
High HbF and low HbS-positive RBCs post BEAM-101
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Introduction

BEAM-101 uses precise base editing to increase levels of fetal 

hemoglobin (HbF)

• BEAM-101 is an investigational cell therapy comprising autologous CD34+ 

hematopoietic stem cells that are base edited to introduce A-to-G substitutions 

into the HBG1/2 gene promoters to disrupt BCL11A binding, leading to 

increased HbF production

High HbF and low HbS-positive RBCs post BEAM-101

Figure 5: Changes in HbF and HbS following treatment with BEAM-101

Conclusions

Based on available data on exploratory biomarkers in up to six patients: 

• More than 98% of non-transfused RBCs express HbF at M1, which increased to >99% at M2 and 

M6 with near complete elimination of RBCs expressing solely HbS post BEAM-101

• Cell adhesion reduced to significantly below the critical SCD threshold post BEAM-101, indicating 

a reduced risk for VOCs. Adhesion indices post BEAM-101 were comparable to HbAS reference 

samples indicating a potential improvement in RBC and vascular health

• Changes in multiple sickling parameters and reduction in RBC sickling were comparable to HbAS 

post BEAM-101 treatment

• Percentage of dense RBCs, blood viscosity, oxygen affinity, and RBC deformability improved post 

BEAM-101 treatment

• Increase in RBC cell number and resolution of abnormal RBC morphology observed post 

BEAM-101

• Emerging data across multiple assays suggest that BEAM-101 treatment restored RBC health 

and function, indicating a reversal of SCD pathophysiology, and support BEAM-101 as a 

potentially transformative therapeutic modality for the treatment of patients with SCD
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• HbF/HbS cellular expression was measured using whole blood 

samples, which were processed, fixed, and double stained for 

measuring HbF and HbS relative expression using labeled antibodies 

followed by a duplex flow cytometry assay

• Cells were gated to measure HbF/HbS in four quadrants as % of:

– S-positive and F-negative (S+ and F–) RBCs (Q1)

– S-positive and F-positive (S+ and F+) RBCs (Q2)

– S-low and F-positive (Slow and F+) RBCs (Q3)

– S-negative and F-negative (S– and F–) RBCs (Q4)

• The percentage of cells in each quadrant was determined

• Transfused S– F– cells were gated out in the analysis

Samples: Screening, preconditioning, Month (M)1, M2, samples were 

available for the first six patients; M6 samples were available for Patient 

(P)1 and 2 only

Reduced cellular adhesion post BEAM-101

• Adhesion indices for vascular cell adhesion molecule 1 (VCAM1)/P-selectin 

were well below the critical SCD indices for VOC risk (dashed blue lines)7,8 

post BEAM-101

• Adhesion indices VCAM1/P-selectin were comparable to HbAS reference 

samples post BEAM-101

Figure 6: Flow-adhesion of whole blood to VCAM1 and P-selectin

Acknowledgments
• Thank you to the study participants, their families, and their caregivers for their participation, and the study 

investigators for their contributions. The authors acknowledge John Evans, Dr. Giuseppe Ciaramella, Dr. Adam 

Hartigan, Dr. Audrey W. Hou, Dr. Tom Bowman, Dr. Bahru Habtemariam, Helen Liu, Karen Chen, Rahim Merchant, 

Marcelyne Joseney-Antoine, Leanne Ianniello & Clinical Operations, Beam-101 Program & Clinical Development 

Teams, and the Executive Leadership team of Beam. This work was funded by Beam Therapeutics, a public 

company developing base edit technology for human therapeutics 

• Medical editorial support was funded by Beam Therapeutics and provided by: Freya Haycox-Ferguson, PhD, 

(Helios Medical Communications)

SCREENING PRECONDITIONING 1 MONTH POST 2 MONTHS POST 6 MONTHS POST 

Controls Controls

Observation Definition
Grade 

pretreatment

Grade 

post treatment

Sickle cells Sickled RBC 1+ to 3+ Not detected

Polychromasia Immature RBC 1+ to 2+ Not detected

Hypochromia RBC of less color 1+ to 2+ Not detected

Abnormal cells

Cells of 

abnormal

shape & size

1+ to 2+ Not detected

3+ = ~>10%, 2+ = ~5–9% , 1+ = ~1–4% 

P2 

Pretreatment

P2 M6 Post 

treatment
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Figure 1: BEAM-101 mechanism of action 

BEACON is a Phase 1/2 study evaluating the safety and efficacy of 

BEAM-101 in patients with sickle cell disease (SCD) and severe 

vaso-occlusive crises (VOCs)

Figure 2: Study design 

Initial data from the BEACON study support base editing and BEAM-101 

as safe, and effective in leading to robust and sustained increases in HbF 

expression and resolving anemia in SCD patients6

Patients treated with BEAM-101 required a low number of mobilization and collection cycles, and 

achieved rapid neutrophil and platelet engraftment with low number of neutropenic days01

Initial safety data with BEAM-101 are consistent with busulfan conditioning and autologous 

HSCT, with no VOCs reported by investigators post-engraftment 02

All patients achieved rapid and robust increases in total Hb and HbF; pancellular distribution of 

HbF was maintained above protective thresholds through follow up. HbF was >60% by 1 month after 

BEAM-101 dosing
03

All patients achieved rapid and robust decrease in HbS, and markers of hemolysis were normalized 

or improved in all patients. HbS was <40% by 1 month after BEAM-101 dosing04

Aim

What would improved red blood cell (RBC) health and function look like 

post BEAM-101 treatment?

Figure 3: Impact of BEAM-101 treatment on RBC health and function

A, adenine; BCL11a, transcription factor B-cell lymphoma/leukemia 11A; CRISPR, clustered regularly interspaced short palindromic repeats; DSB, double stranded break; G, guanine; 

HBB, hemoglobin subunit beta; HBG, hemoglobin subunit gamma; HbF, fetal hemoglobin; HbS, sickle hemoglobin; RNA, ribonucleic acid

Phase 1/2, non-randomized, open-label, single-arm, multicenter, safety and efficacy study of the administration of BEAM-101 to patients with SCD (NCT05456880). DMC, Data Monitoring Committee; Hb, 

hemoglobin; HbF, fetal hemoglobin; HbS, sickle hemoglobin; RBC, red blood cell; SCD, sickle cell disease; SRC, safety review committee;

sVOC, severe vaso-occlusive crisis

Data  ut ff    O t     ​ f   th  bi ma k    ata p  s  t   h   

CRP, C-reactive protein; HbF, fetal hemoglobin; HbS, sickle hemoglobin; IL, interleukin; I-R, ischemia reperfusion; RBC, red blood cell; SCD, sickle cell disease; SCT, sickle cell trait
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Figure 4: HbF and HbS cellular expression following treatment with BEAM-101

HbS-positive only cells marked in orange circles; Example data shown for Patient 1 analysis excluding transfused cells; HbF, fetal hemoglobin; HbS, sickle hemoglobin; Q, quadrant; RBC, red blood cell
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• More than 98% of non-transfused RBCs express HbF (total HbF+ cells) at 

M1 which increased to >99% at M2 and later

• RBC expressing solely HbS decreased to <2% at M1, <0.4% at M2 and 

<0.1% at M6

n=6 each n=2

A) VCAM1; B) P-selectin; o, individual data points; x, mean; -, median. HbAS/SCT, sickle cell trait; HbAA, healthy volunteer; VCAM1, vascular cell adhesion molecule 1; VOC, vaso-occlusive crisis 

• Whole blood samples were perfused through (A) VCAM1- or 

(B) P-selectin-coated microfluidic channels using pulsatile shear stress 

and washed with buffer at the same flow rate to eliminate non-adhering 

cells. Images were acquired and analyzed with an imaging software8

Samples: Screening and M3 for P1, P2, P4, P5, P6. M6 for P1, P2. HbAS 

SCT samples and HbAA samples were tested for reference ranges
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Reduced sickling post BEAM-101

• Sickling parameters decreased post BEAM-101 to levels comparable to 

samples from HbAS individuals

Figure 7: Sickling is reduced following treatment with BEAM-101 

A) Rate of sickling – maximum sickling rate at 50% sickling, expressed in %/min; B) maximum induced sickling – expressed as % of cells; C) area under the curve – sickling from 0–10 min and 

expressed in %*min. o, individual data points; x, mean; -, median. HbAS/SCT, sickle cell trait; HbAA, healthy volunteer

• Real-time sickling kinetics were captured using the dynamic 

sickling assay (DSA)9

Samples: Screening and M3 for P1, P2, P4, P5, P6. M6 for P1, P2. HbAS 

SCT samples and HbAA samples were tested for reference ranges
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Improved hemorheology post BEAM-101 

Figure 8: Impact of BEAM-101 on hemorheology 

Whole blood was used to measure A) density using ADVIA; B) viscosity with cone and plate viscometer, shear rate of 45; C) deformability using oxygen gradient ektacytometry to determine point of 

sickling (PoS); and D) p50 for oxygen affinity through hemox10

Samples: Screening, preconditioning, M6 for P1 and P2. Screening or 

preconditioning data points were used as pretreatment data based on 

sample/data availability

Improved RBC count and morphology post BEAM-101

• Abnormal morphology and sickle cells at pretreatment resolved post 

BEAM-101 along with an increase in RBC count

Figure 9: Impact of treatment with BEAM-101 on RBC count and morphology

A) RBC cell count; B) RBC morphology pre and post treatment; C) improvements in RBC morphology post treatment. RBC, red blood cell

Samples: Screening, preconditioning, M1, M2, M3, M4, M5, M6 for P1, P2, P4, 

P5, P6; for P4, P5, P6 only samples collected until date included
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Reduced inflammatory signals post BEAM-101

• Reductions in C-reactive protein and interleukin-6 were seen post 

BEAM-101, indicating a decrease in systemic inflammation

Figure 10: Impact of BEAM-101 on inflammation 

Samples: Screening, preconditioning, and M3 for P1, P2, P4, P5, P6; M6 for P2 

A) Serum C-reactive protein; B) serum interleukin-6 measured using ELISA assays; o, individual data points; x, mean; -, median. ELISA, enzyme-linked immunosorbent assay
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Results

BCL11ABCL11A

Other signaling pathways

CRISPR protein
Deaminase

Guide RNA

Does not require 

double-stranded 

breaks

Following treatment 

with BEAM-1012,5Sickle cell disease1,2

Base editing with BEAM-1013,4

Editing of HBG1/2 

promoters is designed to 

eliminate BCL11A binding 

sites without disrupting 

other BCL11A-regulated 

pathways

HbF

HbSHbF

HbS
Increased HbS leading

to sickled cells
Increased HbF leading

to fewer sickled cells

HBB

HBG1HBG2

► Ag  ≥   t  ≤   y a s

►  CD with βS/βS, βS/β0, or βS/β+ 
genotypes

► ≥  sVOCs i     m  ths 
pre-screening

► No available matched sibling 
donor

► No history of overt stroke

Key eligibility criteria 

► Proportion of patients with 
successful neutrophil 
engraftment 

► Time to neutrophil engraftment

► Time to platelet engraftment

Key safety endpoints

► Proportion of patients sVOC-free 
for 12 consecutive months 

► Total Hb levels

► HbF and HbS levels 

► Hemolysis parameters

► Patient-reported outcomes

► RBC function and organ damage

Key efficacy endpoints

Sentinel cohort (N=3)

✓Staggered start with SRC review in between

✓Enrollment complete

✓Dosing complete 

Expansion cohort

✓35+ patients cleared screening and enrolled 

✓11 patients dosed with the remaining in process

(as of December 2, 2024)
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