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Relapses and drug resistance in cancer
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Relapse: regrowth of tumor-regenerating drug-resistant cells following initial clinical
benefit (complete remission and prolonged stable disease)

Drug resistance: arises from genetic and non-genetic mechanisms induced through the
selective pressures imposed by therapy



Mechanisms-Of-Action of intensive chemotherapy in acute myeloid leukemia
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> Killing cycling (through S-phase)/proliferating cells and sparing non-cycling cells



Relapses, drug resistance and
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Diagnosis Therapies

Remission

Relapse
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the myeloid leukemia, and propagate the disease with their capacity of self-renewal

Human blast analysis
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Relapses, drug resistance and
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LSCs are enriched (but NOT restricted to) in the immature CD34+ CD38- compartment:
however each LSC subset can recapitulate the phenotypic diversity of the primary sample
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Diverse strategies to study leukemic stem cell in AML as of 2010/2011

° Craig Jordan'’s lab:

Metabolism (ROSW)-based cell sorting/definition

: : °John Dick’s lab:
Phenotypical heterogeneity

of therapy-naive LSCs Transcriptional programs and gene signatures
(diagnosis) — cycling/primed/quiescent LSCs

Plasticity model

Goardon et al Cancer Cell. 2011
Eppert et al. Nat Med. 2011

Taussig et al. 2010




Identification of adrenomedullin receptor CALCRL

as a novel LSC-associated poor prognostic marker in AML

Unfavorable Overexpressed
prognostic at relapse
(TCGA, 2013) (Hackl et al. 2013)
CALCRL
1009 »xx p=0.001

CALCRL

(Eppert et al. 2011)

Overexpressed in LSCs
to normal HSCs

Hackl et al. 2014
10000

1000
100
10

&k

CALCRL expression
(arbitrary units)

1000

100d ————

10000 e

CALCRL expression

10

O

D‘X
>
O\

i s

e \
(,OQ ‘030‘«\ Y

- S x -
3% \O\N‘\-\\‘O(\\"\(\ \,S(_, \Scx
2 \]\\»

Larrue et al. Nature Comms 2021

Guiraud et al in prep.



Adrenomedullin receptor CALCRL
Encoded for a G Protein-Coupled Receptor related to the calcitonin receptor.

CALCRL ligands: Adrenomedullin (ADM), Calcitonin gene-related peptide (CGRP)

CGRP AM, AM,
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* Pro-angiogenic factor increased and secreted in response to hypoxia
« Inflammatory peptide induced by NRC3A1l

« Overexpressed in several cancers (multiple myeloma, prostate cancer ...)



CALCRL expression in AML is associated with an immature phenotype
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CALCRL expression in AML is associated with high clonogenecity
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CALCRL silencing impaired LSCs in PDX of AML

Limiting dilution assay
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Reduction of LSCs frequency in mice engrafted with CALCRL"®9 cells
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CALCRLNgM cell population is enriched in leukemic stem cells in vitro and in vivo

LDA L-LTC-IC
in vivo ex vivo
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Guiraudetal. 2023 in prep
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CALCRLNgM cell population is enriched in leukemic stem cells in vitro and in vivo
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GO terms of diverse curated LSC gene signatures

LSPC-related gene signatures

enriched in CALCRLM9" subpop
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CALCRLNgM cell population is enriched in leukemic stem cells in vitro and in vivo
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Inflammatory and senescent-like phenotype is enriched in CALCRL Mdh | SCs

Inflammatory-related gene signatures

enriched in CALCRLM9" cells
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CALCRL level predicts response to chemotherapy in PDX
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CALCRL is enriched in AraC residual disease in vivo

CALCRL in Diagnosis Chemotherapy
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CALCRL knockdown improves response to cytarabine
In vivo in highly resistant/refractory MOLM14 CLDX model
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In vivo CALCRL is overexpressed after any treatment
and its invalidation sensitizes to chemo and targeted therapies
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CALCRL sensitized AML stem cells to

Cell injection: Limit dilution
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CALCRL level might predict the biological age of LSCs in AML patients ?

LSPC-related gene s_ignatures
enriched in CALCRLM9" subpop
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Summary

° ADM-CALCRL-RAMP2 axis is activated in AML
°© CALCRL is overexpressed in the immature CD34+CD38- compartment

°© CALCRL knockdown impaired AML growth in vitro and in vivo, and LSCs in vivo

°© CALCRL expression predicted response to chemotherapy in PDX models
° CALCRL knockdown sensitized AML to chemotherapy and targeted therapies

°© CALCRL could better define the residual/resistant population with inflamaging phenotype

° Antibody for diagnosis and open to collaborate for multicentric prospective study with
LSC/MRD flow cytometry (PI. Francois Vergez, TUH)
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To support diverse clinical perspectives:

> Revisiting stratification and decision-making tree of AML patients by combining cytogenetics with metabolic

and mitochondrial biomarkers: Mito-Score with RNA-/Seahorse/LC-MS-mitoDNA-based approaches
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To support diverse clinical perspectives:

> Developing innovative therapeutic solutions inhibiting ANY aspect of mitochondrial OXPHOS metabolism to

circumvents adaptive resistance to drugs and to enhance the sensitivity of AML cells to chemotherapy or currently

approved targeted therapies/combinations
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- Relapsed/refractory disease (RD)
- Complete response (CR/CRi)
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