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DJ Baker et al. Nature 000, 1-5 (2011) 
doi:10.1038/nature10600

p16 is a cyclin-dependent kinase (CDK) inhibitor that slows down 

the cell cycle by prohibiting progression from G1 phase to S phase. 

Concentrations of p16 increase dramatically as tissue ages. p16 is 

regarded a biomarker of cellular senescence



  Senolytic drugs   

Baar et al. Cell 169, p132 (2017) 













Mitochondria and ageing



Mitochondria
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Nuclear DNA
3.200.000.000 Basepairs

20.000-25.000 genes
1.000 - 1.500 mito genes

Mitochondrial DNA
16569 Basepair

37 genes
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• Histones

• Introns

• Complex DNA repair 
response

• No histones

• No introns

• Rudimentary DNA repair 
response

Nuclear DNA Mitochondrial DNA



Nuclear encoded peptides
Mitochondrial encoded peptides
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Acetyl-
CoA

Amino acids & 
Lipids

2x 2x 34x



Mitochondrial / MtDNA content 
decreases with age

•Nr of mitochondria per cell 
decline with age •Nr of mtDNA mutations 

increases with age
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Cause / effect ?



Mutated Polymerase gamma



Trifunovic et al. 2007

Weight loss, alopecia, osteoporosis, 
kyphosis, cardiomyopathy, anemia, 
gonadal atrophy, and sarcopaenia

Mutated Polymerase gamma
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Oxidises proteins
Oxidises lipids
Oxidises DNA



ROS production and lifespan
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C. elegans: Treatment with 
antioxidants increase mean-
life with 44%  
- Melov et al. 2000

Catalase localised in 
mitochondria of mice 
prolonged median and 
maximal life span by 20% 
- Schriner et al. 2005

D. melanogaster: Reduction 
of ROS by uncoupling 
extends median lifespan 
- Yin-Woei et al. 2005
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+ =

Conformational change

Dimerization

Cysteine rich proteins

ROS as a signaling molecule



Mutated twinkle helicase
•Low levels of large-scale 

mtDNA deletions in 
postmitotic tissue


•Suffers late onset 
mitochondrial myopathy


•Do not display progeroid 
phenotype. Normal lifespan 



•Polg-Mutator mice has 
neural and hematopeitic 
progenitor dysfunction 
already from 
embryogenesis


•Decrease of self-reneval in 
vitro 

•Decreased abundance of 
stem cells in vivo

Ahlqvist et al. 2011
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What are the applications today?
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Thank you for your attention 
cdesler@sund.ku.dk


