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Relationship between dietary nutrition and drosophila lifespan




Diet constituents

/ ‘.\A

Major elements Trace elements
(Extensively studied) (Less studied)

Carbohydrates

Lipids Vitamins

/

\
Minerals / \
/ \

|
\
l l\\ Proteins /
@ :L;—f\? Glucose + v
Vv

palmitic acid

Acid (Vit. B5) | | (Vit. B6)

J Pantothenic Pyridoxine

Food = Inconclusive
dilution DR |via yeast results \
concentration ‘ . , N
Accelerator of Exertion of l Lifespan Extension
aging other vitamins |

l Irreversible damages ]

( Sudhakar Krittika and Pankaj Yadav.Biogerontology.2019 )



Model organisms for nutrition and longevity—Drosophila
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Molecular links between nutrition and longevity in Drosophila—TOR /IIS

pathway
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Summary:

There are two main nutrient perception signaling pathways in drosophila——TOR

pathway and IIS pathway.

These two pathways coordinate and regulate each other and play a crucial role in

influencing longevity.



How diet modifies lifespan of Drosophila
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Sex chromosome complement and mating status do not explain the sexual dimorphism of

adult nutritional requirement
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Female oogenesis is the key cause of the gender difference in life-sustaining

nutritional requirements
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Males only need a constant source of sugars and amino acids, while females have a strong
additional reliance on dietary cholesterol and vitamins throughout their lives
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Sex Differences in the Effect of Dietary Restriction on Life Span in Female
and Male Drosophila
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Transgenerational programming of longevity and reproduction by

post-eclosion dietary manipulation in Drosophila
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No evidence for trade-off between longevity and reproduction
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Effects of larval nutrition on larvae and young adults
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Effects of larval nutrition on virgin longevity
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Effects of larval nutrition and reproductive environment on mated longevity
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Summary:

Drosophila has sexual dimorphism in adult nutritional requirements and DR also showed

gender differences in flies' longevity.

The effect of diet on lifespan is Transgenerational , from FO to F2-F3 generations by

transgenerational inheritance.

The nutritional level of the larvae also affects the fly's lifespan.



What is the mechanism by which diet regulates drosophila lifespan



Carbon Dioxide Sensing Modulates Lifespan in Drosophila
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Genetic Ablation of ab1C Neurons Phenocopies the Longevity Extension of a Gr63a Loss-of-
Function Mutation
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Gr63a Acts through Mechanisms Distinct from DR to Modulate Lifespan
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Regulation of Drosophila Life Span by Olfaction and Food-Derived Odors
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whether the loss of olfactory function is sufficient to increase life span
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Olfactory signaling modulates life span primarily by altering the onset of demographic
senescence
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The interaction between the olfactory and diet pathways
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the Or83b mutation extends longevity largely, but not exclusively, through a diet-independent pathway.



Or83b2 flies exhibited altered physiology and enhanced stress resistance.
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Reduced early reproductive output is not required for extended longevity in Or83b2 mutants.



Summary:

Drosophila perceives nutrition mainly through IIS and TOR pathways, which play an important role in regulating

longevity.

Drosophila has sexual dimorphism in adult nutritional requirements and DR also showed gender differences in flies'

longevity.

The effect of diet on longevity is transgenerational programming, from FO generation to F2-F3 generation through

intergenerational inheritance, and the nutrition level of larva also influences the longevity of drosophila.

Olfactory regulation is one of the mechanisms affecting drosophila lifespan.
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Background

Protein that we eat is digested, turned
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‘) Whether dietary protein and amino acid affect
Drosophila lifespan ?

» Contribution of dietary proteins to aging

» Role of specific amino acids in longevity



» Contribution of dietary proteins to aging

PN A

Lifespan and reproduction in Drosophila:
New insights from nutritional geometry

Kwang Pum Lee*", Stephen J. Simpson**, Fiona J. Clissold*, Robert Brooks®T, J. William O. Ballard®!, Phil W. Taylor**,
Nazaneen Soran*, and David Raubenheimer'"

*School of Biologica! Sciences and Centre for Mathematical Biology, University of Sydney, Sydney NSW 2006, Australia; 'Department of Agricultura!
Biotechnology, Seoul National University, Seoul 151-921, Korea; *Evolution and Ecology Research Centre, Y5chool of Biclogical, Earth and Envirenmental
scences, and 'scnool of Biotechnelogy and Biomolecular Sciences, University of New South Wales, Sydney NSW 2052, Australia; **Centre for the Integrative
Study of Animal Behaviour, Macquarie University, Sydney NSW 2109, Australia; and ''Liggins Institute and National Research Centre far Growth and
Development, University of Auckland, Auckland, New Zealand

Edited by David L. Denlinger, Ohio State University, Columbus, OH, and approved December 27, 2007 (received for review November 13, 2007)



Drosophila fed low protein and high carbohydrate lived longer.
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Changes in maternal longevity caused by nutritionalfactors can be passed down to offspring.
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Reduced protein intake appears to extend lifespan by inhibiting TOR signaling pathways .

Current Biology €3

Volume 14, Issue 10, 25 May 2004, Pages 885-890

CellPress

Report

Regulation of Lifespan in Drosophila by
Modulation of Genes in the TOR Signaling
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Summary

1.P :C ratio is a major determinant of lifespan, and the mechanism may be mediated by
reducing protein intake may affect lifespan through inhibition of TOR signaling pathways, and
this phenotype can effect offspring lifespan.



> Role of specific amino acids in longevity



Imbalance of amino acids and high levels of Met decrease lifespan and reproduction.
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Lifespan extension by Met restriction was accompanied by decreased reproduction.
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Under low amino acid status, particularly methionine restriction, lifespan increases lifespan in
Drosophila by down regulating TOR signaling.
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Summary

1.P :C ratio is a major determinant of lifespan, and the mechanism may be mediated by
reducing protein intake may affect lifespan through inhibition of TOR signaling pathways, and
this phenotype can effect offspring lifespan.

2. Drosophila lifespan extension by Met restriction requires low amino acid status.
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Sensory modulation of lifespan
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Drosophila develop a preference for protein under starvation.
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Serotonin signaling through receptor 2a modulates protein preference.
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The perceived value of dietary protein modulates lifespan via serotonin signaling
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Summary

1.P :C ratio is a major determinant of lifespan, and the mechanism may be mediated by
reducing protein intake may affect lifespan through inhibition of TOR signaling pathways, and
this phenotype can effect offspring lifespan.

2. Drosophila lifespan extension by Met restriction requires low amino acid status.

3. Serotonin signaling mediates protein valuation and aging
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»How does lipid metabolism influence aging?

»How does sugar metabolism influence aging?



»How does lipid metabolism influence aging?
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1.1 How do cells store and organize their fat in Drosophila?
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1.2 How does triglyceride storage in lipid droplets affect longevity?
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SUMMARY
Lipid and aging:

1. Drosophila overexpressing Snz has higher triglycerides (TAG) in the storage of lipid droplets (LDs),

which is more resistant to starvation stress and longer survival time.
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2. How does chronic lipid-rich diet affect lifespan?
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2. How does chronic lipid-rich diet affect lifespan?
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2. How does chronic lipid-rich diet affect lifespan?
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2. How does chronic lipid-rich diet affect lifespan?
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SUMMARY
Lipid and aging:

1. Drosophila overexpressing Snz has higher triglycerides (TAG) in the storage of lipid droplets (LDs),

which is more resistant to starvation stress and longer survival time.

2. Under the condition of long-term high-fat diet, Drosophila macrophages mediate the destruction of

glucose homeostasis and shorten life span by producing upd3.
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3. How does moderate high fat in an isocaloric diet affect longevity?
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3. How does moderate high fat in an isocaloric diet affect longevity?
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SUMMARY

Lipid and aging:

1.

Drosophila overexpressing Snz has higher triglycerides (TAG) in-

which is more resistant to starvation stress and longer survival ti

Under the condition of long-term high-fat diet, Drosophila maci

glucose homeostasis and shorten life span by producing upd3.

|3\

Isocaloric moderately high-fat diet
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|

Isocaloric moderately high-fat can significantly improve fatty acid metabolism and reduce the level of

free fatty acids. The reduced free fatty acids can improve inflammation and stress response by up

regulating PPRC1, and finally prolong lifespan.
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SUMMARY
Lipid and aging:

1. Drosophila overexpressing Snz has higher triglycerides (T

which is more resistant to starvation stress and longer sui

2. Under the condition of long-term high-fat diet, Drosophii

glucose homeostasis and shorten life span by producing u

3. Isocaloric moderately high-fat can significantly improve f
free fatty acids. The reduced free fatty acids can improve

regulating PPRC1, and finally prolong lifespan.

Sugar and aging:
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1. High sugar diet induces uric acid deposition and tubule dysfunction, and then affects life expectancy.
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SUMMARY
Lipid and aging:

1. Drosophila overexpressing Snz has higher triglycerides (TAG) in the storage of lipid droplets (LDs),

which is more resistant to starvation stress and longer survival time.

2. Under the condition of long-term high-fat diet, Drosophila macrophages mediate the destruction of

glucose homeostasis and shorten life span by producing upd3.

3. Isocaloric moderately high-fat can significantly improve fatty acid metabolism and reduce the level of
free fatty acids. The reduced free fatty acids can improve inflammation and stress response by up

regulating PPRC1, and finally prolong lifespan.

Sugar and aging:

1. High sugar diet induces uric acid deposition and tubule dysfunction, and then affects life expectancy.
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