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Proteostasis and aging
http://www.nature.com/nm/journal/v2
1/n12/full/nm.4001.html

Chaperones and two proteolytic 
systems, the ubiquitin proteasome 
system (UPS) and autophagy, take care 
of maintenance of intracellular 
proteostasis. Chaperones (blue, yellow 
and gray circles) assist de novo
synthesized proteins and unfolded 
proteins to reach their folded stable 
status. If folding is not possible, 
chaperones target the unfolded protein 
for degradation by the proteasome 
(often after ubiquitination) or in 
lysosomes. Single soluble proteins can 
reach the lysosomal lumen through a 
membrane transporter in chaperone-
mediated autophagy (CMA). Once 
misfolded proteins organize into 
oligomers or insoluble aggregates, the 
only options for their elimination from 
the cytosol are either by degradation in 
lysosomes through macroautophagy
(MA) or expulsion outside the cell by 
means of small vesicles (exosomes). 
Red boxes indicate changes with age 
in different steps or components of 
the intracellular proteostasis
networks. APG-LYS, autophagosome-
lysosome; HSC70, heat-shock cognate 
protein of 70kDa; L2A, lysosome-
associated membrane protein type 2A.

http://www.nature.com/nm/journal/v21/n12/full/nm.4001.html
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Lipofuscin and Aging: A Matter of Toxic Waste
http://sageke.sciencemag.org/cgi/content/full/2005/5/re1

Fig. 3. Lipofuscin in neurons of the human brain

Why does 
this happen 
with aging?
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then used to make ATP

Most of your ATP is produced
in your mitochondria
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Reduced ATP 
(cell’s credit 
card for getting 
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Unchecked mutations =
Rapid clonal evolution

Simple cancer = complex 
aggressive cancer

http://cebp.aacrjournals.org/content/18/10/2569
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Rapid growth = Block FOXO genes of repair

1) Sick cancerous cells survive
2) DNA repair of mutations is blocked
3) Metabolism is accelerated (more ROS)
4) ROS detoxification is blocked
5) Cell division is accelerated
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1. Slowing in replacement of cells that 
need constant renewal: Blood, skin, 
stomach & intestines

2. Telomeres protect your 
chromosomes/DNA from mutagens: 
increased risk of mutation with aging
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Important for skin, blood, gut = tissue with high rate of replacement

http://journalofhumanitarianaffairs.blogspot.com/2011/
08/telomerase-research-gives-new-energy-to.html
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Bone marrow failure and the telomeropathies
http://www.bloodjournal.org/content/124/18/2775?sso-checked=true

http://learn.genetics.utah.edu/content/basics/telomeres/
http://www.bloodjournal.org/content/124/18/2775?sso-checked=true
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Personalized Medicine

Next generation 
sequencing (NGS)

Using NGS an entire human genome can 
be sequenced within a single day. In 
contrast, the previous Sanger sequencing 
technology, used to decipher the human 
genome, required over a decade to 
deliver the final draft. Although in 
genome research NGS has mostly 
superseded conventional Sanger 
sequencing, it has not yet translated into 
routine clinical practice.

What is next generation sequencing?
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3841808/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3841808/
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and altered intercellular communication.

“Inflammation”
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Inflammation:

Atherosclerosis (heart disease, renal 
disease, stroke)

Cancer

Progressive neurodegenerative diseases
Multiple sclerosis
Parkinson’s disease
Amyotrophic lateral sclerosis
Dementia


