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 Regeneration in peripheral nervous system
(PNS)

* Blood vessels
 Macrophages
e Schwann cells (SC)
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 SCs 2 gUIdlng dXONS (proximal - distal)
— ,,0Organized” migration via EphrinB/EphB2 signaling

* but: How do SCs find their way across the
bridge?
— Macrophages sensitize Hypoxia --> VEGF-A
secretion & polarizing vasculature

— SCs use newly formed vasculature as tracks
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* ECs cross bridge prior to SCs
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TEM...transmission electron microscopy

CLEM...correlative light and electron microscopy
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— migrating and guiding axons (throughout the
bridge)
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* interaction in vitro:
SCs and blood vessels?

GFP+ rat SC and human umbilical vein
endothelial cells (HUVEC) in fibrin matrix
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— vs. fibroblasts
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* Blood vessels provide ideal surface for
actomyosin-driven, amoeboid-like SCs
migration (3D)
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1. blood vessels within the bridge prior to SC
migration (in vivo)

2. Interaction SC — blood vessels (in vivo) 2 SC
migration along endothelial cells (in vitro)
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* Macrophages sensitize hypoxia 2 VEGF-A

secretion
 VEGF-A is required for ECs crossing

* |f blood vessels already formed, VEGF-A is not
required for SCs and axons
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Importance of macrophage-derived VEGF-A in vivo

v
Inactivation of VEGF in macrophages
in two mouse models

1. Vegfa/fl LysmCe ->macrophages and granulocytes

2. Vegfaf Tie2-Cre & hematopoietic and endothelial
cells
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Due to loss of VEGF-A expression in ECs?
- Bone mark transplantation
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* Macrophages secrete VEGF-A -2 EC - SC 2
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* Macrophage-derived VEGF-A - vascularization
of the bridge

e Vascularization necessary for amoeboid-like SC-
migration and therefore axonal regrowth / PNS-
regeneration

* Applicability
— The use of pre-existing structures after stroke / in
cancer

— Mimicking polarization in nerve grafts = improved
regeneration?
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