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Stages of woundhealing
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Woundhealing& Scarring
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Processes affecting the extent of

scar formation :

- Contraction

- Mechanical stretching

- Inflammation

Ud-Din S, Bayat A. New insightson keloids, hypertrophicscars, and striae. DermatolClin. 2014 Apr;32(2):193-209. doi: 
10.1016/j.det.2013.11.002. PMID: 24680006.
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Keloids
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http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1807 -59322014000800565

Å Scar-like pathology

Å Excessive and invasive growth

beyond the wound borders

Å Symptoms: - Pruritus

- Pain

- Dysesthesia

- movement restriction

- psychosocial impairment

Å Limited treatment possibilities

Å Genetic factors & 

chronic inflammation discussed

Å Pathogenesis still unclear
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Aim of thefirst study

ĂApplication of scRNAseq

to uncover so far unrecognized cellular contributions 

and pathologic mechanisms in keloids ñ 



Dr. med. univ. Martin Direder

Rigorosum

8

Single Cell RNA sequencingï
Skin vs. Keloid

*
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healthy skin

normal scar
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keloid

absolute numbers of Fibroblasts absolute numbers of  Schwann cells

healthy skin

normal scar

hypertrophic scar

keloid

Comparison of fibroblasts and Schwann cells
in different scar types
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The subepidermalnerveplexus in a birdós eye view 
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Schwann cell development

NCAM1

NCAM1

NCAM1

Parfejevs V, Debbache J, Shakhova O, Schaefer SM, Glausch M, Wegner M, Suter U, Riekstina U, Werner S, Sommer L. 

Injury -activated glial cells promote wound healing of the adult skin in mice . 

Nat Commun. 2018 Jan 16;9(1):236. doi: 10.1038/s41467-017-01488-2. PMID: 29339718; PMCID: PMC5770460.

Format: 
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Schwann cell transformationupon injury

12



Dr. med. univ. Martin Direder

Rigorosum

13

Schwann cellsin Keloids vs. HealthySkin
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AutonomousSchwann cellsin Keloids
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S100B- Schwann cells

PGP9.5 ðAxon marker

Skin Keloid
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Schwann cellsin Keloids vs. HealthySkin
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Schwann cells align closely with collagen bundles
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Subtype characterisation of Schwann cells

Schwann cell subset ïSubtype characterisation
Top 10 genes identifying SC subtypes

SC-Keloid

SC-Keloid
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Nestin

NGFR

SOX10

JUN

Most Schwann Cells express markerscharacteristic
for repairSchwann cellsin Keloids

SC-Keloid
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Verificationof Schwann cell subtypesby IF-staining
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Involvement of keloidalrepair-SCs in Matrix formation

sc

SC-Keloid
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Involvement of keloidalSCs in Matrix formation

sc
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Role of macrophagesin peripheral nerve injury and repair
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Neural Regen Res. 2019 Aug;14(8):1335 -1342
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M2-Macrophage areenrichedin Keloids
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The Keloid microenvironmentaffectsMacrophagefunction
furtherpromotingkeloidgrowth


