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Acute myeloid leukaemia (AML) is characterised by 
distinct chromatin dynamics and aberrant histone 
methylation regulations. The reversible nature of histone 
methylation, controlled by histone methyl-transferases 
and demethylases, has become attractive for the design 
of new AML therapies. Among them, LSD1 has recently 
gained interest and tractability with the emergence of 
new LSD1 inhibitor (LSD1i) clinical candidates.

Here, we report the ex vivo activity of EXS74539 (‘539) 
on primary AML and healthy bone marrow (BM) 
samples.1 ‘539 is a novel, potent and selective LSD1i, 
precision designed to combine a reversible mechanism 
of action with a preferable PK profile and CNS 
penetration.2

METHODS

A) AML cohort (N=17)

Figure 1: LSD1i-induced ex vivo myeloid differentiation in primary AML cohort through measuring myeloid lineage marker expression

Figure 2: Substantial variability of response 
magnitudes within the AML cohort

Figure 1: CD86 marker expression induction over 72h of LSD1 inhibition quantified using single cell phenotypic imaging. Y-axis: Fraction of CD86+ expressing cells upon LSD1i exposure compared to vehicle 
control (DMSO) on (A) AML, (B) healthy BM samples. Similar results were obtained using another differentiation marker (CD11b).
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CONCLUSIONS
• Preclinically, ‘539 has potent ex vivo 

activity against primary human AML 
samples

• Our data supports the combination 
potential of ‘539 with first line clinical 
AML treatment strategies

• ‘539 has potential in a broad range of 
haematologic and oncologic diseases, 
including AML and small-cell lung 
cancer, and is currently progressing 
through IND/CTA-enabling studies
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Model systems: Primary newly diagnosed 
(ND) or relapsed/refractory (R/R) AML 
samples with characterised FAB subtypes 
were collected from partner centres under 
approved ethical committee reviewed 
protocols. Viably cryopreserved healthy 
BM were acquired from vendors. Samples 
underwent genomic / transcriptomic 
profiling and flow cytometry-based cellular 
composition estimation.
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B) Healthy BM cohort (N=3)

A) High patient-to-patient variability in LSD1i-
induced myeloid cell differentiation

B) ‘539 differentiation profile is comparable to 
irreversible Phase 2 clinical candidate iadademstat 

Figure 3: Synergy potential between ‘539 and 
approved SoC and targeted therapies in primary 
AML samples. Combination potential established 
using HSA-index methodology. Significant synergy 
(orange boxes) indicates superior cancer cell 
induced loss of viability of the given drug 
combination compared to the respective single 
agent alone. Synergy observed across all 
diagnoses, age groups and subtypes.

Figure 4: ‘539 ex vivo response & baseline RNAseq association 

Our preclinical data demonstrate the
ex vivo efficacy of ‘539 to induce AML 
cell differentiation after 72h incubation, 
while limiting healthy non-transformed 
bone marrow blast differentiation in the 
same conditions.

Exploring the response to ‘539 in 
AML, we observed a trend for positive 
correlation between ‘539-induced cell 
differentiation and sample stemness, 
defined by LSC signature score 
expression.

Leveraging our single cell omics 
capabilities further, we aim to detail 
‘539-induced gene expression on AML 
cell subpopulations to generate patient 
enrichment hypotheses to identify 
patients more likely to respond to 
‘539 in future clinical settings.

Figure 3: ‘539 synergises with first 
line SoC and targeted therapies A) No apparent correlation between ‘539 response and LSD1 expression

B) Trend for positive correlation between ‘539 response and LSC signature score

Figure 4: Spearman correlation of ‘539 induced marker expression induction in AML 
samples to the mRNA expression of LSD1 (A) or to the expression of two published 
leukaemic stem cell (LSC) signatures (B, left plot). LSC signature as a function of 
the FAB subtype or treatment status is shown in B, right plot.

B) LSD1 expression level per 
cell type

Figure 2: CD86 marker expression post-LSD1 inhibition. 
(A) Heatmap represents the AUC of the Figure 1A (right)/B 
line charts, and for all patients. Demographics do not 
explain individual responses observed; ‘539 activity did not 
significantly correlate with treatment status, FAB disease 
subtype or age group (data not shown). (B) Spearman 
correlation plot of values represented in Figure 2A.

Ex vivo activity profiling: Samples were 
exposed to standard of care (SoC), LSD1i 
alone or in combination for 72h ex vivo in 
culture media, and myeloid maturation 
marker expression / cell viability assessed 
using high content imaging platform. Data 
analysis is performed using our proprietary 
single cell image analysis algorithm.

Omics: RNA sequencing and single cell 
sequencing were performed at indicated 
timepoints and concentrations. Analyses
were completed in R with Seurat package. 
Single cell data were corrected for cell 
cycle influence and batch effect, and cell 
populations predicted with SCINA tool, 
based on signature genes5 and 
PanglaoDB6.

Figure 5: Single cell transcriptomics in primary AML uncovers leukaemic cell subtypes more likely 
modulated by ‘539
A) Primary AML sample cell types 

exposed to DMSO or LSD1i
C) Cell proportions vary post '539 exposure

Figure 5: Single cell 
analysis of 6 AML patient 
samples upon 72h of ‘539 
exposure. (A) UMAP 
visualisation of cell type 
identification. (B) LSD1 
expression level per cell 
cluster (vehicle control 
treated). (C) Alluvial plot 
showing induced changes 
in cell proportions.
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