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Hematopoiesis and clonal evolution

What drives mutational and epigenetic changes in HSC? | erasmusmc
How do mutant clones gain competitive advantage?




Stromal niche contributions to hematopoietic neoplasm

niche-induced/facilitated oncogenesis

Raaijmakers et al, Nature 2010 (MDS/AML)
Kode et al, Nature 2014 (MDS/AML)
Dong at al, Nature, 2016 (JMML/MPN)
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Niche-facilitated MDS and AML

Is there a (necessary) contribution of the bone marrow
stromal niche to MDS initiation and evolution?

Does the aberrant microenvironment facilitate oncogenesis
via induction or selection of mutant clones?

What are the molecular determinants of such
contributions?

What is the relevance to human disease?
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A comprehensive atlas of HSPC-niche signaling in the human
normal and leukemic bone marrow
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A comprehensive ‘tissue map’ of human lower-risk MDS

BMSC markers
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Activation of NFkB signaling and inflammatory ligands with
predicted negative impact on hematopoiesis in bone marrow
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Inflammatory remodeling of bone marrow stromal cells in LR-MDS
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Inflammatory remodeling of bone marrow stromal cells in LR-MDS

Up in BMSC-2 vs

Down in BMSC-2 vs
Other clusters in LRMDS

Other clusters in LRMDS
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Inflammatory activation of stromal niche cells is a biologic
commonality in LR-MDS, independent of genetic background

LRMDS BM aspirate
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|dentification of IFNG* EM CD8* T-cells as a putative driver of the
inflammatory remodeling of BMSCs in LR-MDS

IFNG signaling pathway
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Transcriptional characterization of the IFNG™ EM CD8* T-cells in
LR-MDS

NBM LRMDS PRF1 GZMK GZMB
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A substantial subset CD8-T cells resides directly adjacent to
stromal cells in the human SF3B1m MDS bone marrow
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20-30% of CD8* T-cells in close contact with body of CD271* stromal cell

Sadaf Fazeli
Pedro Moura
Eva Hellstrom Lindberg
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Activated human T-cells can ‘inflame’ bone marrow stromal niches
via TNFa signaling
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Stromal inflammation is reflected in the transcriptional wiring of
hematopoietic stem/progenitor cells in LR-MDS
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Stromal niche inflammation induces inflammatory alterations in
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Stromal inflammation suppresses normal hematopoiesis
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UMAP_2

The inflammatory stress induced by inflamed niches is mitigated

10+

_10_

asts

s ;
Non-assignable

®Mutant

5 0 5
UMAP_1

-15 -10

SF3B1-mutated LR-MDS (n=5)

1 10xscRNAseq
1 RaCH-seq

UMAP_2

10

In clonal cells

LRMDS

MNon-assignable
eMutant

- ns

[0 Computational modeling (SpliceUp)

Non-assignable

HALLMARK_E2F_TARGETS
HALLMARK_G2M_CHECKPOINT
HALLMARK_MYC TARGETS V1
HALLMARK_MITOTIC_SPINDLE

HALLMARK_OXIDATIVE_PHOSPHORYLATION
HALLMARK MYC TARGETS V2

HALLMARK DNA REFAIR
HALLMARK_MTORC1_SIGNALING
HALLMARK_SPERMATOGENESIS
HALLMARK_GLYCOLYSIS
HALLMARK_TGF_BETA_SIGNALING
HALLMARK _KRAS_SIGNALING
HALLMARK_P53_PATHWAY
HALLMARK_IL6_JAK_STAT3_SIGNALING
HALLMARK_INFLAMMATORY_RESPONSE
HALLMARK_INTERFERON_ALPHA_RESPONSE
‘HALLMARK_IL2__STAT5_SIGNALING
HALLMARK_INTERFERON_GAMMA _RESPONSE
HALLMARK _ALLOGRAFT REJECTION
HALLMARK_TNFA_SIGNALING_VIA_NFKB

LRMDS HSPC
Mutant

padj
0.030
0.025
0.020
0.015
0.010

|
M
A
M
[¥3]

=z <
m_\

Erasmus MC



Human SF3B7-mutated HSPCs are relatively resistant against
stromal inflammation induced repression
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Overall Survival

Inflammatory remodeling of stromal niches and related
transcriptional HSPC signatures are associated with leukemic
progression and reduced survival in MDS-1
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Inflammatory remodeling of stromal niches and related
transcriptional HSPC signatures are associated with leukemic
progression and reduced survival in MDS-2
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A model of ‘stromal niche inflammation-facilitated’ clonal evolution
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Therapeutic implications

Inhibiting inflammation
(to delay disease progression)
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