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Background

Hematopoietic stem/progenitor cell (HSPC) transplantation
(HSCT) offers curative options for conditions for which the

substitution of host hematopoiesis with gene-corrected stem
cells can halt the pathogenic process. Yet, short and long-term
effects of genotoxic conditioning remain a barrier to a wider
application of HSCT and gene therapies. Whereas monoclonal
antibodies (mAbs) targeting HSPCs-expressed markers, such as
c-KIT, have been proposed as an alternative to chemo- and
radiotherapy, their pharmacokinetics (PK) hamper safe and
effective clinical use due to risk of on-target depletion of

We previously demonstrated that precise editing of the
targeted epitope in HSPCs can endow hematopoietic cells

with selective resistance to mAbs or CAR-T cells without
affecting stem cell functionality (Nature, 2023). We reasoned

that this approach could also be applied to immune-based
non-genotoxic conditioning regimens, with the goal of

enabling safer, more effective transplant protocols and in
vivo selection of genome engineered hematopoietic stem

cells.

By performing epitope mapping studies, we identified amino-
acid changes in the extracellular domain of the c-KIT that
abrogate the binding of a therapeutic mAb (Fab79D) without
affecting surface expression, ligand affinity and downstream
signaling. We exploited adenine base editing (ABE) to
efficiently (~80%) introduce these mutations in CD34+ HSPCs.
As ABE can introduce precise base changes without the need
for dsDNA nor templates, it is suitable for combinatorial

approaches with other therapeutic genome modifications,
such as the disruption of BCL11A erythroid enhancer to
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701. Experimental Transplantation: Basic and Translational: Poster |l

result in increased therapeutic HbF induction replacement platforms
Mock KIT mAb KIT mAb ‘5
CFU assay fromBM  ~ Erythroid  ~ Myeloid (no Ab, no Tx) + AAVS1 BE + KIT*73R gE ©
; " mNeonGreen+ KIT or AAVS1-BE _ | | Pessg0 i ©
o e CD34+ HSPCs CD34+ HSPCs g . @ ')
A . = = 2
l KIT Fab-79D mAb uu I””l weeks § o] B e D
0 § 11 14 16 20 % E e o = 959 T_)
‘10-339. 40‘.4 4 L
T—> 5SC-A i)
1t donor 2" donor (4]
~5.7x ~4.7x ,
80 mmm— S5 — < — < 404 \ I%l 0.0003 / (D
70 et <70 S 0.0002 1
F 60 £ 40+ _g’ 60 (_.IJ 30 1.5%1064  —— 0.0002
> 50 3 304 Z 50 e 0.3453 4%106— 1
%40 3 §40 > 20 1 0.2058 El mock —
£ 3 < 2 <® n £ 1x105 axtosf ] E=KITAb + AAVSI I—
€ 20 S 10l T2 £ 104 3 £ Bl KIT Ab +KIT BE ——
10 8 8 10 0 8 2x10
0 . = 2 3 I — ]
P ' P LS ' ® & ' Y. P = s 1%10 @ —
S T & & & € & & <~°@<@‘ o I
< o N I
KITmAb - + + KIT mAb -+ o+ I
g —
i —
= —
I
Boston . | e 2 2 Na
A . ’ Pediatric Transplantation & N N . —
£ ana' ar er Ch Id : l b : . National Heart, Lung, —
y _ i !’ens Cellular Therapy Consortium 4~ American Society and Blood Institute 2 —
‘ ' Ca ncer I nstitute Hospltal American y for e T—— @C of Gene +Cell Therapy —
= Transplantatlon and Cellular Therapy N On e MIELoA ——

Until every child is wel

ASH2024



