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ResultsBackground

• Acute myeloid leukemia (AML) is the most common form 
of acute leukemia in adults, with few options for curative 
treatment.

• In lymphoid malignancies, the introduction of CAR-T 
cells and bispecific antibodies has achieved remarkable 
success. However, such immunotherapeutic strategies 
are not yet established for AML, likely due to a dearth of 
appropriate targets.

• FLT3 surface receptor is expressed on AML cells in 
the majority of AML patients and constitutes a highly 
selective target antigen for immunotherapy

• FLT3 expression on healthy tissues is limited to low levels 
on dendritic cells, monocytes and hematopoietic 
progenitor cells.

Figure 6: FLT3-expressing hematopoietic progenitor cells and dendritic cells are 
insensitive to lysis by CLN-049 

Figure 5: Lack of interference of soluble FLT3L or soluble FLT3 with CLN-049 
cytotoxicity at supraphysiological levels 

Figure 3: CLN-049 potently induces T cell activation and redirected T cell lysis

Figure 4: Lack of sensitivity of CLN-049 to FLT3 mutational status

Conclusions
 CLN-049 drove complete target cell lysis at sub-nM EC50 values, killing target cells 

with less than 300 FLT3 receptors per cell

 Potency of CLN-049 is largely independent of target level and mutational status

 No T cell activation in absence of target cells was observed 

 No significant depletion of normal FLT3-expressing cells was observed, including DCs 
from peripheral blood and CD34+ cells in BM samples

 Dose-dependent activity was demonstrated in mouse xenograft and primary AML 
models

 CLN-049 is currently in Phase I clinical trials in AML

Figure 1: Features of CLN-049

Binding of CLN-049 to FLT3+ NALM-16 cells and CD3+ Jurkat cells by flow cytometry.

A) FLT3 receptor number on 14 AML cell lines and 20 patient BM blast samples. B) AML cell lines were co-cultured with PBMC from three different healthy donors at an E:T ratio of 2:1 in the presence of CLN-
049 for 72h. Shown are lysis curves, assessed by 7-AAD uptake in AML cells. C) Plot of FLT3 receptor number relative to CLN-049 mediated T cell activation and target cell lysis as measured by flow cytometry. 
D ) MOLM-13 and Jurkat cell lysis was determined as in B. E) Supernatants from co-cultures of MOLM-13 cells or U-937 cells with PBMC were analyzed for cytokines by Luminex

Representative potency of CLN-049, as measured by cytotoxicity, 
against AML cell lines of indicated FLT3 genotype.

MOLM-13 cells were pre-incubated with 10 ng/ml sFLT3L or 150 ng/ml sFLT3 prior to addition of CLN-049 and PBMC at an E:T ratio of 2:1 
for 72h. Shown are lysis curves, assessed by 7-AAD uptake in MOLM-13 cells. sFLT3L and sFLT3 levels in AML patient sera are reported to 
range from 0.001-0.1 ng/ml and 1-100 ng/ml, respectively.

A-B) Study designs of CLN-049 administered to NCG mice engrafted with MOLM-13 AML cells and human PBMC. C) PK curve of CLN-049 injected 
IV at 0.01 mg/kg. D) MOLM-13 counts in peripheral blood at day 15. E) Kaplan-Meier survival curves. Statistical analysis was performed using 
one-way ANOVA with Dunnett’s multiple comparisons test (D) or Mantel-Cox test (E).

Figure 2: In vitro binding characteristics of CLN-049

CLN-049 targets the extracellular domain of FLT3, 
enabling a mutation-agnostic mechanism of action
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A) FLT3 receptor number of normal cells shown in red
and AML cell lines in black. Each point represents data 
from an individual donor. B) PBMC from healthy 
donors were incubated with CLN-049 for 72h followed 
by assessment of pDCs lysis by flow cytometry. C) 
Bone marrow cells from healthy donors were 
incubated with CLN-049 for 72h followed by 
assessment of CD34+ cells lysis by flow cytometry. D) 
Purified T cells from the indicated donors were 
incubated with the indicated CD3-specific antibodies 
for 72h followed by assessment of T cell activation via 
CD69 analysis by flow cytometry. 

Figure 7: Cytotoxicity against primary AML cells in vitro and in vivo

Figure 8: In vivo activity of CLN-049

A) PBMC from AML patients were incubated with CLN-049 for 72h followed by assessment of target cell lysis by flow cytometry. B) NSG mice 
were co-engrafted with PBMC from an AML patient and PBMC from a healthy donor, and then treated with CLN-049 or a control antibody 
(MOPCxCD3) on days 0, 3, and 10 (1 mg/kg on day 0, and 0.5 mg/kg on days 3 and 10). Leukemic burden was evaluated by flow cytometry of 
BM on day 24.
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Abstract #2078

 Highly stable, half-life extended, symmetric 
IgG backbone with silenced Fc domain  
 Two FLT3-binding Fab arms, two CD3 

binding domains (functionally monovalent) 
fused to IgG as single-chain
 Fully humanized FLT3 and CD3 binders


