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Bone Marrow Environment (BME): Complex
ecosystem

- AML-IC could be maintained ex vivo via co-culture with MSC
(Griessinger E et al., Stem Cell Trans Med, 2014; Griessinger et al. Cancer Res, 2016)

Homeostasis

- How malignant cells interact with the BME ?

- What are BME changes during leukaemic
evolution: from CH to MDS to AML ?

- How is the BME involved in chemoresistance
of LSC ?

- Can cytotoxic drugs impede BME and
potentially promote AML dev/relapse?



Functional cross-talk between AML and the
BM microenvironment
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Stromal cells

4, AML and the BM niche.



AML-induced toxicity on vessel permeability
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Endothelial cells in contact with AML have altered vascular development,

angiogenesis, increase in VEGF-R and HIFs pathways
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Upregulation of nitric oxide (NO) pathway
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Summary |

We found several abnormalities in the vascular architecture and function
in patient-derived xenografts (PDX), i.e. vascular leakiness.

We identified an increase in nitric oxide (NO) as major mediator of this
phenotype in PDX and in patient-derived BM biopsies.

Moreover, induction chemotherapy failed to restore normal vascular
permeability and NO levels.

Strikingly, inhibition of NO production reduced vascular permeability, and
significantly improved treatment response in PDX.

Passaro D et al. Cancer Cell, 2018



Does the drugs treatment impact the bone marrow microenvironment?
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Ven/aza induces transcriptional reprogramming of ECs
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Transcriptional reprogramming in the ECs in response to ven/aza
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Type R: remodelling-associated capillaries -

“rECsS” (Mohanakrishnan et al. 2024)
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Expansion of novel Type R vessels in response to ven/aza
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Significant downregulation of cell adhesion/cell junction pathways
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Dilation of sinusoids is reversed after three weeks post treatment
THE

FRANCIS
CRICK
B I , , INSTITUTE

vehicle

vehicle

day 14-21 1 day 14-49

day 14-14 ven/aza treated

(day 14)

ven/aza treated

(day 14-14) 1 4

250 s *k ;
607 80 ven/aza treated .
— o o {
5 200 ] 60 ’ ofo (day 14-21)  { [§
o w 40 o st
(4]
% 150 Q 3 o| |° 12
E w % 40 -
S 100 5 - 2 1
2 ® 204 5
8 50 20 ven/aza treated
g2
= (day 14-49)
0 0 T T T T T 0 T T T o
& X @ & oxd o R al |4
o RURICR DTSN G o W
Crrrecsn



Cell type composition is partially recovered 7 weeks post therapy
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Summary |l _
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 Venetoclax and azacitidine combinational therapy selectively targets the bone marrow
vascular network

« SECs express highest Bcl2 amongst all vascular niche cell types and are most sensitive to
therapy

 Damage to the vasculature is partially reversed after three weeks off treatment



Can cytotoxic drugs impede BME and potentially promote

ANML dev/relapse®?

Adapted from Morita
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et al Nature Comms. 2020
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What role does the BME play at each of these stages of disease?



Could different subclones present in an AML patients communicate with the BME THE

differently ? FRANCIS
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AMLA1
Mutation VAF (%)
cux1 13.5 . . .
DNMT3A | 44.1 * CODEX Multiplex imaging
FLT3-ITD 7 ) ’ \ > SCRNAseq
IDH1 47.3
NF1 4.5
RUNX1 16.05
STAG2 16.67

- NSG-SGM3 kit w4/w4T humanized mice allows high engraftment of patient derived cells
without irradiation

- mCD45-,hCD45-,Ter119-,CD71- cells were FACs sorted for scRNAseq analysis of the BMN
cells



AML blasts localize to either the SECs or AECs
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AML cells localize to either the SECs or AECs
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FACs based approach in the isolation of distinct AML subclones
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Significant differential gene expression in the presence of AML
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Differential preference in EC interaction between subclones
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AML1 contains a FLT3-ITD ven/aza resistant subclone
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Summary and future directions: e
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« AML1 contains two distinct genetic subclones that can be separated by the expression of CD25.

e CD25+ subclone is resistant to ven/aza whereas CD25- subclone is sensitive
« We show that CD25+ subclone communicate more with SECs and CD25- subclone with AEC

e Does cross-talk between SECs and the CD25+ subclone contribute to resistance to ven/aza
therapy?

 What interactions between the CD25+ and SECs are present following ven/aza treatment?
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Questions related to t-AML?

1. Is the bone marrow microenvironment (BMME) the hidden catalyst in malignant haematopoiesis?

2. Genome-wide DNA damage in HSCs after cytotoxic therapies are driving the initiation and progression to t-MN: What
about the long-term toxicities/effects of the BMME?

27 AML and the bone marrow niche % e h a
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