
Study example: Induction of senescence in response to aging stress in dermal fibroblasts in vitro

Study example: Compounds X and Y rescue from aging and senescence phenotype in vitro

Investigating induced skin aging and senescence
Study example: DNA damage response and cellular senescence markers are upregulated in response to 

aging inducing stress in primary epidermal keratinocytes (NHEK) in vitro
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Pooled data from three experiments, 
n= 3 donors. Mean±SEM

Data from one experiment, n= 1 
donor. Mean±SEM, ****p<0.0001.
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Study example: DNA damage response and cellular senescence markers are upregulated in response to 
aging inducing stress in human skin ex vivo

Pooled data from n= 2-12 experiments from 
1-5 donors. Mean±SEM, ***p<0.001. 

Day 2

Representative images of immunofluorescence staining for the DNA damage response marker hγH2A.X, the
senescence markers SA-β-gal and p16INK4 and the Senescence Associated Secretory Phenotype marker CXCL10
under Aging Stress (AS) or vehicle treated conditions in normal human epidermal keratinocytes NHEK in vitro.

Pooled data 
from n= 4-5 
donors. 
Mean±SEM. 
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Representative images of immuno-fluorescence staining for hγH2A.X, CXCL10 and HP-1a, a marker for senescence-associated
heterochromatin changes under Aging Stress (AS) or vehicle treated conditions in full-thickness human skin ex vivo.
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Our method: In vitro cell culture of primary epidermal keratinocytes

Our method: Full-thickness human skin organ culture

Read-out parameters:
energy metabolism, mitochondrial biogenesis, 
oxidative stress, senescence, collagen fiber 
composition and structure, …

Possible aging stress inducers:
UV, H2O2, DNA intercalating agents, ...

Vehicle Aging stress

Representative images of immunofluorescence staining under Aging
Stress (AS) or vehicle treated conditions in dermal fibroblasts in vitro.

Pooled data from n= 3 experiments. Mean±SEM, ***p<0.001, ****p<0.0001. 

Our publication on the topic: 
Keren et al., Sci Adv 2022

CEO: 
Dr. Marta Bertolini (PhD)

CSO: 
Dr. Janin Edelkamp (PhD)

m.bertolini@monasteriumlab.com
j.edelkamp@monasteriumlab.com

Contact us for a 
customized study:

+ 49 (0)251 93263-080

Monasterium Laboratory 
Skin and Hair Research Solutions GmbH

www.monasteriumlab.com



Cutting edge methodologies and techniques

Tailor-made & customized assays for all needs

A focus on novel targets and therapeutics for skin & 
hair disorders: identify-characterize-validate 

Delivering mechanistic action stories, biomarkers & 
predictors of response

Claims support for cosmetic ingredients in skin or hair 
follicle models

Clinical trials carried out with strategic partners for 
healthy skin and hair benefits

Comprehensive project reports & manuscript drafting 
and submission

Reasons why you should choose 
Monasterium Laboratory:

Monasterium Laboratory
Skin & Hair Research Solutions GmbH
Mendelstr. 17, 48149 Münster, Germany

www.monasteriumlab.com

For enquiries, please contact:

CEO: 
Dr. Marta Bertolini (PhD)

m.bertolini@monasteriumlab.com
+ 49 (0)251 93263-080

State-of-the-art technology and expertise 
for all your pre-clinical, mechanistic, and 
clinical needs in dermatology research.

Pre-clinical Research

Clinical Research

Education

President:
Prof. Dr. Ralf Paus

“We combine 
our unique expertise, 

our project design creativity, 
and our passion to advance 

our clients’ success in 
delivering novel and game-

changing skin and hair 
research solutions”

Your one-stop 
source for all in vitro,  

ex vivo and
in vivo testing

and more.
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