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2. Generation of highly potent SCF-blocking antibodies

RESULTS

1. Rational design of human CD117 protein variants and their SCF and SR-1 binding
SCF binding C

INTRODUCTION

Current untargeted cytotoxic conditioning regimens
for hematopoietic stem cell transplantation (HSCT) A
have been directly or indirectly associated with
transplant related morbidity and mortality.

A  Antibody-mediated inhibition of TF-1 proliferation B  Antibody-mediated inhibition of SCF binding to HSPC

Antibodies used:
- Isotype control;

Isotype - SR-1 (known SCF mouse blocking mAb);
= SR-1 - JSP191 biosimilar (JSP191: humanized
-~ CIMO58 SR-1);

- CIMO0O01 (proprietary humanized SCF
blocking mAb);

- CIMO58 (proprietary humanized and
engineered SCF blocking mAb).
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Blocking SCF binding prevents proliferation and leads
to HSPC depletion in vivo?. Therefore, CD117 is an
attractive therapeutic target as a conditioning agent
prior to HSCT.

mADb-based conditioning necessitates a washout
phase of the depleting antibody before engraftment of

A) Incubation of the SCF-dependent cell

line TF-1 with anti-CD117 antibodies

results in dose-dependent inhibition of

proliferation.

B) Incubation of HSPCs with anti-CD117

antibodies blocks SCF binding.

Isotype C) Incubation of mobilized CD34+ HSPCs
= JSP191 biosim. Not treated with anti-CD117 antibodies results in
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and allowed to grow for 2 weeks in the
presence of anti-CD117 antibodies.

concentrations. CD117 variants were chosen based on SR-1 binding reduction and preserved SCF 0.0001 0.001 0.01 0.1 1 10 01 1 10

binding.
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D Single aa exchanges strongly reduce SR-1 binding
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300 - formation

0.6-
Var. 1.1 A) 3D structure of the CD117-SCF complex (PDB ID: 2e9w). CD117 is shown as ribbons. SCF is

Var. 1.2 shown as light grey molecular surface. CD117 residues involved in SCF binding are shown as dark
Var. 1.3 grey surface. CD117 residues forming the SR-1 epitope are shown as pink surface.
Var. 2.1 B) Affinity (Kp) of CD117 variants binding to SCF is shown as a ratio versus WT. Values >1 (<1)
Var. 2.2 indicate lower (higher) affinity to SCF. Error bars indicate the standard deviation of three
Var. 3.1 (SNP) measurements. NB: No Binding observed up to 1000nM of the analyte. ND: Not
xz:: g; determined/biphasic.
C) Binding affinity of CD117 variants to SR-1 is shown as % binding vs WT. NB: No binding
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Colonies were counted. Anti-CD117
antibodies dose-dependently reduced
colony formation.
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3. Engineered TF-1: normal SCF binding, proliferation and c-Kit phosphorylation
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HSPCs engineered to be shielded from a CD117- 4. In vivo CIM058-mediated HSPC depletion and engraftment + shielding of HSPC Var.1.1
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ldentify and characterize engineered CD117 variants
that shield from a novel, concurrently developed, highly
potent HSPC-depleting mAb (CIM058) while preserving
CD117 function

B CIMO058 treatment results in enrichment of Var. 1.1 edited cells in vivo

SCF-dependent signal transduction

Preserved signal transduction of CD117 Var. 1.1 in the presence of blocking antibodies Var. 1.1
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METHODS

Label-free determination of binding affinity of CD117
variants to SCF and anti-CD117 antibodies.

In vitro mAb-mediated blocking binding and proliferation
assays (TF-1, HSPC).
Non-viral engineering of TF-1 cells and HSPCs using

A) NBSGW mice were injected with 1 Mio HSPCs. One week after cell injection the mice received 4x CIM058 i.v.. 16 weeks later the mice were

euthanized and blood, spleen and bone marrow were analysed by flow cytometry.

B) NSG mice irradiated one day before injection with 1 Mio gene-edited HSPCs. One week after cell injection the mice received Isotype CiMO058
4x CIMO058 i.v.. 16 weeks later the mice were euthanized and blood, spleen and bone marrow were analysed by flow cytometry. Results from

bone marrow shown.

A) Binding of the anti-CD117 antibody SR-1 is completely abolished in TF-1 cells expressing engineered CD117 variantl.1. Shown are results from two independent TF-1 Varl.1 clones.

B) SCF dose-dependent proliferation of TF-1 cells expressing engineered CD117 variants is comparable (EC50) to cells with wildtype receptor.

C) Anti-CD117 antibody (SR-1) blocks SCF-mediated growth of TF-1 cells expressing wildtype but not engineered variants.

D) CD117 phosphorylation at position Tyr719 upon increasing concentrations of SCF (ELISA).

E) CD117 phosphorylation at position Tyr719 upon anti-CD117 antibody treatment is not blocked in TF-1 cells expressing the engineered variant 1.1; SCF: 0.1ug/ml; antibody: 0.5ug/ml (SR-1 or CIM001).

CRISPR-Cas9 (High fidelity Cas9 RNPs, single strand
oligodeoxynucleotides (ssODN) as homology directed
repair template (HDRT).

ELISA-based p-Tyr719 signalling In
engineered to express CD117 variant 1.1.

n vitro colony forming assay of HSPCs.

n vivo: Injection of non-virally edited HSPCs into sub-
ethally irradiated NSG mice + isotype/CIM058 injection.

TF-1 cells

CONCLUSIONS

|dentified CD117 variants with normal SCF binding but reduced SR-1 binding.

Generation of potent anti-CD117 SCF-blocking antibodies which inhibit TF-1 +
HSPC proliferation and colony formation.

TF-1 cells expressing the CD117 variants display SCF-dependent growth
comparable to wt cells. Moreover, SCF-dependent signaling is intact in the
presence of the SCF-blocking antibodies while KO cells and wt cells are blocked.

Edited HSPCs engraft, differentiate in vivo but are shielded from mADbs.
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