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Methods

-« C57/BI6
* Young mice: 3 months
* Old mice: 28-29 months

« Mouse FBs: Primary FB isolation from young and old mice from skin, ears and
lungs, isolated with Liberase

« Human FBs: Primary FBs from male volunteers of different ages with four
biological grandparents of Ashkenazi Jewish descent; 4mm pre-auricular punch
biopsy

« Cytokine profiling: 24h plating of cells in serum- and feeder-free medium;
Luminex multi-analyte human and mouse assay

« Cellular reprogramming: lentiviral vector OCT4, KLF4, SOX2, MYC; Virus produced
in human HEK293T-cells by PEl-transfection
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Methods: Reprogramming/ iPS-generation

« Takahashi, Yamanaka: Induction of Pluripotent Stem Cells from Mouse Embryonic
and Adult Fibroblast Cultures by Defined Factors. Cell 2006

« “Yamanaka-Cocktail” = 4 transcription factors (TF) to reprogram cells into induced
pluripotent stem cells:OCT4, KLF4, SOX2, MYC
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Methods: Reprogramming/ iPS-generation

How to reprogram:

« Generate (e.g. in HEK-cells) or buy virus containing desired transcription factors

Plate e.g. FBs, add virus + Polybrene (to enhance infection);
« plate cells with irradiated feeder cells
« Switch to embryonic stem cell medium

« After 13-15d, assess cells for distinct mES morphology, plate each iPS clone
individually

« Assess for reprogramming efficiency: staining for AP and SSEAT (markers for
pluripotency)

iPS-MEF4-7 iPS-MEF10-6
SSEA-1 SSEA-1

Takashi, Yamanka, Cell 2006
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Fig. 1: Primary fibroblasts from old mice secrete inflammatory
cytokines and show increased variability in reprogramming

efficiency between mice. . | .
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Fig. 2: Old fibroblast cultures exhibit a signature of an
inflammatory activated state, which is associated with
variability in reprogramming efficiency.
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Fig. 2: Old fibroblast cultures exhibit a signature of an
inflammatory activated state, which is associated with
variability in reprogramming efficiency.
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Fig. 2: Old fibroblast cultures exhibit a signature of an
inflammatory activated state, which is associated with
variability in reprogramming efficiency.
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Figure 3: Age-associated increase in activated fibroblasts and the
cytokines that they secrete drive part of the variability in
reprogramming between mice.
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Figure 3: Age-associated increase in activated fibroblasts and the
cytokines that they secrete drive part of the variability in
reprogramming between mice.
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Figure 3: Age-associated increase in activated fibroblasts and the
cytokines that they secrete drive part of the variability in
reprogramming between mice.
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Figure 4: Wound healing rate is variable between old mice and
correlates with fibroblast subpopulations with distinct cytokine
signatures.
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Figure 4: Wound healing rate is variable between old mice and
correlates with fibroblast subpopulations with distinct cytokine

signatures.
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Discussion

« Conclusive story?

e Relevance?
« There is no iPS-induction (?)/reprogramming in vivo?!

« Only technical relevance?

« Would you rather have fibrosis or senescence?
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Extended Data 1: Extended Data Fig. 1 Primary old fibroblasts
from mouse ear, mouse lungs and human skin secrete high
levels of inflammatory cytokines, and the ability of individual
cultures from ear fibroblasts to reprogram is stereotypical.
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Extended Data 1: Extended Data Fig. 1 Primary old fibroblasts
from mouse ear, mouse lungs and human skin secrete high
levels of inflammatory cytokines, and the ability of individual
cultures from ear fibroblasts to reprogram is stereotypical.
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Extended Data Fig. 2 Old fibroblasts exhibit distinct
transcriptomic, epigenomic and metabolomics profiles
compared to young fibroblasts.
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Extended Data Fig. 2 Old fibroblasts exhibit distinct
transcriptomic, epigenomic and metabolomics profiles
compared to young fibroblasts.
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Extended Data Fig. 2 Old fibroblasts exhibit distinct

transcriptomic, epigenomic and metabolomics profiles
compared to young fibroblasts.
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Extended Data Fig. 3 Reprogramming erases features of
inflammageing and variability between mice.
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Extended Data Fig. 3 Reprogramming erases features of
inflammageing and variability between mice.
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Extended Data Fig. 4: Correlation between

the fibroblast

activation signature and reprogramming efficiency in single-ce
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Extended Data Fig. 4: Correlation between the fibroblast
activation signature and reprogramming efficiency in single-cell
RNA-seq data.
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Extended Data Fig. 5: Old fibroblast cultures are enriched for
activated (THY1+PDGFRa+) fibroblasts, which are intrinsically
poor at reprogramming but facilitate reprogramming
extrinsically via secretion of cytokines.
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Extended Data Fig. 5: Old fibroblast cultures are enriched for
activated (THY1+PDGFRa+) fibroblasts, which are intrinsically
poor at reprogramming but facilitate reprogramming
extrinsically via secretion of cytokines.
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Extended Data Fig. 5: Old fibroblast cultures are enriched for
activated (THY1+PDGFRa+) fibroblasts, which are intrinsically
poor at reprogramming but facilitate reprogramming
extrinsically via secretion of cytokines.

r S
Intrinsic ability of THY 1+ vs THY1- Intrinsic ability of young THY 1+ vs THY1- Cytokine profiling - conditioned media
fibroblasts to reprogram fibroblasts to reprogram using non-lentiviral OSKM from old THY1+ vs THY1- fibroblasts
) OSKM 4 OSKM
@x@‘”“' ‘Wﬁfgess = 7@ O ———P Assess
=0.016

@ THYH.F E A@D THY1+ .—>12 days %RE

Cytokine profiling - conditioned media
from young THY 1+ vs THY 1- fibroblasts

P=0016
P=0.037 P=0.132 80- P=0.026
— —_— —_—

60

(THY1+/THY1-)

40

20

® :. ®
[ ]
Log2 fold change in cytokine levels
(THY1+THY1-)
g 9
- *
L
-
o
-
m— *
*
o E— ek
——
. *
A *
- *
— -
- o+
ik *
[~
Log2 fold change in cytokine levels

Number of AP+ colonies

(relative to Young THY1-)

s (9}
THY1- THY1+ A ¥ W OR

Extrinsic ability of young THY1+ vs THY1-
fibroblasts to promote reprogramming

CcM
+OSKM %A A¢
5—\9“135—} Assess
* THY1+ @ ——————p % RE

b

2 g P=0031 P=0.031
ET 4 i Conditione:
SE o O fedia THY 1-
8g O Conditioned
IR media THY 1+
<5 2 @ %
£ 9 %
35 o
g2
S5 04D .ennes QD oo
o g
2 2
Se
gLz Recipient
= cells

MEDIZINISCHE

UNIVERSITAT WIEN

Titel der Prasentation ODER des Vortragenden

Organisationseinheit



Extended Data Fig. 5: Old fibroblast cultures are enriched for
activated (THY1+PDGFRa+) fibroblasts, which are intrinsically
poor at reprogramming but facilitate reprogramming
extrinsically via secretion of cytokines.
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Extended Data Fig. 6: Old fibroblasts secrete cytokines,
including IL-6 and TNF, that induce inflammatory signalling
pathways and modulate reprogramming efficiency.
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Extended Data Fig. 6: Old fibroblasts secrete cytokines,
including IL-6 and TNF, that induce inflammatory signalling
pathways and modulate reprogramming efficiency.
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Extended Data Fig. 6: Old fibroblasts secrete cytokines,
including IL-6 and TNF, that induce inflammatory signalling
pathways and modulate reprogramming efficiency.

J Validation of blocking antibodies Validation of blocking antibodies Impact of cytokines in m Impact of cytokines in Impact of cytokines on variability
Good Old CM on Bad Old CM on CM + Ab
reprogramming efficiency reprogramming efficiency YOSKM 9%
—_ pSTAT3 - P=0.018 @& O— 5> Assess
8 8 P=0.047 8 P UL - @———125 _p %RE
S amaam STAT3 5 ,_ P=0083 P=0.063 E_ 2 P=0.035 5 3 2 P=0.018 — . %t
25 — — S3 =y 3 (@) @ P=0.031
O 8< ]
— R £5 142, 18 ) € _ g, P=065%
ag L= < 235
- - — - NFiB ig <x Eé 04@............. 855 'Y
s e 8s ° 83 53 i3] o
e DUNKT 2.1 5o e, O 54 =~_° 3
8% 52 52 2 00 . ¢ an
aresePare NK1 3L 5 _— 25 S 2521 e T
& 8= 8= 2 * il
—-—epesesew (-ctin §’ : ; . ; g L 2 Qo . r r
Tp——— S © O ® o © S +IgGAb +IL-6Ab  +TNFAD
30° S XA Y . o AN A ) & ~—Conditoned media
P O O ® & oS x NP onditioned media
& o N % F K &F ™ x
N AR 3 SRR \© D A\ x
= S o & S o >
; X v N > FSENS RS
V& x > & F 0 O
X R © &« @ P S
A v & R
Correlation - cytokine levels and reprogramming efficiency Ranked P Correlation between 4 Correlation between
Sf:earman p reprogramming efficiency and IL-6 levels reprogramming efficiency and TNF levels

K] o J » o 4
I 52 ‘ Good Old I BE 2 Good Old
Anti- -1 ol *Bad Old wllo . eBad Old
Pro-Inflammatory Inflammatory Chemoattractant Growth Factor 2« it = % .

Individual — = ks u £ 21 cl 2 \

cytokines z1 -l . ol o .

ratio TNF: =l sl - 2] -1

ratio IL-6: N . | | & | S7spearman p=0.02 % 2 {spearman p= -0.06

" o | o4P=-0.920 2 {P=0.720
S0 RO 2 CE NP O P RN SN I A D B YN K gl 3| gipor0
Ry Y \\’,\q? YRR \\/OQVO-\%\_O\’O{-O © QC’G\S’ FFRFEE % 00 05 10 15 20 25 30 s 00 05 10 15 20 25 30
: ]
A

MEDIZINISCHE

UNIVERSITAT WIEN

Fold change in reprogramming efficiency

Fold change in reprogramming efficiency

Titel der Prasentation ODER des Vortragenden

Organisationseinheit




Extended Data Fig. 7: Ageing is associated with an increased
variability in wound healing between old mice, and old
fibroblasts in wounds are distinct from primary fibroblasts
derived from healthy ear skin.
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Extended Data Fig. 7: Ageing is associated with an increased
variability in wound healing between old mice, and old
fibroblasts in wounds are distinct from primary fibroblasts
derived from healthy ear skin.
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Extended Data Fig. 8: Single-cell RNA-seq analysis of
fibroblasts in wounds from young and old mice and single-cell
RNA-seq analysis of entire wounds from old slow- and fast-

healing mice at day 7.
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Extended Data Fig. 8: Single-cell RNA-seq analysis of
fibroblasts in wounds from young and old mice and single-cell
RNA-seq analysis of entire wounds from old slow- and fast-
healing mice at day 7.
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Extended Data Fig. 9: Seurat and PAGODA single-ce
analyses of fibroblasts identify distinct fibroblast
subpopulations associated With fast- or slow-healing
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