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D. Significant enrichment of CD117 as well as HBG1/2-editing was observed withing the bulk bone marrow (left) and sorted CD34+ cells (right) of
the mADb-7 treatment group compared with the isotype control group.

editor binds to a target sequence that is complementary to the guide-RNA (magenta) and exposes a stretch of single-stranded DNA. The 12 345678 9101112 13141516

deaminase converts the target adenine into inosine (which is read as guanine by DNA polymerases) and the Cas enzyme nicks the opposite
strand. Following DNA replication and repair, an A:T to G:C conversion is made permanent (1-2).

Multiplex editing

B. Naturally-occurring single nucleotide variation within the HBG1/2 gene are known to result in the hereditary persistence of fetal g : - . : o CO”CIUS|O”S
hemoglobin (HPFH) and is an effective mechanism to ameliorate the effects of sickle cell disease and beta thalassemia (3). Using base Base ed ITI ng en abled hlg h Iy efflClent mu Itl pleX ed I ng Of bOth CD117 and
editors, we can install mutations in the promoter region of the HBG1/2 gene, resulting in high and persistent levels of fetal hemoglobin HB G 1/2 in prl m ary CD34+ HSPCS B C We have developed Engineered Stem Cell Antibody Paired Evasion (ESCAPE) strategy, wherein a base-edited CD117 antigen and anti-CD117

CD117 sgRNA HBG1/2 sgRNA mMADb pair enabled edited cells to escape recognition by the mAb that selectively depletes unedited cells

Anti-CD117 antibody mAb-7 binds with high affinity to wild-type CD117 but minimally to our base edited CD117 variant protein

In in vitro assays, mADb-7 selectively depleted unedited primary HSPCs via blocking CD117-SCF interaction, while HSPCs containing CD117
base-edit evaded such depletion

Edited CD117 showed comparable phosphorylation to the wild-type protein in vitro

Fc engineered mAb-7 did not induce mast-cell degranulation in vitro

Multiplexing CD117 sgRNA with therapeutic SgRNA HBG1/2 using a single ABES8 editor achieved >85% CD117 base editing in CD34+ cells which
also contained the therapeutic edit

Base editing of CD117 in HSPCs cells did not alter long-term engraftment and multi-lineage reconstitution in rodent model

mMADb-7 treatment selectively depleted unedited cells from the bone marrow of mice transplanted with human HSPCs

Collectively, our ESCAPE strategy present a promising new paradigm for autologous stem cell therapies in treatment of hemoglobinopathies

including sickle cell disease.
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ABE compatible CD117 antigen engineering and antibody screening

B Figure 3. A. Engineered CD117-antigen screening. 102
Antibody screening funnel: guide RNAs capable of installing missense mutations were
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gRNA _CD34+ editing B. Antibody screening. 188 mAb clones were identified and of Alpha globin

N these 72 clones had unique heavy chain variable domains. 66
Cell ‘ 66 clones of these clones were screened for binding to wild type and

B. CD34+ cells were multiplex base-edited using sgRNAs against  °* Alpha globin
CD117 and HBG1/2. Multiplex base editing efficiency was equivalent to ~ °2 2 GammaG
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D. multiplex base editing of CD117 target with HBG1/2 site does not
hinder y-globin induction.
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