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Trans-tissular migration of macrophages
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Trans-tissular migration of macrophages
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Pathological contexts

Macrophages during TB
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Macrophages in cancer
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Targeting of macrophage trans-tissular migration

= new therapeutic strategy
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Trans-tissular migration of macrophages
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Characterization of in vitro macrophage 3D migration

High porosity matrix Low porosity matrix
(ex: fibrillar collagen 1) (ex: gelled collagen | or Matrigel™)
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Known 3D migration modes from studies on tumor cells

Amoeboid migration Mesenchymal migration

Path finding STRATEGY Path generating
Rounded CELL MORPHOLOGY Elongated and protrusive
Contractibility and INTERACTION WITH THE Proteolvsis and dell
EXTRACELLULAR MATRIX roteolysis aha remodeling

morphological adaptation

Rho/ROCK-dependent MECHANISM Protease-dependent

Wyckoff JB, Pinner SE, Gschmeissner S, Condeelis JS, Sahai E. Curr Biol. 2006
Friedl P, Wolf K. Biochem Soc Symp. 2003

Even-Ram S, Yamada KM. Curr Opin Cell Biol. 2005

Sabeh F, Shimizu-Hirota R, Weiss SJ. J Cell Biol. 2009.



Characterization of in vitro macrophage 3D migration
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Characterization of in vitro macrophage 3D migration

High porosity matrix Low porosity matrix
(ex: fibrillar collagen |) (ex: gelled collagen | or Matrigel™)
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Macrophages = two 3D migration modes in vitro depending
on extracellular matrix architecture

Amoeboid migration Mesenchymal migration

Van Goethem et al., J Immunol. 2010



Characterization of in vitro macrophage 3D migration

High porosity matrix Low porosity matrix
(ex: fibrillar collagen I) (ex: gelled collagen | or Matrigel™)

1 image/10 minutes

Amoeboid migration Mesenchymal migration

Van Goethem et al., J Immunol. 2010

Macrophages =2 two 3D migration modes in vitro depending

on extracellular matrix architecture



Characterization of in vitro macrophage 3D migration

High porosity matrix Low porosity matrix
(ex: fibrillar collagen I) (ex: gelled collagen | or Matrigel™)

1 image/10 minutes
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Macrophages =2 two 3D migration modes in vitro depending

on extracellular matrix architecture




Characterization of macrophage migration mode in vivo

MacBlue transgenic mice Dr. Véronique Le Cabec, Philippe Gui, Myriam Ben Neji
(David Hume, CHAMBER SURGERY AND Dr Elisabeth Bellard, Dr Muriel Golzio
University of Edinburgh) 9 TUMOR INDUCTION
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1. Macrophages morphology in vivo
Versus in vitro: 2. Sensitivity to Y27632 or Batimastat
» Dependent on ROCK activity
- » Independent on protease activity

=> Inhibited by Y27632 / not by
Batimastat

» Dependent on protease activity
» Independent on ROCK activity

=> Inhibited by Batimastat / not by
Y27632
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The mesenchymal 3D migration is protease-dependent:
role of podosomes




Podosomes: actin-rich structure with ECM proteolytic activity

constitutive in macrophages, dendritic cells,
osteoclasts
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v'Podosomes

v'ECM proteolysis Functionally linked in 3D ?

v'3D mesenchymal migration

Poincloux et al., Eur J Cell Biol. 2006



_ Podosome life-time (s)

Role of podosomes in macrophage mesenchymal migration
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HIV-1 targets podosomes, via Nef
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Mesenchymal migration of macrophages is enhanced by HIV-1, via Nef
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Podosomes in 3D migration: among macrophage diversity
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= M1 macrophages are motionless
= 3D migration is an exclusive property of M2 macrophages.



In the context of Mtb infection, monocyte-macrophages
display an enhanced motility in dense matrices
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Podosomes in 3D migration: other leukocytes
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= All leukocytes adopt the amoeboid migration mode
=  Only macrophages and DC, forming podosomes, use the mesenchymal mode



Podosomes in 3D migration: dendritic cells & TLR activation

TLR4-mediated DC maturation induces podosome dissolution: consequences on DC 3D migration ?
Burns et al., 2001;West et al., 2004;van Helden et al., 2010

TLR-induced

TLR2-mediated DC maturation maintains podosomes

PGE2 mediates LPS-induced podosome dissolution
van Helden et al., 2010
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Human DC adopt the mesenchymal mode, which relies on their capacity to form podosomes,
independently of their maturation status,

TLR activation differentially influences DC 3D migration: consequences on DC migration in
vivo?



Podosomes in 3D ?
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Macrophage 3D migration: Take-home messages

= Macrophage 3D migration mode depends on the matrix architecture

~~ . = Two 3D migration modes in vitro and in vivo :
' o Amoeboid: protease-independent
o Mesenchymal: protease-dependent

=  QOther leukocytes adopt the mesenchymal migration mode
when they form podosomes:
o Dendritic cells and osteoclasts

e

,%’lj = Podosomes are functionally linked to mesenchymal 3D migration,
~~ but not amoeboid migration
o Proteolysis of the extracellular matrix
o Path generating migration

= Mesenchymal 3D migration mode targeted in pathological contexts:
o Mycobacterium tuberculosis
o HIV-1



The Phagocyte Migration and Differentiation group
https://phagocytes.weebly.com
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