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Fundamental aspects of macrophage biology in 2021
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Elie Metchnikoff. 1883, Phagocytosis theory

Highly phagocytic cells in steady-state (immunosuppressive) and disease (Immunomodulatory) . 7,
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Most heterogeneous lineage of all myeloid cells -> tissular specific cues imprint macrophages

Long-lived (embryonic compartment, self-maintained) vs short-lived (bone-marrow derived
compartment, recruitment)

Lavin, Y et al 2014. Casanova-Acebes et al 2020 & 2021



Hallmarks in macrophage heterogeneity and plasticity
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Tumor-assoclated macrophages

T

* Largest immune cell compartment in solid tumors

*x Growth, Immunosuppression, angiogenesis, invasiveness & metastasis
Pollard 2004; Boissonnas 2013; Broz 2014; Lewis 2016; Wyckoff 2007; Kitamura 2015; Linde 2018.

Tumor and macrophage heterogeneity
* Organ in which the tumor develops
* Tumor stage: preneoplastic, early and late lesions

Human tumor macrophages
* Mostly based on in-vitro studies

* M1/M2 paradigm does not recapitulate macrophage function in vivo
*x Incomplete definition: tissue-resident macrophage lineage

Pre-cancerous lesions
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Macrophages of different origin modulate anti-tumor Immunity

Embryonic hematopoiesis Adult hematopoiesis

Embryonic
progenitor

Tumor type

Ff Tumor treatment

Fetal liver monocyte @

o Circulating
monocyte
Tissue-resident 4** iﬁz % Monocyte-derived
macrophage TRMs macrophage

(self-maintenance) (local recruitment)

NSCLC tumors



Orthotopic model

ﬁ "@F‘ i.v KP-GFP cells

Lymphoid response

Murine NSCLC tumors
K-ras®720 mutation: activation of oncogenic allele,
sufficient to initiate tumor growth

Deletion of p53: rapid development of adenocarcinomas

GFP: track tumor growth

Mouse KP model to study immune response in human NSCLC

NSCLC patients stage I& Il

Smokers
Kras, P53, EGFR mutations
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Human NSCLC tumors
K-ras®120 & deletion of p53
Older patients 70-85 yrs old
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SCRNAseq captures macrophage and monocyte heterogeneity in NSCLC
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SCRNAseq captures macrophage and monocyte heterogeneity in NSCLC
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Various intermediate states exist between the so-called M1 and M2 macrophages



scRNAseq captures macrophage and monocyte heterogeneity in NSCLC
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Modular gene analysis allows the identification of macrophages and
monocytes In both species
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Fate-mapping of blood-derived immune cells delineates macrophage
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SCRNAseq of lineage-traced adult macrophages revealed 2 ontogenically
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FACS-sorted monocytes & macrophages
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SCRNAseq identification of specific markers for macrophage subsets to probe
its function in the TME
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TRM compartment Is reduced In NSCLC lesions
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Early interactions of tumors cells occur with TRMs, which become redistributed
at the periphery of the tumors
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Macrophage choreography in NSCLC: on time, In place
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TRMs acquire a remodeling and antigen presentation program in response
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TRMs promote an EMT phenotype In 3D-spheroids
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TRMs promote an EMT phenotype

TRMs-KP spheroid
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TRMs promote an EMT phenotype In vivo
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Depletion of TRMs pre-tumor implantation reduces lung metastasis
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TRMs acquire a remodeling and antigen presentation program in response
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TRMs create an early immunosuppressive TME that favor tumor progression
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TRM-suficient mice (WT)
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TRMs create an early iImmunosuppressive TME that favor tumor progression
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TRMs create an early iIimmunosuppressive TME that favor tumor prog

ression
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Take home message

TRMSs are the first ones to interact with tumoral

Early initiation events Advanced stage : : :
cells promoting cancer cell invasiveness and early
¢ ) O @ %y ®© T reg expansion
f — ™ "::f — .

Alveoli

Different waves of ontogeny distinct macrophages
accumulate in tumor lesions

= ap Adult monocytes cannot give rise to tissue-resident
= pz7;j7iaz‘n . .
. N macrophages even when recruited to tissues,
) Importance of understanding the biology of TRMs
"""""""""""""" ®- 1o (on a tissue-specific manner)
Tumor microenvironment
Pro-tumorigenic
alveolar niche N "T;eg
] @ o |
. j W Our results establish that TRM are mostly relevant
4% Tumor initiating cells @ TRMe ® Regulatory T cells Mo-Mep 8k AT1 e’ AT2

during tumor inception

Nature, June 2021

Clinical relevance: early intervention activating the TRM compartment in order to reduce their tolerogenic poten
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