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The Secretome of Gamma-irradiated Peripheral b lood
m ononuclear cells: PBMCsec
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Skin scarring and hypertrophic  scars
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Aim 1: The transcriptomic landscapeof
healthy human skin & DPP4

Challenges: 

ÅăBaselineò transcriptomic landscape of human skin

Å Reliable fibroblast (FB) markers

Å Contradicting literature about FB populations

Å Challenging DPP4-experiments, lack of reliable 

antibodies
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Chapter 1: Deciphering the functional heterogeneity of skin fibroblasts using 
single-cell RNA sequencing
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Identifying  cell  populations  and establishing  marker  genes in healthy  human skin
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Chapter 1: Deciphering the functional heterogeneity of skin fibroblasts using single-cell RNA sequencing
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Identification  of  FB markers Characterization  of  DPP4+ FBs
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Chapter 1: Deciphering the functional heterogeneity of skin fibroblasts using single-
cell RNA sequencing
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DPP4
+

FBs overexpress ECM -related genes in silico and in vitro  



Chapter 1: Summary & Conclusions
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Å Identification of FB clusters

ÅFunctional characterization

ÅSpecific FB markers

ÅA cluster characteried by DPP4-

expresssion

ÅECM secretion by FB clusters

Cited  by >90 works

Provides  a basis  for  single  cell  sequencing  in human skin
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Aim 2: (Hypertrophic ) scars
compared to healthy human skin
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Challenges:

ÅMajor transcriptomic alterations skin

vs scar

ÅNew targets for drug development

ÅCell populations , cellular

interactions , pathways
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Chapter 2: The serine proteases dipeptidyl -peptidase 4 and urokinase are key molecules 
in human and mouse scar formation
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The transcriptomic  signature  of  human hypertrophic  scars 
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Chapter 2: The serine proteases dipeptidyl -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 proteases dipeptidyl -peptidase 4 and urokinase are key molecules 
in human and mouse scar formation

Comparing  human scars and mouse  scar maturation
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Chapter 2: The serine proteases dipeptidyl -peptidase 4 and urokinase 
are key molecules in human and mouse scar formation
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DPP4 and Urokinase are overexpressed  in human scar
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Chapter 2: The serine proteases dipeptidyl -peptidase 4 and urokinase are key molecules 
in human and mouse scar formation

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

In vivo application of BC -11 or Sitagliptin improves collagen alignment and fiber orientation in mouse scars.
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Å Newly identified scar-specific FB cluster

Å Many newly identified genes regulated in scar

Å Serine proteases are regulated in mouse and 

human scars

Å DPP4 and PLAU are overexpressed in scar

Å Inhibition of DPP4 or PLAU prevents myoFB-

differentiation

Å In vivo inhibition of DPP4 or PLAU attenuates

fibrotic effects

Provides  a basis  for  further  (clinical ) investigation  of  DPP4 and PLAU in skin  scarring

Chapter 2: Summary & Conclusions
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Aim 3: PBMCsec in scars
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Challenges:

ÅNumerous components in PBMCsec

ÅIdentify specific mechanisms

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

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

PBMCsec interacts with TGF ɓ-regulating  genes and slightly  inhibits  elastases
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ÅPBMCsec inhibits TGFɓ-mediated myoFB-

differentiation

ÅPBMCs tackles ECM-overexpression

ÅPrevents elastin breakdown

Å Indirect effects by inhibiting TGFɓ-

associated genes

The basis  for  a clinical  Phase I/II study  for  hypertrophic  scarring  (e.g. in burns  patients )

Chapter 3: Summary & Conclusions
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ÅNovel FB classification and markers

ÅSerine proteases DPP4 and PLAU as new

pharmacological targets

Å Inhibition of myoFB differentiation as

combined MOA of DPP4/PLAU inhibitors

and PBMCsec

ÅNon -canonical inhibition of TGFß- signaling

ÅElastin as central linchpin of MOA of

PBMCsec

ÅLimitations : translatability mouse - human; 

sex bias ; pharmacodynamics / kinetics of

topical inhibitors /PBMCsec

Future prospects

ÅClinical Phase I/II study for Sitagliptin in 

human skin scarring ?

ÅFurther ( clinical ) studies on PLAU-

inhibitors

ÅClinical study for PBMCsec in scarring

Å Phase II for PBMCsec in foot ulcers

completed , results pending
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Discussion, Conclusions & Future Prospects
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