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Skin scarring and hypertrophic scars
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Identification and isolation of a dermal lineage with in-

e , , Aim 1: Thetranscriptomic landscape of
trinsic fibrogenic potential

healthy human skin & DPP4
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Chapter 1:Deciphering the functional heterogeneity of skin fibroblasts using
singlecell RNA sequencing

Identifying cell populations and establishing marker genesin healthy human skin
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Chapter 1:Deciphering the functional heterogeneity of skin fibroblasts using sael&RNA sequencing

Identification of FBmarkers

Characterization of DPP4+ FBs
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Chapter 1:Deciphering the functional heterogeneity of skin fibroblasts using single
cell RNA sequencing

DPP4* FBs overexpress ECM -related genes in silico and in vitro
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Chapter 1. Summary &Conclusions
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Chapter 2: The serine proteasesdipeptidyl -peptidase 4 and urokinase are key molecules
In human and mouse scar formation

The transcriptomic signature of human hypertrophic scars
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Chapter 2: The serine proteasesdipeptidyl -peptidase 4 and urokinase are key molecules
In human and mouse scar formation

The transcriptome of mouse scar maturation
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Chapter 2: The serine proteasesdipeptidyl -peptidase 4 and urokinase are key molecules

INn human and mouse scar formation

Comparing human scars and mouse scar maturation
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Chapter 2: The serine proteasesdipeptidyl -peptidase 4 and urokinase
are key molecules in human and mouse scar formation

DPP4 and Urokinase are overexpressed in human scar
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Chapter 2: The serine proteasesdipeptidyl -peptidase 4 and urokinase are key molecules
In human and mouse scar formation

Pharmacological inhibition of DPP4 or PLAU prevents TGFb-induced myoFB-differentiation and ECM -expression
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Chapter 2: The serine proteasesdipeptidyl -peptidase 4 and urokinase are key molecules
In human and mouse scar formation

In vivo application of BC -11 or Sitagliptin reduces expression of ECM and serine proteases.
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Chapter 2: The serine proteasesdipeptidyl -peptidase 4 and urokinase are key molecules
In human and mouse scar formation

-11 or Sitagliptin improves collagen alignment and fiber orientation in mouse scars.

In vivo application of BC
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Chapter 2: Summary & Conclusions
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Aim 3: PBMCsec inscars

Challenges:
A Numerous components in PBMCsec
A Identify specific mechanisms

A Synergisms , component interactions
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Chapter 3: The Secretome of Irradiated Peripheral Mononuclear Cells Attenuates
Hypertrophic Skin Scarring

Comparing PBMCsec -mediated effects on scars after topical or intradermal application
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Chapter 3: The Secretome of Irradiated Peripheral Mononuclear Cells Attenuates
Hypertrophic Skin Scarring

Topical or intradermal application by sSCRNAseq
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Chapter 3: The Secretome of Irradiated Peripheral Mononuclear Cells Attenuates
Hypertrophic Skin Scarring

scRNAseq analysis of human skin and scars treated with PBMCsec ex vivo
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Chapter 3: The Secretome of Irradiated Peripheral Mononuclear Cells Attenuates
Hypertrophic Skin Scarring

PBMCsec abolishes myofibroblast differentiation in vitro

(A)
(B) aSMA (C) Elastin
+TGFB 15- +TGFB 20 +TGFB
ENE —_—— o |——9 M= 15 T e
104 S :
Elastin . L. Beaal - o . & o
¥] U 104
GAPDH — c— e e G — %5 %
. -
NaCl Med Sec NaCl Med Sec ' > 5
0 T =T o-—
NaCl Med Sec NaCl Med Sec NaCl Med Sec NaCl Med Sec
(D) Elastin in supernatant
1500~ —_+TGF@
L ns 1 1 - 1
' 1 ] )
I ns l
F 1000
g ‘
£ °le
& 500+ I I I
0

| ] ]
NaCl Med Sec NaCl Med Sec

13.02.2024

OF VIENNA

@ MEDICAL UNIVERSITY Doctoral Viva Vera Vorstandlechner



Chapter 3: The Secretome of Irradiated Peripheral Mononuclear Cells Attenuates
Hypertrophic Skin Scarring

PBMCsec interferes with TGF b-mediated Elastin -Degradation
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Chapter 3: The Secretome of Irradiated Peripheral Mononuclear Cells Attenuates
Hypertrophic Skin Scarring

PBMCsec interacts with TGF b-regulating genes and slightly inhibits elastases
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Chapter 3: Summary & Conclusions

-

A PBMCsecinhibits TGFb-mediated myoFB-
differentiation

A PBMCstackles ECM-overexpression

TGFB signaling elastin
\ breakdown A Prevents elastin breakdown
myors- — elastase A Indirect effects by inhibiting TGFb-
differentiation ' inhibition y 9
_ associated genes
- / TGF[B-associated
ECM-expression “Z5si™~ genes

The basis for a clinical Phase I/ll study for hypertrophic scarring (e.g. in burns patients )
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Discussion, Conclusions & Future Prospects

A Novel FBclassification and markers

A Serine proteases DPP4 and PLAU as new
pharmacological targets

A Inhibition of myoFB differentiation as
combined MOA of DPP4/PLAU inhibitors
and PBMCsec

A Non-canonical inhibition of TGFR- signaling

A Elastin as central linchpin of MOA of
PBMCsec

A Limitations : translatability mouse - human;
sex bias; pharmacodynamics /kinetics of
topical inhibitors /PBMCsec
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Future prospects

A Clinical Phase I/l study for Sitagliptin in
human skin scarring ?

A Further ( clinical ) studies on PLAU-
inhibitors
A Clinical study for PBMCsecin scarring

A Phase Il for PBMCsec in foot ulcers
completed , results pending
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