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Monocyte

* Concept: Monocytes are a type of white blood cell produced

by the bone marrow from hematopoietic stem cell precursors.
They are the largest of all leucocytes and are part of the innate Nuc]eus
immune system of vertebrates including all mammals
(humans included), birds, reptiles, and fish.

*Main roles in immune function: (1) replenishing resident
macrophages and dendritic cells under normal states,

* (2) in response to inflammation signals, monocytes can
move quickly (approx. 8—12 hours) to sites of infection in the
tissues and differentiate into macrophages and dendritic cells
to elicit an immune response.

*Half of them are stored in the spleen. Monocytes are usually

identified in stained smears by their large kidney shaped or

notched nucleus. Phagosome



Monocyte subpopulations

« In human blood:

- a) Classical monocyte is characterized by high level expression of the CD14 cell surface receptor (CD14++

CD16- monocyte)

< b) Non-classical monocyte shows low level expression of CD14 and with additional co-expression of

the CD16 receptor (CD14+CD16++ monocyte).

« ¢) Intermediate monocyte with high level expression of CD14 and low level expression of CD16

(CD14++CD16+ monocytes).

«Inmice blood:

- a) Inflammatory (LY6C") monocytes represent approximately 2-5% of circulating white blood cells in an
uninfected mouse and are rapidly recruited to sites of infection and inflammation (CCR2M", CX;CR1!ow)

- b) CX3R1M(LY6C!") monocytes patrol the blood vessel lumen by associating with the vascular endothelium.

(CX,CR1M, CCR2/ow



DS
Macrophage

- Macrophages are cells produced by the differentiation of monocytes in tissues.

- Macrophages can be identified by specific expression of a number of proteins including CD14, CD4o0,
CD11b, CD64, F4/80(mice)/EMR1 (human), lysozyme M, MAC-1/MAC-3 and CD68 by flow
cytometry or immunohistochemical staining.
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Macrophage populations and functional subsets

Macrophage populations Macrophage activation phenotypes
Less-flexible programming—determined during ontogeny Flexible programming—driven by microenvironmental signals
Specific transcription factors and epigenetic Cykotines, transcription factors and epigenetic changes
modifications direct lineage commitment modulate phenotypic and functional plasticity
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/ & during cancer

Tumors inflammation
TAMs MDSCs infection

Kupffer cell Microglia Intestinal macrophage

Nat Immunol. ; 12(11): 1035-1044. d0i:10.1038/1i.2109.
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Macrophage subtypes

Classical activated (M1) macrophage: antimicrobial programme of
macrophage activation induced by interferon-y and TLR ligands; product
pro-inflammatory cytokines (IL-6, TNF, IL-1); have antigen presentation
and microbicidal activity; express MHC class IT molecules.

Alternatively activated (M2) macrophage: stimulated by the Ty2-type
cytokines IL-4 and IL-3; produce anti-inflammatory cytokine( IL-10, IL-
1Ra); promote cell growth and tissue repair; endocytic activity.

I High secretion of IL-12 and IL-23
— @ M1 macrophage

IFN-y, High production of toxic intermediates
LPS High capacity to present antigens.
Monocyte IL-4, Tune inflammatory responses
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Monocytes differentiate in vitro
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Theoretical Biology and Medical Modelling 2005 2:26 do0i:10.1186/1742-4682-2-26



Monocyte recruitment to inflamed tissues

Classical Hematopoietic stem

monOC)Qe cell precursors
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Monocyte recruitment in the adipose tissue
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(MCP-1, CCLS, CXCL14...) j
Adipocytes Pro-inflammatory cytokines and Differentiation

metabolites \
{IL-8, IL-1, MIF. ROS, fatly acids...)
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Praadipocytes Other Immune cellz

Michael E. Symonds. Adipose Tissue Biology. 10.1007/978-1-4614-0965-6_6



Thanks for your attention!



