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4 phases
Hemostasis/Inflammation: lacerated vessels constrict, thromboplastic tissue products are exposed, platelets aggregate and form hemostatic plug, coagulation and complement cascades are intiated, coagulation pathways leads to activation of prothrombin to thrombin, which converts fibrinogen to fibrin, which subsequently polymerized into a stable clot, vasodilatation -> inflammatory cell margin into the wound site, white blood cells and plasma proteins enter the wound site, clean wound site from cellular debris, foreign bodies and bacteria, monocytes differentiate into macrophages and secrete multiple growth factors, attract local endothelial cells, fibroblasts and keratinocytes
Proliferation: deposition of fibrin and fibrinogen matrix, activation and turnover of local fibroblasts, increased protein synthesis, proliferation, prominent celltype by 3-5 days in clean, noninfected wounds, begin synthesis and secretion of extracellular matrix products, Collagen type 3 is the major fibrillar collagens in phase 3, proteoglycans, elastin deposition, formation of granulation tissue, Macrophages, Lymphocytes, endothelcells -> angiogenesis, clot and inflammation resolves, fibroblasts differentiate to myofibroblasts (ECM production, wound contraction)
Remodeling: reorganization of collagen fibers col3 to col1, realignment to improve tensile strength, no melanocytes or hair follicles, glands




Schwann cells - development

Main transitions in the Schwann cell precursor lineage during development and in the adult
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Current knowledge, Schwann cells arise based on a defined transition line, starting in the embryonic development from neural crest cells over schwann cell precursor, which are known for their plasticity to develop into different cells as  melanocytes, endoneurial fibroblasts, para,….., and immature schwann cells, that differentiate further into either myelinating or non myelinating schwann cells. Schwann cells are exclusively for the peripheral nerve system. This cells ensheath either wrap around the axons multiple times and condensing to form a compact myelin cuff in case of myelinating SCs or including several small axons in case of non myelinating (for example the small axons of automatic nervous system. This two types are able to convert into each other. Schwann cells are important for the saltatory excitation conduction. In case of an injury, the nerve is disrupted and the schwann cells convert/dedifferentiate into the so called repair schwann cells


Schwann cells function
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This cells form the bands of büngner. Within the basal lamina of the distal part of the nerve, await the regrowing axons from the proximal nerve. They are known to proliferate and promote axonal regrowth due secretion of defined factors.  They disintegrate distal cut axons and form regeneration tracks. After regrowing, the differentiate again into myelinating or nonmyelinating SCs. Loss of axonal contact triggers a striking cellular elongation. 


Cre/loxP-System
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Important for this paper, Cre/loxP-system. A site specific recombinase enzyme, to cut the DNA in so called loxP areas. With this technice gene knock out and knock in, translocation and inversion can be performed. This enzyme can be activated by tamoxifen at a specific timepoint in experiments to activate ist function. Crossbreeding CRE mouse and mouse with gene of interest, mixed CRE-gene mouse


Methods

Mouse strains: Dhh-Cre; tdTomat
Plp-CreERT2; tdTomato
Plp-CreERT2; Ptenlox/lox - tdTomato
Plp-CreERT2; Sox10Q!ox/lox - tdTomato
Tyr-CreERT?; tdTomato

IF-stainings
Western blotting
SN Exp co-culture
Bulkseqg-Analysis

PLP= Proteolipid protein (Glial cell-marker)

Dhh= Desert hedgehog (Schwann cell-marker)

Pten= Phosphatase and tensin homolg (inhibits SC proliferation)
Sox10= (survival and maintenance factor during differentiation)
Tyr= Tyrosinase (Melanocyte-marker)
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PLP1: play a role in the compaction, stabilization, and maintenance of myelin sheaths, as well as in oligodendrocyte development and axonal survival

tdTomato: fluorescent protein


Results — The Cells
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Genetic tracing of the peripheral glial lineage in intact and injured skin


Results — Classification
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P75/NGFR: associated with activated nerve bundles
MBP:  myelin basic protein (myelinating SC marker)
NF: neurofilament (nerve marker)
KI67: proliferation marker
pERK, cJun: associated with SC plasticity and de-differentiation



Results - Function
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Bulksep analysis revealed fast amount of genes, the products of which are excreted


Results - Inhibition

d p75 immunolabelling of full thickness skin wounds
d Conditional ghal depletion modsl and experimental timeline
Confrol Sox 10 ckO
P'n:r:-{}EEHr‘" Fio-CreER 4 Wounding Tizsue collection
St = Sow 1= Sx Tamoxifan @& mm
R26-tadTomato RZ6-tdTomaio ——>* Ds 07 D9 014 [
=4
.ﬂ* \ .D* 3 weeks after | | | E
] 1 first injection "y
wio Tamoxiten + Tamoafen a
b Schwann cell labelling in D7 NBs c E'E'“'c" cell count in ”BEH
7 3
P = 0001 P=0.001
100 e 100 -
- w4, B0 .
s __ i
5 ¥
Tao G0 .j_. &0 =3
Ez - -
=2 o 40 - i
el EE 20 s 20 L E
Baxid oKD sy -y
04 ¥ a A
i e Ml e 11 =W

e p75" cell count f Pip-CreER™ -traced cell count
o7 Dia D7 D14
P=0.001 P=0.00 P=.004 P=0.002
a1 250 80 250 -
7 «*
A e B E 60] a0 200 1
E L] » o
£ o] Ll P 0y
= 40 - e A0 o —g— -
g . w0 _—2 2 . 190]
in -l E
= 204 - - - - o 0 -
o _:_ 50 4 l“::; P = . 11— '“':-!
. ? = -
ol — ol — ol —Sf ol
Cirl Sox10 cKD Ctl Sox70 cKO Cil  Sox 10 cKO Cifl  Sox10 ckOD

MEDIZINISCHE JC_23032020

UNIVERSITAT WIEN Martin Direder



Vorführender
Präsentationsnotizen
Sox 10 ablation in the glial lineage prevent invasion of injury-activated glia into the wound bed


Results — Inhibition impact
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Depletion of injury-activated glia in the granulation tissue impairs wound healing
Hyperproliferative Area
Smad2 mediates tgf-ß signaling


Results - Boost
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Increase of injury-activated glia cell numbers in the wound bed boosts myofibroblast differentiation through TGF-ß activation
Pi3k signaling is promotes survival and growth in response to extracellular signals


Results — The culture

a Injury co-culture model
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Activated glia from SC exps promote myofibroblast differentiation in TGF-ß signalling-dependent manner


Discussion

Skin cells or the nerve?

e The secretome
TGF-R and POSTN
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PNS glia in the adult give rise to melanocytes, neurons and tooth mesenchymal cells
Lineage tracing combined with marker expression analyses reveals no evidence for injury-activated glia adopting alternative fates
Injury glia displayed lineage-restriction in vivo
Non-autonomous effect of peripheral glia on cell types constitution the wound bed (putative secretome of Schwann cells upon injury
Expression profile depicts a secretome affecting multiple pathways, such as ECM remodelling, angiogenesis, chemotaxis of immune cells, TGFß signalling
Preventing 


Conclusion

Injury activated peripheral glia

« dedifferentiate, proliferate and disseminate into the wound area

* have multiple effects in human wound healing (TGF-R, Periostin)
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