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Global increase of aged population

Figure 1 | Percentage of the population aged 60 years or over for the world and regions, 1980-2050

United Nations (2015). World Population Prospects: The 2015 Revision.



Aging-related diseases

Data source: World Health Organization (2014). Global Health Estimates 2014 Summary Tables: Deaths by Cause, Age and Sex.2000-2012.

Figure 2 | Ten leading causes of death of those aged 60 years or over globally, by sex, 2000-2012



Gut microbiota increase host lifespan



Gut microbiota increase host lifespan

genome-wide 
screen of the E. 
coli single-gene 
knockout library 
for lifespan 
extension in C. 
elegans.



Gut microbiota increase C. elegan lifespan

Han, B., et al. (2017). Cell, 169(7), 1249-1262.



Gut microbiota increase C. elegan lifespan

Han, B., et al. (2017). Cell, 169(7), 1249-1262.

Fig 4. A genome-wide screen of the E. coli single-gene 
knockout library for lifespan extension in C. elegans

29 out of 3983 mutants 
that prolong C. elegans
lifespan by >10%. 
These mutants are 
classified into different 
functional categories, 
delineated by different 
colors.



DAF-16/FOXO promotes longevity

Kenyon, C. J. (2010). The genetics of ageing. Nature, 464(7288), 504-512.



The DAF-16 signalling pathway and lifespan

Nemoto, S., & Finkel, T. (2004). Nature, 429(6988), 149-152.

Fig 5. Survival of N2 C. elegans and DAF-2 pathway mutants grown on E. coli

Portal-Celhay, C., & Blaser, M. J. (2012). BMC microbiology, 12(1), 49.



Gut microbiota alters host lifespan via DAF-16

7/29  mutants can prolong 
the lifespan through the 
host DAF-2/IGF-1 signaling 
pathway.

Han, B., et al. (2017). Cell, 169(7), 1249-1262.

Fig 6. Genetic Interaction Analyses with Host Longevity Mechanisms
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Colanic Acid



Colanic Acid(CA) Overproduction as a Longevity-
Promoting Mechanism

Han, B., et al. (2017). Cell, 169(7), 1249-1262.

Fig 7. lon and hns show increased CA secretion in the culture medium Fig 8. The rcsA deletion suppresses the lifespan extension conferred by lon and hns



CA reduces mitochondrial fragmentation

Han, B., et al. (2017). Cell, 169(7), 1249-1262.

Fig 9. CA decreases mitochondrial fragmentation in C. elegans

Mitochondrial 
fragmentation

Volume loss

Shorten lifespan

Regmi, S. G., & Conradt, B. (2014). Aging (Albany NY), 6(2), 118.
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Reduce amyloid-β?



Amyloid-β & Alzheimer's disease

Inestrosa, N. C., & Arenas, E. (2009). Nature Reviews Neuroscience, 11(2), nrn2755.

-Normal: Wnt ligands inhibit 
GSK3β activation

-Abnormal: GSK3β is activated

Activation of Wnt signalling protects from amyloid toxicity



Microbiota ameliorates amyloid-β accumulation

Han, B., et al. (2017). Cell, 169(7), 1249-1262.

Fig 10. 14 mutants significantly prolong the lifespan of the Aβ transgenic strains

Fourteen bacterial 
mutants significantly 
increase the survival of 
Aβ transgenic strains



Other longevity-related bacteria



Potential application in future

We may utilize 
gut microbiota 
–related 
pathways to 
increase our 
lifespan and 
improve health 
& life quality



Summary

➢ Gut microbiota increase lifespan 
through DAF-16 pathway

➢ E. Coli slows aging process via colanic
acid overproduction

➢ Gut microbiota can reduce amyloid-β 
accumulation



Tips of keeping healthy

Eat more 
fermented food

1

Take a probiotic 
supplement

2

Reduce the use 
of antibiotics

3

Keep regular 
time table & 
exercise more

4



Thanks for listening! 


