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Introduction

Myelodysplastic syndromes/neoplasms (MDS)
are characterized by:

« The accumulation of somatic mutations

« Chromosomal abnormalities

* The disruption of epigenetic marks

Hypomethylating agents (HMAs) such as
azacitidine (AZA) or decitabine remain the
standard of care for patients with high risk
MDS.

However, nearly 50% of these patients fail to
respond to HMAs, substantially increasing the
risk of progression to acute myeloid leukemia

Stem cells

Blasts

Early initiating, dominant mutations, Early subclonal mutations,
for example TP53, TET2, and U2AF1 for example KMT2C, NOTCH2

Stem cell mutations associated with progression to AML,
for example RUNX1, NRAS, ERG, ATRX, NTRK3, DUSP22

Differentiation

hierarchy

Chen et al. Nature Genetics (2019)

Normal CH MDS AML Remission  Relapse

Clonal hierarchy

Pre-LSC | MDS-SC

Normal HSCs AML LSC rAML LSC
T oe ) lglw/ [90]) 2
00 . 2
ofodseoo.  oibesst 3, &, S0
@8 § 0, 000 _ %0 :0.‘ :' o e ° o%)
o0 9000, ° 020 00, @ oo
e~ O L N0 o XN 000 ® 00
® 060 %° o::
S 03

Sturgeon et al. Blood Cancer Discovery (2019)

4 Phylogenetics of MDS-to-AML Progression at Single-Cell Resolution: A Genetic and Epigenetic Approach to Unravel Clones Resistant to % e h a
Hypomethylating Agents > Introduction



Epigenetic profiling in MDS

Epigenomic profile (850k)
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Single-cell proteogenomics in MDS
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Hypothesis and objectives

To date, there are no reliable prognostic markers to predict the efficacy of AZA
or the risk of transformation to AML, largely due to the poorly understood clonal
heterogeneity driving disease progression.

To investigate the genetic, transcriptomic and epigenetic dynamics underlying
MDS-to-AML transformation using single-cell multi-omics approaches.
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Clonal evolution from MDS to AML
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Clones & immunophenotypes in VMIDS/AML
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SM populations defined by sc

RNA-seq
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AML-risk signature: from VDS to ANMIL

DX AZA AML RNA sighature

Shiozawa et al. Blood (2017)
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Single-cell DNA methylation in LSCs

Bone marrow samples from patients with Flow cytometry (FACS)
MDS/AML
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Epiphylogenetics in MDS-to-ANML transition

Non-responder

Responder
Condition
® DX
O AzZA
PUBLISHED DATA — DO NOT COPY OR DISTRIBUTE ® AvL
14 Phylogenetics of MDS-to-AML Progression at Single-Cell Resolution: A Genetic and Epigenetic Approach to Unravel Clones Resistant to % e h a
Hypomethylating Agents > Results



Take-home messages

 The expansion of initially minor clones at MDS diaghosis and the emergence of new
ones drive the progression from MDS to AML, despite the significant reduction of the
clonal size in responders after HMA treatment.

« Patient-specific clusters associated with both stem and myeloid compartments of the
BM reveal distinct trajectories of MDS-to-AML transformation.

« The AML-risk signature is preferentially found in HSPCs at both the MDS and AML
stages and also appears in patient-specific clusters.

 Focusing on LSCs, two distinct trends are uncovered based on the initial response to
AZA: in most responders, pre-AZA, post-AZA and AML stem cells form different
clusters, whereas in non-responders, post-AZA and AML stem cells cluster together,
distinct from pre-AZA.
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