5.7) Population g ................................. TS & SRS I--. were sustained through M24 bb1111
>3 g/dL vs baseline or total Hb > 10 g/dL for > 6 ormative i ?
Hydroxyurea failure or intolerance months post-DP CD34+ cells transduced, % 80.2 (63-93) score (2.6)! _+_ l ./_{ Overall Improvement in pain intensity
' No pain , | * | was observed irrespective of
Enrollment Completed (NCT02140554) CD34+ cell dose, x10° cells/kg 6.8 (3.0-24.0) Sample Size  Baseline M6 M12 M18 M24 baseline values relative to

*Per inclusion criteria, severe VOEs include hospitalization or emergency room (ER) visit > 24 hours or > 2 visits to a day (better or near/worse at baseline/overall) N= 8/11/19 5/7/12 5/4/9 2/3/5 2/2/4 population norm « Complete resolution of severe VOEs was observed in all patients
it or S e 72 b o g nmousesen o e flowing st s of b st 1 atentspnding ALC resl 0t o 5 beng corctd; 3ot e et enrfimntt dys 9,5,
to medical care facility (without inpatient admission) are sufficient to meet severe VOE criterion. :?Sii?:rgzst-DP infusion, but on their way to achieving engraftment; ||Duration of hospitalization from conditioning to ﬁ‘é%??g ﬂgy(ozc}gi ollllsgﬂlllipnaéﬁzgaatﬁg'\gceaalz Slg:(l:\)’E)eMSlSD IP%?%SE%%éoftiz?:lI\(/I)Iustgg%%irle/fggErrgn?lgn%cl)r%f%rrnRa?:\cflrI\SS?/g{grfnce Populations. Available at https://www.healthmeasures.net/score-and-interpret/interpret-scores/promis/reference-populations. ® Lenthlgbln for SCD GT |r'1creased total Hb exp/:r;izlon, Whll.e Iower.lng-H bS
DP, drug product; Hb, hemoglobin; VOE, vaso-occlusive event. M, month; SD, standard deviation. expression and resulted in near pancellular B expression, which impacts

ANC, absolute neutrophil count; AUC, area under the curve; DP, drug product; max, maximum; min, minimum.

the pathophysiology of SCD as demonstrated by reduced RBC sickling,
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