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AML ecosystem at single-cell resolution

Single-cell RNA-seq Genotyping Machine learning

Nanowell technology Mutation enrichment Cell type classification
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Van Galen P, Cell, Volume 176, 2019, Pages 1265-1281

Single-Cell RNA-seq reveals AML
hierarchies relevant to disease
progression and immunity

Recent studies using single cell sequencing
have revealed the clonal diversity and
phenotypic heterogeneity in AML with greater
precision.

Cell ontogeny and function of leukemic cells
may impact T cell responses, as single-cell
sequencing revealed that monocytic AML cells
are associated with more suppressive T cell
landscapes.
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The immune landscape in AML: major issues

1. Increased Treg cell number

2. Increased T cell exhaustion, such as through upregulation of immune checkpoint
ligands and receptors, and senescence

3. Diminished function of T helper and alteration in cytokine production
4. Deregulated anti-leukemic NK-mediated cytotoxicity

5. Increased myeloid derived suppressor cell and M2-like macrophage populations

Seragnoli Institute
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Markers of T cell senescence correlate with Signatures of immune effector dysfunction correlate
impaired T cell killing and poor clinical outcomes with immune infiltration and with adverse-risk
molecular features
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Inhibition of NK cells
via GITRL-GITR
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Tregs in AML:
is it time for immunomodulation?

Although the notion that Tregs
immunosuppression represents a crucial
point in AML immune microenvironment,
the mechanisms underlying Tregs
induction are still poorly elucidated and
largely unknown.

Ustun C et al. Blood 2011;118:5084-5095
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-
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Antigen Presenting Non-APCs
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Homeostasis \

Stem cell Immunoregulatory

differentiation microenvironment
and exhaustion
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Hernandez-Malmierca et al, Cell Stem Cell, 29, 2022, Pages 760-775

Antigen presentation
safeguards the integrity of the
hematopoietic stem cell pool

HSPCs constitutively present antigens via
MHC-1I

Presentation of immunogenic antigens results
in the activation of CD4* T cells

Antigen presentation causes differentiation
and depletion of immunogenic HSPCs

This prohibits the onset of HSC-derived
leukemias presenting neoantigens via MHC-II

CD4+ T cells activated by HSPCs confirmed
that they acquired an immunoregulatory and
anti-inflammatory phenotype
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Emerging Hallmarks of Cancer

Deregu|ating cellular Sustaining proliferative AVOiding immune
i li 5
energetics e destruction

Resisting Evading growth
cell death suppressors

Inducing Activating invasion
angiogenesis and metastasis

Genome instability Enabling replicative Tumor-promoting
and mutation Immortality Inflammation

Cell 2011 144, 646-674
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BM immune microenvironment is strongly altered in patients with AML
by using a scRNA-seq approach
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Lasry A et al, Nature Cancer, January 2023, 27-42
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Dysregulated expression of genes associated with inflammatory
pathways is a hallmark of AML

HLA-class Il molecules

HSPC adult \ Myeloid adult /
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Lasry A et al, Nature Cancer, January 2023, 27-42
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Atypical B cells and exhausted GZMK+ CD8 T cells are expanded
in highly inflamed AML microenvironment

GZMK CD8
Tcells

\\

<@
Atypical B
/ cells

0 ® ® g o
@ @ Alarmins and
chemokines

® Interferon
response

e 0 g ¢
MHC-II o%e

Inflammatory ®

signature —

(Pre)-malignant AML cell

:

Resistant leukemia — poor prognosis

Although the relationship between the intrinsic inflammatory
signature and the immune microenvironment is not well
characterized, a complex interaction with bi-directional
impact (arrows) likely exists, which results in resistant
leukemia.

These discoveries pave the road for potential medical
interventions, either directly on the intrinsic inflammatory
pathways of the leukemic cell, or by targeting the immune
cells.

Asaf D. Yanir & Shai lzraeli Nature Cancer, 2023, pages 3—4
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iScore

Survival function

iScore distribution by ELN2017 - Alliance patients
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Arber DA et al, Blood. 2022;140(11):1200-1228.
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TP53 mutations in myelodysplastic syndromes and secondary AML
confer an immunosuppressive phenotype
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TP53mut AML patients show an inflammatory immune
microenvironment
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AML metabolic alterations results in microenviromental metabolic
remodelling in immune cells

Which mechanisms?
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OCI-AML3 TP53 KO reduces the frequency of effector T cells
and drives T reg expansion
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Salvestrini et al. In preparation
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T cells co-cultured with OCI-AML3 TP53KO have increased
secretion of inflammatory and tolerogenic cytokines
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Salvestrini et al. In preparation



8° WORKSHOP IN EMATOLOGIA TRASLAZIONALE DELLA SOCIETA ITALIANA DI EMATOLOGIA SPERIMENTALE

OCI-AML3 TP53KO cells have a preferential glycolytic
metabolic profile
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Salvestrini et al. In preparation
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OCI-AML3 TP53 KO reduce the activatory potential of effector T cells
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OCI-AML3 TP53KO reduce glucose dependence of Tregs which preferentially
utilize FAO for bioenergetics
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IDO1-PLXNC1 Nanostring® analysis identifies a 7-gene signature predicting

DE between PLXNC1high and PLXNC1'ow

Percent survival

Numbers at risk
7 genes signature < median
7 genes signature > median

DE between IDO1heh and IDO1'ow

outcome in AML

AML TCGA dataset

X?=4.8,P<0.05 - 7 genes signature < median
— 7 genes signature > median

1 Median OS survival (Years)
oy 7 genes signature < median = 2.5
1 7 genes signature > median = 1.2

Overall survival time (years)

62 12 0
61 3 0

Ragaini et al, Blood Adv. 2022 Jan 11;6(1):87-99
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i AML derived IFN-y:
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Corradi G et al. Clin Cancer Res, March 29, 2022
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Correlation between DEGs in IFNG"&" vs IFNG'oW Score values significantly different Among FLT3 wt: the score remained
cases and FLT3 mutational status (*P<0.001) according to FLT3 mutational status statistically significant
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Response to Gilteritinib is associated with cell-extrinsic pathways
involving innate immunity

Volcano Plot from DEG analysis:
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FLT3-FL signaling in normal hematopoieisis
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Gilteritinib is a selective and potent dual-inhibitor of FLT3 and AXL

AXL signaling exerts several immunomodulatory Screening for enhancers of immune signaling
effects, with a prominent inhibition of innate by SARS-CoV-2: Gilteritinib the most potent

immune response Chenjing Zhu et al, Molecular Cancer (2019) stimulator, through the AXL-IRF7 axis.

18:153 Hye-Youn Son et al, Frontiers in Oncology, 11:756225.
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Conclusions

* Immune microenvironment is emerging as critical component of BM niche

* A better understanding of cellular interactions is critical

* Driver mutations can modulate pathways which results in remodelling of
immune microenvironment

 The immunometabolic perspective is an interesting area of investigation

* Therapeutic strategies should consider the impact of new and old drugs on
immune microenvironment
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