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The Secretome of Gamma-irradiated Peripheral blood
mononuclear cells: PBMCsec
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Identification and isolation of a dermal lineage with in-

Aim 1: The transcriptomic landscape of
trinsic fibrogenic potential

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

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

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

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 proteases dipeptidyl-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 proteases dipeptidyl-peptidase 4 and urokinase are key molecules
in human and mouse scar formation

The transcriptome of mouse scar maturation

(A)

(B)

[

[

(
./-

f
i o
>

N

Full thickness
skin wounds
9x9mm

mSMC
mLC
micell

mFBA@

mKC9@
mKC 3

mKC2@
mKC4@

mPC @0

mKC7@
mKC6@®
mAdip@®
mFB3 @
mFB2 @

.{mFBl @
-mDC
—-mFB6 @

—-mFB S @
I:mKCG.
mKC 5@

mdiffk@®

@

N

7 |'|/

/}L\
/ \
\'~ )‘\,_'r‘l.
~ v Xesr
— g
{ } %\ 8 weeks scar
)
N

#

N ¢
6 weeks scar .
54
Healthy skin

(C) Skin

mDC

rmMel 1@
LmKC 1@

UMAP_2

10 ml

c i N
mi‘ mi-cells

mFB mSMC

0
3 Met -
5 2

N\

el

Viable cell
suspension

> - - " —>»

— .
= | ©
2K i

GEM-Generation,
c¢DNA-Synthesis,
Sequencing

6 weeks scar

mDC

mLC :

miC mi-cells - ..
v XN

mFB

mSMC

mMel
% L

UMAP 1

f W
.
Gene-barcode matrix,

clustering, DEG,
Downstream-Analysis

8 weeks scar
mDC
mLC

mEg mT-cells 4 :
’ O

mSMC

&
. mMel
"

-10 0

(D)

MEDICAL UNIVERSITY
OF VIENNA

Fibroblasts

Endothelial

Immune

Epithelial

-10

Fibroblasts

_\ Endothlial

Epithelial

0 10

Fibroblasts

Epithelia

(E) nDEG up (F) nDEG down nDEG down
150
( 150 ’ v"-so 150
3 o ¥
] c i I I -I l [ . III B . e, o
(G) 6 5 X ‘ " L]
I 5 5
c 3
g'ls Qs 9,
3 0
<! g U: 81
0| —t 0 0
(H) ) :
Rl 4
5 5 <
ﬁl °‘ Q\:x
] — ] 0 ——
Skin 6w 8w Skin 6w 8w Skin 6w 8w Skin 6w 8w Skin 6w 8w

Expression in mFBs

Expression in mFBs Expression in mFBs Expression in mFBs

Doctoral Viva Vera Vorstandlechner

13.02.2024

Expression in mFBs




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

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 TGFB-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.

(A) Vv Sitagliptin y
( ( =
/;\ BC-11 -fg N\ ﬁ
y, A~ L Histological e :
.’L“w- «"_L, —» Ctr [ ;f,\ ,—L ‘--\: o analysis —» S ® & -»
N vl .-"'- -\-“\- y T H ‘ DE
*‘-’?'«‘"" ! 1 e A ] .
Q0 -
Full thickness s o GEM-Generation,
skin wounds 8 weeks Viable cell pNA-Synthesis,
GxOmm scar treatment suspension Sequencing
(B) Ctrl BC-11 Sitagliptin (€) Wound area
201 -2 0 Ctrl
NS
& 2001 B BC-1
S n
2 1501 m % @ sitagliptin
=
S
o 1001
©
# 504 5
Q= T v T v
d0 d2 d4 dé6 d8 dio di2

MEDICAL UNIVERSITY

OF VIENNA

o

Gene-barcode matri:

clustering, DEG,
Downstream-Analys

mKC6 @
KC4 @
FmKC 3
tmKC2 @
-mFB 3
-mT-cells
-mAdipo 1@
~mKC 1
—-mSMC @
mEC
PC
LC
DC

(E)

w

UMAP_2
o

-10

(H)

Ctrl (F) BC-11 (G) Sitagliptin
mKC mKC MKCa
& _') G 3
~mAdjp mAdipo
I FB R tm
EC g e EC
: : QT 1PC 5 %\‘mrpgc
"‘&ISMC ; msmc SM
mT-cells mT-cells MLC mT-cells mLC
Qg {“;‘moc L BmDC
S
-10 0 10 -10 0 UMAP 1 10 -10 1} 10
J .
Fibroblasts ! Fibroblasts
Fibroblasts

e Endothelial Endothelial
FB2 Immune S
Adipo 2 Immune thelial
KC5 Epithelial Epithelial Epithelial
4
y < 4 s’
8 K
2 Q: Q,
1
0 =
& S )
& 0\’\Q o) O Q,(’ o, 2 \ &\Q
L.)\@ (;,\@ :_'){@ ‘-}‘@

Doctoral Viva Vera Vorstandlechner
13.02.2024




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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Chapter 2: Summary & Conclusions
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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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nDEG down

nDEG up

nDEG down

véw FBs PBMCSec vs Controls
extracellular matrix organization
collagen fibril organization
endoderm formation

reg. of cellular response to growth factor stimulus adj. p-value
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endodermal cell differentiation -0.0020

regulation of non—canonical Wnt signaling pathway
skeletal system development

chordate embryonic development Odds Ratio
epithelium development : 10
positive regulation of Wnt signaling pathway ® ;’)

negative regulation of cellular process

receptor protein serine/threonine kinase signaling
regulation of Wnt signaling pathway,

planar cell polarity pathway
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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 TGFB-mediated Elastin-Degradation

(F) Skin TGFB+NacCl TGFB1+Medium TGFB+PBMCSec
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Chapter 3: The Secretome of Irradiated Peripheral Mononuclear Cells Attenuates
Hypertrophic Skin Scarring

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

)

PBMCsec inhibits TGFp-mediated myoFB-
differentiation

« PBMCs tackles ECM-overexpression

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

The basis for a clinical Phase I/1l study for hypertrophic scarring (e.g. in burns patients)
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Discussion, Conclusions & Future Prospects

Novel FB classification and markers

Serine proteases DPP4 and PLAU as new
pharmacological targets

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

Non-canonical inhibition of TGFR- signaling

Elastin as central linchpin of MOA of
PBMCsec

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

MEDICAL UNIVERSITY
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Future prospects

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

« Further (clinical) studies on PLAU-
inhibitors
* Clinical study for PBMCsec in scarring

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