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A quest for longevity...

et e - e NSNS
500 years ago, the Spanish explorer Ponce de Ledn drank his way around the

Florida coast during his expedition to find the legendary fountain of youth.
Finkel T (2003) Nature 425: 132-133.
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Anhydrobiotes

&2 Tardigrade (water bear)



Anhydrobiotes

Resurrection plant
Selaginella lepydophylla

Yeast




Anhydrobiotes

Nostoc commune
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Huang Z & Tunnacliffe A (2004) J Physiol 558: 181-191.
Huang Z & Tunnacliffe A (2005) FEBS Lett 579: 4973-4977.
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[ Desiccation stress ]
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Trehalose




Control
o,0=trehalose 1 mm
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Honda Y et al. (2010) Aging Cell 9: 558-569.






Nostoc polysaccharides

EPS [

Glucose
H

HO

Huang Z et al. (1998) J Phycol 34: 962-968.
Helm RF et al. (2000) J Bacteriol 182: 974-982.
Huang Z et al. (2000) Carbohydr Res 328: 77-83.
Briill LP et al. (2000) J Phycol 36: 871-881.



Pilot-scale EPS isolation from algal cultures

[Microalgal culture]

Nylon Mesh/Gauze
Microfiltration

v
[Cell—free medium] [Retenate}—D‘ﬂ—CL‘
l @ -
— Permeate
[ Feed reservoir ]—’@ D< @ __l
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Pressure Valve
Pressure Gauge
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Li H et al. (2011) Proc Biochem 46: 1104-1109.
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Nostoc polysaccharides .
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Li H et al. (2011) Carbohydr Polym 83: 1821-1827.



Nostoc commune: harboring UV-A/B absorbing pigments; survival
in areas of extreme UV radiation as well.
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In vivo screening

Functional assays in living cells and organisms
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well-characterised models
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C. elegans: ageing signalling

- Dauer formation

Sensory neurons

| Insulin-like
» hormone

Sensory nerve
endings

daf-2
\~ receptor

Several genes and input from sensory
organs and the reproductive system
influence the pace of ageing.

Leslie M (2001) Science Aging Knowledge Environment (1): oal.




C. elegans and Nobel Prize

The Nobel Prize in Physiology or Medicine 2002

Sydney Brenner H. Robert Horvitz John E. Sulston

...for their discoveries concerning ‘genetic regulation of
organ development and programmed cell death’



C. elegans and Nobel Prize

The Nobel Prize in Physiology or Medicine 2006

Andrew Z. Fire Craig C. Mello

...for their discovery of RNA interference —
gene silencing by double-stranded RNA



C. elegans and Nobel Prize

The Nobel Prize in Chemistry 2008

Osamu Shimomura Roger Y. Tsien

... for the discovery and development of
the green fluorescent protein, GFP



Chemical genetics screens Therapeutic screens
Phenotype to compounds

.

Reversion to
Wild type

- - Morphological defect
Wlld-type - Slow growth

- Egg-laying defect
- Fluorescence alteration

Phenotype/Disorder
- Mutation
- Transgenesis
- RNAIi
- Chemical

with fluorescent marker
or not.

Giacomotto J & Ségalat L (2010) Br J Pharmacol 160: 204-216.
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Protein homeostasis

Balch WE et al. (2008) Science 319: 916-919.



Proteostasis network functioning as a cloud

M‘ﬁeﬁ ~ Genetics 'B%%

“Pigenetics (HAT, HO PO

¢ Normal folding  [Stress, | Misfolding
management mutation management

‘physiological streg,

G

h
Metabolic load

Nature Reviews | Molecular Cell Biology

Powers ET & Balch WE (2013) Nat Rev Mol Cell Biol 14: 237-248.



Polysaccharides from anti-aging herbs:
neuroprotective screening

1.0 -

0.8 | | [ I J

0.6 -

Neurotoxicity index

PS1 PS2 PS3 PS4 PS5 PS6

Zhang H et al. (2012) Biochem J 441: 417-424.
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Zhang H et al. (2012) Biochem J 441: 417-424.



Lifespan-extending effect of astragalan in C. elegans
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Zhang H et al. (2012) Biochem J 441: 417-424.
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scl-20 (dct-2) encodes a predicted SCP-like extracellular
protein homologous to mammalian GliPR1 and functions

to regulate both lifespan and tumor cell proliferation. Zhang H et al. (2012) Biochem J 441: 417-424.



Control

Reduction of HDQ74 aggregation
by astragalan in COS-7 cells
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Polysaccharides for effect on intracellular AB,,-EGFP aggregation

source of polysaccharide source of polysaccharide % aggregation relative to standard

sample ( Latin name) (Chinese name) untreated cells deviation
none (control: AB,,-EGFP only) 100 2
PS1 Astragalus membranaceus (Fisch.) Bge. Huang Qi 112 3
PS2 Achyranthes bidentata B. Niu Xi 89 1
PS4 Cuscuta chinensis Lam. Tu Si Zi 131 3
PS5 Rubia cordifolia L. Qian Cao 79 2
PS8 Viscum coloratum (Komar.) Nakai Hu Ji Sheng 107 2
PS9 Poria cocos (Schw.) Wolf Fu Ling 93 2
PS10 [ Salvia miltiorrhiza Bge. Dan Shen 86 3
PS12 Adenophora tetraphylla (Thunb.) Fisch. Nan Sha Shen 106 5
PS13 Schisandra chinensis (Turcz.) Baill. Wu Wei Zi 101 2
PS14 Rheum palmatum L. Da Huang 90 b
PS15 Polygonum multiflorum Thunb. He Shou Wu 115 6

Chakrabortee S et al. (2012) Biochem J 442: 507-515.




Mammalian cells expressing A § 42-GFP
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Chakrabortee S et al. (2012) Biochem J 442: 507-515.



Chaenomeles speciosa polysaccharides
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Wang Q et al. (2014) Rejuvenation Res 17: (in press).



Chaenomeles speciosa polysaccharide
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Polysaccharides reduce paraquat-induced apoptosis

553
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Li H et al. (unpublished data).



Polysaccharides reduce

H,O,-elevated cellular ROS levels

Mean fluorescence intensity
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Xiao L et al. (unpublished data).
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Polysaccharides reduce A f -induced apoptosis
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Nostoc polysaccharides: Protective functionality of
nosturonic acid & D-ribofuranose in native EPS

Lane 6: lithium—ethylenediamine
treated Nostoc EPS after BioGel P2
purification and AA-labeling; Lane 7:
oligosaccharides after the Driselase
digestion and AA-labeling of the Li—
EDA-treated glycan of Lane 6

DP6 —»=

DP 4

DP 2

Lane 6 and 7: Li-EDA-treated e
glycan after Driselase digestion, DP 4
followed by Bio-Gel P2 purification
into high (Lane 6) and low (Lane 7)

DP 2

molecular weight fractions.

Huang Z et al. (2000) Carbohydr Res 328: 77-83.



Nostoc polysaccharide
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% inhibition

Nostoc polysaccharides

Oligosaccharide
strucutres

Complement inhibition
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Huang Z et al. (2000) Carbohydr Res 328: 77-83.

Helm RF et al. (2000) J Bacteriol 182: 974-982.
Brull LP et al. (2000) J Phycol 36: 871-881.




Angelica sinensis polysaccharides:
Ameliorating oxidative stress in PC12 cells & ischemic brain injury in rats
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Lei T et al. (2013) Neural Regen Res 8: (in press).



Bioactive polysaccharides: mechanisms of action

Oxidation

Telomere

Proteostasis

Health

Li H et al. (2014) Rejuvenation Res 17: (in press).




Other anti-aging products

Panax ginseng Resveratrol
Astragalus membranaceus Carotenoids
EGCG

tycium barbarum
Angelica sinensis

Colla corii asini

/ '"t\

Epimedium brevicornum
Morindae officinalis '

\ /

g

ald Blopharmaceulics Yang F et al. (2014) Rejuvenation Res 17: (in press).
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